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PREFACE.

In laying the present work before the profession, the desire of the author
has been to give a more extended view of the subject of Toxicology than he
has hitherto been able to introduce into his Manual of Medical Jurispru-
dence. The crime ofpoisoning has been of late so fearlessly on the increase,
that it seems essential for the proper administration of justice, and for the
security of society, to collect and arrange in a convenient form for reference,
those important medical facts in relation to death from poison, which, while
they constitute a safe guide to the barrister and medical practitioner, may pre-
vent the condemnation of the innocent, and insure the conviction of the guilty.
So rapid is the advance of science, and to so great an extent is Toxicology
influenced by the progress of collateral sciences, that the lapse of even one
year renders numerous additions and alterations necessary. In this volume
the author has endeavoured to comprise a full consideration of all questions
which appeared to him to have any practical bearing; and these are illustrated
by numerous cases of great interest, many of which have not before been
published. The discoveries that have been made in the physiological, patho-
logical, and chemical departments of the science, including an analysis of the
most important medico-legal trials, have been brought down to the latest
period.

It has been considered advisable, for the convenience of the student and
practitioner, to publish the work in a form corresponding to that of the
Manualof Medical Jurisprudence.

If the subject of poisoning be not fully treated in the present volume, it is
neither the fault of the publisher nor of the printer. The former has liberally
allowed a wide latitude for a much larger space than was originally intended;
and the latter, by the use of clear and legible type, has contrived to introduce
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VI PREFACE.

into a small and portable volume, a quantity of matter equal to one thousand
pages of ordinary type in large octavo. For all faults and omissions,—for
any apparent prolixity on some occasions,—and for too great conciseness on
others,—the author is alone responsible. His work on Medical Jurispru-

dence! has been most favourably received by the members of the Medical and
Legal professions:—it is this which has induced him to spare no pains to
make the present volume complete; and he trusts he may rely upon the
indulgent consideration of his readers, for any errors into which he may have
fallen, in treating so large and comprehensive a subject as thatof Toxicology.

Cambridge Place, Regent's Park,
November, 1847.



EDITOR'S PREFACE.

In presenting an American edition ofMr. Taylor's work "on Poisons" to
the public, it is deemed unnecessary to speak of its merits or to point out its
great usefulness to the members of the professions of Law and Medicine. It
may, however, be stated that it is an elaborate epitome ofall that is known on
the subject of the Poisons, and is amply illustrated with cases, so as to
exemplify the relative value attached by juries to the various symptoms
induced by the respective articles; and also of the modes of detecting these
articles as given by the best authorities.

In preparing the present edition, not the slightest change has been made
in the text of the author, except in the correction of a few unimportant typo-
graphical inaccuracies—various additions have, however, been made, which
are included between brackets and marked with the letter G. Many of them
are in substance the same as those appended to the chapters on Poisons in the
American edition of " Taylor's Medical Jurisprudence," but the larger pro-
portion are derived from other sources, due credit being given to the author
from whom the information has been culled.

Philadelphia, December, 1847.
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ON POISONS.

CHAPTER I.

TOXICOLOGY DEFINITION OF THE TERM POISON. SALINE MEDICINES POISONOUS
IN LARGE DOSES FATAL EFFECTS OF COMMON SALT. IS WHITE HELLEBORE
A POISON?—MEANING OF THE WORDS DEADLY POISON CASES DEATH FROM
COLD LIQUIDS MECHANICAL IRRITANTS SPONGE, POUNDED GLASS ACTION OF
BOILING LIQUIDS.

By Toxicology (derived from to%ikov, poison, and a«y«?i discourse) we are to
understand that science whichrelates to the history and properties ofpoisons,
and of their effects upon the living body. This subject is commonly regarded
and treated as a part of Medical Jurisprudence; but the number and impor-
tance of the facts connected with poisons which have been accumulated of
late years, have justly contributed to raise toxicology to the rank of a distinct
science. Probably there is no branch of medicine in which we meet with a
larger assemblage of truths ascertained by observation, and combined under
one common character. To the physician, the pathologist, and the medical
jurist, a knowledge of the subject is of great importance; for cases are con-
tinually presenting themselves in which a practical application of the prin-
ciples of this science is demanded—as, for example, in the treatment of an in
dividual labouring under the effects of poison—in drawing a clear distinction
between changes produced in the body by disease and those caused by poison,
or finally in aiding the criminal law in detectingand punishing those who have
been guilty of the crime of poisoning.

Definition.—A Poison is commonly defined to be a substance which, whea
administered in small quantity, is capable ofacting deleteriously on the body.
It is obvious that this definition is too restricted for the purposes of medical
jurisprudence. It would, ifadmitted, exclude a very large class ofsubstances,
the poisonous properties of which cannot be disputed; as, for example, the
salts of lead, copper, tin, zinc and antimony, which are only poisonous when
administered in verylarge doses. Nitre, it is wellknown, exerts a poisonous
action only in large, while arsenic is poisonous in small doses ; but in a me-
dico-legal view, whether a person die from the effects of an ounce of nitre, or
offive grains ofarsenic, is a matterof little importance. Each substance must
be regarded as a poison, differing from the other only in its degree of activity
andperhaps inits mode of operation. The result is the same; death is caused
by the substance taken, and the quantity required to kill cannot therefore be
made a ground for distinguishing a poisonous from a non-poisonous substance.
If, then, a medical witness be asked, " What is a poison?" he must beware of
adopting this common definition, or of confining the term poison to those sub-
stances only that operate in small doses.
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14 FATAL EFFECTS OF COMMON SALT.

The fact that a poison has been commonly regarded as a substance which
produces serious effects when taken in small quantity, has induced many who
have adopted this arbitrary view to assert, that certain substances which have
actually been known to cause death, are not poisons; and this doctrine has
been apparently strengthened by the fact, that were not some such distinction
adopted, it would be difficult to separate theclass .of poisons frombodies which
are reputed inert. In answer to this view, it is perhaps sufficient to show,
that there is no good reason for assuming this as the distinguishing character
of a poison; for it is impossible, even among substances universally admitted
to be poisonous, to make any division according to the effects produced by the
quantity taken. In relation to the quantityrequired to operate fatally, thediffer-
ence is not so great between cream of tartar and oxalic acid as between oxalic
acid and strychnia. If we consider nitre and cream of tartar to be poisons,
there seems to be no good reason for excluding common salt (the chloride of
sodium.) Medical practitioners would scarcely be prepared to admit this last-
mentioned substance into the class ofpoisons ; but it is to be observed, that in
a very large dose it is capable of acting as a powerful irritant,and of inflaming
the mucous membrane of the alimentary canal to the same extent as much
smaller doses of other well-known irritants. An instance of Common salt
having caused death occurred in the north of England in the year 1839. A
young lady swallowed, it is supposed, about half a pound of this substance,
for the purpose of destroying worms. It was considered to be a harmless
substance, according to the common notion; but in the course of about two
hours some alarming symptoms made their appearance,and medical assistance
was sent for. She was found to be in a state of general paralysis; and
although the stomach-pump and other antidotal means were speedily employed,
she died in the course of a few hours. After death there were found the post-
mortem changes generally indicative of the effectsofa violent irritant on the ali-
mentary passages. (Medical Gazette, 1839-40, i. 559.) This case is de-
serving of attention, not merely from its novelty, but from the evidence which
it furnishes of the fallacy of the popular doctrine, that what is taken so freely
in small quantities, without mischief, may be taken, with equal impunity, in
large doses. In a toxicological view, we do not see how the effects of salt in
this case are to be distinguished from the action of the sulphate or acetate of
copper; nor how, if we agree to call the latter substances poisons, we can
consistently refuse this appellation to the former. It may appear to be a vio-
lation of common language, to call the chloride of sodium a poison, but as-
suredly it would be a greater inconsistency, to refuse to consider it as noxious,
merely because it requires to be exhibited in a larger dose than some other
irritants.

It is to be observed that this is not a solitary instance of poisoning by salt.
Dr. Christison mentions a case which occurred some years since in London,
where a man swallowed a pound, and died within twenty-four hours, under
all the symptoms of irritant poisoning. The stomach and intestines were
found in a high state of inflammation after death. In another case which oc-
curred to this gentleman serious symptoms were produced ina young man by
a much smaller dose. In this instance the individual had taken about two
ounces as an emetic dissolved in a small quantity of water. He was seized
with an acute burning pain in the stomach, tenderness in the epigastrium, and
great anxiety, without any vomiting until he drank a large quantity of warm
water as a remedy. Before Dr. Christison saw him he had vomited freely,
but he still suffered severe intermitting pain. (On Poisons, 659.) In one in-
stance, in which about a table-spoonful of salt had been taken by mistake for
sugar, there was no vomiting or purging, but great pain in the region of the
stomach, which lasted for several days.
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There is another substance commonly reputed to be innocent, but which in
a large dose may destroy life. This is the sulphate of magnesia, or Epsom
salts. A trial took place at the Huntingdon Autumn Assizes, 1842,in which
two men were indicted for feloniously killing one Daniel Cox, by administer-
ing to him a large quantity of Epsom salts dissolved in beer. The deceased
was an old man and a confirmed drunkard, and he was in the habit of drink-
ing beer to excess. On the daylaid, in the indictment, the deceased had drunk
several pints of beer which it was afterwards proved, had been drugged with
the sulphate of magnesia. He was seized with violent purging, and died
within forty-eight hours. On a post-mortem examination the lining mem-
brane of the alimentary canal was found to be inflamed, and there was no
doubt that death was owing to the irritant effects of the salt. One of the
prisoners was convicted. The quantity of the substance taken in this case
could not be ascertained, but there was reason to suppose that the dose was
large.

A case is mentioned by Christison in which a boy ten years old had two
ounces of the sulphate of magnesia administered to him medicinally by his
father, as a remedy for worms. The salt was taken partly dissolved in a tea-
cupful of water, and very soon after it had been swallowed, the boy staggered
and became unwell. When seen by a medical man, half an hour afterwards,
his pulse was imperceptible, his breathing slow and difficult, the whole frame
in a stateof great debility, and in ten minutes more, the child died withoutany
other symptom ofnote, and particularly withoutany vomiting. (On Poisons,
657.) It is remarkable that in this case there does not appear to have been
any purging, and after death no morbidappearance was found in the body. It
has been suggested that substances of this kind connect the true poisons with
those which are inert in regard to the economy; but they are assuredly to be
regarded by the medical jurist as irritant poisons, and as to the dose admin-
istered,—it is of little moment in medicine or in law, whether one grainof one
substance or one ounce of another substance be taken, provided the fatal effects
be clearly traceable to the action of the particular substance on the body.
This is the point to which a medical jurist must direct his attention. The
alkaline sulphates in large doses have been found to act in a similar way (see
Sulphate of Potash.) In Medical Jurisprudence, therefore, it is necessary
to look to the noxious effects produced by particular substances on the system,
and the adequacy of these substances to cause deathunder symptomsof poison-
ing, rather than .to the mere quantities in which they may have been taken.

These remarks on the looseness of the common definition of the term poison
have been suggested by the fact that medical men have been sometimes severely
pressed in cross-examinationon trialsforcertain criminaloffences, to state whatis
strictlyapoison and whatisnot. In chargesofattemptedpoisoning or ofattempted
abortion by the administrationof drugs,it is by no means an indifferentmatter for
a witness to be able to say what substances are noxious aud what are inert; or
to show, how some bodies commonly reputed inert, may under certain con-
ditions act deleteriously on the system. The conviction of a prisoner may
actually depend upon the answer returned by a medical witness to a question
of this kind. In this point of view a case which was tried at the Norwich
Lent Assizes, April 1846,is well deserving of the attention of medical practi-
tioners. A woman named Whisker was charged with administering to the
prosecutrix a small portion of White Hellebore album) for the
purpose of procuring abortion. When the administration had been clearly
proved, an objection was taken to the indictment, on the ground that there was
no medical evidence to show that Hellebore was a virulent poison. One
medical witness is reported to have said, that Hellebore was noxious to the
system and produced ill effects, but he knew ofno case in which it had pro-
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duced death. Under these circumstances he thought he was not justified in
calling it a poison. Parke B. in summing up, said that that was a poisonous
drug which in common parlance was generally understood and taken to be
«uch; and the evidence for the prosecution he thought was sufficiently strong
to bring Hellebore within the meaning of the statute. The jury returned a
verdict of guilty, and in answer to the judge said that they considered Helle-
bore to be a poison.

The remarkable circumstance in this case is, thatanymedical doubt should
have been entertained on the subject. Every toxicologist of repute describes
White Hellebore as a poison. It is not so active as many of the vegetable
narcotico-irritants, but nevertheless it owes its properties to the presence of a
most poisonous alkaloid (veratria) which is diffused through the plant, and
therefore renders it poisonous. It has already destroyed life.

The reader will perceive from this case, that whether a particular substance
be or be not a poison, is a question of fact left for the decision of a jury from
the medical evidence given in the case. In general the indictment contains a
clause describing the substance as a poison or " noxious thing," a form of ex-
pression which should always be adopted, in order to prevent the occurrence
of these technical objections.

There is another point of view in which this question may require to be
eonsidered, namely, What is to be understood by a deadly poison? In most
indictments for poisoning, it is customary to describe every poison as deadly,
a form of expression decidedly bad, and calculated to give rise to legal objec-
tions. The substance administered might with equal propriety be described
as poisonous, or of a destructivetnature; but those who draw up indictments are
but little informed on such matters,and they can never speak ofa poison with-
out describing it as deadly. The following case occurred on theNorfolk Spring
Circuit, 1836. Two persons were capitally indicted for having feloniously
caused to be administered to the prosecutor, a quantity of a certain "deadly
poison," called sulphate of copper (blue vitriol,) with intent to murder him.
It appeared in evidence that all the parties were servants in a farmer's family,
and that it was the duty of one of the prisoners to prepare breakfast for the
other servants. On the morning of the day laid in the indictment, the prose-
cutor observed that the milk which had been prepared for him was very nau-
seous, and, after having taken a small quantity of it, he laid it aside. He was
soon seized with violent vomiting, but under medical assistance he recovered.
The residue of the milk was analysed, and was found to contain sulphate of
copper. In the defence, the counsel for the prisoners contended that they
could not be convicted of the crime charged in the indictment, since, accord-
ing to all medical experience, the sulphate of copper was not a deadly poison.
The medical witnesses, of whom there were two, were then required to give
their opinions, but they differed on the point. One, a surgeon of some years*
standing, considered itto be a deadly poison, although he admitted that so far as
his own experience went, he had had no knowledge of its poisonous effects.
The other stated that itwas not a deadly poison, and that when sold in a shop,
the word poison was never attached to the label. The judge considered the
case to be one of suspicion rather than of proof, and the prisoners were ac-
quitted. Although, by this summary disposal of the case, the force of the ob-
jection to the indictment was rather evaded than decided, yet the difference of
opinion between the two medical witnesses is worthy of remark. The ques-
tion may be easily raised again, and there ought to be some understanding
among practitioners as to the proper signification of the word deadly when
applied to poisons.

It appears to me that the term deadly can be used with respect to those
poisons only which may prove speedily fatal in small doses, such as stryph-
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nia, morphia, prussic acid, and arsenic; and that it could not with any sort
of propriety be applied to such a substance as the sulphate of copper. The
error essentially lies in the legal wording of the indictment, with which, of
course, a medical witness is not concerned. Ifan objection of this kind is to
be held valid, and a question of criminal poisoning to be dismissed on so tri-
vial a point, it is reasonable to expectthat greater care should be used in draw-
ing up indictments, as also that medical terms should not be employed by non-
medical persons without proper supervision:—otherwise, it is obvious that the
ends of justice must be defeated. Differences of opinion among educated
medical witnesses, are however not likely to exist where slight reflection has
been bestowed upon the subject.

A similar question arose in a trial which took place at Chelmsford some
years ago, where the substance administered was copperas or sulphate ofiron.
A man was charged with having administered this substance to two women,
with intent to murder them; and in the indictment it was described as a., deadly
poison. The medical witness stated that it was not, properly speaking, a
deadly poison. This is so far true, that it is rare to meet with a case in
which this substance has destroyed life. There is no doubt that green vitriol
is capable of acting as an irritant, and as such, if taken in a large dose, and
not ejected from the stomach by vomiting, it may produce inflammationof the
viscera and death. It is clear, however, that a person who described copperas
as a deadly poison, could have had but little acquaintance with the subject of
poisons. Ifany advantage is to be taken by prisoners from such a misappli-
cation of medical words in indictments for this crime, it is only just that the
preparation of these instruments should be entrusted to persons possessing
some knowledge oflegal medicine.

After all, it must strike the reader that an objection of this kind is too trivial
to be entertained. It would seem reasonable that the proof of the crime of
poisoning should rest eitherupon the fact of the substance administered being
a poison, or of its having the power of operating as such. Whether it be
strictly ofa deadly nature or not, should be considered a matter entirely sub-
ordinate to the main inquiry. This questionagain arose in the case of Reg. v.
Haydon, Somerset Spring Assizes, 1845. The substance administered in this
case was "spirits of hartshorn," which was most absurdly described as a
" deadly poison." The counsel for the prisoner took an objection to the in-
dictment on this ground, but the judge (Erie, J.) said, " the word deadly ap-
pears to me to be used merely in pursuance of an ancient form, and not to be
essential to the validity of the indictment. It wouldbe sufficient to describe
it simply as a poison, and under that term would- fall, any thing calculated to
destroylife. Substances harmless in themselves might become poisons by the
time or manner of their administration. This seems to me the view most ac-
cordant with common sense, and therefore I hold this indictment to be good,
even though itdescribes spirits of hartshorn as a deadly poison." (Law Times,
April 12, 1845.) The question may now, therefore, be considered as settled.
The word deadly must be regarded as mere surplusage.

In legal medicine, it is difficult to give such a definitionofa poison as shall
be entirely free from objection. Perhaps the most comprehensive definition
which can be suggested is this : " A poison is a substance which, when taken
internally, is capable of destroying life without acting mechanically on the
system." Some substances may, however, actas poisons by absorption when
applied to the skin or a wounded surface; (see Corrosive Sublimate, Can-
tharides, and Arsenic,) while others again, as the poison of the viper, and of
hydrophobia, may have their fatal effects limited to those cases in which they
are introduced by a wound. Leclerc, who wrote in 1803, defines a poison to
be a substance which, when taken in a small dose internally, or applied to the
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18 LEGAL SIGNIFICATION OF THE WORD POISON.

living body in any way externally, is capable of injuring health or causing
death (Essai Medico-legale sur rEmpoisonnement, p. 49, Paris, An. xi.)
This definition has been substantially adopted by some modern toxicologists.
It is, however, not only open to the objection that most poisons must be taken
in large doses in order to injure health or cause death, but it would include
melted lead or boiling liquids among poisons ; for these, when applied to the
living body externally, injurehealth and cause death. M. Flandin, one of the
most recent writers on toxicology, considers only those substancesto be poison-
ous, which are capable of entering into the body by absorption, and which
produce dangerous effects only when absorbed(Traite des Poisons, i. p. 193.)
This definition is inadmissible, because it would obviously exclude from the
class of poisons the mineral acids and alkalies. A similar objection appears
to me to exist to the definition of a poison byDr. Griffith, the American editor
of my Manual of Medical Jurisprudence. " A poison is a substance which,
when taken internally, or applied to the surface of the body, is capable of de-
stroying life without acting in a purely mechanical manner." Can it be said
that boiling water or oil, or melted lead, when applied to the surface of the
body, destroy life by exercising a mechanical action ? If not, then these
liquids are poisonous. If, however, this kind of action be regarded as me-
chanical, then the mineral acids and alkalies must also be considered by their
effects to act mechanically, whether applied to the skin or the mucous mem-
brane of the stomach.

These remarks show that it is, indeed, very difficult to comprise in a few
words an accurate description of what should be understood by the term
" poison."

Under the definition whichI have above given, it might be objected that the
whole class of medicines, and numerous substances of an inert nature, would
be included. Thus it is well known, that there are many cases on record in
which cold water, swallowed in large quantity, and in an excited state of the
system, has led to the destruction oflife eitherrapidly by shock, or slowly by
inducing gastritis. Any cold liquid, such as iced water, beer, or ice itself, may
have an equally fatal effect. The action of water or cold liquids, under these
circumstances, cannot be said to be mechanical; it appears to be due to the
shock suddenly induced on the nervous system through the lining membrane
of the stomach, and yet it would be inconsistent to class these inert liquids
among poisons. In regard to the effects of cold liquids and the medico-legal
questions which arise respecting them, see an elaborate paper on the subject,
by Dr. Guerard, in the Annales d'Hygiene, 1842, i. 42.

In all cases of this description, itappears to me that we are justified in draw-
ing the following distinction between poisonous and non-poisonous substances.
If the deleterious effectdoes not depend upon the nature of the substance taken,
but upon the state of the system at the time at which it is swallowed, the sub-
stance cannot be regarded as a poison. All poisonous substances are per se
deleterious,—the state of the system, setting aside for the present the peculiar
effects of idiosyncrasy and habit, has very little influence on their operation.
The symptoms may be suspended for a time or slightly modified in theirpro-
gress, but sooner or later the poison will affect the healthy and diseased, the
old and the young, with a uniformity in its effects not to be easily mistaken.
A distinction of this kind cannot, however,be drawn, except by a professional
man, who has given attention to the subject of toxicology ; and therefore it is
no matter of surprise that poisoning should have been in more than one in-
stance erroneously imputed, in cases where death has followed thedrinking of
cold liquids.

In thus giving the medical definition of a poison, it is necessary to observe
that the law never regards the manner in which the substance administered
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acts. If it be capable ofinjuring the health ofan individual, it is oflittle con-
sequence, so far as the responsibility of a prisoner is concerned, whether its
action on the body be of a mechanical or chemical nature. Thus a sub-
stance which simply acts mechanically on the stomach, may, ifwilfully admi-
nistered with intent to injure, involve a person in a criminal charge, as much
as if he had administered arsenic or any of the ordinary poisons. It is then
necessary that we should consider what the law strictly means by the act of
poisoning. Ifthe substance criminally administered destroy life, whatever may
be its nature or mode of operation, the accused is tried on a charge of murder,
or manslaughter, and the whole duty of the medical witnessconsists in showing
that the substance taken was the certain cause of death.

If, however, deathbe not a consequence, then the accused is tried under a
particular statute for the attempt to murder by poison (1 Vict. c. Ixxxv, sec. 2.)
The words of this statute are very general, and embrace all kinds of sub-
stances, whether they be popularly or professionally regarded as poisons or
not. Thus it is laid down that " Whosoever shall administer or cause to be
taken by any person, any poison, or other destructive thing, with intent to
commit murder, shall be guilty of felony, and being convicted thereof, shall
suffer death." Whether the administering be followed by death or bodily
injury dangerous to life, it is still a capital felony provided the intent have
been to commit murder. The same administering with intent, &c, although
no bodily injury be effected, is felony, punishable by transportation for life,
for fifteen years, or imprisonment for any term not exceeding three years.
From the words of the statute it appears that the law requires, in order to
constitute the crime ofpoisoning, that the substance should be administered to,
or be taken by, an individual. These words do not appear tobe sofficiently
comprehensive. Several deaths have been caused of late years by the exter-
nal application of arsenic and corrosive sublimate to ulcerated and diseased
surfaces. Supposing that poison is thus applied intentionally, andgreat bodily
injury is done to the individual, it is open to doubt whether the crime would
be punishable under these sections of the statute.

Mechanical irritants.—Such, however, is the present state of the law of
England in respect to attempts at poisoning when death does not take place.
While the words of the statute render it unnecessary for a medical witness,
in such cases, to give judicially a very close definition of ** a poison," they
impose upon him a difficulty which he must be prepared to meet. The sub-
stance administered may not be a poison in the medical signification of the
term, nor may it be popularly considered as such ; and yet, when taken, it may
be destructive to life. We have examples of substances of this description in
iron filings, powdered glass, pins and needles, and such like bodies, all of
which have been administered with the wilful design of injuring, and have on
various occasions given rise to criminal charges. In cases of this kind, the
legal guilt of a prisoner may often depend on the meaning assigned by a me-
dical witness to the words destructive thing. Thus, to take an example,—
liquid mercury might be poured down the throat of a young infant, with the
deliberate intent to destroy it. A question of a purely medical nature will
then arise whether mercury be " a destructive thing " or not; and the convic-
tion of the prisoner will probably depend on the answer returned by the wit-
nesses. Should a difference of opinion exist,—an occurrence by no means
unusual in medical evidence, the prisoner will, according to the humane prin-
ciple Of our law, receive the benefit of the doubt. The point which here
requires to be considered is, why any difference of opinion should exist among
witnesses.

With regard to the case just supposed, it is a general principle in toxicology,
that the pure metals are not poisonous; and they are not to be regarded as
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"things" destructiveto life, unless the mechanical form in which they are taken
be such as to injure the viscera with which they may come in contact, lead-
ing to inflammation and its consequences. Even where the mechanical form
favours the production of these serious results, especially perforation of the
intestines, the powers ofnature are often exerted in a most extraordinary way,
and the individual lives apparently in good health. This has been witnessed
in the cases of many who have swallowed knives, or pins and needles. The
escape of such persons must, however, be regarded as the result of accident.
They are always .in imminent danger, and they commonly die sooner or later
from inflammation or perforation of the viscera. For a remarkable case in
which death took place from this cause in Guy's Hospital, see Medical and
Physical Journal, October, 1809, p. 350. The masses of iron which caused
death in this case are preserved in the Museum collection. For another inte-
resting case in which death took place from disease of the brain, and a large
number of iron nails and other metallic substances were found in the stomach,
see Dublin Medical Journal, September, 1835;also Med. Gaz. xvi. 791.

Liquid mercury, the substance which we have here taken as an illustration,
cannot operate deleteriously on the body either chemically or mechanically.
It may be taken, and has often been swallowed in very considerable quanti-
ties, without perceptibly affecting the health. If a medical witness were not
aware of these facts, and did not sufficiently reflect upon the nature of the
question addressed to him, he might improperly cause the conviction of an
accused party. The intention of the accused may have been criminal, but
that is a matter unconnected with the duties of a witness:—he is simply re-
quired to state whether the means employed to carry out this criminal inten-
tion, were such as were likely to produce danger to life. Similar observations
might be made with regard to numerous other substances employed in medi-
cine or in the arts ; and it is quite obvious that difficulties of this kindcan only
be properly met by those practitioners who have closely attended to the sub-
jectof toxicology. It is well known that bodies which are not in their own
nature destructive, may become so through indirect causes. Metallic iron is
not a poison, nor can it, except under certain circumstances, be regarded as a
destructive thing. An angular mass of iron may, however, kill by perforating
the viscera; or, if the metal be exhibited in the state of filings, in large doses
frequendy repeated, then it may become a source of irritation in the stomach,
and lead to ulceration and perforation. There will be no difficulty, however,
for a practitioner to form an opinion in this and all similar cases. Sometimes
the substance may be of a nature to produce a poisonous compound in the
alimentary canal. Metallic arsenic is not considered to be poisonous, but it
is capable of forming arsenious acid when in a finely-divided state, and thus
leading to death. Thus metallic arsenic, although not a poison, must still be
regarded as a "destructive thing." The metal copper may act on the system
either mechanically or chemically: when in the alimentary canal it may cause
deathby ulceration, or it may produce, with the acid and mucous liquids, the
subchloride, acetate, or carbonate ofcopper. Sometimes the metal may acquire
a coating ofsulphuret, in which case its operation wouldbe mechanical, since
the sulphuret of copper is not poisonous. The rapidly destructive effects of
these metallic substances, when acting mechanically, are well shown by a case
reported by Mr. Dicken (Med. Gaz. xxxv. 885.) A boy, aged ten years,
accidentally swallowed a copper halfpenny. There was very slight constitu-
tional irritation: purgatives were administered, but the coin was not passed.
There was merely a sense of weight and uneasiness in the epigastrium, with
a feeling of distention, which subsided ina few hours. On the twenty-seventh
day after swallowing the coin, he was suddenly seized with sickness, and
instantly vomited more than a quart of arterial blood. The bleeding con-
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tinued the following day, when he felt something pass from his stomach into
the bowels—the ha?morrhage recurred, and he died on the twenty-ninth day.
On opening his stomach, a circular patch of ulceration was observed on the
mucous membrane, at a considerable distance from the pyloric orifice: but
there was no appearance of inflammation. The coin was found at the termi-
nation of the large intestines, lying loose and easily removable. There was
no morbid appearance on any part of the alimentary canal, except the circular
ulcer in the stomach, probably caused by the coin which had led to death by
haemorrhage. The coin had not undergone any chemical change. Gold, sil-
ver, and tin have been occasionally swallowed. These metals can only act
mechanically.

Among the singular methods resorted to for the purpose of destroying the
lives of infants and children, that of causing them to swallow pins or needles
in their food, is one which claims the attention of medical jurists. This mode
of perpetrating murder has been brought to light by the evidence given on
several criminal trials, which have taken place of late years in England and on
the continent. In cases of this kind, death is commonly to be referred to in-
flammation: and a practitioner can have no hesitation in designating these
bodies, when exhibited to young children, as "destructive things:" they are at
all times likely to lead to serious injury, if not to death; nor is it any answer
to this view to assert, that they have been often swallowed with impunity.
We know that active poisons are sometimes taken without causing death; but
this does not alter our opinion, that they are substances destructive to life, and
likely to give rise to the most serious consequences. A case is reported in the
Medical Gazette (vol. xxvi. p. 582) which will show how far the powers of
nature are sometimes capableofresisting the effects of these mechanical irritants.
Here it appears that two hundred and fifty-four pins and needles were removed
from a female aged 23, in whose body the greater number hadremained for a
period of thirteen years. An interesting case is reported by Dr. Neumann, in
which a pin accidentally swallowed remained in the body of a young woman
for a year, and was finally discharged through the skin without injurious con-
sequences. (Casper's Wochenschriftj 1846, 180.) That death may ensue
from this cause, is an undoubted fact. In the Registrar's report for 1838-9,
one child is stated to have died from the effects produced by swallowing a pin.
In August 1841, a boy aged eleven years was committed to Newgate on a
charge of theft. Shortly after his imprisonment, he swallowed a quantity of
pins fora triflingwager. He soon afterwards became extremely ill,and diedin the
course ofa few weeks, evidently from the effectsof the mechanical irritantwhich
he hadswallowed. A girlwas tried in France, in 1838,upon a charge ofhaving
endangered the life of an infant aged five weeks, by administering to it pins.
The medico-legal investigation of this case was entrustedto M. Ollivier. From
the evidence given on that occasion, it appears that in the opinion of M. Olli-
vier, these mechanical irritants are likely to produce more serious effects in an
adult than in an infant; but this view is not based upon any particular facts.
He also asserted that pins and needles, when swallowed, were comparatively
harmless, and that a fatal terminationwas the exception to the rule. (Annales

t. xxi. 178.)
In regard to the opinion expressed by M. Ollivier of the non-production of

serious consequences by these mechanical irritants, it may be observed that
there is a sufficient number of fatal cases on record to justify us in asserting
that they are destructive things, and may endanger life. The following is, in
this respect, a case of some interest, since, on a post-mortem examination, death
was clearly referrible to the mechanical irritant. A female was charged with
having caused the death of a child by administering toit pins. Nine days after
ite birth, a pin was found in its mouth; and in about six days afterwards the
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child died. The mother confessed that she had caused it to swallow pins for
the purpose of destroying it. The child had been born prematurely, and was
of weakly habit. The abdomen was carefully examined, and the transverse
arch of the colon, with the small intestines near it, were ina state of inflamma-
tion. On turning over the liver, it was found to be penetrated on its under
surface near the gall-bladder by a pin, the head of which could be felt within
the duodenum. The liver, pancreas, and intestines were glued together by. bands of adhesive matter. On laying open the cavities of the viscera, thehead
of the pin was found to be near the pylorus. The pin was ofa large or coarse
kind, about an inch and a half in length; and after traversing the parietes of
the duodenum, it had penetrated into the liver for about an inch, from before
backwards. There were marks of inflammation in the liver, but the other
viscera were healthy. Death was undoubtedly due to the inflammationpro-
duced by this mechanical irritant. (Henke, Zeitschrift der S. A. 1838.)

It is obvious that the fatal effects thus produced by pins or needles must be
in a great measure accidental. It is not from the number of these articles
swallowed, nor from the age of the subject, that any just inference can be
drawn as to the probability of their proving fatal to life. If it be true, as M.
Ollivier has asserted, that death is the exception to the rule, it is not the less
true, that the life of any individual who has swallowed pins or needles, is
always in danger untilthey are discharged. Sometimes, in these cases, life
may be suddenly destroyed by haemorrhage. Mr. Bell has published a case
in which a young man aged 18 accidentally swallowed a needle in soup. In
the course of ten days, he had several attacks ofspitting of blood, and in one
of these fits he vomited a large quantity, and expired in a few minutes. On
examination, a fine sewing needle was found lying across the oesophagus, the
point ofwhich had penetrated the right common carotid artery, and had led to
the fatal haemorrhage. (Med. Gaz. xxxi. 694.) For a very ingenious method
of detecting needles in the body when buried beneath the skin, I must refer to
a pamphlet by Mr. A. Smee, London, 1845. That a medical jurist must be
prepared for giving evidence on the effects of mechanical irritants will be
proved by the following case, which came to a trial on a charge of murder at
the ChelmsfordAssizes in 1835. The prisoner, an old woman, was indicted
for the murder of her grand-daughter, by causing her to swallow some sponge
and a piece ofwood. It was also suspected that she had administered pins to
the child. The deceased was eleven weeks old; and until within a very short
period of its death, it had appeared to enjoyvery good health. The evidence
of the only medical witness examined, was to the following effect. He stated
that in a post-mortem examination of the body of the child, he had found the
mucous membrane of the stomach, as well as the liver, inflamed, and there
were adhesions of the peritoneum. The stomach contained a piece of wood,
and there were several pieces of sponge in the large intestines. On inspecting
the viscera more closely, he discovered a pin in the substance of the liver, on
its convex surface next the stomach. The pin was discoloured by the fluids
of the body. The substances which he found in the body were sufficient to
produce inflammation; and it was, in his judgment, this inflammation that had
caused the deathof the child. The witness could give no opinion as to how
the pin had penetrated into the liver. On cross-examination, he admitted that
the pin might have found its way into the cavity of the abdomen by accident.
The wood and sponge might also have been accidentally introduced during
the dressing and feeding of the child. It was left tb the jury to say, whether
the substance found in the viscera, and which, by mechanical irritation, had
led to inflammation and death, had been introduced wilfully or accidentally,
and as there was no direct evidence on this point, they acquitted the prisoner.

In this case the mechanical irritation was probably as much due to the
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sponge as to the pin. The quantity ofsponge found within the intestines was
small. It is difficult to conceive how these different substances could have
been accidentally swallowed by an infant.

Sponge may be regarded as a mechanical irritant; hut little is known con-
cerning its action on the human body. In the Medical Gazette (vol. xxxi. p.
124,) two cases are related inwhich this substance was swallowed by a horse.
In one case, it did not appear that the animal suffered any inconvenience; but
in the other case, it became alarmingly ill. There can be but little doubt, that
where sponge in large quantity remains lodged in the viscera, it is capable of
producing inflammation and death. Dr. Chowne has, however, latelyreported
a case in which a small piece of sponge accidentally swallowed by an infant,
produced no injurious effect.

Certain articles of food may even act mechanically and destroy life, by
simple over-distention of the organ. Asingular instance of this kind, in which
a quantity of raw rice was the immediate cause of death, occurred in December
1846. A young woman, aet. 22, ate a tumbler-fullof raw rice mixed with milk,
justbefore taking her tea. In a few hours she became suddenly ill with se-
vere pain in the region of the stomach and great resdessness, evidendy due to
the distention of the organ from the swelling of therice by the imbibition of
the fluid. Emetics were given with great relief, a large quantity of rice being
expelled from the stomach. The next morning the pain increased suddenly
and violently, with cold extremities, small feeble pulse, and great abdominal
tenderness. She died about twenty-four hours after taking the rice. On ex-
amination the peritoneum was found extensively inflamed; there was a depo-
sition of lymph, with a copious effusion of turbid serum. The stomach and
duodenum were empty and free from inflammation. (Case reported by Mr.
Howell, Lancet, April 10, 1847.

A singular case was referred to me in April, 1847, in which there was great
reason to believe that a child, aged seven years, had died from the effects of a
quantity of orange peel with which it had gorged its stomach. It complained
of severe pain in the stomach, vomitedrepeatedly a yellowish coloured matter,
became convulsed, and died in twenty-four hours. A quantity of yellowfluid
with orange pips and orange peel was found in the stomach. The mucous
membrane was generally reddened, and in several places there was well-
marked injection. No poison was found, nor was there reason to suspect,
except from sudden death, that any had been administered. There was no
other cause for death but the irritant effects of the large quantity of orange
peel eaten by the child.

Among mechanical irritants, there yet remains to be mentioned one, which
was formerly regarded as an active poison, namely, pounded glass. Recent
observations have satisfactorily shown, that this substance is not a poison.
It is liable to inflict injury upon the alimentary canal, just in proportion to the
size and sharpness of the fragments; and whenever it is swallowed in a state
of coarse powder, it may irritate and excite inflammation of the stomach and
bowels. Glass, in very fine powder, is decidedly alkaline; but it does not
possess any of the properties of an alkaline poison:—on the contrary, in that
condition in which its alkalinity is most manifested, it appears to be inert. It
is said, that six or seven ounces of this substance have been given to a dog
without producing any inconvenience to the animal. A trial for murder oc-
curred in Paris ki 1808, in which the accused was charged with having
poisoned his wife by administering to her pounded glass. This substance
was found in the stomach, and both this organ and the intestines exhibited
marks of great irritation. Baudelocque and Chaussier gave their opinion that
the glass was not the cause of death. Portal relates an instance of a young
man who during a debauch broke a glass between his teeth, and then swal-
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lowed some of the fragments. These were afterwards expelled by active
vomiting, and he recovered. In an attempt made by an ignorant person some
years since to poison a whole family with coarsely powdered bottle-glass
mixed with food,—no inconvenience resulted to those who had swallowed a
portion ofthe glass. A case is, however, reported, in which it appears highly
probable that a child aged eleven months was killed by the administration of
this substance. Powdered glass was found in the mucus of the stomach, and
the lining membrane itself was very vascular. (Christison, 654.) It is ob-
vious that a substance of this description cannot be easily swallowedby an
adultwithouthis being perfectly aware of it; and the instances in which it has
been administered to infants are very few in number. Although I believe the
only instance reported of its having acted fatally is in the case of the infant
just described, yet a medical jurist cannot hesitate to say that pounded glass is
a mechanical irritant; and that the irritation caused by the presence of a large
quantity of this substance in the stomach or bowels, might lead to fatalgastritis
or enteritis. For a highly interesting case, in which a medico-legal question
was raised on the effects of pounded glass and mechanical irritants generally,
see Annates d'Hyg., 1830, i. 364. Experiments on this subject have been
recently performed by Dr. Rufz. (Annales d'Hyg., 1844, ii. 195.)

Boiling Liquids.—Some toxicologists have placed hot liquids, such as boil-
ing water or oil, in the class of mechanical irritants; but the effects produced
by such liquids cannot with propriety be said to be mechanical. They do not
act like poisons, although they leave in the body changes similar to those pro-
duced by corrosive poisons. Death from accidental swallowing of boiling
water is by no means uncommon among young children. According to the
observations of Dr. Hall and Mr. Ryland, the fatal result is most commonly
to be ascribed to inflammation of the fauces and larynx, produced by the con-
tact of the boiling liquid. This inevitably leads to suffocation, unless assist-
ance be at hand. In a case of recent occurrence, a child was actually
asphyxiated from this cause, when my friend, Mr. E. Cock, by the timely
performance of tracheotomy and inflation of the lungs, succeeded in restoring
it. Sometimes, however, inflammation of the stomach is a consequence. A
case of thiskind occurred a few years since at Guy's Hospital, and on a post-
mortem examination, the mucous membrane at the larger end of the stomach
was found to be much inflamed. The appearance was verylike thatproduced
by the common mineral irritants, although it was more confined to one part of
the mucous In the Registrar's report for 1838-9, twenty-four
deaths are stated to have occurred among young children from this cause
alone!

CHAPTER II.
MODE IN WHICH POISONS OPERATE—LOCAL ACTION—REMOTE ACTION-"—PERIOD

REQUIRED FOR THE ABSORPTION AND ELIMINATION OF POISONS VISCERA IN
WHICH POISONS ARE FOUND ELIMINATION OF ARSENIC DETECTED IN THE
FOETUS IN UTERO—RAPID ABSORPTION ACTION BY SYMPATHY—CAUSE OF
DEATH—HABIT—IDIOSYNCRASY.

In investigating the phenomena which attend the operation of poisons, we
are led to inquire into the mode in which they affect the body and cause death.
This inquiry is highly interesting in a physiological and pathological view ;
but it is not of much importance to a medical jurist. In the generality of



25LOCAL ACTION OF POISONS.

*

cases, all that the law requires to be established by medical evidence, is that
the substance taken was adequate to cause death. Nevertheless, in a recent
case of poisoning by opium, a medical witness was specially examined by the
Court as to the mode in which the drug was supposed to cause death; and in
other instances, questions of a similar import have been put with respect to
other poisons. This is sufficient to justify the introduction of a few remarks
on the subject in this place.

Poisons have either a local or remote action upon the system; and in the
greater number of cases, both of these actions are manifested by the same
substance.

Local action.—The local action of poisons is most strikingly seen in those
substances which are of a corrosive nature, such as the mineralacids and alka-
lies. A chemical change is induced by these agents in the structure of the
part with which they come in contact, whether it be on the outside or inside of
the body; and should the disorganization produced be very extensive, deathwill
take place as in any other case of mechanical lesionto a vital organ. If the in-
dividual survive the first effects, and the poison be not neutralized or removed
from the stomach, the local irritation produced may give rise to inflammation,
with ulceration, gangrene, and their consequences. But the local action of a
poison is not always indicated by physical changes in a part. The effectmay
be confined to the sentientextremities of thenerves only, manifestedby the occur-
rence of paralysis. It is well known that aconite, morphia, and prussic acid
are capable of affecting the nerves,"if they remain sufficiently long in contact
witha part: and many experiments have proved, that the nerves supplying the
hollow viscera, through which sensation is not manifested, are equally suscep-
tible of this local action. Opium applied directly to the intestines has been
known to put an end to their peristalticmotion ; and the same phenomenon was
accidentally observed by Addison and Morgan in their experiments with the
ticunas poison. From these facts it has been inferred, that certain poisons
may act in a similar way upon the stomach, or upon the nervous fibres of the
part to which they are applied, and a fatal impression be transmitted to the
brain or spinal marrow. It must be admitted, however, that there are no con-
clusive experiments to show that the impression indicated by paralysis of mo-
tion or sensation is actually conveyed through the nerves. On the contrary,
some experiments lead to the inference, that the impression is essentially local,
or restricted to the part touched by the poison. The numbness produced by
prussic acid on the skin is confined to that part only to which the acid is
directly applied: it does not appear to extend in any perceptible degree beyond
this part. The experiments lately performed by M. Serres with liquid ether
have furnished similar results. Having laid bare the nerves of the thighs of
several rabbits, and placed them in contact with a sponge dipped in ether, it
was observed that the sensibility of the nerve was destroyed at the points im-
mediately in contact with the ether, but the entire sense of feeling remained in
the portion of nerve above the point immersed in ether. In Orderto determine
how far exposure to air affected the results, two nerves were laid bare; one
was immersed in ether, and the other simply exposed to the air: in five
minutes the nerve in ether was dead to all sensation, even on the application
of pincers, while the nerve exposed to air retained all its sensibility and power
of exciting contraction. The application of tincture of nux vomica, strychnia,
or its salts, did not produce the least sign of sensibility or power of contraction
(Academy of Sciences, February 8, 1847.)

The difference between the local action indicated by physical change, and
that which is unaccompanied by any such change, is this:—that in general
the former, being chemical, takes place equally in the dead and the living—
the latter, of course, in the living subject only;

3



26 REMOTE ACTION OF POISONS.

There are certain poisons, concerning the local action of which some doubt
exists among toxicologists. Thus arsenic possesses no corrosive action; it
does not chemically destroy a part; and, although we might infer from the
extensive morbid changes which are observed in the stomach in cases of
arsenical poisoning, that it must have a powerfully local chemical action, yet
there are manyfacts which are strongly opposed to the admission of thisview.
Thus, inflammation of the stomach has been found in cases where the arsenic
was applied externally to a wound or an ulcer. Again, we do not find that
the degree ofinflammation is in proportion to the quantity of the poison taken;
sometimes it is extensive under a small dose, and at others scarcely apparent
under a large dose. When arsenic, in powder or solution, is placed on dead
mucous membrane, no chemical change whatever takes place; and an exami-
nation of the mucous membrane of the stomach of a person poisoned by it, is
commonly sufficient to show that it has no local action like the corrosive
poisons. Yet it cannot be denied, that it most strongly irritates, although it
does not chemically destroy the delicate lining membrane of the viscera.

In cantharides, we have a substance which acts locally by irritating and
inflaming the part to which it is applied, whether this be the stomach or the
skin. It neither chemically corrodes the animal substance, nor does it appear
to have any paralyzing action on the nerves. The local action of a corrosive
poison is often changed by combination. Thus, pure barytes, from its caus-
ticity, exerts a chemical action on the stomach and acts as a corrosive; but
when combined with carbonic acid, under the form of carbonate of barytes,
it acts simply as an irritant. Hence itwould appear that poisons may operate
locally in three ways :—1. By chemically destroying the part withwhich they
come in contact. 2. By paralyzing the sentient extremities of the nerves.
3. By simply irritating the part, and giving rise to inflammation and its con-
sequences.

Remote action.—By this we are to understand that power which most
poisons possess of affecting an organ remote from the part to which they are
applied. The same substance often possesses both a local and remote action:
but some poisons affect oneorganremotely, and others, another. Cantharides,
a poison which has a violent local action as an irritant, to whatever'part of
the body it may be applied, affects remotely the urinary and generative organs.
Mercury affects the salivary glands. Morphia, whether applied to a wound
or to the mucous membrane of the stomach, affects the brain. Digitalis taken
internally affects the heart; strychnia, the spinal marrow. In some cases,
thiskind of action is more obscure; and the same poisons will affect remote
organs differently, according to the form and quantity in which they may have
beentaken; and, perhaps,according to peculiarity of constitutionin the poisoned
subject. The mineral acids rarely affect the brain remotely : the mental
faculties, in cases of poisoning by them, commonly continue clear until the
last moment of life. Arsenic sometimes affects the heart, which is indicated
by syncope ; —at other times the brain and nervous system, which is known
by the coma, stupor, and paralysis that occasionally supervene in.poisoning
by this substance. Oxalic acid has been found by Christison and Coindet
to affect remotely either the heart, the spinal marrow, or the brain, according
to the strength of the solution in which it was administered to animals.

In all cases of acute poisoning, whether the substance have a local action or
not, death must commonly be ascribed to the influence exerted on a remote
organ important to life. Most poisons destroy life by affecting the heart, the
brain, or spinal marrow. The impression produced on either of these impor-
tant organs is not always so intense as to kill; for individuals have been known
to recover even when alarming symptoms from thisremote influencehad mani-
fested themselves. In some instances, however, the impression produced is
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such as to annihilate speedily, the vitalfunctions. Thus, large doses of hydro-
cyanic acid or strychnia kill with great rapidity, withoutproducing any per-
ceptible local changes. Of late years, it has been stated, thathydrocyanic acid
possesses an irritant action; but this is by no means a condition necessary to
its fatal operation as a poison. Even when local changes of any extent are
met with, as in acute poisoning by the mineral acids, death is still to be
ascribed to a fatal impression produced on a remote organ,—commonly the
heart. Whatever gives rise to similar lesions in the stomach, whether the cause
be chemical or mechanical, e. g. boiling water, will operate in like manner.
In the action of the mineral acids, the fatal effect is not commonly so rapid,
as where there has been a destruction of the organ from causes of a mechani-
cal nature. A person has been known to fall dead in a few seconds from a
lacerated wound of the stomach produced by a pistol bullet, and there has been
no haemorrhage to account for this rapid death; while in poisoning by sulphu-
ric acid, when the coats of the viscus have been extensively perforated, and
the acid has escaped into the abdomen, some hours have elapsed before the
individual has died. Thus, then, poisons which have the most extensive local
action, kill by affecting remote organs important to life, just like mechanical
injuries of similar extent. There may be a difference in the time at which
death takes place; but the cause of death is the same, namely—a remote
operation by sympathy, otherwise called shock.

Nothing is more common than to hear it said in cases of arsenical poison-
ing, that the local changes are sufficient to account for death. These changes,
which are due to the irritaut properties of the poison, should, however, be re-
garded rather as accompaniments of its action, than as absolutely necessary to
explain its fatal effects; although it cannot be denied, that violent inflammation,
attended by ulceration or gangrene,may suffice to account for death, as in cases
of severe gastritis produced by any cause whatever. In this and in most
otherinstances, when the substance is simply irritant, death is commonly due
to the remote influence of the poison. This view appears probable from the
fact, that if arsenic be removedfrom the stomach before it has had time to pro-
duce any well-marked local changes, the case may nevertheless prove fatal by
the effect of thatportion which has been absorbed and carried into the circu-
lation. Again, it is wellknown, that three or four grains ofarsenic, a quantity
insufficient to produce any striking local changes, will destroy a person under
all the usual symptoms of poisoning by this substance. The same may be
said of corrosive sublimate:—three or four grains of this poison would suffice
to kill an adult; and yet from this small quantity, the local changes would be
barely perceptible.

Thus, then, withregard to poisons generally, it is established that whether
tney chemically corrode, irritate, or produce no apparent alteration in the part
to which they are applied, they destroy life by producing a fatal impression
upon a remote vital organ. That death should ever take place in poisoning
without any physical changes being produced on the body, is not more won-
derful than that it should occur under attacks of tetanus or hydrophobia, in
which diseases, as it is wellknown, no post-mortem appearances are met with
sufficient to account for theirrapidly fatal course.

Two questions here present themselves for our consideration: I. In what
way is this remote influence of poisons conveyed to the vital organs? and 2.
How does it act on the vital organs to destroy life ?

With regard to the solution of the first question, there is still great difference
of opinion among toxicologists. It maybe sufficient to say, thatall are agreed
that the influence must be conveyed either by the blood-vessels or by the
nerves. According to the first view, absorption is neeessary to the action ofa
poison; and according to the second, all that is requisite is, that the poison
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should come in contact with the nervous filaments of any part of the body.
In the last case, some have considered that the influence is conveyed by the
cerebro-spinal, and others by the ganglionic, system of nerves. It would be
out of place to enter into the respective merits of these theories; it will be
merely necessary to state a few of the facts which have been derived from
experiments on the subject.

Absorption.—We shall first inquire whether poisons enter into the blood :
and if so, whether the entrance into that fluid is absolutely necessary to the
production of their fatal effects. It hasbeen long known that certain mineral
substances, when taken internally or applied externally to a wound, can be
detected in the blood, and most of the secretions of the body. Among these
the acetate of lead, sulphate of iron, and chloride ofbarium, have been found
in the blood; and it is well known that the iodide of potassium can be readily
detected in the urine of persons who are taking it medicinally. The following
experiment was performed many years since by Mr. Key:—a quantity of fer-
rocyanide of potassium in powder was rubbed into a wound on the inside of
the leg of a donkey; and about six hours afterwards the animal was killed.
Mr. Key forwarded to me for analysis one portion of blood taken from the
femoral vein, another portion from the mesenteric veins, and lastly the con-
tents of the thoracic duct. The ferrocyanide was readily detected in the three
specimens, being most abundant in the blood of the femoral vein, and least
abundant in the contents of the thoracic duct. From experiments similar to
this, it has been inferred that most poisons enter into the circulation.

But an inference of thiskind does not rest upon bare analogy. Within the
last few years arsenic has been detected in the blood of persons poisoned by
arsenious acid, both during life, and after death. It mattered not from what
part of the body the blood was taken, arsenic was equally discovered; so that
from these and other experiments,it wouldappear thatthe living or dead body
in a case of arsenical poisoning, is for a time penetrated throughout by the
poison, and during life it appears to be constantly eliminated in the urine and
other secretions. The fact thatarsenic may be detectedin the blood and urine
of a person who survives its effects, is a point of considerable importance in a
medico-legal view. Thus an analysis of either of these fluids may furnish
evidence otherwise only satisfactorily obtained by a post-mortem examination
ofthe body; and cases of the criminal administration of arsenic to the living,
which have hitherto escaped thehands ofjustice, owing to the want of chemi-
cal proof, may become as clearly established to the satisfaction of a jury, as if
the poison had operated fatally and had been found after death in the stomach.
Arsenic has been repeatedly discovered by toxicologists in the viscera of those
who have been poisoned by it, even after the bodies have been interred for
many years. Antimony has been detected by Orfila in the urine ofpersons to
Avhom tartar emetic was administered, and also in the substance of the viscera
of animals killed by it. It was not discovered by him either in the blood or
any of the liquids of the body except the urine. Copper was found by Orfila
in the substance of the viscera of animals to which the poisonous salts of this
metal were given, but not in the blood or secretions. Tiedemann and Gmelin
discovered verdigris in the venous blood of horses poisoned by it; and the
same chemists detected acetate of lead under similar circumstances. In an
accident which occurred to a cow, where the animal swallowed a quantity of
carbonate of lead mixed for paint, I detected traces of lead in the milk drawn
some hours after the poison had been taken. M. de Kramer, of Milan, has
announced that he has detected nitrate of potash in the blood, urine, and faeces
ofpersons to whom this salt was exhibited,—the iodide of potassium in the
blood, chyle, and urine,—and iodine in the blood of a kid which had been
made to respire the vapour of that substance. In other experiments, he found
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the chloride of barium,—tartar emetic, and nitrate of silver in the blood and
faeces. (For the details see Ann. d'Hyg. April 1843, 415.) According to the
researches of Dr. Percy, it would appear that alcohol also enters into the
blood, and is conveyed to the brain, in which organ, as well as in the liver, he
succeeded in detecting it by a common process of distillation. He also found
it in the blood, bile, and urine. Still morerecently M. Lassaigne has detected
ether in the serum of venous blood of animals which had respired ether vapour.
By a series of ingenious experiments on the barometric tension of the vapour
of the serum before and after the inhalation, compared with the barometric ten-
sion of the vapour of ether diluted with water in a known proportion, he esti-
mated that the quantity of ether dissolved in the blood was equal to 0*0008 of
its mass. Its effectwas to increase the proportion ofserum and reduce that of
the coagulum (Gas. Med. 13 Mars, 1847,209.) It is more easy to determine
the presence than the proportion of these substances absorbed into the blood;
but we shall see hereafter that the quantity of arsenic and some other poisons
may be in certain cases approximately estimated. Almost all those poisons
which are susceptible of detection by chemical analysis, have been found by
Various toxicologists, in the blood, the secretions, or the softorgans of the body
of animals to which they have been administered. Cyanide of mercury and
chloride of barium have been detected in the blood of the vena portae and of
the splenic vein of the horse. Wohler found in the urine of dogs and horses
iodine, sulphuret of potassium, nitrate of potash, sulphocyanide of potassium,
the salts of nickel, the oxalic, tartaric, citric, malic, gallic,succinic and benzoic
acids. Orfila has detected arsenious and arsenic acids—the arsenites—the
soluble arseniates, tartarised antimony, iodine, potash, barytes and its salts, the
mineral acids, sulphuric, nitric, and muriatic—ammonia, muriate of ammonia,
and the soluble salts ofcopper, lead, mercury, gold, and silver. Whether the
poison was introduced into the stomach, or applied externally, he equally de-
tected it in the blood (Toxicologie, i. 8.)

Poisons thus absorbed are either deposited in the organs, or slowly elimi-
nated in the secretions, if the individual should survive the effects. These
agents appear to fix themselves more in certain organs and secretions than in
others. Thus, for example, in cases of arsenical poisoning,the liver, probably
from its containing an enormous quantity of blood, and from its proximity to
the stomach, is generally more strongly impregnated with arsenic than the
other soft organs. The proportion of absorbed arsenic found in it is, accord-
ing to M. Flandin, nine-tenths of the whole quantity carried into the circula-
tion. When arsenic is not found in the contents of thestomach, and deathhas
taken place within the usual period, it may commonly be detected in the liver.
In one case of arsenical poisoning, I was unable to procure any trace of arsenic
from four ounces of blood; but procured abundant evidence ofth*e presence of
the poison from the examination of the liver. It is important, therefore, in
disinterring a dead body for examination, to remove the liver as well as the
stomach.

Orfila has found thatarsenic most readily passes off, during life, by the urine;
while MM. Danger and Flandin think that it escapes by the liver, and pulmo-
nary and cutaneous exhalations (Flandin, i. 568.) They have ascertained that
the salts ofcopper when taken as poisons, are on the other hand, more readily
detected in the bronchial secretion than in the urine (Ann. d'Hydg. 1843,452.)
The heart and kidneys were found to contain no copper in animals poisoned
by this metal.

The fact that poisons are continually eliminated in the secretions during
life, is of considerable importance in reference to a chemieal analysis, for, to
take arsenic as an example,—if the dose has been small, and the person has
■survived the effects for a certain period, it is not likely that the poison will

3*
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be detected in the soft organs of the body. The deceased may have survived
long enough for thewholeof the poison to be expelled. According to Briand,
after ten, twelve,or fifteen days not a particle of arsenic or tartarized antimony
will be discovered in the bodies of animals poisoned by either of these sub-
stances (Medecine Legale, 437, Ed. 4, 1846.) In a case which occurred to
me in November 1846, the individual died eight days after a very small dose
of arsenic had to him. His body had been buried two years. It
was disinterred, but on examining most carefully the liver, stomach, pancreas,
spleen, and a portion of the small intestines, not a particle of arsenic could
be detected. The dose was small, he had survived a long time, and had
vomited during the whole period. MM. Danger and Flandin found that in
sheep to which a large dose of arsenic (half an ounce) had been given, the
poison first appeared in the urine and faeces in about twenty-two hours; that
it was still discoverable in the urine fifteen days after it had ceased to appear
in the faeces, and that it was altogether lost in the excretions, thirty-five days
after the ingestion of the poison. When the animal was killed on the thirty-
eighth day, not a trace of-arsenic could be discovered in its body. (Ann.
d'Hyg. 1843,p. 473.) It is difficult to infer from the results obtained by such
experiments, the period required for the elimination of the poison from the
human system. Even in animals there is a difference. Thus, in young and
vigorous dogs arsenic was completely eliminated in from six to ten days, while
in sheep the period varied from thirty to thirty-seven days, and the flesh was
then safely employed as food. M. Flandin assigns from one to two weeks for
its complete disappearance (Des Poisons, i. 738.) In other experiments it
entirely disappeared from the body in three days after fifteen grains had been
given (i. 737.) The form and dose in which the arsenic is given, as well as
the degree to which vomiting and purging have existed during life, must natu-
rally affect the duration of the period at which the poison will be detected in
the dead body. In the case of the Queen v. Hunter (Liverpool Lent Assizes,
1843) the judge requested one of the medical witnesses to state how long a
period was required for theremoval of arsenic, by absorption, from the body.
There was reason to believe that the deceased had been poisoned: he died in
three days, but no arsenic was found on an analysis of the contents of the
viscera. The tissues were not examined. Some of the witnesses were in-
inclined to think that the whole of the arsenic might have been removed from
the body in three days, partly by vomiting and purging, and partly by absorp-
tion,—the poison being eliminated through the kidneys or the skin. As the
tissues were not examined in this case, it was impossible to drawany infer-
ence respecting the presence or absence of poison in them. But the experi-
ments of MM. Danger and Flandin show that it is highly improbable that a
common dose of this poison should be so rapidly expelled from the body as
this hypothesis assumes. The period for the entire disappearance of absorbed
arsenic became a question in the case of Lacoste. (Flandin, i. 739.) Most
of the witnesses assigned thefourteenth day, which Flandin regards as the
extreme. Orfila assigns from twelve to thirteen days (Toxicol, i. 715,) but
the period must in a great measure depend on the time when the poison is
entirely expelled from the alimentary canal. The elimination of absorbed
arsenic, even when the dose is very small and the poison is administered in
solution, i. e. in a state most favourable to absorption, appears to be very slow,
from a case reported by Dr. Lethe by to the Pathological Society of London,
in December 1846. A young woman died in thirty-six hours after having
swallowed, in two ounces of liquid, a dose of the poison equivalent to two
grains and a half of arsenious acid. After death the arsenic (absorbed) was
detected in the tissue of the stomach (Med. Gaz. xxxix. p. 116.) As in this
ease the actual quantity of poison taken was known, as well as the period
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which the individual survived, it is obvious that, admitting the elimination of
the poison not to commence for twelve hours, the quantity which passed off
by all the secretions could not have amounted to the tenth part of a grain in
an hour, ornone would have been found in the tissues. From the experiments
of M. Bonjean, of Chambery, it would appear that arsenic was detected in
the urine of a patient who, one month before, had taken in twenty-four days
only three quarters of a grain of arseniate of soda! (Ann. d'Hyg. 1846, ii.
155.) The proportion thus eliminated may increase after the first day. M.

Flandin's experiments on sheep establish this so far as the urine is concerned;
but in no instance did they find the quantity of poison thus passed, to exceed
the three-hundredths of a grain (-0308 gr.,) even when the dose of arsenic
was half an ounce. (Ann d'Hyg. 1843, i. 472.) It appears, therefore,
obvious that the quantity of arsenic lost by absorption is inconsiderable; and
that it could not account for the disappearance of an ordinary dose of the
poison in three days, or even in a week. .Volatile poisons are absorbed and eliminated with very great rapidity.
Kramer discovered prussic acid in the blood ofan animal which died inthirty-
six seconds. Dr. Lonsdale found, in experimenting on animals with this
poison, that its odour could not be perceived in the blood or in the cavities
when life was prolonged beyond fifteen minutes; but when death took place
within a few minutes, the poison might be detected in the body by the odour
for eight or ninedays after death. (Ed. Med. and Surg. Journ. vol. Ii. p. 52.)

This fact shows how much depends on the length of time that an animal
survives aftertaking the poison. It is remarkable, with respect to Ether vapour,
that, although most rapidly absorbed, it is but slowly eliminated. In persons
who have respired it, the odour has been perceived in the breath for three or
four days afterwards.
• The facts hitherto stated afford all the evidence that need be desired to prove
that a large number of poisons enter the blood. In respect to those which
have a local chemical action, this entrance into the circulation by absorption is
a mere incident, and by no means necessary to their operation. The nitrate
of silver is a corrosive poison, and kills by producing an extensive destruction
and disorganization of the viscera. Absorption in this case does not appear
to be necessary to its poisonous action, yet it is undoubted that when this
substance is exhibited in small doses for medicinal purposes, it is conveyed in
some form into the circulation,—a fact established by the peculiar discolora-
tion of the skin of the face and hands, produced by its long-continued employ-
ment. It is impossible to say in what form it is transmitted, since, unless the
ordinary chemical affinities are suspended-by the powers of life, it is not easy
to perceive how nitrate of silver could as suchbe circulated with the albumen
or salts of the serum. Some other corrosive poisons, such as potash and the
mineral acids, having a purely local action, are no doubt capable of entering
into the circulation. With regard to potash, its chemical effects may be soon
observed on the urine, although analysis may fail to detect it either in this fluid
or in the blood. A case reported by Dr. Letheby, shows that even when sul-
phuric acid is taken in a concentrated form it is liable to be absorbed and to
become eliminated in the urine. A boy aged nine years swallowed an ounce
of the acid, and recovered in a few days. For the first four days a large
quantity of sulphuric acid was passed with the urine. (Med. Gaz. xxxix.
116.)

The fact, that substances are absorbed which commonly act as poisons in-
dependendy of this process, might be considered an argument against the
necessity for absorption taking place in any case, in order thata poison should
produce its usual effects on the body. This question will be presendy con-
sidered. In the mean time it is quite certain, whatever may be their mode of
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action, that some poisons find their way into the blood, even when their pre-
sence cannot be chemically detected in this fluid. As an additional proof of
the extensive diffusion of a poison throughout the body, and its circulation by
the blood, may be mentioned the interesting fact, that in the case of a pregnant
female poisoned by arsenic in the fourth month of pregnancy, this substance
was detected, by MM. Mareska and Lardos, in the body of the foetus. The
poison was also discovered in the uterus and placenta, the latter organ con-
taining a larger proportion than the foetus, but there was none in the liquor
amnii (Gaz. des Hopitaux, Janvier 1846.) Even the entozoa found in the
human body become under these circumstances thoroughly impregnated with
the poison. In the case of a female poisoned by arsenic, whose viscera were
forwarded to me for examination in July 1845,1 found the poison in a worm
(lumbricus teres) which was discovered dead in the small intestines (Guy's
Hosp. Rep. October 1846, p. 462.)

Such, then, are the facts which prove that poisons are absorbed. There
are many substances of the absorption of which no proof, chemical or physio-
logical, can be offered; but, judging by analogy, it does not seem unfair to
infer, that most if not all poisons can, sooner or later, enter into, and circulate
with the blood.

But is this absorption necessary to their fatal action? In some cases, as in
the action of the corrosive poisons, the nitrate of silver, the mineral acids and
alkalies, it certainly does not appear to be necessary. In other cases, as in
the action of arsenic, corrosive sublimate, and alcohol, the question does not
admit of so ready an answer.

It might be supposed, that if the*blood of a poisoned animal were found to
be poisonous, the question would be answered in the affirmative. Verniere
has shown by an ingenious experiment, that the venous blood of an animal
poisoned by nux vomica is capable of acting as a poison to another; and it is"
highly probable that if a very large dose of nux vomica could be given to one
animal, and, while labouring under its effects, a sufficient quantity of blood
could be taken from it and fransfused into the body of another, it might be
found that this liquid would act as a poison and cause death. There are,
however, insuperable obstacles to the performance ofsuch an experiment; be-
cause if a large dose of poison be given to the first animal, it may die before a
sufficient quantity ofblood be transfused from it. If a small quantity of poison
be given, or a small quantity of blood be transfused, no fair inference can be
drawn from the results; if a large quantity of blood be transfused, this may
cause the death of the animal which loses the blood, and yet not be sufficient
to produce fatal effects in the other.

Magendie has adopted the view, thatall poisons are absorbed, and that the
blood is in all cases a solvent of them. According to him,they are transmitted
to the brain, and destroy life by direcdy affecting this organ by contact. Mr.
Blake, who limits his definition of the word poison to those substances which
appear to destroy life by their effects on the nervous system, has come to the

f conclusion from experiments on animals, thatnot only are all poisons absorbed
into the blood,but that absorption into the circulation is in every case necessary
to their action. This theory, however, as we shall presently see, does not ex-
plain all the facts which have been observed and recorded by'toxicologists.
We cannot exclude from the class of poisons the mineral acids, and yet there
is not the least reason to believe that absorption is at all necessary to the action
of these bodies.

In the treatment of cases of poisoning, it is necessary to bear in mind, that
blood-letting tends to promote the absorption of poisons, and therefore to in-
crease the danger. The administration ofemetics which produce nausea, such
as tartarised antimony and ipecacuanha, is also considered to be injurious,



33ACTION BY SYMPATHY.

owing to absorption going on more rapidly while the individual is in this
state.

Liquid poisons when swallowed (if we except those which have a local and
corrosive action) are more rapidly absorbed than those which are solid. So-
luble poisons undergo absorption more rapidly than those which are insoluble,
and the larger the quantity of fluid in which the soluble poison is taken, the
more speedily it is carried into the circulation. Some solid substances which
are but little soluble (arsenious acid) are however very soon absorbed in suffi-
cient proportion tp produce well-marked symptoms. Others, which are not
very soluble in water, may become dissolved in the acid secretions of the
stomach, and be thus absorbed. The carbonate of lead and arsenite of copper
are instances of this kind.

Sympathy.—When a poison destroys life without apparently entering into
the blood, it is said to act through a shock or impulse transmitted from the
sentient extremities of the nerves of the part to which it is applied; and this
is the theory by which the remote influence of many poisons on vital organs
has been explained. It is what is termed an action by sympathy. This view
of the action of poisons is founded on the fact that some of these agents pro-
duce their effects with too great rapidity to allow of the supposition ofabsorp-
tion being necessary. Thus concentrated hydrocyanic acid in large doses,
strychnia, and other alkaloidal poisons, will affect an animal in a few seconds.
In exhibiting hydrocyanic acid to three young cats, the symptoms ofpoisoning
came on immediately; and death took place, as nearly as could be ascertained,
in from five to ten seconds. Sir B. Brodie and Dr. Christison have also ob-
served this instantaneous action on animals in employing alcohol and muriate
of conia. There was no perceptible interval between the contact of the poi-
son and the production of its effects. In some instances, the effect of these
'powerful agents on the nerves has been actually visible, as in the instance
already cited, of the immediate arrest of the peristaltic motion of the intestines
by the contact of ticunas. Although when applied to a wound or introduced
into the stomach, there is no apparent local change, we cannot doubt, from the
rapidity with which the effects ensue, that some impression is produced on the
nerves, and transmittedby them to remote organs. The experiments of Addi-
son and Morgan render it probable that the impression is transmitted by the
ganglionic, and not by the cerebro-spinal, system of nerves.

An attempt has been made to explain these cases by assuming that the pro-
cess of absorption is more rapidly carried on than is commonly supposed; and
it has been inferred, because hydrocyanic acid and strychnia have been found
by physiological experiments to enter the blood of the part to which they are
applied in some cases, that this entrance into the circulation is in all instances
a condition necessary to their action. With regard to the first point, Muller
states that a poison in solution, brought into contact with a wounded surface,
may be distributed through the system by*absorption in from halfa minute to
two minutes ; but Mr. Blake has inferred from his experiments that a poison
may be diffused through the body in so short a period of time as nine seconds;
and he further asserts thatan interval of always more thannine seconds elapses
between the introduction of a poison into the capillaries or veins, and the ap-
pearance of its first effects. The experiments by which this gentleman en-
deavoured to show therapidity with which the blood circulates, do not appear
to me to be satisfactory. The mode of experimenting on animals by injecting
poisonous liquids into the blood-vessels is liable to give rise to great fallacies,
as the animal is placed in an unnatural condition; and no account is taken of
the injury which is thus mechanically done by the injection of liquids into the
circulation. How little such experiments can be trusted forpractical purposes
will be obvious from the following fact:—Dr. Christison injected some muriate
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of conia into the femoral vein of a dog. There was no appreciable interval
between the moment at which the poison was injected and that in which the
animal died: certainly the interval did not exceed three, or atmost four, seconds
(On Poisons, p. 8.) Mr. Blake performed the same experiment; but he found
thatfifteen seconds elapsed before there were any symptoms, and the animal
did not die until thirty seconds had elapsed! Herepeated this experiment four
times, and in no instance did any symptoms manifest themselves in less than
fifteen seconds! This was not owing to any want of virulence in the poison;
for by no other substance that he used, had death been produced in so short a
time (Ed. Med. and Surg. Journ. 53, p. 44.) Here, then, are conflicting re-
sults, showing, as it appears to me, that there is something fatal to a correct
determination of the rapid action of poisons by these injection-experiments.
It is not likely that Dr. Christison should have been mistaken in his estimate
of the time; and, therefore, his result, together with similar results of rapid
action obtained by others in operating with other poisons, shows that while
Mr. Blake's theory, that nine seconds always elapse between the introduction
of a poison into the capillaries or veins and the appearance of its first effects,
may be in accordance with his own experiments, it is inconsistent with the re-
sults obtained by others whose observations were made irrespectively of any
theory on the subject. Admitting that the absorption of poisons takes place
so rapidly as he alleges, it is of course a pure question of fact as to the time at
which their effects begin to manifest themselves. In experimenting upon cats
with prussic acid, I have seen the effects produced so rapidly, that there was
no sensible interval between the application of the poison to the tongue and
their production; and death took place in a period of time actually shorter than
that which is here stated to be necessary for the appearance of the first symp-
toms of poisoning. In Freeman's case (see post, poisoning by hydrocyanic
acid,) it was stated by the medical witnesses, that a dog died in three seconds
from the effects of a large dose of hydrocyanic acid. Unless, then, it be
rendered probable that a poison may be circulated through the whole of the
body in a much shorter period of time than thatstated by Mr. Blake, we must
admit that these agents do occasionally produce their effects by what is termed
sympathy, or by a shock transmitted through the nervous system.

Some poisons appear to act only by absorption, and others independently
of that process. Thus, to take two animal poisons, that of therattle-snake
produces symptoms instantly, or within a few seconds;—certainly within a
period of time so short as not easily to allow of the hypothesis of the poison
being diffused by absorption. On the other hand, the poison of hydrophobia
by its long incubation appears to act by absorption; for we can hardly
imagine, if it acted sympathetically on the nerves by contact, that its operation
should be often suspended for so many months. It seems to me that if we
are to take therapid effect of a poison as favourable to the supposition of its
action by sympathy, we must take*its very slow operation as favourable to the
hypothesis that absorption is a state necessary to its action on the system.
This would explain why symptoms have not appeared where the bitten part
has been early excised. (See Hydrophobia, post.) §

[The poison of the rattle-snake is by no means so rapid in its effects as
stated by Mr. Taylor, and in most cases there is every evidence of its absorp-
tion, as the swelling and pain gradually extend from the wounded part towards
the great animal centre, and may be retarded by the application of a ligature
between this part and the heart.—G.]

It appears probable that even with the same poison, absorption may be
sometimes necessary to its action, and at other times not. Alcohol presents
this anomaly. A man has been known to fall senseless instantaneously from
a powerful dose of alcohol; in other instances, some minutes have elapsed
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before the symptoms of poisoning have manifested themselves. Dr. Percy
has observed this difference in the effects on animals poisoned by this liquid,
but, in the greater number ofcases, an interval of a few minutes passed before
a total loss ofsensibility supervened. Hence he infers, thatabsorption is gene-
rally necessary for the action of alcohol. He has not found that the evacuation
of the contents of the stomach by thestomach-pump removed thesymptoms—a
fact in favour ofits acting by absorption. The same has been observed with
respect to arsenic; the symptoms have not abated, and persons have died after
the poison had been completely removed from the stomach, partly by vomit-
ing, and pardy by mechanical means. It is also worthy of remark, that
arsenic, when in a state of solution, is very rapidly absorbed. The effects
produced by absorbed arsenic are, in some respects, different from those ex-
cited by its local contact; and thus we may trace sometimes the exact period
of its entrance into the circulation. Faintness, syncope, and general depres-
sion, with an indescribable uneasiness, are among the first symptoms caused
by absorbed arsenic; and, in a series of cases which I had to examine, these
symptoms showed themselves in from five to ten minutes after the poison had
been taken in the state ofsolution (see Arsenic, post.) Orfilafound thatwhen
arsenic in solution was injected into the stomachs ofdogs, it might be detected
in the blood in less than two hours ; and in the urine in from six to eight hours
(Toxicol. 1, 307, 718; also Galtier, Toxicologie, 1, 318.) It has been sup-
posed that the circumstance of a solid poison being more energetic and speedy
in its action, when in a state of solution, was in favour of the view thatit acted
always by absorption. This, however, is erroneous: it proves nothing either
way; for it is obvious that in this finely divided state it is not only better fitted
for absorption, but it is, at the same time, better adapted to act on the sentient
extremities of the nerves. '

Thus, then, I think we may draw these conclusions:—1. That the greater
number of poisons are absorbed, and that their remote influence is conveyed
through the medium of the blood. 2. That it may also, in certain cases, be
conveyed by contact with the sentient extremities ofnerves through the nervous
system. 3. That some poisons may act in both ways at different times.

Cause of death.—When a poison operates rapidly without entering the
blood, death is ascribed to the shock impressed on the general nervous system,
from the contact of the poison with the nerves of the living tissues. The
nature of the fatal impression thus produced can no more be determined than
the nature of thought or sensation. There is no greater difficulty in conceiving
that such an impression may be excited by a poison, than that a slight me-
chanical injury in a remote part of the body may cause an attack of tetanus
(Addison and Morgan on Poisonous Agents, p. 64.) The fact that the greater
number of poisons enter the blood and act through this fluid, does not bring us
any nearer to an explanation of the direct cause of death. One hypothesis as-
sumes that the organ remotely affected is poisoned by the blood which con-
tainsthe substance dissolved. This doctrinehas beenlately revivedby Liebig in
a new form. He considers that the alkaloidal poison—morphia, for example,
may be chemically converted into brain by the subtractionof some elements and
the addition ofothers; the qualityof the cerebral matter becoming therebyaltered,
and rendered unfit to support vital energy. (Anl. Chem. 183.) It may be
sufficient to say there do not appear to be any grounds for admitting such an
extraordinary hypothesis; and that the poison occasionally operates with too
great rapidity to allow of the supposition of such a physical change of structure
taking place. Anglada supposes that a poison when absorbed, mayact directly
on the blood by destroying its vitality. Addison and Morgan believe that the
poison, when in the blood, acts upon the sentient extremities of the nerves of
the lining membrane of the vessels, and that thereby a fatal impression is pro-
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duced sympathetically on the general nervous system. This theory is sup-
ported by those experiments in which death has been caused by the injection
ofpoison into the blood either instantaneously or within a few seconds. Dr.
Christison's experiment with muriate of conia appears to admit of explanation
only upon this view; for the circulation-theory will not explain the fatal»
result.

Those who advocate the doctrine of universal absorption in opposition to
that of sympathy, suppose that they thereby easily account for the cause of
death; but nothing can be more unfounded. Admitting that every poison
entered into the blood, and could be chemically detected in this fluid, it would
yet remain to be explained how it operated when there, to destroy life. At
present there is no satisfactory theory to account for the fatal effect. All we
know from observation is, that whether the poison be in the midst of the blood
in an external wound, or circulating through an artery or vein in the interior
of the body, it destroys life. It may be expected that in the progress of
microscopical research, the precise effectproduced by poisons on the blood will
hereafter become a subject of demonstration; but, at present, the modus ope-
randi is a perfect mystery. We trace the poison to the circulation, and we
observe that death is the result; but neither the chemist nor the microscopist
can throw the least light upon the changes produced by thepoison in theblood
or in the organs necessary to life. Some observers have stated that in arsenical
poisoning, the blood is very liquid, as in cases of asphyxia, and that it does
not so readily coagulate as in health : but M. Flandin has compared the analy-
sis of healthy blood with thatof blood taken from a person poisoned by arsenic,
and could perceive no difference in its constitution. (Des Poisons, 1, 560.)

The action of poisons is liable to be modified by habit, idiosyncrasy, and
a diseased condition of the body. The influence of disease in increasing or
diminishing their action, will be a subject for consideration hereafter.

Habit, it is well known, diminishes the effect of certain poisons:—thus it
is that opium, when frequently taken by a person, loses its effect after a time,
and requires to be administered in a much larger dose. Indeed, confirmed
opium-eaters have been enabled to take at once, a quantity of the drug which
would have infallibly killed them, had they commenced with it in the first
instance. Even infants and young children, who are well known to be espe-
cially susceptible of the effects ofopium, and are liable to be poisoned by very
small doses, may, by the influence of habit, be brought to take the drug in very
large quantities. This is well illustrated by a statement made by Mr. Grainger,
in the. Report of the Children's Employment Commission. It appears that the
system of drugging children with opium in the Factory districts, commences
as soon after birth as possible; and the dose is gradually increased until the
child takes from fifteen to twenty drops of laudanum at once ! This has the
effect of throwing it into a lethargic stupor. Healthy children of the same age
would be killed by a dose of five drops. Dr. Christison has remarked that
this influence of habit is chiefly confined to poisons derived from the organic
kingdom; and I quite agree with him, in thinking that the stories related of
arsenic-eaters, and corrosive sublimate-eaters, are not to be credited. There
is no proof that any human being has ever accustomed himself, by habit, to
take these substances in doses that would prove poisonous to the generality of
adults. I have only met with one fact which appears adverse to this opinion.
M. Flandin states that'he gave to animals doses of arsenious acid in powder,
commencing with l-65th of a grain mixed with their food; and that in nine
months, by progressive increase, they bore a dose ofupwards of fifteen grains
of arsenious acid in powder in twenty-four hours, without their appetite or
health becoming affected! (Traite des Poisons, i. 737.) This is contrary to
all experience in the medicinal use of arsenic in the human subject; for, as it
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will be seen hereafter (see Arsenic,) a very slight increase of a medicinal dose
has often been attended with such alarming symptoms, as to render a discon-
tinuance of the medicine absolutely necessary to the safety of the person.
The only form in which I have known the question of habit to be raised in
medical jurisprudence is this: whether, while the more prominent effects of
the poison are thereby diminished, the insidious or latent effects on the con-
stitution are at the same time counteracted. The answer is of some import-
ance in relation to the subject of life-insurance:—for the concealment of the
practice of opium-eating by an insured party has already given rise to an action,
in which medical evidence on this subject was rendered necessary. As a
general principle, we must admit that habit cannot altogether counteract these
insidious effects of poisons; but that the practice of taking them is liable to
give rise to disease or impair the constitution.

Idiosyncrasy differs from habit:—itdoes not, like this last, diminish the effect
of a poison ; for it is not commonly found that any particular state of body is
a safeguard against the effects of these powerful agents. Some constitutions
are observed to be much more affected than others by certain poisons:—thus
opium, arsenic, and mercury, are substances of this description, and this dif-
ference in their effects is ascribed to idiosyncrasy. Dr. Christison mentions
aremarkable instance, in which a gentlemanunaccustomed to the use of opium,
took nearly an ounce of good laudanum without any effect. (On Poisoning,
33.) This form of idiosyncrasy is very rare. Certain substances generally
reputed harmless, and, indeed, used as articles of food, are observed to affect
some persons like poisons. This is the case with pork, certainkinds of shell-
fish, and mushrooms. There may be nothing poisonous in the fooditself; but
it acts as a poison in particular constitutions :—whether from its being in these
cases a poison per se, or rendered so during the process of digestion, it is dif-
ficult to say. The subject of idiosyncrasy is ofgreat importance in a medico-
legal view, when symptoms resembling those of poisoning follow a meal con-
sisting of a particular kind of food. In such a case, without a knowledge of
this peculiar condition, we might hastily attribute to poison effects which were
really due to another cause. It wouldappear that in some instances idiosyn-
crasy may be acquired—', e. a person who, at one period of his life had been
in the habitof partaking of a particular kind offood, may find at anotherperiod
that it will disagree with him. When pork has been disused as an article of
dietfor many years, itcannot always be resumed by individuals with impunity.
When the powers of life become enfeebled by age, the susceptibility of the
system to poisons becomes increased; thus aged persons maybe killed by
comparatively small doses of arsenic and opium. Cases of acquired idiosyn-
crasy are veryrare; it appears to be, if we may so apply the term, a congenital
condition.

CHAPTER III.
classification of poisons—special characters of irritants, narcotics,

and narcotico-irritants difference between corrosive and irritant
poisons. varieties of poisons arranged in classes.

Poisons were formerly arranged in three classes, according to the kingdom
from which they were obtained ; and thus we had mineral, animal, and vegeta-
ble poisons. The inutility of such a classification must be apparent when it
is considered, that we do not, by adopting it, acquire any knowledge of the

4
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properties of a poison or of its action on the economy. If applied at all, it
should be only in a form subordinate to a physiological classification, so as to
allow of the arrangement of poisons in analogous groups. One of the most
recent writers on Toxicology, M. Flandin, has endeavoured to revive the old
division ofpoisons into mineral, vegetable, and animal. (Traite des Poisons,
i. 225, ed. 1846.) There appears to be no good reason for the reintroduction
of this classification, while there are many objections to it. In stating that
opium is a narcotic, or that cantharides is an irritant poison, we convey some
idea of the mode of action of these substances ; but it is not so when we apply
to them only the terms vegetable and animal. We are then left in entire un-
certainty as to their mode of operation. All classifications are necessarily
more or less arbitrary; but in making our selection, we are bound to prefer
that which, while it arranges poisons in a certain order, carries us beyond the
mere knowledge of the kingdoms from which they are derived.

Poisons may be divided into three classes, according to their mode of action
on the system; namely, Irritants, Narcotics, and Narcotico-Irritants.
This classification is a modification of that originally proposed by Orfila; and
is almost universally adopted by toxicologists.

The Irritants are possessed of these common characters. When taken
in ordinary doses, they occasion speedily violentvomitingand purging. These
symptoms are either accompanied or followed by intense pain in the abdomen.
The peculiar effects of the poison are manifested chiefly on the stomach and
intestines, which, as their name implies, they irritate and inflame. Many sub-
stances belonging to this class of poisons possess corrosive properties, such as
the strong mineral acids, caustic alkalies, bromine, corrosive sublimate, and
others. These, in the act of swallowing, are commonly accompanied by an
acrid or burning taste, extending from the mouth down the oesophagus to the
stomach. Some irritants do not possess any corrosive action,—of which we
have examples in arsenic, the poisonous salts of barytes, carbonate of lead,
cantharides, &c, and these are often called pure irritants. They exert no
chemical action on the tissues with which they come in contact; they simply
irritate'and inflame them.

There is this difference between Corrosive and Irritant poisons. Under
the action of corrosive poisons, the symptoms are commonly manifested im-
mediately, because mere contact produces disorganization of a part, usually
indicated by some well-marked symptoms. In the actionof thepurely irritant
poisons, the symptoms are generally more slowly manifested, rarely showing
themselves until at least half an hour has elapsed from the time of swallowing
the substance. Of course, there are exceptions to this remark ; for sometimes
irritants act speedily, though seldom with the rapidity of corrosive poisons.
It is important, in a practical view, to distinguish whether in an unknown case,
thepoison which a person, requiring immediate treatment, mayhaveswallowed,
be irritant or corrosive. This may be commonly determined by the answer
to the question, as to the time at which the symptoms appeared after the sus-
pected poison was taken. In this waywe may often easily distinguish between
a case of poisoning from arsenic and one from corrosive sublimate. There is
also another point which may be noticed. As the corrosion is due to a decided
chemical action, so an examination of the mouth and fauces may enable us to
determine the nature of the poison swallowed.

It has been already stated that there are many irritant poisons which have
no corrosive properties, and therefore never act as corrosives ; but it must be
remembered that every corrosive may act as an irritant. Thus the action of
corrosive sublimate is that of an irritantpoison, as while it destroys some parts
of the coats of the stomach and intestines, it irritates and inflames others. So
again most corrosive poisons may lose their corrosive properties by dilution
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with water, and then they act simply as irritants. This is the case with the
mineral acids, and bromine. In some instances, it is not easy to say whether
an irritant poison possesses corrosive properties or not. Thus oxalic acid
acts immediately, and blanches and softens the mucous membrane of the mouth
and fauces, but I have never met with any decided marks of what could be
called chemical corrosion produced by it in the stomach or viscera.

Irritantpoisons, for the most part, belong to the mineral kingdom ; and they
may be divided into the non-metallicand metallic irritants. There are a few
derived from the animal and vegetable kingdom; but these are not very often
employed criminally. Some of the gases likewise belong to the class of irri-
tant poisons.

Narcotic poisons have their operation confined to the brain and spinal
marrow. Either immediately or some timeafter the poison hasbeen swallowed,
the patient suffers from cephalalgia, vertigo, paralysis, coma, and irt some in-
stances tetanus. They have no acrid burning taste like the corrosive irritants ;
and they very rarely give rise to vomiting or diarrhoea. When these symp-
toms follow the ingestion of the poison into the stomach, the effect may be
ascribed either to the quantity in which the poison has been taken, and the
mechanical distention of the stomach thereby produced, or to the poison being
combined with some irritating substance, such as alcohol. The pure narco-
tics are not found to irritate or inflame the viscera.

Notwithstanding the well-definedboundary thus apparendy existing between
these two classes of poisons, it must not be supposed that each class of bodies
will always act in the manner indicated. Some irritants have been observed
to affect thebrain or the spinal marrow remotely. This is the case with oxalic
acidand arsenic. Both of thesecommon poisons have in some instances given
rise to symptoms closely resembling those ofnarcoticpoisoning; namely coma,
paralysis, and tetanic convulsions. I have met with one case of poisoning by
arsenic in which there was paralysis of the extremities with an entire absence
of purging during the eight days which the deceased survived. Thus, then,
we must not allow ourselves to be deceived by the idea that the symptoms are
always clearly indicative of the kind of poison taken. The narcotic poisons
are few in number, and belong to the vegetable kingdom. Some of the poi-
sonous gases possess a narcotic action.

Narcotico-Irritants.—Poisons belonging to this class have, as thename im-
plies, a compound action. They are chiefly derived from the vegetable king-
dom. At variable periods after being swallowed, they give rise to vomiting
and diarrhoealike irritants; and sooner or later produce stupor, coma, paralysis
and convulsions, owing to their effect on the brain and spinal marrow. They
possess the property, like irritants, of irritating and inflaming the alimentary
canal. As familiar examples we may point to nux'vomica, monkshood, and
poisonous mushrooms. This class ofpoisons is very numerous, embracing a
large variety of well-known vegetable substances; but they rarely form a
subject of difficulty to a medical practitioner. The fact of the symptoms
occurring after a meal at which some suspicious vegetables may have been
eaten, coupled with the nature of the symptoms themselves, will commonly
indicate the class to which the poison belongs. Some narcotico-irritants have
a hot acrid taste, such as the aconite or monkshood.

I here subjoin tables of the more important poisons, with the properties of
which it is necessary for a medical jurist to be acquainted. Poisons are
divided into three classes—

IRRITANTS NARCOTICS NARCOTICO-IRRITANTS.
IRRITANT poisons may be divided into

MINERAL VEGETABLE ANIMAL
and MINERAL IRRITANT POISONS may be subdivided into Non-
metallic and Metallic.
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Class J.
IRRITANT POISONS.

1. Non-metallic Irritants.
Acids.—Sulphuric acid. Aromatic sulphuric acid. Sulphate of indigo.

Nitric acid. Muriatic acid. Phosphoric acid. Nitro-muriatic acid.
Nitro-sulphuric acid. Oxalic acid. Tartaric acid. Citric acid. Acetic
acid. Vinegar.

Alkalies. —Potash and its carbonates. Soda and its carbonates. Ammonia
and its carbonates. Baryta. Strontia. Lime.

Alkaline Salts .—Binoxalateofpotash. Bitartrate of potash. Bromide ofpo-
tassium. Iodide ofpotassium. Sulphurets ofpotassium and sodium. Per-
sulphuretof calcium. Alkaline hypochlorites (chlorides of potash, soda, and
lime.) Muriate of ammonia. Nitrate of potash. Sulphate of potash.
Sulphate of alumina and potash (alum.) Chloride of sodium (common salt.)

Metalloidal JPoisons.r—Phosphorus. Chlorine. Bromine. Iodine. Sulphur.
2. Metallic Irritants.

Arsenic. Arsenious acid. Arsenite ofpotash (Fowler's solution.) Metallic
arsenic. Fly powder. Fly water. Arsenic acid. Arseniates. Sulphurets
of arsenic (orpiment, realgar.) Iodideand bromide of arsenic. Arsenuretted
hydrogen gas. Mercury. Corrosive sublimate. Calomel. Ammonio-
chloride of mercury (white precipitate.) Black oxide of mercury. Mercu-
rial ointment. Mercury withchalk (grey powder.) Red oxide of mercury.
Red precipitate. Iodide of mercury. Cinnabar. Vermilion. Bicyanide
of mercury. Turbith mineral. Nitrates ofmercury. Acetate of mercury.
Lead. Acetate (sugar oflead.) Goulard's extract. Nitrate of lead. Chlo-
ride of lead. Oxychloride (Turner's yellow.) Carbonate of lead (white
lead.) Sulphate. Chromate, Iodide. Oxides. Copper. Alloys of
copper. Sulphate (blue vitriol.) Subacetate (verdigris.) Oxychloride.
Phosphate. Sulphuret. Ammonio-sulphate. Nitrate. Carbonate. Oxides.
Verditer. Antimony. Tartarised antimony. Chloride. Sulphurets.
Oxides. Zinc. Sulphate (white vitriol.) Acetate. Carbonate (calamine.)
Tin, Chlorides. Dyer's spirit. Silver. Nitrate (lunar caustic.) Gold.
Terchloride. Iron. Sulphate (copperas or green vitriol). Muriate.
Bismuth, Subnitrate. Chrome. Bichromate of potash.

3, Vegetable Irritants.
Aloes. Anemone, Arum. Bryony. Castor-oil seeds. Cayenne pepper.

Celandine. Colocynth. Creasote. Croton seedsand oil. Daffodil. Ela-
terium. Elder. Euphorbium. Gamboge. Hyssop. Jatropha (Curcas.)
Jalap, Manchineel. Mezereon. Mustard. Ranunculus. Savin. Scam-
mony. Stavesacre. Caltha palustris. Clematis vitalba. Cochlearia armo-
racia. Cyclamen Europaeum. Fritillaria imperialis. Lobelia syphilitica.
Plumbago Europaea. Rhus toxicodendron. Rhusradicans. Rhododendron
chrysanthum. Sedum acre. Oil of tar. Oil of turpentine. Pyroxylic
spirit. Dippel's oil. Fusel oil. Decayed vegetable matter. Decayed
carrots. Potatoes. Mould. Mouldy bread. Flour. Ergot of rye.

4. Animal Irritants and Animal Poisons.

Cantharides. Poisonous food. Fish poison. The Muscle. Whelk. Oyster.
Periwinkle. Lobster. Crab. Pickled salmon. Herring. Halibut. Mac-



41EVIDENCE OF POISONING IN THE LIVING SUBJECT.

kerel. Tunny. Cheese. Sausages. Train oil. Flesh ofanimals poisoned
from disease or decay. Bacon. Diseased and putrified animal matter. Farci-
noma (Glanders.) Poison of the dead body. Poison of rabies (Hydropho-
bia.) Poison of venomous serpents. The viper. Rattle-snake. Cobra di
Capello. Venomous insects. Scorpion. Scolopendra. Spider. Tarantula.
Argos Persicus. Bee. Wasp. Hornet. 'i^.

Class. II.

NARCOTIC POISONS.
Opium. Morphia and its salts. Hydrocyanic acid. Bitter almond. Cherry

laurel. Jatropha manihot. Cyanide ofpotassium. Hyoscyamus. Lactuca.
Solanum. Camphor. Alcohol. Ether.

Class III.

NARCOTICO-IRRITANT POISONS
Carbazotic acid. Cevadilla. Cocculus Indicus. Coriaria myrtifolia. Darnel

grass. Foxglove. Hellebore. Hemlock. Ipecacuanha. Laburnum. Lo-
belia inflata. Meadow-saffron. Monkshood. Mushrooms. Nightshade.
Nux vomica (Strychnia.) Rue. Squill. Thornapple. Ticunas. Tobacco.
Upas. Woorara. Yew.

POISONOUS GASES.

Ammonia. Carbonic acid. Carbonic oxide. Carburettedhydrogen (coal-gas?)
Chlorine. Cyanogen. Hydrogen. Muriatic acid. Nitrogen. Protoxide of
nitrogen. Deutoxide ofnitrogen. Sulphuretted hydrogen. Sulphurousacid.

CHAPTER IV.

Evidence op poisoning in the living subject—-symptoms occur suooenly—-causes
op retardation op symptoms—action op poisons aggravated by disease-
symptoms connected with food or medicine—sudden death from natural
causes mistakkn for poisoning—several persons attacked simultaneously—

evidence from the detection of poison in food.

We shall next proceed to consider the evidence ofpoisoning in the living sub-
ject. To the practitioner thediagnosis ofa case of poisoning is of verygreat im-
portance, as by mistaking the symptoms produced by a poison for those arising
from natural disease, he may omit to employ those remedial measures which
have been found efficacious in counteracting its effects,and thus lead to the cer-
tain death of the patient. To a medical jurist a correct knowledge of the symp-
toms furnishes the chief evidence of poisoning, in those cases in which persons
are charged with the criminal administration of poison with intent to murder,
but from the effects of which the patient ultimatelyrecovers. The symptoms
produced during life, constitute also an important part of evidence, in those in-
stances in which the poison proves fatal. At present, however, we will suppose
the case to have been, that poison has been taken and the patient survives.

4*
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Most toxicological writers have laid down certain characters whereby it is said
symptoms of poisoning may be distinguished from those of disease.

1. IN POISONING, THE SYMPTOMS APPEAR SUDDENLY, WHILE THE INDIVIDUAL IS IN
health.—It is the common character of most poisons, when taken in the large
dose in which they are usually administered with criminal intent, to produce
serious symptoms either immediately or within a very short period after they
have been swallowed. Their operation, under such circumstaces, cannot be
suspended, and then manifest itselfafter an indefinite interval; although this was
formerly a matter of universal belief, and gave rise to many absurd accounts of
what was termed slow poisoning. In modern times, the negroes of Martinique
have been said to possess this art, but the late interesting researches of Dr. Rufz
show that this is an erroneous statement. (Annales d'Hygiene, 1844, i. 392;
also ii. 170.) It is very true, that these powerful agents, given at intervals in
small doses, do not cause those striking symptoms upon which a practitioner
commonly relies as evidence of poisoning. They may then produce disorder,
but of so slight a nature, as scarcely to excite suspicion. In fact, under these
circumstances, the symptoms often so closely resemble those of disease, that an
inexperienced practitioner may be easily mistakenrespecting their origin, especi-
ally where no circumstances exist to create the least suspicion of criminality on
the part of relatives and others around the patient. Arsenic given in small doses,
at long intervals, has thus occasioned symptoms resembling those which depend
on disease of the stomach. After several attacks and recoveries suspicion may
be completely disarmed. In November 1846, a case of this kind was referred
to me for investigation, in which it was alleged that a farmer in one of the mid-
land counties had been poisoned two years before by his housekeeper, who was
a respectable person, and most attentive to him as a nurse during his illness.
He had been attacked with vomiting and other signs of gastric disorder, about
tfiree months before his death, but recovered under medical treatment. About
eight days before death the symptoms recurred with greater violence than ever,
and he sank under them. They were referred to ulceration of the stomach, so
closely did they resemble those ofdisease. As there was no suspicion ofpoison,
the body was not examined; and nothing would have been known respecting
thereal cause ofdeath, but for a statement made two years afterwards, by the
housekeeper, that she had on two occasions administered to her master small
doses of arsenic, and the last, probably from its being larger than the first, had
occasioned death. Again, there are what are called accumulative poisons,—
substances which, in small divided doses, given at long interval, produce scarcely
any perceptible effect on the system; but which appear to accumulate in the
body, and at some unexpected time theirpower is manifested with sudden and
violent energy. To theseforms ofpoisoning, which it is extremely rare to meet
with on criminal charges, the characters about to be described are not appli-
cable.

When poison is criminally administered, it is almost always in such doses
as to oause the symptoms to appear suddenly, and to run their course with
great rapidity. The symptoms of poisoning by prussic acid, oxalic acid, or
strychnia, appear immediately, or within a very few minutes after the poison
has been swallowed. In one case, however, where the dose of prussic acid
was small, and insufficient to produce death, the poison was supposed by the
patient not to havebegun to act untilafter the lapse offifteen minutes. (Ed. Med.
and Surg. Journ. lix. 72.) The symptoms caused by arsenic andother irritants,
and, indeed, by all poisons generally, are commonly manifested in from half
an hour to an hour. It is rare that the appearance of the symptoms is pro-
tractedfor two hours, except under certain peculiar states of the system. It is
said, that some narcotico-irritant poisons, such as the poisonous mushrooms,
may remain in the stomach twelve or twenty-four hours without givingrise to
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symptoms; and this is also affirmed to be the case with some animal irritants,
such as decayed meat; but withregard to the first point, it has been shown by
Dr. Peddie, that mushrooms may produce symptoms in half an hour; and a
case has fallen under my own observation, where the symptoms from noxious
food come on within as short a timeafter the meal, as is commonly observed
in irritant poisoning by mineral substances. In cases ofpoisoning by phos-
phorus, the symptoms do not commonly begin until after the lapse of many
hours.

Influence ofsleep.—The symptoms produced by some of the most common
poisons, are apt to be retarded under certain conditions of the system. When
an irritant poison is taken on a full stomach, the symptoms do not commonly
appear so speedily as when the stomach is empty. So again, it is stated by
Dr. Christison, from cases which have fallen under his notice, that sleep
retards the actionof arsenic, and thesame may hold with other irritants. Thus,
if the patient should happen to fall asleep soon after swallowing the poison, it
may not produce the usual symptoms untilfour or five hours afterwards, or the
occurrence of these may be even longer protracted. This is supposed to be
owing to the generalstate of insensibility of the body, and the depressed con-
dition of the nervous system during sleep.

Influence ofintoxication.—This state has been considered to retard the ope-
ration of opium. Observations of this kind must, of course,be accidental; and
there is scarcely a sufficient number of cases reported of narcotic poisoning
under these circumstances, to justify a decided opinion on the point. It was
observed of a person who had swallowed a strong dose of opium, while par-
tially intoxicated, that the symptoms were some hours before they were mani-
fested. Perhaps, strictly speaking, the symptoms in these cases are masked.

Influence ofdisease.—A diseased state of the body mayrender a person com-
paratively unsusceptible of the action of some poisons, while in otherinstances
it may increase their action, and render them fatal in small doses. In dysen-
tery and tetanus, a person will take, without being materially affected, a quan-
tity of opium sufficient to kill an adult in average health. Mania, cholera,
hysteria, and delirium tremens, are also diseases in which large doses of
opium may be borne with comparative impunity. In a case of hemiplegia, a
woman, aet. 29, took for six days, three grains of strychnia daily without in-
jurious consequences—the dose having been gradually raised (Gaz. Med. Mai
1845;) while one grain of strychnia is commonly regarded as a fatal dose to a
healthy person. In a case of tetanus, Dupuytren gave as much as two ounces
of opium at a dose (60 grammes,) without serious consequences. (Flandin,
Traite des Poisons, i. 231.) It has also been remarked, thatpersons affected
with tetanus are not easily salivated by mercury. (Colles's Lectures, i. 77.)
The effect ofcertain diseases of the nervous system as well as of habit, either
in retarding the appearance of symptoms, or in blunting the operation of a
poison, it is not difficult to appreciate; and they are cases which can present
no practical difficulty to a medical jurist. On the other hand, in certain dis-
eased states of the system, there is an increased susceptibility to the action of
poison. Thus, in those persons Avho have a tendency to apoplexy, a small
dose of opium may act more quickly and prove fatal. In a person labouring
under inflammation of the stomach or bowels, there would be an increased
susceptibility to the action of arsenic or other irritants. One of the most re-
markable instances of the influence of disease in increasing the operation of
poison, is perhaps seen in cases of diseased kidney (granular degeneration,)
in which very small doses of mercury have been observed to produce severe
salivation, leading to exhaustion and death. A knowledge of this fact is of
importance inreference to charges of malapraxis, when death has arisen from
ordinary doses of calomel administered to persons labouring under this disease.
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A medico-legal case in which this question arose, will be found fully reported
in Guy's Hospital Reports, Vol. iv. Oct. 1846,p. 443. As a general principle
it may be affirmed, that whenever the body is much debilitated by disease,
poisons acquire greater virulence of action. A most absurd degree of import-
ance appears tO have been attached to this modifying condition, in TaweWs
case (Bucks Lent Assizes, 1845.) It was, as I am informed, alleged that epi-
lepsy would increase the effects of prussic acid, so as to render this poison
more rapidly fatal in a smaller dose. In the accident which occurred to the
seven Parisian epileptics, on which so much stress was laid in the defence,
one patient died in about twenty minutes, and another lived three-quarters of
an hour although all took the same dose, which it was afterwards contended
was unusually large. These facts connected with the influence of disease are
obviously of some importance inrelation to those cases where the party who
has taken the poison is already in a diseased or exhausted state. Thus, then,
there are but few exceptions to the rule laid down, that the symptoms of
poisoning are liable to appear suddenly; and that in most cases they are com-
monly manifested within an hour.

Symptoms appear during a state of health.—Symptomsof poisoning often
manifest themselves in a person while in a state of perfect health, without any
apparent cause. This rule, of course, is open to numerous exceptions, because
the person on whose life the attempt is made, may be actually labouring under
disease; and under these circumstances, the symptoms ofpoisoning are so obscure
as often to disarm all suspicion. In the case of Mrs. Smith, who was poisoned
by orpiment in 1835, it was the fact of the deceased having laboured under
general illness for some time before death, that prevented any suspicion from
being fixed on the prisoner Burdock, who attended her as a nurse. When poi-
son is exhibited in medicine, a practitioner is very liable to be deceived, espe-
cially if the disease under which the party is labouring be of an acute nature,
and attended by symptoms of disorder in the alimentary canal. Several cases
of poisoning have occurred within the last few years, where arsenic was crimi-
nally substituted for medicine, and given to the parties while labouring under a
disorder of the bowels. Thus, then, it may be said with respect to this charac-
ter of poisoning, that when in a previously healthy person, violent vomiting and
purging occur suddenly, and without any assignable cause, such as disease or
indiscretion in diet, to account for them, there is strong reason to suspect that
irritant poison has been taken. When the party is already labouring under dis-
ease, we must be especially watchful on the occurrence of any sudden change
in the character or violence of the symptoms, unless such change can be easily
accounted for on common or well-known medical principles. In most cases of
criminal poisoning, we meet with alarming symptoms without any obvious or
sufficient natural cause to explain them. The practitioner is of course aware
that there are certain diseases which are liable to occur suddenly in healthy peo-
ple, the exact cause of which may not at first sight be apparent; therefore this
criterion is only one out of many on which a medical opinion should be founded.
Some have said that the symptoms of poisoning are characterized by a regu-
larity of increase, or by becoming more and more aggravated as the case
advances; but this is a weak criterion. In the operation of most of the active
irritants, there are often remissions, and occasionally intermissions of pain, so as
to give rise to a false hope of recovery. It must not therefore be inferred that
a recurrence of the symptoms of irritation is necessarily indicative of the admin-
istration of a fresh dose of poison. The character of the symptoms is in other
cases suddenly changed ; vomiting may cease, and may be succeeded by coma.
While, then, on the one hand, such a case might, by our trusting too much to
this criterion, be regarded as one rather of disease than ofpoisoning; there are,
on the other hand, certain diseases which are very rapid and violent in their
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progress, and the symptoms of these might, for the same reason, be mistaken for
those ofpoisoning.

2. IN POISONING, THE SYMPTOMS APPEAR SOON AFTER A MEAL, OR SOON AFTER SOME
kind of food or medicinehas been taken.—This is by far the most important
character of poisoning in the living body. It has been already observed, that
most poisons begin to operate within about an hour after they have been swal-
lowed; and although there are some few exceptions to this remark, yet they
occur under circumstances easily to be appreciated by a practitioner. Thus,
then, it follows, that, supposing the symptoms under which a person is labour-
ing, to depend on poison, the substance has most probably beenswallowed either
in food or medicine, from half an hour to an hour previously. It must be ob-
served, however, that cases of poisoning may occur without the poison being
introduced by the mouth. Oil of vitriol has been thrown up the rectum in tl*e
form of enema, and caused death: the external application of arsenic, corrosive
sublimate, and cantharides has destroyed life. In one case arsenic was intro-
duced into the vagina ofa female, and she died in five days under all the symp-
toms of arsenical poisoning. (Schneider, Ann. der Ges. Staatsarzneikunde, i.
229.) Such cases are rare, but nevertheless the certainty that they have oc-
curred where their occurrence could hardly have been anticipated, shows that
in a suspicious case, a practitioner should not deny the fact of poisoning, merely
because it is proved that the patient could not have taken the poison in the usual
way—by deglutition.

Let us suppose, however, the circumstances to have been such that these
secret means of destruction could not have been resorted to, and that the poison
is one of those most commonly selected by a murderer, such as arsenic, oxalic
acid, or corrosive sublimate; then we may expect that this character of poison-
ing will be made evident to us, and that something must have been swallowed
by the patient shortly before these alarming symptoms appeared. By observa-
tions attentively made, it may be in our power to connect the appearance of the
symptoms with a particular article of food, and thus indirectly lead to the de-
tection of the criminal. Supposing that many hours have passed since food or
medicine was taken by the patient, withoutany effect ensuing,—it becomes very
probable that the symptoms are due to some other cause, and not to poison.
The time of the occurrence of the symptoms in relation to a particular meal,
is then a fact Of especial importance in forming an opinion when poisoning is
suspected, as the following cases will show.

The Crown Prince of Sweden was considered by many to have been killed
by poison. The prince, it appears, was reviewing some troops, when he was ob-
served tofall suddenly from his horse, and he died halfan hourafterwards. His
physician, Dr. Rossi, was accused of having administered poison to him, and
was obliged for his own security to quit the country. It is obvious, however,
from an examination of the particulars of the case, that had this sudden attack
been due topoison, it could only have been from one of the most active narcotics,
given to him but a short time before he fell from his horse. But it was ascer-
tained that the prince had taken neither solid nor liquid of any kind for at least

four hours previously to his death. The allegation of poisoning was thus dis-
proved, for no poison operating with symptoms like those under which the prince
had died could have had its effects suspended for four hours. The cause of
death was apoplexy.

The following case, mentioned by Dr. Christison, is also ofsome interest. A
middle-aged man retired to bed one afternoon about two o'clock, much fatigued.
In about a quarter of an hour, he was found by one of his workmen, gasping,
rolling his eyes, and quite insensible; he died a few minutes afterwards. As
he had lived unhappily with his wife, it was suspected that she had poisoned
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him; and the body was therefore examined. The only morbid appearance met
with was a considerable tuberculation of the septum and parietes of the ventri-
cles of the heart. This was probably the cause of death: had there been any
doubt on the point, the circumstances attending the man's death would at least
have shown that it was impossible he could have died from poison. ,The de-
ceased had taken nothing since his breakfast at nine o'clock. No poison, but
one of the most active narcotics in a large dose, given but a short time before
the attack, could have caused death in a quarter of an hour. These active
poisons cannot have their effects suspended for Jive hours. It was, therefore,
clear, without resorting to a chemical analysis of the contents of the stomach,
that the deceased could not have died from poison.

In February 1845, the following case was submitted to me by my friend Mr.
J. G. French. A child between two and three years of age, in tolerable health,
was one afternoon suddenly seized with stupor, convulsions, and insensibility,
and died in twenty-three hours. After death the brain was found highly con-
gested. All suspicion of narcotic poisoning was done away with by the fact
that the child had taken nothing since itsdinner at two o'clock, and the symptoms
suddenly appeared at half-past five, i. e. three hours and a half afterwards.
(Med. Gaz. xxxvi. 32.)

The following case of sudden death under symptoms resembling those caused
by irritant poison, is also of interest. At three p. m., on the 19th of January, a
child, aged eleven, was found by a medical practitioner who was called to see
her, in a state of collapse; pulse at the wrist scarcely to be felt; extremities
cold: countenance livid. She was quite sensible, and complained of pain over
the abdomen, which was full, and evidently contained fluid. The pain was not
increased by pressure. Stimulants were administered. Three hours after the
visit she was dead. The parents gave the following history of the case. In
August last she had an erysipelatous affection of one leg, which disappeared
after the use of some aperient medicines. Soon after, she began to complain of
pain over the abdomen, with loss of appetite. The pain was never severe,
neither was her general health so much disturbed as to confine her to the house,
or to induce her friends to apply for medical advice. After five or six weeks,
her body began to enlarge; she had thirst, and became indifferent to motion,
and was soon fatigued by anybodily exertion. The abdominal pains were now
trifling, recurring only at intervals. She continued in this state till December,
when she left home. During her absence her appetite improved, but her body
continued large, and her strength declined. She returned to her friends on the
17th of January. On the 18th she ate a hearty dinner with the family, and
seemed better than usual. At five p. m., about four hours after dinner, she was
seized with violentpain over the abdomen, and vomiting. Collapse ensued and
she difed in twenty-five hours. The stomach and intestines were found healthy,
and contained only partially digested food. (Prov. Journal.Feb. 19, 1845, p.
114.)

If in either of these four cases the symptoms had supervened shortly after
food had been taken, it is easyto understand that they might have been referred
to poison. By bearing in mind these facts, regarding the period at which the
more common poisons begin to produce their effects, it may often be in our
power to determine summarily, without a chemical analysis, whether the case
be one of poisoning or not. In several instances which have been brought to
Guy's Hospital, where narcotic poison was suspected to have been the cause of
comatose symptoms and rapid death, there was no difficulty in deciding against
the suspicion of poisoning, merely from observing the circumstances under
whichthe attack tookplace. Facts of thiskind may sometimesserve toestablish the
innocence of an accused party, and at others to point out the real criminal.

A woman aged sixty-five, accused her husband, an old man of seventy, of
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having attempted to poison her. The woman was passionate, ill-tempered,
eccentric inher habits, and subject to occasional attacks of hysteria. She handed
to the authorities a vessel containing arsenic in coarse powder; and some food
which she stated had been prepared for her by the prisoner. On analysis, the
food was found to contain a large quantity of arsenic. The husband was inm
mediately committed to prison. The wife left her bed, and was apparently quite
well; and so s,he remained for eight days afterwards, no symptoms of poisoning
having manifested themselves about her. She was then seized with a fit of
mania, and was guilty of many extravagant acts. She died the following day,
i. e. nine days after she had accused her husband of having administered arsenic
to her in her food. On a post-mortem examination, it was evident she had died
from the effects of arsenic. This poison was found in large quantity in the
alimentary canal; and there were the usual morbid changes in the stomach and
intestines. The husband denied that he had administered poison to the de-
ceased. This denial, however, would have availed him but little, had it not
been for the careful medico-legal investigation of the whole case, made by the
medical witnesses. As the husband had been confined in prison eight days
before the death of his wife, he could not have committed the crime imputed to
him, unless he had administered the arsenic previous to his imprisonment. His
guilt, therefore, rested upon the medjcal question, whether a large quantity of
arsenic could be taken by a person and remain dormant in the system, without
producing any of its usual effects for the long period of eight days? The wit-
nesses very properly answered the question in the negative, and the husband
was immediately discharged. (Annales d'Hygiene, 1836, ii. 391.) While the
prisoner was with his wife, she did not suffer from the symptoms of poisoning,
nor was there any proof that he had administered poison. When, however, he
was so situated that he could not possibly have been accessory to its administra-
tion, she died from its effects. It was fortunate for the accused that he was
thrown into prison, and that the case fell into the hands of persons versed in
the subject of legal medicine.

The following singular case is related by Alison:—
Jean Aitkin, or Humphreys, was tried at the Aberdeen September Circuit,

1830, for the murder ofher husband, by pouring sulphuric acid down his throat
as he lay asleep in bed. The parties frequently quarrelled, and were both
addicted to habits of intoxication. On the night in question, some friends had
passed the evening with them drinking. They went away about twelve o'clock
at night, and soon after this, the deceased was seen asleep in bed. The only
persons in the house at this time were the prisoner and a servant-maid, and the
street door was locked so that no other person could have access. The pri-
soner left the servant's room on her stocking-soles, a thing unusual for her, and
when she returned in about twenty minutes, she told the servant that her hus-
band was roaring mad with drink. The girl, upon going to him, found him
lying upon hisback, declaring he was all roasting. The prisoner at first showed
an unwillingness to send for a medical man, but at length did so. When the
deceased left the guests at twelve, there were only two glasses on the table in
theroom; but when the neighbours came in after the alarm, there were three,
and the third was proved to have come from a room above stairs, of which the
prisoner had the key. This glass contained, it was supposed, sulphuric acid.
In the room where the deceased was lying there was a vial which had contained
sulphuric acid, but it was then nearly empty. The deceased lived two days,
but never could give any further account of the matter than that he went to
sleep quite well, and awoke Mall roasting," and had suffered the utmost agony
ever since. He evidently died from the effects of sulphuric acid, large quantities
of which were detected on his shirt, on the blanket and bedcover, and a little on
the prisoner's bedgown and handkerchief; but not a trace of thepoison could be
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discovered in the stomach or intestines of the deceased. (Alison, Criminal Law
of Scotland, p. 75.) For an able medico-legal analysis of this case by Dr.
Christison, see Medical Gazette, vol. viii. p. 77.

The defence pleaded that the deceased had voluntarily taken the poison and
committed suicide; but the only time at which he could by any possibility have
taken it, was when he was drinking with his friends; for immediately after they
left, he went to bed, and was seen asleep; and, according to his own account, he
awoke suddeniy with the pain, and other symptoms produced by this poison.
It was impossible that he could have swallowed the acid while drinking with his
friends; for the symptoms of the corrosives comes on suddenly, and cannot be
suspended; therefore the poison must have been poured down his throat while
he was sleeping, and as the house was at that time fastened up, this act could
only have been perpetrated by the prisoner or the maid-servant. The circum-
stances above mentioned clearly showed that the prisoner was the guilty party.
It will be observed that all suspicion of suicide, as well as of murder on the part
of thepersons with whom thedeceased had been drinking, was entirely removed,
by attention being paid to this well-marked character of the corrosive poisons.

When symptoms resembling those of poisoning speedily follow the ingestion
of food or medicine, there is, however, always great room for suspicion; but
caution should be observed in drawing inferences, since the most extraordinary
coincidences sometimes present themselves. In the celebrated case of Sir.Theo-
dosius Boughton, who was poisoned by his brother-in-law, Donellan, in 1781,
the fact of alarming symptoms coming on in two minutes after the deceased had
swallowed what was supposed to be a simple medical draught, became the most
important evidence against the prisoner. There is no doubt that laurel-water
had been substituted for the medicine by the prisoner. I may here remark, that
the practice ofsubstituting poisonous mixtures for medical draughts or powders,
is by no means unusual, although it might be supposed to indicate a degree of
refinement and knowledge not commonly to be found among the lower classes
of criminals. Medical practitioners are thus apt to be imposed upon, and the
following case, related by one of our present judges, will serve as a caution.
An apothecary prepared a draught, into which another person put poison,
intending thereby to destroy the life of the patient for whom the medicine was
prescribed. The patient, not liking the taste of the draught, and thinking that
there was something suspicious about it, sent it back to the apothecary, who,
knowing the ingredients of which he had composed it, and wishing to prove to
his patient that he had done nothing wrong, drank it himself, and died. In this
case, he was the unconscious agent of his own death; and although the draught
was intended for another, the party who poisoned it was held guilty of murder.
This case contains a serious warning to medical witnesses. It is not very unu-
sual on trials for poisoning, when the poison is conveyed through medicine, to
find a medical witness offering to swallow his own draughts in a court of law,
in order to furnish to the court and jurya convincing practical illustration of the
innocence of the medicine! I need hardly observe that an exhibition of this
kind is never required of a medical witness. Thecourt will receive his deposi-
tion, without compelling him to swallow his own medicine, even supposing it
not to have been secretly poisoned. If any doubtbe raised of the innocent pro-
perties of the draught, a chemical analysis of its contents will be far more satis-
factory, and attended with no kind of risk to the practitioner.

In a case which I had to examine in February 1847, a mixture of soap lini-
ment and opium had been substituted for the tincture of sesquichloride of iron,
prescribed for a female many months before. Some of the liniment had been
given to a young infant, and, as it was alleged, had led to its death. The mo-
ther was tried and acquitted upon thecharge of murder atthe EssexLentAssizes,
1847, the cause of death not being clearly traced to the action of the opiate.
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(Queen v. Gray and Bright.) The defence was, that a mistakehad been made
in dispensing the medicine; but the fact that the phial had originally contained
an iron mixture, was proved by the discovery of iron in some brown stainsupon
the label, owing to a portion of the liquid having been accidentally spilled over
it. The cork was also blackened from the gallic acid and tannin contained in it.

On the other hand, the occurrenceof symptoms resembling those produced by
poison, soon after food or medicine has been taken, may be a pure coincidence.
In such a case, poison is always suspected by the vulgar; and it will be the duty
of a medical jurist to guard against the encouragement of such a suspicion, until
he hasstrong groundsto believe it to be well founded. Nopublic retractation or
apology can ever make amends for the injury which may in this way be inflicted
on the reputation ofanother; for those who hear the accusation, maynever hear
the defence. In all such cases, a practitioner may entertain a suspicion, but he
should always avoid expressing it or giving it publicity. When death is not a
consequence, it is difficult to clear up such cases, except by the aid ofa chemical
analysis; but this, as we know, is not always applicable. If death ensue, the
real cause is usually apparent, and a suspicion of poisoning is thus often re-
moved by a post-mortem examination.

The fatal symptoms produced by perforation of the stomach, which in some
respects resemble those of arsenical poisoning, almost always attack an individual
soon after a meal. When they occursome hours after, thereis less likelihood of
confounding them with arsenic. A few years ago, Mr, Hilton, of Guy'sHospital,
and myself, had to examine a case of this description. The diagnosis was in a
great measure aided by the fact, that the violent symptoms did not appear until
about three hours after a meal. An instance occurred within my knowledge,
where an aged lady took three grains of a white powder, prescribed for her by
her medical attendant. In about ten minutes afterwards, she was seized with
coma, and died in the course of an hour.. The medicine which she took was
sulphate of quinine. In such a case it might have been most plausibly said, —morphia or some other poisonous alkaloid had been swallowed; but the circum-
stances were well known : death was due to apoplexy. In another instance, a
woman, aged 37, rose in the morning in her usual health, with the exception of
having a slight headach, and immediately after taking breakfast, was attacked
with violent vomiting, which continued for halfan hour, when she fell down and
died suddenly. Here again there was room for suspecting poison, owing to the
time of the occurrence of symptoms, but it was proved that the woman had died
ofdisease of the brain. Many more such cases might be reported; but these
will show that all inferences of poisoning under such circumstances should be
drawn with caution.

The following case reported in the Medical Gazette, is of some interest in re-
lation to the question which we are here considering:—A gentleman, suffering
from what were supposed to be rheumatic pains, applied to an eminent London
practitioner for advice. He prescribed for him draughts containing iodide of
potassium in the proportion of six to eight grains to each dose. The draughts
were prepared by the medical attendant, who administered one to the patient—
the latter being in his usual health. He had scarcely swallowed it, whenhe com-
plained of its being loo strong, and declared that he was poisoned. A person
present tasted a portion of the liquid, and said it had a very strong taste. The
medical attendant put the other draughts into his pocket, saying he would dilute
them, and left the house. In about half an hour the patient felt extremely ill.
Two other medical men were sent for, but before they could arrive, probably
an hour and a halfhad elapsed, and they found the patient dead. It is not stated
under what symptoms deceased laboured; but it is loosely said that.these created
a strong suspicion of poisoning. The medical attendant who administered the
draught was examined before the coroner, but nothing was elicited as to the

5
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cause of death. The remaining draughts were not ordered to be analysed, nor
was any post-mortem examination of the body made. One medical witness
was asked whether eight grains of iodide of potassium, or even twice that quan-
tity, would be sufficient to cause death. He replied in the negative, and the
jury returned a verdict of"Died by the visitation of God." The investigation
of this case seems tohave been so disgracefullyconducted, that it is impossible to
speculate on what could have been the cause of death,—whether poison or dis-
ease. The principal reason for suspecting poison was, that the symptoms came
on soon after the taking of the medicine; but this, as it is well known, is not in
itselfevidence of poisoning. For any thing that appears in the report, the de-
ceased may have been struck with fatal disease of the heart or brain, about the
time oftaking the medicine; and the symptoms preceding death, may havebeen
due to a mere coincidence.

It seems highly probable that the mere fact of a person eating a full meal
after longfasting will give rise to symptoms resembling those of irritant poi-
soning,—a circumstance which does not appear to have attracted the attention
of writers on toxicology. Mr. Holland, of Manchester, has communicated to
me two cases of this description. In one the symptoms were very violent, and
the patientnearly died, in fact was laid out for dead. The otherpatient suffered
from severe gastralgia for several weeks. Poisoning was at first strongly
suspected, but the suspicion was removed by the fact, that others in health had
partaken of the same food, principally potatoes mixed with gravy, without any
injury ; and there was no reason to supposethatany irritant poison could have
been mixed with the food. The two who suffered, were extremely weak and
exhausted from long fasting, and were observed to eat their food, which was
quite wholesome, voraciously.

3. In POISONING WHEN SEVERAL PARTAKE AT THE SAME TIME OF THE SAME
FOOD OR MEDICINE (MIXED WITH POISON) ALL SUFFER FROM SIMILAR SYMPTOMS.
—This character of poisoning cannot always be procured; but it furnishes
good evidence of the fact when it exists. Thus, supposing after a meal made
by several persons from the same dish, only one suffers, the suspicion of
poisoning is considerably weakened. The poisoned article of food may be
detected by observing whether they who suffer under symptoms of poisoning,
have partaken ofone particular solid or liquid in common. In a case of acci-
dental poisoning at a dinner-party, a friend of mine observed that those who
suffered from the symptoms, had taken port wine only : the contents of the
bottle were examined, and found to.be a saturated solution of arsenic in wine.
In general, considerable reliance may be placed upon this character, because
it is very improbable that any common cause of disease should suddenly attack
with violent and alarming symptoms, many healthy persons at the same time,
and within a short period after having partaken of food together. We must
beware of supposing that where poison is really present, all will be attacked
with precisely similar symptoms ; because, as we have seen, there are many
causes which may modify them. In general, that person who has partaken
most freely of the poisoned dish will suffer most severely, but even this does
not always follow. There is a well-known case recorded by Bonnet, where,
among several persons who partook of a dish poisoned with arsenic, they who
had eaten little and did not vomit, speedily died; while those, on the other
hand, who had partaken largely of the dish, and had in consequonce vomited
freely, recovered.

It was just now remarked, that there is no disease likely to attack several
healthy persons at the same time, and in the same manner. This is undoubt-
edly true, as a generalprinciple, but the following case will show that mistakes
may occasionally arise even under these circumstances. It occurred in Lon-
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don, during the prevalence of the malignant cholera in the year 1832. Four
of the members of a family living in a state of great domestic unhappiness, sat
down to dinner in apparently good health ; some timeafter the meal, the father,
mother, and daughter, were suddenly seized with violentvomiting and purging.
The stools were tinged with blood, while the blueness of the skin, observed in
cases of malignant cholera, was wanting. Two of the parties died. The son,
who was known to have borne ill-will against his father and mother, and who
suffered no symptoms on this occasion, was accused of having poisoned them.
A strict investigation took place before the coroner; but it was clearly shown
by the medical attendant, that the deceased persons had really died of the
malignant cholera, and there was no reason whatever to suspect thatany poison
had been administered to them. In this instance, it will be perceived that
symptoms resembling those of irritant poison appeared suddenly in several in-
dividuals in perfect health, and shortly after a meal. We hereby learn that
the utility of any rules for investigating cases of poisoning, depends entirely on
the judgmentand discretion with which they are applied to particular cases.

Instances in which a whole family are simultaneously attacked with symp-
toms resembling those of poisoning, occasionally present themselves, and are
often attended with great obscurity. The case of the Arzone family is in this
respect of some interest. The family, consisting of the father, mother, and
three children, were in good health up to the evening of December 30, 1840.
On January 1, 1841,*the father, a manufacturer ofcolours, was suddenly taken
ill with griping pains and purging, which never ceased until death. He was
sick at times, but never vomited ; the motions were offensive and black ; had
frequently cold fits during the day, followed by much fever. His joints were
swollen and painful. He die'd on the 20th January. On inspection, the
stomach and intestines were found healthy. The lungs and pleura presented
strong evidence of inflammation sufficient to account for death. The three
children, as well as the mother, after suffering from somewhat similar symp-
toms, died,—the death of the mother being accelerated by parturition. All
complained of general soreness of the fleshy parts of the joints, great sensibility
of the skin, and pain produced by the least change of posture ; they suffered
from diarrhoea, complained of a cankery or metallic taste in the mouth, and
there was awatery state of the mouth and eyes, with a dry cough. The abdo-
minal viscera showed no change from the normal state, butthe lungs were con-
gested. (Med. Gaz. xxx. 326.) The symptoms could not be referred to any
epidemic or malaria; the man, to my knowledge, lived in a healthy situation,
and none ofhis neighbours were attacked. Itwas therefore difficult to ascribe
them to malaria, or any disease depending on natural causes, occurring simul-
taneously in so many members of a family, previously healthy. On the other
hand, there was no evidence that poison had been taken in the food, and the
appearances in the body were not indicative of the action of any irritant, yet
the symptoms and appearances were in some respects compatible with the
hypothesis of chronic poisoning, either from the slow inhalation of the fine
powder used in the preparation of colours, or from their introduction into food
through want of cleanliness. There was no doubt that he employed the arse-
nical cobalt ore (the Tunaberg ore, see post, Arsenic) in the preparation of a
kind of ultramarine; and possibly, as it was suggested, at the time, impalpable
dust in the preparation of this substance may have given rise to the symptoms.
We shall see hereafter (Arsenite of Copper, Carbonate ofLead,) that these
poisonous pigments may penetrate into thesystem in a most insidious manner,
and produce the most serious effects. Walls painted with these colours, have
thus caused alarming symptoms in those who inhabited the apartments. It is
not at all improbable that the oil of turpentine, which is largely used in grind-
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ing colours, may by its volatility become the vehicle for the diffusion of the
poisonous pigment.

The simultaneous occurrence of symptoms terminating fatally in two or
more persons, is always well calculated to excite grave suspicion of poisoning;
and a diagnosis can only be formed by noting the character of the symptoms,
or, if this source of evidence be wanting, by the detection of poison in thefood
or bodies of the individuals. A simultaneous attack merely furnishes a pre-
sumption in favour of poisoning, to be supported or rebutted by other circum-
stances. A case which will be more particularly described hereafter (see
Convulsions,) was referred to me in December 1846,by Mr. Wood, coroner
for Surrey, in which two young children, previously healthy, died under similar
symptoms, very suddenly, and after a short illness. It was reasonably sus-
pected in the first instance, that narcotic poison had been given to them ; but
an examination of the facts of the case, as well as an analysis of the food and
contents of the stomachs, proved that poison was not the cause, and thus re-
moved a heavy load of suspicion from the parents.

Obscure symptoms of poisoning may occur simultaneously in several
members of a family from accidental causes, the nature of which may not be
even suspected. Thus, various articles of food may become poisoned by
copper through wantof cleanliness in the use of culinary utensils (see Copper;)
or the water supplied to a house may be contaminated with lead from the use
of that metal in pipes, cisterns, or merely as a cover to a tank (see Carbonate
of Lead.) The safety of the individuals, and probably the exculpation of an
innocent person, wrongly accused of poisoning, will depend on the acumen of
the practitioner in discovering the real cause. In reference to this question,
the case of Solomon v. Lawson, tried at the Surrey Lent Assizes, 1845,is of
some medico-legal interest. It was alleged that the defendant had libellously
stated that the plaintiff, who was in the habit of supplying water to ships at
St. Helena, had supplied some water poisoned with lead or copper to a parti-
cular ship, and that this was the cause of an illness which prevailed amongthe
passengers on the homeward voyage. It appeared in evidence that five ofthe
officers and the steward were affected, and two of the officers suffered severely
from symptoms which, although slightly varying in the respective cases, the
surgeon of the ship did not hesitate to refer to some metallic poison. Two
medical men who attended three of the passengers on their return to England,
declaredthat in their opinion the effects were due to lead, which was rendered
probable by the fact that partial paralysis of the lower extremities and blue-
ness of the gums were among the symptoms. Some of the crew, however,
did not suffer, although they are stated to have used the same water. The
water, as it was supposed but not proved, was analysed, and no lead or copper
was found in»it. As so much depended on this analysis, it is to be regretted
that its identity was not more clearly made out, and that it was not assigned,to some of the most eminent chemists in London. It is impossible, I think, to
draw any other conclusion from the evidence, than that drawn by the medical
witnesses, i, e. that the cause of the symptoms was really owing to some
metallic poison, probably to lead. The jury, however, held, under the direc-
tion of the judge, that the water was not proved to have been poisoned, and
returned a verdict, with very heavy damages, against the defendant. To have
attained strict justice in this case, the facts, it appears to me, should have been
referred to a medical board composed of experiencedchemists and physicians.
There is sufficient precedent for this, in the legally-recognised assistance
afforded to the Admiralty courts on nautical questions, by the masters of the
Trinity House.

It may be here proper to remark, that the water of wells in the neighbour-
hood of Chemical works is often impregnated with poison. Persons who
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unsuspectingly use this water may be attacked with symptoms of poisoning,
and die from the effects. In the Registrar-General's Quarterly Report for
1846, it is stated that nearly the whole of the members of a family in Derby-
shire, died from having drunk water impregnated with arsenic, which was
drawn from a well contiguous to certain chemical works attached to the pre-
mises. (Med. Gaz. xxxyii. 843.)

It is well to bear in mind, in conducting these inquiries, that symptoms re-
sembling those produced by irritant poison, may be sometimes due to the
description of food which may have been taken at the meal. Besides flesh ren-
dered unwholesome from disease and decay, there are certainkinds of shell-fish,
as well as pork, bacon, sausages, cheese, and bread, which, under certain cir-
cumstances, may give rise to formidable symptoms, and even death. In such a
case, all the foregoing characters of poisoning are brought out; and, indeed, the
case may be regarded as one of poisoning by an animal or vegetable irritant.
The diagnosis is difficult; and great ambiguity frequently arises, from the fact
that not more than one or two individuals may be affected, who have frequently
before partaken of the same kind of food without any particular inconvenience
(see Animal Irritants.)

4. The discovery op poison in the food- taken, or in the matters vomited.—One of the best proofs of poisoning, in the living subject, is the detection of poi-
son by chemical analysis, either in the food taken by the person labouring under
its effects, or in the matters vomited. The evidence is, of course, more satis-
factory when the poison is discovered in the matters vomited, than in the food;
because this will show that poison has really been taken, and will readily
account for the symptoms. If thrown away, we must then examine the food of
which the patient may have partaken. Should the results in both cases be
negative, the probability is, that the symptoms may have been due to disease.
In investigating a case of poisoning in the living subject, a medical jurist must
remember, that poisoning is sometimes feigned, and at others, imputed. It is
very easy for an artful person to put poison into food, and to accuse another of
having administered it, as well as to introduce poison into the matters vomited
or discharged from the bowels. There are few of these accusers who go so far
as to swallow poison under such circumstances, there being a great dread of
poisonous substances among the lower orders ; and it will be at once apparent,
that it would require a person well versed in toxicology, to feign a series of
symptoms which would impose upon a practitioner at all acquainted with the
subject. In short, the difficulty reduces itself to this:—What inference can we
draw from the chemical detection of poison in food] All that a medical man
can do, is to say whether poison be present or not in a particular article offood:
—he must leave it to the authorities of the law, to develope the alleged attempt
at administration;—but if the poison have been actually administered, then we
should expect to have the usual symptoms. With regard to the detection of
poison in the matters vomited from the stomach, this affords no decisive proof
that it has been swallowed except under two circumstances:—1. When the
accuser actually labours under the usual symptoms of poisoning, in which case
there can be no feigning, and the question of imputation is a matter to be esta-
blished by general evidence. 2. When the matters are actually vomited into a
clean vessel in the presence of the medical attendant himself, or of some person
on whose testimony perfect reliance can be placed. (For an atrocious case of
imputed poisoning in which the accused party had a narrow escape of his, life,
see page 47.)
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CHAPTER V.

Evidence from the nature of the symptoms—diseases resembling irritant
poisoning—cholera—gastritis— enteritis gastro-enteritis peritonitis
—perforation of the stomach—strangulated hernia—internal strangu-

lation of the intestines diseases resembling narcotic poisoning apoplexy

—sudden death from natural causes—post-mortem examinations—epilepsy

tetanus—convulsions in infants diseases of the brain and spinal mar-
row—of the heart—death from distention of the stomach ruptures of
the gall-bladder.

Nature of the symptoms.—One of the most important means of diagnosis
upon which the physician relies, is the nature of the symptoms under which the
patient is labouring. In cases of poisoning the symptoms are commonly well
marked, and have a peculiar character; those of disease are less certain,and are
more likely to create embarrassment. Owing to this, it happens that in prac-
tice, disease is much more liable to be mistaken for poisoning, than poisoning
for disease. An account of the symptoms produced by the different classes of
poisons will be found at page 38 ; and the special details,—in the description of
each poison respectively. In this chapter it will therefore only be necessary to
enumerate on the one hand those diseases, the symptoms of which might be
mistaken for irritant poisoning, and on the other those which might be mistaken
for narcotic poisoning.

Diseases resembling irritant poisoning.—The diseases, the symptoms of
which resemble those produced by irritant poisons, are cholera, gastritis, ente-
ritis, gastro-enteritis, peritonitis, perforation of the stomach or intestines, stran-
gulated hernia, colic, and haematemesis.

Cholera.—It is necessary here to distinguish the common English cholera
from the Asiatic or malignant form of the disease. In the Asiatic Cholera
there is usually sudden and extreme prostration of strength; the surface of the
body is very cold, and sometimes has a dark livid or leaden hue, especially
observed in the skin of the hands and feet; the breath is cold as it issues from
the mouth; the matters discharged from the bowels are very copious, resembling
rice-water with flakes of coagulated mucus floating in them. There is the most
intense thirst, and the patient will drink large quantities of cold water. The
symptoms of poisoning by arsenic and other irritants are wholly different from
these, if we except perhaps the intense thirst which is present in both cases.
The common English Cholera, as it occurs in summer and autumn, closely
resembles arsenical poisoning in its symptoms. Thus, an attack often comes on
in a healthy subject in about half an hour after a meal. It is accompanied by
vomiting and purging, and by violent pain in the abdomen, continuing until
death when the case terminates fatally. It may usually be traced to some
indigestible food of which the patient has partaken.

Many acquittals on criminal charges have taken place from the great diffi-
culty which exists in distinguishing this last-mentioned form of cholera .from
arsenical poisoning; and, in truth, it may be observed, that if in any case
medical evidence rested on symptoms alone, it would be scarcely possible, in
some instances, to draw such a clear distinction between the symptoms of this
disease and those of poisoning, as the law would deem absolutely necessary
for conviction on a criminal charge. The rules recommended for forming a
diagnosis, as they are laid down by the best writers on toxicology, do not
appear to be very satisfactory. Perhaps the following may be taken as a
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statement of the most striking differences. In irritantpoisoning the evacuations
are often tinged with blood; in cholera they are not tinged with blood, but
commonly deeply coloured by bile. In irritant poisoning, these evacuated
liquids will sooner or later yield traces of poison when analysed. In cholera
this is of course not the case. The attack of cholera is commonly dependent
on some irregularity of diet, and appears chiefly in summer and autumn.
Irritant poisoning may occur at any season. Except when it prevails in a
severely epidemic form, from intense heator other causes, and attacks the very
aged or the very young, English cholera is not often fatal; and when it does
prove fatal, it is commonly after three or four days from its commencement.
In irritant (arsenical) poisoning, deathis a common result intwenty-four hours,
when the symptoms produced by the poison are such as to have resembled
those of cholera, i. e. poisoning in its most acute form. In irritant poisoning,
the symptoms usually come on in about half an hour or an hour after a meal;
and although cholera may commence its attack at about the same period, yet,
supposing several persons to have partaken of the food, all will suffer more
or less if it be really a case of poisoning,—not if it be a case of cholera. It
would be at least something very unusual, that several healthy persons should
be attacked by cholera at the same time, unless the attack were owing to some
improper kind of food used at the meal. (See case, p, 51.) Lastly, an ana-
lysis of the food may serve to determine whether irritant poison was or was
not the cause of the symptoms. Of all irritant poisons, arsenic comes the
nearest to cholera in the character of the symptoms. It is right to bear in
mind, however, that a case of arsenical poisoning is often accompanied by
special symptoms which are met with neither in cholera nor in any disease
resembling it. Thus in persons who have taken arsenic and survived the first
effects of thepoison,—-the conjunctivae of the eyes often become inflamed, some-
times at a very early period,—-there is also great irritationof the skin, followed
by a peculiar herpetic eruption;—and occasionally paralysis and coma appear
among the symptoms. In cholera, nothing of the kind is witnessed; hence
we have in these peculiarities, means for assisting us in our diagnosis. When
the person dies, a post-mortem examination, with an analysis of the contents
of the stomach, or ifdeath speedily follow the attack, an analysis of the tissues
of the soft organs, will often remove any doubts that may have existed on the
real nature of the case. In several recent cases, arsenical poisoning has been
mistaken for cholera, and the fact of poisoning remained concealed until an
analysis was made. (See cases of Reg. v. Chesham, Essex Lent Assizes,
1847;and Reg. v. Foster, Suffolk Lent Assizes, 1847.)

Gastritis,Enteritis, Gastro-enteritis, Peritonitis.—These diseases do
not commonly occur without some obvious cause ; indeed, the two first, in the
acute form, must be regarded as the direct results of irritant poisoning. Thus
arsenic and other irritants, when they prove fatal, commonly give rise to in-
flammation of the stomach and bowels. In all cases where these diseases pre-
sent themselves, the object of the practitioner is therefore to determine the
cause of the inflammation, whether it be due to natural changes, or the action
of an irritant poison. The diagnosis will chiefly rest, 1, Upon the time of the
occurrence of the symptoms after a meal". 2, The order of their occurrence.
3. The obstinate constipation ofthe bowels, which is observed in gastritis and
enteritis, is contrasted with the violent vomitingand purging met with in irritant
poisoning. 4. The presence of" fever in these diseases. The history of the
case so clearly explains its nature, that we seldom hear of these diseases being
mistaken for irritant poisoning. The same observations apply to peritonitis,
in which disease there is also constipation, and but little vomiting. It has
been doubted by some pathologists whether the diseases above mentionedcan
occur spontaneously, and withoutany apparent cause. All agree that instances



56 PERFORATION OF THE STOMACH AND INTESTINES. ILEUS.

of idiopathic acute gastritis are rarely observed inindividuals otherwise healthy.
Two cases however were reported to the Medico-Chirurgical Society, by Dr.
Burne (Med. Gaz. xxv. 414,) and another case has more recenUy occurred to
Mr. Berncastie (Lancet, March 1844.) The symptoms were of the usual
character—constant vomiting, no diarrhoea, and rapid sinking. After death the
stomach was found in a high state of inflammation, but all the other viscera
were healthy. A suspicion of poisoning did not attach to the case. Acute
enteritis from natural causes is much more common than acute gastritis. These
diseases, in a chronic form, have a very slow course, and maybe a secondary
result ofirritant poisoning. The symptoms are unlike those produced in the
acute form of poisoning.

Perforation of the stomach and intestines.—Thesymptoms attending per-
foration of the stomach, in some respects resemble those of irritant poisoning.
They often occur suddenly to a healthy person after a meal. This disease is
almost invariably fatal, and may be immediately recognised on a post-mortem
examination. Even in the rare cases in which it is not fatal, the means of diag-
nosis are not difficult. (See post, Ch. ix.)

Strangulatedhernia.—It is difficult to suppose that this disease should ever
be confounded with irritant poisoning. The seat of pain, with an examination
of the part, would at once show the physical cause to which the symptoms were
due.

Ileus, Internal Strangulation.—It may happen that there is no outward
tumor, but that symptoms commence suddenly in a previously healthy person,
and death takes place from strangulation internally. A report of an interesting
case of this kind wasread by Dr. Snow before the Med.-Chir. Society, in June
1846. The patient died in four days, and on inspection, a portion of the ileum
was found strangulated in an aperture of the mesentery ( Med. Gaz. xxxviii.
1049.) Two case* of a similar kind are quoted by Dr. Snow in his paper. In
the same number of that journal,, is reported a fatal case in which the cause of
strangulation was produced by the weight of a supplementary spleen drawing
the omentum into a cord (p. 1053.) Other cases in which there were various
mechanical causes of internal strangulation are reported at pp. 1073 and 1075.
The symptoms of this disease are a very sudden access of severe pain, chiefly
confined to one spot, not in the region of the stomach, as in irritant poisoning,
but in the central or lower part of the abdomen—severe and constant vomiting,
not always offaecal matter, but in some instances of a yellow or green-coloured
liquid. There is, of course, obstinate constipation, if we except what may be
discharged from the lower bowel. The diagnosis is commonly not difficult, and
a careful post-mortem inspection will immediately lead to the detection of the
cause of death. The case is in general fatal, as there are no means of relieving
the strangulation: hence post-mortem evidence is rarely deficient. In the fol-
lowing case (that of a friend) in which the cause of the symptom was very ob-
scure, the suspicion of poisoning was, in the first instance, strong. This gentle-
man, while in good health, was suddenly seized, two hours and a half after his
dinner (taken as usual) with the most severe pain in the epigastrium. This was
succeeded by nausea and vomiting, which continued without intermission for
some hours. Twenty-four hours after the attack he was seen by a medical
man: the vomiting had ceased, but every thing which he swallowed was re-
jected. There were frequent rigors; the pulse quick and wiry; extremities
cold; face Hippocratic; voice feeble; and a cold sweat covered the body. The
epigastrium was tender on pressure, and there was a fixed pain, increased by
pressure, radiating from the caecum along the ascending colon. There was no
hernia; but the abdomen was hard,and drawn spasmodically towards the verte-
bral column, as in cases ofcolico pictonum. The tongue was dry, coated with
a brown fur; the lips parched; and there was intense thirst. As there had
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been no motion for twenty-four hours, purgatives were administered, which pro-
duced evacuations; and under this and other treatment the patient speedily
recovered.

That the symptoms in this case were not due to poison was established, 1,by
their very sudden invasion in a severe form; 2, by the time which had elapsed
since any food had been taken; 3, by the fact that other persons partook of the
same food, and did not suffer. The symptoms were unlike those produced by
arsenic or thecommon irritants; but they in many respects resembled those ob-
served in thereported cases of ileus depending on mechanical strangulation of
the intestines. The obstruction may have been caused by spasmodic constric-
tion of the intestines; for if the cause had been mechanical, it is difficult to under-
stand how it could have been removed, or how the purgative should have acted
so freely.

Cases of obstructed intestine have occasionally given rise to medico-legal in-
quiries. The following is quoted by Flandin. A German physician was
required to inspect the body of a merchant who had lived upon bad terms with
his wife. It was supposed that she had killed him by poison. The deceased, it
appears, had been confined to his bed for several days, and had complained of
incessant nausea, vomiting, and severe pain. A careful post-mortem inspection
of the body showed that a portion of the colon had become strangulated, and
that it was in a gangrenous condition. The accused was immediately dis-
charged. (Pes Poisons, i. 295.) This fact with the one which follows, proves
that the abdominal viscera ought to undergo a strict examination in suspected
death from poison. In February 1829, an opera-dancer was suddenly seized
with violent vomiting and obstinate constipation. There was but little pain in
the abdomen, and no thirst. After two days there was a fixed pain in the right
iliac region; the vomited matters were of a yellow colour, and soon assumed a
faecal character. The existence of ileus was suspected,and the case soon termi-
nated fatally. Some days after the interment of the body reports were spread
to the prejudice of the husband. The body was disinterred, examined, and a
statement made that deceased had died from a chronic gastro-enteritis. The
legal authorities then required MM. Orfila and Rostan to make an inspection;
and theyfound that the colon was strangulated near its junction with the caecum
by a short fatty appendage, adhering at its two ends to the mesentery, so as to
form a kind of ring. There was no trace of poison. Strangulation was ob-
viously the cause ofdeath. (Orfila, Toxicologie, ii. 720, 1843.)

The following case shows that fatal strangulation may take place even before
the protrusion of a hernia. A soldier, who had hitherto enjoyed good health,
was suddenly seized with violent pain in the abdomen, vomiting, and obstinate
constipation. He was taken to a military hospital. Severe pain was expe-
rienced on touching the parietes of the abdomen, especially in the region of the
umbilicus. There was no appearance of a tumour in any part. The pulse was
small and frequent, and there was intense thirst. .Nine hours after admission,
there was copious vomiting, with some appearance of faecal matter, and the man
died immediately afterwards. On inspection, a portion of the ilium, about the
size ofa small nut, was found strongly compressed in an aperture in the right
inguinal canal; but there was no accumulation of faecal matter in or near the
part. The symptoms and appearances rendered it certain that deceased had
died from peritonitis (Gazette Medicale, Dec. 19, 1846, p. 995.)

An examination of the parietes of the abdomen, may not always suffice to in-
dicate the cause of the sudden illness and death. Nevertheless, the obstinate
constipation, with other symptoms, will in general be sufficient to show that they
cannot be ascribed to irritant poison. In allof these doubtful cases, if the symp-
toms be really dependent on poison, some connexion may be established between
the last meal taken and the period of their occurrence.
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Colic.—This disease can only be confounded with one variety of irritant
poisoning, namely, that induced by the salts of lead. But it is to be observed,
that the poisonous salts of lead are very rarely used criminally, and when they
are taken in sufficiently large doses to kill rapidly, the symptoms resembling
colic are mixed up with those of irritant poisoning,—so as to render it impossi-
ble for a practitioner to refer them to that disease alone.

Rematemesis.—In this disease, there is neither pain nor diarrhoea; and there is
a copious discharge of blood by vomiting. These characters show that it can-
not be easily mistaken for irritant poisoning.

Diseases resembling narcotic poisoning.—We may now proceed to speak of
the diseases which have symptomsresembling those induced by narcotic poisons.
They are apoplexy, epilepsy, diseases of thebrain, diseases of the heart, and rup-
ture or distension of the stomach. Indeed, it may be remarked, that every con-
ditionof the body in which life is liable to be suddenly destroyed, from whatever
cause, may be mistaken for narcotic poisoning. The various causes of sudden
death should therefore be especially studied by a medical jurist. These are not
very numerous, and are principally confined to disease affecting the brain, heart,
and lungs. For an account of these causes, I must refer the reader to the Ann.
d'Hyg. 1838,ii. 145; 1843, ii. 435. There is another point to be attended to,
namely, that those fatal diseases only of those important organs, are likely to be
confounded with this form ofpoisoning, the existence of which had not been pre-
viously suspected or announced by the usual attendant symptoms. On the trial
of Tawell for poisoning Sarah Hartby prussic acid, the statistics of the causes of
sudden death were entered into in thedefence, in orderto establish a probability
that the deceased had died from natural causes, among which was placed
"mental emotion f It may be as well therefore to state, that on an average of
five years, 1838-42, the annual number of suddendeaths in England and Wales
amounted to 3600, or one in one hundred and thirty-eight of the total deaths.
(Registrar-General's Report, 1843.) Although inquests are held in all of these
cases, for the alleged purpose ofdetermining the cause of death, no cause what-
ever is assigned in two-thirds of the number: and thus a vast source of know-
ledge of great importance in the settlement of a disputed case of poisoning, is
entirely cut offfrom the profession!

Apoplexv.—Narcotic poisons, of which we may take opium as the type, ac-
tually seem to produce this diseased condition of the brain. The distinction of
apoplexy dependent on disease, from that kind of apoplexy induced by poison,
is extremely difficult unless we can obtain a full history of the case. The fol-
lowing circumstances may be remembered in our diagnosis. 1. Apoplexy, as
a disease, is sometimes preceded by warning symptoms before the fatal attack
comes on. In poisoning, such symptoms would be wanting unless the poison
were administered to a person who had already been threatened with apoplexy.
2. Apoplexy, as a disease does not commonly attack persons under the age of
thirty. The fatal cases increase progressively with age, and according to the
researches of Dr. Burrows, thedisease is most common between the ages ofsixty
and seventy. We shall presently see that, there are, however, exceptions to
this rule. Poisoning may be witnessed in a person at any age. 3. The rela-
tion between the time of the attack, and the time at which food or medicine wa3
last taken. Thus if the comatose symptoms do not come on until five or six
hours after some liquid or solid has been swallowed, they are much more likely
to be dependent on apoplexy from disease than on poison. This is a most
important character; but its occurrence is ofcourse purely accidental, for it is by
no means unusual that an attack ofapoptexy should speedily follow a meal made
by a previously healthy person. However, several cases have- already been
related, which show that this may be sometimes usefully employed to distinguish
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disease from poisoning (ante, p. 45.) 4. In apoplexy from disease, it is usually
observed that coma is at once induced:—but in poisoning, coma comes on slowly,
and is generally preceded by vertigo and stupor. 5. 'The discovery ofpoison
in the food taken or in the contents of the stomach:—this would at once establish
the fact ofpoisoning. 6. The discovery of appearances in the brain indicative
of apoplexy, such as effusion of blood. This would negative, caeteris paribus,
the presumption of poisoning.

It is to be observed, that in all cases of disease simulating narcotic poisoning,
the disease is assumed to prove fatal:—hence 'there is always the opportunity
of searching for the two last-mentioned characters. We do not hear of an
attack of apoplexy from whicha person recovers, ever being mistaken for acase
of poisoning by opium, but we hear ofpoisoning by opium being not unfrequent-
ly mistaken for apoplexy or convulsions. Dr. Birt Davies has published the two
following cases. A person died in what was considered by the physician and
surgeon attending to be a fit: but opium was found in the stomach. A person
was attended by a physician and surgeon for some hours. The illness and death
were ascribed to and treated by them for apoplexy, but it was proved beyond
all doubt that the deceased died from laudanum. (Borough Inquests. Bir-
mingham, 1845.) Such cases I am persuaded are frequent, having had several
referred to me for examination during the last few years. Cases have of late
been unfortunately too common in which deaths have been registered as from
" natural causes," when on an exhumation of the bodies some weeks or years
afterwards, the deceased have been found to have died from poison. It is im-
possible to say how many of such cases escape notice for one which is brought
to light. These facts show that inquests withoutpost-mortem examinations, in
many instances serve, by lulling suspicion, to conceal rather than to detect
crime.

A case was lately triedat the Lincoln assizes, which shows that a crafty crimi-
nal may easily deceive a medical practitioner, and that the coroner's inquest, as
it is at present conducted, is not fitted to detect these secret cases of poisoning.
In this instance a confession was made; but how many instances escape detec-
tion for want of a confession on the part of a criminal, it is impossible to con-
jecture. An inspection of a body is not required by many coroners unless there
are strong circumstances for suspicion in the shape of public rumour; but in
respect to criminals, who have well calculated their plans, these circumstances
are not likely to come to light except from a post-mortem inspection, and an
analysis of the contents of the viscera. It does not appear that an inquisition
was held, or inspection made, in the case alluded to, until some time after the
bodies of the deceased had been interred, and then it was too late. A woman
was charged with the murder of three children, by poisoning one of them with
arsenic, and the other two with opium. She pleaded guilty, and confessed the
manner in which the crime was perpetrated. She had succeeded in poisoning
two of the children without being detected; although suspicion was so strong
that she was tried, but acquitted, at the previous assizes, on the chargeofhaving
poisoned one of them. In the third case, she admitted having secretly given to
the deceased(her own infant,) about three weeksold, a tea-spoonful of laudanum.
The child was soon afterwards seized with convulsions; a medical practitioner
was sent for, who, deceived by the statement of the woman, treated it as a case
of ordinary convulsions in children, and ordered a warm bath. The child died
in about twenty hours, continuing, according to the prisoner's statement, in con-
vulsions during the greater part of that time. Nosuspicion appears to have been
entertained of the real cause of death, and the case would probably have re-
mained undiscovered, but for the prisoner's confession. It is remarkable that
this child survived so long; the woman, however, prevaricated as to the quantityof laudanum which she gave it, therefore it is difficult to draw any conclusion



60 CASES OF NARCOTIC POISONING MISTAKEN FOR NATURAL DEATH. '
from her statement, except that the deceased was actually poisoned by opium.
(The Queen v. Joyce. Lincoln Aut. Ass. 1844.) In one case referred to me
(Sept. J 844,) the jury, under the direction of a coroner, returned a verdict of
death from poison ("misadventure,") while the stomach of the deceased was in
my custody, and before it had even been opened, or the seals of the vessels
containing it had been broken! In another, in which there was the verystrongest
reason to suspect death from poison administered by a quack, the coroner and
jury declined waiting for an analysis of the contents of the stomach, although
strongly advised by the medical"witness who inspected the body,—and returned
a verdict of " natural death." (See also the case of Reg. v. Freeman, Taunton
Lent Assizes, 1845.) The Registrar-General has stated that in sixty-six out of
every hundred inquests in cases of sudden death, no cause of death is assigned
by the jury. Frequent verdicts of natural death, without an inspection of the
bodies, tend to encourage the crime of secret poisoning, which appears to be
rapidly spreading throughout this country.

In reference to the age at which apoplexy may make its attack, it may be re-
marked that healthy girlsof the respective ages of sixteen and twenty-two, have
died suddenly from this disease. There had been no warning symptoms what-
ever. In January 1839,a gentleman aged twenty-two years, retired to his bed-
room in good health. Shortly afterwards a servant entered the room, and found
him lying on the floor dead. On a post-mortem examination it was found that
one of the vessels of the brain had become ruptured, and that a large quantity
of blood had been effused on the surface. There was no doubt that this was a
case of apoplexy in a young man who had suffered from no warning symptoms.
It turned out on inquiry, that the father and mother of the deceased had both
died suddenly from the same disease.

In the following case the suspicion of poisoning was actually raised, and was
only removed by a proper medico-legal examination. In September 1838, a
young healthy female, while sitting with her parents taking her supper,suddenly
fell back in her chair in a state of insensibility. Medical assistance was called
in, but she died in about eleven hours without recovering her consciousness.
The parents were accused by the neighbours of having administered poison to
the deceased at her supper: but the medical attendant, on making an examina-
tion of the body, clearly showed that death was caused by an effusion of blood
on the brain, from the rupture of a diseased blood-vessel. As apoplexy is very
unusual in the young, this rather tended to strengthen the suspicion ofpoisoning;
although it is obvious that there is no common poison which would produce
immediate insensibility except hydrocyanic acid; but when taken in so large a
dose as to produce this sudden and violent effect, the probability is, that the
patient would die in a few minutes. No poison was discovered in the body:
death was undoubtedly caused by apoplexy.

I haveknown a child between two and three years of age, die from conges-
tive apoplexy; and the disease has been observed to occur even in infants. Dr.
A. Campbell freports a case of apoplexy proving fatal in a child only eleven
days old. (North. Jour. Med., Jan., 1845.) A remarkable case, involving the
question—whether death was caused by prussic acid or apoplexy, came before
the Senate of Chambery in April 1843. I allude to that of M. Pralet (Ann.
d'Hyg. xxvi. 399; xxix. 103, 474,) which appears tohave excited as muchatten-
tion on the continent, as the case of Sir T. Boughton in England. Several medi-
cal witnesses deposed that the deceased had died from prussic acid, administered
to him by M. L'Heritier, the accused. Orfila was required to examine the "me-
dical evidence, and found it extremely defective. The inferences drawn from
the application of the chemical tests were highly improper;and the results were
essentially negative. Had it not been for the interference of Orfila, it is most
probable that the accused would have been convicted, more from the strong
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medical opinions against him, than from the medical facts of the case. The wit-
nesses appear to have acted on the principle, that the whole of their duty con-
sisted in rendering the charge of poisoning probable; whereas, we shall here-
after see that no person can be convicted of this crime on mere probability: the
fact of poisoning must be made reasonably certain, either by medical or moral
evidence, or by both combined. The case of Tawell presents a converse illus-
tration. Here, where the cause of death was obviously prussic acid, a struggle
was made to show, on the most untenable hyper-ehemical and hyper-pathologi-
cal grounds, that the deceased had died from apoplexy or some other sudden
cause. (Bucks Lent Assizes, 1845.)

It is highly important for the medical juristto bear in mind, that a superficial
examination of the body will not suffice to reveal the cause of death on these
occasions. The fa.tal lesion may be in or near the pons Varolii or the cerebel-
lum. Dr. Charles Bell has reported a case, which is in this respect instructive.
A stout, strong, and hale labourer, aged sixty-two years, who had never com-
plained of any indisposition, resumed his work as usual after having eaten a
hearty dinner, and shortly afterwards, while wheeling a barrow, he dropped
down senseless, and died in a few seconds. On a careful examinationof the
head, it was found that fatal effusion had taken place from a slight rupture in the
right lateral sinus, midway between the torcular Hierophili and the jugular
fossa. (Med. Gaz. xxxix. 31.)

In the following case there was a strong suspicion that the deceased had been
poisoned by some companions with whom he had been drinking.

The deceased, a fisherman, had been drinking at a beer-shop with three or
four friends, who took him home in an insensible state about two o'clock in the
morning, threw him on the floor of the house, and left him. Two hours after-
wards he was discovered by a relative, who supposed him to be intoxicated: he
was then lying asleep, and breathing hard. He lay in thisinsensible state for two
days, when a medical man was sent for, and he was found tobe dead. He had
vomited over the floor of the room a very dark-looking tarry kind ofmatter—
some of which was found in the mouth. By order of the coroner the body was
inspected the following day. The chief appearances were adhesions about the
dura mater; injection of the pia mater,especially about theconvolutions. There
was noeffusion of blood, but there was general congestion of thesubstance of the
brain and its vessels. The stomachwas removed and, withits contents, brought to
me for examination. The contents of the organ were ofa very dark colour, ex-
actlyresembling theappearance often seen in poisoning by sulphuric or oxalicacid.
They were mixed with large quantities of mucus, and had a peculiar odour, some-
whatresembling, as it was thought, that ofblacking. A suspicion had arisen that
his companions might have given him blacking to drink while he was in a state
of intoxication. The dark viscid liquid scarcely possessed any acid reaction.
The mucous membrane of the stomach itself was much corrugated. There
was strong vascular injection throughout, but especially towards the cardiac ex-
tremity : a quantity ofdark viscid matter was here closely adherent to the sur-
face. There was no appearance of corrosion or chemical action on any part of
the mucous membrane. The contents of the stomach were boiled with water,
when they became coagulated, and of a much lighter colour. A turbid opaque
liquid was obtained on filtration, which indicated only that degree of feeble
acidity which is generally met with in the stomach; and the result of numerous
experiments was, that there was no trace of sulphuric acid, nor of any other
poison, in the organ or its contents.

Considering the nature of the symptoms, which were not those of irritant
poisoning,—the post-mortem appearances, which were somewhat ambiguous,
although they did not indicate corrosive poison,—and the chemical analysis,
which clearly negatived the presence of poison, an opinion was given that the

6
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man had died from apoplexy brought on by excessive drinking, and that the
dark matter found in the stomach, was nothing more thanthe altered haematosine
of blood poured out with the mucus, probably as a result of the irritation pro-
duced by the alcoholic liquid taken. There was no smell to indicate the pre-
sence of any alcohol in the contents, at the time they were submitted toanalysis.

Epilepsy.—This disease, in some of its symptoms, resembles poisoning by
prussic acid only. If the symptoms depend on poison, some liquid or substance
must have been taken immediately before their occurrence. If, however, no-
thing has been taken, the inference would be that the symptoms most probably
depended on disease. Death is commonly very rapid in poisoning by prussic
acid; but a first attack of epilepsy is not often fatal. If the person has suffered
from previous attacks, the probability is, caeteris paribus, that the symptoms de-
pend on disease. But epilepsy may by coincidence immediately follow the ad-
ministration of a draught or the taking of food:—an analysis of the substance
taken, would in such a case remove any doubt. Supposing none of this to be
procurable, then we must remember, that epilepsy only simulates narcotic poi-
soning when the attack is rapidly fatal. Therefore, an opportunity will always
present itself for verifying or rebutting the suspicion of poisoning, by examining
the contents of the stomach. I have never met with an instance, where a case
of epilepsy was mistaken for one of narcotic poisoning.

Tetanus.—Thisdisease, when it occurs can generally be traced tosome cause,
—a wound, or other injury, involving tendinous or nervous structures. It may,
however, arise from causes of a verysimple kind, and independently of wounds,
—as from exposure to wet and cold, or to a current ofair. It may even come
on withoutany apparent cause. Idiopathic tetanus is by no means common:
it manifestsitself by trismus (locked jaw,) opisthotonos, or emprosthotonos. The
disease sometimes occurs spontaneously in young infants, within the first eight
or ten days from birth (trismus nascentium.) Male adults, especially those
who are of a robust and vigorous frame, are most liable to attacks of tetanus.
According to Dr. Gregory, tetanus from cold occurs, for the most part, within
three or four days after exposure to the exciting cause; while traumatic tetanus
(from wounds) generally appears about the eighth day. (Practice of Physic,
378.) Other observers have found that tetanus from wounds very commonly
shows itself from the fourth to the sixth day after the injury. The sooner it
commences after an injury, the more rapidly fatal ia its course.

Tetanus, or rather tetanic convulsions, may be produced by certain narcotico-
irritant poisons, especially those belonging to the strychnos tribe,—as nux-
vomica—strychnia, and all its saline combinations; and there is not only a
strong similarity in the symptoms, but a post-mortem examination does not in-
dicate the existence ofany well-marked morbid changes in either case. In teta-
nus from disease or injury, there is a gradual progression of the symptoms.
The rigid contraction commences in the masseter muscles; it extends to the
fauces, back of the neck, and, lastly, descends to the abdomen and lower extre-
mities. Professor Colles has remarked, that the musclesof the fingers are thelast
and least affected. (Lectures on Surgery, i. 72.) The muscular rigidity con-
tinues more or less throughout; whereas, in tetanus from poisoning, the spasm
is more general, and there are interruptions or intervals of relaxation. A diag-
nosis will commonly rest upon the following circumstances:—1. The period of
time which has elapsed since any substance, liquid or solid, was swallowedby
the patient. 2. The gradual or sudden and violent accession of symptoms,—
the latter indicating poisoning. 3. The duration of the case. Tetanus, as a
result of injuries, rarely proves fatal in less than twenty-four hours; and in the
idiopathic form, it seldom destroys life in less than three or four days. In teta-
nus, produced by compounds of strychnia given in fatal doses, the person rarely
survives two hours. 4. The discovery of nux-vomica, strychnia, or other poi-
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son in the food, in the matter vomited, or in the contents of the stomach after
death. Prussic acid gives rise occasionally to tetanic convulsions, manifested
by opisthotonos, emprosthotonos, and general spasm of the trunk and extre-
mities; but the very sudden invasion ofsymptoms after a liquid has been taken,
the rapid termination of the case, and the presence of the poison in the stomach,
will render a diagnosis easy.

Convulsions.—This is a very frequent cause of deathamong young children.
According to the Seventh Report of the Registrar-General (1846,) the yearly
average of deathsascribed to this cause amounts to 25,000. Convulsions (or
fits, as they are vulgarly termed) may arise from the action ofpoison, especially
of thosebelonging to the narcotic class, or from natural causes of disease. As
they sometimes suddenly attack children, and prove fatal rapidly, a suspicion
may arise that death has been caused by some poison administered to the child.
Many cases of this kind have been referred to me of late years for investiga-
tion; and, from the frequency of their occurrence, and the unjust suspicions to
which they may give rise, it is the duty of the practitioner to make himself ac-
quainted with the common causes of this disease. Systematic writers have
divided convulsions into symptomatic and idiopathic. They are most com-
monly symptomatic, i. c. depending on some disease or morbid condition of the
system,—such as dentition, repelled cutaneous eruptions, hydrocephalus, expo-
sure to cold, indigestion, worms, accumulation of faeces, improper food, or over-
distention of the stomach and bowels with food; even a peculiar condition of the
nurse's milk may become a cause. The younger and more irritable the child,
the greater is its liability to an attack; and in these cases, the slightest cause of
irritation to the nervous system may lead.to it. About the time of the appear-
ance of the first set of teeth, i. e. from the fifth to the eighteenth month, children
are considered to be most liable to the disease.

When the convulsions cannot be traced to any of the causes above assigned,
they are described as idiopathic, and are commonly referred to some primary
disease of the brain; and this organ, after death, maybe found in a state ofcon-
gestion. Idiopathic convulsions sometimes run through their course and cause
death veryrapidly; but it is not at all improbable that,by diligent inquiry, some
cause might be found. Dr. Underwood met with several cases where fine
healthy children died suddenly from convulsions immediately afterthey hadbeen
overfed by their nurses.

Convulsions are a very common effect of the action ofoverdoses ofopium on
young children; and they are not to be distinguished from those which arise
from natural causes. During the fit, the eyes are distorted, the pupils con-
tracted or dilated. The spasm may affect the organs of respiration: the jaws
are closed, and saliva, in a frothy state, escapes at the mouth. There may be
also stertorous breathing; and, from impeded respiration, the tongue, face, and
the surface of the skin will becomelivid owing to imperfect aeration of theblood,
and the child may die asphyxiated. Under prompt and appropriate treatment,
except when it depends on poison unsuspected, the attack may be alleviated,
and the child recover. When narcotic poison is the cause, it will be found that
some substance, either liquid or solid, has been given to the child not long before;
and the treatment to be pursued in a suspicious case must be directed to its
removal. (See Opium.)

Except by a chemical analysis of the food and the contents of the stomach,
it is by no means easy to form a diagnosis. In a recent case (December 1846,)
a suspicion arose that two children had been poisoned, from the singular fact
that they died within a very short period of each other. T. R., an infant, aged
seven months, was found by the mother, at 6 a. m., in a fit. It was livid in the
face, frothing at the mouth, its limbs drawn up and rigid. She immediately
took it to a person living in the same house, but it remained insensible it
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died, about two hours afterwards. The child appeared well when put to bed
the previous night, and had had its last meal (boiled bread and milk) about
seven o'clock. The chief appearances, on inspection, were congestion of the
brain and lungs; there was slight redness of the stomach. On the same morn-
ing, and about the same time, the other child, aged fifteen months, was found by
the mother insensible, dark in the face, and struggling for breath. This child
died in five minutes after it was found. On inspection, the only appearance
was general congestion of the brain.

The stomachs and their contents, as well as a portion of the food given to the
children the night before, were examined for opium as well as other poisons
which were likely to have occasioned the symptoms: but no trace of poison
could be discovered; and the contents of one stomach acquired a deep blue
colour with a solution of iodine, bearing out the statement that bread had been
given at the meal. There was no moral evidence to show that poison had
been given; none was detected in the food; and had it been given by the mo-
ther, who found the children dying early in the morning, the probability is, that
as there had been no vomiting, and death was rapid, the poison would have
certainly been discovered by the odour, or in the stomach or its contents, by the
usual tests. The opinion given was, that death had resulted from convulsions,
probably produced by a congested state of the brain. The most remarkable
feature in this case was the coincidence in seizure and the time of death; and,
but for the good character of the parents and theresults of a chemical examina-
tion of the food and theviscera, it would have been difficult to have satisfied the
neighbours, that the children had not been destroyed by poison. The jury
returned a verdict of death from natural causes.

The importance of not relying too strongly upon a coincidence in the attack
of several persons labouring under similar symptoms following a meal, has
already been pointed out. (See ante, p. 51.)

Diseases op the brain and spinal marrow.—Among these diseases, may be
mentioned inflammation of the brain and its membranes, hypertrophy, and the
formation of tumours. Such diseases are of a very insidious nature:—they
sometimes give no warning of their presence, until the person, who may be in
his usual health, is suddenly seized with stupor, followed by coma, and rapidly
dies. All such cases resemble poisoning by opium: they can only be distin-
guished by the discovery of the affirmative characters of disease, on a post-mor-
tem examination, and an absence of poison from the stomach. But the period
of access of the symptoms after a meal, and the rapidity ofdeath, will, in many
instances, allow a practitioner to form a satisfactory diagnosis. I have already
referred to a case, (ante, p. 49,) where a woman, aged 37, died suddenly, soon
after having taken her breakfast. On examination of the body, there was found
effused within the cranium a large quantity of bloody serum; and the brain and
its membranes were much congested with blood. No poison was discovered in
the stomach, and it is certain, that had death been due to a narcotic, some
traces of it would have been found, in consequence of the great rapidity with
which the deceased died. The only points in which this resembled a case of
poisoning, were in the invasion of the symptoms soon after a meal, and their
rapidly fatal termination.

Diseases of the heart.—The heart is subject to many diseases, which pre-
sent the same insidious characters, as those of the brain. Thus they may
remain for a long time latent, and then suddenly destroy life. They are only
likely to be confounded with poisoning by prussic acid, owing to the rapidity
with which death takes place. In all these cases, therefore, if the fatal attack
occur suddenly some hours after food or medicine has been taken, there can be
no reason for attributing it to poison. It is only when by a coincidence the
symptoms appear at or immediately after something has been swallowed by the



DISEASES OF THE HEART. 65
patient, that any doubt of the cause to which they may be due, can arise; and
here, the doubt would be speedily removed by a post-mortem examination of the
body. We must not expect, however, that in these fatal affections of the heart,
well-marked post-mortem appearances will be always met with. Some patho-
logists have described a singular condition of this organ, under which the per-
son dies suddenly after experiencing nausea, vertigo, and fainting. In such
cases, the parietes of the heart have been found onlypreternaturally flaccid, and
its cavities empty. This has been called by Mr. Chevalier, idiopathic asphyxia,
and others have termed it syncopal asphyxia. It does not appear to be very
common, for very little is known concerning it, or on what the cause of death
really depends. In regard to its diagnosis in suspected cases, all we can say is,
that ifpoisoning be not clearly negatived by concurrent circumstances, its usual
affirmative characters are entirely wanting.

The question whether death has arisen from poison or from malformation
or disease of the heart, occasionally presents itself to the medical jurist. The
diagnosis is of some importance, since the local changes in the organ may be
slight and easily overlooked. In July 1844, a woman, aged 45, fell suddenly
in the street near Guy's Hospital, and died, gasping and pallid without being
at all convulsed, in ten minutes after she had been brought into one of the
wards. It was ascertained that she was a woman of irregular and intempe-
rate habits, and that about an hour before, she had purchased a drachm of
powdered nux-vomica at a druggist's. A paper containing the poison was
found in her possession. There was no certain evidence that she had taken
any of it, but unfortunately the quantity found upon her was not weighed. It
was considered, however, by those who saw it, to be equal to about a drachm,
the quantity purchased. On the report that poison had been taken, the
stomach-pump was used; and a decoction of cinchona administered. Qn
inspection eighteen hours after death, it was remarked that the lips and ends
of the fingers were extremelyblue. The heart was enlarged, the right cavities
being very capacious, and distended with dark semifluid coagula. There ap-
peared to have been originally two communications between the auricles.
The pulmonary artery wasof extraordinarywidth, while the aorta was narrow.
The lungs were highly emphysematous and congested; the liver congested
the mucous membrane of the stomach slightly corrugated, and it presented a
few spots ofecchymosis, which were probably produced by the stomach-pump.
I examined the stomach and its contents, but no traces of nux-vomica or .any
other poisonous matter was found. Although it is possible that some of the
poison might have been taken, and afterwards removed by vomiting or the
stomach-pump, the symptoms and the short duration of the case showed that
death could not be referred to it. There was no doubt thatthis was caused
by a delay to the passage of the blood through the right cavities of the heart,
from congenital malformation of the organ. It was ascertained that the de-
ceased had been always liable to shortness of breath, and that she became,
blue upon any unusual exertion. (See Medical Gazette, xxxvi. p. 19.)

In January 1846,1 was consulted by my friend, Mr. J. G. French, respect-
ing a case to which some suspicion was attached. A man, aged 37, who had
been for some time ailing and in low spirits, went out on his avocations, after
having taken his breakfast as usual and was observed to fall suddenly in the
street. This was between three and four hours after he had taken his break-
fast. He wascarried into a shop: some stimulantwas given tohim,buthe died
before Mr. French could arrive, which was about ten minutes after the seizure.
It was ascertained that he had been kept in the erect posture after the attack.
In order to remove suspicion of poisoning, the body was examined. The
chiefappearances were great enlargement of the heart, with a thinning of the
parietes of the left ventricle. The mucous membrane of the stomach was

6*
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slightly reddened about the lesser curvature and the cardiac orifice: at this
part two small patches of ulceration existed in the membrane,—the ulcers
being slightly thickened around the borders. Towards the pylorus the mu-
cous glands were much enlarged. The contents, which amounted to about
six drachms of a brown-coloured liquid, had a slight alkaline reaction and a
faint aromatic odour. On standing, a slight sediment was deposited, but there
was no solid or undigested matter; no appearance of mineral substance; no
effused blood; and but little mucus. The kidneys were enlarged, and con-
gested with venous blood. The liver was healthy; but the gall-bladder was
distended, and contained twenty gall-stones. The results of a chemical ex-
amination were—1, That the liquid of the stomach contained no trace of
poison, mineral or vegetable; 2, That it consisted of digested food, mucus,
with a small quantity ofsal-volatile and traces of common salt. Considering
that the severe symptoms commenced long after any article of food had been
taken, and that, had they arisen from any poison subsequently taken, it must,
from the rapidity of death and the absence of vomiting, have been found in
the stomach, it was inferred that death had not been caused by poison. The
opinion given at the inquest was, that death had taken place from a diseased
condition of the heart, producing fatal syncope.

Distention of the stomach.—This is by no means an unfrequentcause of
sudden death: it may occur at any age. In some instances, the distention of
this organ appears to act by inducing apoplexy, the usual marks of that dis-
ease being found in the brain. In other cases, death appears to be due to a
fatal impression analogous to shock, arising simply from the excessive me-
chanical distention of the organ: it is not surprising, that a suspicion of
poisoning should occasionally arise under such circumstances. I haveknown
several instances which have occurred within the last few years in this metro-
polis, where the individuals went to bed in their usual health after eating a
hearty .supper, and were found dead the following morning. On dissection,
no marked changes were discovered, excepting in some cases, slight conges-
tion of the cerebral vessels. The most striking appearance was the enor-
mously distended state of the stomach itself.

In December 1839, a girl, aged 22, after eating a hearty supper, retired to
rest. In about two hours she was found insensible, and she died in the course
of a few minutes. No post-mortem examination was required by the coroner;
although it is difficult to understand why, without it, there should have been
any*necessity for holding an inquest; as the cause of death, whieh was pro-
bably due to the distention of the stomach, was still left unexplained.—In
April 1841, a man, aged 34, ate a very hearty breakfast, consisting of three-
quarters ofa pound of beef withbread, and a pint and a half of coffee. In a
few minutes afterwards, he sat on a barrel to rest himself, but almost immedi-
ately fell backwards and expired.

This cause of death may be met with in persons of all ages. In November
1842, a girl, aged 13, ate a full breakfast; and about an hour afterwards she

became insensible, and died in the course of a short time. The only cause
which could be assigned for her death, was over-distention of the stomach
with food, probably leading to apoplexy. The following case, which was the
subject of an inquest in August 1841, is of a doubtful nature:—A man, aged
37, who had for some time complained of cramp in the stomach, partook of a
full breakfast, consisting of coffee, beefsteaks, and fish. In about half an hour
afterwards he was taken suddenly ill with violentpain and vomiting. He took
some salts and cream of.tartar; but became worse, and died about three hours
after the meal. The verdict was, thattheman " died by the visitation of God;"0

whereby the case was left in precisely the same obscurity as before the in-
quiry 1
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Rupture of the stomach has been observed to occur sometimes as a con-
sequence of over-distention, combined with efforts at vomiting; although in
other instances the rupture has taken place when there was but littlefood found
in the stomach. Death is, of course, a speedy consequence of this accident:
hence no difficulty can arise in practice withregard to it,because a post-mortem
examination would enable the practitioner at once to determine the cause. For
a fatal case of this kind, in which there was no apparent disease of the organ,
see Medical Gazette, ii. 182.

Rupture of thegall-bladder and gall-ducts, as well as of the impregnated
uterus or its appendages, may also suddenly give rise to alarming symptoms
of a suspicious kind in a previously healthy person. Death in such cases
commonly takes place from peritonitis. The rules for forming a diagnosis
are similar to those already described: a post-mortem examination suffices to
develope the real nature of the case.

When called to examine a case of suspected narcotic poisoning, and the
symptoms have occurred soon after a meal, the practitioner must remember
that although a full meal is a very common exciting cause of apoplexy, this is
not the case with any simple medicine,.liquid or solid, which may have been
swallowedby the patient. Should the symptoms follow the taking of a draught
or any kind of medicine, the circumstances becomes much more suspicious,
because the occurrence of apoplexy in such a case would be a pure coinci-
dence:—all we can say is, that it may happen—in proof of which we may
refer to the case mentioned ante (page 49,) and then we require other circum-
stances to aid our judgment. In the case of Sir Theodonius Boughton, the
narcotic symptoms supervened in two minutes after he had taken what was
supposed to be, a simple purgative draught; and it was this fact, no doubt, that
strongly influenced the jury in their verdict. The draught, it was presumed,
had contained laurel-water; and with some strong facts in favour of this pre-
sumption, they were unwilling to infer that the symptoms under which the
deceased labouredafter taking it, were owing to a coincidental attack of apo-
plexy or epilepsy. In all such cases, it can never be assumed that the medi-
cine taken was the cause of the symptoms, unless we suppose it to have been
a poison; while when the symptoms follow an ordinary meal, apoplexy may
be a natural result,—at least it is not absolutely necessary, in order to account
for them, to suppose that the food contained any poison.

CHAPTER VI.
ON THE TREATMENT OF CASES OF POISONING ALEX1PHARMICS—ANTIDOTES-

SPECIFIC REMEDIES CHEMICAL ANTIDOTES THEIR MODE OF OPERATION-
INSOLUBLE POISONS GENERAL PRINCIPLES OF TREATMENT THE STOMACH
PUMP—EMETICS—ELECTRO-MAGNETISM—TABLE OF POISONS AND THEIR CHE-
MICAL ANTIDOTES. I

The treatment of a case of poisoning must vary, not only according to the
nature of the substance swallowed, but according to the period of time which
has elapsed before medical assistance is demanded. Under the description of
each poison a full account will be given of the various remedies which it has
heen proposed to employ. At the present time, therefore, it will be only ne-
cessary to state the general principles upon which the treatment of cases ofpoisoning is based.
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Antidotal treatment.—Itwasformerly supposed thattherewere substances
which, if taken before or after the administration of poison, would counteract
its effects. The old Mithridate was a compound of this description, made
up of a variety of aromatic extracts. Its preparation was of the most complex
kind, both with regard to the number of its constituents, the proportions in
which they were mixed, as well as theprecautions tobe taken in mixing them.
Hence, whenever it failed, which was always when real poison was adminis-
tered, the failure was conveniently ascribed to something having been omitted
in its preparation.

In later times, physicians believed in the existence of what are called in the
old books Mexipharmies («Afg», to help or assist, and medicine.)
The name was applied to substances which were considered to exert a specific
action on poisons; i. e. that they had the power, by acting on the constitution,
of completely neutralizing their dangerous effects. These superstitious notions
disappeared as chemical knowledge began to spread; and then a mode of
treatment, founded on the chemical properties of poisons, was first introduced.
This class of substances is now known under the name of Antidotes (*vt<&to»,
remedy against poison.)

By employing the term antidote, it must not be understood that we mean a
specific for any individualpoison. The operation of antidotes is purely che-
mical, and their great use depends, first, upon their effects being either imme-
diate or extremely rapid; and, secondly, on their action being local, i. e. on
their producing an alteration in the nature of the poison by mere contact. It
is obvious, that unless these substances had an immediate operation, they
would be of no service; and we have a very easy and at the same time a sim-
ple method oftesting their efficacy, by the fact that the same or similar effects
ought always to be produced in a common test-glass as in the human stomach.
If the alleged antidote do not chemically change the nature of the poison out
of the body, it cannot be expected to have any such effect in the body, and
hence it should be rejected. It is not here, as in ordinary medical practice,
that the substance is given empirically; i. e. without our being able to explain
the mode in which it operates: that mode must, in the case of an alleged an-
tidote, be made visibleand apparent, or we can place no confidence in the treat-
ment. Whenever we depart from this principle, we lose ourselves in uncer-
tainty; and thus it is, thatsubstances have beenfrequently extolled as antidotes,
and have had a certain repute for a time, but have long since passed into
oblivion. Charcoal was formerly given in cases'of poisoning by arsenic, and
it was supposed with very good effect. Experience, however, has now shown,
that the good effects under such treatment must have been really due to other
causes which at the time escaped observation.

All toxicologists agree, with the few exceptions to be presently stated, that
there is no substance at present known which possesses a specific effect in re-
moving the symptoms produced by poison. The so-called antidotes act upon
the poison, and not upon the body: theiraction is, therefore, strictly of a che-
mical nature. Some substances, it is true, are useful as stimulants, and act by
rousing the nervous system. On this principle we may explain the good ef-
fects produced by a strong decoction of coffee in a case of poisoning by opium,
or by ammonia, in poisoning by prussic acid. Dr. Christison considers that
there are two poisons the secondary effects of which may be subdued by the
administration of certain substances. These must, of course, operate by "ex-
citing in the system an action capable of neutralizing that established by the
poison. The remote operation of lead may be sometimes corrected by mer-
cury given to salivation, while the violent salivation caused by mercury, may
be occasionally corrected by nauseating doses of antimony. (On Poisons, p.
41.) Mr. Allison has more recenUy stated, that chlorate of potash possesses
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the property of subduing mercurial ptyalism ; and that, from the results of nu-
merous trials, he believes this salt to stand in anantagonistic relation to mercury.
(Med. Gaz. xxxviii. 953.) This comprises, I believe, all that is at present
known concerning what some have denominated constitutionalantidotes. We
know of no substance that will thus subdue the effects of arsenic; but it is not
improbable that, under a proper system of therapeutical inquiry, more agents
of this kind, i. e. bodies possessing a counteracting power over this and other
poisons, may be hereafter discovered.

Our inquiries respecting antidotes will therefore be limited to those sub-
stances which have a decided chemical operation, and alter the form of the
poison. According to Orfila, an antidote should be a substance possessed of
the following properties:—1. That it shouldbe taken in large doses without
danger; 2. That it should act upon the poison whether liquid or solid, at a
temperature equal to or below that of the human body; 3. That its action
should be rapid; 4. That it should be capable of combining with the poison,
although enveloped in mucus, blood, or other substances contained in the
stomach; and, 5. That it should entirely destroy the deleterious properties of
the poison. He divides antidotes into two classes—1. Those which render
the poison perfectly inert, such as the soluble sulphates in poisoning by the
salts of lead or barytes, or the soluble chlorides in poisoning by nitrate of
silver; and, 2. Those which, by combination, merely render the substance less
poisonous, e. g. albumen in poisoning by the salts of mercury and copper.
(Toxicologie, i. 18.) The larger number of antidotes will probably be found
to act rather by diminishing, than by entirely destroying the noxious properties
of the substance taken.

Mode of operation of antidotes.—This has been already stated to be of a
purely chemical nature, and it now remains to be explained that the principle
of their operation is, either to render thepoison less soluble, and therefore less
liable to be absorbed into the body,—or to neutralizeand convert it, as in the
case of a mineral acid or alkali, to a neutral or harmless chemical salt. There
are numerous instances of both of these modes of operation. The greater
number of chemical antidotes act merely by rendering the substance less
poisonous, by diminishing its solubility in the mucoua fluids of the stomach.
In addition to the cases already mentioned, the use of carbonate of lime in
poisoning by oxalic acid, furnishes a good illustration of this mode of opera-
tion,—the oxalate of limev from its comparative insolubility, not acting as a
poison. In rendering a poison insoluble by the administrationof an antidote,
it is necessary to bear inmind, that the substance used for this purpose should
be itself inert, or we shall only be substituting one poison for another. I have
heard of a case in which it was proposed to give subacetate of lead in poison-
ing by oxalic acid; and this poisonous salt has been veryrecenfly proposed
by a French chemist, as an antidote to the alkaline sulphurets! In another in-
stance, nitrate of silver was suggested as an antidotefor prussic acid. Admitting
that oxalate of lead, the sulphuret oflead, and cyanide ofsilver, are insoluble,
in water,—the compounds required to form them are highly injurious, and the
cyanide of silver may itself create a poisonous action on the body. The pro-
posal of such a mode of treatment can only proceed from an erroneous theo-
retical view of the subject.

Some chemical antidotes do not act by rendering the poison insoluble, but
by simply neutralizing it, and depriving it of its active poisonous properties.
This mode of operation applies only to a limited number of substances, namely,
the mineral acids and alkalies. Thus, in poisoning by either of the three
mineral acids, magnesia and its carbonates are the antidotes'commonly selected
—a soluble salt of magnesia being formed ineither case, and the corrosive pro-
perties of the acid destroyed. On the other hand, inpoisoning by potash, soda,
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or ammonia—vinegar, lemon-juice, or a solution of citric or tartaric acid, is
given, and a harmless neutral salt is formed.

It is a rule which it is almost trite to state, that as antidotes act locally, i. e.
on the poison and not on the constitution, their efficacy entirely depends on
their timely employment. In a large number of cases, it must be confessed,
theyhave utterly failed,for the simple reason, that they have been administered
too late. The poison has either been absorbed into the body, and thereby
carried beyond the reach of any antidote ; or it has produced such extensive
destruction in the stomach and other parts, as to render all treatment perfectly
hopeless. This, however, must not discourage us from the use of these anti-
dotes so long as there is life. Hundreds of persons who have been drowned
cannot be restored to life : but this want of success is noreason for our refusing
to apply the means for resuscitation to every future case of apparent death by
drowning. In the same way we are bound to use every reasonable effort in
a case of poisoning, although it may be so far advanced as to be apparently
beyond the reach of all remedies.

It has justbeen stated, that some antidotes act beneficially by neutralizing
the poison, if acid or alkaline : but we must beware of drawing the inference,
that mere neutralization is all that we have to regard in the treatment. We
are bound to consider whether the neutral salt formed may or may not be in-
jurious of itself; for it is obvious that if it be injurious, we are only substituting
one poison for another. Owing to false reasoning of this kind, some have
adopted a veryimproper method oftreating cases of poisoning by oxalic acid:
—they have employed the alkaline carbonates, f. e. of potash, soda, and am-
monia ; but die soluble oxalates of these alkalies are themselves poisonous,
therefore the use of the alkaline carbonates should be avoided. They chemi-
cally neutralize the acid, but they do not prevent it from exerting a poisonous
action.

Insolublepoisons. —Having thus considered theaction of antidotes in regard
to soluble poisons, the question naturally arises—What is to be done in those
cases where the poison is just as insoluble as any antidote could make it? It
would be wrong to infer, that because a substance is insoluble in water, it
cannot act as a poison: there are some very active substances which are quite
insoluble in water. Among these may be mentioned—the arsenite, carbonate,
and subchloride of copper,—the carbonate of lead, carbonate of barytes, the
ammonio-chloride ofmercury, calomel, and yellow arsenic, or the sulphuret of
arsenic. Most of these are well known to be highly poisonous, although, per-
haps, they do not act so rapidly, nor in such small doses as their analogous
soluble compounds. The admission that such insoluble substances are poi-
sonous, may appear to be opposed to the principle on which one class of
chemical antidotes has been hitherto supposed to act; but it must be remem-
bered, that the insoluble compounds produced by antidotes, have been found
by experience to be far less active than the substances for which they are ad-
ministered—they do not appear to be absorbed so rapidly, and there is, there-
fore, a better chance of saving life. This, of course, is a matterof experience.
The sulphate and carbonate of lead, for example, are equally insoluble in
water:—but observation teaches us, that the carbonate is a decided poison,
while we have no reason to believe that the sulphate is possessed of poisonous
properties. Hence we do not say that an alkaline sulphate acts beneficially,
merely because it converts the salt of lead into an insoluble compound, for an
alkaline carbonate would do this,—but because, in addition to its insolubility,
there is reason to believe that the compound produced is inert. In poisoning
by a soluble salt of copper, we may, by giving an alkaline carbonate, throw
down the copper in the form of an insoluble carbonate ; but experience has
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taught us that, under these circumstances, we should only be changing one
poison for another.

It was formerly the custom to give a solution of sulphuret of potassium in
cases of poisoning by arsenic :—it was known that the sulphuret of arsenic
was insoluble; hence it was rather hastily inferred that it was inert. We
must now look upon it as a sort of miracle, thatpersons thus treated ever re-
covered. The alleged antidote itself, the sulphuret of potassium, is a poison;
so that if the patient did not die from the poison originally swallowed, his life
was endangered either by the sulphuret ofarsenic resulting from the action of
the antidote, or by the antidote itself! The inefficacy of an alkaline sulphuret
as an antidote to arsenic was experimentally proved by Casimir Renault, so
far back as the year 1802. He found that all of these sulphurets destroyed
animals, to which small doses of arsenic had been given, in a shorter time than
arsenic itself. (Nouvelles Experiences sur les Contre-Poisons de 1'Arsenic,
Paris, Fructidor, An. ix. p. 25.) He furtherproved that the numerous alleged
cures by alkaline sulphurets and sulphureous waters, must have been due to
other causes(ib. p. 40.) The researches of Renaultare well calculated to show
the inefficiency of the methods adopted by some modern experimentalists, in
order to determine the antidotal properties of substances.

It has been supposed that the action of these insoluble poisons is explicable
on the supposition that they may become soluble, or at least capable of sus-
pension, in the acid and mucous fluids of the stomach. This may be, to a
certain extent, true; but in one case of poisoning by carbonate ofcopper, the
green compound was found spread over the whole of the lining membrane of
the stomach and intestines. The muriatic and acetic acids in the gastric juice
are in too small a quantity, to allow us to suppose that theinsoluble is thereby
converted into a soluble poison to any extent. Besides, the discovery of the
insolublepoison in the viscera, as in the case just described, renders it probable
that the acids contained in the fluids of the stomach, are not so much the cause
of poisoning, as the suspension and mechanical diffusion of the substance itself
through the alimentary canal. From the foregoing considerations, then, we
infer that the fact of a substance being entirely insoluble in water, is no proof
that it may not act as a poison on the body.

The question arises, Are we, then, without antidotes in such cases ? In a
case where an excessive dose of calomel or white precipitate has been given,
albumen might be administered as the only resource. It would serve at least
to envelope the insoluble powder, and render the ejection from the stomach
more certain. In the case of the two carbonates of lead and barytes, they
might be transformed into the less injurious sulphates, simply by administering
sulphate of magnesia acidulated with vinegar or lemon juice. There would
be no injury to the patient in trying this experiment. The alkaline sulphates
alone, it is obvious, can have no action upon carbonate of lead.

Anjpng the mostformidable of the insolublepoisons is the arsenite of copper
(Scheele's green.) I am not aware that we have any chemical antidote for
this very poisonous substance, which is perfectly insoluble in water. The
hydrated sesquioxide of iron has been recommended; but, from facts to be
presently stated, it is doubtful whether it can be of the leastutility. Admitting
that the acids of the stomach may partially dissolve the poison, and that oxide
of iron can displace oxide of copper from its saline combinations, the arsenite
of iron formed is just as insoluble in water, and justas soluble in acids, as the
arsenite of copper. No treatment is in such a case likely to be successful,
except that which is directed to the mechanical expulsion of the poison from
the alimentary canal.

There are some other substances for which we have no chemical antidotes:such as opium, the iodide of potassium, strychnia, cantharides, and the whole
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tribe of narcotico-irritant or vegetable poisons. The claims ofanimal charcoal,
a substance which has been lately recommended as a universal antidote, will
be presently considered. It has been recommended, in cases of poisoning by
iodideof potassium, to give large doses of farinaceous substances. It is impos-
sible to conjecture on what principle such substances are recommended: for
theyproduce no decomposition of the iodide, but a meremixture. Even the pro-
duction of the blue iodide of farina in poisoning by iodine places thepatient in
no better position. While there is no proof whatever that a combination with
starch renders iodine innoxious, there is great reason to believe that it is still
capable of acting as a poison. Dr. Lawrie considers that in one case in which
he administered the blue iodide of farina medicinally, it occasioned the death
of thepatient. (Med. Gaz. vol. xxvi. p. 589.) In recommending substances
of thiskind as antidotes, some appear to consider that the treatment of poison-
ing, consists merely in producing any sort of chemical change in the poison,
forgetting that it is to the nature of the change, and not to the mere fact of its
production, thatwe are bound to look for beneficial results. As other instances
of thiskind of practice, I would refer to the suggested employment of lime-
water in poisoning by corrosive sublimate, whereby red oxide of mercury,
itself an active poison, is formed of ammonia, as an antidote in poisoning by
opium, the only effect of which is to precipitate the morphia, without in any
way diminishing its poisonous properties; or of a solutionof sulphate of iron
in poisoning by prussic acid, which, in the absence of an alkali, can have no
effect at all. The occurrence of such cases clearly proves the necessity for
basing the antidotal treatment of poisoning on some well-defined principles.

As we are not acquainted with any general antidote in cases of poisoning,
the treatment must be varied according to the kind of poison. It is therefore
advisable that we should, if possible, obtain some previous knowledge of the
nature of the substance taken. Commonly a suspicion exists;—some of the
substance may be procured, or some of the matter brought off the stomach
may, by its smell, colour, or chemical properties, lead to a suspicion of its
nature. A diagnosis may often be obtained by observing the colour of the
matter first vomited. In poisoning by sulphuric acid it is black; by nitric
acid, brown, yellow, or greenish; the same in poisoning by muriaticacid; in
the case of oxalic acid it is of a coffee colour, or of a dark greenish-brown.
In all these cases the liquid is acid, and acts upon organic colouring matter,
e. g. the dyes of dresses. In alkaline poisoning, there is a strong alkaline
reaction in thevomited liquids, hi poisoning by the salts ofcopper, the matter
vomited is of a greenish or blueish colour. Some substances are at once
denoted by the odour; as prussic acid, oil ofbitter almonds, ammonia, opium
and alcohol. In other instances, the poison can be detected only by chemical
processes, and for the ready application of tests, an extensive acquaintance
with practical toxicology is required. When none of the substance can be
procured, and no information respecting it can be obtained, we may in some
instances be, guided, first, by the nature of the symptoms, and, secondly, the
time at which they commenced after the substance was swallowed'.

It has been already stated, that irritant poisons are known, from whatever
kingdom they may be derived, by their occasioning speedily severe pain in the
abdomen, with violent vomiting and purging. Similar symptoms may, as we
have seen, proceed from certain diseases; but if there should be any moral
ground to suspect poison, we are bound to employ the means resorted to in
cases of poisoning. These means are: first, the removal of the poisonfrom
the stomach; and, secondly, the employment of chemical antidotes. The
removal of the poison from the stomach, may be effected either by emetics or
the stomach-pump. This is the great point to which we must look for the
safety of the patient. All other treatment, even that of antidotes, must be sub-
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ordinate to this. So long as any portion of the poison remains inthe stomach,
the patient is not safe; and if we delay the employment of means to remove
it, he will die, although the stomach may be subsequently entirely cleared of
the poison. Cases of this description have repeatedly occurred at Guy's Hos-
pital, the patient having been brought in when too late. It has sometimes
happened that the party first called to see the patient, has been too much occu-
pied in seeking for or administering antidotes, and has neglected to empty the
stomach, which is the first and by far the most important consideration in
practice. The two kinds of treatment may go on together, i. e. we may pro-
mote vomiting by the administration ofwater containing the antidote.

Emetics.—With regard to clearing the stomach, the irritant poisons in gene-
ral act as powerful emetics, and therefore all that we have to do is to promote
vomiting by the free administration of warm water. In the case ofoxalic acid,
however, it is desirable to avoid giving much water, as the poison is dissolved
and rapidly diffused over a large surface of the intestines, whereby it becomes
more easily absorbed. If the vomiting should cease, or if it should not have
taken place as an effect of the poison, we must then give an emetic of sulphate
of zinc or copper, i. e. from fifteen to twenty grains at a dose, and unless at-
tended with marked effect, this must be repeated every quarter ofan hour. Ipe-
cacuanha and tartar emetic should be avoided, for they are liable to produce
excessive nausea,and during thisstate the poison becomes more rapidly absorbed.
Supposing that we have not at hand the sulphate of zinc or copper, there is
scarcely a house in the country that does not furnish an emetic in the shape of
common mustard. From a teaspoonful to a dessert-spoonful of this, in half a
glass of warm water, may be given to the patient every five or ten minutes,
according to the effect. The back of the throatmay be at the same time tickled
with a feather. If there should be no mustard, then a thick mixture of yellow
soap and warm water may serve as a substitute.

It is right to bear in mind, that most of these emetic substances are themselves
irritant, and therefore a proper degree of caution must be observed in giving
them. In all cases where the symptoms are those of irritant poisoning, the
administration of viscid or mucilaginous liquids is advisable. Barley water,
decoction of linseed, flour and water mixed in the form of a paste, albumen, or
a mixture of oil and lime water, or yellow soap and water may be freely given.
These viscid substances serve to protect the coats of the stomach, to lock up the
undissolved particles of poison, and thereby favour its expulsion during the act
of vomiting.

A second method of clearing the stomach is by the use of the stomach-pump.
This most useful instrument has been undoubtedly the means of saving life in
many cases. On some occasions it may supersede the necessity for resorting to
emetics; at others, it will effectually clear the stomach, where emetics will not
answer; and lastly, it admits of the introduction of the antidote and the speedy
removal of the compound formed. In a case where nearly an ounce of arsenic
had been swallowed, I found the stomach so cleared by the active use of this
instrument, thatafter death not the fiftieth part of a grain of the poison could be
detected in the organ. The fact of thepatient having died, may appearto show
that in this instance the instrument was of little service; but the female was
only brought to the hospital many hours after the poison had been taken. The
result, nevertheless, clearly proves how perfectly this instrument acts, even with
regard to a comparatively insoluble poison like arsenic. The employment of
the stomach-pump requires great care: serious accidents have more than once
arisen, even in the hands of those who have made anatomy a branch of their
studies. In one instance it is reported, that after death some of the injectedliquid was found in the lungs, into which organs it had been thrown instead of
the stomach. Should any violence be used, the end of the tube, ifof ivory, may
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tear and lacerate the membranes covering the throat and gullet, or even the
stomach itself, of which many instances have occurred. There are several
varieties of the stomach-pump. That is the best which is the most simple, and
requires the least shifting of its parts. One has been lately introduced, in which
the action of the instrument is reversed simply by moving the syringe back-
wards and forwards, without any unscrewing. In children, the use of a com-
mon catheter has been recommended, to which a syringe may be fastened by a
piece of wet skin or bladder. ,

There are some cases in which it is advisable not to employ the stomach-
pump, but to trust to vomiting. I allude to those instances in which the poison
taken, has been a mineral acid or caustic alkali, bromine, iodine, or in short a
corrosive substance of any kind whatever. In poisoning by any of the corro-
sives, those parts of the body which come in contact with the substance, are
chemicallyacted on and destroyed. The attempt to pass an instrument in such
a case, might lead to the laceration of the softened membranes, and in some in-
stances to the perforation of the oesophagus or stomach. Such cases may be
easily distinguished from others, for on opening the mouth the chemical action
of the poison may be plainly seen on the teeth, gums, tongue, and the back of
the throat.

The Narcotic and Narcotico-irritant Poisons are known by the peculiar
cerebral symptoms which they produce. Our treatment must be directed to
the removal of the poison from the stomach; and there is no instance in which
the stomach-pump has been so successfully employed as in this form of poison-
ing, when the poison has been taken in solution. If the instrument be not at
hand, then we must employ one of the emetics already described; but it is pro-
per to remember, that emetics never act readily unless the person is kept roused.
On no account should we allow the individual to give way to the heavy feeling
of sleep which commonly oppresses him. There is no plan so well adapted for
recovering a patient, or so successful in its results, as the passing of shocks
along the course of the spine and in the cardiac region by means of an electro-
magnetic apparatus. Mr. Sibson, of the General-Hospital, Nottingham, has
applied this method oftreatment most successfully, in poisoning by opium, when
every other plan had failed. Mr. Tubbs, of Upwell Isle, informs me, that, by the
application of gentle shocks from a battery of this kind, he succeeded in saving
the life of an infant only three weeks old, which had been poisoned by an over-
dose of Godfrey's cordial. In the absence of this apparatus, the patient may be
kept roused by causing two active persons to walk about with him,—by dash-
ing cold water upon the chest, back, and head,—by rubbing the chest and backs
and palms of the hands with compound camphor liniment, or any other stimu-
lating embrocation. It has been recommended to employ flagellation to the
palms of the hands and soles of the feet. In the cases of young infants, it has
been found sometimes beneficial to plunge, them into a warm bath, and sud-
denly raise them into the cold air; this is said to have acted as a very effectual
stimulant. Ammonia may be cautiously used to the nostrils in cases of poi-
soning by opium; but we must remember that it is a powerful stimulant;
and if the strong vapour be allowed to be too fully respired, it may produce
serious after-consequences. When the poison has been removed, and the power
of deglutition exists, a very strong decoction of coffee may be frequently given;
or, should the individual be unable to swallow, this may be introduced by the
stomach-pump.

There are no chemical antidotes for these poisons; i. e. there is no substance
which will so decompose them in the stomach as to prevent their absorption
and diffusion. Our treatment, therefore, is confined to the expulsion of the
poison, and as far as possible to the counteraction of the symptoms by ordi-
nary therapeutical means; not to the production of any chemical change in
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the poison itself. Infusion of cinchona or oak bark may precipitate the alka-
loid, but it is questionable whether the patient will derive any benefit from the
administration of liquids containing tannin. Vinegar was formerly used and
recommended as an antidote for opium, but we now know that it tends to
render the poisonous part of the drug more soluble, and it thus aggravates the
mischief. Ammonia has been also recommended, but it can only act benefici-
ally as a stimulant after theremoval of the poison. \

The narcotico-irritant poisons are commonly taken in substance, as under
the form of roots, leaves, berries, or seeds of the respective vegetables.
Emetics, purgatives, and laxative enemata, constitute the treatment which
should be pursued, The removal of the poison, even after it had been some
time in the stomach, has been often attended with the best effects. If these
substances have been taken in the form of decoction or infusion, the stomach-
pump may be beneficially employed.

TABLE OF POISONS AND ANTIDOTES.
POISONS ANTIDOTES.

Non-Metallic Poisons.
"Sulphuric
Sulph. Indigo . . . .
Nitric
Muriatic
Nitro-Muriatic . . .
JVitro-sulphuric . . .

Magnesia, mixed with milk or
water —Carbonate of lime —Compound chalk powder —Mixture of soda—Carbonate of
soda diluted.

Mineral acids.

Oxalic
TartaricVegetable acids Carbonate oflime.

Carb. lime — Sulph. lime, dis-
solved in water.Binoxalate ofpotash.

Bitartrate of potash .Salts
Carbonate of soda diluted.

Potash, soda, ammo-
nia, and their car-
bonates

Vinegar and water, equal parts— lemon-juice—citric acid —oil.
Alkalies . . .

"Baryta and its soluble
salts'

Carbonate of baryta .
Alum ........

Sulphate of soda, magnesia, pot-
ash, or lime.

A mixture of sulphate of mag-
nesia and vinegar, diluted.Salts

Carbonate of soda, or sesqui-car-
bonate of ammonia.

Metallic Poisons.
A mixture of oil and lime water—

Hydrated-magnesia ? — Hydrated
sesqui-oxide of iron?

Arsenic and soluble Arsenites—-Ar-
senic acid

Corrosive sublimate and salts of mer-
cury , Albumen diffused in water—Gluten

or flour diffused in water.
Soluble salts of lead The alkaline sulphates.

Sulphate of magnesia and vinegar di-
lutedCarbonate of lead

Albumen—Milk—Gluten—Flour and
water.Soluble salts of copper

Decoction of oak bark, or cinchona
—Tincture of kino, or catechu-
Magnesia.

Tartarized antimony
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»

Chloride of antimony . . Carbonate of soda—Magnesia.
Milk—Carbonate of soda—Magne-

sia.Salts of tin
Milk—Carbonate ofsoda—Magne-

sia.Sulphate or acetate of zinc
Carbonate of soda, or sesqui-carbo-

nate of ammonia.Sulphate of iron
Chloride ofsodium.Nitrate of silver

Narcotic Poisons.
Emetics—Stomach-pump—Coldaffu-

sion—Strong decoction of coffee—
Electro-magnetism.

Opium—Hyoscyamus

Prussic acid—Essential oil of al-
monds

Cold affusion—Mixed oxides of iron
in water.

The special details of treatment will be given hereafter, in speaking of the
poisons individually.

From the remarks already made, it will be observed, that most of the sub-
stances in the column of antidotes act only by diminishing the solubility of the
poison, and therefore by rendering it less noxious.

CHAPTER VII.

TREATMENT OF POISONING CONTINUED—GENERAL ANTIDOTES—CHARCOAL—ITS
INEFFICACY ANTIDOTES TO THE MINNRAL ACIDS ANTIDOTES TO ARSENIC
HYDRATED OXIDE OF IRON HYDRATE OF MAGNESIA EXPERIMENTS ANTI-
DOTES TO CORROSIVE SUBLIMATE ALBUMEN CHLORIDE OF TIN SOURCES OF
FALLACY IN THE USE OF ALLEGED ANTIDOTES GENERAL TREATMENT OF CASES
OF POISONING.

Many attempts have been made of late years to discover some general anti-
dote which might be administered in every case of poisoning; but these have
dened in failure. Nothing but the complete expulsion of the substance from the
body can give security to the patient, or hope of success to the medical at-
tendant.

Charcoal powder was recommended as an antidote to arsenic, by M. Ber-
trand, nearly forty years ago; but, from experimentsmade by Orfilaand others,
it appeared to act Only by mechanically enveloping the poison. M. Bertrand
is reported to have swallowed with impunity five grains of arsenic inone dose,
mixed into an emulsion with charcoal: but as this is not the way in which
arsenic is swallowed as a poison, the fact establishes nothing in a practical
point of view. Dr. Christison states that charcoal has been proved to be des-
tituteof all efficacy, when not administered untilafter the arsenic is swallowed;
and this is undoubtedly the truth. If M. Bertrand had mixed the arsenic with
fine clay or sand, he would probably have found these substances equally effi-
cacious ! The fact is, large masses of insoluble powders tend to block up the
orifices of the absorbents, and prevent the absorption of the poison: but it is
quite a misapplication of language to call such substances antidotes. (See
Flandin, Traite des Poisons, i. 587.) The use of purified animal charsoal
has been lately proposed by Dr. Garrod as a general antidote in cases of
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poisoning, but especially for those noxious substances which belong to the or-
ganic kingdom. He states that he found this kind of charcoal to form
compounds with arsenious acid and other mineral substances, removing them
from their solutions, and that it is quite equal, if not superior, to the hydrated
oxide of iron as an antidote toarsenious acid; that the compounds which ani-
mal charcoal forms with poisonous principles, have no injurious action on the
body, and the antidote itself may be given to almost any amount, as it is per-
fectly inert. (Pharm. Journ. Jan. 1, 1846,p. 325.) The quantity required for
neutralizing (?) strychnia amounted, according to him, to about 240 times the
weight of the poison; but the proportionrequired for the separation of arsenic
or corrosive sublimate is not stated. Most of Dr. Garrod's experiments appear
to have been performed by administering to the animal, the poison previously
well mixed with charcoal. The results, therefore, like those obtained by Ber-
trand in 1813, do not appear applicable to practice. The charcoal probably
acted in these cases mechanically, especially as it was only found efficacious
when given in very large bulk; and it is not improbable that an equal quantity
of pipe-clay would have had a similar effect. Dr. Garrod says, that " in the
experiments with the pure alkaloids, the antidote was given with the poison:
in the case of the more mild vegetable poisons the antidote was administered
ten or fifteen minutes afterwards, andmostly with a favourable result. (Pharm.
Journal, April 1846,p. 441.) These experiments do not appear to me to be
sufficient to justify us in ranking animal charcoal as an antidote. This sub-
stance has been long known to possess the power of removing colours and
odours from organic liquids; and in a work published in 1844,(Manual of
Med. Jur. 1st ed. p. 248) I stated that this was an objection to the use of ani-
mal charcoal in discolorizing a suspected solution of opium; but, with the
exception of the instances referred to by Dr. Garrod, I am not aware that ani-
mal charcoal possesses the property of precipitating or combining with any
mineral poison to form an insoluble inert compound. The following experi-
ments appear to me to be decidedly adverse to the view that it can operate as
an antidote to arsenic under any circumstances whatever. A grain of arsenious
acid was dissolved infive drachms of water, and well shaken with sixty grains
of animal charcoal, for a quarter of an hour. The liquid was filtered and
tested, when arsenic was found in it by all the tests, justas abundantly as if
no animal charcoal had been employed. Whether any minute particle of the
poison had become locked up in the mass of charcoal left on the filter, was
not so material, as the fact that a very large quantityof arsenic was still freely
dissolved in thefiltered liquid. In this case the poison was perfectly dissolved,
and therefore in a state best fitted for this alleged mode of separation. In the
next experiment finely-powdered arsenic was employed. One grain was well
mixed in five drachms of water, with sixty grains of animal charcoal, and
shaken for a quarter of an hour. On allowing the tube to stand at rest, the
white grains of arsenious acid were observed to be lying beneath the charcoal
at the bottom of the tube ; there had been evidently no change, a result for
which, considering the great insolubility of arsenious acid, one might have
been prepared. The mixture was then boiled for twenty minutes, the loss by
evaporation being made up: the filtered liquid was found, after half an hour,
to be as strongly impregnated with arsenie as if no charcoal had been present.
In the next experiment one grain of corrosive sublimate was dissolved in five
drachms of water, and sixty grains of animal chareoal added. The mixture
was shaken for a quarter of an hour, and filtered. The usual tests for corro-
sive sublimate showed its presence in abundance in the filtered liquid. It
therefore appears to me, that animal chareoal, even when used in sixty times
the weight of the poison, and under the most favourable conditions of perfect
solution, of immediate mixture, and, in one instance, at a boiling temperature,

7*
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can have no counteracting influence whatever on the poisonous effects of
arsenic and corrosive sublimate. (See also Devergie, Med. Legale, ii. 471.)
If half an ounce of either of these poisons had been swallowed, it is therefore
obvious that even thirty ounces of animal charcoal would have had no effect!
With respect to the action of animal charcoal on organic poisons, I have ob-
served that there has been an apparent removal of meconate of morphia in
the case of opium, but to an extent quite insufficient to place the patient in
safety. In regard to the pure alkaloids, the satisfactory results have only been
obtained by Dr. Garrod with enormous quantities of charcoal, and under cir-
cumstances inwhich we are never called upon to treat a case of poisoning, t. e.
where the poison has been taken mixed with the antidote. I therefore m6st
fully agree with the statement made many years since by M. Devergie, that
not the slightest confidence can be placed in animal charcoal as an antidote in
any case of poisoning. (Medecine Legale, ii. 470, 1 Ed.) M. Bussy, who
has lately experimented on this subject, has come to the conclusion thatpurified
animal charcoal has no power of counteracting the effects of arsenic. (Gaz.
Med. May 23, 1846.)

Objections might be taken to many of the substances contained in the list of
antidotes: for the efficacy of some of them in neutralizing the effects of the
poison is very questionable.

Antidotes to the Mineral Acids.—Magnesia is commonly recommended,
but its bulk and great insolubility render it inconvenient for administration. I
ascertained that in one case ofpoisoning by sulphuric acid, in which magnesia
had been given soon after the accident, the matter vomited, after the lapse of
from half an hour to an hour, was still intensely acid and corrosive, the poison
having become only very partially neutralized. I am therefore inclined to
think that the frequent administrationof a diluted solutionofcarbonate of soda
or potash, wouldbe much more efficacious than the use of magnesia or its car-
bonates. In poisoning by oxalic acid, these soluble carbonates, for reasons al-
ready stated (page 70,) wouldbe inadmissible.

Antidotes to arsenic.—There are two substances which have been recently
strongly recommended as antidotes to arsenic in all its forms: I allude to the
hydrated sesquioxide of iron and hydrate of magnesia. It is said that arsenic
(arsenious acid) forms an insoluble precipitate with both of these substances,
and that the poison is rendered comparatively inert. I have placed these sub-
stances in the list of antidotes, in deference to the views entertained by some
eminent toxicologists: but I do not consider it the less necessary to state here
those circumstances which induce me to believe that no reliance can be placed
on either of them in cases of poisoning by arsenic.

Hydrated sesquioxide ofiron.—This substance is prepared by precipitating
persulphate of iron by ammonia, and washing the precipitate : it is used in the
moist or hydrated state. It is supposed by some to act by combining with the
arsenious acid to form an insoluble arsenite of iron; but it has been clearly
proved by the experiments of Taddei and Orfila, that the arsenite of iron, like
the arsenite of copper, is a poison; and those who advocate its use, admit that
a much larger quantity ofoxide than is necessary to form the chemical arsenite,
is required for any antidotal effect to follow. Dr. Brett found in his experi-
ments, and I have ascertained the same point, that when even eight or ten parts
of the dydrated oxide were mixed with one of the poison in a perfect state of
solution, the arsenic was not entirely thrown down; but might still be detected
in the liquid by the usual tests. Dr. Maclagan of Edinburgh states, that it
requires twelve parts of oxide as a hydrate, and sixty parts when dried, to neu-
tralize one of arsenic; therefore something more is necessary than theformation
of an insoluble arsenite of iron, admitting that this compound is really pro-
duced. According to this view, if an ounce of arsenic has been swallowed,
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and none of the poison ejected, twelve ounces at least of the hydrated oxide
should be given immediately, inorder to produce any goodeffects ; and this is on
the assumption that the poison is in a state of perfect solution in water! But
as arsenic is almost always taken in the form ofpowder, and is very little solu-
ble in water, it appears to me thatall experiments performed with the hydrated
oxide of iron on a boiled and filtered solution of the poison, have not the least
practical bearing on the question of treatment. Devergie states that oxide of
iron, unless taken in a dose equivalent to thirty-two limes the weight of the
poison does not prevent its action as such. Thus, if a person has taken three
or four drachms of Arsenic—a common dose—at least a pound of the oxide
must be given to have any antidotaleffect! (Medecine Legale, ii. 475.)

In order to ascertain whether this substance could really be considered a
chemical antidote under the circumstances in which arsenic is commonly taken,
I mixed a quantity of the hydrated sesquioxide of iron, obtained by precipi-
tating with ammonia six ounces of a strongly saturated solutionof the persul-
phate of iron, with forty grains of finely powdered arsenious acid, adding about
two ounces of a mixture ofalbumen and water, as a substitute for the mucus of
the stomach, and making the whole quantity up to sixteen ounces with distilled
water. The mixture was well agitated, and kept at a temperature of about75°
for a week, at the end of which period the greater part of the arsenic still re-
mained undissolved at the bottom of the vessel. As this poison is frequently
taken in coarse lumps, and almost always in very large quantities, in the state
of powder, it is not possible to conceive, under these circumstances, that oxide
of iron should exert any chemical action upon it of an antidotal nature.

In order to test further, the alleged value of the oxide ofiron as a chemical
antidote, the following experiment was performed. Sixty grains of finely
powdered arsenic were mixed with the hydrated oxide of iron, recendy pre-
cipitated from eight ounces of a saturated solution ofpersulphate by ammonia,
—a sufficient quantity of this alkali being left to produce a strong.reaction on
test paper. The whole quantity of water was made up to twenty fluid ounces.
This mixture was frequently agitated, and kept for six hours at a temperature
of 98° in a water-bath. It was allowed to remain for a fortnight, being occa-
sionally shaken during that time. On examination it was found, that a large
portion of the powdered arsenic still remained undissolved, and uncombined
with the oxide of iron at the bottom of the vessel. On drying a portionof this
sediment on plate glass, the arsenious acid was easily detached from the oxide
of iron. No portion of arsenic was held dissolved in the liquid, which was
no longer alkaline. Reinsch's test, however, showed that some part of the
arsenic was either mechanically mixed or chemically combined with the oxide;
and there is no doubt that so much as had been dissolved by the water and
the alkali, had become precipitated. The quantity of oxide of iron here used
was very great.

It has been stated that an insoluble combination of arsenic with oxide of iron
is not formed unless an excess of ammonia is present; and Dr. Christison
considers that a triple compound is formed of arsenious acid, ammonia, and a
large excess of oxide of iron. Orfila (i. 365) found that arsenite of iron is
itself a poison, only less active than arsenious acid from its being less soluble:
—he inferred from his experiments that this compound of arsenic and sesqui-
oxide of iron acted as a poison to animals, owing to its being slightly soluble
in the gastric juice. By giving a larger quantity ofoxide, its insolubility was
increased,and then,he states*it possessed antidotal powers. But still it appearsto me, that this explanation does not meet the question. What is to renderthe powdered or coarse arsenic soluble, in order that the insoluble oxide may
combine with it? Among those who have found that it is entirely destitute ofantidotal powers is Dr. Cramer. He administered arsenic to ten rabbits, and
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employed the oxide ofiron as a counter-poison; but without any good results.
(Schneider's Ann. 1836,i. 455.) From many experiments which I have per-
formed in order to determine the value of this alleged antidote in a chemical
point of view, I have obtained thefollowing results :—1. When the arsenious
acid is perfectly dissolved in water, and mixed and agitated with twelve or
fifteen times its weight of the hydrated oxide, the poison is precipitated with
it in a very insoluble form, and on drying is not separable as arsenious acid
from the oxide of iron by the heat of a spirit-lamp. 2. When the poison is
mixed and agitated in the state of poioder with the oxide, there is little or no
effect. The arsenic becomes mechanically diffused through the oxide, and is
readily obtained by volatilizationfrom the dried powder, in which the grains
of arsenious acid are easily distinguishable. No more is precitated than cold
water will dissolve, i. e. about one-five-hundredth part. 3. When the poison
in powder is mixed with the oxide of iron rendered alkaline by ammonia, so
much appears to combine with the iron, as the quantity of alkali willrender
soluble in cold water. The rest is diffused in granules through the oxide.

Most ofme experiments in favour of this antidote, have been performed on
clear and filtered solutions of arsenic; and therefore the results are perfectly
irrelevant; since arsenic is in almost all cases taken in powder, and often in
very coarse powder. It is said that the oxide of iron may act in the stomach
by preventing the absorption of the arsenious acid as it is dissolved; but it is
not easy to perceive how this can happen with sufficientrapidity to render the
oxide efficacious as an antidote. Let us imagine that the powdered arsenic is
mixed up into a paste, and spread over a wounded or an ulcerated surface or
a cancerous breast. The absorbing surface might be covered with any quantity
ofhydrated oxide of iron, with or without an alkali. Is it possible to suppose
that the addition of the oxide ofiron will prevent the absorption of the poison
wherever it is in contact with the ulcerated surface? These cases would allow
the efficacy of the alleged antidote to be fairly tested ; for neither vomiting
nor the use of the stomach-pump could here interfere with our judgment. In
introducing the oxide of iron into the stomach after the poison has been swal-
lowed, we can do no more than lay it over the arsenic, which commonly ad-
heres very closely to, and is often firmly imbedded in, the mucous membrane.
A friend informs me that he lately examined the stomach of a person who died
from poison; and he found the arsenic, mechanically mixed with the hydrated
peroxide, adhering to the inflamed patches of the mucous membrane. This
is exactly what might be expected from the known properties of these two
substances in a solid state.

Jfarsenic were swallowed in the state of a filtered aqueous solution, the oxide
of iron might pro tanto combine with it; but then its antidotal effects are so
imperfect, that unless administered instantly in a very large proportion, it could
be of no benefit; for it is obvious that in such a state of solution, arsenic would
be speedily absorbed, and act with very great rapidity. Numerous recoveries
are said to have occurred under the use of this alleged remedy, but so far as I
have been able to ascertain, in severe eases, emetics and the stomach-pump
were also freely used; and in the lighter cases, recovery would probably have
equally taken place without it. Recoveries were said to take place formerly,
under the use of the alkaline sulphurets, or albumen and milk. Flandin quotes
a case in which an aged person recovered from the effects of a dose of arsenic
by the use of milk with yolk of egg, and the employmentof emollient enemata
—oil and carbonate of potash. (Traite des Poisons, i. 340.) In the case of
the Turners (1815,) five persons recovered from the effects of arsenic, under
treatment, which we should now look upon as highly injurious. (Marshall
on Arsenic, 106.) It appears probable that in this, as in other cases of poi-
soning, too much importance has been attached to the effect of the supposed
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antidote, and too little assigned to the efforts of nature and the simultaneous
employment of emetics and the stomach-pump.

These objections to the oxide of iron as an antidote in arsenical poisoning
are entirely based on chemical grounds. This substance does not fulfil any of
the indications, which are clearly proved to be necessary with respect to other
chemical antidotes. It will not combine with the poison in the only form in
which it is taken: and when it does combine with it, l, e. in a form in which
it is never taken, it constitutes a poisonous compound soluble in the juices of
the stomach. If it really has done good in cases of arsenical poisoning, it
must have beeneither by acting mechanically, or by producing some unknown
specific effect, and its operation must be widely different from that of all other
antidotes.

Still more recently, the acetate of the sesquioxide of iron has been recom-
mended by Dr. Duflos. In experimenting with this compound, I have found
that in respect to arsenic in powder, it is as inefficacious as the hydrated oxide,
even when an alkali is added to produce effectual precipitation; and thatwith
regard to a solution of arsenious acid, the poison is more readily precipitated
by the hydrated oxide, than by the acetate of iron.

Hydrate ofmagnesia.—Magnesia and its carbonate were formerly recom-
mended as antidotes in poisoning by arsenic : and the administrationof large
doses of magnesia was said to be attended with good effects. The employ-
ment of magnesia has been latelyrevived by a French chemist, M. Bussy, who
states, that when it is but slightly calcined, it easily absorbs arsenious acid from
its solution, forming an arsenite of magnesia insoluble in boiling water—an
action which is especially manifested when the magnesia is in a gelatinous or
hydrated state. (Gaz. Medicale, May 23, 1846.) This antidote, according to
M. Bussy, perfectly neutralizes the poison; and in his opinion it is superior
to all others. Some experiments thatI have performed with the best calcined
magnesia of the shops, which was exceedingly light and flocculent, have led
me to infer that the chemical action between it and arsenious acid is so small,
as scarcely to justifythe application of the term antidote to.it.- 1.A grain and
a halfof arsenious acid was dissolved in water, and digested with thirty grains
of magnesia diffused in water. The mixture was well shaken for a quarter of
an hour and filtered. The solution was feebly alkaline. On boiling, it be-
came turbid, a white compound being deposited (subarsenite of magnesia?)
The filtered alkaline liquid contained arsenite of magnesia dissolved ; and
arsenic was most abundantly detected initby all the usual tests. 2. One grain of
arsenious acid dissolved in water, was digested in a similar way with sixty
grains of magnesia, for a quarter of an hour. At the end of this time, a por-
tion of the liquid filtered was examined for arsenic, and it was found to be
present in large quantity, probably as arsenite. After the lapse of forty-eight
hours, another portion was filtered and tested; but no arsenic or arsenite of
magnesia was discovered in thefiltered liquid. On examining a portion of the
magma of magnesia on the filter, by dissolving it in diluted muriatic acid,
arsenic was found to be freely contained in it, apparently in an insoluble form.
3. Five grains of arsenious acid were dissolved in one ounce of water, and
shaken up with sixty grains of magnesia diffused in another ounce of water.
Portions of the liquid were filtered and examined at the end of half an hour,
one hour, two hours, twenty-one hours and forty-four hours. Arsenic was
detected in each case in the filtered liquid, both by Reinsch's and the other
tests for arsenic. After forty-four hours' digestion, the filtered liquid was
clear, strongly alkaline, precipitable by ammonia and lime water, and co-
piously by a mixture of ammonia and phosphate of ammonia. It be-
came quite milky on boiling. When boiled with a few drops of muriatic
acid, and metallic copper was added, this metal acquired the tarnish indicative
of arsenic. Hydrosulphuret of ammonia and diluted muriatic acid gave the
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usual precipitate indicative of sesquisulphuret of arsenic. The magma was
not examined, since these results snowed clearly that the arsenic after so long
a digestion, had not been precipitated in an insoluble form, but had become a
soluble arsenite. 4. In this experiment five grains of arsenious acid in pow-
der were mixed with sixty grains of arsenic, well shaken, and allowed to di-
gest in a warm place for forty-four hours. A small portion of this milky
liquid was poured off, and the magnesia dissolved by very diluted muriatic
acid. A sediment was speedily deposited, consisting of small white grains,
which, on examination was proved to be arsenious acid. It is quite obvious
that in the pulverulent state, there had been no chemical action between the
magnesia and arsenious acid; for neither a soluble nor an insoluble arsenite
had been formed. In these different experiments, it will be perceived that
arsenic in solution was mixed with twelve, twenty, and sixty times its weight
ofmagnesia, for periods varying from a quarter of an hour to forty-eight
hours; but the«arsenic was only completely separated in an insoluble form,
after forty-eight hours (in No. 2,) while the magnesia was in a proportion of
sixty parts ; and the inferences I would therefore draw are, that ordinary cal-
cined magnesia has only a very feeble action on arsenic when dissolved, and
no action whatever upon that substance when in the state of solid arsenious
acid:—that in its alleged antidotal operation on the solution, a very soluble
arsenite of magnesia is produced, which is itself poisonous;—and that unless
given in twenty or thirty times the weight of the arsenic, and allowed to re-
main in contact some hours, it would have no appreciable effect in diminishing
the virulence of the poison. On arsenic in the state of powder, i. e. as it is
almost universally taken, magnesia has no effect whatever as an antidote; and
if it act beneficially, it must be by enveloping the particles of the poison, and
mechanically preventing their contact with the mucous membrane of the sto-
mach.

From Dr. Christison's experiments, it would appear that the effect de-
pends greatly on the qualities of the magnesia. The dense (?) magnesia of
the shops he found to exert but very little action in removing arsenic from its
solution inwater;—that a verylight magnesia (largely manufactured atBelfast,)
free from carbonic acid, removed about a tvienly-fiflh part of its weight of
arsenic from the solution in water, when agitated with it for a few minutes, so
that the presence of arsenic was not indicated by ammonio-nitrate of silver; —that the same magnesia removed about a twelfth of its weight of arsenic
when agitated occasionally for a period of about eight or twelve hours;—that
this proportion was removed entirely in less than three minutes when the
mixture of magnesia and water had been previously heated to nearly 212° ; —and that the same proportion is removed, with as much speed, at ordinary
temperatures, when the magnesia was used in the form of gelatinous pulp, as
thrown down in a cold solution of sulphate of magnesia, by solution of caustic
potash, and washed with cold water. When this gelatinous hydrate cannot
be easily procured, the light calcined magnesia he considers may be used in
the proportion of between thirty and fifty parts to one of arsenic. (Monthly
Journal of Med. Science, August 1846, p. 158.) These experiments refer to
arsenic only in a state of solution; and the beneficial results appears to exist
only to a very limited extent. In order that the alleged antidote should act,
the poison must be dissolved: common magnesia will have no effect, but a
peculiar preparation must be used, which will not be efficacious, unless em-
ployed in the proportion of about thirty times the weight of the poison, t. e.
with half an ounce of arsenic dissolved, at least fifteen ounces of magnesia
must be used ! If the arsenic be taken, as it usually is, in the form of powder,
there is no reason to suppose, so far as these experiments are concerned, that
the magnesia will act as a chemical antidote. I have ascertained that the
arsenite of magnesia formed is quite as soluble in diluted muriatic acid as
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arsenite of copper. The acids of the gastric secretion might therefore suffice
to dissolve it; and thus bring a soluble poisonous compound in contact with
the mucous membrane of the stomach. From this circumstance, and from the
enormous bulk in which it is necessary to give magnesia in order to render it
efficacious, I am inclined to agree with the opinion expressed by Dr. Christi-
son in the last edition of his work, that, like charcoal, it only acts, ifof any
use at all, by covering the arsenical particles with its fine insoluble pow-
der, and so preventing them mechanically from coming in contact with the
surface of the stomach. (On Poisons, 362.) The gelatinous magnesia is
troublesome to prepare, and requires time for the separation of the potash
which is used in its precipitation.

Corrosive Sublimate—Various antidotes have been suggested for corrosive
sublimate, and among these that which holds the first place is albumen. This
remedy was recommended many years since by Orfila, and there are several
instances of its efficacy onrecord. It is alleged to have had good effects, even
when it was not taken until some time after the poison had been swallowed.
A man, aged sixty-eight, swallowed a drachm of corrosive sublimate. The
usual symptoms appear to have followed, but he was notseen untilabout three
quarters of an hour had elapsed. His countenance was pale and anxious, his
extremities cold, and the pulse small, hard and frequent. Emetics were given
to him, with the whites of six eggs, and after vomiting violendy, he recovered
in three days. There was reason to suppose, however, that the effect of the
antidote was aided by the application of other remedial means. On adding
albumen to a solution of corrosive sublimate, a dense white precipitate is
thrown down, concerning the real nature of which there are many different
chemical opinions; but the only practical point which immediately concerns us
is, that the poison from being soluble, is brought to an insoluble condition, and
it is therefore far less likely to do mischief, than the original solution of cor-
rosive sublimate. If the corrosive sublimate be swallowed in powder or lump,
albumen will have the same effect, but it will ofcourse operate more slowly,
and less effectually. The common practice in using albumen is, to give only
the white ofegg; but, chemically speaking, the yolk, which is composed of the
same* principle, with a small quantity of yellow oil, is just as efficacious.
Orfila has collected this precipitate, and administered it to animals, in order to
observe whether it had any injurious effects. In three instances, he gave to
animals (dogs and rabbits) fifty grains of the compound: in one case, as a dry
powder, in the other two cases, as a jelly, washed free from corrosive subli-
mate. In only one instance was there slight vomiting,and all the threeanimals
recovered; although he believes that had the corrosive sublimate been given se-
parately from thealbumen, it would have destroyed them. Other experiments
which he made were not attended with such successfulresults. Nevertheless,
he concludes that the compound may be taken in a large dose without danger;
that it becomes poisonous when dissolved in albumen, but is not thenso active
as corrosive sublimate. (Toxicologie, i. 543.) M. Devergie expresses some
doubt concerning the alleged efficacy of this antidote, and he thinks that the
albumen of at least one egg would be required for the neutralization of one
grainof the poison. (Medecine Legale, i. 476.) The white compound formed
on mixing albumen with corrosive sublimate, is perfecdy soluble in water; but
it is found to be soluble in, or rather easily miscible with, a large quantity of
albumen. It has thereforebeen supposed that too much of the antidote might
be given, and the poisonous action restored. It is doubtful, however, whether
albumen has any other effect upon it, than that of mechanically suspending it.
Much discussion has arisen among toxicologists respecting the nature of the
compound formed by albumen, when exhibited in cases of poisoning by cor-
rosive sublimate. The great practical question is, as to howfar it is capable
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of disarming the poison ofits virulence, and upon this most are agreed, namely,
that it is a useful counter-agent.

Withregard to the compound formed, Orfila's opinion was, that the corro-
sive sublimate was reduced to the state of calomel by albumen, and thereby
rendered inert. Lassaigne stated, from his experiments, that the albumen
combined direcdy with the corrosive sublimate, and formed an insoluble sub-
stance. A writer in the Dublin Journal of Medical Science (May 1844,) has
lately called the attention of toxicologists to the experiments of Professor
Rose, which correspond in their results with those performed by himself.
Prof. Rose considers the compound to consist of albumen united to the
peroxide of mercury; and there is no doubt that a compound similar to, ifnot
identical with it, may be at once formed by rubbing up fresh albumen with
hydrated peroxide of mercury. The same may be procured by precipitating
with albumen "a solution of pure pernitrate of mercury, as nearly neutral as
possible." If albumen be added to the protonitrate of mercury, the protoxide
is thrown down of a grayish-black colour. In performing lately some expe-
riments on the subject, I have found that the compound, produced directly by
the admixture of albumen with the hydrated peroxide of mercury, possesses
all the chemical properties of that produced by the action of albumen on cor-
rosive sublimate. Thus, it underwent similar changes when treated with
chloride of tin, metallic copper, caustic potash and concentrated muriatic acid;
but there was one difference, namely, that a small portion of corrosive sub-
limate was held combined with the precipitate formed in a solution of that
poison by the addition of albumen. Albumen was added to a solution of cor-
rosive sublimate, in sufficient quantity to produce the usual dense white pre-
cipitate, but not to redissolve it. The clear liquid was poured off, and the
precipitate was afterwards thoroughly washed on a filter, until the washings
gave no indication of the presence of corrosive sublimate. On adding potash
to a portion of the precipitate, there was no apparent change, but on boiling
a larger quantity of it in water, filtering and evaporating on a glass plate to
crystallization, some minute white prismatic crystals were obtained, which
were immediately turned scarlet on touching them with iodide of potassium.
They were proved to be corrosive sublimate. The compound was then
allowed to dry, when it formed a horny translucent mass. This becamereadily
dissolved in boiling concentrated muriatic acid, giving the usual deep purple
colour formed by this acid with albumen. On diluting it with water, a pre-
cipitation of albumen took place, and the liquid gave an abundant metallic
deposit on fine copper gauze. When this was driedand heated in a reduction
tube, well-defined globules of mercury were obtained by sublimation. One
fact appears to be obvious from this experiment, namely, that admitting the
antidotal compound to consist of albumen and peroxide of mercury, it does
nevertheless contain some undecomposed corrosive sublimate, not separable by
mere washing with cold water, nor detectable by the addition of potash to a
small quantity of it, but rendered demonstrable by long boiling in water, and
subsequent filtration and evaporation. It seems to be admitted by all experi-
mentalists, that it is destituteof any active poisonous properties, and therefore
well fitted to serve as an antidote for this poison.

Gluten.—Taddei has more recently recommended gluten as a substance
which he found to be still more effectual in decomposing the poison. Barzel-
lotti relates the following case in proof of its efficacy. Some powdered cor-
rosive sublimate had been accidentally mixed with calomel in an apothecary's
shop, and one of the assistants, by mistake, swallowed eight grains of the
poisonous mixture. He was immediately aware, from the taste, that he had
swallowed the poison, and some gluten being kept ready prepared in the shop,
this was immediately administered to him, mixed with water. Vomiting and
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purging followed, and in the vomited matters portions of a dense white sub-
stance were seen, which were supposed to be a compound of calomel and
gluten. He was soon restored, although he suffered for some days from
swelling of the tonsils and difficulty of swallowing. (Medicina Legale, ii.
111.) Gluten may be prepared by washing flour in a linen bag, under a cur-

rent of water. Should the case be urgent, the flour may be at once exhibited in
the form of paste mixed with water. Gluten may often be obtained in this
way, when albumen is not at hand. These remedies cannot be expected to
be always successful; the sooner they are exhibited, the greater is the hope
of success. Dr. Buckler, of Baltimore, relates the case of a young man who
took about fifty-five grains of corrosive sublimate in a state ofperfect solution;
and albumen to the amount of a quart was afterwards administered to him,
but he nevertheless died on the eighth day.

Galvanic antidote.—Dr. Buckler has lately recommended the employment
of a galvanic antidote,—namely, a mixture of fine gold-dust and iron-filings
diffused in water, containing gum, and slightly acidulated. (Lancet, Jan. 22,
1842.) It has been found that a solution of corrosive sublimate is precipitated
entirely in the form of mercury when gold-dust and iron-filings are added to
it; but in practice, this mixture has entirely failed as an antidote. Orfila's
experiments are decidedly adverse to its employment. (Ann. d'Hygiene, Oct.
1842.) He has found that when given in large quantity, it has not prevented

animals dying within the usual time from the effects of the poison.
Hydrated protosulphuret of iron.—More recently, M. Mialhe has strongly

recommended the hydrated protosulphuret of iron, which, while it is inert,
produces with corrosive sublimate, protochloride of iron and bisulphuret of
mercury. The protosulphuret may be made by adding hydrosulphuret of
ammonia to a solution of protosulphate of iron, and washing the black preci-
pitate withoutexposure to air. Orfila has lately tried some experiments with
it on animals, and he has found that when exhibited speedily after the poison
has been taken, it possesses even greater antidotal powers than albumen.
Further observations on the human subject are, however, required, in order to
confirm its efficacy as an antidote.

Protochloride of Tin.—M. Poumet has recently proposed the protochloride
of tin should be used as an antidote to corrosive sublimate. The account of
his experiments and results will be found in the Annales d'Hygiene, 1845,pp.
181and408. He considers it to be more efficacious than albumen: for, while
in M. Orfila's experiments with albumen seven animals died out of twelve,
only seven died out of twenty-three in employing the protochloride of tin.
The conclusions at whichM. Poumet has arrived are—1. That dogs are killed
by doses of fifteen grains, seven grains, and even one grain and a half of cor-
rosive sublimate, when the power of vomiting is not artificially impeded. 2.
That thirty grains of the protochloride of tin, in solution, may be given to
dogs without risk. They speedily recover from its effects, even when the
jaws are tied in order to prevent vomiting. 3. The black precipitate (metallic
mercury,) and supernatant liquid (an acid solutionof perchloride of tin,) result-
ing from the reaction of the salt of tin on corrosive sublimate, are not poison-
ous. 4. A solution of two parts of protochloride injected into the stomach
immediately after the corrosive sublimate had been swallowed, instantly and
completely neutralized the deleterious properties of the mercurial salt, even
when vomiting was prevented by a ligature on the jaws. 5. This successful
result was obtained in two cases out of eight when the salt of tin was taken,
not immediately, but a quarter of an hour after the administration of the anti-
dote. M. Poumet therefore concludes that the protochloride is a real antidote;
and he has no doubt that it would act equally well in counteracting the effectsof the sulphate or nitrate of mercury.
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There can be no doubt that the chemical action of the alleged antidote will
render corrosive sublimate in a state of solution inert; but if the poison be in
a solid form, the effect is very slow, and only partial. In the majority of M.
Poumet's solution of the poison was used. In a practical review,
the results were not veryfavourable to the alleged antidote. The experiments
whichrefer to the immediate admixture of the antidote with the poison appear
to me to be quite irrelevant; and the longest period after the poison was swal-
lowed at which the antidote was given, was a quarter of an hour; and even
then, out of eight cases six proved fatal! so that it does not seem easy to refer
the recovery of the othertwo to the mere effect of the antidote. The great want
of success, even under these very favourable circumstances, would lead to but
little hope of benefit when the poison had been swallowed in the solid state,
or when it had been in the stomach for half an hour or an hour before the
patient was seen. These very unfavourable results render it unnecessary to
discuss the question, whether in the treatment of mercurial poisoning, we are
justified in substituting one irritant poison for another, when, by the use of it,
only one person out of four might by possibility be saved! M. Poumet states,
he has found that the protochloride of tin is not poisonous; but there are a suf-
ficient number of facts on record to show that it acts as an acid irritant poison;
and he himself recommends that magnesia and milk shouldbe given as anti-
dotes to the antidote! Take the case of a person swallowing two drachms of
corrosive sublimate in powder, or loosely diffused in a liquid. Would any
medical practitioner be justified in administering half an ounce of protochlo-
ride of tin dissolved in water ? It appears to me that this method oftreatment
would be unjustifiable. Itwouldbe as reasonable to give a large dose of sugar
of lead in poisoning by an alkaline sulphuret, or of nitrate of silver in poison-
ing by prussic acid!

The antidotes recommended for other poisons do not require to be noticed
in this place: in so far as they are likely to prove beneficial, they will be
mentioned hereafter in the description of each poison.

There is, beyond question, great room for improvement in the antidotal
treatment of cases of poisoning. The plan which has been hitherto adopted
by experimentalists for the discovery of antidotes is most unsatisfactory.
Thus, with regard to arsenic, while in ninety-nine cases out of a hundred, the
medical practitioner has to treat a case in which arsenic has been taken in the
state of a solid, the experiments in reference to antidotes have been performed
on a filtered solution;—while, in practice, the poison has been taken in
drachms and ounces, the experiments have referred to a few grains;—
Avhile, again, in practice, an hour or more often elapses before a patient can
be seen by a practitioner, the experiments have been directed to the actual
administration of the so-calledantidote in mixture with the poison, or the sub-
stance has been given only a few minutes after the poison has been taken!
Even in the introduction of the oxide of iron for the'treatment ofpoisoning by
arsenic, M. Bunsen experimented with arsenic acid, an exceedingly soluble
poison, scarcely ever known to be taken by the human subject; and those who
have followed him, and have experimented with arsenious acid, have obtained
what they considered favourable results, under conditions scarcely ever met
with in practice,—i. e. from operating on a few grains of the poison in a state
of perfect solution. That new antidotes should be frequently recommended
and old ones discarded, and that the results of treatment should be most unsa-
tisfactory, are circumstances which cannot excite surprise, when we consider
the very erroneous principles upon which experimentalists have hitherto pro-
ceeded. The greater number of persons who are engaged in practice, can only
take the statement of those who have devoted their attention to researches of
this kind; and they may not in all cases be competent to detect the errors into
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which the experimentalists, in their desire to make a useful discovery, have
been unconsciously led. There is, however, this very serious result—that the
preparation and employment of a substance, unless as an antidote, occasion a
sacrifice of time, which may make all the difference between the preservation
of life and the death of the patient. It also creates a false confidence in the
mind of the practitioner, and may lead to the neglect of other appropriate
means of treatment. For this reason I have devoted some space to the exa-
mination of certain substances which haverecently obtained great popularity
as antidotes: they have been recommended to the profession on chemical
grounds ; and it is on chemical grounds that I have examined them. It is not
with antidotes as with certain medicines that we are in darkness as to the
modus operandi: therefore, when the facts are conflicting, we are bound to con-
sider whether erroneous conclusions may not have been drawn from the simul-
taneous employment of other means. To take arsenic as a type, a large num-
ber of so-called recoveries from the use of oxide of iron, have occurred under
circumstances which could not possibly be referred to the chemical neutraliza-
tion of the poison by combination with the oxide. I shall here quote two
instances, among many, to show on whatpost hoc propter hoc reasoning such
cases sometimes rest; and that in the use of antidotes, as in the use of new
medicines, we must not take reported cases of recoveries, as instances of suc-
cessful treatment by the alleged antidote or medicine, withoutfairly balancing
all the circumstances under which the patient was placed. The subject of the
first case, a negress, swallowed half an ounce of white arsenic at 3 p. M., and
she was not seenuntilfourhours afterwards,by Dr. Feital, when she presented,
in a markeddegree, the irritation, nervous and gastric symptoms, characterizing
arsenical poisoning. No vomiting had as yet occurred, nor had any effectual
treatment been adopted beyond the administration of white of eggs. Ipeca-
cuanha was first given, in half-drachm doses, until fullvomiting was produced;
leeches were applied to the epigastric region, and sinapisms to the extremities,
with tepid baths. When vomiting had taken place, Dr. Feital prescribed
hydrated oxide of iron; but as none of this was to be had, the ordinary peroxide
was substituted, of which one small spoonful was given every hour in aviscid
liquid. This plan was continued for twelve hours, when the alarming symp-
toms had subsided, leaving the patient weak and prostrated, with great sensi-
bility in the epigastrium. The treatment was now directed against this gastric
irritation, and the patient recovered on the sixth day. From the state of the
patient when first seen, there could be no doubt that some absorption of the
arsenic had occurred; and the report concludes, "the operation of the iron, in
relieving and subduing the dynamic symptoms, was most evident, as theresult
showed fully satisfactory." (Med. Times, Dec. 12, 1846, 202.)

As nothing is said to the contrary, it is to be presumed that the arsenic was
here taken in the usual way, i. e. in coarse powder. Admitting that a portion
of the poison was ejected by vomiting, still it is impossible to refer the reco-
very of the patient to the use of oxide of iron. One small spoonful (about
one hundred grains,) given at intervals of halfan hour for twelve hours, would
be insufficient to neutralize or counteract chemically the effects of half an
ounce of the poison, especially as the oxide ofiron was in a state easily proved
by experiment to be decidedly unfavourable to its action. Dr. Maclagan's
researches have shown that it requires twelve parts of moist oxide of iron, and
sixty parts if it be previously dried (as it was in this case,) to remove one
part of arsenic from a state of solution. (Christison onPoisons, 364.) From
my own experiments, I have not the least doubt of the general accuracy ofhis
results. The small quantity of dried oxide of iron (two and a half ounces)here given, in divided doses, in twelve hours, could then have had no percepti-ble effect; and the recovery of the patient, after having taken such a formidable
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dose of arsenic, can only be ascribed to active vomiting and great strength of
constitution. The second case is perhaps even more remarkable; for it is
alleged that the carbonate of iron, introduced into the stomach, ohemically
counteracted the poison as it existed in the blood! A man, wishing to cure
himself of the itch, rubbed his skin with a solution of arsenious acid and sul-
phate of copper. On the following day there was thirst, with dryness in the
throat, and other symptoms of arsenical poisoning. In about twenty hours he
took, at intervals of half an hour, about one drachm of carbonate of iron, sus-
pended in thick gruel. In two hours after he had taken the carbonate, the
mouth andfauces became moist; the pain ceased, and the patient slept through
the night. The next day his symptoms had become relieved. (Galtier,
Toxicologie, i. 422.) If the carbonate of iron had any effect in this case, it
could not have been by entering into combination with and rendering the
poison insoluble in the blood. The case, like many others, proves too much,
and showswhat caution ought to be used in drawinginferences from the results
of particular modes of treatment.

General. Treatment.—When the poison is no longer in the alimentary canal,
the practitioner will have to combat the physical changes produced by it, and
the alarming symptoms whieh result from its absorption. Antidotal treatment
is here ofno avail: the poison is beyond the reach of substances of this kind.
Our object must be to palliate symptoms by antiphlogistic measures; for
recovery from the first effects produced by the irritants, is generally followed
by inflammation of the alimentary canal. No general rules can be laid down,
as the treatment must vary with the nature of the poison. There are no
means of counteracting the effect of the poison when absorbed. In respect to
arsenic, Orfila has recommended the use of diuretics, because, according to his
researches, this poison is largely carried off by the renal secretions. Inde-
pendently of the fact that, in arsenical poisoning, there is sometimes a complete
suppression of urine, and that in other cases there is an entire want of proof
thatarsenic escapes more through this than through other excretions, this plan
of treatment has been tried and utterly failed. (Traite des Poisons, Flandin,
vol. i. 331.) The treatment of cases of poisoning in which the poison has
become already absorbed and carried into the circulation, must be regarded as
beyond the powers of art: recovery in these instances appears to depend rather
upon strength of constitution, and the small amount of local injury produced
by the substance, than upon medical treatment.

In making these remarks, it may appear that I am undervaluing the applica-
tion of therapeutical agents to the expulsion of the poison by elimination.
Prima facie, a system of treatment which implies thatall the poison in the body
shouldbe made to traverse the circulation with as much rapidity as possible,
is unadvisable, even ifexperimentalists were agreed upon the channel through
which the noxious substance is eliminated. It is the entrance of the poison
into the blood which places life in danger, and our efforts should be directed
rather to prevent than to promote its absorption. While M. Orfila contends
thatarsenic passes offby thekidneys, and advises diuretics, M. Flandin insists,
from the results of his experiments, that it passes off by the biliary secretion
from the liver, and by the cutaneous exhalation from the skin. He therefore
advises the free use of purgatives, and the exhibition of magnesia and sulphu-
retted waters, to neutralize and render unsusceptible of re-absorption, that por-
tion of arsenic which may be poured out upon the mucous surface of the in-
testines. (Des Poisons, i. 586.) When all the poison has been expelled from
the alimentary canal, there can be no injury in giving diuretics or purgatives ;
but it is questionable whether any good would in any case result from their
administration.
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CHAPTER VIII.

RULES TO BE OBSERVED IN INVESTIGATING A CASE OF POISONING—WITH RESPECT
TO THE PATIENT WHILE LIVING THE INSPECTION OF THE BODY THE EXU-
MATION OF BODIES—DISPOSAL OF THE VISCERA. IDENTITY OF SUBSTANCES.
PRESERVATION OF ARTICLES FOR ANALYSIS. ON THE USE OF NOTES —WHEN
ALLOWED TO BE USED IN EVIDENCE WHEN INADMISSIBLE.

When a practitioner is called to a case of poisoning, it is above all things
necessary that he should know to what points he ought to give his attention.
It is very proper that every effort should be made by him to save life when
the individual is still living : but while engaged in one duty, it is also in his
power to perform another, supposing the case to be one of suspected criminal
poisoning,—namely, to note down many circumstances which may tend to
detectthe perpetrator of thecrime. There is no person so well fitted to observe
these points as a medical man; but it unfortunately happens, that many facts
important as evidence, are often overlooked. The necessity for observing and
recording them, is not perhaps generally known. A medical man need not
make himself officious on such occasions, but he would be sadly unmindful of
his duty as a member ofsociety, if he did not aid the course of justice by ex-
tending his scientific knowledge to the detection of crime. It is much to the
credit of the medical profession, that the crime ofmurder by poisoning—a form
of death from which no caution or foresight can protect an individual, is so
frequently brought to light, by the announcement of suspicious facts of a
medical nature to magistrates and coroners ; and on severaloccasions the highest
compliments have been passed by judges, on medical practitioners who have
been thus indirectly the means of bringing an atrocious criminal to the bar of
justice.

The following appear to me to;be the principal points which demand the
attention of a medical jurist in all cases of suspected poisoning:—1. With
respect to

Symptoms.—1. The timeof their occurrence,—their nature. 2. The exact
period at which they were observed to take place after a meal, or after food
or medicine had been taken. 3. The order of theiroccurrence. 4. Whether
there was any remission or intermission in their progress, or whether they
continued to become more and more aggravated until death. 5. Whether the.
patient had laboured under any previous illness. 6. Whether the symptoms
were observed to recur more violently after a particular meal, or after any
particular kind of food or medicine. 7. Whether the patient has vomited:—
the vomited matters, if any (especially those first ejected,) to be procured:—
their odour, colour, and acid or alkaline reaction noted,—as well as their
quantity. 8. Ifnone be procurable, and the vomiting have taken place on the
dress, furniture, or floor of the room,—then a portion of the clothing, sheet, or
carpet, may be cut out and reserved for analysis :—if the vomiting have occurred
on a deal floor, a portion of the wood may be scraped or cut out:—or if on a
stone pavement, then a clean piece of rag or sponge soaked in distilled water,
may be used to remove any traces of the substance. [Some years since, an
animal was poisoned by arsenic. None of the poison could be detected in
the stomach, but it was easily found in a portion ofdeal floor,rendered humid
by the liquid matters which the animal had vomited during the night.] The
vessel in which vomited matters have been contained will often furnish valuable
evidence, since heavy mineral poisons fall to the bottom, or adhere to thesides

8*
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of the vessel. 9. Endeavour to ascertain the probable nature of the food or
medicine last taken, and the exact time at which it was taken. 10. Ascertain
the nature of all the different articles of food used at a meal. 11. Any sus-
pected articles of food, as well as the vomited matters, to be as soon as possible
sealed up in a clean glassvessel, labelled, and reserved foranalysis. 12. Note
down in theirown words, all explanations voluntarily made by parties present,
or who are supposed tobe concerned in the suspected poisoning. 13. Whether
more than one person partook of the food or medicine:—if so, whether all
these persons were affected, and how. 14. Whether the same kind of food
or medicine had been taken before by the patient or other persons without ill
effects following. In the event of the death of the patient, it will be necessary
for a practitioner to note down—15. The exact time ofdeath, and thus deter-
mine how long a period the person has survived after having been first attacked
with the symptoms. 16. Observe the attitude and position of the body.
17. Observe the state of the dress. 18. Observe all surrounding objects. Any
bottles, paper packets, weapons, or spilled liquids lying about, should be col-
lected and preserved. 19. Collect any vomited matters near the deceased.
Observe whether vomiting has taken place in the recumbent position or not.
If the person have vomited in the erect or sitting posture, the front of the dress
will commonly be found covered with the vomited matters.

Inspection of the Body.—20. Note the external appearances of the body,
whether the surface be livid or pallid. 21. Note the state of thecountenance.
22. Note all marks of violence on the person, or discomposure of the dress,—
marks ofblood, &c. 23. Observe the presence or absence of warmth or cold-
ness in the legs, arms, abdomen, mouth, or axilla?. 24. The presence of
rigidity or cadaverous spasm in the body. To give any value to the two last-
mentioned characters, it is necessary for the practitioner to observe the nature
of the floor on which the body is lying, whether this be clothed or naked,
young or old, fat or emaciated. All these conditions create a difference, in
respect to the cooling of the body and the access of rigidity. 25. Iffound
dead—Whenwas the deceased last seen living, or known to have been alive?
26. Note all circumstances leading to a suspicion of suicide or murder. 27.
The time after death at which the inspection is made. 28. Observe the state
of the abdominal viscera. If the stomach and intestines be found inflamed, the
seat of inflammationshould be exactly specified; also all marks of softening,
ulceration, effusion of blood, corrosion, or perforation. The stomach should
be removed and placed in a separate vessel, a ligature being applied at the
cardiac and pyloric ends. 29. The contents1of the stomach should be collected
in a clean graduated vessel:—notice a the quantity, b the odour tried by
several persons, c the colour, d acid or alkaline reaction, e presence of blood,
mucus, or bile,/presence of undigested food; and here it may be as well to
observe, that the presence of farinaceous matters (bread) would be indicated
by the addition of iodine water, if the contents were not alkaline—of fat, by
heat; g other special characters. 30. The contents of the duodenum should
be separately collected, ligatures being applied to it. 31. Observe the state of
the large intestines, especially the rectum, and note the condition of their con-
tents. The discovery of hardened faeces in therectum would prove that diar-
rhoea had not existed recently before death. In one case which I had lately
to examine, this became a question of considerable importance. 32. The
state of the larynx, fauces, and oesophagus,—whether there be in these parts
any foreign substances, or marks of inflammation or corrosion. This is of
essential importance, as it throws light upon the question, whether the poison
swallowed was irritant or corrosive, and whether it had or had not a local
chemical action. 33. The state of the thoracic viscera:—all morbid changes
noted. 34. The state of the brain. 35. The condition ofthe genital organs
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should be examined, as in the female, poison has been sometimes introduced
into the system by the vagina.

Such are the points to which, in the greater number of cases of suspected
poisoning, a medical jurist should attend. By means of these data, noted ac-
cording to the particular case to which they are adapted, he will in general be
enabled, without difficulty, to determine the probable time of death, the pro-
bable cause of death, and the actual means by which death wasbrought about.
He may thereby have it in his power also to point out the dish which had
contained the poison, if the case be one of poisoning; and to throw light upon
any disputed question ofsuicide or murder inrelation to the deceased. Many
cases of poisoning are obscure, owing to these points not having been attended
to in the first instance.

I have not considered it necessary to enter into any details respecting
the mode of performing an inspection. This the practitioner will have
acquired during his study of anatomy; and the only essential points in addi-
tion to those mentioned, are—1. To examine all the important organs for
marks of natural disease; and 2. To note down any unusual pathological
appearances, or abnormal deviations; although they may at the time appear to
have no bearing on the question of poisoning. It is useful to bear in mind on
these occasions, that the body is inspected, not merely to show that the indi-
vidual has diedfrom poison, but to prove that he has not died from any natural
cause of disease. Medical practitioners commonly direct their attention ex-
clusively to the first point; while lawyers, who defend accused parties, very
properly direct a most searching examination to the last mentioned point, i. e.
the healthy or unhealthy state of those organs which are essential to life, and
with which the poison has not probably come in contact. The' most usual
causes of sudden death commonly have their seat in the brain, the heart and
its great vessels, and in the lungs. Marks of effusion of blood, congestion,
inflammation, suppuration, or a diseased condition of the valves of the heart,
should be sought for and accurately noted, whatever may be the condition of
the abdominal viscera. It has also been recommended that an examination of
the spinal marrow should be made. If thecause of deathbe very obscure after
the general examination of the body, there may be some reason for inspecting
the condition of this organ; but except in the case of Tawcll, I have never
known the omission to examine the spinal marrow, made a serious part of the
defence.

Exhumation of Bodies.—Sometimes the inspection of a body is required
to be made long after interment. So long as the coffin remains entire, there
may be the expectation of discovering certain kinds of mineral poison in the
organs; but decomposition may have advanced so far as to destroy all patho-
logical evidence. The inspection is in such cases commonly confined to the
abdominal viscera. The stomach is often found so thinned and collapsed, that
the anterior and posterior walls appear to form only one coat. This organ
should be removed, with the duodenum, and ligatures applied to each. The
liverand thespleen should also be removed, in order that theymay, if necessary,
be separately analysed. If poison be not found in these viscera, it is not
likely that it will be discovered in the body. It has been recommended that
a portion of earth immediately above and below the coffin should be removed
for analysis, as it may contain arsenic; but this appears to me to be an un-
necessary piece of refinement, in those cases where the coffin is entire, or
where the abdominal parietes still cover the viscera. When decomposition is
so far advanced as to have led to a mixture of the earth with the viscera, and
the poison is found in minute quantity in the tissues only, the case should be
regarded as beyond the reach of analysis. Upon such hyperchemical views
it might be fairly objected, that arsenic always exists in the iron and brass
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nails and ornaments which are used in a coffin; and this arsenic is just as
likely to furnish a valid objection to medico-legal researches as that which is
said to be aconstituent of all soils in which oxide of iron abounds!

It is important that the viscera taken from a body which has been long in
the grave should be sealed up immediately. They should not be allowed to
come in contact withany metal, nor with any surface except that of clean glass,
porcelain or wood. It has been recommended that they should be washed
with chloride of lime, or placed in alcohol; but this is decidedly improper:
the use of any preservative chemical liquid would not only embarrass the
future analysis, but would render a special examination of an unused portion
of the liquid necessary—the identity of which would have to be unequivocally
established. Preservation fromair inclean glassvessels, with well-fitted corks,
covered with skin, or what is still better, sheet-caoutchouc, is all that is re-
quired in practice.

Identity of substances.—It is necessary to observe, thatall legal authorities
rigorously insist upon proof being adduced of the identity of the vomited
matters or other liquids taken from the body of a deceased person, when
poisoning is suspected. Supposing that during the post-mortem examination,
the stomach and viscera are removed from the body, they should never be
placed on any surface, or in any vessel, until we have first ascertained that the
surface or vessel is perfectly clean. If this point be not attended to, it will
be in the power of counsel to raise a doubt in the minds of the jury,as to whe-
ther the poisonous substance might not have been accidentally present in the
vessel used. This may be regarded as a very remote presumption; but never-
theless, it is upon technical objections of this kind, that acquittals follow, in
spite of the strongest presumptions of guilt. This is a question for which
every medical witness should be prepared, whether he be giving his evidence
at a coroner's inquest, or in a court of law. Many might feel disposed to re-
gard matters of this kind as involving unnecessary nicety and care; but if
they be neglected, it is possible that a case may be at once stopped; so that
any care bestowed upon the chemical analysis by the practitioner, will thus
have been thrownaway. Evidence of the presence of the poison in the con-
tents of a stomach was oncerejected in a court of law, because they had been
hastily thrown into a jarborrowed from a neighbouring grocer's shop; and it
could not be satisfactorily proved that the jar'was clean and entirely free from
traces of poison (in which the grocer dealt) when used for this purpose. When
the life of a human being is at stake, as in a charge of murder by poisoning,
the slightest doubt is always very properly interpreted in favour ofa prisoner.

Not only must clean vessels be used for receiving any liquid destinedfor
subsequent chemical analysis; but care must be taken by the practitioner that
the identity of a substance is preserved, or the most correct analysis afterwards
made, will be inadmissible as evidence. The suspected substance, when once
placed in his hands, should never be let out of his sight or custody. It should
be kept sealed under his private seal, and locked up while in his possession,
in a closet to which no other person has a key. If he has once let it out of
his hands, and allowed it to pass through the hands of several other persons,
then he complicates the evidence for the prosecution, by rendering it indispen-
sible for these parties to state under what circumstances it was placed, while
in their possession. The exposure of a suspected substance on a table, or in
a closet or room, where many have access, may be fatal to its identity; for
the chemical evidence, so important in a criminal investigation, will probably
be altogether rejected by the court. Afew years ago, a case was tried on the
Norfolk circuit, in which the analysis of the matters vomited by a person
poisoned by arsenic, was notadmitted as evidence against the prisoner, because
the practitioner had left them in thejteeping of two ignorant women; and
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these women had allowed the vessel containing the suspected liquid (which
was proved to contain arsenic) to be exposed in a room open to the access of
many persons. In another case, tried at the Old Bailey sessions in 1835,the
analysis of some suspected liquids was not allowed in evidence, because the
practitioner, who lived in the country, and was unwilling to take upon him-
self the responsibility of analysing them, had sent them up to town by a
carrier, to be examined by a London chemist. If closely sealed by a private
seal, and this be observed by the receiver to be unbroken, before he proceeds
to the analysis—this mode of transmission will not probably be objected to.
When any article (e. g. a stomach or other viscus) is reserved for analysis,
care should be taken to attach immediately to it, or the vessel containing it,
a label upon which is plainly written in ink, the name of the deceased and the
date of removal, including the day of the week and month. This is especially
necessary when there are two or more articles for analysis. I have known
the greatest inconvenience result from the neglect of this simple precaution.

Preserving articles for analysis.'—Inremoving viscera or liquids from the
body, and reserving them for analysis, it is necessary to observe certain pre-
cautions. A clean vessel with a wide mouth should be selected: it should
be only sufficiently large to hold the viscus or liquid (the less air remaining in
it the better;) it should be secured by a closely fitting cork, covered with fine
skin or bladder. Another piece of skin should then be tied over the mouth,
or for this sheet-caoutchouc may be substituted with advantage. This should
be covered with tin foil, and lastly with white leather. In this way any loss
by evaporation or decomposition is prevented, and the viscera may be pre-
served (in a cool place) for some time. If the mouth of the vessel be too wide
for a cork, the other articles cannot be dispensed with. Paper only should
not be used; I have known the post-mortem appearances of the viscera of an
infant, suspected to have died from poison, entirely destroyed by drying, from
the evaporation which took place through the layers of paper with which the
vessel in which they were contained, was covered. The practitioner should
bear in mind that all these matters are likely to come out in evidence; and
whatever is worth doing at all, is worth doing well. No antiseptic should be
used. The addition of alum, alcohol, or chloride of lime to the viscera, may
seriously embarrass the analysis. (See post, Chemical Analysis.)

On the use of notes.'—It has already been recommended as a rule in these
criminal investigations, that a practitioner should make notes of what he ob-
serves in regard to symptoms, post-mortem appearances, and the results of a
chemical analysis. From the common forms of law in this country, an indi-
vidual charged with the crime of poisoning may remain imprisoned, if at a
distance from the metropolis, for some months before he is brought to trial.
It is obvious, however clear the circumstances may at the time appear to the
practitioner, that it will require more than ordinary powers of memory to re-
tain for so long a period, a distinct recollection of all the facts of the case. If
he be unprovided with notes, and his memory be defective, then the case will
turn in favour of the prisoner, for he will be the party to benefit by the neglect
of the witness. In adopting the plan here recommended, such a result may
be easily prevented. It may be remarked, that the law relative to the admis-
sibility of notes or memoranda in evidence is very strict, and is rigorously in-sisted on by the judges. In order to render such notes or memoranda admis-
sible, it is indispensably necessary that they should be taken on the spot at the
time the observations are made, or as soon afterwards, as practicable. It is
not necessary to their admissibility as evidence, that the observations should be
written down by the practitioner himself, provided they are made under his
immediate inspection at the time, or at his suggestion, and are soon afterwardslooked over and corrected by him. Thus, whenever, at a trial, a medical wit-



94 NOTES. WHEN AND HOW USED IN EVIDENCE.

ness produces notes for reference duringhis examination, the question is inva-
riably put to him as to when the notes were made. Their admissibility de-
pends upon his answer. Many examples might here be cited of the rejection
of notes, made by medical witnesses, owing to a non-observance of these
points. On the trial of Sir A. Gordon Kinloch at Edinburgh, for the murder
of his brother, the surgeon was about to give his evidence respecting the
woundof which the deceased had died, from notes made some time after the
event, when he was stopped by the judge, who explained to him the law on
the subject. The reason why the law so rigorously excludes theadmission of
memoranda in evidence, made at a distance of time, appears to be this: it
prevents the possibility of all fraud or collusion on the part of the witnesses,
either to favour or injure the prisoner; for a connected story might, it is pre-
sumed, Jby such means, be so made up at a distance of time, as to defy
the ingenuity of counsel on either side to make out the deceit. The notes
used by a witness should be original, and not a copy of notes made by another.
A copy of notes, except under very peculiar circumstances, is not admissible
as evidence.

There is another rule of law with respect to the use ofnotes or memoranda
in evidence, which is not perhaps so generally known tomedical practitioners;
but it is essential that it should be observed. The notes may have been
fairly made on the spot in the manner required by law; but when a witness
is about to refer to them, he will probably be asked whether he is using them
for the purpose of refreshing his memory, or whether he is about to speak
only from what is written on the paper, without having any precise recollec-
tion on the subject. If he is referring to them for some fact which he has
altogether forgotten, then the notes are pro tanto inadmissible as evidence; for
it has been held by our judges, that notes can only be used in evidence for the
purpose ofrefreshing the memory on a fact indistinctly remembered: they are
not permitted to be used for the purpose of reviving impressions entirely for-
gotten. The most eminentlegal writers lay it down, that if there be any single
point in the notes, which the witness does not recollect, except that he finds it
there written, such point is not evidence. Notes are only allowed to assist
recollection, not to convey information.

On a late trial for poisoning, the medical witness, after having detailed the
action of some tests, which he had employed in the detection of the poison,
referred to his notes before giving theresults of other experiments. Upon
being asked when the notes were made, he answered satisfactorily by stating,
that they were taken at the time of the observations. The counsel then asked
the witness, whether he used the notes to refresh his memory, or whether he
had forgotten the subject, and was about to speak only from what was written
on the paper. The witness said, that his memory was bad; that some time
had elapsed, and he had entirelyforgotten theresults of these experiments. It
was then objected, that theresults could not be given in evidence, since the
witness could only speak to the facts from the memorandum which he held in
his hand. The objection was admitted by the judge, and the evidence from
the analysis was rejected. The reason for a rigorous adherence to this rule
of law is not very apparent. In applying it to medical evidence, it must often
operate in such a way, as to give an undue advantage to a criminal. Many
witnesses who are summoned to give evidence in courts of law, are not much
accustomed to the analysis of poisons ; and probably may never have performed
the usual experiments, until that particular case occurred to draw their atten-
tion to the subject. It is well known to practised analysts, that numerous tests
are required in order to show what a suspected substance is, as well as what
it is not;—that the action of these tests is sometimes attended with results not
easily remembered; and it can be no imputation upon those who are less prac-
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used in toxicology, that they should not be able to retain for many months
together, the whole of the results of such experiments. We might suppose
that the making of a record at the time, would be sufficient to render the evi-
dence admissible; nor does it appear how the adoption of such a rule could
ever injure a really innocent person. From the rejection of notes on this
ground, in the case above quoted, it would seem that good medical evidence,
to be available in a court of law, must in many cases depend upon the posses-
sion of an excellent memory by the witness. But many men, equally well
informed, and fitted to act as witnesses, are not equally endowed with this
faculty. If justice cannot be safely administered without enforcing such a
rule, then it follows, that only those persons who have powerful memories
should be selected to act as witnesses. But on the other hand, with an excel-
lent memory, there may not be that mental capacity whichrenders a man well
fitted for observing those medical facts from which good evidence must always
be drawn. These remarks on the taking of notes, and the method of using
them in a Court of law, have here been made in reference especially to cases
of criminal poisoning; since they are, perhaps, more frequendy required in
these, than in other medico-legal cases. It will be understood, however, that
they apply with equal force tq every medico-legal investigation in which the
practitioner may be concerned.

CHAPTER IX.
ON THE EVIDENCE OF POISONING IN THE DEAD BODY PERIOD AT WHICH POISONS PROVE

FATAL CHRONIC POISONING ACCUMULATIVEPOISONS —POST-MORTEM APPEARANCES
PRODUCED BY THE DIFFERENT CLASSES OF POISONS REDNESS OF THE MUCOUS MEM-
BRANE—MISTAKEN FOR INFLAMMATION—ULCERATION AND CORROSION—SOFTENING

PERFORATIONS OF THE STOMACH OF THE INTESTINES FROM DISEASE—BY WORMS
SPECIES OF WORMS FOUND IN THE BODY.

Supposing that the person is dead, and we are required to determine whe-
ther the case be one of poisoning or not, we must, in the first instance, en-
deavour to ascertain all the particulars which have been discussed in the last
chapter, as indicative of poisoning in the living subject. Should the deceased
have died from poison, the circumstances of the attack, and the symptoms pre-
ceding death, ought to correspond with the characters already described; and
in these investigations it is well to bear in mind the following rule:—There is
no one symptom or pathological conditionwhich is peculiar to poisoning; but at
the same time there is no disease which presents all those characters met with
in a special case of poisoning. The additional evidence to be derived from
the death of the person may be considered under the following heads:—

h The time at which death takes place after the first occurrence
of symptoms.—This question it is necessary to examine, because the more
common poisons, when taken in fatal doses, generally produce their fatal
effects within certain periods of time. By an attention to this point, we may,
in some instances, be enabled to negative a charge of poisoning, and in othersto form an opinion of the kind of poison which has been taken. In a Court
of law a medical practitioner is oftenrequired to state the usual period of timewithin which poisons prove fatal. It is to be observed, that not only do poisons
differ fromeachotherin thisrespect, but thesame substance, according to theform
or quantity in which it has been taken, will differ in therapidity ofits action.
A large dose of strong prussic acid, i. e. from half an ounce to an ounce, may
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destroy life in less than two minutes. In ordinary cases of poisoning by this
substance, a person dies, i. e. all signs of life have commonly ceased, in from
ten to twenty minutes:—if he survive half an hour, there is some hope of re-
covery. In the cases of the seven Parisian epileptics, accidentally poisoned by
this acid, the first died in about twenty minutes, the seventh survived three
quarters ofan hour.—(See post, Prussic Acid.)—Oxalic acid, one ofthe most
energetic of the common poisons, when taken in a dose of from halfan ounce
toan ounce, may destroy life in from ten minutes to an hour: if the poison be
not perfectly dissolved when swallowed, it is a longer time in proving fatal.
The strong mineral acids, in poisonous doses, destroy life in about eighteen or
twenty-four hours. Arsenic, under the form of arsenious acid (white arsenic,)
' operates fatally in from eighten hours to three or four days. It has, however,
in more than one instance, killed a person in two hours; although this is by
no means common. Opium, either as a solid or under the form of laudanum,
commonly proves fatal in from sixto twelve hours; but it has been known, in
several instances, to destroy life in less than three hours : those who survive
the effects of this poison for twelve hours, are considered to have a fair chance
of recovery. This must be understood to be merely a statement of the average
results, as nearly, perhaps, as we are warranted in giving an opinion: but the
medical jurist will of course be aware, that the fatal period may be protracted
or shortened, according to all those circumstances which have been elsewhere
stated to affect the action of poisons.

There are various forms which this question may assume in a Court of
law :—the death of a party, alleged to have taken poison, may have occurred
too rapidly or too slowly to justify a suspicion of poisoning. The following
case may serve as an illustration:—Awoman of the name of Russell was tried
and convicted at the Lewes Summer Assizes, in 1826,for the murder of her
husband, by poisoning him with arsenic. The poison was detected in the
stomach; but the fact of poisoning was disputed by some medical witnesses,
for this among other reasons—that the deceased had died three hours after the
only meal at which the poison could have been administered to him. The
authority of Sir A. Cooper and others, was cited to show, thataccording to
their experience, they had never known a case to prove fatal in less than seven
hours. This'may well have been; but, at the same time there was sufficient
authority on the other side, to establish that some cases of arsenical poisoning
had actually proved fatal in three or four hours. So far as this objection was
concerned, the prisoner was very properly convicted. *On the medical question raised at this trial, I may observe, that within the
last few years two distinct cases have occurred where the individual died cer-
tainly within two hours after taking this poison; and several instances have
beenreported since the trial, in which death tookplace in from three to four
hours after the administration of arsenic. It seems extraordinary in thepresent
day, that any attempt should have been made by a professional man to nega-
tive a charge of criminal poisoning upon so weak a ground as this; but we
must remember, that this opinion was expressed twenty years ago, when the
subject of toxicology was but little understood. It is quite obvious, that there
is nothing, so far as we know, to prevent arsenic from destroying life in an
hour. A case will be hereafter related, in which death took place, most pro-
bably from arsenic, in half an hour. These matters can only be settled by a
careful observation of numerous cases, and not by any a priori reasoning or
reference to personal experience.

In all instances ofsudden death, there is generally a strong tendency on the
part of thevulgar to suspect poisoning. They never can bebrought to consider,
that persons may die a natural death suddenly, as well as slowly; or, as
we shall presently see, that death may really take place slowly, as in cases
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of disease, and yet be due to poison. This prejudice continually gives rise to
the most unjust suspicions of poisoning: a case illustrating this has already
been given (ante, p. 60.) One of the means recommended for distinguishing
narcotic poisoning from apoplexy or disease of the heart, is the difference in
the rapidity with which death takes place. Thus, apoplexy or disease of the
heart may prove fatal either instantly or within an hour. only common
poison likely to operate with such fatal rapidity is prussic acid. But when
this is the cause of death, some traces of poison will be found at hand, except
in a case of murder (Reg. v. Tawell, Bucks Lent. Ass. 1845.) Poisoning by
opium is commonly protractedfor five or six hours. This poison has never
been known to destroy life instantaneously, or in a few minutes. I here ex-
clude strychnia, as well as morphia and its salts; for these are poisons out of
common reach. Thus, then, it may happen, that death will occur with such
rapidity, as to render it impossible to attribute it to narcotic poison under the
circumstances.

The following case, reported by Anglada is of some interest:—A lady in
perfect health, while supping with her husband and family, complained, after
having taken two or three mouthfuls,—of severe pain in the region of the
heart. She fell back in her chair and died instantly. The parties not having
lived on the best of terms, the husband was openly accused ofhaving been ac-
cessary to the poisoning of his wife,—a circumstance which was rendered still
more probable in the opinion of his neighbours, by the fact that his wife had
lately made a holographic will in his favour. One of his servants, with whom
he was said to live in adultery, was arrested, and a paper containing a white
powder was found in her possession. The husband endeavoured to compro-
mise the affair by offering to give up the will. Here, then, were strong moral
presumptions of death from poisoning. Three surgeons (experts!) were ap-
pointed to examine the body. They opened the abdomen,.and observing some
green spots in the stomach, (produced, as it afterwards appeared, by imbibition
from the gall-bladder,) pronounced an opinion that the organ was in a gan-
grenous state from theeffects ofsome corrosive poison. Some doubtarising on
the correctness of this view, four other surgeons were directed to re-examine
the body. They found that the stomach had not even been opened,—and that
its mucous membrane, as well as that of the intestines, was perfecdy healthy!
It contained a small quantityofundigested food, which was free from any trace
of poison. The deceased had died from natural causes. The white powder
found in the possession of the servant was nothing more than white sugar.
Had the usual effects of poisons been attended to by the parties who were first
called to give evidence in this case, it is obvious that no charge of poisoning
could have been made with any shadow of probability. The deceased died
suddenly:—there is no common poison which acts so rapidly except strong
prussic acid in a very large dose. It was very unlikely that this should have
been administered in solid food. Besides, there was no vomiting before death;
hence itfollowed, that if poison were the cause, the whole of it must have been
found in the viscera; but none was discovered.

The great utility of the coroner's inquest in England, when the cause of
death is properly investigated, is seen in its removing such suspicions.

Sometimes the only medical evidence on which we may have to speak to
the fact of poisoning, will be the duration of the case. There is, then, of
course, great difficulty in forming an opinion; but we may generally be able to
say whether the time which the party survived after his first illness, was or
was not compatible with any.known form of poisoning; and also in some in-
stances to determine the probable nature of the poison, if any were really taken
by the deceased. The following case is in some respects interesting: it oc-
curred a few years since in the metropolis, to a gentleman who was then one
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of my pupils, and consulted me respecting it:—A woman, by occupation a
laundress, was found lying dead on the floor of her kitchen. The deceased
was about forty years of age, of spare make, and of temperate habits. When
first seen, she was lying on the stone floor in a curved position, on herright
side, her right cheek being in a plate which contained four ounces of light
brown liquid, mixed with mucus. There was no doubt that this had issued
from her mouth by vomiting. The countenance did not express anxiety or
pain, but thelips were somewhat drawn in. There was no suffusion about the
eyes. The surface was slightly livid. She was but lightly clothed. Some
bread and meat were found at a distance ; and on a shelf, in a distant part of
the kitchen, some bottles of oil, which had evidently not been touched. No
botde containing poison, nor any weapon, was found about the place. There
were no marks of violence on the person. The woman had been a little in-
disposed for about a fortnight previously, and had taken medicine; she, how-
ever, was well enough to work. She was last seen alive about six o'clock in
the afternoon, when she appeared in her usual health, and was heard moving
about in her room at half-past nine the same evening:—she was" found dead
twelve hours afterwards, i. e. at half-past nine the following morning. As the
body was quite cold, and the members perfectly rigid when first seen, it is
reasonable to presume that the deceased had been dead at least tenhours—the
weather not being very cold at the time. Hence it is probable that she died
about half-past eleven o'clock at night, i. e. about two hours after she had been
heard moving in her room, and about five or six hours after she was last seen
in her usual health and spirits. From these facts, it was considered very un-
likely that she should have died from poison. The only poisons which could
be suspected, to prove so rapidly fatal, were prussic acid, opium, or oxalic
acid. Had prussic acid been the cause, it would have been easily discovered
by the odour, as well as by some of the poison being found near. Had opium
or oxalic, acid been' the cause of death, a portion of either of these bodies
would have been found in the liquid vomited in the plate, but this contained
no trace of any kind of poison. The deceased could not have died very sud-
denly, since she had had time to take a plate from the sideboard and lie down
with it. Had she fallen with the plate in her hand, it must have been broken
on the stone floor. Besides, as there were no marks of vomiting on the front
ofher dress or elsewhere in the room, it is pretty certain that she must have
vomited while in the recumbent position. At the inquest, no post-mortem
examination was required by the' coroner or jury; and therefore it is difficult
to say what was really the cause of death. The gentleman who conducted
the case, very properly inferred that the deceased had not diedfrom poison.

Chronic poisoning.—When a poison destroys life rapidly, it is called a case
of acute poisoning, to distinguish it from the chronic form, t. e. where death
takes place slowly. Chronic poisoning is not a subject which often requires
medico-legal investigation. Most poisons are capable, when their effects are
not rapidly manifested, either from the smallness of the dose or from timely
treatment, of slowly undermining the powers of life, and killing the patient by
producing emaciation and exhaustion. This is sometimes observed in the
action of arsenic and corrosive sublimate, but it has been remarked also in
cases of poisoning by the mineral acids and caustic alkalies. Death is here
an indirect consequence:—stricture of the oesophagus is induced, or the lining
membrane of the stomach is destroyed and the process of digestion impaired,
—a condition which leads to emaciation and death. The time at which these
indirect effects will prove fatal, is of course liable to vary. A person hasbeen
known to die from a stricture of the oesophagus brought on by sulphuric acid,
eleven months after the poison was swallowed; and there is no reason to doubt
that instances may occur of a still more protracted nature. In these cases of
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chronic poisoning, there is considerable difficultyin assigning death exclusively
to the original action of the poison, since the habits of life of the party,—a
tendency to disease, and other circumstances, may have concurred to accelerate
or produce a fatal result. To connect a stricture of the oesophagus with the
act of poisoning by a mineral acid, it is necessary to show that there was no
tendency to this disease before the acid was administered:—that the symptoms
appeared soon after the first effects of the poison went off:—that these symp-
toms continued to become aggravated until the time of death; and that there
was no other cause to which death could with any probability be referred.
These remarks apply equally to the indirectly fatal effects of any poison,—
such, for instance, as the salivation occasionally induced by corrosive sublimate,
when the acute symptoms of poisoning by that substance, have passed away.
It has been stated, that chronic poisoning is not a subject'commonly requiring
a criminal investigation. Two cases have, however, comebefore our tribunals,
in which the facts connected with this form of poisoning, were of some im-
portance. I allude to those of Miss Blandy, tried at Oxford, in 1752, for the
murder of her father by arsenic ; and of a woman named Butterfield, tried at
Croydon, in 1775,for the murder of a Mr. Scawen, by administering corrosive
sublimate. In most cases, murderers destroy life by administering poison in
very large doses ; but in these instances, small doses were given at intervals,
—a fact which led to great medical doubt Of the real cause of the symptoms
before death. It is, however, very rare to hear of this form ofpoisoning.

It has been already remarked, that some poisons have what is called an ac-
cumulative property, u e. they may be administered for some time in small
doses without producing any marked effects; but they will, perhaps, after a
certain period, suddenly and unexpectedly give rise to violent symptoms,
affecting the life of a person. This peculiar mode of action has been wit-
nessed more in medical practice than in cases of attempts to poison; hence it
is not a subject of much importance to a medical jurist. Foxglove (digitalis)
is saidto possess thisproperty; and it has beenremarked that, on more thanone
occasion, persons to whom this medicine has been repeatedly administered in
small doses have suddenly died, probably from the accumulative properties of
the poison. The same effect has been noticed in the case of other poisons.

2. Evidence from post-mortem appearances.—One of the chiefmeans of
determining whether a person has died from poison, is an examination of the
body after death. In relation to external appearances, there are none indica-
tive of poisoning upon which we can safely rely. It was formerly supposed,
that the bodies of persons who were poisoned, putrefied more readily than
those of others who had diedfromnatural disease; and evidence for or against
poisoning, was at one time drawn from the external appearance of the body.
This is now known to be an error; the bodies of persons poisoned are not
more rapidly decomposed, caeteris paribus, than those of others who have died
a sudden and violent death from any other cause whatever.

Irritant poisons act chiefly upon the stomach and intestines, which they
irritate, inflame, and corrode. We may likewise meet with all the conse-
quences of inflammation, such as ulceration, perforation and gangrene.
Sometimes the coats of the viscera are thickened, at other times thinned and
softened by the action of an irritant.

Narcotic poisons do not commonly leave any well-marked post-mortem ap-
pearances. The stomach and intestines present no unnatural changes. There
is greater or less fulness of the cerebralvessels; but even this is often so slight
as to escape notice, unless attention be particularly directed to the brain. Ex-
travasation of blood is rarely found.

The Narcotico-irritants affect either the brain or the alimentary canal, and
commonly both, according to their peculiar mode of action.
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It is important to bear in mind, that both irritants and narcotics may destroy
life without leaving any appreciable changes in the body. To such cases as
these, the remarks about to be made do not apply. The proof of poisoning
must, then, be derived entirely from other sources. Any evidence derivable
from the appearances in the body of a person poisoned, will be imperfect un-
less we are able to distinguish themfrom those analogous changes, often met
with as theresults of ordinary disease. These are' confined to the mucous
membrane of the stomach and bowels. They are redness, ulceration, soften-
ing, and perforation. All of these conditions may depend upon disease, as
well as upon the action ofirritant poisons.

Redness.—It is a main character of the irritants to produce redness of the
mucous membrane of the stomach and small intestines. This redness, when
first seen, is usually of a deep crimson colour, becoming brighter by exposure
to air. It is sometimes diffused over thewhole mucous membrane:—at other
times it is seen in patches over the surface of the stomach. It is sometimes
met with at the smaller, but more commonly at the larger extremity of the
organ; and then, again, we occasionally find that the rugae or prominences
only of the mucous membranepresent this red or inflamed appearance.

Redness of the mucous membrane may, however, be due to gastritis or gas-
tro-enteritis ; and in order to assign the true cause, it will be necessary to have
an account of the symptoms preceding death, or some proof of the existence of
irritant poison in the contents of the stomach or the tissues of the body. In
this respect the following case (He.g* v. Hunter, Liverpool Spring Assizes,
1843,) is of some interest. A woman was charged with having poisoned her
husband by arsenic. The medical evidence rested chiefly on the symptoms
and post-mortem appearances, for no arsenic was discovered in the body.
The mucous membrane of the stomach and intestines was found, throughout
its whole extent, exceedingly inflamed and softened. The medical witnesses
for the prosecution referred this condition to the action of arsenic ; those for
the defence considered that itmight be owing to idiopathic gastro-enteritis, in-
dependently of the exhibition of any irritant. The circumstances of the case
were very suspicious; but the prisoner was acquitted, not merely on account
of the variance in the medical evidence, but from the absence of positive proof
of poison, ?. e. its detection by chemical analysis. This generally weighs
much witha Court of law, although it is wellknown thatarsenic cannot always
be detected in the body of a person who has undoubtedly died from a large
dose of this substance. It is right to state, as a warning to medical witnesses,
that the judge who tried the case expressed regret that, on the non-discovery
of poison in the contents of the stomach and intestines,—the soft parts of the
body (the mucles) had not been examined according to the processes sug-
gested by Orfila.—(See the published reports of the case by Mr. Holland
and Mr. Dyson.)

In the healthy state, the mucous membrane of the stomach is pale and white,
or nearly so, except during digestion, when it becomes reddened ; and some
observers haveremarked thata slight redness has oftenremained in the stomachs
of those who have died during the performance of thedigestive process. When
in contact with the spleen or liver, the stomach is apt to acquire a deep livid
colour from the transudation of blood; and it is well known that the bowels
acquire a somewhatsimilar colour from the gravitation of blood, whichalways
takes place after death. None of these appearances are likely to be mistaken
for the action of an irritant poison.

There is an important class of cases in which redness of the mucous mem-
brane of the stomach is found after death,not dependent on the action of poison
or onany assignable cause. These cases, owing to their being so little known,
and involved in much obscurity, deserve great attention from the medical jurist!
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since the appearances closely resemble those produced by irritant poison. A
person may die without suffering from any symptoms of disordered stomach;
but, on an inspection of the body, a general redness of the mucous membrane
of this organ will be found, not distinguishable from the redness which is so
commonly seen in arsenical poisoning. Several cases of this kind have oc-
curred at Guy's Hospital; and drawings have been made of the appearance of
the stomach, and are now preserved in the Museum collection. A record has
been kept of four of these ; and it is remarkable that, although in not one of
them, before death, were any symptoms observed indicative of irritation or
disease of the stomach, yet in all, the stomach was found more or less red-
dened, and in two extensively so. Such cases are not very common ; but the
certainty of their having occurred where poisoning could not be suspected,
should place the witness on his guard, so that he be not led to countenance a
suspicion of poisoning toohastily. In order to distinguish them,we must note
whether there have been any symptoms during life, and their nature ; as, in
the above cases, there may have beenno symptoms, or they may have amounted
only to slight gastric disturbance. Under these circumstances, they could not
be mistaken for symptoms of irritant poisoning. Such cases are only likely
to lead into error, those who trust to this post-mortem appearance alone as
evidence ofpoisoning; but no medical jurist, aware ofhis duty, could ever be
so misled.

This redness of the stomach may truly occur where there is some ground
for suspicion, as in the following case, communicated to the Medical Gazette
by Mr. Tyson, ofBeccles. A young woman, far advanced in pregnancy, died
suddenly in a fit of syncope, soon after rising one morning. She had been
in ill health previously ; but there was nothing to indicate that she had taken
poison : indeed, from what has been already said, the suddenness ofher death
was rather against the suspicion that she had died from such a cause. Yet
after death, it was found among other appearances that the mucous membrane
of the stomach was inflamed (reddened?) and thrown into ruga?. Although
the case was very badly investigated by the coroner, who refused to allow a
post-mortem examination, (which was made after the inquest only by consent
of the friends,) it appears to me that this was an instance similar to those above
described, the redness being due to some unknown cause, but not to poison.
An interesting case, in which it is probable that this pseudo-morbid appearance
of the mucous membrane was mistaken for the effects of irritant poison, will
be found in the Ann. D'Hyg., 1835,i. 227. Dr. Yelloly long since remarked,
that the mucous membrane of the stomach often presented a high degree of
vascularity (redness) in cases of sudden death. He met with this appearance
in the stomachs of some executed criminals, whose bodies were examined
soon after they had undergone the sentence of the law. In a paper read before
the Med.-Chir. Society in November 1835, this gentleman has re-examined
the whole subject, and has given the results of numerous observations. They
are of great interest to the medical jurist. Dr. Yelloly has endeavoured to
show—1. Thatvascular fulness of the lining membrane of the stomach, whether
florid or dark-coloured, is not a special mark of disease, because it is not in-
consistent with a previous state ofperfect health. 2. That those pathologists
were deceived, who supposed, from the existenceof thisredness in thestomach,
that gastritis sometimes existed without symptoms. 3. That erroneous con-
clusions as to the cause of death were frequently owing to the same mistaken
observations :-—the effects of putrefaction and spontaneous changes induced
by the loss of vitality, being sometimes attributed to the action of poisons.
4. That the vascularity in question is entirely venous, the florid state of the
vessels arising from the arterial character of the blood remaining in the veins
for some time after its transmission from the arterial capillaries at the close
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of life : —the appearance is, however, sometimes due to transudation only.
5. That the fact of inflammation having existed previously to death, cannot
be inferred merely from the aspect of the vessels in a dead part: there must
at least have been symptoms during life. (See Medical Gazette, vol. xvii. p.
309.) Andral and other pathologists have adopted similar views, and these
views have obviously a most important bearing upon medico-legal practice :
since there is generally a tendency to suspect poisoning, whenever redness of
the mucous membraneof the stomach is met with in the dead. Such a con-
dition does not even prove the past existence of inflammation, unless there
were symptoms during life or other marked effects of the inflammatory process
in the alimentary canal. It can be no sign of poisoning, unless the presump-
tion be supported by evidence from symptoms, or by the discovery of the
poison : the absence of poison may, however, be sometimes explained by cir-
cumstances.

A case is mentioned by Fodere, where, in the body of a person who died
suddenly, and poisoning was suspected, the oesophagus and stomach were
found reddened. This was at first considered to be a confirmation of a sus-
picion, that the deceased had died from poison; but on inquiry, it Was ascer-
tained, that theredness was due to the colouring matter of a strong infusion
of red poppies, which the deceased had been in the habit of taking. It is not
likely that any person, moderately informed in his profession, would fall into
such a mistake as this, the means ofdistinguishing all red colours by chemical
tests being so simple; not to mention that mere washing might remove colours
of this kind.

The redness of the stomach, in cases of poisoning, is so speedily altered by
putrefaction, when circumstances are favourable to this process, as to render it
impossible for a witness to speak with any certainty upon its cause. Putre-
factive infiltration from the blood contained in the adjacent viscera and mus-
cles, will give a reddish coloured appearance to a stomach otherwise in a
healthy condition. Great dispute has arisen respecting the length of time
during which redness of the stomach produced by an irritant will be recog-
nizable and easily distinguishable from putrefactive changes. It is, perhaps,
sufficient to say, that no certain rule can be laid down on the subject: it must
be left to the knowledge and discretion of the witness, I have distinctly seen
the well-marked appearances of inflammation produced by arsenic in the sto-
mach and duodenum, in an exhumed body twenty-eight days after interment
(Reg. v. Gennings, Berks Lent Ass. 1845;) and in another instance, referred
to me by Mr. Lewis, the coroner for Essex, in August, 1846,the reddened
state of the mucous membrane, in a case of arsenical.poisoning, was plainly
perceptible, on removing a layer of arsenic, nineteen months after interment.
(See .on this question, a case of suspected poisoning by Orfila, Annales D'Hyg.
1839, i. 127.) If, however, there be the least doubt respecting the origin of
the discolouration, it would be unsafe to rely upon it, as evidence of poisoning.
In the Boughton case, the medical witnesses stated that the stomach and vis-
cera of the deceased were red, and presented the appearance of inflammation.
In answer to a question put to him on the subject, the Crown witness, Dr.
Rattray, said, that "the post-mortem appearances confirmed his opinion ofpoi-
soning by laurel-water, sofar as he might be allowed toform a judgmentupon
appearances so long after death." This very ambiguous answer led to the
following cross-examination by the counsel for the prisoner.

C. "By your putting your answer in that way, do you or do you not mean
to say that all judgment in such a case is unfounded?"

W. "I cannot say that, because from the analogy between the appearances
in that body, and those distinguishable in animals killed by the poison I have
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just mentioned, I think them so much alike, that I am rather confirmed in my
opinion with respect to the operation of the draught."

C. "Those bodies were instantaneously opened ?"
W. "Yes; so much so, that there was'the peristaltic motion of the bowels

upon their being pricked."
C. "This" (the examinationof the deceased's body) "was upon the eleventh

day after Sir Theodosius's death]"
W. "Yes."—(Report of the trial ofDonellan.)
Here it will be seen that the witness was comparing the appearances in the

bodies of dogs immediately after they had been killed by poison, with those met
with in the stomach of a person who had died eleven days before, and whose
body had been buried and exhumed. Such a comparison was obviously wrong
as a matter of medical evidence.

Ulceration.—In irritant poisoning, the stomach is occasionally found ulce-
rated ; but this is, comparatively speaking, a rare occurrence. In such cases the
mucous membrane is removed in small distinct circular patches, under the edges
of which the poison (arsenic) is often found lodged. Ulceration of the stomach
is perhaps a more common result of disease, than of the action of poison. As a
consequence of disease, it is very insidious, going on often for weeks together,
without giving any indications of its existence, except perhaps slight gastric dis-
turbance, with occasional nausea, vomiting, and loss of appetite. In this case
the ulceration is commonly seen in small circumscribed patches. It is worthy
of remark, as one means of diagnosis, that ulceration has never been known to
take place from arsenic or any irritant poison, until after symptoms, indicative
of irritant poisoning, have occurred. In ulceration from disease, the mucous
membrane is commonly only reddened in the neighbourhood of the ulcer. In
ulceration from poison, the redness is generally diffused over other parts of the
stomach, as well as over the duodenum and small intestines. A case, however,
occurred in Guy's Hospital, some years ago, in which, with a small circular
patch of ulceration near the cardiac opening, the whole mucous membrane was
red and injected:—but this singular condition of the stomach, so closely resem-
bling the effects ofan irritant poison, was unaccompanied by any marked symp-
toms during life. The history of a case previous to death, will thus commonly
enable us to determine, to what cause the ulceration found, may be due. Care
must be taken to distinguish ulceration from corrosion. Ulceration is a vital
process; the substance of a part is removed by the absorbents as a simple result
of inflammation. Corrosion, on the other hand, is a chemical action ;—the parts
are removed by the immediate contact of the poison: they are decomposed: their
vitality is destroyed, and they combine with the corrosive matter itself. Ulce-
ration requires time for its establishment, while corrosion is generally an instan-
taneous effect.

Softening.—The coats of the stomach are not unfrequently found so soft, as
to yield and break down under very slight pressure; and this may be the result
either of poisoning, of some spontaneous morbid change in its structure during
life, or of the solvent action of the gastric juice after death. As this change in
the stomach, when caused bypoison, is commonly produced by those substances
only, which possess corrosive properties, it follows that in such cases, traces of
their action will be perceived in the mouth, fauces, and oesophagus. In soften-
ing from disease, the change will be confined to the stomach alone, and it is
commonly found only at the cardiac extremity of the organ. When softening
is really caused by an irritant poison, it is generally attended by other striking
and ambiguous marks of its operation. Softening is not to be regarded as a
common character of poisoning: it is only an occasional appearance. I have
met with a case, in which the coats of the stomach were considerably hardened
by sulphuric acid. Softening can never be inferred to have proceeded from
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poison, unless other well-marked changes are present, or unless the poison be
discovered in the softened parts. The stomachs ofinfants have been frequently
found softened from natural causes:—such cases could not be mistaken for poi-
soning, since the history during life,—the want of other appearances indicative
of poisoning, and the total absence of poison from the viscera, would prevent
such a suspicion from being entertained.

Perforation.—The stomach may become perforated either as a result of
poisoning or disease.

Perforation from poisoning. —This may occur in two ways :—1. By corro-
sion; 2. By ulceration. The perforation by corrosion, is by far the most
common variety of perforation from poisoning. It is occasionally witnessed
where the strong mineral acids have been taken, especially sulphuric acid:—
the stomach, in such cases, is blackened and extensively destroyed,—the aper-
ture is large, the edges are rough and irregular, and the coats become easily
lacerated. The poison escapes into the abdomen, and may be readily detected
by chemical analysis. The perforation from ulceration, caused by irritant
poison (arsenic,) is but little known. There are, so far as I know, only <three
instances on record. In a great number ofpoisoned subjects examined during
many years past at Guy's Hospital, not a single case has occurred. It must
then be looked upon as a very rare appearance in cases of irritant poisoning.

Perforation from disease.—This is by no means an unusual occurrence.
Many cases of this description will be found reported elsewhere. (Guy's
Hosp. Rep. No. 8.) It is invariably fatal when it proceeds so far that the
contents of the stomach escape into the abdomen; but sometimes the stomach
becomes glued to the pancreas during the ulcerative process, and then the indi-
vidual may recover. Several specimens of this kind of adhesion have been
met with in post-mortem inspections. The symptoms from perforation com-
monly attack the individualsuddenly, apparently while enjoying perfect health.
Thus, then, these cases may be easily mistaken for those of irritant poisoning.
The principal facts observed withregard to thisformidabledisease are the follow-
ing:—1. It often attacks young females from eighteen to twenty-three years of
age. 2. The preceding illness is extremely slight, sometimes there is merely
loss of appetite or capricious appetite, with uneasiness after eating. 3. The
attack commences with a sudden and most severe pain in the abdomen, gene-
rally soon after a meal. In irritant poisoning, the pain usually comes on gra-
dually, and slowly increases in severity. 4. Vomiting, if it exist at all, is
commonly slight, and is chiefly confined to what is swallowed. There is no
purging:—the bowels are generally constipated. In irritant poisoning, the
vomiting is usually severe, and diarrhoea seldom wanting. 5. The person dies
commonly in from eighteen to thirty-six hours:—this is also the average pe-
riod ofdeath in the most common form of irritant poisoning, t. e. by arsenic;—
but in no case yet recorded, has arsenic caused perforation of the stomach,
within twenty-four hours; and it appears probable that a considerable time
must elapse before such an effect could be produced by this or any irri-
tant. In two cases of perforation of the stomach from disease in females, re-
ported by Dr. Seymour to the Med.-Chir. Soc. November 1843, the one
proved fatal in ten days, the other in a fortnight after the occurrence of the
supposed perforation. The ulcers in the stomach were found to communicate
with cysts. 6. In perforation from disease, the symptoms and death are
clearly referable to peritonitis. 7. In the perforation from disease, the aper-
ture is commonly of an oval orrounded form, about half an inch in diameter,
situated in or near the lesser curvature of the stomach, and the edges are
smooth. The outer margin of the aperture is often blackened, and the aper-
ture itself is funnel-shaped from within outwards, j*. e. the mucous coat is the
most removed, and the outer or peritoneal coat, the least. The coats of the
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stomach, round theedge of the aperture, are usually thickened forsome distance;
and when cut, they have almost a cartilaginous hardness. These characters of
the aperture will not only indicate, whether it be the result of poisoning or dis-
ease; but the absence of poison from the stomach, with the want of other cha-
racteristic marks of irritant poisoning, would enable us to say, that disease was
the cause. Besides, the history of the case during life, would materially assist
us in our diagnosis. The great risk in all these cases, is that the effects of dis-
ease may be mistaken for those of poisoning; for we are not likely to mistake a
perforation caused by irritant poison for theresult of disease. Among numerous
instances, tending to show the medico-legal importance of this subject, I shall
select one, which came before Mr. Hilton and myself for examination. A female
in a noble family, aged twenty-three, died somewhat suddenly, under suspicious
circumstances. She had been unwell for about three weeks, and was subject
to occasional vomiting and disorder of the stomach. Still, her illness was so
slight that it did not in the least interfere with the performance of her usual du-
ties. One afternoon, about four o'clock, and about three hours after her last
meal, she was suddenly seized with the most excruciating pain in the abdomen,
and violent vomiting. Her skin was cold and clammy, and the abdomen tender
and painful. It was suspected that she had taken poison ; and magnesia and
sulphate of magnesia were given to her. No poison was found in the room, and
she strongly denied the imputation. The symptoms became worse, the vomit-
ing more violent, and she died the following morning, about fifteen hoursafter her
first seizure. On inspection all the organs were found healthy, except those of
the abdomen. There were here strong marks of peritoneal inflammation : the
intestines were loosely adherent to each other, and a quantity of lymph was
effused around them. The cavity contained about a pint of liquid, which had
escaped from an aperture in the stomach. This liquid was reserved for ana-
lysis. The stomach was laid open by making an incision along its greater cur-
vature. It was empty. At the upper and posterior part, near the pyloric end
of the smaller curvature, was an opening of an oval shape, about halfan inch in
its longest diameter. The edges were firm, hard, and smooth, presenting not
the least appearance of laceration or ulceration. They were bevelled off from
within outwards, being thinned towards the peritoneal coat, the aperture in
which was much smaller than that in the mucous membrane. There was no
sign of inflammation in the membranes around; but the peritoneum, about the
edge of the aperture, had a black appearance, and the coats of the stomach were
thickened. At the lower part, near the larger curvature, there were thick, irre-
gular, black stria?, the mucous membrane being raised and blackened, but not
softened. These stria* appeared like those produced by sulphuric acid; but there
was no corrosion, and on applying test paper there was no acid reaction. The
black matter was interspersed with a yellowish coloured substance. The
liquids taken from the abdomen, as well as the coats of the stomach, were che-
mically examined; but not a trace of poison could be detected. Considering the
time of the occurrence ofsymptoms, their nature, the absence ofpoison from the
viscera and their contents,—the suspicion of poisoning was at once negatived,
especially when the above facts were taken with the post-mortem appearances.
The medical opinion given was, 1. That the deceased had died from peritonitis,
caused by extravasation of the contents of the stomach. 2. That this extrava-
sation was owing to. a perforation of the coats of the organ, caused by slowand
insidious disease, and not by poison.

It has been hitherto supposed that perforation of the stomach mustnecessarily
prove fatal. This is undoubtedly the ordinary result, but the fataleffect depends
on peritonitis, excited by extravasation of the contents of the organ, Under
favourable circumstances, and by judicious treatment, no extravasation may
take place, and the individual may entirely recoveras the aperture ultimately
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becomes closed by adhesion to the surrounding viscera. Of thisclosure of ulce-
rated apertures inthe stomach, several specimens are preserved in themuseumof
Guy's Hospital. This fact is interesting to the medical jurist, as a case might,
from the symptoms, be mistaken for one of poisoning; although, when taken
on the whole, they are unlike those produced by irritant poison. An ap-
parently well marked instance of recovery from perforation is reported by Dr.
Hughes. (G. H. Rep. N. S. iv. 332.) The patient recovered from the first
attack, but ultimately died from another perforating ulcer, which led to extra-
vasation. (Case by Mr. Hilton, ib. 343.)

Spontaneous or Gelatinized Perforation.—The stomach is occasionally
subject to a spontaneous change, by which its coats become softened and give
way, generally at the cardiac extremity. As the extravasation of the contents
of the organ in such a case never gives rise to peritoneal inflammation, and no
symptoms occur prior to death to indicate the existence of so extensive a de-
struction ofparts, it is presumed to be a post-mortem change, and the stomach
is supposed to undergo a process of solution soon after death. It is commonly
attributed to the solvent action of the gastric juice, the spleen, diaphragm, and
other viscera being sometimes softened. (For some remarks on this subject,
by Dr. Budd, see Med. Gaz. xxxix. 895.) In January 1845, I met with an
instance of this perforation in a child between two and three years of age.
It was seized with convulsions, became insensible, and died twenty-three hours
afterwards. After death, the cardiac end of the stomach was found destroyed
to the extent of three inches; and the edges were softened and blackened.
There was no food in the stomach, nor had any thing passed intothe organ for
thirty-two hours before death! It was therefore impossible to ascribe death
to the perforation, or the perforation to poison. (For a full account of this
case, see Med. Gaz. xxxvi. 32.) In October 1846, I found the same condition
of the stomach in an infant aged nineteen months, suspected to have diedfrom
poison administered to it three months before. The cause of death in thiscase
was mesenteric disease. The stomachs of young children at the cardiac end
are always very thin, and thus but a slight softening action is required to biing
about a destruction of the coats. The same effect is observed in rabbits, in
which the coats of the stomach are remarkably thin, and are often found quite
pulpy on inspection, irrespective of disease or the presence of poison. This
form of perforation is, so far as I can judge, by no means common. It is
reported to have been met with in children affected with hydrocephalus,—in
those who have died from typhus fever;—and, according toAndral, in females
who have died during parturition. Dr. Macintyre informed me that he had
met with two cases of this kind of perforation in young'subjects affected with
diabetes. The conditions for its production, whether local or constitutional,
and the circumstances under which it occurs, are very obscure. (Med. Gaz.
xxxix. 897.) The fact of most importance to the medical jurist is, however,
that it is unattended by any marked symptoms during life. Some French
pathologists describe cases of what they term gelatinizedperforation, in which
gastric disorder had existed. Chaussier, indeed, believed that this form of
perforation always depended on a particular disease of the organ; and he
denied, from the results of his own experiments, that the gastric juice had
any solvent action. (Flandin, Traite des Poisons, i. 259.) The inspection of
thebody, with the general history of the case, must, however, suffice to remove
any difficulty in forming an opinion as to whether the extensive destruction
commonly met with, has or has not arisen from poison. Thus, the aperture,
which is always situated in thatpart of the stomach which lies to the left of
the cardia, is very large, of an irregular form, and ragged and pulpy at the
edges. These have the appearance of being scraped; the mucous membrane
of the stomach is not found inflamed. There is occasionally slight redness,
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with dark brown or almost black stria? in and near the dissolved coats, which
have an acid reaction. It can only be confounded with perforation by the
action of corrosives; but the well-marked symptoms during life, and the detec-
tion of the poison after death, together with the changes in the fauces and
oesophagus, will at once indicate the perforation produced by corrosive poison.
The only case in which any mistake is likely to occur, is where, conjoined
with the discovery of perforation after death, there may have existed some
symptoms of irritation in the alimentary canal during life. It is possible that
a person may die under symptoms somewhat resembling irritant poisoning,
and after death the gastric secretion may destroy the parietes of the stomach;
but such a singular combinationof circumstances must be mostunusual. This,
however, signifies little in a legal point of view, for persons charged with the
crime of poisoning, are frequently acquitted on the barest medical possibilities.
One case of this doubtfulcharacter is on record. I allude to thatof Miss Burns,
for the murder of whom, by poison, a Mr. Angus of Liverpool was tried in
the year 1808. It is not necessary to enter into the particulars of the case ;
since the post-mortem appearances are imperfectly described in the report.
Although the symptoms, resembling irritant poisoning, under which the de-
ceased laboured, were not accounted for, yet there was great reason to believe
that they were not connected with the perforation of the stomach, which, on
the whole, bore the characters assigned to that produced by the gastric secre-
tion. The charge ofpoisoning was not sustained by chemical or pathological
evidence, and the prisoner was acquitted. The evidence given on this trial,
is well worthy of the attention of every medical practitioner. It shows on
what a nice balance of proofs charges of poisoning sometimes rest, and how
important it is that a medical jurist shouldbe acquainted with all the circum-
stances under which perforations of the stomach may occur.

Perforation of the (Esophagus and Intestines.—Other parts of the alimen-
tary canal are liable to become perforated: but not, so far as I have been able
to ascertain, by the action of poison. The oesophagus may become softened
by the contact of corrosive poison, but this rapidly passes through the tube
and lodges in the stomach. As Dr. Christison observes, it is not probable
that a corrosive poison couldeverperforate the intestines from within outwards,
since its action would be chiefly expended on the stomach, and it is not likely
to reach any portion of the intestines in a state sufficiently concentrated to
destroy the coats by chemical action. (On poisons, 149.) If a large quantity
of corrosive poison flowed through an aperture in the stomach upon the intes-
tines, then the coats might become destroyed from without inwards. The
lower portion of the oesophagus, and various parts of the intestinal tube, have
been found in several instancessoftened and destroyed, the aperture presenting
all those characters which have been described in speaking of spontaneous or
gelatinized perforation of the stomach. This change in the oesophagus is
ascribed to a solvent action of the gastric juice, which enters the tube byregur-
gitation ; but this explanation cannot apply to the intestines. An interesting
case of softening of the intestines, from the duodenumto the sigmoid flexure of
thecolon, is reported by Mr. J. Smith '. the child died of hydrocephalus. (See
Med. Gaz. ii. 619.) The intestinal tube may become perforated in any part
by ulceration, depending either on disease or on the action of irritant poison;
but ulceration of the intestines from poison proceeding t© perforation of the
coats, is a very rare condition.

Cases of perforation ofthe intestines from disease are occasionally met with.
Theyrequire the attention ofthe medical jurist, since they maybe easily mis-
taken for cases of poisoning. The following instance of perforation of the
duodenum is reported by Mr. Bailey (Med. Times, Dec. 19, 1846,p. 223.)
A female, aet. 28, was taken suddenly ill. There was great anxiety of counte-
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nance, small and frequent pulse, cold extremities, with occasional eructations
ofwind and vomiting. She suffered excruciating pain in the region of the
duodenum, which caused her to double up her body. Her bowels had been
only partially opened the day before. In about nine hours there was great
tenderness of the abdomen; the pulse was smaller; but the bowels, in spite
of the administration of medicine, were still unmoved. She gradually sank,
and died in about fourteen hours and a half from the time she was first seized.
Thus far the symptoms would indicate that the case was one of acute perito-
nitis, and not of irritant poisoning. Nevertheless the circumstances were ex-
traordinary, and rumours were spread that her husband had poisoned her.
The deceased, it appeared, had only been married the previous day; she and
her husband did not retire to rest until three o'clock in the morning, and the
attack came on suddenly, by a fit of severe pain, at nine o'clock, i. e. six hours
after they had retired to rest. An inspection of the body showed all the
usual marks of peritoneal inflammation, and the duodenum, in its transverse
portion, was found to have a circular opening in it, surrounded by a blank
margin externally; while internally the perforation seemed larger, its sides
sloping off. The mucous membrane was softened for some distance around
the ulceration, affording evidence of the existence of previous inflammation.
It appeared that the deceased had been a cook up to the day of her marriage.
The only symptom manifested before the attack was, that she had been for
some time subject to pain in herright side. (See also Cormack's Ed. Jour.
June 1845,p. 445; and Lancet, July 18, 1846, p. 67.)

An interesting case of perforation of the ilium, in which two apertures
were found, is reported by Dr. Zartmann. (Casper's Wochenschrift, Marz
14, 1846.) Death took place in two days, from peritonitis. One aperture
was only the sixth of an inch in diameter. The edges of both were smooth,
as if punched out.

There is another insidious form in which perforation of the intestines may
present itself, and cause fatal peritonitis. This is by the formation of an ul-
cerated aperture in the appendix vermiformis coeci, of which two cases have
been communicated to me by a former pupil, both occurring in young men.
The perforation was produced in these instances by the pressure ofa hardsub-
stance lodged in the extreme end. In one instance I analysed this hard con-
cretion, and found it to consist of inspissated mucus, biliary matter, and a
large quantity of carbonate of lime. It was of an irregular form and structure,
and about the size of a large pea. In both instances death was caused by
peritonitis, produced by extravasation of the contents of the intestines, and
the aperture was so small that it might have been easily overlooked. It is
remarkable that the introduction into the appendix coeci of any foreign sub-
stance, as the pip of an apple, or a small bean, or cherry stone, is liable to
excite fatal inflammation, ulceration, or gangrene,and death. An interesting
case of thiskind hasbeen reported by Mr. Nelson (Amer. Journ. Med. Science,
Feb. 1847,p. 258.) The fact is important in relation to the causes of sudden
death.

Perforation by utorms.—It is now generally admitted that the various species
of worms which infest the alimentary canal of the human subject, may, in
some rare cases, by irritating or even perforating the intestines, give rise to
symptoms which m%y be mistaken for those of poisoning. One of the most
recent writers on toxicology, M. Flandin, denies thatperforation can ever take
place from this cause (Des Poisons, i. 304, 1846;) but as this denial is based
on theory, while the statement which he impugns rests upon good authority,
it is unnecessary to discuss this as an unsettled question. He supports his
opinion by the authority of Rudolphi, who states that the entozoa have no
organs capable of perforating the intestinal coats, —by the view entertained
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by M. Dujardin, that worms are never injurious to animals, because they are
often found in large numbers when the previous healthof the animal has been
uninjured,—and by the statement of Andral, who, however, merely says, that
if worms have the power of perforating the intestines, the cases in which this
happens, are exceedingly rare—a conclusion in which most pathologists will
entirely agree withhim. Several instances are on record in which perforation
has been thus caused, and the worm or worms have been found in the perito-
neal cavity. A well-marked case of perforation of the ileum by an ascaris
lumbricoides, leading to death from effusion and peritonitis, is reported by Mr.
Kell. The opening through the intestine was of a circular form, and corres-
ponded in magnitude with the size of the worm, which was eight inches long.
The worm was found among the intestines, between the umbilicus and pubes.
(Med. Gaz. ii. 650.) These worms may even perforate the abdominal parietes.
(See cases by Dr. Young, Med. Gaz. ii. 748.) Vogel says of ascaris lumbri-
coides, that in certain cases it is capable of perforating the intestine, by thrust-
ing asunder with its head the fibres of the intestinal coats. (Pathological
Anatomy, Day's translation, p. 464.) When perforation takes place from this
cause, itwill be indicated by the discovery of the entozoon in the cavity of
the peritoneum, or near the aperture in the intestine. (See a case in Cormack's
Ed. Journ. June 1845, p. 447.)

In a case of suspected irritant poisoning, when worms are discovered in
the intestinal canal, an attempt is not unfrequently made in the defence to
refer the symptoms of irritation to the presence of these entozoa. If the
symptoms of poisoning be well marked, and some of the poison be discovered
in the body, such a defence must be a hopeless struggle against medical facts.
This objection was taken to the evidence from symptoms in one case ofarseni-
cal poisoning; but the disturbance occasioned by worms is commonly slight,
and is veryrarely accompanied by vomiting and purging. A solitary instance
is quoted by Dr. Christison, in which a child appears to have died under
symptoms of narcotico-irritant poisoning as an effect of worms. Several
hundred ascarides were found in the intestines, and thirteen in the stomach.
(Ovn Poisons, 133.) In two instances of arsenical poisoning which have lately
occurred, I found a large ascaris lumbricoides in the small intestines. There
could not, however, be the slightest doubt that the sole cause of death Avas
poison. In one instance the ascaris was well washed from adhering mucus,
and examined for arsenic by Reinsch's process:—the poison was abundantly
discovered in it. (G. H. Rep. N. S. iv. 462.) Under such circumstances it
would be impossible to refer the symptoms of irritation to worms. A case
will be mentioned in the chapter on Mixed Mineral Acids, in which, on
examining the body of a person who had taken an ounce and a halfof muriatic
acid, the jejunum was found perforated by a lumbricus; but the acid was
beyond all doubt the cause of death.

That, however, thepresence of worms in the body may become a ground of
defence, is sufficiently proved by two cases reported by M. Flandin. A young
man was charged with having poisoned his father with arsenic. A very small
quantity of the poison was detected in the tissues of the body only. The
report of the inspection stated, that there was a large number of the ascarides
lumbricoides in the intestinal canal, andsomewere evenfound in the oesophagus.
A discussion on the cause ofdeath arose between the counsel employed in the
defence, who based his arguments on a memoir by M. Raspail, and the medical
witness, who had discovered arsenic in the body, but especially in the liver.
It was contended that the quantity of arsenic found was not sufficient to cause
death (for the fallacy of an argument of thiskind, see post Chemical Analysis,
p. 136;) and that the presence of the ascarides explained satisfactorily the
cause of the symptoms, and their rapidly fatal course. The deceased, it was
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alleged, had been suffocated by the worms, which had caused compression of
the bowels, and had even ascended into the oesophagus! The witnesses re-
plied, that arsenic was never found in the healthy human body,—that the
presence of worms couldnot account for the presenceofarsenic in the tissues,—while the detection of the poison, on the other hand, accounted for all the
symptoms, even for the passage of the worms into the oesophagus as a result
of violent vomiting. To no other circumstance could deathbe attributed.

In the second case, an empiric applied to the cancerous breast ofa female,
a plaster covered with arsenious acid. Symptoms of poisoning by absorption
followed, and thewoman died. Arsenic was detected in the liver.- An ascaris
was found in the intestines. On removing the whole of the viscera, which
were in a highly putrefied state, a portion gave way, and the worm appeared
through the lacerated aperture. There had been no extravasation, nor any
mark of peritonitis. The defence was, that the deceased had died from per-
foration of the intestine by the worm. This was denied by the witnesses,
who contended that had this been the case, there would have been extravasa-
tion. The escape of the wormwas owingto accidental laceration of the viscera
during the inspection. The symptoms of the disease were clearly those of
poisoning and not of peritonitis. (Des Poisons, i. 307 and 507.)

Five species of parasitic worms have been hitherto found in the human in-
testines :—1. Ascaris lumbricoides, or round worm. 2. Trichocephalus dispar,
or long thread worm. 3. Oxuris, or Ascaris vermicularis, common thread
worm. 4. Taenia solium, commonfape worm : and 5. Taenia lata (Bothrio-
cephalus) broad tape worm.

1. The Ascaris lumbricoides is very common. It is a round cylindrical
worm pointed at both ends, especially at the anterior extremity: it varies in
length from one inch to ten or even fifteen inches. It is usually of a whitish
or brownjsh red colour, and occasionally blood-red. A delicate furrow runs
along the body on both sides. This worm occurs especially in youngchildren,
and is often found in great numbers without any disturbance of health. When
accumulated in large quantities, the ascarides are liable to excite intestinal ir-
ritation.

2. The Trichocephalus dispar is a thin and thread-like worm, varying in
length from an inch and a half to two inches. It is usually white, sometimes
slightly coloured : it frequently occurs in the large intestines, especially in the
caecum. According to Vogel, it is found, gregarious or solitary, in nearly half
the subjects examined;—it is firmly adherent by its capillary head to the
mucous membrane. Those persons, in whose bodies this worm has been
found int very large numbers, have not exhibited any symptoms of its pre-
sence.

3. Oxyuris.—This is a thin white worm, smaller than the trichocephalus;
it occurs in the large intestines, particularly in the rectum, and it is espe-
cially common in infants. The male, which is smaller than thefemale, varies
in length from a line to a line and a half. It is spirally coiled at the tail, and
often completely assumes the form of a ring.

4. Taenia solium.—A riband-shaped, long pointed worm, of a milk-white
or yellowish colour. Its length sometimes exceedstwenty feet; itsbreadth varies
from a quarter to a half an inch, but it is less at the head; its greatest thick-
ness does not exceed the twelfth of an inch. It inhabits the small intestines of
the human subject, but only in certain parts of the world. It remains in the
body for a long period, without its presence being indicated by the slightest
symptoms.

Taenia lata.—This worm closely resembles the preceding. It varies in
length from one foot to twenty or even forty feet. There are but very slight
differences between this and the taenia solium or vulgaris. (See on this sub-
ject Vogel's Pathological Anatomy, Day's Translation, p. 470.)
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CHAPTER X.

ON THE EVIDENCE OF POISONING FROM CHEMICAL ANALYSIS —NOT ESSENTIAL RULES
FOR CONDUCTING AN ANALYSIS CIRCUMSTANCES UNDER WHICH AN ANALYSIS MAY BE
REQUIRED—FAILURE OF CHEMICAL EVIDENCE CAUSES OF THE NON-DETECTION OF
POISON—LOSS BY ELIMINATION AND PUTREFACTION EVIDENCE FROM THE QUANTITY
FOUND IN THE BODY—DELICACY OF ANALYSIS POISONS IN TESTS AND APPARATUS
DANGER Of'p.REMATURE OPINIONS—FALLACIES IN CHEMICAL ANALYSIS.

Convictions without chemical evidence. —It has been supposed that chemical
evidence of poisoning was always#necessary, and that the corpus delicti was
not made out, unless the poison were discovered by a chemical analysis.
This, however, is not a correct view of the matter. There are many poisons
which cannot, at present, be detected by chemical analysis, and among those
susceptible of analysis, there are numerous circumstances which may occur to
prevent their detection in the food, the vomited matters, or the contents of the
viscera, in the dead. If such a rule were recognised by law, many criminals
would escape conviction. All that is required legally, is that there shouldbe
satisfactory proof of a person having died from poison;—the discovery of
poison in the body, is not necessarily evidence of its having caused death, nor
is its non-discovery evidence that death has not been caused by it. If by the
symptoms and post-mortem appearances, with or without moral circumstances,
itcan be made clear to the minds of a jury that death has been caused by
poison, nothing more is required; the evidence from chemical analysis may
be then safely dispensed with. Incases of murder, the lawcommonly requires
that the body of a deceased person should be produced, in order that the cause
of death may be verified ; but this is not absolutely necessary, for several con-
victions for murder have very properly taken place, where the bodies of the
murdered persons have not been forthcoming. Thus, then, we must not sup-
pose that a charge ofpoisoning cannot be sustained withoutchemical evidence
being produced of the nature of the substance taken. The fact of a poison
having been used, as well as its nature, may be determinedfrom other circum-
stances. In the case ofDonellan already referred to, the only evidence of the
nature of the poison used, was the odour perceived by a non-professional per-
son. The effects which followed made up for the wantof clear chemical proof
of its nature. As some objections have been offered to the proprietyof a con-
viction in this case, I may refer to two others :—one the case of a man named
Thorn, tried at the Aberdeen Autumn Circuit, 1821,for poisoning a person
named Mitchell witharsenic. No trace of poison could be detected ; but a
conviction very properly took place on evidence from symptoms and post-
mortem appearances, coupled with moral circumstances. A still more recent
instance occurred at the Monaghan Lent Assizes, 1841, where a woman was
convicted of poisoning her husband, although the nature of the poison could
not be determined by the most carefully conducted chemical analysis. The
poison was considered to have been aconite. (See also Humphrey's case,
ante, p. 47.)

On the other hand, when the other branches of evidence are weak or defec-
tive, the detection of the poison by chemical analysis becomes of such impor-
tance, that if it fail, an acquittal will follow. Conjoined with strong moral cir-
cumstances, chemical evidence will often lead to conviction when post-mortem
appearances are entirely wanting, and the evidence from symptoms is very im-
perfect. The great value of chemical evidence in otherwise doubtful cases of
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poisoning, was never more strongly shown than at the trial of Mary Ann Bur-
dock at Bristol, in 1835, for poisoning Clara Smith with orpiment. The body
of the deceased had been buried fourteen months: it was exhumed, and the
poison discovered in the stomach and viscera. It must be clear to all medical
jurists, that had it not been for the detectionof the poison in the viscera after
this long period of time, the prisoner would most probably have been acquitted.
We cannot therefore be surprised to find that it is this branch of evidence which
is deemed most satisfactory to the public mind, and which is earnestly sought
for by our law authorities on charges ofpoisoning. The reason is, that in most
cases, it demonstrates at once the means of death ; while symptoms and post-
mortem appearances are, as we have seen, fallible criteria, unless many circum-
stances, often difficult of appreciation, are fully considered by the medical
witness. Many coroners are not sufficiently aware of the importance of this
branch of evidence in cases of suspicious death. In several instances of recent
occurrence, the fact of poisoning has been established by a chemical analysis of
the contents of the stomach long after interment, although verdicts of natural
death had been previously returned. In order to put a check on the extensive
but secret destruction of life by poison in this country, chemical analysis of the
contents of the stomach should be more frequently made. Impunity in one in-
stance, as a result of a careless inquiry, uniformly leads to the perpetration of a
series ofmurders.

Rules for conducting an analysis.—Before proceeding to the analysis of any
suspected substance, weshould, if possible, make ourselves fully acquainted either
with the symptoms or post-mortem appearances, or both, observed in the person
suspected to have been poisoned. We may by a knowledge of these facts de-
termine, ft priori, whether we shall have to search for a narcotic, irritant, or
corrosive substance. The kind of poison may often be predicted from the symp-
toms and post-mortem appearances, and our analysis directed accordingly. I
have, however, known more than one instance, where an irritant poison has
been sought for in the contents of the stomach, when every fact connected with
the death of the party, as well as therapidity with which death took place, tended
clearly to show that if any poison had been used, it must have been one of the
pure narcotics. It is not unusual to find the examination of medical witnesses
misconducted in Courts of law, in relation to the effectsofpoisons. The deceased
may have died from a narcotic, while questions relative to the action of irri-
tants alone, will be put by the counsel for the prosecution and defence. The
chemical evidence may be divided into several branches. The analysis may
extend—

1. To the pure poison. We may be required to state the nature of a sub-
stance (part of the poison administered) found in the possession of a prisoner.

2. The analysis may be confined to a portion of the substance of which the
affected party partook ; and here the poison is usually mixed up with hquids or
solids ofan organic nature. The steps of the analysis become then rather more
difficult, a. There may have been various substances combined in a meal,
and the poison have been mixed with one substance only. This will show the
necessity for examining separately the various articles used at a meal, if we
wish to discover the real vehicle of the poison, b. Symptoms of poisoning may
occur after the eating of a pudding. A part of the pudding may be analysed,
and no poison discovered ; because the poison, instead of being incorporated
with the dough, may have been loosely sprinkled like flour over the exterior
only. c. A similar circumstance may occur in the poisoning of a dish of meat.
The gravy may be poisoned, and not the meat. A case of this kind occurred to
Dr. Christison. A whole family was attacked with symptoms ofpoisoning after
a meal on roast beef. The meat was examined, but no poison could be dis-
covered. It was then ascertained thatthe poison had been mixed with the gravy,
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and those who had taken the meat without the gravy suffered but slightly. In
one instance, which occurred lately, arsenic was placed instead of salt on the
edge of theplate of thedeceased. (The Queen v. Jennings,Berks Lent Assizes,
1845.) No other person experienced symptoms of poisoning after the meal,
except the child who ate out of thatplate. In the case of Bodle, tried in 1833,
the deceased was proved to havebeenpoisoned by arsenicadministered in coffee.
The coffee was kept ground in a bottle, to which every one of the family had
access; and there could be but little doubt, from the circumstantial evidence,
that the poison had been mixed with the coffee in this bottle. That which re-
mained in the bottle was carefully examined by the late Mr. Marsh, but no trace
of arsenic could be detected. The poison had most probably been mixed with
the upper stratum only of the powered coffee, and the whole of the poisoned
portion had been used for breakfast. A remarkable fact was brought out in the
case of the Queen v. Edwards, (Central Criminal Court, November, 1844.)
The deceased, it was stated, had died from drinking part of the contents of a
bottle suspected to contain sugar of lead,—but it was proved that some of the
same liquid had been drunk by another person the night previously withoutany
injury resulting. The medical witness explained this by saying that the poison
existed as a crust in thebottle, which might have been detached in one case and
adherent in the other. A somewhat similar case is given under the section on
Carbonate op Lead. (See that compound, post.) Facts of this kind are of
some medico-legal importance: they will often enable a witnessto explain certain
anomalies in cases of poisoning. By bearing them in mind, it is easyto under-
stand, how it is that one or two persons only will suffer at a meal made in com-
mon or on the same article of food, while others will escape.

3. The chemical analysis may be directed to the matters vomited and evacu-
ated. In irritant poisoning, a large quantity of poison is often expelled in this
way, and may be detectedespecially in the matter first vomited. In a suspected
case an immediate analysis should be made of the matters ejected from the
stomach. They may be regarded as furnishing to the medical jurist, the proofs
required to establish the corpus delicti.

4. If death has ensued, an analysis of the contents of the stomach and intes-
tines must be made. Supposing no vomiting to have occurred, or that this has
been slight, and death has taken place speedily, then we may expect to find
abundant traces of the poison in the viscera. If no poison should be found in
the stomach, the contents of the duodenum and the other small intestines,as well
as of therectum, must be separately examined. If the poison be of a mineral
nature, and cannot be detected in the contents, it must be sought for in the
tissues of the viscera, especially of the liver and spleen.

It is obvious that one or several of these sources ofchemical evidence may be
wanting, and it is rare in any one case of criminal poisoning thatall are open to
the medical witness. The detection of the poison in the vomited matters during
life, and in the viscera after death, is of course the most satisfactory kind of
chemical evidence; since, caeteris paribus, it is a clear proof of poison having
really been taken. It is xlifficult to admit the supposition that it should have
been designedly introduced after death; besides, in such a case, the absence of
all marks of vital reaction, and of any symptoms during life indicative of poi-
soning, would remove such a suspicion. If the poison be detected in.the tissues
of any of the organs, there can be no doubt of its having been introduced into
the body during life. The presence of poison in the viscera or their contents,
with such marks of vital reaction as are known to be produced by theparticular
substance, as for instance, inflammation in the case of the irritants, affords the
strongest presumptive evidence of death from poison, open to be rebutted by
other proofs of death from disease, under which the deceased might have been
labouring at the time.

10*
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Causes of the non-detection of poison.—But let us take the case, that che-
mical evidence is entirely wanting, and that no poison is detected under any
of the circumstances mentioned: if there be other facts to render death from
poisoning probable, we must endeavour to explain why this important branch of
evidence has failed. There are few medical jurists who have not met with
cases where, although undoubtedly death was occasioned by poison, whether
irritant or narcotic, not a trace of the substance could be detected in the solids
or liquids of the body. The non-discovery of poisons in cases of poisoning may
depend

Ii On the nature of the poison.—In the present state of our knowledge, che-
mistry, with few exceptions, furnishes us with the means of identifying with
certainty a mineral poison only. The greater number ofvegetable poisons are
beyond thereach of chemical analysis. Botanical characters may sometimes
serve to point out the nature ofthe substance; but only in those instances where
theplant has been swallowed in the state of leaves, roots, or seeds. If the ex-
tract or inspissated juice has been administered, or if the poison were in the
form of infusion, tincture, or decoction, a chemical analysis will commonly be
of no avail. The same remarks apply to the powerful alkaloids extracted from
vegetables. It is true, that there are tests for morphia, strychnia, and a few
others; but these are on the whole unsatisfactory as a basis for chemical evi-
dence ofpoisoning. Again, poisons which are of a highly volatile nature, may
be speedily dissipated; so that in a few hours or a few days after death, none
may be discovered. Alcohol is well known to pass away so rapidly, that no
spirituous odour may be perceived in the contents of the stomach, although the
individual may have died speedily, and the body be inspected within six oreight
hours after death. Prussic acid may be in like manner rapidly dissipated. (See
Prussic Acid.)

2. Influence of vomiting andpurging.—The non-detection of poison in the
viscera, may be owing to its having been expelled by the excessive vomiting
and purging. In all such cases, however, the poisonous substance ought to be
found in the vomited matters. In two instances of poisoning by sulpuric acid,
—in two of arsenic, and in one of oxalic acid, although death took place with
the usual rapidity, I could not detect any of the respective poisons in the sto-
machs of the deceased. Similar cases are to be found in most works on medi-
cal jurisprudence. It may, however, be fairly inferred that in all cases of irritant
poisoning, where the vomiting and purging have been slight, some portion of the
poison ought to be found in the body, if the individual have died within the ave-
rage period, i. e. if he have not survived more than two or three days. Should
none bepresent under these circumstances, it may be a question whether death
wasreally dueto poison. It is not at all probable that a common dose ofarsenic
would be entirely removed by absorption in the course of two or three days.
(See the case ofQueen v. Hunter, Liverpool Lent Assizes, 1834, ante,'p. 30.)

3. Loss by absorption and elimination.—Solid poisons are usually detected
without difficulty, because they are generally administered criminally in very
large doses; but in cases of chronic poisoning, i. e. where the substance is ad-
ministered in small doses at long intervals, chemical analysis will sometimes
fail: for the poison may become entirely absorbed and eliminated. The re-
searches of Orfila and others have proved that most metallic irritants enter into
the circulation, and become diffused over the body, even to the extremities of
thefingers and toes. Orfila has discovered that arsenic is especially liable to be
excreted with theurine; it has also been detected in the serous exhalation of the
pleura. Thus, if the dose of arsenic be small, or the poison be taken in a state
favourable for absorption, t. e. in solution, no trace of the substance may be
found in the body, unless death takes place very speedily.

It cannot bo denied, that the great facility with which chemical analysis is
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applied to the detection of most irritant poisons, is due to the ignorance of those
who criminally administer them. A mineral poison is commonly given in the
form of a loose powder, undissolved; and it is then easily susceptible of analysis.
Instances ofextraordinary depravity have, however, occurred, in which persons
have shown themselves to be acquainted with these facts, and they have en-
deavoured so to destroy their victims, as to frustrate the usual means of detec-
tion. A case was tried at Mayence in March, 1835, in which the evidence
clearly proved, that the prisoners had poisoned the deceased and several persons
previously, by administering to them arsenic in a saturated solution in water.
One of them confessed that she had boiled the poison in water,allowed it to cool,
filtered the solution, and then administered it by small quantities at a time in
wine, milk, gruel, and other liquids. On one of these occasions, the dose of
poison happened to be so large, that it operated fatally,—-a circumstance which
led to the detection of the crime. As might have been anticipated, not a trace
of arsenic could be discovered on analyzing the contents of the viscera of those
who had perished in this manner. A case somewhat similar is related by Dr.
Christison, as having occurred in Scotland (p. 319.) The celebrated Acqua
Toffana appears to have been a pure solution of arsenic.

I have elsewhere (ante, p. 30) adverted to the case of Hunter. The timere-
quired for the expulsion of arsenic from the body was here material. The
deceased survived three days, and bad suffered during the whole of the time
from vomiting and purging. One of the medical witnesses stated that the
arsenic might have been carried off by insensible perspiration and other means
in progress for its elimination, in the course of two or three days. The
Judge then put the question, would all traces of arsenic be likely to be carried
away if the poison were taken at six o'clock on Friday night, and the person
died on Monday evening ? Witness: All from the stomach and bowels. The
Judge: But from the flesh'? Witness: I cannot tell. The state in which the
arsenic was supposed to have been given was not in evidence. It was alleged
to have been administered in milk, which the counsel thought might act as an
antidote to it; but this would not effect the poison chemically, or interfere with
its absorption. It is certainly quite possible that violentvomiting and purging at
intervals, for less than three days, may carry off the poison from the contents of
the viscera. I have met with several instances in support of this rapid expulsion
of large doses ofarsenic (G. H. Rep. April 1837,p. 79;) but it is almost equally
certain, that, had an analysis been here made, the absorbed arsenic would have
been discovered in the tissues of the viscera, supposing it to have been admi-
nistered and to have caused death. The exact time which it requires for
arsenic to be entirely removed from the body by elimination after its absorption,
is undetermined. I have elsewhere stated, that the French medical jurists assign
a period of ten, twelve, or fifteen days (survivorship) for its entire disappearance
from the body, when taken in an ordinary dose (see p. 30.) Alcohol and prussic
acid may also entirely disappear by absorption, and by elimination through the
lungs. An instance has lately been communicated to me where a man by mis-
take swallowed forty-five drops of prussic acid of two per cent. He lay insen-
sible for four hours: he then vomited and recovered. The vomited matters had
not the least odour of the poison.

4. Influence of treatment.—Some poisons may be removed by treatment, as
under the administration of antidotes and the use of the stomach-pump. Others
appear to undergo a change analogous to digestion from the action of the secre-
tions of the stomach upon them. These are chiefly poisons belonging to the or-
ganic kingdom; and this has been suggested by Dr. Christison as a reason why,in many cases of rapid poisoning by opium, no trace of the poison has been dis-
covered.

5. Loss by putrefaction.—-Although poisons may remain in the body at
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the time of death, still they are liable to disappear during the progress of the
putrefactive process. Soluble poisons contained in the viscera are soon lost. Ihave found in the stomach no trace of a large dose of oxalic acid given toan
animal which had been buried twenty-eight days. Organic poisons easily un-
dergo decomposition: mineral poisons resist these changes. Thus arsenic, it is
well known, may be found after many years. In two cases lately, I detected
this poison in the coats of the stomach nearly two years after the burial of the
bodies. White arsenic, then becomes yellow by its conversion to sulphuret,
and forms a very deep yellow stain in the coats of the organ. How long ab-
sorbed arsenic remains in the soft organs it is not easy to say; and theresult of
an analysis must depend materially upon the quantity which happens to be re-
tained by the organs at the time ofdeath. If this should have been small, there
can be but little hope of detecting it at a long period after interment.

Objects op a chemical analysis.—A chemical analysis is commonly directed
in toxicology to the determination of two points;—I. Of the nature of the poi-
son. 2. Of the proportion, or quantity, in which it has been taken.

1. The nature of the poison and the probable quantity administered, are usu-
ally stated in the indictment; but it is not absolutely necessary forconviction that
the substance thus stated, should be proved to have been thatwhioh was actually
administered. The purposes ofthe law are considered to be fulfilled if the kind
of death be substantially proved:—thus it is only necessary to prove that the
person was poisoned. A man may be indicted for administering corrosive sub-
limate; but the medical evidence mayshow thatthe poison was in reality arsenic
or prussic acid;—still the prisoner may be convicted of the crime, the variance
in the means alleged being immaterial. This is, in many respects, fortunate;
since a person may be convicted in spite of any imperfections existing in the
original analysis.

2. The quantityof poison administered is generally stated conjecturally; but it
is sometimesin thepowerofa witnessto give a tolerably accurate statement of the
quantity taken, whenanyportion of theoriginal vehicle of the poison is discovered.
Thus, all solid substances given for analysis should be first weighed ;—and all
liquids measured:a quantitative analysis may then be performed at any subsequent
period. Thechiefquestion in law in regard to thequantity ofpoison is:—whether
it was sufficientto destroylife, or to produce any seriouseffects ? Thus, themali-
cious intention ofa prisoner is often to be inferred from thequantity ofpoison ex-
isting in thesubstance administered. A case occurred some years since, in which
a man was capitally indicted for administering oxalic acid with intent to murder.
The poison was introduced into coffee, served for the prosecutor's breakfast.
There could be no doubt ofits presence; but on estimating the quantity,Mr. Barry
discovered that it was only in proportion of about ten grains to a pint, a quantity
which he considered insufficient to produce any serious effects on the body.
The prisoner was acquitted; but it is obvious, that had the proportion been an
ounce to a pint, the malice of his act would have been apparent. This case
shows that a medical jurist must not be content with merely determining the
presence of poison in suspected liquids,—he should also determine the quantity.
The law presumes upon the innocence rather than upon the guilt ofan accused
party, when the evidence fails in showing, from the small quantity of the poison
administered, that the act was malicious. Ifa man gave to another a few drops
ofsulphuric acid in a large quantityof water, we should not inferthat his intention
was to murder; but if he administered a large quantity of the acid in an undi-
luted state, the malice of the act would be at once apparent. Presumptions of
this kind must, ofcourse, be affected, as well by the nature of the poison, as by
the moral circumstancesadduced in evidence. A prisoner has sometimes alleged
in his defence, that he did not know the substance to be a poison, and that he
did not administer it with intent to kill. The law, however, properly infers that
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the highly destructive properties of such substances as arsenic or corrosive subli-
mate, must have been well known to the prisoner, if an adult, by common
repute.

It need hardly be observed, that the quantityfound in the stomach or viscera,
can convey no idea of the quantity actually administered; since more or less of
the poison may have been removed by violent vomiting and purging as well as
by absorption. But the quantity found in the stomach, even after a portion has
been thus lost, is often more than sufficient to destroy the life of a human being.
It is singular that, notwithstanding this very obvious cause for the removalof
a poison from the stomach, barristers should so frequently address the inquiry
to a medical witness—whether the quantity of poison found in the viscera was
sufficient to cause death 1 Whether this question be answered in the affirmative
or negative, is a matter which cannot at.all affect the case, since eitherno traces
of poison, or but a very small portion, may be found in the viscera, and yet the
deceased may have assuredly died from its effects. Absorbed arsenic, as it
exists in the tissues, is never found except in very minute proportion. (See
ante, p. 30.) Thus, then, whether much or little be detected, the object of this
question is not very apparent; since the fact of death having been caused by
poison does not, in the least degree, rest upon the precise quantity which happens
to remain in the dead body. It has been truly remarked by Orfila, in regard to
arsenic, and it equally applies to all poisons, that that portion which is found in
the stomach if not that whicli has caused death; but the surplus of the quantity
which has produced fatal effects by its absorption into the system. The inquiry
should therefore be directed to the probable quantity ofpoison taken; not tohow
much remains in the body.

This question is one of more importance than may at first sight appear.
There is scarcely a trial for criminal poisoning, in which it is not put to a me-
dical witness, either by the judge, or the counsel for the prosecution or defence.
Supposing poison to be found in the stomach, but not in sufficient quantity to
destroy life,—is it therefore to be assumed that the person did not die from its
effects'! This would be equal to laying down the doctrine, in face of the most
indisputable evidence to the contrary,—that poisons, when taken into the body,
are never liable to be expelled by vomiting or purging, or to be removed from
the stomach by absorption! The real object of the toxicologist is to discover
the poison by clear and undoubted evidence. If more than sufficient to cause
death be discovered, then the dose must have been larger than was necessary;
but if this proof be always required, what is to become of those cases ofcriminal
poisoning in which the prisoner administers a dose only just sufficient to destroy
life, or in which the deceased, by the strength of his constitution, happens to sur-
vive the effects for some days or weeks, and ultimately dies of exhaustion? No
poison would be detected under these circumstances. The accused parties
should eitherbe acquitted, or one cannot see the object of putting such a ques-
tion in any case. , Orfila has most completely demonstrated the fallacy of this
objection to medical evidence,and the danger ofa Court of law relying upon it.
(See Ann. d'Hyg. 1845, i. 347; also Toxicologie, ii. 731.)

Delicacy of analysis.—In conducting an analysis, the smallest possible
quantity of the suspected liquid or solid should be used. If all were used at
one operation, doubts might afterwards arise in the mind of the analyst, which
it woufd be out of his power to remove. By care and ordinary precaution, a
few grains will give results as satisfactory as those obtained from several
ounces; and there is this additional advantage, that a portion is saved for the
corroborative experiments of other analysts, or for correcting those which may
have been previously performed. As a general rule, only 'one-half of the sub-
stance delivered for analysis should be examined. With respect to the minute
quantities of poison which may be detected by chemical processes, some re-
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marks will be made hereafter. It is, indeed, fortunate for the ends of justice,
that the poisons which are commonly selected by criminals, may be discovered
when existing in proportions so small as to excite wonder and incredulity in
those who' are not much acquainted with this department of science. The
opinion of an experimentalist as to the presence of poison is never based upon
the quantity actually found; for the results may be as infallible with a grain,
or even the hundredth part of a grain of some substances, as with manyounces.
All tests have a limit to their action; and when they act obscurely, or cease to
act, the witness is bound to state thatthe chemical evidence has failed. Arsenic
may be, however, safely inferred to be present when we obtain a quantity of
the metal scarcely ponderable in the most delicate balance. We might go on
with the experiment, and obtain from other portions still larger quantities of
the metal; but the evidence of the presence of the poison would notbe, chemi-
cally speaking, rendered more conclusive. A toxicologist merely obtains
sufficient to enable him to speak safely to the actual presence of thesubstance:
—what the weight or other physical properties of the quantity so obtained,
may be, is a matter of no moment to him. It is customary for some medical
witnesses to say that they only obtained feeble evidence of a poison by the
application of tests. The use of these terms is liable to give rise to an erro-
neous impression. Either there is chemical proof of the presence of poison,
or there is not:—the law knows of no intermediate stage of evidence, nor will
it accept it as proof; and a witness will assuredly expose himself to a severe
cross-examination who makes use of this ambiguous language upon a question
of such vital importance. The tests may act upon a very small quantity—but
the results should not in any case be doubtful; they must be certain and
decided, or they are worth nothing. The quantity ofpoison to which the tests
are applied, is left entirely to the judgment of the witness. It is necessary to
observe in this place, that as theresults of the action of tests depend in most
cases upon the production of coloured precipitates, no reliance can be placed
upon experiments which are performed by artificial light. Clear and open
daylight is indispensably necessary to the analyst. By artificial lightwhite
precipitates acquire a yellowish tint; yellow precipitates appear white; red,
brown; and in some instances the action of a test is completely obscured.
Counsel would be fully justified in objecting to any analysis baseduponresults
obtained under these circumstances, where the opinion of the analyst is derived
from a change of colour.

Poisons in tests and apparatus. —If a practitioner has not been in the habit
of analysing poisons, it is advisable, before he commences the analysis of the
substance handed to him, that he should operate several times upon a portion
of the same kind of poison, as that which is suspected to have been admi-
nistered. In the employment of chemical tests, it is especially necessary to
determine that they are pure before the analysis is commenced. Arsenic may
be contained in the sulphuric or muriatic acid, or in the zinc, used in an ana-
lysis of a substance suspected to contain this poison; and sulphuric acid may
be pronounced to be present in the stomach when it may have been contained
in the nitric acid employed in the analytical process. Solutions of potash or
soda, or their carbonates, if kept in flint-glass bottles, speedily acquire an im-
pregnation of lead, and a suspicion might thus arise thata poisonous saltof this
metal was present in a liquid to which they had been added as tests. Iron or
metallic vessels (excepting platina or silver) should never be employed in the
analysis of the viscera, whether in the humid or dryway. The iron of which
these vessels are made almost always contains traces of lead, copper, tin, and
arsenic. The use of Hessian crucibles is also objectionable in the incineration
of the dry viscera for the fixed metals. The clay of which these crucibles are
manufactured is veryimpure, and among other metals it yields especially traces
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of lead and copper. The vessels used in these experiments, should be made
ofwhite porcelain or platina. In all cases it is proper that the analyst should
test his tests. A proceeding of this kind inspires confidence in the chemical
evidence.

Danger of premature opinions.—During the examination ofa suspected sub-
stance, a practitioner is often pressed to give an opinion respecting its nature
before the steps of the process are complete. This may arise from the anxiety
or curiosity of those who are interested in the proceedings. There is a rule,
however, which it appears to me should always be followed on these occasions;
namely,thatno opinion whatevershouldbe expressed until the wholeoftheanalysis
is complete. It often happens in the hands of the ablest analyst, that the last
steps of a process, lead to a result very differentfrom that which was anticipated
at the commencement. The truth is, it is not by one character, but by many,
that a poison is identified; and, therefore, a suspicion derived from a few inci-
pient experiments, is very likely to be overthrown by continuing the investiga-
tion. In the Boughton case, Dr. Rattray gave an opinion in the first instance,
that the poison administered to the deceased was arsenic; but he subsequently
attributed death to laurel-water. A case occurred within my knowledge, where
arsenic was pronounced to be present whensulphuric acid was really the poison.
In another case triedat the Kingston Assizes in 1832, the medical witness ad-
mitted that, at the coroner's inquest, he stated the poison to be arsenic, but by
subsequent experiments he found that it was oxalic acid. And in a case which
has but recently occurred (February, 1845,) the poison was at first stated to
be oxalic acid, but on a more careful examination, it was shown to be arsenic!
Coroners are not sufficiently careful in selecting persons to conduct analyses of
this kind: hence it is by no means surprising that such mistakes should be fre-
quently made.

This mistake respecting the nature of a poison not merely impedes the course
of justice, by throwing a doubtupon evidence which ought tobe,beyond all ques-
tion, clear and satisfactory; but it seriously affects the reputation of a witness.
It entirely arises from his giving an opinion before he is justified by the facts in
so doing. It is, I think, a well-marked line ofduty to be pursued on these occa-
sions ;—I. That no opinion should be formed from a few experiments: and 2.
That no opinion should be expressed until the analysis is completed. It is ob-
vious that, if a man be compelled to admit in cross-examination at a trial for
poisoning, that he has once been mistaken on a question so important, and
requiring so decided an answer, a jurymay be easily induced to believe that the
witness may have made a second mistake, and that his thenpositive opinion is
ofno more value than that which he first expressed, and afterwards retracted.
On the danger oftrusting to an imperfect chemical analysis, see.Annales d'Hy-
giene, 1829,ii. 405; xxvi. 399; xxix. 103, 474.

Fallacies in chemical analysis.—The improved character of medicalevidence
is perhaps in no instance more strongly manifested, than in the facility and cer-
tainty with which, in careful hands, the chemical analysis ofpoisons is now con-
ducted. A hundred years ago, chemical tests were either unknown, or so im-
properly applied, that really innocent persons charged with the crime of poison-
ing, incurred great risk of their lives, in consequence of the chemical mistakes
into which the medical witnesses of those days were so apt to fall. In some
cases, although right in their inferences respecting death by poison, they were
entirely wrong in their analyses. The evidence of Dr. Addington, a most emi-
nent physician of his day, at the trial of Miss Blandy (Oxford Assizes, 1752,)
forjthe murder of her father by arsenic, furnishes a striking instance of a series
ofchemical errors. Dr. Paris has very properly observed, that not a single sub-
stance employed by the witnesscould be regarded as a test for arsenic: he in-ferred the presence of the poison from certain chemical decompositions which
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could not possibly be ascribed to it. I quote the following extract from the re-
port of the trial. Dr. Addington is asked:—" Why do you believe it to be
white arsenic? For the following reasons—1st. This powder has a milky
whiteness; so has whitearsenic. 2d. This is gritty and almost insipid; so is
white arsenic. 3d. Part of it swims on the surface of cold water like a pale
sulphureous film, but the greatest part sinks to the bottom, and remains there un-
dissolved; the same is true ofwhitearsenic. 4th. This thrown on red hot iron does
not flame, but rises entirely in thick white fumes, which have the stench of garlic,
and cover cold iron just held over them with white flowers; whitearsenic does
the same. 5th. I boiled ten grains of this powder in four ounces of clean water,
and then passing the decoction through a filter, divided it into five equal parts,
which were put into as many glasses. Into one glass I poured a few drops of
salammoniac; into another some ofthe lixivium oftartar (carbonateof potash;)
into the third some strong spirit of vitriol; into the fourth some spirit of salt;
and into the last some syrup ofviolets. The spirit of sal ammoniac threw down
a few particles of a pale sediment; the lixivium of tartar gave a white cloud,
which hung a little above the middle of the glass; the spirits of vitriol and salt
made a considerable precipitation of a lightish-coloured substance, which, in the
former, hardened into glittering crystals, sticking to the sides and bottom of the
glass; syrup of violets produced a beautiful pale green tincture. Having washed
the saucepan, funnel, and glasses used in the foregoing experiments very clean,
and provided a fresh filter, I boiled ten grains of white arsenic, bought of Mr.
Wilcock, druggist in Reading, in four ounces of clean water; and filtering and
dividing it into five equal parts, produced with them just as I had done with the
former decoction. There was an exact similitude between the experiments
made on the two decoctions; they corresponded so nicely in each trial, that I
declareInever saw any two things in nature more alike, than thedecoction made
with the powder found in Mr. Blandy's gruel, and that made with white arsenic.
From these experiments, and others which I am ready to produce if desired, I
believe that powder to be white arsenic." (Smith's Analysis of Medical Evi-
dence, 202.) It would now be a difficult problem to determine what was the
nature of the mixture to which the witness applied his tests. It is probable
from the results, that it was a preparation of lead: there was certainly not the
slightest evidence of the presence of arsenic, so far as these experiments went,
either in the powder taken from the gruel, or in that actually sold for arsenic by
the druggist! The female charged with the crime wasconvicted and executed;
but fortunately her conviction did not depend upon this extraordinary specimen
offorensic chemistry.

In the chemical evidence given upon some modern trials, there has been one
source of error against which the witness should sedulously guard himself.
It is not sufficient to apply tests to show negatively that a suspected poison is
contained in a substance requiring analysis, but its nature must be clearly
demonstrated by a series of affirmative results. A case occurred a few years
since, in which oxalic acid was inferred to have been the substance which de-
stroyed life, because the liquidwas acid, and no other poison could be detected
in it! This kind of evidence can never amount to proof. It is better to ex-
press no opinion at all, than to base our conclusion on probabilities.

One of the most serious difficulties to an analyst, is that which arises from
the fallacies to which the application of the best tests is exposed. I do not
now refer to the presence of impurities in the tests employed, but to the im-
portant fact that many substances, poisonous and notpoisonous, yield the same
or similarresults with the same test. Hence if one test or one process be re-
lied on as the basis of chemical evidence, the medical witness would fall into
a dangerous mistake. We are perhaps hardly yet acquainted with all the
fallacies to which individual tests are exposed:—the extension of chemical
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science is daily adding to their number by bringing out an analogy of
properties where it could not have been suspected to exist. It is thus that
selenic or fluosilicic acid may be mistaken for the sulphuric—the racemic or
paratartaric for the oxalic acid—cadmium or antimony for arsenic—uranium
for copper—bismuth for lead, with many other examples of -the like nature.
The usual means of avoiding a difficulty ofthis kind is to employ several tests
or processes, and never torely upon the action of one. It must be remembered
thatif the poison be really present, not a single test ought to fail in its reaction
except from circumstances which it wouldbe easy to understand and explain.
Under each poison the objections hitherto known as applicable to the tests
will be stated, and the means of avoiding fallacy from their use, explained.

When but small traces of poison are discovered, and large quantities of
materials have been used for its extraction, as in whatDr. Christison properly
designates the "enthusiastic" analysesof some modern French medical jurists,
itwould beunsafeto base any conclusion upon theresults. Thus, insome recent
French trials, the medical witnesses have not hesitated to boil up and evaporate
the whole of the human body with many gallons of water and acids in large
iron cauldrons, and have inferred that the individual diedfrom arsenic because
they had detected in his remains, infinitesimal traces of the poison! The
dramatic effectof these gigantic researches, was probably never more striking-
ly displayed than in the well-known case of Laffarge. The body of the
husband was undergoing evaporation in large iron vessels outside the Court,
while the wife was on her trial for the murder within! The quantity of
sulphuric acid, nitric acid and nitre, which must be used on such occasions,
is so great, that there is good reason to suspect the probable introduction of
small traces of poison ab extra. A jury would, undoubtedly, be fully justified
in rejecting chemical evidence procured by such means: and in any similar
case the witness ought to be called upon to state whether he has previously
examined for poison, equal • quanlitie* of the substances which he employed
in the analysis. Evidence of a much less ambiguous character has been fre-
quently rejected by a criminal Court in England.

CHAPTER XI.

TESTS AND APPARATUS REQUIRED FOR THE ANALYSIS OP POISONS'—LIST OF TESTS-
PROCESSES FOR PREPARING CERTAIN TESTS—"RULES FOR DETERMINING THE NATURE
OF MINERAL POISONS. ANALYTICAL TABLES OF THE MINERAL AND VEGETABLE ACIDS.
TABLE OF ALKALINE POISONS AND THEIR SALTS RULES FOR DISCRIMINATING CO-
LOURED AND COLOURLESS MINERAL POISONS—*-TABLES OF THE ACTION OF FERRO-
CYANIDE OF POTASSIUM AND SULPHURETTED HYDROGEN GAS UPON METALLIC
SOLUTIONS. ON THE VARIOUS PROCESSES FOR DETECTING POISON IN THE T1SSUE3
OF THE BODY. RULES FOR DRAWING UP MEDICO-LEGAL REPORTS.

Many of the tests employed in the analysis of poisons may be procured in
a sufficiently pure state for immediate use. There are others, however,which
it will be proper for the analyst to prepare for himself. I believe that the
following list comprises all those preparations which are necessary for con-
ducting the analysis of the poisons described in this work.

Acids. Sulphuric, Nitric, Muriatic, Oxalic, Tartaric, Acetic.
Alkalies, Potash, Soda, Ammonia, and their Carbonates. Calcined Car-bonate of Soda. Lime.

11
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Alkaline and Metallic Salts.—Nitrate of Barytes. Chloride of Bari-
um.—These may be made by digesting the pure carbonate in the respective
acids, and evaporating to crystallization. Chloride of Lime. Sulphate of
Lime. Nitrate of Silver. Sulphate of Iron. Ferrocyanide of Potassium.
Phosphate of Soda. Sulphate of Copper. Iodide of Potassium. Acetate
of Lead. Corrosive Sublimate. Peroxide of Manganese. Carbonate of
Barytes.

Black Flux.—Prepared by mixing thoroughly two parts of bitartrate of
potash with one part of nitrate of potash, and projecting the mixture by small
portions into a red hot crucible, until complete deflagration has taken place.
The grey mass obtained should be pulverised, and kept from air in a well-
closed bottle. This substance is used for the reduction of the compounds of
arsenic. The bitartrate itself calcined, or well-dried oxalate of lime, will an-
swer the same purpose. (See Soda Flux.)

Chloride (Ter) of Gold.—Dissolve gold foil at a gentle heat, in a mix-
ture of one part of nitric and two parts of muriatic acid. The solution may
be afterwards diluted with its bulk of distilled water. Used to distinguish me-
conic from sulphocyanic acid.

Chloride (Bi) of Platina.—Dissolve slips of fine platina foil or platina
filings, in a mixture of one part ofnitric and two parts ofmuriatic acid, brought
to a boiling temperature. Platina must be added, until no further action en-
sues. This is a useful test for potash.

Chloride of Tin.—Obtained by digesting pure tin in strong muriatic acid
at a gentle heat, until no more is dissolved. A piece of metallic tin should
always be kept in the solution. A useful test for Gold and Mercury.

Cyanide of Potassium.—This is a most useful reducing agent for the in-
soluble sulphate of barytes, arsenic, and other poisons. It is prepared by heat-
ing to strong redness dried ferrocyanide of potassium, reduced to a fine pow-
der, in an earthen retort, with the beak loosely closed. The semifused mass
in theretort, which must not be exposed to air until quite cold, is reduced to a
fine powder, placed in a funnel, moistened with alcohol, and cold water poured
over it (hot water leads to its reconversion to ferrocyanide.) The first con-
centrated colourless solution which passes through the funnel, is rapidly evapo-
rated to dryness in a porcelain dish, and bottled. The white residue is a mix-
ture of cyanate of potash and cyanide of potassium. It should be kept from
air, in a dry place.

Hydrosulphuret of Ammonia.—Pass sulphuretted hydrogen gas by means
of a bent tube from a long-necked flask into equal parts of a solution of pure
ammonia and water, until the liquid is saturated with the gas. The solution
must be preserved in a green-glass bottle. This is an important test for the
detection ofmetallic poisons. When well made, it ought to give no precipi-
tate with sulphate of magnesia. ,

Iodic Acid.—Digest Iodine in the strongest Nitric Acid (Sp. gr. 1.52) in a
retort over a sand-bath, and repeatedly wash down with the acid, the iodine
that may sublime. This process requires many hours for its completion.
When there is no further action, pour off the liquid, and evaporate to dry-
ness. Iodic acid is left as a colourless solid. This test serves to distinguish
morphia from the other alkaloids, to detect sulphuric acid inarticles of clothing,
and to indicate the presence of sulphurous acid.

Oxalate of Ammonia.—Prepared by neutralizing a strong solution ofOxa-
lic acid, with Sesquicarbonate ofAmmonia, and evaporating at a low tempera-
ture to crystallization. Should the salt become acid by evaporation, add a
little ammonia.

Sesquichloride(Permuriate) of Iron.—Dissolve red (per) oxide ofiron in
muriatic acid. It may be neutralized for the purpose ofa test by the addition
ofa small quantity of potash. Used as a test for morphia and its salts.



123LIST OF TESTS—PROCESSES FOR PREPARING THEM.

Soda Flux.—Calcine, in a covered platina crucible, crystallized acetate of
soda reduced to a fine powder. The charred mass may be afterwards pulve-
rized. It does not deliquesce like the black flux, and is a good reducing
agent. Neutralize tartaric acid by carbonate of soda,—evaporate to dryness,
and incinerate in a covered platina crucible. The black residue (carbon and
carbonate ofsoda) is an excellent reducing agent for arsenic.

Sulphate of Strontia.—This salt in solution, is sometimes used as a test
for the salts of barytes. It may be made by digesting pure carbonate of
strontia in diluted sulphuric acid. It is not very soluble in water, in con-
sequence ofwhich, when employed as a test, it must be used in comparatively
large quantity.

Sulphuretted Hydrogen Gas.—This should always be employed in the
state of gas, and not dissolved in water. It may be prepared by gently heating
in a retort, or still better in a flask with a bent tube, sulphuret of iron with
three parts of water and one part ofstrong sulphuric acid. The heat evolved
on mixture, liberates the gas abundantly. It should be passed into distilled
water for a short timebefore use. Care must be taken not to distil over the
contents of the retort, if a retort be employed. This gas precipitates the salts
of most metallic poisons, some completely, others partially. In an unknown
case, the suspected solution into which it is passed should neither be acid nor
alkaline, but neutral.

Sulphuret of Iron.—Heat a bar of iron to whiteness, and rub on its sur-
face a stick of sulphur. Collect the sulphuret which falls in a state offusion,
in a vessel of cold water placed beneath. Dry it, and keep it closely botded.
This preparation serves for the purpose of making sulphuretted hydrogen gas.

Test Papers.—Litmus paper for acids.—This may be made by saturating
unsized paper (free from lime) in a strong infusion of litmus (about one "bunce
to half a pint of boiling water) and drying it in a place entirely free from acid
vapours. If not of a good blue colour, the paper may require to be dipped a
seeond time. It should be kept from air and light. Rose paper for alkalies.
This is made by saturating unsized paper two or three times in a strong infu-
sion of red roses (about two ounces of petals to a pint of water) and drying
the paper quickly. It should be kept from air and light, and in a dry situa-
tion.

Miscellaneous Articles.—Copper filings.—The finest copper gauze.—
Thin copper-foil.—Copper-wire.—Tin-filings.—Tin-foil—Zinc-ibil, very thin,
—Gold-leaf. Gold-foil, such as is used by dentists: in this state it serves for
the detection of mercurial poisons. Reduced silver. Platina-foil. Platina
wire. Platina crucible and cover. Platina cup: these two vessels may each
have a capacity of about two fluid-drachms.- Small glass tube (about two
pounds) varying from one-fourth to one-eighth of an inch in the bore. This
tube, which serves for the making ofsmall reduction-tubes, and numerous other
purposes, should be very thin. Watch glasses. Test-tubes (thin)—Glass
plates. Florence flasks. Large and small retort and receiver. Filtering
paper. Spirit lamp. Charcoal powder. Animal charcoal. Alcohol. Ether.
Litmus cake. Sulphate of indigo. Glazed card (lead.)

In pursuing an analysis, the following precautions ought to be observed:
1. All the apparatus should be perfectly clean ; when metals are to be reduced,
the glass tubes and fluxes should be warm and dry. 2. The solutions of the
tests should be concentrated. This will give a known and definite strength
which will regulate the quantity to be employed. 3. Before employing the
tests, they should be tried for the ordinary impurities which they are liable to
contain.

Rules for the Analysis of Mineral Poisons. One of the most difficult
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problems, which a medical jurist has to solve in relation to poisons, is that
which is commonly left untouched in works on Toxicology ; namely, what
steps are to be pursued in order to determine the nature of a suspected poi-
sonous substance. It is easy to verify, by the application of chemical tests,
the nature of a mineral poison, when we know or really suspect what it is ;
but all who have exercised themselves in these matters must have felt the
difficulty,amidst the multiplicity of tests, to make a selection, and apply them
in particular cases. Assuredly, if experiments of this kind be conducted at
random, the whole of the suspected substance is likely to be expended without
any satisfactoryresults being obtained. Hence the necessity arises of adopting
some rules of generalization, so that not only may the trouble attending an
analysis be diminished, but a result more speedily obtained. If the poison
has been taken and caused death, the analysis may, as it has been elsewhere
stated, be assisted by ascertaining how soon after taking it, the symptoms
occurred; their nature, the period at which the person died, and other circum-
stances of the like kind:—indeed, it has been already observed, that these very
facts may disprove the suspicion ofpoisoning, and render a chemical analysis
wholly unnecessary. But the substance may not have been taken, and in this
case we can only proceed by chemical rules. In respect to the generalizations
about to be made, I must observe that they only apply to the chemicalanalysis
of those mineral substances which are most commonly employed as poisons;
dr otherwise it is obvious, that the whole department of mineral chemistry
wouldrequire to be introduced. If any exception be made in this respect, it
will be in relation to some very common substances, which closely resemble
the mineral poisons in their physical or chemical properties. After all, the
great difficulty in medical jurisprudence consists not so much in distinguishing
poisons from other substances, as in distinguishing them from each other;
since the cases in which a chemical analysis is chiefly demanded, are those
where the substance taken, has given rise either to serious symptoms or to
death. Some substances in the subjoined tables may not be regarded as poi-
sons :—that is a point which does not require to be here discussed—(see ante,
p. 15)—it is sufficient for a medical jurist to know that these reputed innocent
substances have actually caused death; and therefore they may again come
before him for a chemical examination.

I. Table of the acid poisons.

cids. Nit. Barytes. Nit. Silver.Sulph.Lime. Sulph. Lime.

precipitate insol.
in nitric acid.Muriatic acid

Nitric acid .
precipitate insol.

in nitric acid.Nitromuriatic acid

Nitrosulphuric acid j precipitate insol.
in nitric acid.

precipitate sol. in
nitric acid.Oxalic acid. precipitate sol.

in nitric acid.
Sulphate of Indigo. )■
Sulphuric acid . $

precipitate insol.
in nitric acid.

Nitric acid would be known by its action on copper :—nitromuriatic acid byits property of dissolving gold. For other and more special details, I mustrefer
to the sections on individual poisons. Three tests only have been selected
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which, taken together, act differently, with the seven acid poisons in the
table. Thus, if we obtain in a clear acid liquid, by the addition of nitrate of*
silver and sulphate of lime, white precipitates, soluble in nitric acid, there is
every reason to believe that oxalic acid is present. The proofs required to
establish this presumption will be found described under this poison.

The next table relates to the effects ofvarious reagents on the four principal
vegetable acids.

liquid—noresidue
on

evaporation.
no

residue. noeffect. noeffect.
no

effect.
no

effect,
no

effect,
no

effect,
no

effect,
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II.—Table
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andburns—red flame
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in
water
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Volatile distinct
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precipitate
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Chloride
of

Calcium
Nitrate
of
Silver
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of
Copper

Acetate
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LeadReagents.
11*
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2. Alkaline Poisons.—In respect to the alkaline poisons and their salts,
we may observe,—1. They are all white solids (some of them crystalline,)
except the alkaline sulphurets. 2. The greater number are readily dissolved
by water; the solutions having an acid, alkaline, or neutral reaction with test
paper. 3. The solution or the solid diffused in water, undergoes no change
when exposed to a current of sulphuretted hydrogen gas:—some of the acid
salts throw down sulphur from the hydrosulphuret of ammonia, and alum
gives an abundant precipitate of alumina with this test. 4. Carbonate of pot-
ash gives a white precipitate with baryta and its salts, while it does not affect
potash, soda, and ammonia, or their salts. Lime and strontia are introduced

Sulph.Lime. precip.precip.precip.precip. precip. precip. precip. precip. no
precip.

no
precip.

no
precip.precip.

Oxalic
Acid. efferves. precip.

sol.
precip.
sol.

efferv.
partly
sol.

efferves.
Sd.
hyd.
S.

pre.

efferves. precip.precip.precip.precip.

N.
B.
The
substances
in
italics
arenot

commonly
ranked

among
poisons.

III.
—Table
of
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poisons
and
their
salts.
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Iodine
ev.
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pre.
if
concent, precip.precip.
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sol.
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not as poisons, but to show how they may be distinguished from baryta, for
which they are very liable to be mistaken. 5. These salts are distinguished
from the metallic irritants except tartar emetic (Tab. V.,) in not being precipi-
tated by a solution of ferrocyanide of potassium.

Metallic Poisons.—The metallic irritant poisons may be divided into two
groups; those which are coloured, and those which are colourless. A slight
attention to colour, will enable us to distinguish many of these bodies from
each other, and by this criterion, if properly observed, we may determine at
once the steps of the analysis to be pursued. In the first place, it will be
noticed that the greater number of them are quite insoluble in water: those
which are soluble have the letter s prefixed. Some are not at all changed in
colour when treated with sulphuretted hydrogen or hydrosulphuret of ammo-
nia,—these are marked with the letter a; the other coloured substances are
variously affected, being generally turned brown or black. The substances
printed in italics, are not commonly ranked as poisons:—-they are introduced
in order that the coloured poisons may not be mistaken for other coloured
substances which resemble them. The four colours are yellow, blue, green,
and red:—in any two substances of either colour, there is scarcely the same
shade, so that when once compared, they may be in general easily dis-
tinguished.

IV.—Metallic irritants.—Coloured mineral poisons.

Yellow. Blue. Green. Red.

Masicot. (Oxide of
lead.)

Turner's yellow.
(Oxychlor. Lead.)

a Orpiment.
Turbith mineral.
Chromate ofLead.
s of Potash.
s Alkaline Persrts.

Ammoniuret Iron,
Iodide of Mercury
a Persulphrt. ofTin
a Sulphrt. Cadmium
s Ferrocyanide Pot.
Perox. Uranium.

s Sulph. Copper.
sNitrate Copper,
sAmmoniuret.—

Verditer.

Smalt. (Ox. Cobalt)
Prussian Blue.
Indigo.

Scheele's green.
(Ars. Copper.)

Schweinfurth gr.
(Ars. and Acet.
Copper.)

Chloride. Copper.
Brunswick green.

(Oxychloride.)
s Acetate Copper,
s Subacetate —Carbonate —s Snlph. Iron.

Oxide of Chrome.
s Salts ofNickel

Red Oxide Mercury
Nitric Oxide.—
Cinnabar,
a Vermilion.

Litharge.
Minium,
a Realgar,
s Bichromate Pot.
s Alkaline Sulphu-

rets.

Biniodide Mercury
Peroxide ofIron.
a Oxysulphuret of

Antimony.

Colourless Metallic Poisons.—The colourless metallic irritant poisons
are very numerous, and it is commonly among these, that the greatest difficulty
is experienced in an analysis. They may, however, be distinguished from
each other by treating them with certain re-agents (see Table V.:)—but these
are merely to be regarded as trial tests; i. e. to point to the particular nature
of the poison for the detection of which special tests are subsequently to be
applied. The re-agents may be added either to the solids, or, if the mineral
poison be soluble, to the solutions in water. A very convenient mode of em-
ploying the tests is to place a small quantity of each in a small white saucer,
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brown. green
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and then drop a few grains of the suspected solid in fine powder into the
liquid. Any change of colour is immediately perceptible. These poisons
are said to be colourless; but some of them have a slight tint, bordering on
yellow.

It is impossible, in giving a summary of this kind, to represent the slight
differences in respect to solubility and the colours produced by the various
reagents ; but these it is not difficult for one, moderately acquainted with
chemistry, to appreciate, and the facts are all fully explained in the description
ofthe poisons individually.

There is a very useful test, however, which enables us to distinguish the
salts of many metallic poisons. This is the Ferrocyanide of potassium. I
here subjoin a table, derived from experiments in which the different effects
of this reagent on numerous metallic solutions are indicated. —(See next page,
Table VI.)

There are four states in which a poison may be presented for analysis :—
1, solid and unmixed with other substances ; 2, pure and in solution in water.
It is anticipated that the preceding tables will enable a medical witness to de-
termine, without much difficulty, in these cases, the probable nature of the sub-
stance he is examining, and directhis analysis accordingly. It may not happen
to be a poison : then the discovery of its nature must depend on his general
knowledge of chemistry.

In order to illustrate the mode of applying these tables, let us suppose that
we have a white powder which we find to be entirely volatile withoutresidue
by heating it on platina foil—that it readily dissolves in water, especially on
boiling—that it is blackened when placed in eontact'with hydrosulphuret of
ammonia—becomes yellow with caustic potash, and a bright scarlet with iodide
of potassium. These results indicate Corrosive Sublimate ; and on turning
to the description of that poison, other modes of testing will therebe given,
which will enable the operator to demonstrate conclusively the presence of
chlorine and mercury. Again, we may have a white powder, also volatile
withoutresidue, scarcely solublein water even onboiling, undergoing no change
of colour in contact with hydrosulphuret of ammonia, until the ammonia has
been lost by evaporation, or driven off by heat (when a rich organge-yellow
residue remains,)—unchanged in colour by caustic potash, but easily dissolved
by it on boiling, and unchanged in contact with iodide of potassium. These
results point at once to Arsenious Acid.

There are two other states in which the analysis of a poisonous substance
may be required: 3, solidand mixed with organic solids, as arsenic in pow-
dered coffee ; and, 4, dissolvedor suspended in liquids containing organic matter,
as corrosive sublimate in wine, porter, beer, or milk. The last is a condition
frequentlyrequiring investigation: —the third stage merges in the fourth ; since
we are in general compelled to boil the poisoned solid in water, in order to
ascertain its probable nature. Alcohol or ether may be occasionally substi-
tuted for water; in one case these liquids may serve toremove the poison from
the organic matter, and in another, to dissolve the organic matter and leave
the poison. Let us, however, assume that the poison is dissolved in an organic
liquid: all its physical properties are lost, and we can now trust to chemical
reagents alone. With regard to the soluble salts of copper, they never exist
in an organic liquid in a far less than poisonous proportion, without giving to
it a decidedly blueish or greenish colour,by which character, therefore a liquid
containing a soluble cupreous poison may be commonly known. In order to
distinguish the principal soluble metallic poisons, we employ sulphuretted
hydrogen gas : if we except arsenic, all the metallic poisonous solutions are
precipitated by hydrosulphuret of ammonia. The colour ofthe precipitate is
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differentfor different metals ; and it is in this way that we may derive an in-
ference of the kind of metallic poison present.

Table VI.—Metallic irritant poisons. Action of ferrocyanide of
POTASSIUM UPON THEIR SOLUTIONS.

Metallic Poisons. Colour of Precip. Observations.

Antimony, Chlor. pure..
impure

Tartarized . . .
Arsenic, Arsenious Acid

Arsenic Acid . .
Arsenite Pot. . .
Arseniate Pot . .

Bismuth, Nitrate. . .
Caomium, Nitrate . .
Cobalt, Chloride . .
Copper, Sulphate . .
Gold, Terchlor. . . .
Iron, Persalts . . .

Protosalts . . .
Green Sulph. . .

Lead, Acetate....
Manganese, Neut. Chlor.
Mercury, Protonit. . .

Pernit
Corr. Sub. . . .

Nickel, Nitrate . . .
Platina, Bichl. pure .

Amm. Chlor. . .
Silver, Nitrate . . .
Tin, Chloride. . . .

Perchlor. . . , .
Dyers' Spirit . .

Uranium, Pernit . . .
Zinc, Sulphate. . . .

cream white
deep blue
no precip.
no precip.
no precip.
no precip.
no precip.
yellow-white
white
dingy olive green
deep red
no precip.

deep blue
white
light greenish-blue
cream white. white
white
white
white
pea green
light fawn colour
no effect
white
milk white
| white

rich red colour
white

from presence of iron.

slowly green, by decomp.
of ferrocyanic acid,

gelatinous, like zinc,
modified by red colour of

solution,
gelatinous.
liquid green, from de-

comp. of ferrocy. acid.
) becoming deep blue by\ exposure.
if iron present, blueish-

white.
) becoming greenishfrom
> decomp. of ferrocy-
) anic acid,

resembling Scheele's gr.

{greenish colour by de-
comp. of acid, rapid
ifconcent, blue ifiron
is present.

gelat. (brown byH.S. A.)
(yellow by H. S. A.)
resembling copper, but

not gelatinous,
gelatinous, blueish if iron

is present.

Of the yellow and orange-red sulphurets it may be observed, that the sul-
phuret of arsenic is not dissolved by muriatic acid, even on boiling—those of
cadmium and antimony are, however, easily decomposed by this acid—sulphu-
retted hydrogen is evolved, and soluble chlorides result. The white sulphuret
of zinc is similarly affected. It is important for the analyst to remember, as one
method of separating these metallic poisons, that sulphuretted hydrogen gas does
not precipitate acid solutions of the oxide of zinc, oxide of nickel, protoxide ofcobalt, protoxide and peroxide of iron, and protoxide ofmanganese.

A convenient way of testing an organic liquid, is to dip into it a slip of bibu-
lous paper,and then expose this to a current of thegas produced in the tube; we
thus get rid of the effect of colouring matter, but this method will only answer
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where the quantity of poison dissolved is moderately large. When there is no
change ofcolour in the slip ofpaper under these circumstances, we mayfilter off
one-fourth of the liquid, neutralize it by potash or acetic acid, according to
whether it be acid or alkaline, and then pass into it, from a retort or bottle, a
washed current of the gas. If thechange ofcolour be notapparent in the liquid,
it will be often perceptible in the froth or scum, which will readily assume a
colour according to the nature of the metallic substance present. If the paper
or froth should be turned of a yellow colour,—it may be owing to the presence
of arsenic, cadmium, or tin. For obvious reasons, the presumption is generally
in favour of arsenic,—a fact which will be apparent by the golden-yellow colour
of the paper being immediately discharged on dipping it into a strong solution of
ammonia. Should the yellow colour be owing to the presence of tin or cad-
mium, the organic liquid will be equally precipitated, or the paper will be stained
by hydrosulphuret of ammonia. The yellow precipitate of arsenic is dissolved
by ammonia, and not by strong muriatic acid ; that of cadmium is dissolved by
muriaticacid, and not by ammonia; that of tin is not readily dissolved by either
reageant: but arsenic would be better known by boiling a portion of the liquid
with muriatic acid and metallic copper.

VII.—Metallic irritant poisons. Action of a current of sulphu-
retted HYDROGEN GAS, OR OF HYDROSULPHURET OF AMMONIA, UPON
THEIR SOLUTIONS.

Yellow. Orange Red. Black or Brown. White. Green.

Arsenic (S.H.)
Dyer's Spirit.

(Persalts of
Tin.)

Salts of Anti Lead. Salts of Zinc. Bichromate
of Potash

Chromate o
rnony.

Tartar Emetic.
Copper.
Mercury.
Bismuth. Potash.
Protosalts of Tin.
Salts of Iron.

Salts of Cad-
mium.

(Copperas) (H.S.A.)
Nit. Silver.
Chlor. Gold.

Persalts of lira
nturn. Nickel (H.S.J1.)

Cobalt (H.S.J1.)
Tellurium.

(yellow-brown.)

If the slip of paper acquire a black or brown colour,—although there are
many metals thus affected, the presumption is always in favour of lead or mer-
cury: in the former case, the colour is instantaneously produced by the gas, in
the latter (corrosive sublimate,) slowly. The salts of copper would be indicated
by the green tint of the liquid, and by a metallic deposit on polished iron. It is
very unlikely that any of the other metals should be present;—and with respect
to the soluble salts of mercury and lead,—the last are known from the first by
the organic liquid being abundantly precipitated by diluted sulphuric acid. The
galvanic test either of gold and zinc or of zinc and platina, may be also applied.
When zinc is present, no effect is produced on the slip of paper; and it is then
necessary to pass a current ofgas into a portion of the liquid,—the milky white-
ness of the froth will indicate zinc. Antimony is peculiar in producing an
orange-red colour, which is removable by caustic potash and strong muriatic
acid, but not readily by ammonia. When by these experiments we have deter-
mined the probable nature of the poison, we may pursue the process recom-
mended for the particular metal in a state of mixture with organic substances.
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Should sulphuretted hydrogen gas produce in a neutralized and concentrated
liquid no perceptible change, the poison, if any, may belong to those mentioned
in Tables I. and II. If none of these be present, and there is no effect when the
liquid is much concentrated by evaporation, there is probably not sufficient of
the metallic poison present to allow of its separation and identification. There
are some exceptions to this remark; as in the case of[arsenic and antimony,
which may be still detected by Marsh's or Reinsh's process,—of mercury, by
gold and zinc; of copper, by iron, when sulphuretted hydrogen gas produces
either no change at all, or the change is ofan ambiguous character.

Mineral poison in the tissues.—The preliminary experiments hitherto made,
presuppose that the poison exists in the viscera or their contents in a form which
renders it easily soluble in water. Let us suppose, however, that no trace of
poison can be detectedby these eliminating tests in the suspected organic liquid,
in the contents of the stomach, or in the tissues of the stomach, although they
may have been boiled in water. Let us imagine that the stomach itself—the
liver or spleen, has been produced for analysis, and no poison soluble in water
can be extracted. The analyst is then compelled to resort toan entirely differ-
ent method. The principle here consists in destroying all the organic matter,
and rendering the tissues of the organ, with any poison that may be locked up
in them, perfectly soluble. To accomplish this it is necessary to employ mineral
acids. Orfila hasrecommended the drying of the animal substance, and its sub-
sequent incineration with nitre; but the poison, if in small quantity, is likely to
be lost by this operation. Nitric acid, also proposed by Orfila, is inconvenient
on account of the large quantity of gaseous matter evolved during decomposi-
tion. *Sulphuric Acid.—M. Flandin first proposed carbonization by pure sulphuric
acid. The organic substances, if liquid, are brought to dryness by evaporation,
and then treated with one-third the weight of concentrated sulphuric acid. If
the evaporating dish be weighed, and after the evaporation, it be again weighed
with the residue, the quantity of sulphuric acid to be added, will be equal to one-
third of the difference in weight. If the substance be solid, it is at once cut up
into small pieces, and one-third of the acid added. Agentle heatshould be at first
employed,to prevent loss by projection; but when the organicmatter is thoroughly
dissolved in the acid, the process may be accelerated, taking care to keep the
viscid mass well stirred. The dish should be equally heated at the sides. If
the mineral poison is ofa fixed nature, a full red heat may be employed: if vola-
tile, like arsenic or mercury, it is necessary to stop short of a heat of redness,
or there would be a serious loss. When the carbonized residue is thoroughly
dried, it should be reduced to a very fine powder,and moistened with a mixture
of three parts of nitric and one ofmuriatic acid : it is again evaporated to dry-
ness, the residue treated with warm water three times successively, filtered, and
concentrated by evaporation. With the blood and brain, the quantity of sul-
phuric acid required for perfect carbonization is equal to half the weight, while
one-fourth will suffice for the lungs or the intestines. A preliminary trial on
about an ounce of the dried organized matter will show what proportion ofacid'
is really required. The liquid obtained should be clear and colourless; it may
thenbe tested for the various poisons. It is better to carbonize the organic
matter in several differentprocesses, than to employ a large quantity at once.
About eight ounces of the liver, or any of the dried organic tissues, will yield
enough of the poison, ifit be present, for evidence. The acids employed, should
be tested for poison in the quantities in which they are used.

Muriatic acid.—The tissues may be rendered soluble, and the poison ex-
tracted in a formfitted for testing, by boiling theanimal substancefor two or three
hours in a mixture of one part ofmuriatic acid and eight parts of water. This,
which is commonly called the process of Reinsch, is well adapted for the sepa-
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ration of arsenic and mercury from the soft organs, and there is less risk of the
loss of poison. As some arsenic is lost by evaporation during the boiling with
muriatic acid, Fresenius and Babo have advised that chlorate of potash, should
be added to the liquid in order to prevent this loss. It is highly objectionable,
however, to introduce many different substances into a liquid undergoing ana-
lysis for medico-legal purposes. The employment of a capacious retort and
receiver, or of an alembic, will enable the operator to collect any arsenic that
may escape with the muriatic acid. (See post, Arsenic.)

In all the processes yet suggested for extracting poison from the tissues, there
is likely to be a loss of arsenic when this poison is under investigation. MM.
Flandin and Danger estimate this loss in the incineration by nitre at 8-10ths, in
carbonization by nitric acid at 8-10ths, in the carbonization by sulphuric acid
with nitrate of potash or soda at 4-10ths, in carbonization by sulphuric acid at
l-10th. (Galtier, Toxicologie, 1, 355.) M. Flandin thus takesa most favourable
view of his own process; but it has been suggested that a serious loss of arsenic
may occur in the decomposition of alkaline chlorides in the tissues, by sulphuric
acid. (Annuaire de Chimie, 1846,819.) My friend Dr. Geoghegan informs me
that he has found carbonization by sulphuric, preferable to boiling with muriatic
acid. Whichever plan may be adopted, we must remember that no tests are
applicable until the whole of the animal matter is disintegrated, and the poison
contained in it has been brought to a perfectly soluble condition; and as the
quantity ofpoison in the tissues is always small, the most delicate tests must be
employed, and the effect of the acids, used in the process upon the results must
be borne in mind. It is also important, before employing these acids, that the
analyst should be well assured of their purity, since arsenic is not unfrequently
contained both in sulphuric and muriatic acid. These processes, it may be ob-
served, are chieflyadapted to the detectionoffixed mineral poisons in the tissues,
and some modifications are required according to the nature of the poison.
These, together with the tests, best fitted for employment under the circum-
stances, will be more fully described in treating ofeach poison individually.

Attempts have been made to devise a process which may be applicable to
the detection of any metallic poison locked up in the tissues. One of the latest
suggestions of this kind is that of Dr. Fresenius of Giessen. He considers that
a method laying claim to general applicability should fulfil the following condi-
tions:—"1. It must admit of detecting arsenic in every form in which this
mineral can possibly exist. 2. It must not merely lead to the detection of ar-
senic, but also to that of the other metallic poisons. 3. It ought to preclude the
possibility of confounding arsenic with other substances. 4. It must admit of
detecting even very minute quantities of arsenic. 5. The method sought must
enable us to obtain at least an approximate quantitative determination of the
arsenic detected. 6. It must fulfil all theseconditionsby themost simple means."
However desirable it may be to possess such a method as is here sketched out,
the absolute necessity for it is not apparent. Arsenic may be most satisfacto-
rily detected by processes which are not fitted for the detection of other metallic
poisons. If each poison has its own particular process, and this is satisfactory
so long as it is confined to its proper object, it is impossible to allow that the
admissibility of chemical evidence in cases of arsenical poisoning, should be
made to rest on the universal application of the same process, and with a like
degree ofcertainty, to other poisons.

Out of the many processes suggested for the detection of arsenic in mixtures
containing organic matter, there are, according Dr. Fresenius, only fourwhich require to be mentioned. Arsenic may be separated,—1, as arseniate of
lime; 2, as sulphuret; 3, from arsenuretted hydrogen; 4, by metallic copper.
Of these methods, the second alone is recommended as fulfilling the conditions
required, although it is obvious that the poison may be administered in the state

12
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of sulphuret, (yellow arsenic;) and therefore this, without some preliminary
preparation, cannot fulfil the first condition required, i. e. of detecting ar-
senic in every form in which it can possibly exist. On the separation by
lime nothing need be said, as it is now abandoned by toxicologists. Dr. Fre-
senius considers that the separation by arsenuretted hydrogen (Marsh's test) is
absolutely inapplicable to the intended purpose,'" because it does not admit of
the separation of arsenic in every form in which this substance may exist."
Further, it does not contribute to the detection of other metallic poisons; it con-
taminates the substance under investigation with zinc, which might itself have
acted as the poisonous agent; it leads more easily than any other method to
mistakes; and does not admit of any correct quantitative determination of the
arsenic found. Marsh's test, it is allowed, permits the detection of minute
quantities ofarsenic in many cases in a very simple manner. Reinsch'sprocess
i. e. the separation by copper, is just as little adapted to the purpose, although,
like the preceding test, it may serve to detect very minute quantities of arsenic.
"The defects of this method are, it is alleged, that it does not admit of the de-
tection of arsenic in every form in which the metal may exist; that it does not
lead to the detection of other metallic poisons; and that moreover the substance
under investigation becomes contaminated by copper. Itssuccess is impeded or
prevented by the presence of many substances, such as nitrates, mercurial and
other metallic compounds; so that the advantage of detecting even minute quan-
tities of the poison can only be conditionally conceded to it. Finally, it does
not allow of the quantitative determination of the arsenic present."

It appears to me impossible to assent to the validity of these objections, or to
admit that we should be at all justified in entirely discarding the ingenious pro-
cesses ofMarsh and Reinsch, upon suchgrounds as are here adduced. These tests
are fully equal to the separation of arsenic in all the forms in which it is most
commonly found in practice; that they do not detect all other metallic poisons
or that their operation on arsenic is occasionally rendered obscure by the pre-
sence of other substances, are objections which amount to nothing in the hands
of those who limit the application of these tests to the purposes for which they
were originally designed; and it is doubtful whether they are more liable to
lead to fallacy in skilful hands, than the method by conversion to sulphuret.
Neither Marsh's nor Reinsch's process will answer all the artificial conditions
laiddown as necessary for a universal method by Dr. Fresenius; but it is ques-
tionable how far it is just to measure the practical utility of these tests by such
a standard as that which is here assumed.

Before converting the poison to the state of sulphuret, Dr. Fresenius considers
the different plans which have been recommended for obtaining a clear solution,
without loss of arsenic, from the organic mixture containing the poison. He
gives the preference to the action of chlorine, as a decolourizing agent, and to
the process of charring by sulphuric acid.

Fresenius''sprocess.—The substances intended for examination, are, if formed
of solid and coherent lumps, reduced into small pieces, and under all circum-
stances carefully intermixed. They are then put into a porcelain basin, and
drenched with an amount of pure concentrated hydrochloric acid, either equal
or superior to the weight of the dry substances, and with as much water as will
give the consistence of thin pap to the whole mass. The basin is then heated in
the water-bath, and chlorate of potash, in portions of about half a drachm, is
added to the mixture at intervals of about five minutes, and until the contents
of the basin have assumed a bright yellow colour, perfectly homogeneous, and a
thin liquid consistency. When this point is attained, about two drachms more
of chlorate are added, and the basin removed from the water-bath. When
cool, the contents are placed on a filter of linen or paper, and are allowed to
run off: theresidue is washed with hot wateruntil the liquid which passes (which
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is also collected) is no longer acid. The whole is then concentrated in the
water-bath, during which process it changes from a bright yellow to a brownish
tint, and a saturated solution of sulphurous acid is added to this residue until the
smell of sulphurous acid is clearly perceptible. The whole mixture is then
heated for about an hour, until the excess of sulphurous acid is completely ex-
pelled. A current of washed sulphuretted hydrogen is now slowly transmitted
through this liquid for about twelve hours. The glass containing the precipitated
sulphuret is lightly covered, and kept at a temperature of about 86° until the
smell ofsulphuretted hydrogen has disappeared. The precipitate which, besides
sulphuret of arsenic, may contain organic matter and other metallic sul-
phurets, is collected and washed on a filter, and afterwards dried with it in a
porcelain basin heated by a water-bath. Fuming nitric acid is then added
drop by drop, until the whole is moistened; it is then evaporated to dryness.
Pure hydrated sulphuric acid previously heated is then added to the residue, so
as to moisten it uniformly: the mass is again heated in a water-bath for the
space offrom two to three hours, and finally in a sand-bath, at a temperature of
about 300°, until the charred mass begins to crumble. The residue is digested
in water, filtered, mixed with hydrochloric acid, and the filtered liquid precipi-
tated by sulphuretted hydrogen. The precipitate thus obtained is drenched
with a solution ofammonia, and the ammoniacal fluidis evaporated in a balanced
porcelain basin, dried and weighed. The arsenic thus procured as sulphuret,
may be quantitatively determined in the usual way. The residue, insoluble in
ammonia, may be tested for lead, bismuth, copper, and mercury. The metallic
arsenic is obtained from the sulphuret by heating it in a current of well-dried
carbonic acid, with a mixture of carbonate of sodaand cyanide ofpotassium as
the reducing agent.

With the exception of the plan for removing the colour of the organic liquid
containing arsenic, there does not appear to be any originality about this pro-
cess. Itis undoubtedly much more complex than some of the others for which
it is recommended as a substitute; and unless it were conducted by one well
versed in chemical manipulation, it might equally lead to error. The value
ofsulphuretted hydrogen gas as a precipitant has been longknown, and isfully
appreciated by toxicologists; but this does not preclude the employment of
other more ready and equally certain means for detecting arsenic. The process
appears to berather adapted for separating arsenic from its ores, thanfor detect-
ing it as a poison in medico-legal cases. In practice we do not find the com-
pounds of lead, bismuth, copper, and mercury, mixed with arsenic; and there-
fore it is useless always to have recourse to a process which invariably
presupposes the admixture of these metals with the poison criminally admi-
nistered. Even in cases of suspected compound poisoning, rare as they are,
there is no difficulty in discovering the foreign metal mixed with arsenic by
appropriate tests; and a Court of law requires to know whether arsenic was
present and was the cause of death, rather than whether it was mixed with
traces of bismuth or lead, a fact which, however interesting in a chemical, is
wholly unimportant in a medico-legal view. It is doubtful whether by this
process the absorbed arsenic could be detected in the soft parts of the body,
with the same readiness as by those of Marsh or Reinsch.

Medico-legal Reports.—One of the duties of the medical jurist is todraAv
up a report of the results ofhis examination: 1, in regard to symptoms;. 2, inregard to the post-mortem appearances; and, 3, in regard to the results of an
analysis. With respect to the two first divisions of the report, I must refer
thereader to the chapter on the rules for investigating cases ofpoisoning (ante,
p. 89.) I need hardly observe, that the time at which the person was first
seen, and the circumstances under which the attendance of the practitioner was
required, as well as the period of death, should be particularly stated. The
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hour, the day of the week, and the day of the month, should be invariably
mentioned. Some medical witnesses merely state the day of the week, with-
out that of the month, or vice versa. At a trial this creates great confusion,
by rendering a reference to almanacs necessary. The words yesterday, next
day, &c. should never be used. The facts which it will be necessary to enter
in the report, are specially stated under the heads of investigation (see p. 89.)
If these facts be not observed in the order there set down, their value as evi-
dence of the cause of death, or of the criminality of particular parties, will be
entirely lost. In drawing up a report of symptoms and post-mortem appear-
ances, the facts should be in the first instance plainly stated seriatim, without
circumlocution, and in language easily intelligible to non-professional persons.
A reporter is not called upon to display his erudition, but to make himself
understood. If technical terms are employed, their meaning should be stated
in parentheses. When a subject is thoroughly understood there can be no
difficulty in rendering it in simple language; and when it is not well under-
stood, the practitioner is not in a position to make a report. Magistrates,
coroners, and barristers are very acute, and easily detectignorance, even when
it appears under the mask of erudition.

In recording facts, a reporter should not encumber his statements with
opinions and inferences. His conclusions should be reserved until the end of
the report. The language in which conclusions are expressed should be
precise and clear. It must be remembered that these are to form a concise
summary of the whole report, upon which the judgment ofa magistrate or the
decision of a coroner's jury will be ultimately based. They should be most
strictly kept to the matters which are the subject of inquiry. Thus, they
commonly refer to the following questions. What was the cause of death?
What are the medical circumstances which lead you to suppose that death was
caused by poison ? What are the circumstances which lead you to suppose
that death was not caused by natural disease ? Answers to one or all of these
questions comprise in general, all that the reporter is required to introduce into
the conclusions of his report.

The reporter must remember, that his conclusions are to be based onlyupon
medical facts,—not upon moral circumstances, unless he be specially required
to express an opinion with regard to them, when they are of a medico-moral
nature. Further, they must be based only on what he has himself seen or
observed. Any information derived from others should not be made the basis
of an opinion in a medico-legal report. It is scarcely necessary to remark,
that a conclusion based upon mere probabilities is of no value as evidence.

In drawing up a report on the results of a chemical analysis, the following
rules may be borne in mind. A liquid or solm* is reserved for analysis. 1.
When and of whom or how received? 2. In what state was it received—
secured in any way, or exposed ? 3. If more than one substance received,
each to be separately and distinctly labelled; appearance of the vessel, its
capacity, and the quantity of liquid (by measure) or solid (by weight) contained
therein. 4. Where and when did you proceed to make the analysis, and
where was the substance kept during the intermediate period ? 5. Did any
oneassist you, or did you make the analysis yourself ? 6. Physical characters
of the substance. 7. Processes and tests employed for determining whether
it contained poison. All the steps of these processes need not be described;
a general outline of the analysis will suffice. The magistrate may thus satisfy
himselfby an appeal to others (if necessary) to say whether the analysis has
or hasnot been properly made. 8. Supposing the substance to contain poison,
—is this in a pure state, or mixed withany other body ? 9. The strength of
the poison—if an acid or if it be in solution; in all cases the quantity of poison
present. 10. Supposing no poison to be contained in it, what was the nature
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of the substance? Did it contain any thing likely to injure health or destroy
life ? 11. Could the supposed poisonous substance exist naturally or be pro-
duced within the body? 12. What quantity of the poison discovered, would
suffice to destroy life, and how far is the dose likely to be modified by age or
disease ?

There are few reports in which answers to most of these questions, although
not formally put, will not be required: and unless the whole of them be borne
in mind by the operator at the time an analysis is undertaken, those which are
omitted can never receive an answer, however important to the ends of justice
that answer may ultimately become.

The results of analysis in the shape of sublimates or precipitates should be
preserved as evidence distinctly labelled to correspond with the report, in small
glass tubes hermetically sealed. In this way they may be produced for exa-
mination at the inquest or trial.

CHAPTER XII.

ON THE EVIDENCE OF POISONING FROM EXPERIMENTS ON ANIMALS—UNCERTAINTY OF
RESULTS CIRCUMSTANCES UNDER WHICH THIS EVIDENCE IS ADMISSIBLE——RECEIVED
ON VARIOUS TRIALS FOR MURDER BY POISON—INJECTION-EXPERIMENTS. IS THE
FLESH OF'POISONED ANIMALS POISONOUS? ANIMAL FOOD POISONOUS IN CERTAIN CASES
—RENDERED POISONOUS BY CERTAIN VEGETABLES.

Some toxicologists have enumerated experiments upon animals as one among
the sources of proofin cases of poisoning. This kind of evidence rests upon the
assumption, that poisons act on man and the lower animals in the same way.
The observations of Orfila, however, tend to show that this is partially true with
only two domestic animals, namely, the dog and the cat:—in all other cases,
the results by no means accord. With respect to experiments performed on
dogs and cats, 1 quite agree with the opinion expressed by M. Devergie (Mede-
cine Legale, ii. 457,) that they are in no case fitted to show the doses in which
particular poisons are injurious or fatal to man—nor can they be safely trusted
to prove the rapidity of action of different poisons. All that they are fitted for
is to enable us to ascertain whether a particular substance be injurious to ani-
mal life or not, but nothing further. In Done/Ion's case, this kind of evidence
was admitted to show the poisonous effects of laurel-water; and in Freeman's
case, tried at Leicester in April 1829, experiments on animals were received as
evidence to prove how speedily prussic acid, in certain doses, will destroy life.
These experiments rather led to the presumption that the prisoner was guilty of
the murder of a female by administering to her prussic acid, whereas, it was
proved by circumstances, that he was innocent. An exclusive reliance upon
results so obtained, is always liable to lead to erroneous medical evidence. In
some experiments made on dogs by Dr. Ried and Dr. Simpson, they gave an
ounce ofScheele's prussic acid to one animal, and it died in about a minute after-
wards. Other dogs of the same size, to which about six drops of the same acid,
from the same bottle, were given, died in the same period of time ; although the
dose in the last case was only one eightieth part of the quantity given in the first
experiment. The contractility of the heart was in none of the cases much im-
paired. (Ed. Med. and Surg. Journal, Oct. 1836, p. 500.) From these and
similar experiments, it is evident that no fair inference can be drawn of the re-
lative effects of prussic acid on man and animals; for there is no agreement as

12*
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to theaction of thepoison on thelatter. Doses so widely differing fromeach other
werefound to kill dogs ofsimilar sizeand strength within the sameperiod of time.

When the question is merely, whether a suspected substance administered to
another is or is not poisonous, then we may occasionally be justified in resorting
to this kind of evidence, in order to determine the fact. Most of the common
poisons are, however, capable of having theirpresence easily demonstrated by a
chemical analysis; and the properties of the substance will be thereby known.
But evidenceof thisdescription may be sometimes accidentally obtained, and then
it will often dispense with a chemical analysis of the vehicle of the poison; indeed,
it may supply proof when no poison is discovered in the body of the deceased.
An intelligent barrister related to me the following case which he was engaged
in prosecuting on the Western Circuit some years since. A woman poisoned
her husband witharsenic mixed in soup: and after the deceased had made a full
meal, she threw the remainder out of a window into a farm yard, thereby
thinking to defeat all attempts at discovering the means which she had adopted
to destroy her husband. It happened at the time, that a pig and several fowls
were feeding under the window, and they ate up what fell on the ground. The
whole of these animals died under symptoms of irritant poisoning. The hus-
band also died:—no poison was detected in the stomach, although there were
the traces of its action; but on opening the bodies of the animals, the medical
witnesses found not only the appearances usually produced by irritant poisons,
but arsenic itself was readily discovered in the viscera. This sort of evidence
supplied that which was required to complete the case:—for while no poison
was detected in the body, no portion of the poisoned soup could be procured.
The prisoner was convicted and executed.

Good negative as well as affirmative evidence may be sometimes obtained
by the examination of the bodies of animals alleged to have been poisoned.
The following case is singular in this respect:—A woman named Higgim
was tried at the Warwick Summer Assizes, in August 1831,for the murder of
her uncle by poisoning him with arsenic. Her guilt was throughout, made
very clear. It was proved that she had bought arsenic, and when required to
account for the possession of the poison, she said that it was for the purpose
of destroying vermin—the excuse resorted to by all murderers. She went,
however, farther than this; and actually pointed out, in corroboration ofher
statement, a dead mouse, which she said had been killed by the poison. This
turned out to be an unfortunate part of her defence, for the medical witnesses
showed that the mouse had not died from the effects of arsenic.

In the above cases, it will be seen that the evidence from the effects of poi-
son was accidental, and ancilary to the main facts of poisoning. There is,
however, one instance wherein evidence from experiments on animals cau-
tiously performed, may be of some importance on a criminal trial. I allude
to the case where the poisonous substance is not of a nature readily to admit
of a chemical analysis, as for example in substances belonging to the narcotic
or narcotico-irritant class of poisons. In such a case, if the death of an ani-
mal take place under the ordinary symptoms ofpoisoning from administration
of a substance, part of which has been taken by the person whose life was
thus attempted, the evidence is very conclusive. This remark applies only to
liquids or solids, which are made the vehicle of the poison,—not to anymatters
vomited or found after death in the stomach. The results here wouldbe falla-
cious; because such matters may, without containing any poison whatever,
give rise to vomiting and other symptoms in an animal. Fodere mentions a
case where a young child, after having partaken of some broth, fell into a state
of stupor, lost all power of deglutition, and foamed at the mouth. Some of the
meat from which the broth was made, was given to a cat. The animal was
seized with convulsive fits, alternating with stupor, and died in about five
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hours. It was rendered probable from the symptoms, as well as from an ex-
amination of the body of this animal, that these effects were caused by the in-
troduction of a narcotic plant (hyoscyamus) into the broth. (M6d. Leg. iv.
72.) Aremarkable instance of this kind of evidence will be found under
Phosphorus, in which a shepherd and his dog were poisoned by this sub-
stance, which was detected in the stomach of both after fourteen days' inter-
ment. In several instances of late years this kind of evidence has been
received in anEnglish court of law. A woman named Sherringtonwas tried
at the Liverpool Spring Assizes in 1838, for the attempt to administer poison
to one Mary Byres. The evidence showed that the prisoner had sent to the
prosecutrix a pudding, by two young children. On the way, these children
tasted it, and finding that it had an unpleasant taste, the prosecutrix was put on
her guard. The pudding was sent to a surgeon to be analysed; buthe could de-
tect no poison in it. He suspected, however, that it contained a vegetable
narcotic poison. He gave a piece about the size of an egg to a dog. In
twenty minutes the dog became sick—in forty minutes it lost the use of its
limbs—and died in three hours. The prisoner was convicted. Cases in
which evidence of this kind, accidentally obtained, has been made available on
charges of criminal poisoning, are now very numerous. (See Reg. v. Foster,
Suffolk Lent Assizes, 1847.)

Is theflesh ofpoisoned animals poisonous ?—This is a question which it is
necessary to consider, because poultryand game are not unfrequently poisoned
wilfully or accidentally, and in this state they may be eaten unsuspectingly.
It is well known that grain is often saturated with a solution of arsenic for
agricultural purposes before it is sown: if this grain be eaten by poultry, itwill
destroy them; and a question may arise as to the effects which the flesh of
the animals so poisoned, is liable to produce on man. In other instances poi-
son has been placed in the way of these animals, with the malicious objectof
destroying them. Thus oats saturated with arsenic, or withthat poison inter-
mixed, have been placed in game-preserves, for the purpose of destroying
pheasants and other birds. During the last spring (1846) two blackcocks were
sent to me for examination, from the extensive preserves of a nobleman in
Scodand. They had been found dead on the grounds. A quantity of arsenic
was discovered intermixed withoats and the shootsof the larch, in the cropsand
gizzards of each bird, and arsenic existed also in the pectoral muscles and soft
organs. There had been previously a very large destruction of game on the
estate, as it was inferred from poison. There is hardly a doubt that, when the
animal dies soon after the ingestion of poison, and obviously from its effects,
the flesh would be poisonous to man, although it might require a large quan-
tity of the flesh to produce a fatal result. Dr.Christison reports a case which
renders this opinion highly probable. (On Poisons, 81.) This subject has
been examined in reference to sheep by M. A. Guerard. (Ann d'Hyg. 1843,
i. 468.) Some sheep were poisoned by arsenic, and it became important to
determine how far their flesh was rendered poisonous as food. A Commission
was appointed by the French Academy to make inquiry on the subject, and
M. Guerard has furnished a summary of the results. The sheep submitted
to experiment appeared well, even when they were daily passing arsenic
through the faeces and urine. On giving to a young dog, the flesh of a sheep
which had died from arsenic, the animal after two days was seized with diar-
rhoea, and arsenic was detected in the faeces and urine. Another dog, which
ate the viscera, previously washed, had vomiting and symptoms of a more
serious kind; it became thinner, but did not die from the effects of the poison.
These results proved that the flesh of poisoned animals is noxious; but iftheylive sufficiently long, the whole of the arsenic is voided in the urine and faeces,
and the flesh may then be eaten with impunity. In an experiment on one
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sheep, arsenic was found in the faeces twenty-two hours after the introduction
of the poison into the stomach. Its elimination was daily traced; and fifteen
days after it had ceased to appear in the faeces, it was found in the urine. It
ceased to appear in the urine on the thirty-fifth day: and when the animal
was killed on the thirty-eighth day, no arsenic was found in its body. Six
persons ate of the flesh without suffering any ill effects, and a dog ate the vis-
cera without manifesting any symptoms of poisoning. The flesh, therefore,
is only noxious in the early or acute stage of poisoning, and it is not fit for
food until three or four days after arsenic has ceased to appear in the urine.
Arsenic and corrosive sublimate are much used in this country as a lotion for
the purpose of destroying the fly in sheep ; but it is not likely that any ques-
tion will ever arise respecting a poisonous impregnation of the flesh from this
source, unless the animals be speedily killed. In a case reported by Mr.
Annan, two sheep died from the effects of the external application of corrosive
sublimate, a poison which is most easily absorbed. (Med. Times, July 25,
1846, 331.) The flesh of these animals might have proved dangerous if it
had been eaten.

The flesh of animals poisoned by copper, has been known to produce
serious effects among those who have eaten it as food. Dr. Galtier re-
lates the following case. A pig which had been fed with corn soaked in blue
vitriol, was so affected that the owner had it killed, and sold the carcase to a
butcher. Seventeen persons who ate of the flesh of this animal were seized
with violent colic, and those who ate the blood made into black puddings also
suffered severely. The milk of a goat, which had eaten sour food out of a
copper vessel, occasioned nausea, vomiting, colic, diarrhoea, cramp, and other
alarming symptoms, among fifteen persons who partook of it. They had
before taken milk from the same goat without injurious consequences. The
animal itself became ill, and died on the third day under all the symptoms of
poisoning. The mucous membrane of the small intestines was found inflamed.
(Toxicologie, i. 631.) It is to be regretted that no analysis of the food was
made in these cases of acute poisoning.

It is a curious fact, that the bodies of animals may, in some instances, be
made the vehicles of transferring poison to the human subject, while the ani-
mals themselves do not suffer from its effects'. Thus theflesh of the pheasant,
which feeds on the buds of the Kalmia latifolia, in North America, is deemed
poisonous during the winter and spring. (Beck's Med. Jur. 854.) The flesh
Of hares which have fed upon Rhododendron chrysanthum, is considered to
be poisonous. A singular case occurred in France, in which a whole family
near Toulouse was poisoned by a dish of snails. The symptoms under which
theysuffered were those of narcotico-irritantpoisoning; and itwas found upon
inquiry, that the snails had been gathered from bushes where they had fed
upon the leaves and young shoots of the Coriaria rnyrtifolia, a powerful
vegetable poison. (Gaz. Medicale, Oct. 1842; also Med. Gaz. xxxi. 237.)
It has been long known, that honey, derived from bees which have fed upon
therhododendron, cabnia, azalea, or datura, acts as a narcotico-irritant poison,
producing vomiting, diarrhcea, and vertigo. In the chapter on Animal Irri-
tants some other facts will be mentioned, from which it would appear that
the milk of cows fed in certain districts of America is poisonous, and gives
rise to serious symptoms, whether taken as milk or made into cheese. The
flesh of the animal possesses also poisonous properties; while the animal it-
self does not suffer in health from feeding on the plants. These facts are
explicable on the supposition that there are specific idiosyncrasies among
different classes of beings, thus rendering what is innoxious to one, a poison
to another.

I have elsewhere (p. 33, ante) objected to certain physiological experiments
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on animals, as being liable to lead to inconclusive results. All experiments
based on the injection of poisons into the blood, are open to the objection that
great violence is done to the circulation; and it*appears to me that no infer-
ences derived from them can be fairly applied to legal medicine. Any sub-
stance thrown into the circulation may thus destroy life by amechanical action.
M. Dupuy has lately come to the conclusion that the brain of the sheep kills
animals even more rapidly than corrosive sublimate! This extraordinary
conclusion was derived from an experiment in which a solution of cerebral
matter was injected into the crural vein of an animal, and death took place in
a few minutes. (Med. Gaz. xxxix. 745.) It is not at all improbable that
death was caused under the circumstances, but it is preposterous to compare the
effects of sheep's brain with those of corrosive sublimate. Upon similar
crude experiments a solution of faeces, or of some most common articles of
food, might be inferred to be more poisonous than arsenic!

CHAPTER XIII.

WAS THE DEATH OF A PERSON PRODUCED BY POISON, OR BY ANY OTHER LATENT
OR SECONDARY CAUSE ? DEATH FROM UNWHOLESOME FOOD DEATH FROM
DISEASE SIMULATING POISONING CAUTION IN FORMING A DIAGNOSIS—CASES
OF SUSPECTED POISONING DEATH FROM VIOLENCE SUPERVENING ON POISON.
QUESTIONS OF HOMICIDE AND SUICIDE OF TWO POISONOUS SUBSTANCES TAKEN
BY THE DECEASED, WHICH CAUSED DEATH ?

We have hitherto considered those facts which indicate in a disputed case
whetherpoison has or has not been the cause of death, in a previously healthy
subject. We have supposed that thequestion of poisoning wouldturn simply on
the affirmative or negative, and be established or disproved by the medical evi-
dence. We meet with cases, however, in medico-legal practice, wherein the
question presents itself under another aspect. Thus poison may have been
taken or administered; the fact of poisoning may be established by the symp-
toms, post mortem-appearanees, and the actual discovery of the substance in the
food, in the vomited matters, or in the stomach of the deceased after death. All
these points may be freely conceded; but the defence will rest upon the ques-
tion, " Whether or not, the poison so administered, was actually the cause of
death." To establish a charge of murder against a prisoner, it must be proved
that poison was certainly and indisputably the cause of death. Any proof short
of this, as the existence of mere probability, doubt or suspicion, will of course
lead to an acquittal. (See the case of Pouchon, Ann. d'Hyg. 1844, i. 431.)
Thus, then, the medico-legal question would be:—Was death produced by
poison, or by any other latent or secondary cause? The witness will be re-
quired to state which of the two probable or co-existin<; causes actually de-
stroyed life. It may be remarked, that whenever we obtain those proofs of poi-
soning which have here been assumed to exist, the presumption is always in fa-
vour of death from poison: but it is not the less necessary for a medical jurist
to determine, by a careful inspection of all the cavities of the body, whether
death might not have been due to some insidious disease. In a case at all in-
volved in doubt, negative evidence is as important as that which is affirmative;
and a great error would be in many cases committed, if the examination of a
body were stopped so soon as the traces of the action of poison had been dis-
covered. In JJonellah's case, the head of the deceased, Sir T. Boughton, was
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not examined, an omission which might, had the general evidence been less
clear, have led to difficulty; for the disease from which it was afterwards alleged
the symptoms of the deceased might have proceeded (apoplexy and epilepsy)
have their seat of morbid changes in thatpart of the body. An inspection of
the head might, it is true, have thrown no light upon the question; but this is
not the point—a medical witness must not omit this duty, and then excuse him-
selfby saying that no morbid changes might have beenfound. The assumption
will always be as much against him, as in his favour.

Cases in which the administrationof poison is admitted, and death referred to
some other cause, although not common in Courts of law, are sufficiently fre-
quent to demand the serious attention of the practitioner. The following ap-
pear to me to embrace the chief points on which a defence of this kind may
rest.

1. Death may be caused by improper food.—It has been mentioned in a pre-
ceding chapter (ante, p. 21,) that some kinds of food will cause death under
symptoms resembling those of irritant poisoning. Such cases are not common,
and they appear to depend often on idiosyncrasy or peculiarity of constitution.
If poison be taken with such food, we might safely refer death to the former,
provided the case took the usual course; and that death was preceded by all
or a majority of the characters peculiar to thekind of poison taken. If any of
these characters are wanting, this must weaken the evidence; but in most in-
stances, it will be found that the symptoms of acute poisoning are so well
marked, as to extinguish those which may have depended upon the unwhole-
some food. Each case must be judged of by itself; no general rules for a deci-
sion can be laid down. Still, it must be remembered, that death is not a very
common consequence of unwholesome food, while it is the usual result of an
active poison.

2. Death may* be caused by disease.—This is a case which more frequently
presents itselffor our consideration ; since poison is often administered to per-
sons while labouring under disease. On a post-mortem examination, we may
find, besides indications ofpoison, marks of extensive disease. When this hap-
pens, the chief point to be considered is, whether the disease has advanced
to that degree to account for rapid or sudden death; for this is one of the essen-
tial characters of acute poisoning. Should the history of the case be known,
our judgment may be assisted by observing whether the symptoms preceding
death were referable to a diseased condition of the body, or to poison. We
cannot deny that singular coincidences may occur. A man may have taken
irritant poison, and yet death be occasioned by abscesses in the brain, or the
Jungs,—by sudden hemorrhage, or other causes. If the poison were of a nature
to cut short life suddenly, we could not hesitate to refer death to it. Thus it
is scarcely possible to admit, when prussic acid is the poison, that death should
be referred to some diseased condition of the body found on a post-mortem ex-
amination. Whether the person be labouring under illness or not, the taking of
this poison would be sufficient to account for death. The only exception would
be where the prussic acid was in small quantity, and might have been derived
from some accidental source (Reg. v. Taivell, Bucks LentAssizes, 1845.) It is
not always so easy,however, to determine this question in othercases of poison-
ing; for whether the substance taken be opium or arsenic, there is time for
latent disease of the heart, brain or lungs, to cut short life. The history of the
symptoms preceding death, will enable us in general to return an answer.
Without this history, or some strong corroborative evidence, a medical opinion
can be little more than a conjecture.

Several complex cases of this description have occurred in reference to dis-
eases of the stomach, the persons labouring under such.diseases having had
poison administered to them. Thus, the organ has been found perforated, and
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the question has been not so much what caused the perforation, as whether the
perforation or the poison caused death. A woman swallowed, by mistake, half
an ounce of powdered chloride of barium dissolved in warm water. Nausea
and vomiting of a watery mucus supervened, with twitchings of the facial mus-
cles, and convulsive motions of the hands and feet. The symptoms continued
to increase in severity, and she died about two hours from the time of taking the
poison, under the most violent convulsions. On inspection, the stomach was
found perforated posteriorly, in the lesser curvature near the cardiac orifice.
The aperture was of an oval form, three lines in diameter externally, and al-
most twice as large internally. The margin appeared swollen, and the mucous
membrane, for about two inches round, was much thickened, and covered with
a bloody mucus. The stomach and small intestines were highly inflamed: the
cavity of the former contained mucus and coagulated blood. The pharynx and
oesophagus presented slight marks of inflammation. The poison was found in
the stomach by chemical analysis. Wildberg, who has reported this case, sug-
gested that the perforation was due to the previous disease, and not to thepoison
taken. This is very probable, for the characters of the aperture were those of
perforation from disease; and it would be very unlikely that the chloride of ba-
rium, if it led to perforation of the stomach at all, should have given rise to this
effect in two hours. It is not stated whether the woman suffered from any
symptoms of gastric irritation prior to taking the poison, nor whether the con-
tents of the stomach were found extravasated and the peritoneum inflamed.
But there can be no doubt that the woman died from the effects of the poison.
This*was clearly indicated by the nature of the symptoms and the post-mortem
appearances. Admitting that no mistake was made respecting the time at
which the poison was swallowed, it must be considered remarkable that this
substance should have destroyed life, and left such extensive marks of irritation
in the alimentary canal, in the short space oftwo hours.

The following case was tried at the Taunton Spring Assizes, 1836. A wo-
man named Edney was charged with the murder of her husband, by poisoning
him with arsenic. It appeared in evidence, that the deceased was attacked
with severe pain in the abdomen, and vomiting, shortly after having eaten his
dinner, which was prepared for him by the prisoner. Medical assistance was
called in; but the man became worse, and he died in sixty hours after the first
attack. It was shown thatarsenic had been probably given to him at the din-
ner ; and also on several other occasions, when it was supposed to have been
substituted for some medicine prescribed for him, his symptoms having been
uniformly aggravated aftereach dose. Thechemicalevidence was very clear:—
arsenic was discovered in the vessel in which the dinner was dressed; also in
the stomach of the deceased; and the poison was traced to the possession of the
prisoner. On an examination of the body, a scirrhous ulcer, evidently of long
standing, was found in the stomach, near the pyloric orifice. It was about the
size of a shilling, had a dark appearance, and the margin was inflamed. The
mucous membrane of the stomach, as well as the duodenum, was in such a high
state of inflammation that it resembled red velvet. The defence on the trial
was, that the symptoms and death of the deceased were due to the scirrhous
ulcer, and not to poison. It was shown that the deceased had suffered from a
gnawing pain of the stomach for a very long period; and it was thought by
himself, as well as by others who saw him, that this last attack of illness was
nothing more than an aggravation of his old complaint. The medical witness,
however, did not hesitate to refer the symptoms and death to arsenic, for the
following reasons:—The symptoms occurred suddenly and violently, after a
meal at which arsenic was proved to have been administered. Some of these
symptoms were peculiar to arsenic, and totally unconnected with the disease
under which the deceased was labouring. Pain and vomiting might be ascribed
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to either cause; but the intense thirst not previously experienced, well-marked
inflammation of the conjunctivae, coldness of the body, and before death para-
lysis ofthe extremities with loss of sight, were symptoms unquestionably owing
to the operation of arsenic, and not to the effect of chronic disease. This dis-
ease was not likely to destroy life with such rapidity and under such severe
symptoms. The post-mortem appearances corroborated the opinion founded on
the symptoms, and showed that death was really due to an active irritant poi-
son. The woman was convicted upon this evidence.

The more recent caseof Reg. v.Foster (SuffolkLent Ass. 1847,) also furnishes
an important caution to medical witnesses. The prisoner was here charged
withpoisoning her husband. He had died somewhat suddenly: his body was
inspected, and death was referred by the inspectors to an inflamed state of the
kidney, and a rupture, to a very small extent of the inferior vena cava. The
stomach and intestines were subsequently examined by Mr. Image and Mr.
Newham, of Bury St. Edmunds, and a large quantity of arsenic was found.
The whole of the tissues were completely impregnated with it. They properly
ascribed death to arsenic, considering that the condition of thekidney was not a
sufficient cause. The injury to the vena cava was no more than what might
have arisen from an accidental puncture during the post-mortem examination.
This case is otherwise remarkable from the fact that the prisoner was convicted
—although there was no apparent motive for the crime, although no arsenic had
been traced to her possession, and there was no direct proof ofadministration.

The next case occurred in Germany a few years since. A woman, after
an illness of many weeks, during which she was subject to constant vomiting
and other symptoms of disease in the stomach, died suddenly under suspicious
circumstances, and her husband was accused of having poisoned her. The
parties had lived unhappily together. The prisoner, under the pretence of
relieving her disorder, gave her a white powder and a mixture of boletus cer-
vinus. Soon after taking this powder she became much worse, and severe
pain in the abdomen with diarrhmacame on. She died nine days after taking
the powder! and a physician who saw her shortly before death, considered
her to be labouring under the effects of irritant poison. The deceased gave
to the physician, the glass from which she had taken the alleged medicine.
This contained a white powder, which, on examination, proved to be arsenic.
There were well-marked appearancesof poisoning in thestomach. The whole
of the interior was of a dullreddish brown colour: the lining membrane being
in some parts so softened as to have a gelatinous consistency. About half an
inch from the pylorous, there was a perforation of thecoats of theorgan. The
edges of the aperture were hard, and had a cicatrized appearance. ■ The sto-
mach contained about twelve ounces of a reddish coloured liquid. The intes-
tines were slightly inflamed. The medicine alleged to have been given by the
prisoner to the deceased,was proved to have been arsenic in a decoction of the
boletus cervinus. The contents of the stomach and intestines yielded no trace
of poison, but the analysis does not appear from the report to have been very
skilfully conducted. The medical opinion given at the trial was, that the
deceased had died from arsenic, and not, as itwas alleged, from disease. The
prisoner was acquitted of the charge, the Court doubting the correctness of the
medical opinion in favour of death from poison. The witnesses were asked,
whether they would swear, from the post-mortem appearances alone, that the
deceased had died from arsenic; but this they declined doing. The previous
disease of the stomach, and illness of the deceased, were, in the judgment of
the Court, a sufficient cause of the symptoms and death. It is proper to state
also, that theevidence of administration by the prisoner was defective. (Rust's
Magazin, 1837. 50 B. 2 H.)

I have already referred to a case, in which a woman labouring under mal-
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formation of the heart was supposed to have taken nux vomica, and to have
died from its effects. The facts, however, showed that death had been really
caused by an obstruction to the circulation through the heart (ante, p. 65.)

The two following cases are related by Henke. A young girl died under
suspicious circumstances, and an inspection of the body was ordered. The
viscera were found healthy, except those of the abdomen. The stomach con-
tained three ounces of a reddish coloured liquid. Its mucous membrane was
of a darkred colour, and near the pylorus were several spots of a clear yellow
hue. The contents of the stomach, on analysis, yielded arsenic. The account
given by the mother was, that the deceased, some weeks before, had met with
a fall, after which she complained of pain in her side. Shortly before her
death, she said she felt ill, and vomited, repeatedly,—she went to bed early,
and died without being convulsed. The medical opinion was, that she had
been poisoned; but the Court held, that the fact of poisoning was not proved,
and the prisoner charged with the crime, was acquitted. ' This case shows
that there is great difficulty in forming a medical opinion, when there is no
satisfactory account of the symptoms preceding death. In the case of The
Queen v. Jennings (Berks Lent Assizes, 1845,) the deceased was not seen by
a medical man during life, but the stomach was inflamed, and arsenic was
found in it. The only account of the symptoms preceding death, was derived
from the evidence ofa young girl. The Court held that the fact of poisoning
was established.

In the next case a man was charged with having given to his wife, who
had been for a long time ill, a small quantity of arsenic, infour differentdoses.
The only symptoms that followed, were general illness and vomiting. Another
and stronger dose was then, it is supposed, administered: and after suffering
severe pain, the woman died the day following. The body was inspected
twenty-four hours afterwards. In the abdomen, the pancreas was found en-
larged and in a scirrhous state, evidently proceeding from chronic disease.
The lining membraneof the stomach was inflamed, and itpresented gangrenous
spots. Itcontained a greyishcoloured liquid having a gritty feel. The uterus
was in a state of scirrhous enlargement. The contents of the stomach, on
analysis, were found to contain arsenic. The medical opinion was, that not-
withstanding the marks of extensive disease in the viscera of the abdomen,—the post-mortem appearances and the detection of the poison in the viscera,
proved that the deceased had died from arsenic. The counsel, in defence,
raised objections to this view, on the ground that the head had not been ex-
amined, and that the chemicalanalysis was defective. The Faculty ofLeipsic
being appealed to, overruled the objections. The diseased state of the pancreas
might, in their opinion, have given rise to vomiting, emaciation, and death,
but not to so sudden a death. The chemical analysis, although in some respects
defective, sufficiently demonstrated the presence of arsenic in the viscera.
(Zeitschrift der S. A.)

A case of great interest in a medico-legal view has been reported by Dr.
Carson. (Monthly Journal of Medical Science, Aug. 1846, p. 142.) A
sailor after making a hearty mealwas seized with intense pain in the abdomen,
and died, without any relief from treatment, in about fifteen hours. On in-
spection, a large opening was found in the stomach, and the whole of the
mucous membrane at the cardiac end was intensely injected. The small in-
testines, from the stomach to the caecum, were equally injected, and appeared
like red velvet. A number of round worms (L. teres) were found in the small
intestines, some of them still living. The other organs of the chest and ab-
domenwere healthy. There had been an effusion of fluid into the peritoneum
(through the perforation,) but there was no sign of peritonitis. Dr. Brett
examined the stomach, its contents, and the fluids of the abdomen; and a trace
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ofarsenic was discovered, so slight that Dr. Brett "did not consider it sufficient
to enable him to give an opinion that arsenic was the cause of death. The
jury returned a verdict, leaving the real cause of death in doubt, i. e. that the
deceased died from inflammation and perforation of the stomach, which might
have been produced by arsenic or natural causes. Dr. Carson considered that
the rupture of the stomach was due to the rapid development of gas as a
consequence of the acetous fermentation of the contents.

As arsenic was really discovered in this case, it is obvious that it must have
been taken by the deceased, although this does not appear from the symptoms
and moral circumstances. What was the cause of death—disease or poison ?
Arsenic does not commonly produce perforation, and it is very unlikely that
it sliould have caused a large aperture in the stomach in fifteen hours. But
arsenic would account for the highly inflamed condition of the alimentary canal,
and the actual quantity found in the body after death, however small, is of
course merely a residue of what has killed. The report states thatno effusion
of lymph, or other sign ofperitonitis, was observed. The perforation, there-
fore, if the cause of death, doesnot appear tohave operated fatally in the usual
way. The aperture in the stomach could not be ascribed to the worms, as
these were found in the small intestines. This is a most difficult case on
which to express an opinion, but, taking the whole of the*facts, with the posi-
tive evidence of the presence of arsenic, it appears highly probable that death
was caused by poison. The only other view of the matter is, that there was
rupture of the stomach operating fatally by shock. This leaves unexplained
the extensively inflamedcondition of the stomach and intestines.

In the following number of the same journal(Sept. 1846,p. 184) is another
case by Dr. Paterson, inwhich no doubtexisted thatpoison hadbeen taken, but
the cause of deathappeared somewhat obscure. A girl, ret. 18, swallowed a
drachm of King's yellow (a mixture of sulphuret ofarsenic, lime, and sulphur.)
In about two hoursshe began to vomit, and she still vomitedwhen admitted into
the Infirmary, i. e. about ten or twelve hours after having taken the poison.
When admitted, there was great anxiety,with collapse, coldness of surface, and
a scarcely perceptible pulse. On the day following, the signs of irritation in the
alimentarycanal abatedundertreatment, andsymptomsofacutebronchitis super-
vened. She died sixtyhours after having taken the poison. Appearances indi-
cative ofinflammationwere found in thelarynx, trachea,bronchi and lungs: but
there was no sign of active inflammation about the stomach, and the intestines
were healthy throughout. There couldbe no doubtthat death was immediately
caused by bronchitis : but the question to decide was, whether this had arisen
from the usual accidental causes, or whether it was produced by the poison.
From the fact that the mucous membrane of the trachea and lungs has been
occasionally found inflamed in cases of arsenical poisoning, Dr. Paterson
concluded that the arsenic was here the remote cause, and that the inflamma-
tory action probably extended by continuity from the alimentary canal into
the air-passages. This question is of considerable importance. Let us sup-
pose that some person had been charged with criminally administering the
poison. Could he have been convicted of murder under the circumstances?
Could a medical witness have sworn without hesitation that the poison pro-
duced the fatal bronchitis, and caused death ; and that it was quite impossible
that the disease could have arisen by any coincidence from accidental causes ?
It appears to me that such an opinion would not have been justifiable, because
acute laryngitis, although it may by possibility occur, cannot be reckoned
among the ordinary fatal sequela? of arsenical poisoning; and it would be ex-
ceedingly difficult to prodjice a single instance in whicharsenic had clearly and
indisputably caused death by exciting inflammation of the mucous membrane
ofthe air-passages.
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Cases of this description are very numerous, and the facts are highly in-
structive. They show how difficult it is, in many instances, for a medical
jurist to give a positive opinion whether a person has died'from poison or
disease. A large number of such cases have been referred to me within the
last ten years. A few of the more recent, which appear to illustrate some
important principles in reference to the evidence of general poisoning, are sub-
joined.

Of the first case, I obtained the following history from the surgeon who
consulted me on the subject. " I was sent for to see a patient who had been
amaurotic and in some degree paralytic for about seven years. He was suf-
fering from general derangementof the system, withoutany marked symptoms,
and expressed himself as having no pain either in the head, stomach, or bowels.
I prescribed for him an aperient, and some diffusive stimuli. He continued
in much the same state for abouttwo days ; and on the fourth daywas attacked
with vomiting of a brownish matter,but unattended with pain. The abdomen
was much distended with flatus, and quite tympanitic. On the evening of this
day, while sitting on the close-stool, he was seized with faintness to such an
extent, as to induce those about him to suppose that he was sinking; but after
a short time he rallied. The next day he appeared worse ; but still there was
no marked symptom of disease, and in the evening he complained of a fre-
quent desire to make water,but he was not able to pass much. He was now
seen by a medical friend, who found him in such a hopeless state, that he
thought any interference useless. The next morning between nine and ten
o'clock he expressed a frequent desire to micturate : he got out of bed, butsoon
fainted, after which a good deal of urine passed away involuntarily; and in a
short time he died. On a post-mortem examination, all the organs of thebody,
except the stomach, liver, kidneys, and bladder, presented a healthy appear-
ance. There was marked inflammation of the stomach, which was quite con-
tracted, but free from any signs of ulceration or corrosion. It contained about
two drachms of a turbid liquid, possessing no peculiar odour. The vessels of
the stomach were much injected, and the lining membrane presented patches
of inflammation. The same appearances of redness was met with for about
four inches in the upper part of the duodenum ; but this almost entirely dis-
appeared after the third day. The intestines contained no solid nor liquid
matter, but were distendedwith flatus. The liver andkidneys were congested,
and the bladder contained about two pints of urine. There was no sign of
inflammation in the organ, nor was there any appearance of peritonitis. It
could not be ascertained that any of the symptoms had been increased after
any meal or the administration of food, nor was it possible to account for the
gastritis, of which during life the deceased had no symptom, except slight
vomiting. A coroner's inquest was held in this case, and a verdictwas returned
of " Died from inflammation of the stomach;" but the cause of the inflamma-
tion could not be assigned." Jifte.r the inquest it was considered advisable to
examine the stomach, and the liquid taken from it. The stomach and its con-
tents were forwarded to me for that purpose. The liquid was of a brownish
colour, slightlyacid, and partially decomposed. It contained a turbid brownish
sediment, and the whole amounted to two drachms. The liquid and the sedi-
ment were separately examined for arsenic and the more common irritant
poisons,but not a trace of any of these bodies could be detected in them. The
mucus scraped from the inflamed stomach was then examined, but with a like
result. The whole of the organ was then cut into small pieces, and boiled in
muriatic acid and water for two hours. The liqujd thus obtained was of a
dark colour,highly acid, clear, and free from viscidity. It amountedin quantity
to about four ounces. A piece of bright copper was introduced into the liquid,
when it had been brought to the boiling point,—and allowed to remain fox
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halfan hour. For some minutes the copper underwent no change ; but in
less than a quarter of an hour the whole surface of the metal acquired a dark
grey tarnish, very closely resembling thatproduced by arsenic under the same
circumstances. The copper was dried, and the grey powder scraped from the
surface and heated in a reduction tube, but no white crystalline sublimatecould
be obtained. It should be observed, that the greater part of thepowder scraped
offwas metallic copper, the coating amounting to only a very thin film. The
result was therefore by no means conclusive ; and as neither the liver, spleen,
nor any part of the body of the deceased could be procured, in orderto confirm
or remove the suspicion excited by this deposit on the metal, the investigation
was abandoned. The symptoms, so far as they could be observed in thecase,
were not those of poisoning by arsenic; and yet it is difficult to account for
thewell-marked inflammation of the stomach and duodenum,and the chemical
effect on the copper; for the whole of the materials employed in the analysis
were pure. Itwas proposed thatthe body of thedeceased should be disinterred
for the examination of the liver and otherviscera; but the coroner did not con-
sider that the circumstances warranted this step, as there was no moral evi-
dence thatany party had administered poison to the deceased.

An investigation of some importance took place before Mr. Lewis, coroner
for Essex, in October 1846, in which a woman, already committed for the
murder of her two children by poison, was implicated. The accused had
paid several visits to the mother of the deceased, an infant aged ten months,
and had, as it was supposed, on more than one occasion put some substance
into its mouth, which according to the deposition of the witnesses, was of a
pink colour. Immediately after this it is stated the child appeared very ill,
was sick, dribbledor was salivated, its jaw dropped, and it appeared convulsed;
on one occasion it shortly fell fast asleep. The last time that the accused had
had access to the child, andwas seen to give it any thing,was about threemonths
before its death. Itwas stated that the child hadbeen healthy up to this period,
but it then fell off, was liable to attacks of vomiting after food: it gradually
wasted away, and died. A careful inspection of the body was made; the vis-
cera were in a healthy condition, except those of the abdomen. The mesen-
teric glands were considerably enlarged. The greater end of the stomach was
so softened, that it gaveway on being touched : some fluid escaped, which was
collected for analysis. The gall-bladder was unusually distended with bile.
The liquid of the stomach, with the viscera, were forwarded to me for exami-
nation. The liquid was of a vinous nature (some wine had been given to
the child before death,) mixed with sugar and partially digested food: there
was no trace of anykind of poison either in itor in the tissues of the stomach
and intestines. The opinion given was, that, so far as the examination went,
the child might have died from natural causes, i. e. from disease of the mesen-
teric glands; and a verdict was returned accordingly.

The circumstances of this case were of an exceedingly suspicious kind.
The accused had a bad character: she was already committed on a charge of
destroying by poison two of her own children eighteen months before. Her
house had been searched, and no less than eighteen different medicinal prepa-
rations, some of them active poisons, were found. The whole of these had
been sent to me for analysis by the Essex magistrates; and there could be no
doubt from the facts proved at the inquest, that some substance had been
given to the child by this woman, who had so suspiciously sought it out, and
endeavoured to get it from the keeping of its mother. The alleged motive for
this act need not be entered into : the child was illegitimate, and this part of
the case implicated another party. Here, then, much caution was required in
giving an opinion, for the moral evidence was exceedingly strong.

The poisons found in the possession of this woman were compounds of
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lead, mercury (including the ointment of the nitrate of thi8 metal,) and cantha-
rides. A sugar-plum, which was supposed to contain arsenic, was proved to
consist of nothing more than sugar and starch. The only substance of a pink
colour found in her possession, was some sulphur-ointment colouredred by a
small quantity of cinnabar. The main question was,whether a dose of any of
these substances, given three months before, could have caused the symptoms
and subsequent death. The symptoms could hardly be reconciled with the
known effects of any of these substances: the dribbling even is stated to have
come on immediately, and does not appear to have continued; besides, this
might be referred to commencing dentition. It was represented to the coroner,
that if the dose of the mercurial preparation was small, the symptoms would
have soon passed away, and the child would have recovered: if large, they
would have been of a more intense kind, would have progressively increased
until death, and this would have happened probably within a few days or a
fortnight of the time at which the poison was administered. Not one of the
eighteen substances (given in a single dose,) which were found in the posses-
sion of the accused, and analysed, could account for the lingering and deathof
this child three months after the period of administration. Considering that
no mineral poison was detected in the contents or tissues of the stomach and
intestines, and that there was not theleast appearance of the past or recent ac-
tion of any poison in or about the alimentary canal (the softening of the sto-
mach being a post-mortem change independent of poison,) there was an entire
want of evidence to show that the deceased had died from poison. On the
other hand, the slow emaciation of the body, with the great enlargement of the
mesenteric glands, rendered it probable that there was here sufficient toaccount
for death from natural causes. It was, however, a question whether this en-
largement of the glands might not have been a secondary result of some nox-
ious substance administered three months before death. Any cause of irrita-
tion in the alimentary canal might probably lead to the enlargement of the
glands; but such an appearance has not, so far as I know, ever been witnessed
as an effect either of acute or chronic irritant poisoning. When, moreover,
it is considered that the enlargement of these glands is one of the most com-
mon forms of natural disease among the children of the poor, and is a very
frequent cause of death,—also that the causes of it—scrofulous constitution,
improper food, and obstructed dentition—are very common, it would be im-
proper to refer this morbid condition, in the absence of direct proof, to the ac-
tion of a mineral poison. There was no doubt that some substance had been
given to the child, and perhaps with improper intention; but there was an en-
tire want of proof that this substance had been the cause of death three months
afterwards. The conclusions from the whole of the medical facts were—1.
That whatever caused the symptoms, death was not due to poison. 2. That
tabes mesenterica, most probably depending on natural causes, was the imme-
diate cause of death. The prisoner was therefore exculpated on this charge.

A child labouring under mesenteric disease may, however, have poison ad-
ministered to it, and die from its effects. The fact must then rest upon the
symptoms, post-mortem appearances, or chemical analysis. The following
case was referred to me in June 1846. In this instance death was ascribed,
upon insufficient evidence, to mesenteric disease, when it was really due topoi-
son. It also teaches a caution, namely, that in an unknown case, a medical
opinion of the cause of death should never be given until an inspection of the
body, and an analysis of the contents of the viscera, has been made.

On Monday, June 8th, about ten o'clock p. m., a wicker basket was found
in a doorway, containing the body of a male child, apparently about four years
old, recently dead. At the coroner's inquest the evidence given by the medi-
cal witness was to the effect, " that the deceased child was two years and a
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half old; that he had never walked; thathe was diseased from birth by rickets,
and an affection of the mesenteric glands: consequently, there could be no mo-
tive for destroying a life which was likely to be cut off by disease." The
witness was asked by the coroner if he had made a post-mortem examination
of the body. He said he had not. The jury being dissatisfied with this medi-
cal opinion, the inquest was adjourned, and another medical gentleman was
requested to examine the body, which took place five days after it had been
found. The external appearance indicated a boy between four and five years
of age ; light sandy hair, rough and wiry; forehead freckled, as if he had been
accustomed to run about the country; head well formed, and the bones all
united; full complement of teeth. Trunk and arms well formed; lower ex-
tremities rather small; the soles of the feet thick and hard, as though he had
been accustomed to make the natural use of them. The mouth appeared to
have had some corrosive substance applied to it, for the tongue was hard,
black, and charred, which appearance extended until it was gradually lost in
the pharynx. The stomach in situ: The short curvature was very dark, ap-
proaching to sloughing; and when secured by ligatures at each orifice for the
purpose of removal, this dark portion gave way, and a part of the contents
escaped by two or three perforations. The remainder, when emptied into a
vessel, lookedlike thingruel mixed withbread. This pultaceous mass, diluted
with distilled water and filtered, after being submitted to various tests, gave
unequivocal evidence of the presence of arsenic.

The gentleman who furnished me with the foregoing particulars brought a
portion of the contents of the stomach to me, in order to have an opinion re-
specting the presence of arsenic. The poison was held dissolved in the fluid
in large quantity, and it was obtained in a few minutes, by Reinsch's process,
in the state of arsenious acid. But for the dissatisfaction expressed by the
jury respecting the first medical opinion of the cause of death before an in-
spection wasmade, theusual verdict of" found dead" mighthave beenreturned,
and the crime of murder by poison have thus remained for ever concealed.

The longer life is protracted after the supposed administration of poison, the
more difficultbecomes the decision. It will be seen from the facts above related,
that a question of this kind can only be satisfactorily settled, by a reference to
the particulars attending each case. The following which occurred to Dr. Chris-
tison, is in this respect interesting. A man named Munn was tried at the In-
verary Spring circuit, for the double crime ofprocuring abortion, and of murder
by poisoning. The moral evidence and symptoms together, left no doubt that
arsenic had been given; and that the deceased, a girl with whom the prisoner
cohabited, had laboured under the effects of this poison in a very aggravated and
complex form for twelve days. After that she began to recover rapidly, and in
the course of a fortnight was free from every symptom, except weakness and
pains in the hands and feet:—in short all things considered, she was thought to
be out of danger. But she then became affected with headach and sleeplessness,
and died in nineteen days more under symptoms ofobscure general fever, with-
out any local inflammation. The medical opinion given was, that granting the
girl's first illness, as it appeared from moral and medical evidence, to be owing
to arsenic, her death could not be ascribed to that poison with any certainty.
(On Poisons, p. 56.)

This question may sometimes present itself to a medical witness under ano-
ther form, namely, whether a person has died from a medicine exhibited in an
improper dose or from disease. Thus a person enfeebled by age or disease,
may be killed by a powerful drastic purgative. Infants may be killed by small
doses ofopium or calomel. Several lives have been already lost by the effects
of repeated doses of gamboge and aloes, exhibited in large quantities to en-
feehled persons, under the form of Morison's pills; and convictions for man-
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slaughter have taken place on this ground. The questions here will be, It
Whether the medicine or the disease caused death: or, 2. Whether the medicine
accelerated death, by aggravating the disease or rendering itfatal. The respon-
sibility of the accused will depend upon the answers; and it will be for a jury
to consider whether there were sufficient knowledge and caution employed by
the person prescribing it. Themost simple remedies, improperlyused, may thus
act like poisons, and destroy life. Such cases are commonly too well marked,
toadmit ofmuch difficulty in deciding as to the real cause ofdeath.

3. Death may have been caused by violence and not by poison.—A person
who has taken poison may be maltreated, and the question will ari.se, whether
the poison or the maltreatment was the cause of death. The solution of this
question cannot in general be very difficult, when the history of the case is be-
fore us. Two instances of this kind are recorded by Christison, both of them
quoted from foreign authorities. He suggests, what is highly probable, that their
real nature would not have been discovered in this country, owing to the very
superficial way in which*inquiries into the causes ofdeath are hereconducted:—
the rule being, not to call for a post-mortem examination of a body unless there
be suspicion, when in point of fact, in numerous instances, the inspection may be
the only source from which suspicion of violence will proceed; and the very cir-
cumstance of holding an inquest impliest something like suspicion as to the cause
of death.

Wildberg was called upon to examine the body of a girl, who died while her
father was chastising her for stealing. It was supposed by all, that the girl had
died from the effects of the violence. On the arms, shoulders, and back, many
marks of violent treatment were found, and under some of them blood was ex-
travasated in large quantity. The injuries, although severe, did not appear suf-
ficient to account for the sudden death; he therefore proceeded to examine the
cavities, and on opening the stomach he found it very much inflamed, and lined
with a whitepowder, which was proved to be arsenic. It turned out thaton the
theftbeing detected, the girl had taken arsenic for fear of her father's anger:
she vomited during the flogging, and died in slight convulsions. Upon this
Wildberg imputed death to the arsenic, and the man was exculpated.

A woman at Berlin, whohad lived on bad terms with her husband, went to bed in
perfect health, but soon afterwards her mother found her breathing very hard, and
on inquiring into the cause, discovered a wound on the left side of the breast.
A surgeon was sent for, and the haemorrhage, which was slight, was arrested:
but the woman died towards morning. On an inspection, it was found that the
wound had penetrated the pericardium without touching the heart, and that the
haemorrhage had been caused by a division of one of theintercostal arteries: but
very little blood was effused in the chest. Coupling these circumstances with
the trifling loss of blood during life, and the fact that she had much vomiting
and some convulsions immediately before death, it appeared to the medical ex-
aminer that she could not have died from the wound. On a further inspection
of the body, signs of corrosion and irritation were found in the mouth, throat,
and stomach, and theremains of some nitric acid were discovered in a glass in
the room. The facts proved that she had died from poison. (On Poisons, p.
48.) The cause of death may be easily assigned in such cases when the cir-
cumstances are known; but it is evident that without great care in conducting
post-mortem examinations, the apparent may be sometimes mistaken for thereal
cause.

The kind of violence may sometimes sufficiently account for death without
reference to the poison which may have been taken. The following remarkable
case occurred in 1836. A young man was found hanging in his bed-room,
quite dead. He was suspended by his cravat, and his feet were within an inch



152 CASES IN WHICH TWO POISONOUS SUBSTANCES ARE TAKEN.

of the floor. The door of the room was fastened on the inside, and it was
proved that no one could have had access to it. An earthen pan was found
near the bed, containing about a pint of blood, which appeared to have pro-
ceeded from a very deep incision in the bend of the left arm of the deceased.
The razor with which this had been inflicted, was found on the mantelpiece.
It came out in evidence, that on the night previously, the deceased had swal-
lowed a quantity of arsenic, and had suffered severely from the effects of the
poison; although, at the time, it was supposed that his illness was due to other
causes. In this case there were three modes by which suicide was attempted.
The deceased had first taken poison, then wounded, and afterwards hung him-
self. There could be no doubt that death was caused by hanging; and had the
wound been inflicted, and the poison administered by other parties, this opinion
might have been safely expressed. Had the body been found hanging in a sus-
picious locality, these circumstances might have created a strong presumption of
murder.

A singular case is reported by M. Desgranges, in which a man was found
lying on the ground in an insensible state, with marks of contusions on his
body as if he had fallen from the window of his room. He died without re-
covering his senses. On inspection, a large quantity of carbonate of copper
was found diffused through the whole of the alimentary canal. From the facts
which came out, the cause of death was referred to this poison. (Med. Gaz.
xxxi. 495.)

The real cause of death maynot, however, be always so clear; for a severe
wound, sufficient to account for death, may have been inflicted on the indivi-
dual who has taken poison. A case occurred to Mr. Watson, of Edinburgh,
which may serve as an illustration. A stout, corpulent woman, aged 60, was
brought into the Royal Infirmary, on the evening of the 7th February, 1838,
having her throat extensively cut; she died shortly after admission. It was
ascertained that she had swallowed two ounces of sulphuric acid, a quarter of
an hour before cutting her throat. After having taken the acid, she was seen
writhing in great pain: she had then put a razor into her pocket, and left the
house to cut her throat. She inflicted the incisions on arriving in the street,
was immediately seen, and conveyed to the Infirmary, which was close by.
She died in about halfan hour after taking the sulphuric acid. (Ed. M. & S.
J., April, 1840.) The wound in the throat was very deep, and besides other
vessels, it divided completely the internal jugular vein on the left side. At
the inspection, there being then no suspicion of poison, it was supposed that
the haemorrhage from the wound sufficiently accounted for death. On open-
ing the abdomen, three-fourths of the stomach were wanting, its coats having
been dissolved and decomposed by the action, as it was proved, of strong sul-
phuric acid. Whether this or the haemorrhage was the cause of death, it was
rather difficult to say: but probably the loss of blood, by weakening the sys-
tem, accelerated the effect of the shock produced from the extensive disorganiza-
tion of the stomach by a corrosive poison. Thus both causes may have
operated, since it is unusual for sulphuric acid to destroy life within so short
a period of time. I need hardly observe, that had the wound been inflicted by
another, a most important question would have arisen respecting the degree
of criminality to be attached to the party who had inflicted it. For some
interesting cases and good practical suggestions on this subject, see Belloc,
Cours de Med. Leg. 148.

4. Of TWO POISONOUS SUBSTANCES taken by the deceased, which caused
death.—This question does not relate so much to the subject of compound
poisoning, as to cases of the following kind, which may require careful medi-
cal investigation. A person may have poison administered to him while
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labouring underthe effects of powerful medicine, or some other poison. Thus
a patient, while under a course ofmercury, mayhave had corrosive sublimate
administered to him with intent to murder. After a certain period, violent
salivation with sloughing may ensue, and the patient die. Is death in such a
case to be ascribed to the corrosive sublimate, or to the mercurial medicine
previously administered ? It may be necessary to state, that death is some-
times a result of the severe salivation, induced by the preparations of this metal,
prescribed medicinally, in a mild form and in small doses.

In Butterfield's case, tried at Croydon many years ago, this question inci-
dentally arose. The prisoner was indicted for administering corrosive subli-
mate to the deceased. The immediate cause of death was profuse salivation:
and thiswas referred, by the medical witnesses, to the operation of the poison.
It was proved, however, in the defence, that about two months previously to this
attack, the deceased had been under treatment with some quack-medicine, by
which he was violently salivated; but this salivation had entirely ceased, and
during the whole of the above-mentioned period he had abstained from taking
any mercurial preparation. It was at this time that the corrosive sublimate
was supposed to have been secretly administered to him in small doses. The
prisoner, however, was acquitted of the charge, on the ground that, as mercury
had been introduced into the system of the deceasedby the quack-medicine,
the fatal salivation might have proceeded from a recurrent operation of this
medicine, and not from the poison.

Sometimes the action of the two substances will be so entirely different, as
tocreate no difficulty in determining which causeddeath. At the Oxford Spring
Assizes, 1836, a woman named Tarver was indicted for the murder of her
husband by poisoning him witharsenic. The evidence showed that the de-
ceased, who was a labourer, went to his work between four and five o'clock
in the morning. In about ten minutes afterwards, he became very sick: he
continued to become worse until about two o'clock on the same day, when he
died, nine hours after his first seizure. He sufferedchiefly from a burning heat
in the stomach and violent vomiting. Arsenic was traced to the possession of
the prisoner. It was proved that she had prepared breakfast for her husband
on the morning on which he was seized; and that among other dishes she
gave him some rice-pudding. On opening his body, the stomach was found
highly inflamed: its surface covered with a grey sanguineous mucus, and at
the pyloric extremity there was a large patch of a deep mulberry colour. An
analysis of the contents of the organ was made, and arsenic was discovered in
them in very large quantity. The defence chiefly rested upon the following
point. It was proved that two days before the deceased was attacked with
this severe illness, he had, of his own accord, taken some pills made of
scorched wood-laurel, nitre, and flour; and it was statedby the medical wit-
ness that wood-laurel was an acrid poison. He thought, however, that ifthis
substance had acted as such, and had caused death, it would have begun to
operate in ten or twelve hours at the farthest. But as the deceased was
proved to have been quite well on the whole day after he took these pills, and
that forty-eight hours had elapsed before any alarming symptoms began, the
witness thought that they could have had no connexion with the symptoms or
death of the deceased. The symptoms, as well as the postmortem appear-
ances, proved that death had been caused by arsenic. The prisoner upon this
evidence was convicted, and confessed before execution, that she had put
arsenic into the pudding served for her husband's breakfast. The correctness
of the medical opinion in this case cannot be disputed. The operation of
wood-laurel as a poison, even had it been administered in sufficient quantity
to do mischief (a fact not proved in evidence,) was not likely to be suspended
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for forty-eight hours, and then burst out with such severe symptoms, and
destroy life in nine hours.

The following case is of some interest in relation to this question. A wo-
man was found dead, and near her body was a glass containing some sulphuric
acid. This gave rise to a suspicion of poisoning. On inspection, the mouth
and fauces were covered -with a black mucous matter, and the oesophagus was
filled with a tarry-looking mass, which had a strong acid reaction. The coats
were softened, and the lining membrane was easily detached. The stomach
was throughout inflamed*, and of a brownish black colour: its coats were so
softened, that it could not be moved without lacerating it. It contained a large
quantity ofa black viscid liquid, in which, as well as in that of the oesophagus,
arsenic and sulphuric acid were detected. (Von Raimann, Med. Jahrb. 20 B.
2 S. 221.) Admitting that two poisons were taken in this case, which was
taken first? Most probably the arsenic. It is more difficult to say which
caused death, because the deceased was notseen during life ; and probably she
was already labouring under the effects of arsenic when she swallowed the
sulphuric acid. The fact of this last poison having been taken, appears to
show that it was a case of suicide. But perhaps the sulphuric acid itself con-
tained arsenic as an impurity, since some specimens prepared from arsenical
pyrites, are found to be impregnated with a large quantity of this substance.

It is obvious that for the proper investigation of cases of this description,
the medical witness should be prepared with a full knowledge of the peculiar
properties of most poisons,'—the doses in which they prove fatal,—the power
which they have of modifying each other's effects,—.and the period of time
within which they produce their symptoms and commonly destroy life.

CHAPTER XIV.

CONCLUDING REMARKS ON GENERAL POISONING MORAL AND CIRCUMSTANTIALPROOFS
LEGAL RELATIONS OP THE SUBJECT—STATISTICS OP POISONING —CORONERS' RETURN
OP DEATHS FROM POISON IN 1837-8—RETURN FOR 1840 DEATHS FROM POISON IN
PRANCE AND DENMARK.

The duty of a medical witness as such, is accomplished when he has proved
on a charge of criminal poisoning, that death was certainly due to poison.
The moral and circumstantial evidence must prove that the accused was the
party who gave it;—this proof often fails,—the fact of administration cannot
be brought home to the accused, and the case falls to the ground. It is not
within the province of this work to treat of moral and circumstantial evidence
incases ofpoisoning. Proofs of thiskind, it is true, are sometimes very closely
mixed up with the evidence of professional witnesses, and in the foregoing
chapters some of these have been already adverted to. A witness must, how-
ever, be cautious not to base his opinion, in questions of poisoning, on moral
and circumstantial proofs. He is called upon to give a medical opinion ofthe
cause of death, and from medical facts only. The moral and circumstantial
proofs refer chiefly to the administration of poison by a particular party, and
the intent of the person charged with the crime;—it is therefore considered to
fall within the province of the jury alone to decide on their relevancy and
value, although it must be confessed, that many of these facts can onlybe pro-
perly estimated by persons versed in medical science. Supposing death by
poisoning to have been clearly proved, it may be necessary to ascertain whe-
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ther the act was the result of accident, suicide, or homicide. This is a ques-
tion also for a jury to determine, and not for a witness; although its solution
often depends upon a proper appreciation of medical circumstances. Suicide
or murder will sometimes be inferred, according to the medical evidence given
of the effects of certain poisons. Some speedily annihilate volition and the
power of locomotion, and therefore render it a question of serious difficulty,
whether particular acts could or could not have been performed after the
deceased had taken the poison. On the answer to this, may depend the
acquittal or conviction of a person charged with the crime.

There is one peculiarity in the legal consequences of the act of killing
by poison, namely, that the act itself is generally considered in law to be
evidence of malice. If a poison is knowingly administered to another, with
the intention of destroying life, the crime is never reduced to manslaughter,—
whatever may have been the provocation which the party administering, has
received from the person whose life he has thus taken. It is not necessary,
therefore, thatany particular enmityshould be proved to have existed between
the prisoner and deceased, although this often weighs as a strong moral cir-
cumstance against the former ; and the absence of any apparent motive for
this crime, on the other hand, is always regarded as a strong presumption in
favour of the accused. When a man is killed by a wound in a quarrel, the
law will sometimes find an excuse for the act, from the heat and passionate
excitementunder which.the aggressor was labouring at the time ; but if the
aggressor should avenge himself by secretly administering poison to his ad-
versary, there is no excuse for the act, since it evinces cool, reflecting, and
deep-rooted malice. That death by poison should ever amount to manslaugh-
ter, therefore, it must be shown, that the substance was administered to or laid
in the way of the deceased by mistake, or with innocent intention ; and the
proof of this always lies with the accused—the law inferring that malice exists
until the contrary appears from the evidence. Whether malice exist or not,
is however, in general soon made apparent from the evidence of the prosecu-
tion.

There is one curious point in our law, namely, that in order to make the
killing murder, it is necessary that the party should die from the effects of the
poison, within a year and a day from the time at which it was taken. (Arch-
bold's Criminal Pleading, 345.) In practice, this restriction is of little impor-
tance, because most cases of criminal poisoning, if they prove fatal at all,
destroy life within a period much shorter than that required to constitute
murder by the law. Still, such a rule as this ought not to be allowed to exist
in any shape ; because it is quite possible that death may take place from the
indirect effects of poisoning (as in the mineral acids,) long after the period
assigned. In this respect the laws of Scotland and France seem much more
consistent with reason and justice. According to these, a prisoner may be held
responsible, at whatever period death may ensue,provided it'be clearly traced
to the action of the poison.

The present state of the English law withregard to the crime of poisoning
is as follows :—

The wilful administration of poison, followed by death, constitutes murder,
and capital punishment is annexed to the crime by the common law of Eng-
land, i

Under a recent statute, 1 Vict. c. lxxxv. s. 2, the administration of poison
with intent to murder, if followed by bodily injury dangerous to life, though
not by death, is also a capital felony.

By s. 3, of the same statute, the attempt to administer poison with intent to
commit murder, although no bodily injury whatever ensue, is an offence liable
to be punished by transportation or imprisonment.
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[In many of the States from having been British colonies, the common law
of England, as it existed at an epoch of their separation from the mother coun-
try, is still in force, though more or less modified by subsequent enactments
of their respective legislatures. Thus, whilst in some of the States, the same
rule holds good as in England, as respects the period duringwhich a deathby
poison would be regarded as a murder ; in others, there being a duly enacted
code of penal law, in which there is no recognition of the time within which
a murder by poison is punishable as a capital crime ; a prisoner is held re-
sponsible for the poisoning, at whatever period the death may occur, as in
Scotland and France, if it can be shown that the said death was from the
effects of the poison. In all the States an attempt to poison, though not fol-
lowed by death is ranked among the higher crimes, in most of them under the
common law, but in others, as in New York, by special enactment.—G.]

In concluding this chapter, I wish to call the attention of the reader to some
facts connected with the salistics of poisoning. In relation to medico-legal
practice, this is a subject of some interest; because it will indicate to the me-
dical jurist, the poisons which are most frequently selected for the purposes of
suicide and murder, and with the properties of which, it will be expected that
he should be acquainted. Unfortunately, very few tables of this kind have
been published; and those which have appeared are defective in many points.
One of the best is that which was published some years since from thereturns
made by the coroners of England, of the number of .inquisitions held in the
years 1837 and 1838, wherein death was caused by poison. The following
is an abstract of the paper, which appeared in the Medical Gazette for No-
vember, 1839.

The number of deaths by poison (returned) in the two years above men-
tioned, were, exclusive of two cases of suffocation by gases, 541, of which
number 282 were males, and252 females. The substances which caused death,
may be taken in the following numerical order.

("Laudanum . . 133
Opium -I Opium . . . 42[Other preparations . 21 196
Arsenic . . . . . . 185
Sulphuric acid 32
Prussic acid 27
Oxalic acid . . . . , . 19
Corrosive sublimate and mercury . . 15
Mixed or compound poisoning . . 14
Oil of bitter almonds .... 4
Poisonous mushrooms .... 4
Colchicum, nux vomica (of each 3) . 6
Nitric acid,caustic alkali, tartar emetic,acet.

Morphia, strychnia, deadly nightshade,
aconite (of each 2) .... 14

Bichrom. potash, nit. silver, Goulard's ex-
tract, sulph. iron, mur. tin, hellebore,
castor-oil seeds, savin, hemlock, cantha-
rides, cayenne pepper, (of each 1) . . 11

——«527
Unknown • 14

541

[A little discrepancy exists in the relative number, probably owing to the
fact that in several instances some of the poisons were taken in a compound
state. The reader willfind the details in the Med. Gaz. xxr. p. 204.]
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It will be seen by this table, that the largest proportion ofcases of poisoning
in England, are those by opium and arsenic: the greater number of the former,
being cases of suicide and accident, and of the latter, cases of criminal poison-
ing. There can be no doubt that the number of deaths from poison which
annually occur in England and Wales, are much greater than this table re-
presents. The annual registration of deaths, although defective with respect
to the number from individual poisons,—two only, i. e. arsenic and opium,
being commonly recorded, and these imperfectly,—shows that the mortality
from this cause, including overdoses of medicine, is greater than is commonly
supposed. I here subjoin a table of the deaths from poison in 1840, drawn
up from the sixthAnnual Report of the Registrar-General (1844.) The deaths
from this cause in 1840 are stated to have been 349, of which number there
were 181 males and 168 females. The cases of suicide from poison were
161, being 87 females to 74 males,—the cases of accident or homicide were
188, being 107 males to 81 females. Of the 75 cases of poisoning by opium,
42 occurred in children under five years of age,—a lamentable proof of the
extensive mortality among children from the improper administration of this
drug. These cases occur among thereturned deaths from opium ; but under
the head of medicines improperly administered, three-fourths of the deaths
took place among children under five years of age !

Opium....... 75
Arsenic 32
Other poisons, including medicines impro-

perly administered .... 242

Total deaths from poison in 1840 . 349
It would be a considerable benefit to medical science, if the poisons which

caused death, were more distinctly specified in theRegistration returns. The
poison or medicine should be stated as distinctly as in the returns now made
withrespect to fatal diseases. The cases of poisoning by arsenic and opium
in the above table, are evidently understated.

The two next are tables, the one of the statistics of poisoning in Denmark
from the year 1830 to 1835 (Med. Gaz. xxv. 575;) the other of 94 cases
observed in France during a period of seven years, 1825-32(Briand, p. 434.)

IN DENMARK.
Sulphuric or nitric acid, generally diluted . . 74
Arsenic ........ 16
Caustic alkalies . . . . . , . 5
Opium . . . . . . . • . 2
Litharge, verdigris (of each 1) . . . .2-— 99

IN FRANCE.
Arsenic ........ 60
Fly powder . . . . . .3
Verdigris 7
Corrosive sublimate 5
Cantharides . 5
Nux vomica 4
Nitric acid 2
Acet. lead, carb. lead, sulph. zinc, tartar emetic,

opium, prussic acid, mercurial ointment, orpi-
ment (of each 1) * . . . .8

94
14
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It is difficult to compare these two tables with the preceding,—the number
of observations being much fewer. Poisoning by arsenic is, however, proved
by them to be very common. Out of 616 charges of poisoning in France
during a period of twenty years, one-half, if not two-thirds, were cases of
poisoning by arsenic. (Flandin, Des Poisons, i. 448.) It is remarkable that
the mineral acids should have caused so many deaths in the kingdom of
Denmark, the proportion being no less than three-fourths of the whole
number.
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IRRITANT POISONS.

NON-METALLIC IRRITANTS.

CHAPTER XV.
DIVISION OF IRRITANT POISONS. SULPHURIC ACID OR OIL OF VITRIOL. GENERAL

REMARKS. SYMPTOMS CAUSED BY THIS POISON—SOMETIMES PRODUCES SUFFO-
CATION—-ACTION OF THE DILUTED ACID TIME AT WHICH THE SYMPTOMS
BEGIN. CAN THEY CEASE AND REAPPEAR? POST-MORTEM APPEARANCES IN
ACUTE AND CHRONIC CASES. QUANTITY OF ACID REQUIRED TO DESTROY LIFE

FATAL DOSES PERIOD AT WHICH DEATH TAKES PLACE TREATMENT CHE-
MICAL ANALYSIS CARBONIZATION OF ORGANIC MATTER BY THE ACID—MODE OF
DETECTING THE POISON IN PURE AND MIXED LIQUIDS OBJECTIONS TO THE
TESTS—THE ACID NOT ALWAYS FOUND IN THE STOMACH ITS DETECTION IN
ARTICLES OF CLOTHING AROMATIC SULPHURIC ACID—SULPHATE OF INDIGO-
QUANTITATIVE ANALYSIS.

General remarks.—Irritant poisons may be divided into four groups—the
non-metallic—the metalloids—the metallic—and those of an organic nature,
•. e. derived from the vegetable and animal kingdoms. The non-metallic irri-
tants comprise the mineral acids, oxalic acid, the alkalies, and their salts.
According to strict chemical views, the alkalies and their salts should be placed
among the metallic irritants; but it will be in many respects, convenient to
consider them in the same group with the acids. Besides, although they
certainly have metallic bases, the demonstration of the existence of the metal,
is never required at the hands of a medical jurist, as in the case of the true
metallic irritants. Among the mineral acids, we shall first speak ofpoisoning
by sulphuric acid.

SULPHURIC ACID, OR OIL OF VITRIOL.
This is met with in commerce in two states, either concentrated or diluted.

The concentrated acid is a heavy oily-looking liquid, oftenofa brown colour:
it has a strong sharp acid taste—it powerfully reddens vegetable colours, and
corrodes and destroys most kinds of organic matter. It is very frequently
taken as a poison by suicides; but probably there is no case in which the
sufferings of the individual before death are more intense. In medico-legal
practice, it is not very common to find that this acid is employed for the
purpose of murder. Young children have, however, been destroyed by a
quantity of it being poured down the throat; and it is obvious, that a person
who is drunk or asleep, may be thus easily killed. With these exceptions,
which are of rare occurrence, instances of fatal poisoning by sulphuric acid,
may be pretty equally divided into cases of suicide and accident. The taking
of this liquid is a very frequent form of self-destruction among females;—less
frequent among males, and by no means uncommon as an accident among
young children of both sexes. On the discovery of a dead body, poisoned



160 SYMPTOMS OF POISONING BY CONCENTRATED SULPHURIC ACID.

by sulphuric acid, a medical juristwill have, then, especially to consider the
age of the deceased. If it be a new-born child, or a very young infant, it is
certain that the poison has been homicidally or accidentally administered; if
a child, all other circumstances being equal, that it has been swallowed by ac-
cident; if an adult, that it has been voluntarily taken for the purposes of sui-
cide. It is to be observed, that there is no poison which can be obtained more
readily or without exciting less suspicion than sulphuric acid, since it is used
for so many domestic purposes. The only probable case of murder by this
poison in an adult, would be where the person was either intoxicated or asleep
when it was administered; but even then the individual wouldbe immediately
roused. It is not easy to imagine that a criminal, who wished to destroy the
life of another, would attempt this by causing him to swallow forcibly a
quantity of oil of vitriol, when there are so many other more ready, secret, and
speedy means of destruction at hand. It is also impossible that such a sub-
stance as this should, like arsenic, be secretly administered in articles of food.
Its powerfully acid taste in the smallest quantity, and the fact that the physical
qualities of the food would be entirely changed, would certainly lead to a
discovery and frustrate the attempt. There are but few instances in which
such an attempt to poison, has been made. In one of these, a boy being
offended with his mistress, put a quantityof common diluted vitriol into a cup
of tea, which she was about to drink. The taste of the tea immediately led
to the discovery of the attempt.

SYMPTOMS.

The Concentrated Acid. When this poison is swallowed in a concen-
trated form, the symptoms produced, came on immediately or during the act of
swallowing:—it is one of the most powerful corrosives. There is violent
burning pain extending through the fauces and oesophagus to the stomach—the
pain is often so severe, that the body is bent. There is an escape of gaseous
and frothy matter, followed by retching and vomiting, the latter accompanied
by the discharge of shreds of tough mucus and of a liquid of a dark coffee-
ground colour, mixed with blood. The mouth is excoriated, the lining mem-
brane and surface of the tongue white or resembling soaked parchment—in
one instance the appearance of the mouth was as if it had been smeared with
white paint: after a time, the membrane acquires a grey or brownish colour;
the cavity is filled with a thick viscid sputa, rendering speaking and deglutition
very difficult. If the poison has been administeredby a spoon, or the phial
containing it, has been passed to the back of the fauces, the mouth may
escape the chemical action of the acid. A medical witness must bear this
circumstance in mind, when he is called to examine a young infant suspected
to have been poisoned by sulphuric acid. Around the lips and on the neck,
may be found spots of a brown colour from the action of the acid on the skin.
There is extreme difficulty of breathing, owing to the swelling and excoriation
of the fauces and larynx;—and the least motion of the abdominal muscles is
attended with increase of pain. These symptoms have been sometimes mis-
taken for those of disease. (Henke, Zeitschriftder S. A. 1843. ii. 284.) The
stomach is so irritable, that whatever is swallowed, is immediately ejected,
and the vomiting is often violent and incessant. The matters first vomited
generally contain the poison: they are acid, and if they fall on a limestone
pavement there is effervescence, if on coloured articles of dress, the colour is
sometimes altered to a red, or (if logwood) yellow,—the colour is discharged
and the texture of the stuff destroyed:—on a black cloth dress, the spots pro-
duced by the concentrated acid are brown, and remain moist for a considerable
time. An attention to these circumstances may often lead to a suspicion of
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the real cause of the symptoms, when the facts are concealed. In a case of
attempted murder by sulphuric acid in beer, tried at the Lancaster Spring As-
sizes, 1844, the nature of the poison was suspected from the beer having cor-
roded an apron on which a portion had become accidentally spilled. After a
time, there is great exhaustion, accompanied by general weakness:—the pulse
becomes quick and small; the skin cold, and covered with a clammy sweat.
There is generally great thirst, with obstinate constipation of the bowels;—should any evacuation take place, they are commonly either of a dark brown
or leaden colour,—in some instances almost black, arising from the admixture
of altered blood. There are sometimes convulsive motions of the muscles,
especially of those of the face and lips. The countenance is pale, expressive
of great anxiety, and of the most dreadful suffering. The intellectual facul-
ties are quite clear, and death usually takes place verysuddenly, in from eigh-
teen to twenty-four hours after the poison has been taken.

The Diluted Acid.—When the acid is diluted, the symptoms are much of
the same character, but less severe, and not so quickly produced. They vary
according to the degree ofdilution, the poison acting only as an irritant when
much diluted. The vomitedmatters are not so dark-coloured: in one instance
they were nearly colourless. It may be proper here to state, that the diluted
sulphuric acid of the London Pharmacopoeia contains, in sixteen ounces by
measure, one ounce and a half, or one-twelfth part, of concentrated sulphuric
acid.

Within what period of time do the symptoms commence?—Most toxicolo-
gists, including Orfila (Toxicologic, i. 83,1843,) Christison (OnPoisons, 4th ed.
90,) Galtier, (Traite de Toxicologic, i. 121,1845,)state thatthe symptoms com-
mence immediately, or during the very act of swallowing,?', e. a sense of heat
is experienced, with excoriationand burning pain in the throat and stomach.
Considering the powerful chemical action of the poison on the thin mucous
membrane of the mouth and fauces, it is not easy to understand how there
should be any delay in the production of some visible symptoms. In rabbits
I have always observed instantaneous effects on the contact of the acid, such
as foaming and frothing at the mouth, with a milky-white appearance from the
action of the poison on the lining membrane. In all the cases that have hi-
therto been accurately noticed from the commencement, i. e. from the act of
swallowing, there has been an escape of gas, with severe retching, followed
immediately or within a few seconds by vomiting. In an instance that oc-
curred to Mr. Tatham ofWandsworth, in which an infant of four months was
destroyed by a dose of concentrated oil of vitriol, vomiting of the usual tarry-
liquid was supposed not to have occurred until halfan hour or three-quarters
of an hour after the poison had been taken, although an alkaline mixture had
been given in the meantime. The question relating to the period ofoccurrence
of symptoms, became of some importance at the trial of the case (The Queen
v. North, Guildford Summer Ass. 1846;) for upon the answer to it, rested, in
some measure, a charge of murder. Mr. Tatham and myself considered that a
teaspoonful of oil of vitriol, whether given by itself or mixed with its bulk of
water (in which case the mixture would have a temperature of 196°!,) could
not be given by mistake to an infant aged four mouths, without almost imme-
diately producing either vomiting or some symptoms in the infant visible to
the person administering it. We considered it impossible that the poison,
which must have been taken in a concentrated state, as the contents of the sto-
mach subsequently ejected were quite carbonized, could have remained from
a minute to a minute and a half in the mouth and fauces of a young infant,
without producing some effects manifest to the most common observer. Then
it followed that the defence was unsound, and that no mistake had been made
by the mother, as it was alleged, but that the poison had been administered

14*
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subsequently to the innocent medicine,which the mother swore she had given.
An analysis of the medical evidence, as well as an exposure of the sophistry by
which the facts of this most important case were perverted, will be found else-
where. (See post, p. 172,also G. H. Rep., iv. 396, Oct. 1846.) The sup-
posed delay in the occurrence of vomiting in this case rested upon the state-
ment of the mother; but as the medical facts tended to prove that she could
nothave given the poison, and was not present when it was really administered,
it is by no means improbable that a portion had been ejected from the stomach
before she saw the child, as this was in the arms of the accused in another
room. Without going so far as to say that vomiting must in all cases be im-
mediate, it may suffice to state, that in every well-observed instance yet re-
corded, it has been one of the earliest symptoms.

From a case observed by Orfila, it appears that even when moderately
diluted, there is no delay in the appearance of the symptoms produced by this
poison. A man swallowed a certain quantity of sulphuric acid, dilutedwith
its weight (i. e. with twice its bulk) of water, and experienced immediately the
most severe suffering. (Toxicologic, i. 96.) The common opinion of toxi-
cologists, that this poison, from its local chemical action, produces certain
effects immediately, is, I believe, correct in all cases in which it is not much
diluted with water. It causes some immediate symptoms, and in every case
that I have yet met with, speedy vomiting,'—a fact borne out by theresults of
repeated experiments on animals.

The following case strongly supports the view which was taken of this
question by Mr. Tatham and myself, on the trial of North. On June 6th, at
lip. m., Mr. Thompson was called in haste to visit an infantof about a year
old. The mother had thought it necessary to give her child a little castor-oil
for a slight cold. The castor-oil was kept in a closet near some concentrated
sulphuric acid, both liquids being contained in the clear bottles commonly
used for the oil. A teaspoonful of this oil was first given in a little milk with
sugar; but part of the mixture being lost in the administration, it was resolved
to give a little more. Half a teaspoonful of sulphuric acid was then given by
mistake for castor-oil. This quantity was poured into a teaspoon containing
a little sugar and milk, with some remains of the first dose adhering to the
spoon, and in this way administered to the infant. The mistake was imme-
diately discovered by the cries and restlessness of the child; and by the action
of the acid on a coloured dress. The surgeon, who lived two miles distant,
saw the child in twenty-five minutes. It was then crying incessantly, with a
rough croupy voice. It was restless, agonized with pain, and had occasional
vomiting of a tough glairy mucus. Magnesia and milk, with castor oil, were
administered freely. The pulse was small and thready. Leeches and a blis-
ter were applied to the throat, and mucilaginous demulcents were occasionally
given. At 2 a. m. (i. e. three hours after the occurrence,) the child seemed to
sleep, but there was increased difficulty in the respiration, mucous rale, and
rapid pulse. The bowels were freely opened. At 9 a. m. heavy respiration,
pulse thready. About 4 p. m. patches of disorganized membrane were coughed
up: the child died about 11 o'clock p. m., exactly twenty-four hours after the
sulphuric acid had been administered. No post-mortem examination was
allowed. (Med. Gaz. xxix. 147.) It will thus be seen that half a tea-spoonful
of sulphuric acid was here given to a child a year old, and that certain symp-
toms immediately followed, which led to the discovery of the mistake. In the
defence of North, it was admitted that a whole tea-spoonful was given to an
infant only four months old, and yet it was assumed that no symptoms fol-
lowed untilafter the lapse offrom one to two minutes!

The local action of sulphuric acid on the fauces and oesophagus is very
energetic: the lining membrane is stripped off in shreds, or peels off in large
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masses. In a case mentioned by Sobernheim, the lining membrane of the
mouth, tongue and fauces, came off in one mass. In another related by Dr.
Wilson, the patient, during a violent fit ofcoughing, brought up a large piece of
sloughy membrane, which was found to consist of the inner coat of the oesopha-
gus much thickened and very firm in texture. Its length was eight or nine
inches,and its width, thatof the oesophagus; itwas of a cylindrical form, and per-
vious throughout its whole extent. (Med. Gaz. xiv. 489.) This has been
observed to occur in several other cases. (See p. 170, post.) If the patient
survive some days, the motions, which are of a leaden colour, will be found
to contain portions of disorganized membrane, from the action of the acid on
the stomach and bowels.

The acid produces asphyxia.—This poison may destroy life without reach-
ing the stomach,—a fact sometimes observed in the cases of young children.
The larynx is then acted on:—the rima glottidis becomes closed by the swell-
ing of the surrounding parts, and the child dies suffocated. In such cases,
death takes place very rapidly. I have found that rabbits, to which this poi-
son was given, died from this cause in the course of a few minutes. Mr.
Quain met with the case of a child which became asphyxiated under these
circumstances, whilehe was performing the operation of tracheotomy. The
child was recovered by inflating the lungs, but died three days afterwards of
bronchitis. On inspection, it was found that the acid had not even reached
the oesophagus. (Lancet, Oct. 29, 1836.) Owing to this local action on the
larynx, sulphuric acid may easily cause death by suffocation. A similar case
is related by Dr. A. T. Thompson, Lancet, June 10, 1837.

On the other hand, Ryland and Porter have remarked that in suicide by the
sulphuric and other mineral acids, the larynx generally escapes injury. In
their view, the epiglottis, during the act of swallowing, completely covers the
upper part of the glottis, and thus the acid passes down the oesophagus without
affecting the larynx. When the acid has been swallowedby mistake, or when
forcibly administered, the larynx is liable to be affected; for so soon as the
mistake is discovered, which is almost immediately, all the muscles of the
fauces and throat become spasmodically affected, and the fluid is ejected,
partly by the mouth and partly by the nares; while, perhaps, a few drops pass
at the same time into the glottis, causing inflammation, and rendering tracheo-
tomy necessary. When the poison has been taken voluntarily, the mucous
membrane of the mouth, pharynx, oesophagus, and stomach, will present the
usual effects of the acid—i. e. marks of inflammation and corrosion. When
the poison is taken by mistake, the parts chiefly injured are the mouth, pha-
rynx, epiglottis, and sometimes the lips of the glottis; and when forcibly ad-
ministered to children, there will be symptoms of inflammation of the larynx,
accompanied by difficulty of swallowing. Death may take place, as was just
now remarked, from this affection of the larynx alone; the acid may riot even
have reached the oesophagus. (See Ed. M. and S. Journ., xlix.583; also Med.
Chir. Rev. xxviii. 399.) Owing to thislocal action, cyanosis hasbeen occasion-
ally observedamong the symptoms. (Galtier, Toxicologic, i. 192.) Thus, then,
as a medico-legal fact of some importance, it is certain that this poison may
destroy life without reaching the stomach. We cannot, however, say that the
discovery of the effects of the poison in the stomach would indicate suicide;
because in cases of murder, the stomach has be.en found disorganized by it,
evidently showing that it must have penetrated thus far.

There are at least two instances onrecord inwhich this poison has destroyed
life in consequence of its having been injected into the rectum by mistake for
a clyster. In one case the patient suffered the most acute pain, and died in
the course of a few hours. (Med. Gaz. xvii. 623; Annales d'Hyg., 1846, i.
366.)
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Can a person who has swallowed sulphuric acid, exert thepowers ofvolition
and locomotion ?—The severe pain produced by a large dose of this poison, is
in many cases sufficient to deprive him of the power of motion. Herolls on
the ground in agony. Nevertheless, numerous well-observed facts establish
that an individual may sometimes retain astonishing self-command. In the
case of Mr. Schwabe, who diedin twenty-four hours from a dose of six drachms
of sulphuric acid, it was proved that the deceased, after having swallowed the
acid, beckoned to a cabman, got into a cab, and told him to drive to his house
as fast as he could. The deceased had at the time a handkerchief to his mouth,
and the only circumstance noticed by the driver was, thathe looked very pale.
(Med. Gaz. xxxvi. 826.) A case is quoted by Dr. Galtier, in which a man,
aet. 52, after having taken some soup, swallowed three ounces of commercial
sulphuric acid. He threw himself upon his bed, and it was not untilbetween
three and four hours afterwards that the severe pain which he suffered com-
pelled him to seek for assistance. He got up, dressed himself, and was con-
veyed to the hospital, where he died five hours after swallowing the poison.
(Toxicologic, i. 189.) In a more recent instance, a child, aet. 9, swallowed an
ounce of oil of vitriol, and although instantly seized with excruciating pains in
the throat and stomach, he was able to run home and inform his parents.
(Med. Gaz. xxxix. 116.) This retention of power cannot always be referred
to the fact of the stomach containing food or liquid sufficient to dilute the
poison: because, in Mr. Schwabe's case, the acid was not taken until some
time after a meal. The fact is important in a medico-legal view, as the fol-
lowing case will show. In December 1843, a soldier was found lying on the
pavement, and suffering from theeffects of sulphuric acid. When questioned,
he declared that he had been poisoned at a wine-merchant's shop. The man
soon died, and the inspection showed that his death had been caused by sul-
phuric acid, taken probably in a diluted state. None of the acid was disco-
vered in the matter last vomited, or in the stomach of the deceased: thatwhich
was first vomited had not been collected ! Nevertheless, the cause of death
was very clear. The wine-merchant's shop where the deceased said he had
been poisoned, was at some distance (not specified) from the spot where his
body was found; and on the question being put to MM. Ollivierand Chevallier,
they gave it, as their opinion, that the deceased could not have exerted a power
of locomotion for so great a distance, and affirmed that, in their judgment,based
upon cases fatal within a similar period of time, the deceased couldhave walked
only a very short distanceafter swallowing the poison. They therefore inferred
that it was a case of suicide, and not of homicide. (Ann. d'Hyg. 1845, i. 179.)
Considering the facts above detailed, and that the sulphuric acid was in this
instance diluted, the medical opinion here given appears to have been some-
what stronger than prudence would warrant. (See page 168, post.) An in-
dividual who has taken sulphuric acid may undoubtedly retain a power of
locomotion; but the degree to which it may be exerted, must depend on the
special circumstances of the case.

Can the symptomsproduced by this poison cease and re-appear?—In general,
it is observed that the symptoms continue to increase in severity until death,
when the case is rapid:—but there may be remissions, and, just before death,
the pain and suffering have been observed to become considerably abated.
With this restriction, then, it appears to me the question shouldbe answered in
the negative. The following case, mentioned by Dr. Johnson, at a meeting
of the Westminister Medical Society, in October 1836, is in this respect
curious. A person swallowed two ounces of concentrated sulphuric acid.
After suffering from severe symptoms, ffie patient rallied and apparently re-
covered. A few days afterwards, during a severe fit of coughing, he brought
up a quantity of the acid in its pure state:—the acid having been a fortnight in
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the stomach ! It produced, in its passage upwards, fatal inflammation of the
larynx. On inspection, it was ascertained that the acid had been surrounded
by a cyst, formed by secretions from the stomach, which burst during the fit
of coughing. This is a most extraordinary case, and, so far as I know, un-
exampled in the history of poisoning. In explanation it has been suggested,
that when concentrated sulphuric acid is dropped guttatim into albumen, a cyst
of coagulum forms around the globules of acid, and preserves the remainder
from its action. This effect, however, is only temporary, and it will not satis-
factorily account for a large quantity of thepoison being swallowed and retained
in the stomach for a fortnight.

Among the secondary symptoms of poisoning by this acid, when the indi-
vidual survives some days or weeks, should be mentioned profuse salivation.
This was observed in Mr. Tatham's case. (G. H. Rep. iv. 396, Oct. 1846.)
Salivation commonly occurs about the second or third day—sometimes later.
Desgranges observed a miliary eruption on the skin among the secondary con-
sequences of poisoning by sulphuric and nitric acids. (Belloc, Cours de Med.
Leg. 120; Galtier, Traite de Toxicologic, i. 176.)

POST-MORTEM APPEARANCES

It has been already remarked, that these are not always to be found in the
stomach; they may be confined to theregion of the fauces and larynx. In an
inpection of the body, the whole course of the alimentary canal, from the mouth
downwards, ought to be examined; since in all recent or acute cases, it is in
the oesophagus and fauces that we obtain strong evidence of theaction of a cor-
rosive poison. The discovery of the usual marks of corrosion in these parts,
is always highly corroborative of the signs ofpoisoning found in the stomach.
During the inspection, the examiner must not omit to notice any spots on the
skin produced by the action of the acid; —these are commonly of a dark
brown colour, and are situated about the mouth, lips, and neck. The appear-
ances met with in the body will vary according to whether death has taken
place rapidly or slowly. Supposing the case to have proved fatal veryrapidly,
the membrane lining the mouth will be found white, softened, and corroded;
but this appearance may be absent. It was just now observed, that when the
poison has been administered by a spoon, the mouth may escape the chemical
action of the acid. In the case of the Queen v. Thomas (Monmouth Lent As-
sizes, 1847,) it was proved that the fauces, oesophagus, and stomach of the
deceased, an infant ten days old, were much corroded by sulphuric acid, which
had been given to it in a somewhat diluted state; but there was no appearance
of injury to the mouth. This was probably owing to a spoon having been
used, and the poison having been poured down the throat slowly, as the mu-
cous membrane was extensively corroded at the back part; and it was clear,
therefore, that some corrosive substance had passed into the fauces. The mu-
cous membrane of thefauces and oesophagus will commonly be found corroded,
having sometimes a brownish or ash-grey colour. The corroded membrane of
the oesophagus is occasionally disposed in longitudinal plica?, portions of it
being partly detached. The stomach, if not perforated, is collapsed and con-
tracted. On laying it open, the contents are commonly found ofa darkbrown
or black colour, and of a tarry consistency, being formed in great part of
mucus and altered blood. The contents may or may not be acid, according
to the time the patient has survived,and the treatment which has been adopted.
Onremoving them, the stomach may be seen traversed by black striae, or the
whole of the mucous membrane may be corrugated, and of a darkbrown or
black colour. This blackness is not removed by washing. On stretching the
stomach, traces of inflammation may be found between the ruga?, indicated
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by a deep crimson-red colour. On removing the blackened membrane, the
red colour indicative of inflammation, may be also seen in the parts beneath.
Both the dark colour and marks of inflammation are sometimes partial, being
confined to insulated portions of the mucous membrane. When the stomach
is perforated, the coats are softened, and the edge of the aperture is commonly
black and irregular. In removing the stomach, the aperture is apt to be made
larger by the mere weight of the organ. The contents do not always escape;
but when this happens the surrounding viscera are attacked by the poison.
In a case which occurred at Guy's Hospital, the spleen, the liver, and the
coats of the aorta, were found blackened and corroded by the acid, which had
escaped through the perforation. Dr. Craigie of Edinburgh thinks that even
when there is no perforation of the stomach, the acid may find its way by
transudation through the coats of the organ, in a very short time after it has
been swallowed. In a case in which two ounces of the strong acid had been
swallowed, and the person died in three hours and a half, he found that the
peritoneum and the fluid contained in it, reddened litmus paper strongly.
There was also a slightly acid reaction even in the serous membranes of the
thorax. It does not appear, however, that the nature of this acid was deter-
mined by the application of any test. The small intestines, in acute cases,
are found more or less inflamed; and their contents are of the same nature as
those met with in the stomach.

It is important for the medical witness to bear .in mind, that the condition
of the fauces and oesophagus above described, is not constantly met with.
Strange as it may appear, cases are recorded in which, notwithstanding the
introduction of the poison into the stomach, the oesophagus has escaped its
chemical action. Reliance might be wrongly placed upon this absence of
corrosion as positive evidence that sulphuric acid could not have been swal-
lowed ; and, therefore, in this respect, a case reported by M. Blondlot of
Nancy is of especial interest. This gentleman was required to examine the
clothes and viscera of an infant named Boallet, aged two months, that had died
from the effectsof sulphuric acid. The tongue, pharynx, and oesophagus pre-
sented no mark ofcorrosion, or any pathological appearance indicating that a
corrosive substance had been in contact with them. There was no eschar or
alteration of colour in any part. The appearances in the stomach were not
very striking. A careful chemical analysis showed that sulphuric acid existed
abundantly on the clothing, but not a trace of the poison could be detected in
the viscera. The case was remitted to M M. Devergie, Barse, and Lesueur for
examination: they confirmed the conclusions of M. Blondlot, and pronounced
an opinion that, notwithstanding the absence ofmarks of corrosion in thevis-
cera, and of the acid from their contents, the deceased had died from sulphuric
acid administered to it. They were inclined to attribute the absence of the
poison to vomiting and elimination by the urine. (Journal de Chimie Medi-
cale, 1846, ii. 17. See also ante, p. 31.)

This case occurred in April 1845; and it may be well to contrast it with that
of Thomas, triedat the MonmouthLent Assizes, 1847. The decensed infant
in this instance was ten days old. The mother was charged with having ad-
ministered sulphuric acid to it, and caused its death. The oesophagus, stomach,
and intestines were more or less corroded, but the mouth had escaped the action
of the acid. No sulphuric acid was found in the viscera or their contents, but it
was abundantly detected on the clothes of the child. The two cases are there-
fore very similar, and only differ in the fact, that there was much more decided
evidence of corrosion by sulphuric acid, in the English than in theFrench case !
The counsel who defended the case of Thomas, contended that "no 'traces of
unfairness' were to be discovered in the mouth; and how could a poison so
strong and disagreeable to the taste, be got down the throat of an infant so
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young without leaving some ill effect behind in the mouth of the child." The
judge who tried the case is reported to have told the jury, that the evidence of
medical witnesses was «• generally a matter of conjecture or guess," and that the
"traces of unfairness" (chemical corrosion) in the oesophagus and stomach
"might have been produced by other substances(!) and not by the poison
itself! Hence the reader will not be surprised to learn, that in the case in which
the evidence ofdeath from sulphuric acid was strongest, the accused party was
triumphantly acquitted; while, in that in which it was less cogent (i. e. in the
French case,) but better sifted and appreciated, the prisoner was convicted and
condemned to hard labour for life. These conflicting results cannot be right.
Either Thomas was acquitted upon an entirely mistaken view of medical facts,
or the prisoner Boullet was most improperly convicted!

When the poison has been taken in a diluted state, the marks of inflammation
on the mucous membrane are more decided, and the charring is not so con-
siderable. Nevertheless, the acid, unless too much diluted, acts upon and
darkens the blood in the vessels, as well as that contained in the stomach, al-
though it may exert no carbonizing action on the mucous membrane, or on the
contents.

Chronic Poisoning.—The appearances just described will not, of course, be
met with in protracted cases. If the individual survive sufficiently long, all
signs of inflammation and corrosion will disappear. Thus, in the interesting
case reported by Mr. Tatham, in which the child survived twenty-five days, the
mucous membrane of the mouth and fauces was sound but pale: that of the
oesophagus, stomach, and duodenum was smooth, and equally free from any
marks of corrosion or inflammation. (G. H. Rep., Oct. 1846, 396.) In other
instances the mucous membrane has been found entirely destroyed, or more or
less ulcerated. This destruction of the inner coat of the stomach leads to death,
by impairing the function of digestion. In several cases, the aperture of the'py-
lorus has been found much contracted. Sometimesthere will be stricture of the
oesophagus. The common secondary causes ofdeath in these chronic cases, are
fever, irritation, or exhaustion of the system.

Absorption.—It has been a disputed question, whether sulphuric acid is or
is not absorbed and carried into the circulation in cases ofacute poisoning. M.
Bouchardat considers that it is absorbed, and that it causes death by leading to
a coagulation of the blood in the heart, aorta, and large blood-vessels. He has
found these coagula in two cases in considerable quantity; and in one of them,
the lining membrane of the aorta was reddened. (Annales d'Hygiene, 1837, i.
362.) I have observed this last-mentioned appearance in one case, as well as
the occurrence of coagula in two instances; but there does not seem to be any
reason for believing that they result from the action of a portion of sulphuric
acid absorbed. In analysing these coagula taken from persons who had been
killed by sulphuric acid, I have never found a trace of that acid present in them.
According to Orfila, the absorption of these mineral acids may take place owing
to their compounds with albumen being soluble. There is no doubt that all
these albuminous compounds are soluble in a large quantity of water, but they
are insoluble when much acid is present. In a case reported by Dr. Letheby
to the Pathological Society, a chemical analysis of the urine proved that theacid
was rapidly eliminated by this secretion. The quantity thus passed within four
days was considerable. (Med. Gaz. xxxix. 116; ante, p. 31.)

QUANTITY REQUIRED TO DESTROY LIFE.

The dangerous effects of this poison appear to arise more from its degree of
concentration, than from the absolute quantity taken. The quantity actually
required to prove fatal, must depend on many circumstances. If the stomach
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be full when it is swallowed, the action of the acid may be spent on the food
and not on the stomach; and a larger quantity might thus be taken, than would
suffice to destroy life if the organ were empty. In one case, one drachm of sul-
phuric acid destroyed life in seven days:—in another (Humphrey's case, Med.
Gaz. viii. 77,) about one drachm and a halfdestroyed life in two days. In Mr.
Schwabe's case, six drachms destroyed life in twenty-four hours. (Med. Gaz.
xxxvi. 826.) In one instance, a patient survived fifty-five hours after taking
three fluid ounces of the concentrated acid (Dr. Sinclair, Med. Gaz. viii. 624:)
in another related by Sobernheim, a man swallowed an ounce and a halfof the
concentrated acid,and yetslowlyrecoveredfromits effects. (Handbuch derPrakt.
Tox. 384.) In a case quoted by Dr. Craigie, a young woman aged eighteen,
recovered after having taken two ounces of concentrated sulphuric acid. She
was completely restored in about eighteen days. (Ed. Med. and Surg. Jour.,
April 1840.) Another instance of recovery after two ounces of the concen-
trated acid had been taken, is reported byMr. Orr. (Med. Gaz. iii. 255.) A re-
markable instance of recovery from a large dose was observed in a case which
occurred in the practice of M. Biett. The patient, a man aged 31, swallowed
by mistake three ounces (by weight?) of commercial sulphuric acid. Severe
burning pain and vomiting immediately followed; the man fell and rolled on the
ground in agony, but nevertheless was able to walk some distance to the hos-
pital without assistance, although he rested occasionally. Milk and magnesia
were freely given to him, and in a week he perfectly recovered. The most
striking symptom was excessive salivation, which set in on the second day, and
continuedfor three days. (Galtier, Toxicologie, i. 186.) It is probable that, in
these instances of recovery from large doses, the greater part of the poison is
expelled in the matter first vomited. In Dr. Letheby's case, the patient, a child
only nine years old, recovered in a short time, after having swallowed one ounce
ofconcentrated sulphuric acid. In this case nothing was done for five minutes:
for the first few days the patient was copiously salivated. (Med. Gaz. xxxix.
116.) The smallest quantity which I have been able to meet with as having

proved fatal, was in a case already quoted. Haifa tea-spoonful ofconcentrated
sulphuric acid was given to a child, about a year old, by mistake for castor-oil.
The usual symptoms came on, with great disturbance of the respiratory func-
tions; and the child died in twenty-four hours. The quantity here taken could
not have exceeded forty drops. (Med. Gaz. xxix. 147; see also ante, p. 162.)
It is however, doubtful whether this small quantity would have proved fatal to
an adult. The smallest fatal dose which Dr. Christison states he has found re-
corded, was one drachm; it was taken by mistake, by a stout young man, and
killed him in seven days. (Op. cit. 162.)

PERIOD AT WHICH DEATH TAKES PLACE.

It has been already stated, that the average period at which death takes place
in cases of acute poisoning by sulphuric acid, is from eighteen to twenty-four
hours. When the stomach is perforated by it, it proves more speedily fatal.
In one instance, reported by Dr. Sinclair, a child about four years old died in
four hours—the stomach was perforated. When the poison acts upon the
larynx, death may be a still more speedy consequence from suffocation; and
owing to this, it appears to be more rapidly fatal to children thanadults. Dr.
Craigie mentions a case in which three ounces of concentrated sulphuric acid
destroyed life in three hours and a-half; but the shortest case on record is,
perhaps, that mentioned by Remer in Hufeland's Journal. In this instance
death took place in two hours. A case is reported by Mr. Watson, in which
a woman swallowed two ounces of the sfrong acid. She died inhalfanhour,
but it appears that a quarter of an hour before death she had made a deep
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wound in her throat, which gave rise to great haemorrhage. The stomach was
found very extensively perforated:—but it is highly probable that the wound
accelerated death in this case. »On the other hand, there are numerous instances reported, in which the
poison proved fatal from secondary causes, at periods varying from one week
to several months. In Mr. Tatham's case, the child recovered under very
judicious treatment from the first effects, but died of starvation after twenty-
five days, from the impossibility of retaining any kind of food on its stomach.
(G. H. Rep., Oct. 1846, 396.) A very remarkable instance of this kind
occurred to Dr. Wilson ofthe Middlesex Hospital, and is referred to by Mayo
in his Outlines of Pathology. A young woman swallowed about a table-
spoonful of sulphuric acid on the 4th of January, and died from its effects on
the oesophagus, on the 14th of November following. She gradually wasted
away, and died from innutrition. This was forty-five weeks, or eleven months,
after she had swallowed the poison. There is no doubt that the acid may
prove fatal at all intermediate periods, and at intervals much longer than this;
but the longer this event is protracted, the more difficult will it become to
ascribe death to its effects.

TREATMENT.

Calcined magnesia or the carbonate of magnesia, finely levigated and mixed
with milk or water, may be exhibited as speedily as possible. In the absence
of these remedies, finely powdered chalk or whiting maybe given. Although
it is the general practice to recommend magnesia and chalk, it appears to me,
from a case whichI lately had the opportunity of examining, that a solution
of carbonate of soda or potash, properly diluted, would act more effectually
and more speedily in neutralizing the poison. The insoluble particles of
magnesia adhere closely to the mucous membrane, and do not readily come
into contact with the acid. In examining the dark tarry matter vomited by a
child half an hour after the concentrated acid had been taken, I found it still
intensely acid, although during the whole period, a magnesia mixture had been
freely given in divided doses. This objection would not apply to the use of
bicarbonate of magnesia or lime; and the evolution of carbonic acid wouldbe
a minor evil compared with the action of sulphuric acid in anunneutralized or
imperfectly neutralized condition. Sobernheim and Simon relate several in-
stances in which persons who had taken this poison, were apparently saved
by the free use of these alkaline diluents. In the absence of these substances,
oil may be freely administered. Carbonate of magnesia has been sometimes
beneficially given mixed with oil. There is often very great difficulty in
making the patient swallow:—the throat being swollen, and blocked up with
shreds of tough coagulated mucus and sputa. Hence it has been recommended
to employ the stomach-pump for the purpose of injecting the liquids into the
stomach. The use of this instrument ought, however, if possible, to be
avoided; since it is only likely to lacerate and perforate the structures which
are softened and corroded by the acid. When there are symptoms ofsuffoca-
tion from an affection of the larynx, tracheotomy must be immediately resorted,
to. On the whole, the antidotal treatment of cases of poisoning by sulphuric
acid has not been very successful, the patient not having been seen sufficiently
early by a medical man to give much hope of success. It should be remem-
bered, that the poison begins to act instantly on contact; and if the stomach be
at the time empty, there is but little prospect of saving the patient. We often
find these cases proving fatal even when every trace of the poison has been
removed from the stomach, owing t& the extensive changes produced, and the
sympathy withremote organs.

15
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That this antidotal treatment may, however, occasionally be the means of
saving life, the following case, related by Barzellotti, will show. A man aged
40, swallowed by mistake a quantity of the oil of vitriol, and was brought to
the hospital of Santa Maria Nuova. He was suffering from intense burning
pain in the throat and abdomen, as well as from other severe symptoms; cal-
cined magnesia in water was given to him at short intervals, until it was sup-
posed enough had been taken to neutralize the acid. A quantity of tepid
water was then administered to promote vomiting; and, on examining the
vomited matters, it was found that the sulphuric acid was neutralized by mag-
nesia. The patient was then bled; leeches and fomentations were applied to
the epigastrium, and demulcents exhibited. The man slowly recovered,
suffering from difficulty of swallowing and severe cough. .In one fit of
coughing he expelled a mass of false membrane, of the form and size of the
oesophagus. The abdomen and throat were tender at the time of his discharge.
(Questioni di Medicina Legale, ii. 307.) It is to be observed, that cases of
accidental poisoning like this, much more frequently do well than those of
suicide—the quantity of poison swallowedbeing in general small.

A case lately reported by Dr. Borgstedt of Minden, shows the best mode
of after-treatment. A boy, aged three years, swallowed from one to two
drachms of oil of vitriol. Some train-oilwas given to him. When medical
assistance was procured, the patient was lying speechless and motionless on
his back, face pale, eyes deeply sunk and closed, breathing difficult, and ac-
companied by a Tattle. The skin around the mouth, as well as the lining
membrane, had been destroyed by the acid. Carbonate of potash was given
at intervals, and this was followed by the vomiting of a dark-brown slimy
matter. When vomitinghad ceased, oily emulsion,with carbonate ofmagnesia,
was exhibited every half-hour. Strong febrile symptoms set in, with severe
pain in the region of the stomach. Leeches were applied, and repeated for
three days. The escharsfrom the destroyed skin and membrane were smeared
with olive oil and yolk of egg, with great relief to the patient. The only
nourishment allowed was milk. The fever and abdominal tenderness disap-
peared about the fourteenth day. On the first day the motions had a natural
colour. From the second to the seventh day they were very hard, and ap-
peared like slaked lime; from the seventh to the thirteenth day they assumed
an ash-grey colour; and on the fourteenth day they had their usual characters.
(Casper's Wochenschrift, May 9, 1846.)

The following case of successful treatment, which was reported by Mr.
Gardner to the Lancet, Aug. 25, 1838,deserves to be here mentioned. Ayoung
man swallowed half an ounce ofstrong sulphuric acid. The usual symptoms
appeared; milk and carbonate of magnesia were freely given. This person
recovered in twelve days. One of the secondary symptoms was profuse sali-
vation.

It is worthy of remark, that several cases of recovery have taken place,
where no chemical antidotes were administered. The treatment consisted
simply in the exhibition of large quantities of gruel and milk; and there is no
doubt, that any thick viscid liquid of this description, as, for example, linseed
oil, or flour and water, must be beneficial, by combining with the acid and
arresting its corrosive effects. In short, such a liquid would act much in the
same way as the presence of a large quantity of food is known to act, when
the acid is swallowed soon after a meal. In all cases, it would be advisable
to combine the use of chemical antidotes, with the copious administration of
mucilaginous drinks.
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CHEMICAL ANALYSIS.

This acid may be met with either concentrated or diluted; and a medical
jurist may have to examine it under three conditions:—1. In its simple state.
2. When mixed with organic matters, as with liquid articles of food or in the
contents of the stomach. 3. On solid organic substances, as where the acid
has been thrown or spilled on articles of dress or clothing.

In the simple state.—If concentrated, it possesses these properties:—1. A
piece of wood or other organic matter plunged into it, is immediately carbo-
nized or charred. 2. When boiled with wood, copper-cuttings, or mercury,
it evolves fumes of sulphurous acid; this is immediately knownby the odour,
as wellas by the acid vapour first rendering blue, and then bleaching starch-
paper dipped in a solutionof iodic acid. 3. When mixed with an equal bulk
of water, great heat is evolved (nearly 200° F. in a cold vessel.)

Carbonization of Organic Matter by Sulphuric Acid.—Concentrated sul-
phuric acid, it is well known, possesses the property of abstracting the ele-
ments of water from most organic substances, and thus setting free carbon,
whereby it becomes darkened. This property is more remarkably manifested
with respect to sugarthan anyother substance. Mr. Phillips states that l-100th
of a grain of sugar is sufficient to discolour a fluid-ounce of sulphuric acid,
even without the aid of heat; and if the sugar be in moderately large quantity;
the mixture, on a little water beingadded to dissolve it, is perfectly blackened.
This property of carbonizing organic matter is lost, when the acid is diluted
even in a moderate degree; and when it is not manifested with respect to
sugar, it is, for the reason above stated, not likely to take place when the acid
is mixed with any other organic substance. Thus, sugar and a piece of deal-
stick (woody fibre) are both blackened by the concentrated acid, but the sugar
only is blackened when the strength of the acid is lowered by the addition of
water. As this power of sulphuric acid to carbonize sugar became a very
material question on a recent trial for poisoning by oil of vitriol, I subjoin the
account of some experiments on the subject.

1. On putting a lump of sugar into a drachm of concentrated sulphuric acid
in a white cup, it speedily acquired a yellowish colour wherever it was wetted
by the acid. On adding one drachm of water, and mixing,—the whole of the
liquid became black, frothy, evolved vapour, and, a thermometer plunged into
it, indicated a temperature of 180°. A common piece ofdeal-stick wasnot car-
bonized in this mixture, but it had merely a greenish-yellow colour when
washed from the loosely adhering carbon of the sugar. If the same proportions
ofacid and water be mixed together before the addition of the sugar, a piece of
deal-stick is scarcely affected; and when sugar is added, it is only after two or
three minutes that the mixture acquires at first a yellowish, and then a reddish-
brown colour, but no carbon is set free. The mixture had a temperature of
196°.

2. In this case two drachms of water were added to the acid in which the
lump of sugar had been placed. The sugar became first yellow, then black,
and, on gently shaking the vessel, the whole of the mixture became black, and
acquired a temperature, in one experiment, of 164°,and in another of 160.° A
piece of stick plunged into this mixture was neither corroded nor carbonized.
The same proportions of acid and water were previously mixed, and sugar then
added. There wasscarcely any perceptible change ofcolourfor several minutes,
but the sugar dissolved in the mixture, (diluted sulphuric acid) which had a
temperature of 160°. In the course ofan hourit had acquired areddish-brown
colour.

3. One drachm of sulphuric acid was placed in a white cup, and two drachms
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of water were added. A small lump of sugar was then dropped into the mix-
ture. In a few seconds, the sugar became blackened; and on shaking the mix-
ture, the whole formed a deep black liquid, at a temperature of 160°.

4. Two drachms of water were placed in a cup, and one drachm of sulphuric
acid added. The acid fell through the water, and, on putting into the liquid a
small lump of sugar, this was darkened in a few seconds, and gave, when
shaken, a greenish-black colour to the whole of the liquid, which had a tempera-
ture of 160°. The result of this experiment will of course depend upon the de-
gree with which the acid mixes with the water in falling through it.

Thus, then, it will be seen, that even by putting acid and water, or water and
acid, before the sugar, the carbonizing action of the acid is well marked. It is
only when the acid and water are thoroughly intermixed before the addition of
the sugar, that the liquid does not become blackened.

5. When three drachms of water were added to one drachm of sulphuric
acid, in which a lump of sugar was immersed, the liquid immediately darkened
around the sugar, and the whole speedily acquired a blackish-green colour.
The temperature was 156°.

6. When four drachms of water were added to one drachm of oil of vitriol,
in which a lump ofsugar was immersed, black streaks speedily began to appear
around the sugar. Qn slight agitation, the whole mixture acquired a greenish-
black colour, and the temperature was 142°. In the two last cases, a stick
plunged into the mixtures was neither corroded nor carbonized in any degree.

Thus, then, with two, three, and even four parts, by measure, of water, there
are well-marked effects, both in change of temperature and colour.

The case in which this question respecting the action of sulphuric acid on
sugar arose, was that of Mary North (Guilford Summer Ass. 1846,) tried for
the murder of an infantby givingto it oil of vitriol. The deceased had diedfrom
the effects of the poison; therefore the only part of the case which created diffi-
culty, was the proof ofadministration. The mother of the deceased, wishing to
give the child some aniseed-spirit and water, placed a lump of sugar in a white
cup, and added a tea-spoonful of thespirit; she then went toanother apartment,
and poured from a kettle about a tea-spoonful, but certainly not more than two
tea-spoonfuls, of water. She observed no particular appearance in the mixture;
she tasted it, and there was no hot or acid taste; she then gave about two tea-
spoonfuls of it to the infant, while a little girl who was present drank up the
dregs, and suffered no ill effects. The prisoner was present, and in about half
a minute took the child. After the child had taken the liquid, there were no
symptoms or effects to attract attention, and the child appeared relieved of the
wind from which it had suffered. The mother left theroom, and the prisoner
took the infant into an adjoining pantry, in which it was sworn there was a
bottle of vitriol, put there by the prisoner. In about a minute and a half or
two minutes, the mother, owing to a noise, returned to theroom, and found the
infant evidently writhing in great pain, its mouth covered with a whitish froth.
The prisoner, according to one witness, while bringing it from the pantry into
the kitchen, was in the act of wiping the child's mouth. Medical assistance was
immediately sent for; but in spite of the best treatment, the child died. These
facts were sworn to in evidence; and the mother, the prisoner, and the girl
(who drank the remainder of the liquid in the cup,) told Mr. Tatham, a medical
witness, on the evening of the occurrence, that aniseed only had been given to
the child; and all agreed that the aniseed and sugar were mixed together in a
cup, and the water afterwards added. As neither the prisoner nor the mother
could possibly know the difference in the chemical results, according to the
order in which these substances are mixed, and the prisoner could not, only an
hour after the occurrence, h.ave had any suggested motive for stating that the
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water and aniseed were mixed first, we are bound to take this as a true state-
ment of the facts.

The defence was, that the mother had made a mistake, and given a tea-spoon-
ful of oil ofvitriol in place of aniseed. Mr. Tatham, the medical witness, when
questioned respecting the effects produced by mixing vitriol and water, very
properly, in obedience to his oath of swearing to the whole truth, called the at-
tention of the learned judge to the fact, that had the mother used oil of vitriol in
place of aniseed, in the order in which the articles were sworn to have been
put together, the liquid would have acquired a veryhigh temperature, and have
become blackened, so that she could not have administered it to her infant with-
out being made fully aware of the mistake. [This statement is perfectly borne
out by theresults of the experiments already mentioned.] The counsel for the
prisoner, however, requested the witness to perform an experiment in Court, by
mixing together the acid and water, putting doublethe quantityofwater, and to
add the sugar last. The result of course was, that the mixture became only
slightly darker, but was not blackened, for the acid was already diluted. This
experiment of the learned counsel's completely deceived the jury,for it was con-
cealed from the Court, that the order of mixing suggested, was exactly the re-
verse of that sworn to in evidence by unscientific witnesses. Hence it was
argued that the mother had made a mistake, and that, in order to conceal this,
she had charged the prisoner with the crime ofmurder!

The perversion of chemical evidencein this case was not a littleremarkable;
the irrelevant results doubtless had its influence with the jury, and they were
led away with the false impression, that whetheroil ofvitriol, or a colourless
aniseed mixture, had been used in this instance, there would have been no dif-
ference in the appearance of the liquid on mixture ! The fact that the contents
of the stomach were completely charred to a tarry liquid renders it unneces-
sary to discuss the question, whether the acid swallowed by the child would,
or would not, carbonize sugar; since, according to my experiments, which are
only confirmatory of those of other chemists, sulphuric acid, which is so diluted
as not to carbonize sugar, will certainly not char blood, mucus, or mucous
membrane.

The attorney for the prisoner, relying upon his knowledge of chemistry,
subsequently published a statement in which he argued that the innocence or
guilt—indeed the hanging of the accused—depended on the simple fact, whe-
ther sugar would, or would not, be carbonized under the circumstances! If
this view be correct, and if there be any faith' in chemical facts, he has unin-
tentionally, but most conclusively, proved that the accused was guilty, and that
she was acquitted upon a mistake: for when the ingredients are put together
in the order and proportions sworn to, the mixture becomes invariably black-
ened, whether the acid, sugar, or water, be added first; always provided the
acid and the water be not in the first instance well shaken and mixed. If,
however, an individual be permitted to assume that the three substances were
mixed in an order different to thatrepeatedly sworn to, and to draw an infer-
ence from this assumption, itwould be as well to assume at once that no sugar
was used. It appearsto me, that we are bound to take the experiment accord-
ing to the evidence, when, from a want of chemical knowledge, there cannot
be the slightest suspicion of a motive for fabrication,—or to reject it altogether.
We have no right to twist facts of this kind to suit our own particular views.
The result of this investigation appears to me to show that a Court of Law
should exercise the greatest caution in not allowing itselfto be imposed upon
by chemical experiments entirely at variance with the facts stated in evidence.
Let us suppose that it hadbeen sworn by thewitnesses that the liquid(aniseed
or vitriol) had been well mixed with water before the sugar was added,—Would a medical witness have been permitted, either by the attorney or coun-
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sel for the accused, to express an opinion unfavourable to the prisoner from
results obtained by an inverse mode ofmixing the ingredients ? Assuredly not.
Yet, what would have been denounced as a gross deception in medical evi-
dence, was received without comment as legal evidence in favour of the
accused!

It is most probable, that the jury, in acquitting the prisoner, disbelieved the
evidence; for if the facts were true, to suppose that the mother made a mis-
take, and then imputed the foul crime of murder to an innocent person, in-
volves the following assumptions, which are, in my judgment, contrary to
medical experience. 1. That sulphuric acid, mixed as stated in evidence,
does not carbonize sugar. 2. That two teaspoonfuls of such a mixture, at a
temperature of nearly 200°, may be poured into the mouth of an infant of four
months without producing, within a minute, any symptom or effect to indicate
a mistake! 3. That symptoms with a whitening of the thin membrane of the
mouth would only appear after the lapse of from one to two minutes. 4. That
although the acid administered, would not (on the hypothesis of the defence)
carbonize sugar, it wouldbe strong enough to carbonize the blood, mucus, and
mucous membrane(ejected from the stomach) and to produce extensive eschars
in the mouth and fauces, as well as on the skin externally!

A very full report of this trial will be found in the Guy's Hospital Reports,
Vol. iv. p. 396. It is well calculated to show how medical facts of the
greatest importance may be misunderstood and misrepresented in a Criminal
Court. A grave attack was made uponMr. Tatham's evidence in the Lancet
(Sept. 12, 1846) for his conscientious performance of a painful duty on this
occasion. Resting upon an ex parte statement by the attorney for the prisoner,
a writer in this journal says—"he (the attorney) is entitled to great credit for
the "tact and ability" which he displayed in this case. The life of the inno-
cent accused person was saved by the sagacity of the attorney." This kind
of tact andability, when exerted in perverting the medical facts of a criminal
case, and in placing the results ofa false and irrelevant experiment before a
juryas if it were a true representation of the facts, may, however, operate in
two ways: it may not only lead to the acquittal of a guilty person—but to the
conviction and execution Of one who is innocent! The less tact and ability,
thus displayed, and the more truth and honesty we have in reference to medi-
cal evidence on charges of murder, the greater will be the security that the
detestable crime of secret poisoning which has of late years spread throughout
this country to a most lamentable extent, does not go unpunished.

The Diluted Acid.—For the acid in the diluted state, but one test need be
applied:—a solution of a salt of barytes,—the Nitrate ofbarytes, or the Chlo-
ride ofbarium. Having ascertained by test paper, that the liquid is acid, we
add to a portion of it, a few drops of nitric acid, and then a solution of nitrate
of barytes. If sulphuric acid be present, a densewhite precipitate of sulphate
of barytes will fall down—which is insoluble in all acids and alkalies. If this
precipitate be collected, dried and heated to redness in a small platina crucible
with five or six parts ofcharcoal powder, it will, if a sulphate, be converted to
sulphuret of barium. To prove this, we to the calcined residue, diluted
muriatic acid, at the same time suspending over it, a slip of filteringpaper mois-
tened with a solution of acetate of lead, or, what is exceedingly convenient,
we place the residue on a slip of glazed card (coated with carbonate of lead,)
scraped and wetted on the surface. (The card should be first tested for lead;
because some kinds of glazed cards are made without lead.) If the original
precipitate were a sulphate, the vapour now evolved will be sulphuretted hy-
drogen, known by its odour, and by its turning the salt of lead or staining the
card of a brown colour. Instead of charcoal, we may use an equal bulk of
cyanide of potassium as the reducing agent, and the experiment may then bo
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performed in a small reduction tube over a spirit lamp. On breaking the tube
and placing the powder on a glazed card (containing lead) previously wetted,
the stain of sulphuret of lead will be perceived;—or the calcined residue may
be dissolved in water and tested. The smallestvisible quantity of sulphate of
barytes thus admits of easy detection.

The delicate action of this test is such, that a solution containing not more
than the l-25,000th part by weight of sulphuric acid, is precipitated by it.
When the sulphuric acid is diffused through a minimum of water, the barytic
test gives a perceptible precipitate with the 1-110th part ofa grain of the acid.
If, however, this small quantity be diluted with an ounce of water, the test
produces no perceptible change. In these experiments, distilled water must
be used, since all kinds of river and spring water are precipitated by the test.
With regard to the reduction of the precipitate to the state of sulphuret by
charcoal or cyanide of potassium, I have found that one-half grain of the sul-
phate of barytes will yield satisfactory evidence ; and a quarter ofa grain will
give traces of sulphur, although somewhat indistinct. This is equivalent to
about one-eighth of a grain of common oil of vitriol (bihydrate.) In cases of
poisoning, however, we either find the acid in much larger proportion, or it
is altogether absent. Orfila recommends that the diluted acid should be con-
centrated by evaporation and then treatedwith metallic copper, to liberate sul-
phurous acid; but this process is more troublesome and less likely to prove
satisfactory than that just described.

Objections to the tests.'—-When any inference is drawn by a medicalwitness
from the presence of a minute quantity of this acid in a suspected liquid, it
might be fairly objected that some portion of sulphuric acid had become acci-
dentally introduced during the experiment. Thus the nitric acid used, may
have been contaminated with sulphuric acid ; or the wood-charcoal may itself
have contained some saline sulphates, which would lead to the production of
an alkaline sulphuret. The purity of these substances should then be deter-
mined by separate experiments. Again, too much nitric acid must notbe added
to the liquid before applying the test:—because the salt ofbarytes is insoluble
in strong nitric acid, and a white precipitate therefore falls (crystalline nitrate
of barytes,) although no sulphuric acid be present. The obvious remedy for
this, is to dilute the liquid with water before performing the experiment; or if
a doubt exist, afterwards—when any precipitated sulphate of barytes will be
left, while any portion of precipitated nitrate will be redissolved.

But the question arises—Are there no other liquids liable to be precipitated
by this test, and lead thereby to a fallacious inference? Nitrate of barytes is
precipitated by other acids—namely, the sulphurous, fluosilicic, selenic, and
iodic. The last is not precipitated by the test if it be diluted, and the nitric
acid be first added: therefore it can constitute no objection to the process here
recommended. The three first form precipitates insoluble in nitric acid ; but
the fluosilicic acid only when moderately concentrated, and then more slowly
than the sulphuric acid. If the fluosilicic acidbe much dilutedwith water, and
nitric acid first added, the test gives no precipitate with it. All objection on
these grounds is, however, removed by the fact, that sulphurous acid is im-
mediately recognised by its odour of burning sulphur, and may be separated
from any sulphuric acid mixed with it by simply boiling it:—and withrespect
to the fluosilicic and selenic acids, the white precipitates formed by them, cal-
cined with charcoal or cyanide ofpotassium, and digested with an acid, do not
evolve sulphuretted hydrogen, or aet on a salt of lead like that formed by sul-
phuric acid. Besides, it is not probable that suchsubstances as the fluosilicic,
selenic, and iodic acids, should ever be met with in common life, or find their
way out of a chemical laboratory. The iodate, fluosilicate, and seleniate
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of barytes do not, like the sulphate, yield a sulphuret when calcined with
charcoal.

Acid saline solutions. But there are other objections:—1. A solution of
alum, or of any acid sulphate, might be erroneously pronounced to be free
sulphuric acid ; for alum would give all there-actions with the testswhich have
been here described. The answer to this objection is very simple; we must
slowly evaporate a portion of the suspected liquid in a watch glass—there will
be a saline residue if it be a solution of alum, otherwise not: for sulphuric
acid should be entirely dissipated by heat, or it should leave only the faintest
traces of sulphate of lead. 2. The quantity of free sulphuric acid present
might be erroneously estimated, in consequence of some simple medicinal sul-
phate (as Epsom salt) being mixed with it. This may be determined also by
evaporation; and the free sulphuric acid separated by warming the liquid, and
adding finely-powdered carbonate ofbarytes, until effervescence ceases. The
precipitate formed would be sulphate of barytes, and represent the free sulphu-
ric acid present.

There is, however, another source of error: any acid mixed with a common
sulphate employed in medicine might be mistaken for free sulphuric acid; as,
for example, a mixture of citric or acetic acid with sulphate of magnesia.
This may always be suspected when any saline residue is left on evaporating
the mixture. In such a case carbonate of barytes would not separate the free
acid, for it would form a soluble barytic salt with the extraneous acid; and
this, by re-acting on the sulphate of magnesia, would precipitate the sulphuric
acid of that salt, and thus lead to error. Several methods have been proposed
to remove this difficulty: the following is perhaps the best. Procure by eva-
poration and calcination the whole of the saline sulphate from a measured
quantity of the liquid. Re-dissolve this in water, acidulate the solution with
nitric acid:—precipitate all the sulphuric acid of the salt by nitrate ofbarytes,
then dry and weigh the sulphate thus procured. Next obtain from an equal
quantity of the liquid before evaporation, the whole of the precipitate pro-
duced on adding to it the nitrate of barytes and nitric acid—dry it, weigh it,
and compare its weight with that derived from the sulphate of the evaporated
liquid. It is obvious, that if there be no free sulphuric acid present, the
weights will be the same in the two cases:—but should there be any, its quan-
tity will be indicated by the difference in the increased weight of the sulphate
of barytes in the latter case. This may be regarded as an outline of the pro-
cess. There are some details omitted, which will readily suggest themselves
to the practical toxicologist.

In liquids containing organic matter.'—If the sulphuric acid be mixed with
such liquids as porter, coffee, or tea, the process for its detection is substantially
the same, the liquid being rendered clear by filtration previously to adding the
test. The sulphate of barytes, if mixed with organic matter, may be purified
by boiling it in strong nitric acid; but this is not commonly necessary, as the
reduction of the precipitate may be equally well performed with the impure,
as with the pure sulphate. Some liquids generally contain sulphuric acid or
a sulphate, such as vinegar and porter, but the acid is in very minute propor-
tion; therefore, if there be an abundant precipitate, there can be no doubt,
caeteris paribus, that free sulphuric acid has been added to them. Should the
liquid be thick and viscid like gruel, it may be diluted with water, and then
boiled with the addition of a little acetic acid. For the action of the test, it is
not necessary that the liquid should be absolutely clear, provided it be not so
thick as to interfere mechanically with the precipitation of the sulphate of
barytes. So far withregard to articles administered, or ofwhich the adminis-
tration has been attempted.

Vomited matters.—These will commonly be found highly acid, reddening
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litmus paper, and causing effervescence with carbonated alkalies: they may be
diluted with water, boiled, filtered and tested in the way above described.
The acid is sometimes so intimately combined with decomposed mucus and
blood, that it requires long boiling in order to separate it so that the barytic
testmay act readily. If the patient have been under treatment, these matters
obtained from the stomach may have no acid reaction, either from the copious
administration of waterand abundant vomiting, or from an antidote having been
used, such as magnesia. If on adding the test to the neutral liquid, there be
a precipitate, sulphuric acid can be present only in the state of sulphate. If
this precipitate be abundant, it cannot be due to the presence of minute traces
of sulphates in the gastric and salivary secretions; but still it would be impro-
per to infer from the chemical fact alone, that sulphuric acid had been swal-
lowed, because it is well known that some saline sulphates, such as those of
magnesia and soda, are often exhibited in large quantities medicinally, and it
might be fairly objected to this evidence, that theprecipitate was due to the pre-
sence of one of these salts. The symptoms, as well as other circumstances,
would here aid the witness in forming an opinion—chemistry alone might
mislead him.

In examining any organic liquid which has no acid reaction, it must be re-
membered that there are many salts in common use, some of them being
medicines, which precipitate the barytic test. These are—all the soluble car-
bonates, iodates, phosphates, borates, tartrates, and oxalates. It is to be
observed, however, that not one of these substances is precipitated by the test,
provided the liquid for analysis be much diluted and acidulated with nitric acid
before adding it. Should nitric acid alone produce any turbidness in an
organic liquid, this may be again filtered and boiled before it is tested.

Contents of the Stomach.—When the patient survives, the analysis will of
course be confined to the matters vomited. If the case proves fatal, we may,
however, be required to examine the contents of the stomach. Should these
be acid and give a precipitate with the test, it may be said that the acidity was
due to the acids naturally contained in the gastric secretions (the muriatic and
acetic,) which, however, are in very smallproportion, or to some acid liquid,
taken in the form of medicine or otherwise before death;—the precipitation
by the testmight also be ascribed to the presence of some medicinal sulphate.
If the contents were not acid, then the effect produced by the test might be
ascribed to the latter circumstance alone. All objections of this kind are at
once removed not merely by resorting to the processes already described, but
by noting particularly the presence or absence of the usual changes produced
by mineral acids in the fauces, oesophagus, and stomach. The chemist might
decide from an analysis alone; but the medical jurist should take into conside-
ration the symptoms under which the deceased laboured, and the post-mortem
appearances found in the body, before he ventures to pronounce an opinion
from the results of his experiments.

Supposing thecontents to give no evidence or but very slight evidence of the
presence of the acid, we must thenboil the altered or decomposed portions of
the stomach in water for an hour, filter and apply the tests to thefiltered liquid.
But still no evidence of the presence of the poison may be obtained. Under
these circumstances, it has been proposed by M. TaufHieb and Devergie to
heat the stomach to a high temperature in a retort, thebeak of which is plunged
into a mixture of iodic acid and starch. (Ann. d'Hygiene, 1835, 1,427.) It
is assumed that the non-discovery of the acid is due to its combination withthe
substance of the stomach in a way so intimate, that water cannot separate it.
The application of heat therefore would, in the process above mentioned, lead
to a decomposition of the sulphuric acid by the carbon of the animal matter,
and its transformation to sulphurous acid. This would be immediately indi-
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cated by the production of the blue iodide offarina in the receiver. There are
some objections which appear to me to render this process, thus applied, unfit
for medico-legal purposes. Iodic acid is liable to be decomposed by many
substances very different in their nature; as sulphuretted hydrogen gas, the
hyposulphites and sulphurets, morphia, gallic acid, cyanide of potassium, sul-
phocyanide of potassium and the saliva, and it is not therefore safe to infer
that the only deoxidizing agent in the distillation of the organicmatter as above
described, is the sulphurous acid, formed at the expense of the sulphuric acid,
received ab extra,and combined with the tissues. Besides, mucous membrane
contains sulphur, and on applying heat to it, to blood, serum, or other animal
substances, sulphuretted hydrogen gas is evolved; this decomposes iodic acid,
sets free iodine, and gives rise to error. The reaction is so extremely sensitive,
that the very smallest portion of this gas will decompose iodic acid. (Med.
Gaz. xxxvii. 954.) Hence it appears to me, that a medical jurist, when he
finds no sulphuric acid in the stomach by the usual process of boiling the con-
tents and the tissues for at least an hour, should rather declare that there is
none present, than give an affirmative opinion of the existence of infinitesimal
traces from the performance of a hazardous experiment.

It is a medico-legal fact of considerable importance, that the contents of the
stomach in cases of poisoning by sulphuric acid, are often entirely free from
any traces of this poison, even when it has been swallowed in large quantity.
The acid is not commonly found when the individual has been under treat-
ment, when there has been considerable vomiting, aided by the drinking of
water or other simple liquids, or when the person has survived for a long
,period. If the case has been under treatment, the acid is either wholly absent
or neutralized by antidotes. In support of this view, I might quote many
reported cases; but I prefer giving two which I have witnessed. A girl swal-
lowed four or five ounces of diluted vitriol, and died in eighteen hours. No
portion of the acid could be detected in the stomach; but she had vomited
considerably, and the acid was easily proved to exist in the vomited matters,
by examining a portion of the sheet of a bed which had become wetted by
them. In another case, nearly two ounces of the concentrated acid were
swallowed; the patient died in twenty-five hours; —the stomach was most
extensively acted on, and yet no trace of the acid could be discovered in the
contents. The liquidity of the poison, and the facility with which it becomes
mixed with other liquids, and ejected by vomiting, will readily furnish an ex-
planation of this fact. In many cases of poisoning by sulphuric acid, therefore,
a medical witness must be prepared to find, that chemical analysis will furnish
only negative results. If the stomach should be perforated, the contents will
be found in the abdomen, or perhaps in the lower part of the cavity of the
pelvis :—they may then be absorbed by clean wetted linen or sponge, boiled
with distilled water, and the solution examined for the acid in the way already
described.

On solid organic substances.—It sometimes happens in cases of poisoning
that sulphuric acid is spilled upon articles of clothing, such as cloth or linen,
and here a medical jurist may succeed in detecting it, when every othersource
ofchemical evidence fails. Again, sulphuric acid is often used for the purpose
of seriously injuring a party, as by throwing it on the person,—an offence
which, when accompanied with bodily injury, renders the offender liable to a
severe punishment. On such occasions, proof of the nature of the corrosive
liquid is required; and this is easily obtained by a chemical examination of
part of the dress. The process of analysis is very simple. The piece of cloth
should be digested in a small quantity of distilled water at a gentle heat, where-
by a brownish-coloured liquid is commonly obtained on filtration. If sulphuric
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acid be present, the liquid will have a strong acid reaction, and produce the
usual effects with the barytic test.

Stains on clothing.—These spots on clothing, if produced by the concen-
trated acid, are known in general, 1. by the black woollen cloth having its
colour changed to a dirty brown, acquiring a red border after a few days.
Diluted sulphuric acid produces at once, on black cloth, a red stain, which
slowly becomes brown. 2. by their remaining damp or humid for a consi-
derable period,—the sulphuric being a very fixed acid and readily absorbing
water. That no objection may be offered to the result of an experiment of
this kind, it is necessary that another part of the dress should be tested, in
order to show that the sulphuric acid detected, is not due to the presence of
any sulphate in the dress. Many articles ofclothing, it must be remembered,
yield slight traces of sulphates, when boiled in water. In the attempted
erasure ofwriting from paper by diluted sulphuric acid, the same process will
detect the presence of it. AH white organic substances, such ascalico or paper,
although not blackened by diluted sulphuric acid, become, when impregnated
with it, immediately charred on exposure to a moderate heat. The fibre of
linen or cotton is slowly destroyed, even when the sulphuric acid forms only
l-30thpart of the liquid. It may be objected to the medical evidence thatthis
acid isusedin bleaching cloth (Queen v. Thomas, Monmouth LentAss. 1847;)
but the medical witness must bear in mind, that the cloth is also passed through
a bath ofchloride of lime and of alkali, so that all traces of free sulphuric acid
are therebyremoved. The colour of black leather is not changed by sulphuric
acid.

In dyed articles of linen and cotton, the effect varies with the dye. In all
cases the organic matter is sooner or later corroded and destroyed both by the
concentrated and the weak acid. If the dress be dyed blue by indigo, the
colour will be unchanged. (Nitric acid discharges the colour of indigo,
turning it yellow.) If dyed with archil and some other blues, the spot may
be reddened, and red streaks will be found wherever the acid vomited matter
has passed over the dress. Logwood and madder, which are largely used in
dyeing many of the common calicoes, are turned of a yellow colour by strong
acids: and wherever an iron mordant has been employed in the pattern, there
will be a rust red spot. In a very diluted state the acid is slow in acting, and
the stain when recent is red. I have found by experiment, that whether the
acid be used in a pure state, or darkened by organic matter, the effect is the
same; and it would be impossible to say whether the colourless or coloured
(carbonized) acid had been employed for the purpose ofproducing it. These
stains, in cases of imputed poisoning, require very close chemical examination.
In the case of Solomon Taylor (Reg. v. Chesham, Essex Lent,Ass. 1847,)
the prisoner was charged with the murder by poison of an infant,by thrusting
some corrosive substance into its mouth. The witnesses for the prosecution
deposed that they saw the prisoner put something of a pink colour into the
child's mouth; that the child was then sick, and vomited over its own dress,
some of the liquid falling upon an apron which the prisoner wore. Therewas
no proofof poisoning, but these spots were considered to bear strongly against
the prisoner. On examining them, I found thatthe dress of the child had been
dyed with cochineal pink; that the stains were of a crimson colour, and not
corroded: —the apron worn by the prisoner was dyed with madder-purple;
the spots on it were small and circular, not lengthened, like those which would
be produced by the act of vomiting; the dye was changed to a yellow, and the
fibre corroded. It was therefore clear that the spots on the child's dress had
been caused by an alkali; those on the apron by an acid. They could not
have been produced at the same time and from the same cause. The prisoner
was acquitted.
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I have ascertained by experiment, that sulphuric acid may be easily detected
on articles of clothing after many years exposure. In January 1831, a small
quantity of this acid was spilled on a black cloth dress: ithas been exposed
in an open jar to the air for upwards of sixteen years. The cloth is changed
to a deep brownish-black colour; it is soft, and yields to water a brownish
coloured acid liquid, in which a large quantity of sulphuric acid may be still
easily detected. In a case of poisoning, which occurred in 1832, the acid
was partly spilled on a dress of printed cotton. This has been likewise ex-
posed for fifteen years:—the organic fibre is completely corroded by the acid,
and reduced to a kind of humid powder; from this substance, by the addition
of water, a liquid is obtained, the acidity of which is proved by the barytic
test to be due to the presence of sulphuric acid. These facts are of some
interest, because it has been generally supposed, that the stains on clothing
soon lose all traces of the acid, partly by decomposition in contact with or-
ganic matter, and pardy by evaporation; but it is hereby evident, that such
stains, if not removed by washing, may be, in some instances, detected for a
period of time much longer than is ever likely to be required in any medico-
legal investigation.

In determining the presenceof sulphuric acid in certain articles of clothing,
I have found a modification of the iodic acid test extremely delicate and easy
of application. The following is the wayin whichit may be applied:—About
half a grain of the article of dress (cotton,) impregnated with sulphuric acid,
is introduced into a short piece of glass tube, about one-eighth of an inch in
diameter, and closed at one end. The stuff is then gently heated, and at the
same time a piece of paper, previously saturated with starch and moistened
with a drop of iodic acid, is brought near to the mouth of the tube. Theblue
iodide of farina is immediately produced by the sulphurous acid formed at the
expense of the sulphuric acid, locked up in the organic substance. This pro-
cess is only strictly applicable to the examination of those articles of dress
which contain no sulphur, as cotton or linen, or which are not impregnated
with compounds containing sulphur; thus the presence of serum, blood, or
mucus, owing to these substances containing sulphur, would lead to fallacious
results. All kinds of flannel and woollen-cloth contain sulphur as a natural
constituent: hence, whether sulphuric acid be present or not, theywill decom-
pose iodic acid by heat. It is highly necessary to bear in mind this fact, as
the following case will show. In April 1846,Mr. Eastes of Folkestone brought
to me for examinationthe stomach of a man who, it was supposed, had been
poisoned by sulphuric acid (ante, p. 61.) There was a dark coagulum of
blood and mucus lining the stomach, and the surface of the mucous membrane
was reddened; but the most careful analysis showed that not a particle of
sulphuric acid was present., A portion of the string with which the stomach
was tied (which was of a dark colour,) was dried and heated ina tube. The
vapour immediately decomposed iodic acid, which I attributed to its having
been impregnated 'with part of the dark coagulum of blood and mucus, as no
sulphuric acid was found in it, and an unstained portion of string produced
no effect on iodic acid. (Med. Gaz. xxxvii. 954.) In order to any
fallacy in the employment of this test, the analyst should always apply the
test to an unstained portion of the same cloth, whether linen or cotton.
We can never trust to the results, in the analysis of any kind of woollen cloth
or silk.

AROMATIC SULPHURIC ACID.
There is a preparation under this name in the Pharmacopoeias of Edin-

burgh and Dublin; it is also known as elixir of vitriol, or acid elixir of vitriol.
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It is a mixture of sulphuric acid and rectified spirit (sulpho-vinic acid,) to
which ginger and cinnamon are added. According to the Dublin College, the
sulphuric acid forms about one-tenth by measure. It is therefore a diluted
form of sulphuric acid.

[This preparation is known in the United States as elixir of vitriol. Ac-
cording to the United States Pharmacopoeia, the acid is to the alcohol as 1 to
4.15 by weight. The Dublin article contains 1 of acid to 5.33 of alcohol by
measure.—G.]

SYMPTOMS.

One instance of poisoning by it has been reported by Mr. Blyth. A woman,
aet. 25, swallowed ten drachms of the acid in mistake for a black draught.
She experienced a sharp, burning, and disagreeable taste, great heat and pain
in the stomach and oesophagus, accompanied with constant vomiting of a dark-
coloured liquid streaked withblood, with great difficulty of deglutition. Mag-
nesia and waterwere freely given, so thatbefore medical assistance had arrived,
the acid was expelled from the stomach. In about eleven hours there was a
considerable discharge of blood from the rectum. There was irritability of
the stomach, with thirst, and a copious discharge of saliva, but in two days
the patient perfectly recovered. (Med. Gaz. xxv. 944.)

Analysis.—The acid may be precipitated by the addition of carbonate of
barytes: the precipitate, washed with nitric acid, and the residue calcined with
charcoal, would indicate the presence of a sulphate by the production of a
sulphuret. Alcohol might be separated by distillation, with or without the
previous addition of carbonate of potash.

QUANTITATIVE ANALYSIS OP SULPHURIC ACID.

It may be sometimes necessary to state how much sulphuric acid is present
in a particular liquid. In order to determine this point, a portion of the liquid
should be measured off, and the whole of the sulphuric acid present precipi-
tated by the salt of barytes. The sulphate of barytes shouldbe rendered pure
by boiling it in nitric acid, then washed, dried, and weighed. For every one
hundred grains of dried sulphate obtained, we must allow half the weight, ?'. c.
fifty grains of common oil of vitriol (bihydrate) to have been present: hence
the rule is a very simple one. As the equivalent of the bihydrated acid is
58, and that of sulphate of barytes 116, me proportion of acid is one-half the
weight of the precipitate. If we thus obtain the weight of the sulphuric acid
present, it is very easy, from its known specific gravity, to calculate the quan-
tity by measure. It is important for the analyst to remember, that the specific
gravity of sulphuric acid is nearly twice that of water, being equal to 1.84:
hence one ounce by measure will be nearly equal to two ounces by weight.
I have found that one lluid-drachm of common sulphuric acid weighs 119
grains; and one fluid-ounce, measured in the same measure, weighed 932
grains,—a difference of 20 grains, which was probably due to the irregular
division of the glass.

SULPHATE OF INDIGO.
Several cases of accidental poisoning by this substance have occurred. As

the compound is nothing more than a solution of indigo in common sulphuric
acid, the symptoms and post-mortem appearances are the same as those that
have been described for the latter substance. This kind of poisoning may be
suspected,when, with these symptoms, the membrane of the mouth has a blue
colour. The vomited matters, as well as the faeces, are at first of a deep blue
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tint; afterwards green; and itwas observed in two instances that the urine had
a blue tinge. One of these, reported by Orfila,was the case of a child, which
died in seven and a half hours. The other was observed by M. Bouchardat,
and is of some interest. A young woman, aged 18, swallowed—as it was
conjectured—about an ounce of the sulphate of indigo. Immediately after-
wards she felt an acute burning pain in the throat and in the stomach. She
threw herself on the ground, and her cries soon brought around her her neigh-
bours, who found her vomiting a bluish coloured liquid, which effervesced on
the pavement. A quantity of oil and milk was immediately exhibited; the
milk was speedily thrown up coagulated, and of a blue colour. When brought
to the hospital, three hours afterwards, she was in the following condition: her
face pale; features somewhat altered; her eyes were sunk, and her lips of a
violet tinge. There was a yellowish-coloured spot on the upper lip, at each
angle of the mouth. The tongue was blue, the throat was painful, and there
was a sense of constriction. The epigastrium was tender. There was no
pain in the abdomen ; obstinate constipation; respiration difficult; great anx-
iety ; coldness of the upper extremities, and a quick and small pulse. Her
intellect was clear, and her answers to the questions put, were sensible and
proper. Four drachms of calcined magnesia were administered in a pint of
water: much of this was rejected by vomiting, accompanied by bluish clots.
A few hours afterwards the pain in the throat became very severe, the upper
extremities cold, and the pulse imperceptible. The urine which she passed
had a alight tinge of blue. She continued to become worse; the vomiting of
chocolate-coloured matter returned; and she died about ten o'clock—i. e. about
eleven hours after having taken the poison.

The body was examined 27 hours after death. The head presented no
particular appearance. There was no sign of corrosion in the mouth. The
mucous membrane of the pharynx and oesophagus became easily detached in
dry, white, brittle layers. The heart was filled with three ounces of coa-
gulated blood; the aorta was also filled with brown and semi-liquid clots; the
lining membrane of this vessel was of a bright red colour! The stomach was
distended, containing two ounces of a brown coloured liquid. The mucous
membrane was carbonized, and of the colour of soot, with slight patches of
redness throughout its whole extent, except for about an inch near the pylorus,
where itwas of a rose-red colour. It was easily detached in layers ; but there
was no trace of ulceration. The membrane of the duodenum was inflamed
and ulcerated, and in parts it was found corroded and blackened. A dark-
coloured mucus was seenin the small intestines, and patches of a blue colour
were scattered through the colon. The femoral arteries were filled with a
semi-coagulated dark-coloured blood. The cavity of the left femoral artery
was completely obstructed by the clot.

M. Bouchardat, who reports this case, considers that the deceased died from
the absorption of the acid into the blood-vessels,—by which the blood was
coagulated, and the circulation arrested. Reasons have been already assigned
which appear to me to render this theory improbable (ante, p. 168.) Several
instances of recovery are on record. Dr. Galtier reports two,—one of which
is the case of a young woman, who swallowed rather more than an ounce of
sulphate of indigo. She recovered on the eighth day. Calcined magnesia
and milk were found to be the best remedies. (Toxicologic, i. 206.)

Analysis.—The process is the same as that described for sulphuric acid in
organic mixtures. The blue colour of the sulphate is immediately destroyed
by boiling it with nitric acid. The barytic test may then be employed in the
usual way.
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CHAPTER XVI.
POISONING BY NITRIC ACID OR AQUA FORTIS. ACTION OF THE CONCENTRATED AND

DILUTED ACID DESTRUCTION OP THE STOMACH POST-MORTEM APPEARANCES
QUANTITY REQUIRED TO DESTROY LIFE PERIOD AT WHICH DEATH TAKES PLACE.
PROCESSES FOR DETECTING THE POISON IN PURE AND ORGANIC LIQUIDS—ON ARTICLES
OP CLOTHING.

General Remarks.—This substance is popularly known under the name of
Aqua fortis, or Red spirit ofnitre. According to Tartra, it seems to havebeen
first used as a poison about the middle of the fifteenth century. Although it is
perhaps much more used in the arts than oil of vitriol, cases of poisoning by
it are by no means so common. Tartra was only able to collect fifty-six cases
extending over a period ofnearly four hundred years ; and it appears from the
return of inquisitions for 1837-8, there were only two instances reported to
have occurred in England during those two years. Cases of poisoning by this
acid have been chiefly the result of accident or suicide. I have only metwith
one instance where it was poured down the throat of a child for the purpose
of murder. The external application of nitric acid has been a criminal cause
of death on several occasions :—in one instance the acid was poured into the
ear of a person while sleeping, and it led to the slow destruction of life.
These are not strictly cases of poisoning, but more nearly approximate to
death from wounding or mechanical violence.

SYMPTOMS.

The Concentrated Acid.—These, on the whole, bear a close analogy to
those produced by sulphuric acid. They come on immediately, and the
swallowing of the acid is accompanied by the most intense burning pain in
the fauces and oesophagus, extending downwards to the stomach:—there are
gaseous eructations, from the chemical action of the poison,—swelling of the
abdomen, violent vomiting of liquid or solid matters, mixed with altered blood
of a darkbrown colour, and shreds of mucus, having a strong acid reaction.
The abdomen is generally exquisitely tender; but in one well-marked case of
poisoning by this acid, the pain was chiefly confined to the fauces : probably
the poison had notreached the stomach. The mucous membrane of the mouth
is commonly soft and white, after a time becoming yellow, or even brown ; the
teeth are alsp white, and the enamel is partially destroyed by the chemical
action of the acid. There is great difficulty of speaking, as well as of deglu-
tition, the mouth being filled with viscid mucus: the power of swallowing is
sometimes entirely lost. On opening the mouth, the tongue may be found
swollen and of a citron colour; the tonsils are also swollen and enlarged.
The difficulty of respiration is occasionally such, as to render tracheotomy
indispensable, especially in young subjects. (Case by Mr. Arnott, Med. Gaz.
xii. 220.) As the symptoms progress, the pulse becomes small, frequent, and
irregular; the surface of the body extremely cold, and there are frequentrigors.
The administration ofremedies—even the deglutition of the smallest quantity
of liquid, increases the severity of the pain, occasions vomiting, and gives rise
to a feeling of laceration or corrosion. (Tartra, 144.) There is obstinate
constipation. Death takes place in from eighteen to twenty-four hours, and is
sometimes preceded by a kind of stupor from whichthe patient is easily roused.
The intellectual faculties commonlyremain clear until the last. In one instance
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the patient was insensible, but she ultimately recovered. Death may be occa-
sioned by this acid, in consecfuence of its action on the larynx, as in the case
of sulphuric acid. Should the patient survive the first effects of the poison, the
mucous membrane of the fauces and oesophagus may be discharged, either in
irregularmasses, or in the form ofa complete cylinder of the oesophageal lining.
There is great irritability of the stomach, with frequent vomiting and destruc-
tion of the powers of digestion: the patient becomes slowly emaciated,and dies
from starvation or from exhaustion.

The Diluted Acid. —The symptoms above described apply to acute cases of
poisoning by concentrated nitric acid. When the acid is diluted, they are some-
what modified according to the degree of dilution. A remarkably interesting
case of poisoning by diluted nitric acid has been lately published by Dr. Puchelt,
ofHeidelberg, which npt only shows the progress of the symptoms, but also the
powers ofnature in resisting for a time the chemical destruction of an important
organ. A man, aged 52, swallowed two ounces of diluted nitric acid (the
strength not stated.) He was immediately seized with severe burning pain in
the mouth, fauces and oesophagus: this was followed by vomiting, whereby the
greater part of the acid was probably ejected. He was not seen for several
hours, and then the symptoms had so far subsided that the hospital assistant
sent him away as not requiring immediate attendance. An oily emulsion was
subsequently given to him. After the lapse of thirty-six hours, he was admitted
into the hospital, and was for the first time seen by Dr. Puchelt. The mucous
lining of the mouth and pharynx was covered with a white shreddy membrane
which could be readily peeled off: parts were already abraded. There were
yellow stains on the cuticle around the mouth, especially upon the upper lip.
The patient experienced great difficulty in swallowing: respiration was labo-
rious, the epigastrium tender, the abdominal parietes hard and retracted. On
the whole, the symptoms were very favourable, and led to the suspicion thatbut
little injury had been done to the stomach. Leeches and other antiphlogistic
means were employed, and in about eight days he began to retain a portion of
food on the stomach. Nevertheless, his strength diminished, and he became
emaciated: on the fifteenth day the food which he took was rejected; on the
sixteenth some blood was found mixed with the stools; on the seventeenth there
was great pain, with vomiting of black fluid blood, and ofdecomposed membrane
of a fibrous structure, which when spread out, was a foot in breadth. This
membrane was marked with black spots, as ifit were burnt and perforated with
numerous small and large apertures. A large quantity of black putrid blood
was at the same time passed by stool. The symptoms became after this more
unfavourable, and the vomiting of blood frequently recurred, until death took
place on the twenty-third day after the poison had been swallowed. On open-
ing the abdomen, there was no appearance of a stomach, but in its place a
cavity formed by the liver, colon, and other viscera: the interior wall, lesser
curvature, and upper part of the posterior wall, being wholly absent. A dark
green mass was spread over the interior: but the parietes were so soft as to
give way on the slightest pressure. The intestinal canal, with the exception
that it contained a large quantity of bloody matter, presented nothing peculiar.
The mucous membrane of the oesophagus was found removed throughout its
whole length. (Ein Fall von Vergiftung mit Scheidewasser, von Dr. F. A. B.
Puchelt, Heidelberg, 1845.)

There is no doubt that the diluted acid was in this case much stronger than
that of the English Pharmacopoeia, which contains one-tenth by measure of
strong nitric acid; or one part of nitric acid to nine parts of water. I have not
met withany instance of poisoning by this diluted acid.
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POST-MORTEM APPEARANCES.

A full account of these will be found in the well-known work ofTartra (Essai
sur l'Empoisonnement par l'Acide Nitrique,) published upwards of forty years
ago. (An. x.)

Supposing death to have taken place rapidly, the following appearances will
be met with. The skin of the mouth and lips will present various shades of
colour from an orange-yellow to a brown; it appears like the skin aftera blister
or burn, and is easily detached from the subjacent parts. Yellow spots pro-
duced by the spilling of the acid, may be found about the hands and neck. A
yellow frothy liquid escapes from the nose and mouth, and the abdomen is often
much distended. The membrane lining the mouth is sometimes white, at others
of a citron colour; the teeth are white, but present a yellowish colour about the
corona;. The pharynx and larynx are much inflamed; the latter sometimes
oedematous. The lining membrane of the oesophagus is softened, and of a yel-
low or brown colour, easily detached, often in long folds. The trachea is more
vascular than usual, and the lungs are congested. The most strongly marked
changes are, however, seen in the stomach. When not perforated, this organ
may be found distended with gas—its mucous membrane partially inflamed with
patches of a yellow, brown, or green colour, or it may be even black. This
green colour is due to the action of the acid on the colouring matter of the bile;
but it must be remembered that a morbid state of the bile itself often gives this
appearance to the mucous membrane in many cases of death from natural dis-
ease. There is occasionally inflammationof the peritoneum, and the stomach is
glued to the surrounding organs. Its coats are often so much sbftened, as to
break down under the slightest pressure. . In the duodenum similar changes are
found; but in some cases the small intestines have presented no other appear-
ance than that of slight vascularity. It might be supposed that the stomach
would be in general perforated by this very corrosive substance; but this is far
from being the case. Tartra only met with two instances, and in one of these,
the individual survived twenty, and in the other thirty hours. In giving this
poison to rabbits, I have not found the stomach perforated, although the acid
had evidently reached that organ, from its coats being stained of a deep yellow
colour. In these experiments the non-perforation appeared to be due to the pro-
tective influence of the food with which the stomach was distended. In the
very few cases that are reported in English journals, it would appear that the
stomach has not been perforated: the poison had been swallowed soon after a
meal, and its parietes had thus escaped the corrosive action of the acid.

In cases of chronic poisoning, i. e. where death takes place slowly, the appear-
ances are of course very different, as the following case will show. A man,
aged thirty-four, swallowed a wine-glassful of nitric acid, but the greater por-
tion was immediately rejected by vomiting. An attack of acute gastritis fol-
lowed, which was combatted by the usual remedies. The man was discharged
from the hospital into which he had been admitted, in three weeks; but about a
month afterwards, he was readmitted, in consequence of his suffering severe
pain extending down the oesophagus to the epigastrium, as well as from vomit-
ing after taking food. The patient gradually sank, and died three montfjs after
he had taken the acid. On dissection the pylorus was found so diminished in
size, that its diameter did not exceed a line or two, and the duodenum was
equally contracted for about an inch and a half from its commencement. The
mucous membrane was softened and red in patches; and there were several
cicatrices of ulcers. The subjacent tissues were In a scirrhous state. (See
Med. Chir. Rev. vol. xxviii. 553.) As a contrast to this, the appearances met
with in a case of poisoning by nitric acid, which proved rapidly fatal, may be
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here described. A man swallowed about two ounces of aqua fortis, and died
speedily from its effects. On examining the body, the lips were found partly
yellow and partly of a brownish-red colour, dried up like parchment. Several
yellow or parchment-coloured spots were observed on the chin, as also on the
cravat. The mucous membrane of the mouth was white and easily detached,—that of the tongue was dry and hard,—that of the pharynx and oesophagus yel-
lowish-green in colour and of a leathery consistency. The stomach contained
a dark-coloured liquid, highly acid. It was externally mottled of a greenish-blue
and black colour. The mucous membrane throughout was softened and in a
gangrenous state. The same appearances were met with, although in a less
degree, in the duodenum and upper part of the ileum. On analysis, the con-
tents of the stomach yielded nitric acid. (Von Raimann Medicinisch. Jahrb. 20
B. 2 S. p. 221.)

QUANTITY REQUIRED TO DESTROY LIFE.

The remarks made on this subject in speaking of sulphuric acid, apply here.
Tartra states, that the quantity usually taken varies from one or two drachms
to four ounces,—never more than this ; but in most of the cases which he
reports, the quantity taken is not mentioned. Indeed, the obtaining of any
information of this kind is purely accidental; and the determination of the
exact quantity swallowed, must be therefore very difficult. One point is cer-
tain ;—the same quantity will not kill two individuals in the same time,—one
may die slowly, and the other rapidly, according to whether the stomach at
ihe time contains food or not. The brnallist quantity which I find reported to
have destroyed life, is about two drachms. It was in the case of a boy, aged
thirteen: he died in about thirty-six hours. But less than this, even one
drachm, would doubtless suffice to kill a child; and, under certain circum-
stances, an adult; for the fatal result depends on the extent of the mischief
produced by this corrosive poison in the larynx, oesophagus, and stomach.
What is the largest dose of concentrated acid from the effectsof which a person
has recovered, it is difficult to say : since in most of the cases of recovery
mentioned by authors', the quantity of the poison taken, was unknown.

In one instance recently reported, a woman (aet. 26) recovered in a few
days after having swallowed half an ounce of aqua fortis of the usual strength.
There was great reason to believe that the poison did not reach the stomach,
or that it had produced but little action on the organ. The chief seat of pain
was in the fauces and oesophagus. (Lancet, May 8, 1847,p. 489.)

PERIOD AT WHICH DEATH TAKES PLACE.

This must depend on the quantity swallowed, the strength of the acid, and
whether any medical treatment has or has not been adopted. Out of twenty-
seven deaths from nitric acid, reported by Tartra, in nineteen it destroyed life
rapidly, and in eight slowly. This author met with two instances in which
death took place within six hoursafter the poison was swallowed : but he con-
siders that the greater number who fall victims to the direct effects of the acid,
die wiffiin twenty-fourhours. Sobernheimrelates a case of poisoning by nitric
acid, which proved fatal in one hour and three quarters. (Op. cit. 402.) This
I believe to be the moat rapidly fatal case on record, where the acid acted as
apoison. The usual well-marked effects were found in theoesophagus,stomach
and duodenum. In young infants, however, life may be destroyed by this
poison in a few minutes, should it happen to affect the larynx. A woman
shortly after her delivery, in the absence of her attendants, poured a quantity
of nitric acid into the mouth of her young infant. The mother concealed from
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those about her this attempt at murder; but medical assistance was immediately-
sent for. The child died ina,fewminutes. Some of the acid hadbeen spilled;
and from the yellow colour of the stains, the medical man suspected that the
child had been poisoned by aqua fortis. On inspection, nitric acid was found
in its stomach,and the mother confessed the crime. (Cazauvieilh, Du Suicide
et de 1'AlienationMentale, p. 274.) Although in this case no mention is made
of the state of the fauces and larynx, it is highly probable, from therapidity
with which death took place, that this event was in great part due to suffoca-
tion. The following experiment will perhaps serve to show how speedily life
may be destroyed under these circumstances. Halfa drachm of concentrated
nitric acid was given to a rabbit. In about half a minute, it became insensible,
and apparently lifeless. There was no sign of pain or irritation. It died in
one minute. A small quantity of gaseous matter, in the form of a fuming
vapour,escaped from the nostrils. The abdomen became much swollenbefore
death. On inspection, it was found that the poison had strongly acted on and
corroded the parts about the larynx. A portion had penetrated into the lungs,
turning them yellow, and corroding them. Another portion had been swal-
lowed, and had entered the stomach, producing the usual yellow stains, but it
had not perforated the organ. With regard to the longest period at which
death has taken place from the effects of this poison, a case has been already
related, where a man who had swallowed nearly two ounces, did not die until
three months afterwards. The longest case is perhaps thatrecorded by Tartra,
where a woman perished from exhaustion, produced by the secondary effects
of the poison, eight months after having swallowed it.

TREATMENT.

It may be the same as thatrecommended in poisoning by sulphuric acid. In
addition to the remedies there suggested, a diluted solution ofcarbonate of soda
with barley-water, and other demulcents, may be administered. In many cases,
there is an utter impossibilityof swallowing even the smallestquantities of liquid:
and ifan attempt be made to introduce these remedies by a tube, there is great
risk of perforating the softened parietes of the pharynx, larynx, or oesophagus.
Should suffocationbe threatened, then tracheotomy may be resorted to. Modern
experience is rather against the recovery of these cases, under any form of
treatment:—but according to Tartra, in accidental poisoning by this acid, there
is very great hope ofrecovery, if the case be timely attended to. He states that
out of thirty-one such cases, twenty-three recovered, seventeen perfectly; while
out of twenty-four cases, wherein suicide was attempted, only six recovered.
(Op. cit. p. 186.)

CHEMICAL ANALYSIS.

In the simple state. This acid may be met with either concentrated or
diluted. The concentrated acid varies in colour from a deep orange red to a
light straw yellow. It may be recognised—1. By evolving acid fumes when
exposed.—2. By its staining organic matter yellow or brown, the colour beingheightened and turned of a reddish tint by contact with caustic alkalies.—3.
When mixed with a few copper cuttings, it is rapidly decomposed—a deep redacid vapour is given off, and a greenish coloured solution of nitrate ofcopper isformed. Tin or mercury may be substituted for copper in this experiment.

Tests.—In the dilutedstate. This acid is not precipitated like the sulphuricby any common reagent, since all its alkaline combinations are soluble in water.— 1. The liquid has a highly acid reaction, and on boiling it with some copperturnings, red fumes of nitrous acid vapour are given off, unless the proportion
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ofwater be very great. At the same time, the liquid acquires a blue colour.—2.
A streak made on white paper with the diluted acid, does not carbonize it when
heated; but a scarcely visible yellow stain is left.—3. The liquid is neither pre-
cipitated by nitrate cf barytes nor by nitrate of silver. These two last experi-
ments give merely negative results—they serve to show that the sulphuric and
muriatic acids are absent.—4. By dipping a piece of bibulous paper in a weak
solution of potash, and then in a portion of the acid liquid, and drying it, it will
be found on igniting it, if the acid be the nitric, that the paper burns with de-
flagration. This is not a property peculiar to nitric acid; but it distinguishes it
from anyof thecommon acids used as poisons. The chlorates, bromates, iodates,
permanganates and bichromates, burn with deflagration in contact with organic
matter. I have also observed this with respect to one metallic oxalate—the
oxalate of silver.

In order to detect nitric acid, the liquid should be carefully neutralized by
potash, and then evaporated slowly to obtain crystals. If the liquid contain
nitric acid, these crystals will possess the following characters:—L They appear
in the form of lengthened fluted prisms, which neither effloresce nor deliquesce
on exposure. One drop of the solution evaporated spontaneously on glass will
suffice to yield distinct and well-formedcrystals. This character distinguishes the
nitrate, of potash from a very large number of salts. When neutralized with
soda, the crystal is of a rhombic form, —a very striking character of nitrate of
soda.—2. When reduced to powder and heated with their bulk of finely pow-
dered charcoal on platina-foil, the mass suddenly ignites and burns with the well-
known phenomena of deflagration. There are other salts that possess this pro-
perty when heated with charcoal (supra.)—3. When moistened with strong
sulphuric acid, the powdered crystals slowly evolve a colourless acid vapour.
By this test, the nitrate is known from every other deflagrating salt.—4. A por-
tion of the powdered crystals should be placed in a small tube and mixed with
their bulk of fine copper filings. The mass is then to be moistened with water,
and a few drops of strong sulphuric acid added. Either with or without the
application of a gentle heat, a decomposition immediately ensues, by which red
fumes of nitrous acid are evolved, recognisable by their colour, odour and acid
reaction. This test answers equally well with a nearly saturated solution of the
salt in water, It need hardly be observed that the sulphuric acid employed in
all these experiments should be free from nitric acid.

This last test is conclusive, and renders it unnecessary to resort to any other
experimerit. It is so delicate, that, by using a tube only one-eighth of an inch
in the bore, one-tenth of a grain of nitrate of potash will give very satisfactory
results. This is equivalent to about one-twentieth of a grain of nitric acid.—
a quantity to which the toxicologist will not often have to confine his analysis
in medico-legal practice. I have found it advantageous in these cases to adopt
the following method of employing the test. Wrap the minute portion ofnitrate
in a small piece of the finest copper gauze, and drop the pellet thus formed to
the bottom of the small tube. One drop of water followed by a drop of strong
sulphuric acid, will, by the aid ofheat, suffice to evolve the red fumes of nitrous
acid. Many other tests have been proposed for the detection of nitric acid ds a
nitrate.—1. The boiling of the suspected liquid with a small quantity of diluted
sulphate of indigo, when if nitric acid or a nitrate be present, the colour is dis-
charged, but the same result takes place with iodic acid.—2. The boiling of the
suspected nitric acid or solution of nitrate, with a few drops of muriatic acid
and gold leaf, when the gold will become dissolved,—a fact made evident if not
by the entire disappearance of the metal, by adding to the liquid a solutionof
chloride of tin. A mixture of muriatic with the iodic acid will also dissolve gold.
—3. Add to the liquid, a crystal of green sulphate of iron; if nitric acid be
present, a dark green liquid is formed around the crystal as it dissolves:—if the
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solutionbe suspected to contain a nitrate, a few drops of sulphuric acid must be
added, when thesame effects will follow. When thequantity ofnitrateis exceed-
ingly small (i. e. l-5000th.) the modification of this test, suggested tome byMr.
Schweitzer, will be found serviceable. A drop of sulphuric acid should be
placed in a reduction-tube: one dV two drops of water added without mixing,
then a minute crystal of green sulphate of iron—lastly, the suspected salt (the
l-20th of a grain of nitrate of potash.) A pink or dark-coloured stratum of
liquid will appear about the edge of the crystal. I have found this a very deli-
cate test, and it distinguishes a nitrate from a chlorate; but sulphate of iron de-
composes both iodic acid and an iodate, and a pink-coloured film was,according
to my experiments, equally formed in these cases. The gas produced by the
action of sulphuric acid on a nitrate when mixed with copper, may be conducted
by a tube into a solution of green sulphate of iron.—4. Add to the suspected
salt in powder, a few grains of morphia and some strong sulphuricacid:—if it
be a nitrate, the saline mass acquires an orange or a yellow-brown colour, from
the action of the evolved nitric acid on the morphia (O'Shaughnessy.) The re-
sults in this case are certainly not so uniform or satisfactory as those obtained
by the action of sulphuric acid and copper filings.—5. Orfila has lately proposed
the sulphate of narcotine as a test for nitric acid or a nitrate (i. 137.) If strong
sulphuric acid be poured on narcotine, the latter acquires a gamboge-yellow
colour, which, when the twentieth part of a grain or less ofstrong nitric acid or
a nitrate is added, is changed to a deep blood-red, becoming more intense after
a time. According to the same authority the sulphate of brucia is even more
sensitive, the alkaloid acquiring ablood-red colour underthe same circumstances;
but I do not find the result to be so satisfactory. The sulphuric acid should
in either case be added to the alkaloid first, since it might itself contain nitric
acid as an impurity, and thus lead to error. The objections to the testare, that
change of colour does not occur with diluted nitric acid, and if the nitre be at
all impure from organic matter, the results are rendered obscure. A very
similar change of colour is also produced on adding iodic acid, an iodate, or a
chlorate to sulphate of narcotine. The most satisfactory test is the decomposi-
tionby copper and sulphuric acid. (p. 188.)

Objections.—I know of no objections which can be urged to the mode of
testing for nitric acid above recommended. The process of deflagration is
merely one of a series of characters, and cannot of itself furnish evidence of
the presence of a nitrate. It may be regarded simply as a trial-test. With
respect to the action of copper filings and sulphuric acid, there is no salt of
potash but the nitrate (that which is compounded of nitric acid) which gives
such results as have been described. The bromide of potassium gives off
ruddy vapours (bromine,) somewhat resembling those of nitrous acid; but
these bleach litmus paper, and are in other respects easily distinguishable.
Besides, theseruddy vapours are given off from the solid bromine by sulphu-
ric acid without the addition of copper filings, whereas a nitrate under similar
circumstances yields a colourless acid vapour. It may be safely affirmed, that
bromine could not be mistaken for nitrous acid vapour, by one who had been
at all accustomed to chemical analysis.

In acid liquids containing organic matter.—Nitric acid maybe administered
in such liquids as vinegar or porter. In this case, besides the acid reaction,
there will be the peculiar smell produced by the acid, when mixed with sub-
stances ofan organic nature. The application of the usual tests is here coun-
teracted:—thus unless the quantity of nitric acid in such a liquid as porter be
very considerable, the orange-red fumes of nitrous acid are not evolved on
boiling the liquid with Copper-cuttings. If the liquid be viscid, this viscidity
must be destroyed by dilution with water:—and in all cases, if any solid or
insoluble substances are floating in it, as in the matters vomited or contents of
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the stomach, it must be filtered, in order to obtain at least a portion of the
acid liquid. This operation is commonly very slow. If we procure the clear
acid liquid, the colour may be disregarded. We should then carefully neutra-
lize it with a weak solution of potash, or its carbonate; and boil it with a large
quantity of well-washed animal charcoal for two hours. On filtration, it will
probably come through of a pale yellow colour. If the colour be at all deep,
it must be reboiled with a fresh quantity of animal charcoal, and now on fil-
tration it will be tolerably clear. Concentrate to a small bulk by evaporation.
As a trial-test we may dip in a slip of bibulous paper, dry it, and observe whe-
ther it burns with deflagration. This commonly answers, unless the quantity
of nitric acid present be very small, or unless the nitrate of potash formed, be
mixed with a large portion ofsome other salt. A few drops of the liquid may
be crystallized on a piece of glass, by slow evaporation; and theresulting crys-
tals examined for all those properties which have been described as charac-
teristic of the compound of potash with nitric acid. The crystals obtained,
may be coloured and impure. This circumstance does not at all interfere with
the action of the most important test for nitric acid, namely, that by copper-
filings and sulphuric acid. They may, however, if necessary, be purified by
digesting them in pure ether, or pure alcohol. These liquids do not dissolve
the nitrate of potash, butwill often serve to remove from it the organic matters
by which it is coloured. This process, according to my observation, is very
effectual in detecting nitric acid, when mixed with liquids resembling porter.
If the acid has been administered in vinegar, acetate of potash, as well as
nitrate, is formed during the neutralization. The acetate may be separated by
pure alcohol, inwhich it is very soluble, while the nitrate remains undissolved.
Other modifications will suggest themselves, according to the nature of the
liquid with which the acid is mixed.

Nevlral liquids.—But the vomited matters and the contents of the stomach
may have no acid reaction, and yet nitric acid be present. Thus it may
have become neutralized by lime or magnesia, through the administration of
antidotes. In such a case, it would not be easily detected, unless it were in
pretty large quantity. By the addition of carbonate of potash to the filtered
neutral liquid, these earthy nitrates may be transformed to nitre, and the ana-
lysis then proceeded with,—the carbonates of lime andmagnesia formed, being
separated by filtration. Again, for the same reasons as those mentioned in
speaking of sulphuric acid, the liquid found in the stomach of a person who
has died from nitric acid, may not contain a trace of the poison, either free or
combined. Its absence, therefore, does not negative a charge of poisoning.
Nitric acid has a much stronger tendency than the sulphuric to combine with
the solid organic tissues; and in decomposing them, it undergoes decomposition
itself. In a case of this kind, those parts of the mucous membrane, whether
of the oesophagus or stomach, which are stained yellow or corroded, should be
boiled in water previously rendered alkaline by potash. The resulting liquid
may thenbe examined for nitre. This experiment, from the small quantity
offree acid present, is very likely to fail. In examining the stomachs of rab-
bits killed by nitric acid, I have found thateven deeply stained portions of the
mucous membrane have yielded commonly only very faint traces of acid.
But the discovery of no more than traces of acid in these cases of poisoning,
is, in my opinion, tantamount to a failure of the chemical branch of evidence;
for no inference could be drawn from such minute results relative to the fact
of poisoning, unless theevidence from symptoms and post-mortem appearances,
with moral circumstances, were sufficiently conclusive; and when this is the
case, whether the poison be wholly absent, or exist only in infinitesimal traces,
must be a matter of trifling importance. It may perhaps be proper to men-
tion in this place, that the nitrates have not been found to exist as natural con-
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stituents ofthe secretions of the alimentary canal. Ifany alkaline chloride be
present in the organic liquid, it will be difficult to obtain evidence of nitric acid
or a nitrate by the usual tests, since a decomposition would ensue whereby
chlorine would,be evolved. In order to counteract this difficulty, Dr. Chris-
tison has recommended the entire "precipitation of the chloride in the first
instance, by a hot solution of acetate of silver. Oxide of silver would answer
the same purpose. Orfila states that he has discovered nitric acid in the urine
of animals poisoned by it. He considered that it had been absorbed and car-
ried into that liquid. (Op. cit. i. 145.)

H)n solid organic substances.—We have already spoken of the modification
required in the analysis, in reference to the supposed presence of the poison
in the discoloured or corroded portions of the mucous membrane. This acid
is, however, sometimes maliciously thrown at persons; and we may be re-
quired to examine some articles ofdress, suspected to have been stained by it.
The spots produced by strong nitric acid on woollen stuffs, are either of a
yellow, orange-red, or a brown colour, according to the time at which they are
seen. On black cloth they are at first of a light brown colour, passing after
eight or ten days to an olive green with a red border. After a time they be-
come dry, (unlike those produced by strong sulphuric acid,) and the texture of
the cloth is entirely destroyed. In order to examine them, the stainedpor-
tions may be cut out and digested in a small quantity of warm distilled water.
If nitric acid be still present, the water will acquire an acid reaction;
but in order to establish this, the liquid must be neutralized by potash, then
evaporated, and examined for nitrate of potash in the way already described.
Should the water acquire no acid reaction, then there is no perceptible quan-
tity of acid present. To render this certain, however, the water may be made
feebly alkaline by potash, and again boiled with the stuff; the liquid may be
filtered and examined for nitre. It is rare that any evidence of the presence
of nitric acid is obtained by this latter process, when the stained portions of
cloth do not give out any free acid to the distilled water in the first instance.
Should any traces of nitric acid be perceived in an experiment of this kind, an
unattacked portion of cloth or stuffmust be examined, before we can draw the
inference that nitric acid has been spilled or thrown on it. On these occasions
we may be often disappointed in searching for chemical evidence ofnitric acid.
Not to mention that the acid may be easily removed by washing while the stain
remains, we must remember that it is volatile, easily decomposed, and its
nature entirely changed by contact with the organic substance. These facts
will explain to us, why after a few weeks the chemical evidence of the pre-
sence of this acid will sometimes be entirelylost; while in the case of sulphu-
ric acid, the stains may furnish abundant evidence of its presence after many
years' exposure. In all cases of the suspected throwing of nitric acid, the
spots on the dress should be examined as soon as possible, or the chemical
analysis will fail. The following case occurred a few years since at Guy's
Hospital:—A man had some strong nitric acid maliciously thrown in his face,
and the sight of one eye was thereby entirely destroyed. He wore at the time
a blue stuff coat, which was not sent to be examined until Jive weeks after the
accident, and only a few days before the trial of the prisoner for the offence !
The sleeve and body of the coat were found to be covered with numerous spots
of a yellowish-brown colour. The spots were quite dry; they had evidently
been caused by some corrosive acid. The colour was discharged, and the
fibre of the stuff corroded. Not a trace of nitric acid could be detected in
them, although there was no doubt that it had been used. Its disappearance
was probably due partly to its decomposition in the stuff, and partly to its vo-
latility. Had the coat been examined soon after the offence, the nature of the
acid would have been easily determined. I have been able to procure certain
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evidence ofthe presence of nitric acid in stains on black cloth, a fortnight after
the liquid had been spilled. The quantity of acid present was, however, so
small, that on adding to the filtered liquid, gold leafand muriatic acid, and boil-
ing, there was no apparent solution of the metal, nor on trying another por-
tion with sulphate of indigo was the colour discharged! A third portion of
the acid liquid was neutralized by carbonate of potash, and evaporated, when
crystals of nitre (amounting to about a grain) were obtained. These rapidly
gave, with copper filings and sulphuric acid, the characters ofa nitrate. There
was but a thin slip of cloth used in the experiment. Dr. Christison has ob-
tained evidence of the presence of the acid in stains on cloth, made seven
weeks before. (Op. cit. 178.) The neutralizedliquid insuch cases will often
be found to give a well-marked effect with sulphate of narcotine. In conduct-
ing an analysis of this kind, it has been recommended, when we obtain an
acid liquid, to test it with the nitrate of barytes and nitrate of silver. The
liquid, if it contain nitric acid only, should give negative results ; but there are
few specimens of cloth which do not yield traces ofsulphuric andmuriatic acids
or of sulphates andmuriates or chlorides, so that nitric acid may still be present
when one or the other of these tests is affected.

QUANTITATIVE ANALYSIS.

Convert the nitric acid, contained in a measured quantity of the liquid, to
nitre, in the way above described. Convert the whole quantity ofnitre thus ob-
tained to sulphate of potash by the cautious addition of strong sulphuric acid.
Dissolve this salt in water, and evaporate to dryness. Calcine the residue, and
afterwards wash it with alcohol, to remove if necessary any portion of free sul-
phuric acid. For every one hundred grains of dry sulphate of potash thus ob-
tained, we may estimate that there were present in the measured quantity of
liquid, about eighty-two grains of liquid nitric acid, (aqua-fortis, bihydrate)—the
bulk of which by measure, may be easily determined by calculation. Should
the dried sulphate be very acid it may be necessary to moisten it with a solution
ofsesquicarbonate of- ammonia, and re-expose it to heat, to drive off the volatile
alkali with the surplus sulphuric acid. Sulphate of potash, it must be remem-
bered, is a perfectly neutral salt.

CHAPTER XVII.

POISONING BY MURIATIC ACID OR SPIRIT OP SALT —RARELY TAKENAS A POISON. SYMP-
TOMS POST-MORTEM APPEARANCES—QUANTITY REQUIRED TO DESTROY LIFE FATAL
CASES TREATMENT. CHEMICAL ANALYSIS—DETECTION OF THE ACID IN PURE AND

' MIXED LIQUIDS—-ON ARTICLES OP CLOTHING—IN CASES OF FORGERY. PHOSPHORIC
ACID—EXPERIMENTS ON ANIMALS A COMPARATIVELY INERTSUBSTANCE—TESTS FOR
PHOSPHORIC AND PYROPHOSPHORIC ACIDS. BORACIC ACID.

But very little is known concerning the action of muriaticacid or hydrochloric
acid as a poison. That this form of poisoning is not very common, may be in-
ferred from the fact, that Orfila has reported only one case, communicated to
him by Dr. Serres, in his large work on Toxicology (i. 155.) In the Coroner's
report for England, during the years 1837-8, out of five hundred and twenty-
seven cases ofpoisoning, there was not one in which this acid was the poison
used. I have been able to collect the reports oforfly three cases ofpoisoning by
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muriatic acid that have occurred in this metropolis, during a period of sixteen
years. From this statement it will be seen that the medico-legal history of this
kind ofpoisoning is very incomplete. j*

SYMPTOMS.

From the few imperfect reports that have yet appeared, the symptoms pro-
duced by this acid do not differ widely from those caused by the two other
mineral acids, described in the preceding chapters. There is thesame sensation
of burning heat extending from the throat to the epigastrium, with vomiting of
a highly acid liquid of a dark green colour, mixed with mucous and altered
blood. The tongue becomes swollen and dry; and with much thirst, there is
great difficulty of deglutition. The tonsils and throat are inflamed. It is said
that there is an escape of acrid pungent vapours from the mouth, when the acl3
is first swallowed (Orfila;) but thisdoes not seem to have been observed inany of
the reported English cases. In two instances, neither the vomiting nor pain in
the abdomen was urgent, although both terminated fatally. The chief seat of
pain was in the throatand fauces. In one instance, in which probably an ounce
of the acid had been swallowed, the individual was able to walk to his home at
a distance of three quarters ofa mile. In general, the power of locomotion ap-
pears to be destroyed in mineral-acid poisoning, from the extreme severity of the
pain (p. 164, ante.) The pulse has been observed to be small, frequent, and ir-
regular; the skin cold and clammy. The intellectual faculties have remained
clear until death.

POST-MORTEM APPEARANCES.

The fauces, larynx, and esophagus, have been found highly inflamed, the
mucous membrane lying in detached masses or actually sloughing away. In
one instance the membrane was thickened. The coats of the stomach have
been so much corroded that, in many places, there was only the peritoneal tunic
left; and in attempting to remove the organ in this case, the parietes gave way.
The contents have been sometimes of a yellowish, at others of a dark green
colour. In one case, where the fundus of the gall-bladder came in contact with
the stomach, it was observed to have a bright green colour, arising from the
well-known action of this acid on the bile. In no instance yet reported, was
the stomach perforated. On removing the contents, the lining membrane has
been found blackened, and presenting a charred appearance—the blackening
extending through the whole length of the duodenum, and being especially
marked on the prominent parts of the numerous valvulae conniventes, the inter-

* vals being stained of a greenish-yellow colour, from the actionof theacid on the
bile.—(Case by Mr. Q,uekett, Med. Gaz. xxv. 285.) When death did not take
place until after the lapse of several days, the coats of the stomach were highly
inflamed, and for the most part in a sloughing state;—large dark shreds of mem-
brane were hanging from the sides of the organ, especially about the pylorus.
The inflammation had extended also into the duodenum.

In a case which occurred in 1839,related by Dr. Galtier,a man swallowed
hydrochloric acid (quantity not known) and suffered immediately from the
usual symptoms. Magnesia and other remedies were employed, but he died
in twelve hours. On inspection, nine hours after death,—the gall-bladder was
found distended, and of a bright yellow colour, the stomachof a leaden colour,
and its vessels gorged with black blood,—the coats so much destroyed that in
some parts only theperitoneum remained, and they gave way on being handled.
The mucous membrane was unequally blackened and corroded in patches.The same appearance was presented by the mucous membrane of the duode-

17
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•

num, especially at the edges of the valvulae conniventes. In the interspaces
the membrane was stained with a greenish-yellow coloured bile. (Toxicolo-
gic i. 216.) It does not appear that any attempt was made to determine the
presence of muriatic acid in the contents of the viscera: the case is 'thus left
somewhat incomplete.

QUANTITY REQUIRED TO DESTROY LIFE

With respect to this question, and the period atwhich the caseproves fatal,
there is no reason to suppose that the muriatic acid differs from the sulphuric
and nitric acids in relation to these points. The cases that have hitherto oc-
curred throw but little light upon these questions. The medical jurist must
be content to draw an inference, the fairness of which cannot be disputed,
when it is based upon the strong analogy which exists between the effects of
this and the other two acids. The facts at present before us are these.—In
one case, two ounces destroyed life in thirty-three hours; in a second, the
same quantity killed the person in eight days; and in a third, a like dose
proved fatal in Jive hours and a half. This, I believe, is the most rapidly
fatal case onrecord. The smallest dose that appears to have destroyed life
was about an ounce. The patient died in fifteen hours. In the case reported
by Orfila, the dose was an ounce and a half, and this proved fatal in about
eighteen hours. If cases of poisoning by this substance were more frequent,
it would, no doubt, be found that not only might death take place within a
much shorter period, but that a much smaller quantity,evenone drachm,might
prove fatal. All the cases of poisoning by this acid, which I have found re-
ported, have occurred ih adults; some from accident, and others from suicide.
There is no instance, so far as I know* in which muriatic acid has ever been
used for the purpose of murder.

[Dr. Toothaker (Boston Med. and Surg. Journ. xv. 270,) reports a case
where an ounce of the officinal acid Was taken, and the patient recovered,
though with long continued symptoms of irritation of the gastric mucous
membrane. —G."]

The following case reported by Mr. Crawford, (Lancet, March 1840,) is in
several respects interesting to the medical jurist.

A woman aged forty, took, in order to poison herself, two ounces of a
mixture used by her husband for the purpose of browning gun-barrels. This
mixture was stated to be composed of equal parts of tincture of steel and
strong muriatic acid, with a few drops of a solution of corrosive sublimate.
Soon after she had taken the liquid, she vomited. In about half an hour, she
was seen by a druggist; Vomiting had then ceasefl. She answered questions
rationally, and was sensible until she died; but made no complaint of heat'
or pain in the mouth, throat, or epigastrium. There was no thirst. The pulse
could not be felt at the extremities, and the heart's action was very feeble.
The muscles of the extremities felt hard, as if contracted. Srie died in about
five hours and a half after taking the mixture". Two hours before death, the
bowels were opened twice. Ort inspection, the stomach was found contracted,
and its mucous membrane thrown into ridges and furrows. The ridges were
Of a brown colour, as if charred; when the surface was scraped, it could be
readily peeled off, and the part exposed showednumerous small black granules,
which seemed to be nothing more than altered blood. The furrows were of
a fine scarlet colour. It was not perforated. Appearances similar to these
were noticedin the duodenum and jejunum. The lowerpart of theoesophagus
was charred, artd its lining membrane was easily peeled off. There is no ac-
count given of the state of the mouth, fauces and larynx. There is no doubt
that the active agent and cause of death here was muriatic acid. An analysis
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of the mixture proved this, for it yielded an abundance of that acid, and a
quantity of iron; but there was no trace of bichloride of mercury.

TREATMENT.

The same as in poisoning by sulphuric and nitric acids. (See ante, p.
169.)

CHEMICAL ANALYSIS

The commercial acid has a deep lemon-yellow colour. It contains iron,
and often common salt, leaving a residue of impurity on evaporation. It is
not commonly so concentrated, as to possess the property of fuming in the
air: a property which ofcourse depends on its strength, and therefore may be
present or absent in any given specimen. The liquid will be found highly
acid:—it tinges organic substances of a yellow colour, and corrodes them. ].

When boiled with copper, there is but little action, the acid is in great part dis-
tilled over in vapour. 2. The acid, if moderately pure, may be boiled en-
tirely away on pure mercury without being affected by the metal. These tests
eminently distinguish the muriatic from the two preceding acids. 3. When
boiled with black oxide of manganese, in fine powder, chlorine is evolved,
known by its colour, odour, and bleaching properties on litmus and other
colouring matters. This last test is conclusive:—there is no other acid which
is thus affeGted by the peroxide of manganese. One drop of muriatic acid in
a tube ofvery small bore, will give satisfactory results.

Tests.—-When the acid is much dilutedwith water, the property of evolving
chlorine with peroxide ofmanganese, is lost. In this case, there is one most
satisfactory test for the presence of muriatic acid—the nitrate ofsilver. This
test gives, with the acid, a dense white clotted precipitate of chloride ofsilver.
The precipitate thus formed acquirers speedily a dark colour by exposure to
light; and it is known from all other white salts of silver, by the following
properties. 1. It is insoluble in nitric acid. 2. It is very soluble in caustic
ammonia. 3. It is insoluble in caustic potash. 4. When dried, and heated
on platina or glass, it melts like a resin, forming a yellowish-coloured sectile
mass. Unless these properties be possessed by the precipitate, it is im-
possible to refer the action of the test to the presence of muriatic acid. The
delicacy of the silver test is such, that it will easily detect the thirteen-hun-
dredth part of a grain of muriatic acid in a minimum ofwater, and will form
a perceptible opalescence (precipitate,) when the acid is diffused through
290,400 times its weight of water.

Objections.—It may be objected to the application of the silver test, that
other acids form with it white precipitates, which might be mistaken for the
chloride of silver. There are two common acids, both of them poisons,—
namely, the prussic and the oxalic, \yhich in this respept, resemble the muri-
atic. The prussic acid would be immediately known by its odour, or by the
effect of heat on the cyanide of silver, (See Prussic Acid.) The white pre-
cipitate produced by the test in oxalic acid, is known from the chloride by its
entire solubility in nitric acid. The evaporation of a portion of the tested
acid liquid, would moreover leave crystals of a solid acid. Iodic acid also
gives a dense white precipitate with nitrate of silver, and the iodate of silver
thus formed, resembles the chloride in being scarcely soluble in nitric acid
(except when boiled in a large quantity,) and soluble in caustic ammonia.The iodic acid is a substance which is rarely met with out ofa chemical labo-
ratory. It is immediately known from the muriatic acid, by adding to the
liquid, sulphurous acid and starch, when blue iodide of farina is produced.
The iodate of silver differs from the chloride, in not being so readily changed
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by exposure to light: and in being decomposed by caustic potash, which sepa-
rates from it brown oxide of silver. The oxalate of silver is also thus known
from the chloride: oxide of silver, being separated from it by an alkali. The
chloride is unchanged by caustic potash until heat is applied:—oxide of silver
is then slowly produced. Caustic potash may therefore serve to distinguish
these precipitates of the salts of silver from each other.

Again, the mixture of any simple acid, such as the acetic, tartaric, or citric,
with a solutionofcommon salt, might be pronounced to be muriatic acid from
the action of the test, when in reality no free muriatic acid was present. A
suspicion of this kind would naturally arise, ifon evaporating a portion of the
acid liquid, a large quantity of a solid white residue was obtained. The diffi-
culty in such a case may beremoved by resorting to the process recommended
in speaking of sulphuric acid (ante, p. 176.) If we take equal quantities of
the acid liquid, and precipitate one portion entirely by nitrate of silver,—then
evaporate the other portion to dryness, dissolve the dry salt in water, and pre-
cipitate this solution entirely by the test, it is obvious that if there be no free
muriatic acid present, the precipitated chloride will have exactly the same
weight in the two cases. The precipitate should in each case be well washed
in water, acidulated withnitric acid. If free muriatic acid were present, the
precipitate obtained in the former case, would exceed in weight that obtained
in the latter.

Li liquids containing organic matters.—Such liquids will have a highly
acid reaction. It might be supposed that the nitrate of silver would serve as
a good trial-test; but it must be remembered, that this salt is liable to be pre-
cipitated by numerous organic liquids, such as vinegar and porter, although no
free muriatic acid may be present. This arises eitherfrom the presence ofchlo-
rides in most liquids of this description, or from oxide of silver being itself
precipitated by certain organic principles. In the last-mentioned case, the
precipitate is known from the chloride by being entirely soluble in nitric acid.
This test for muriatic acid cannot however be safely employed in the analysis
of any liquid containing organic matter. Under these circumstances there are
two ways of proceeding. 1. To distil the liquid at a low temperature in a
retort fitted with a receiver. Any free muriatic acid will pass over, be con-
densed, and may now be safely tested. A mixture of sulphuric acid with
a muriate in the liquid, would produce the same effect, and lead to error.
The action of nitrate ofbarytes upon the acid organic liquid, would, however,
show whether sulphuric acid were present or not. This process only answers
when the muriatic acid is in moderately large proportion. If the quantity be
small, none is obtained unless the distillation is carried to dryness; but then
the process is open to objection. (See Ann. d'Hyg., Oct. 1842, ii. 339.) 2.
We may evaporate to dryness, a fractional portion of the organic liquid; cal-
cine any residue, and observe whether on disgestion in water and filtration,
we obtain a solution of a chloride; if not, we must neutralize the acid organic
liquid by adding carbonate of soda—then evaporate and incinerate the residue.
In this way, we obtain all the muriatic acid contained in the liquid as chloride
of sodium. Should any chloride result from the first evaporation of the acid
liquid, the quantity of muriatic acid thus obtained,must be deducted from that
which results in the last-mentioned process.

[The nitrate ofsilver though a delicate test for muriaticacid, acts in a similar
manner with the soluble muriates, andhence the formation of the characteristic
precipitate can only indicate that muriatic acid was present, but does not de-
monstrate whether it was in a free state. Another difficulty arises from the
fact of this acid always existing as a constituent of the gastric juice, ofwhich
itforms about l-1500th, and in some morbid conditions of the stomacha much
larger proportion. Hence, its presence in the stomach in minute quantity is
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not to be absolutely attributed to its ingestion, or that it was evenremotely the
cause of death.—G.]

Vomited matters and contents of the stomach.—The process is the same in
the two cases. The liquid should be separated from the solid portions by
nitration through cotton or paper. Ifacid, we must proceed as directed in
speaking of the analysis of an organic liquid. In giving evidence on this
point, a witness may be fairly asked, whether the natural secretions of the
stomach do not owe their acidity to the presence of free mforiatic acid. The
experiments of Dr. Prout have proved that this is really the case:—that the
gastric secretions are acid, owing to the presence of free muriatic and acetic
acids. An objection of this kind is answered by the facts,—that the quantity
of free muriatic acid, naturally contained in the gastric secretions, does not
exceed the 1500thpart by weight, i. e. it amounts to about five grains in six-
teen ounces of liquid. (Prout.) This would give only a very feeble acidity,
and but a trivial result with the test; whereas, the liquid may be intensely
acid, and yield a large quantity of muriatic acid on being distilled. 2. The
medical juristwould look for the characteristic symptoms and post-mortem
appearances, before he inferred that the mineral acid had been taken as a poi-
son. If these are wanting, and the quantity of free muriatic acid is but small,
then there would be no evidence of poisoning, so far as chemical analysis was
concerned. A mixture of vinegar and salt might be easily mistaken for mu-
riatic acid in an organic liquid, but no muriatic acid wouldbe obtained on
tillation, and no additional quantity of chloride would be obtained on neutralir
zationby carbonate of soda and incineration. As organic matterholds muriatic
acid with strong affinity, Orfila has recommended that it should be precipitated
by a strong solution of tannic acid, before distillationis resorted to. The liquid
for examination may be neutral, owing to the administration of antidotes.
The muriatic acid may have been neutralized by carbonate of soda or mag-
nesia. This would be discovered on evaporation,and the quantity of resulting
alkaline chloride would indicate the quantity of muriatic acid. But to any
inference of this kind, there are very strong objections. If the quantity of
chloride of sodium be small, theresults might be referred to that portion of
the salt which always exists naturally in the gastric secretions; if large, the
chloride of sodium is so common an ingredient in most kinds of food, that its
presence inthe contents of the stomach might caeteris paribus be fairly ascribed
to this source. On the whole, then, it is clear that the chemical evidence in
poisoning by muriatic acid must fail, unless the acid be discovered in large
quantity and in a free state, in the contents of the stomach; or unless there
be at the same time corroborative evidence of poisoning from symptoms and
post-mortem appearances. It need hardly be observed, that owing to violent
vomiting or medical treatment,all traces of the acid mayhave disappeared from
the stomach, notwithstanding the person may have died from its effects. It
does not appear that muriatic acid was found in the stomach in the few cases
of poisoning by it, which are on record. The analyst must remember, that in
examining the stomach of a person poisoned by muriatic acid, he may discover
arsenic,—some of the common varieties of the acid containing this poison as
an impurity. •

On solid organic substance*.■—Chemical evidence may be obtained from this
source, when other sources fail. In Mr. Quekett's case, no muriatic acid was
found in the stomach : but the nature of the poison was accurately determined
by examining a piece of the deceased's waistcoat, on which some of the acid
swallowed, had become accidentally spilled. By digesting the stuff in warm
distilled water, a highly acid liquid may be obtained on filtration, which, if
muriatic acidbe present, will yield, with nitrate of silver, a white precipitate,
possessing all the properties of chloride of silver. The spots produced on black

17*
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cloth by the strong acid are at first of a bright red, but in ten or twelve days
they change to a red brown. Hence it will be perceived that this acid diners
from the others in the effect produced on black cloth. Sulphuric and nitric
acids produce brown and not red stains, the stain from the former acquiring a
red fringe only after some days. An unstained portion of the cloth should
always be examined by way of comparison. I have remarked that the red
colour produced bv muriatic acid in black cloth is removed by boiling water,
the cloth becoming black, but again on drying acquiring ared-brown colour.
The diluted muriatic, like the diluted sulphuric and nitric acids, produces at
once red stains on black cloth.

If muriatic acid be used for the erasure of writing ink, for the purposes of
forgery, its presence in the paper may be detected by a similarprocess. Sup-
posing that there should be no free acid in the paper, the addition of ferrocy-
anide of potassium (by producing Prussian blue,) will show that a soluble salt
ofiron (sesquichloride) has been diffused through the substance of the paper.

A man of the name of Hart was tried at the Central Criminal Court, Dec.
1836,on a charge of forgery under the following circumstances. The prisoner

received a blank acceptance for £200, and afterwards erased the figure 2 by
an acid, and substituted the figure 5. The witness who gave chemical evi-
dence on this occasion, deposed that some acid had been used to effect the
erasure, but he could not ascertain its nature. He suspected that it musthave
been either the muriatic or oxalic acid, probably the former. Counsel ingeni-
ously objected to the evidence, that chloride of lime was used in the manufac-
ture of paper and might account for the results obtained by the tests; but in
answer to this, it was properly stated, that the chloride was entirely removed
by subsequent washing. If any acid liquid were obtained from a stain on
paper under these circumstances, the muriatic would easily be known from the
oxalic acid by the fact that the chloride of silver is not soluble in nitric acid,
while the oxalate of silver is soluble in it.

For the analysis ofChloride of Sodium see post, Chap. xxi.

quantitative analysis.

This may be performed by estimating the quantity of muriatic acid by the
quantity pf chloride of silver obtained from the whole, or a fractional part of
the liquid subjected to analysis. For every 100 grains of the thoroughly dried
chloride of silver, we may allow sixty-nine grains of muriatic acid of the ordi-
nary Pharmacopceial strength. The diluted muriatic acid of the Pharmaco-
poeia contains one-fourth by measure of strong acid.

PHOSPHORIC ACID.

Phosphoric acid, according to Orfila, possesses, in a toxicological view, pro-
perties analogous to those which have been described of the other mineral
acids : but nothing is known concerning its action on the human subject, as
there is no instance recorded of its having been swallowed as a poison. It is
supposed that the poisonous properties of phosphorous are owing to its con-
version to this acid in the body ; but reasons will be hereafter assigned to show
that this is not probable. In their knowledge of the symptoms and post-mor-
tem appearances, toxicologists have nothing to guide them, therefore, but the
results of a few experiments on animals; and these are of a very conflicting
nature.

Orfila gave a dog twenty-Jive grains of the acid dissolved in little more than
its weight of water. In two minutes, the animal vomited a reddish-coloured
mucous liquid, and the vomiting was repeated four times within the first hour.
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In two hours, it appeared to sufferfrom pain in the throat, and made ineffectual
attempts to vomit. The following day the animal was depressed, and could
neither stand nor walk. It died twenty-three hours after taking the acid. The
mucous membrane of the stomach, near the pylorus, as well as that of the
duodenum, was of a deep red colour.

In another experiment, performed by Hunefeld, and quoted by Orfila, twenty-
one grains of Phosphorous acid (Phosphoriger Satire) were given to a rabbit.
For about an hour the animal appeared uneasy, and refused its food, but in a
short time it completely recovered. After the lapse of twenty-four hours,
sixty-two grains of the acid, dissolved in a small quantity of water, were given
to it. Respiration became difficult—the animal was very uneasy : in ten or
twelve hours it vomited a bloody fluid, and died in slight convulsions. The
mucous membraneof the stomachat the cardiac end, was of ared-brown colour.
This organ contained only a small quantity of phosphoric acid. The ab-
dominal viscera were healthy, and no trace of the poison was found in them.
The heart and lungs were gorgedwith blood—the brain healthy. The odour
of phosphorous was not perceptible in any part of the body : but the urine was
strongly impregnated with phosphoric acid,—a fact proved by adding to it
ammonia and the sulphate of magnesia. (Toxicologic, i. 177.)

In an experiment performed by Dr. Glover,fifty grains of glacial phos-
phoric acid were given to a rabbit dissolved in two fiuid-drachms of water,
but the dose produced no effect. (Ed. Med. and Surg. Journ. lvii. p. 121.)

It can hardly be said,from the results of these experiments, thatthere is any
analogy between the action of this and the other mineral acids, except when
the latter are so much diluted as to have their corrosive properties entirely
destroyed. Phosphoric acid appears to act only as an irritant, even when
highly concentrated; but Dr. Glover's experiment shows that it does not
possess any very active properties. At least, it would be necessary to give it
in a very considerable dose, in order to produce any well-marked effects.

According to the recent experiments of Drs. Weigel and Krug, pure phos-
phoric acid has not any irritating action on the coats of the stomach when given
in an ordinary dose. When applied to the mucous membrane of the stomachs
of rabbits, it did not leave any sensible traces ofcorrosion. If, on the contrary,
the same dqse of phosphoric acid, containing only a tenth part ofphosphorous
acid, were given, the animals perished after some hours ; and the mucous mem-
brane of the stomach presented traces of gangrenous inflammation which they
ascribed to the peroxidation of the phosphorous acid. (Journal de Chimie
Medicale, Mai 1845,p. 288.) From these experiments, it would appear that
phosphorous acid is far more powerful than phosphoric acid; and admitting
their correctness, the activity of phosphorous as a poison may be probably
due to its becoming in die first instance converted to phosphorous acid.

CHEMICAL ANALYSIS.

Phosphoric acid in solution. "But onetest is required, i. e. Nitrate ofsilver.
This gives a milky opacity withphosphoric acid,—which is changed to a light
yellow precipitate on the addition of a few drops of a weak solution of am-
monia. The phosphoric might in this respect be confounded with arsenious
acid, but it is easily known from this poison,—1, by its giving no deposit on
copper when boiled with muriatic acid,—and 2, no yellow precipitate when
treated with sulphuretted hydrogen gas. For phosphoric acid in the solid
state, or as it is procured by digesting a suspected powder in nitric acid and
evaporating to a syrup. (See Phosphorus, post, chap, xxii.) The following
is a test which will detect the acid in the minutest quantity, even when mixed
up with other bodies which resist the effects of heat:—Evaporate to a syrup
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in a platina capsule, and add finely powdered muriate of ammonia, at the same
time applying a high temperature by a spirit lamp. If phosphoric acid be
present, it will escape in dense white flakes as a volatile and strongly acid
vapour (pyrophosphoric acid) plainly distinguishable from thewhite vapour of
muriate of ammonia.

When phosphoric acid has been heated to a high temperature, it becomes
converted to Pybophosphokic acid, and its chemical properties are entirely
changed. In this state, it may be obtained by acting on phosphorus with nitric
acid, and evaporating to a syrup. When this syrupy extract or the solid acid
is dissolved in water, it forms a strongly acid solution—which is precipitated
while by nitrate of silver, whether an alkali be previously added or not. The
pyrophosphate of silver is easily soluble in nitric acid. Pyrophosphoric acid
also precipitates immediately a solution of albumen in water. A solution of
common phosphoric acid does not precipitate this animal principle.

Phosphorous acid.—This acid differs from the phosphoric, in possessing the
property of reducing at a boiling temperature the nitrate of silver, chloride of
gold, and corrosive sublimate. The best method of analysing it is to convert it
by nitric acid and heat to phosphoric acid, and then apply thetests for this body.
It shouldbe remembered that theacids of phosphorous sometimescontain arsenic
under the form ofarsenic acid. The presence of a minute trace ofarsenic may
be immediately detected by the application of Reinsch's process. (See post,
Arsenic)

BORACIC ACID.

According to Mitscherlich, this solid mineralacid is avery virulentpoison, but it
does not begin to act until some timeafter ithas been administered toan animal.
He found that one drachmkilled a small rabbit in seventeen hours; half a
drachm, given in two doses at an interval of less than four hours, caused the
death of another rabbit in about twenty-six hours. The symptoms produced
were rapid breathing and quick pulse, followed by debility. Spasms super-
vened, with colic (1), great restlessness, soft and mucous faeces, great prostra-
tion, and convulsions. Before death the breathing became slow and the body
cold. The stomach and small intestines were found highly inflamed. He
could not ascertain that the acid was absorbed; but Wohler is reported to have
found it in the urine of a dog to which he had administered it. (Med. Times,
Sept. 1845,p. 342.) So far as I am aware, this substance has never produced
any serious effects on the humanbody.

CHEMICAL ANALYSIS,

Boracic acid is seen in white scaly crystals. 1. It is not very soluble in
water, but gives, when boiled in water, a well-marked acid reaction. 2. It is
soluble in alcohol, and when the flame is ignited, this acquires a rich green
colour. 3. It is soluble in caustic alkalies, forming the class of borates. If
taken as a poison, it is likely from its great insolubility, to be found in the con-
tents of the stomach, or in the matter ejected by vomiting.
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CHAPTER XVIII.
POFSON1NG BY MIXED MINERAL ACIDS—AQUA REGIA, OR NITRO-MURIATIC ACID—AQUA

REGINiE, OR NITRO-SULPHURIC ACID. TESTS FOR THE COMPOUND ACIDS FEIGNED
POISONING BY THE MINERAL ACIDS DIAGNOSIS FROM SYMPTOMS DIAGNOSIS FROM
POST-MORTEM APPEARANCES CASE —ACTION OF THE MINERAL ACIDS ON DEAD ANI-
MAL MATTER—DEATH FROM LATENT NATURAL CAUSES IN POISONING BY THE MINE-
RAL ACIDS.

In general the mineral acids are taken separately as poisons; but they may
be taken in a mixed state; especially as some mixtures of this description are
largely used in the arts. Thus, the aqua regia, a mixture of nitric and muriatic
acids, is used for dissolving gold and platina; while the aqua regin.e, nitro-sul-
phuric acid, is employed for dissolving silver and separating it from plated
articles. I have not been able to find in any work on toxicology, an account of
a case of poisoning by the nitro-muriatic acid; but Orfila gives one case of poi-
soning by nitro-sulphuric acid.

A man, aged twenty-four, swallowed a mixture consisting of one ounce of
strong nitric acid and two drachms of strong sulphuric acid. The usual symp-
toms followed, and he died in eight hours. The post-mortem appearances, as
might have been presumed from the relative quantities of the two acids taken,
were more thoseof nitric than of sulphuric acid. (Toxicologie G6ne"rale, i. 129.)
There is but little doubt that nitro-muriaticacid would produce symptoms, and
cause appearances, analogous to those described in speaking of muriatic acid.
The mixed effects of nitric acid might be also perceptible. The quantity re-
quired to destroy life, and the period at which death will ensue,may be inferred
from what has been already said of these acids.

CHEMICAL ANALYSIS.

Nilro-muriatic acid.—This liquid is of a deep yellow or red colour, and is
intensely acid.—1. It is known from its two component acids, by immediately
dissolving pure leaf-gold,either with or without the aid of a gentle heat.—2. On
boiling a portion of the mixture, chlorine gas is evolved; and litmus paper is
bleached at the mouth of the vessel. If the mixed acids be very much diluted
with water, these properties are lost.—3. Muriatic acid is discovered, by adding
to it, when diluted, nitrate of silver.—4. Nitric acid is detectedby boiling in it
some cuttings of copper—the red fumes of nitrous acid are evolved. Unless
there be sulphuric acid present, nitrate of barytes will give no precipitate with
the dilutedacid. It is difficult to understand, that it would ever be necessary for
legal purposes, to determine therelative proportions of nitric and muriatic acids
in this compound. If such a necessity arose, oxide of silver might be used to
separate the muriatic acid, and the quantity of this deducted from the whole
quantity of acid experimented on, would give the proportion of nitric acid.
There are other methods ofa purely chemical nature, for which chemical works
may be consulted.

Nitro-sulphuric acid. —This acid may be easilymistaken for sulphuric acid,
since it gives a white precipitate with a salt of barytes, and the nitric acid
remains concealed.

Process. —Add carbonate of barytes in.fine powder to the mixed acids, largely
diluted, until they are neutralized. The sulphuric acid alone is precipitated,
as sulphate of barytes. This may be separated by filtration, washed with
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water acidulated with nitric acid, dried and weighed, by which the quantity of
sulphuric acid will be determined. The filtered liquid, on being evaporated,
will yield crystals of nitrate of barytes, in which the presence of nitric acid
may be easily determined by the usual tests. In the arts, it is common to
employ a mixture of sulphuric acid and nitrate ofpotash, instead of nitric acid.
In this case, the carbonate ofbarytes would precipitate the sulphuric acid, and
leave the nitrate unaffected, so that the analysis is rendered more easy. Both
the nitro-muriatic and nitro-sulphuric acids discharge the colour ofsulphate of
indigo at a boiling temperature,

In concluding this account of the mineral acids, itwillbe proper to consider
the medico-legal questions that are likely to arise respecting this form of poi-
soning, in addition to those which have already been examined. There are
some questions common to all the acids ; and these were succinctly and clearly
stated in respect to nitric acid by Tartra, in his Traite de l'Empoisonnement,
published in 1802.

1, Can poisoning by the mineral acids be feigned P
It might seem superfluous to raise such a question, yet the author to whom

I have above referred, relates an instance where a young lady pretended that
she had swallowed aqua fortis, but the imposition was easily detected. Vomit-
ing and pain in the abdomen may easily be feigned; but the fact is, there are
too many well-marked peculiarities in poisoning by either of the three acids,
more especially inrelation to their local effects on the mouth and fauces, to
render such an imposture successful,

2. Can, a medical jurist pronounce judiciallyfrom symptoms only, that a
person\has been poisoned by one or other of the mineral acids P

Ifwe find that the particular symptoms described, of intense burning pain
in the .throat and fauces, have immediately followed the swallowing of some
sour liquid;—if the matter vomited, be highly acid,—dark-coloured and mixed
with shreds of mucus and altered blood, there can be but little doubt, that the
symptoms must have been caused by one ofthese mineral acids. At anyrate,
there is no disease, commencing suddenly in a healthy person, which would
be likely to produce them. A doubt may arise, whether they may not have
been caused by some other poison. An examination of the mouth and fauces
will, however, assist the judgment. If a mineral acid were the cause, anil it
had been taken either concentrated or but slightly diluted, the lining membrane
will be found corroded, discoloured, and dissolved ;—inpoisoning by sulphuric
acid, ofa brownish white colour, if recent, and by nitric acid, of a yellow or
citron colour. With respect to this criterion, however, it must be remembered
that the mucous membrane of the mouth has been found white in poisoning
by each of these acids. Then, again, spots indicative of the nature of the acid
may be found spilled on the skin or clothes. Whenever the cause of thesymp-
toms is at all doubtful, no opinion should be expressed in favour of poisoning,
unless the mineral acid be actually discovered in the matters vomited from the
stomach.

3. Can a medical jurist pronounce from post-mortem appearances only,
whether the deceased has been poisoned by one or other of the mineral acids ?
—-Zacchias, Plenck, Morgagni, and many medico-legal writers, have laid it
down as an axiom in legal medicine, that the only certain evidence of poi-
soning, is the discovery of the poison itself in the stomach or intestines.
According to Plenck; " Unicum signum cerium dati veneni est notitia botanica
inventi veneni vegetabilis, et criterium chemicum, dati veneni mineralis." It
is fortunate that the law does not act upon this doctrine; for as there are very
good medical reasons, why a poison, when actually the cause of death, should
not always be found in the stomach, it is clear, if this proof were required in
all cases, that a conviction for poisoning would frequently rest upon pure aooi-
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dent. Perhaps there is no form of acute poisoning, in which a medical jurist
has it more in his power to pronounce an opinion from post-mortem appear-
ances, than in these cases of death from the mineral acids. Tartra long since
observed, that whenever the alimentary canal from the mouth to the intestines,
was found corroded and converted to a soft fatty substance of a bright yellow
or brown colour, when it was easily detached from the subjacent parts, and
there were marks of inflammation or gangrene or actual perforation of the
stomach, there could be no doubt that these effects were due to a mineral acid,
whether the acid were discovered in the body or not. Dr. Christison has also
adopted this view; and he very properlyremarks that such cases must be con-
sidered as distinct exceptions to the general rule, regarding the weakness of
evidence derived from post-mortem appearances. Indeed, it may be inquired
of those who are disposed to entertain an adverse opinion, what conceivable
form of disease can produce such well-marked appearances simultaneously in
the mouth, fauces, oesophagus, stomach and intestines, in the course of a few
hours ? In the case of Humphreys, given in a former chapter (p. 47, ante,)
the prisoner was properly convicted of murder by poisoning with sulphuric
acid, although no trace whateverof thatpoison could be discovered in the body.
On these occasions, itwould not be safe to trustto appearances in the stomach
alone. I have seen the mucous membrane of this organ verymuch blackened,
although not corroded, in a case where death had taken place from natural
causes, i. e. perforation of the stomach. The appearance was precisely like
that which was met with in a case of poisoning by sulphuric acid (p. 105,
ante.) It is therefore necessary, in every suspected case, that attentionshould
be paid to the condition of the mouth, fauces, and oesophagus* The sponta-
neous and morbid changes to which the stomach is liable, do not affect these
parts. If the latter be healthy and unaffected, we cannot safely infer, in a
doubtful instance* \fhatever may be the condition of the stomach, that a strong
mineral acid has been taken.

This question respecting the value of evidence from post-mortem appear-
ances in alleged poisoning by sulphuric acid, was raised in the case of The
Queen v. Thomas. (Monmouth Lent Assizes, 1847.) There were some
remarkable points about this case (ante, page 167.) The deceased was an
infant ten days old,—the acid which was stated to have caused its death was
diluted with twenty-nine parts of water. There were the usual symptoms,
and the child died in two days. No sulphuric acid was found in the stomach,
and the medical evidence of the cause of death was chiefly based on the post-
mortem appearances. According to the medical witness who examined the
body, the mouth was in a very healthy condition, but in the back part of the
throat, the mucous membrane was corroded and detached in several places:—
the same was the case down to the stomach. The stomach was slightly in-
flamed in patches : the mucous membrane was so much softened that it could
be easily removed by being scraped with the nail: the small intestines were
also corroded, but in a less degree than the stomach. Another medical witness
deposed that there was corrosion, amounting to almost total destruction of the
lining membrane of the tiesophagus, stomach, and intestines. The mouth, with
the exception of the lower lip, presented no sign of excoriation or abrasion.
(Pharmaceutical Times, April 24, 1847, 162.)

The defence rested upon two assumptions:—1. That the spot onthe lip
might have arisen from a diseased nipple in the nurse. 2. That as there were
no traces of the action of the acid in the mouth, the appearances in the
oesophagus, stomach, and intestines, might have been produced by natural
causes! The learned judge who tried the case leaned to this view in charging
the jury, and the prisoner was acquitted,

The simple medical question in this case is—Were the witnesses correct in
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stating that there was corrosion of the oesophagus, stomach, and intestines ?
The view adopted by them was supported by the fact that the child had been
seen to vomit black and red matter, and its clothes were found to be corroded
in various places by the action ofsome acid. The non-discovery ofsulphuric
acid in the body does not at all conflictwith their opinion that death had been
caused by it, and they very properly declared that no natural cause, operating
within the short period of two days, could have produced the appearances
found in the alimentary canal. There is noreason to disbelieve this evidence,
and the absence of marks or injury to the mouth might have been probably
due to the acid having been poured down the throat gradually by a spoon.
This would be rendered all the more easy by its being considerably diluted
with water. It is certain, according to the medical evidence, that no natural
disease could have produced corrbsion of the oesophagus, stomach and intestines:
and the prisoner therefore owed her acquittal to a total misapprehension of
the medical facts. It need hardly be said that the sore nipple of a female
cannot lead to the chemical destruction of the alimentary canal of a child,
although it may slowly affect the lips I Such a case as thisreflects but little
credit upon the mode in which criminal prosecutions are carried on in this
country. It would seem as if a desire occasionally existed to make complex
and unintelligible to the minds of a provincial jury, medical facts which, if
clearly observed, can only admit of one construction.

In cases of chronic poisoning, the appearances in the body may be obscure,
and present nothing characteristic.

4. A mineral acid may be introduced into the dead body. Is it possible to
determine whether the corrosive poison has been taken duringlife, or designedly
introduced after death ?—This question is purely speculative; for it is difficult
to understand, how a strong mineralacid shouldbe introduced into the stomach
of a dead subject, even supposing thatany object for suclwan act should exist.
The only motive would be the imputing of a charge of poisoning to another,
which might be disproved by the history of the case, withoutreference to the
discovery of poison in the dead body. In order to distinguish such a case the
following points may be attended to. Those who die from this kind of
poisoning, generally live sufficiently long to allow of the establishmentof well-
marked vital reaction in the organs affected. There may be not merely a
chemical corrosion of parts, but marks of inflammation, gangrene and the
effusion of lymph. If the poison were swallowed during life, these effects
would be apparent from the mouth and fauces downwards. The sulphuric
and nitric acids will stain and corrode the parts of a dead body with which
they are in immediate contact; but they will not produce any appearance of
vital reaction in the surrounding structures. I have not found that strong sul-
phuric acid readily charred the dead stomach or duodenum until its effect was
aided by heat, nor did it ever produce a red or inflamed appearance of the
mucous membrane.

5. A person has taken a mineral acid and died. Is it possible to determine
whether death was produced by the acid or by some other latent causep—This
question has already been fully discussed in relation to general poisoning (p.
143,ante;) but it is much more simple and more easily answered, when it is re-
stricted to poisoning by the mineral acids. The symptoms preceding death
from these poisons, and the well-marked chemical effects produced by them
from the mouth downwards, will readily enable a medical jurist to form an
opinion of the real cause of death. The symptoms produced by perforation of
the stomach from disease, somewhat resemble this kind of poisoning; but the
course of this disease is to destroy life by inducing peritonitis. It would be, in-
deed, a singular coincidence, that perforation of the stomach from d;seas3, and
poisoning by a mineral acid, should occur simultaneously in a person: and in
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such a case, a decision might be difficult The inference would probably be
that the perforation was caused by the poison. (See ante, p. 146.) Orfila
mentions an instance where a patient in a public hospital, had an ounce and a
half of muriatic acid given to him by mistake, and he died under theusualsymp-
toms within twenty-four hours. On inspection, the lips were found black,
the tongue brown, thickened, hard and dry:—the pharynx and oesophagus
were of a deep purple red colour, and excoriated in several places. The sto-
mach was inflamed and gangrenous—its mucous membrane separating in
layers;—the duodenum was in the same state. The jejunum was perforated
by a lumbricus which was found in the cavity of the abdomen. (Toxicologic, i.
155.) There was no doubt in this case, from the symptoms and post-mortem
appearances, that death was immediately due to the action of the mineral acid.
When the disease is merely of a chronic nature, there would be no difficulty in
forming a diagnosis.

CHAPTER XIX.
POISONING BY THE VEGETABLE ACIDS. OXALIC ACID—SYMPTOMS AND EFFECTS—POST-

MORTEM APPEARANCES EXPERIMENTS ON ITS ALLEGED CORROSIVE ACTION ON THE
STOMACH—PERFORATION FATAL DOSES RECOVERY FROM LARGE DOSES1 PERIOD
AT WHICH DEATH TAKES PLACE TREATMENT—CHEMICAL ANALYSIS TESTS FOR
OXALIC ACID IN PURE AND MIXED LIQUIDS. OXALIC ACID IN ORGANIC SUBSTANCES
ITS ALLEGED PRODUCTION. POISONING BY THE RHUBARB PLANT. TARTARIC ACID-
CHEMICAL ANALYSIS, CITRIC ACID. ACETIC ACID. VINEGAR.

OXALIC ACID.

Oxalic acid is one of the most powerful of the common poisons; but its use
as a poison is almost entirely confined to this country. Cases of poisoning by
it are generally the result of suicide or accident: In the Coroners' return for
1837-8, there were nineteen cases ofpoisoning by this substance; out of which
number fourteen were theresult of suicide. It is singular, also, that the greater
number of these occurred in the county of Middlesex. Accidental poisoning by
oxalic acid has arisen from its strong resemblance to Epsom salts. It is not
often that we hear of its being used as a poison for the purposes of murder. Its
intensely acid taste, which could not be easily concealed by admixture with any
common article of food, would infallibly lead to detection, long before a fatal
dose had been swallowed. I have known several trials to take place for at-
tempted poisoning by oxalic acid,—in two thevehicle selected for its administra-
tion was coffee or tea, and in one which occurred recently, the poison was pow-
dered and mixed up with brown sugar toconceal the taste. (Reg. v. Dickman,
Central Criminal Court, February 1845.)

SYMPTOMS.

In many instances of poisoning by this substance, death has taken place so
rapidly, that theindividual hasnot been seenalive by a medical practitioner. If the
poison is taken in a large dose, i. e. from halfan ounce to an ounce of the crys-
tals dissolved in water, a hot burning acid taste is experienced in the act of swal-
lowing, and vomiting occurseither immediately or withina few minutes. Should
the poison be diluted» there is merely a sensation of strong acidity, and vomiting
only occurs after a quarter of an hour or twenty minutes. In some instances,

18
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there has been verylittle or no vomiting; while in others, this symptomhas been
incessant until death. In one case, where the poison was much diluted, vomit-
ing did not occur for seven hours. (Christison, 221.) The vomited matters are
highly acid, and have a greenish brown or almost black colour; they consist
chiefly ofmucus and altered blood. In one instance, reported by myfriend,Dr.
Geoghegan, they were colourless. (Med. Gaz. xxxvii. 792.) There is at the
same timegreat pain and tenderness in the,epigastrium, followed by cold clammy
perspiration and convulsions. In a case which occurred at Guy's Hospital, in
May 1842, where about two ounces of the poison had been swallowed, there
was no pain. Urgentvomiting and collapse were the chief symptoms. There
is in general an entire prostration of strength, so that if the individual be in the
erect position, he falls; there is likewiseunconsciousness ofsurrounding objects,
and a kind ofstupor, from which, however, the patient maybe without difficulty
roused. Owing to the severity of the pain, the legs are sometimes drawn up
towards the abdomen. The pulse is small, irregular, and scarcely perceptible;
there is a sensation of numbness in the extremities, and therespiration, shortly
before death,becomes spasmodic. The inspirations are deep, and a long interval
elapses between them. Such are thesymptoms commonly observed in a rapidly
fatal case.

Should thepatient survive the first effects of the poison, the following symptoms
appear: There is soreness of the mouth, constriction in the throat, with painful
deglutition.—tenderness in the abdomen, with irritability of the stomach, so that
there is frequent vomiting, accompanied by diarrhcea. The tongue becomes
swollen, and there is great thirst. The patient may slowly recover from these
symptoms. In a case related by Mr. Edwards to the Westminster Medical
Society, the patient, a female, lost her voice for eight days; but whether this de-
pended on the action of the oxalic acid which she had taken, or not, it is diffi-
cult to say. Certain it is, that this poison has a remote effect on the nervous
system, indicated by the numbness and tingling in the extremities, which have
been observed to remain long after the patient has recovered from the first
effects.

From Dr. Christison's experiments, it would appear that this acid is still a
poison, even when so diluted as to lose all its irritant and corrosive properties.
It thus differs from the mineral acids. The effects vary according to the dose.
In a large dose, but much diluted, the poison appears to destroy life by pro-
ducing paralysis of the heart. When the dose is diminished, the spinal marrow
is affected, and tetanus is one of the symptoms: when still less, but enough to
prove fatal, the poison acts like a narcotic, and the animal dies as if poisoned
by opium. (On Poisons, 219.)

POST-MORTEM APPEARANCES.

The lining membrane of the mouth, fauces, and oesophagus, is commonly
white, although it is often coated with a portion of the darkbrown mucous
matter discharged from the stomach. This latter organ contains a dark-brown
mucous liquid, often acid and having almost a gelatinous consistency. On re-
moving the contents, the mucous membrane will be seen pale and softened,
without always presenting any marks ofinflammation or abrasion, ifdeath have
taken place rapidly. This membrane is soft and brittle, easily raised by the
scalpel, and presents much the appearance, which we might suppose it would
assume, after having been for some time boiled in water. The small vessels
are seen ramifying over the surface, filled with dark-coloured blood, apparently
solidified within them. The lining membrane of the oesophagus presents much
the same characters. It is pale, and appears as if it had been boiled in water,
or digested in alcohol; it has been found strongly raised in longitudinal ruga?,



207OXALIC ACID. POST-MORTEM APPEARANCES.

interrupted by patches where the membrane has become abraded. With re-
spect to the intestines, the upper portion of the canal may be found inflamed;
but unless the case be protracted, the appearances in these viscera are not very
strongly marked. In a recent case of poisoning by this acid, where two ounces
had been taken, and death was rapid, the coats of the stomach presented almost
the carbonized appearance produced by sulphuric acid, owing to the colour of
the altered blood spread over them.

Oxalic acid does not appear to have a strong corrosive action on the stomach,
like thatpossessed by the mineralacids. It is thereforerare to hear of the coats
of the organ being perforated by it. In many experiments on animals, and in
some few observations on the human subject, I have found nothing to bear out
the view that perforation is a common effect of the action of this poison. The
acid undoubtedly renders the mucous coat soft and brittle, and it dissolves by
long contact animal matter, which on analysis is found to be gelatin. Its solvent
powers on the animal membranes are not, however very strong, as the follow-
ing experiment will show. A portion of the jejunum of a young infant cut open,
was suspended in a cold saturated solution ofoxalic acid for six weeks. At the
end of this time, the coats, which were whiteand opaque, were well preserved,
and as firm as when they were first immersed, requiring some little force with a
glass rod to break them down. On boiling a portion of the solution of oxalic
acid, there was no change, nor did nitric acid produce any precipitate. On add-
ing a weak solution of(tannic acid (which is not affected by oxalicacid,) a pre-
cipitate of tanno-gelatin fell down. It was thereforeobvious that a small quan-
tity of the gelatin of the tissues had been dissolved, proving the independent ex-
istence of that principle in the animal membranes. From the slight solvent
power here manifested on the thin coats of the intestines of an infant, I am
inclined to doubt whether the contact of the acid with the adult stomach after
death, would lead to perforation of the organ. A case reported by Dr. Geq-
ghegan, which will be presently mentioned, is decidedly against such a view.

Dr. Christison refers to only one instance in which, after death from oxalic
acid, the stomach was found perforated. Orfila and Galtier do not mention a
single case. One instance, however, has lately fallen under the notice of Dr.
Letheby. An unmarried female, sat. 22, of previously good health, swallowed
one evening, in a fit of jealousy, a dose of oxalic acid (quantity not known,) and
the next morning she was discovered dead in her room, On inspection, the
stomach was found much corroded and softened. The mucous membrane was
much blanched, except in two or three places, where there were small black
spots, as if blood had been effused and acted upon by the poison; and here and
there a blood-vessel might be seen ramifying, with its contents similarly black-
ened. The coats of the stomach were so softened, that it could scarcely be
handled''without lacerating it. At the cardiac end the coats were of a pulpy
or gelatinous consistency, and presented numerous perforations. The contents
amounted to six ounces, and were of a dark colour like porter, with but little
solid matter. The liquid was strongly acid; and on being tested was found to
contain about three draehms of oxalic acid. The softening effect here was pro-
bably due to long contact of the acid after death. (Med. Gaz. xxxv. 49.)

Dr. Geoghegan has recently published a detailed account of the appearances
met with in the stomachs of three persons poisoned by oxalic acid. The first
was taken from the body of a young man, who must have died in about twenty
minute* after swallowing the poison. The inspection was made the following
day. The stomach contained about eight ounces of a dark brown and viscid
matter,resembling coffee-grounds, evidently largely impregnated with altered
haematosine, and possessing an acid reaction. The mucous membrane of the
splenic end and portion of the body was of a deep blackish-brown colour, and
of variable intensity, which permitted in part the moderately coarse ramiform
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vascularity of the submucous texture to appear through it as a blackish arbo-
rescence. The discoloured condition pf the membrane extended in narrow
streaks into the body of the organ, where the lining membrane was otherwise
of a uniform light purple red colour. Near the pylorus the membrane was
translucent, and again exhibited the dark ramiform vascularity of the sub-
mucous coat. The mucous tunic of the cardiac portion was extremely soft
and thin, detachable only as a pulp, and in parts eroded. In the body of the
stomach the lining coat was somewhat thickened, but less soft, removable in
flakes of one-third of an inch ; at the pylorus not thickened, and yielding strips
of one-fourth of an inch. The other organs were not examined except the
heart, the blood in the right cavities of which was fluid; and the colon, the
transverse arch ofwhich was much contracted.

In reference to the three cases Dr. Geoghegan makes the following judicious
observations. Although in one ofthem, the contents, including no inconsider-
able amount of acid, remained in contact with the coats of the organ, no per-
foration was observable, the solvent energies being diffused over alarge surface.
The dose was not ascertained in any of the cases. Oxalic acid and gelatin
were discoveredreadily in the contents in all. The quantity of poison in the
contents (an inquiry constantly and ignorantly made by counsel) was in the
first case, about three to four grains ; a much larger amount in the two latter,
especially in No. 3. A comparison of these cases with those already on
record gives as the ordinary appearances in the stomachs of persons who have
succumbed to the influence of oxalic acid—1. Contents, of thecolour of coffee-
grounds, consisting of altered insoluble haematosine and mucus, and separating
into a supernatant fluid and insoluble deposit. 2. Softening ofmucous mem-
brane, with various shades of brown coloration, erosion, or gelatinization. 3.
Brownish-black ramiform vascularity of submucous tissue, owing to the imbi-
bition of the acid contents. It is particularly important to note in similar cases
the coexistence of this latter condition with the state of the contents just de-
scribed, as the ramiform vascularity, or even diffuse brown discoloration, may
and does present itself in many instances as the result of the action of thelactic
acid of the gastric juice only. It appears evident that the fatal result in cases
of poisoning by oxalic acid cannot be referred to the corrosion of the stomach
as its chief cause, but rather to the contemporaneous and energetic action
which it exerts in arresting the circulatory forces. (Med. Gaz. xxxvii. 792.)

In protracted cases, the oesophagus, stomach, and intestines, have beenfound
more or less inflamed. In some instances there have been scarcely any per-
ceptible morbid appearances produced.

[Death may ensue from oxalic acid, and yet no traces of its action on the
alimentary canal be observable on dissection; this occurred in a case where
an ounce had been taken. (Lond. Med. Repos. III. 380.)—G.]

QUANTITY REQUIRED TO DESTROY LIFE.

A trial for murderby this poison took place in 1832,in which this question
was put judicially to the medical witnesses. One deposed, thathe thought ten
grains of the acid was sufficient to destroy life, another that it was not suffi-
cient. The prisoner was acquitted. A question of this kind can only be
solvedby a reference to recorded facts; but unfortunately, in most cases, it has
been impossible to determine exactly the quantity of poison taken.

Oxalic acid, it is to be observed, presents some singular anomalies in its
effects. In one case, a man swallowed, as nearly as could be ascertained,
three drachms of the crystals:—there was immediate vomiting, but no other
urgent symptoms, and he recovered in a few hours. In a second instance, a
woman tooknearly half an ounce ofoxalic acid—the usual symptoms appeared
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—she recovered in six days, and was able to leave the hospital. Mr. Semple
met with a case, where a girl swallowed about two drachms of the poison dis-
solved in water. Vomiting occurred immediately. In about twelve hours the
more urgent symptoms had disappeared; but there was still tenderness of the
epigastrium, with irritability of the stomach. In the course of a few days the
patient was quite well. In February 1842, a case occurred at King's College
Hospital, where a girl had swallowed two drachms of the acid, dissolved in
beer. The only symptom from which she suffered on admission, was pain.
She entirely recovered the next day. Dr. Babington, of Coleraine, reports a
case (Med. Gaz. xxvii. 870,) in which a girl swallowed by mistake two
scruples (forty grains) of the poison. Severe symptoms followed, chiefly
marked by great gastric irritation. It was a week before this girl was con-
valescent, and a much longer time elapsed before she was able to resume her
duties. In all of these cases, it is to be observed, proper medical treatment
was resorted to; and the effects of the poison may be therefore supposed to
have been in a great degree counteracted. But this explanation is hardly suf-
ficient to meet all cases, as the following instance will show. A girl, aet. 15,
swallowed two pennyworth (half an ounce) of oxalic acid, and she was not
admitted into St. Thomas's Hospital until half an hour afterwards: a period
had therefore elapsed, within which death has frequently taken place. When
admitted she complained of great heat, and a sense of burning about the throat
and fauces, with a feeling of sickness at the scrobiculus cordis; and there was
vomitingof a large quantity ofbloody frothy mucus. The stomach-pump was
used, and a quantity of prepared chalk in water was injected:—lime water
would have been preferable. After this she appeared sinking; collapse was
coming on ; the blood left the surface ; the extremities were cold, and thepulse
washardly perceptible. Stimulants were given, and artificial warmthapplied.
The next day there was great soreness of the mouth and tongue, and the latter
was swollen, red, and tender; skin hot; tenderness on firm pressure of the
stomach. In a few days she perfectly recovered. (Med. Gaz. i. 737.) In
thesummer of 18461saw a similarcase, where a like quantity hadbeen taken,
in Guy's Hospital: and here the extremities were very cold; but there was
little pain on pressure of the abdomen some hours after the poison had been
taken. This female recovered. It is not improbable that idiosyncrasy may
account for these anomalies : i. e. that certain constitutions are with difficulty
affected by this poison.

A smaller dose than half an ounce of the crystals, has not, so far as I am
aware, been known to prove fatal; although, from the serious effects which
have followed doses less than this, it is probable that a smaller quantity might
destroy life when medical treatment was not resorted to. Two cases have
occurred at Guy's Hospital, where in each, half an ounce of oxalic acid had
been swallowed. Active treatment was adopted, and both patients recovered.
When the dose is upwards of half an ounce, death is commonly the result;
but one of my pupils informed me of a case where a man recovered, after
having taken one ounce of thecrystallized oxalicacid; and Dr. Brush of Dublin
has more recently communicated to the Lancet, a case in which recovery took
place perfectly after a similar dose of the poison had been taken. The acid
was in this instance taken by mistake for Epsom salts. One ounce was put
into a tumbler, and boiling water was poured on it at night. About half-past
four in the morning the patient, a man aged sixty, stirred up the liquid and
swallowed the whole. Contrary to what has been hitherto observed, there
was no immediate vomiting:—the man, having discovered his mistake, tried
to excite it, and only partially succeeded after thelapse of ten minutes. Warm
water was freely given to him, and he ejected from his stomach dark grumous
blood mixed with mucus. The usual antidotal treatment Was thenresorted to,
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and the stomach-pump used. In two hours symptoms of collapse appeared.
In about six hours the skin hadregained its warmth; but there was no pain in
the stomach or any part of the abdomen. The secondary symptoms were a
burning sensation in the mouth and throat, great difficulty iu swallowing, thirst,
acid eructations, and drowsiness ; and these symptoms continued for two or
three days. Vomiting and irritabilityof the stomach continued until the sixth
day, but from this time the recovery was rapid ; and in about eighteen days
all unfavourable symptoms had disappeared. (Lancet, July 11, 1846, 39.)
This must be regarded not only as an anomalous case in respect to symptoms,
but as a remarkable instance ofrecovery from a very large dose. The report
is incomplete, in not stating whether the vomited matters underwent analysis,
and whether oxalic acid was found in them.

In the same journal is reported another ease of recovery after an ounce of
the acid had been swallowed. The man, it is stated, was not seen until four-
teen hours after he had taken the poison; and he had, in the meantime,
travelled a distance of ten miles to Dublin. He had immediately taken warm
water. On his arrival in Dublin, magnesia and rhubarb were given to him.
He complained of a burning sensation in the pharynx and oesophagus: his
tongue was coated : his pulse small, quick, and wiry. There was anxiety of
countenance, withcomplete prostration of strength. The palate was vesicated,
and the pharynx was highly inflamed : there was tenderness of the epigas-
trium, with vomiting of a dark grumous matter mixed with blood. The man
ultimately recovered, but for a long timeafterwards he complained of a sense
of constriction in the oesophagus. (Lancet, Sept. 13, 1845,293.) The re-
porter of this case states, that the quantity of the poison actually taken ex-
ceeded an ounce.

According to the experiments of Mitscherlich, two drachms of this poison
killed a rabbit in a quarter of an hour, and half a drachm killed another in
half an hour. Fifteen grains produced general disturbance of the functions,
but did not prove fatal. It is strange that this experimentalist should assert
that oxalic acid does not produce inflammation of the intestinal canal. There
are several cases on record which prove that this is a mistake.

It may be proper to state, that this poison is retailed to the public at the
rate of from a quarter to half an ounce for twopence, and one ounce for four-
pence or sixpence.

PERIOD AT WHICH DEATH TAKES PLACE.

Equal quantities of this poison do not always destroy life within the same
period of time. In two cases, in which about two ounces of the acid were re-
spectively taken, one man died in twenty minutes,—the other in three-quarters
of an hour. Dr. Christison mentions an instance, where an ounce killed a
girl in thirty minutes ; and another where the same quantity destroyed life in
ten minutes. Dr. Ogilvy, of Coventry, has reported a case of poisoning by
oxalic acid, in which it is probable that death took place within three minutes
after the poison had been swallowed. The sister of the deceased had been
absent from the room about that period, and on her return, found her dying.
The quantity of poison taken could not be determined. The only other re-
markable circumstance in the case was, that the coats of the stomach were so
softened, that on an attempt being made to remove the organ, they were lace-
rated by the weight of the contents. The intestines and left lobe of the liver
were also found softened, as if by transudation. This is the most rapidly fatal
case on record. (La.ncet, Aug. 23, 1845, 205; and Med. Gaz. xxxvi. 831.)
Dr. Iliff has communicated to me the particulars of a case in which the wife
of a druggist,who had taken a dose of oxalic acid, was found dead by the side
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of the counter within a few minutes after she had been seen living. The
stomach contained a black viscid acid liquid. The mucous membrane was
not destroyed, and there were no particular signs of inflammation. The veins
were gorged withblood, which gave a very peculiar appearance. The tongue
was extremely white, but neither the fauces, oesophagus, or alimentary canal,
presented any marks of inflammation. The vessels of the brain were turgid,
and the pupils were dilated.

When the dose of oxalic acid is half an ounce and upwards, death com-
monly takes place in an hour. There are, it must be admitted, numerous ex-
ceptions to this rapidity of action. Dr. Christison reports two cases, which
did not prove fatal for thirteenhours ; and in an instance that occurred to Mr.
Fraser, in which only half an ounce was taken, the individual died from the
secondary effects in a state of perfectexhaustion, twenty-three days after taking
the poison.

[An interesting case was recorded by Dr. T. Jackson, (Boston Med. and
Surg. Journ., xxx. 17.,) where death did not occur until the tenth day.—G.]

TREATMENT.

' It is recommended that water should be sparingly given, as it is apt to lead
to the more extensive diffusion and absorption of the poison. But in some
instances water has been found to be productive ofgreat benefit, and has aided
the efforts of the stomach to expel the poison by vomiting. (See the case by
Dr. Brush, ante,p. 209.) The proper antidotes are chalk, compound chalkpow-
der, magnesia or its carbonate, made into acream with water, and freely exhi-
bited; or the bicarbonateofmagnesia maybe at once employed. These remedies
appear,from cases hithertoreported, to have been very efficacious when timely
administered. A case in which this treatment was successful will be found re-
ported by Mr. Tapson. (Med. Gaz. xxxi. 491.) The woman is said to have
swallowed two ounces of the acid; but this is obviously a mistake. I agree
with Dr. Christison in thinking that it is more likely to have been two
drachms. A mixture of lime-water and oil might be advantageously em-
ployed. If much fluid has been swallowed, then the stomach-pump may be
resorted to, and the stomach well washed out with lime-water. The poison
in many instances acts with such rapidity, as to render the application of these
remedies a hopeless measure. The exhibition of the alkalies,—potash, soda,
or their carbonates, must in all cases be avoided : since the salts which they
form with oxalic acid, are as poisonous as the acid itself. In the after-treat-
ment (in the stage of collapse) warmth should be applied and stimulants ex-
hibited.

[There is no doubt of the propriety of a sparing use of diluents in the pri-
mary treatment. Experience has shown that the same quantity of acid given
in substance, or in solution, will produce the most rapid and poisonous effects
in the latter condition.—G.}

CHEMICAL ANALYSIS.

In the simple stale.'—This acid may be met with, either as a solid, or in
solution in water. Solid oxalic acid: It is seen more or less prefectly crys-
tallized in four-sided prisms, in which respect it differs from all other acids,
mineral and vegetable. The crystals are unchangeable in air. They are solu-
ble in water, and even in anhydrous alcohol; readily in alcohol at 0*815.
The solubility in water is variously stated. I have found some specimens
much more soluble than others; and the conclusion from the experiments
which I have made is, that the acid is soluble in from twelve to fourteen
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times its weight ofwater. If there be" any adhering nitric acid about the crys-
tals, they are much more soluble. It is worthy of remark that this solution,
unlike that of some other vegetable acids, (tartaric and citric,) undergoes no
change or decomposition by keeping.

The crystals of oxalic acid are liable to be mistaken for those of two other
salts, namely, the sulphate of magnesia (Epsom salts,) and sulphate of zinc
(white vitriol.) The chemical differences are, however, wellmarked. Oxalic
acid, when heated on platina foil, is entirely volatilized, or only a very slight
residue of impurity is left, while the sulphates of magnesia and zinc are fixed.
If the three substances be dissolved in water, it will be found that, while the
solutionof oxalic acid is intensely acid,—that of the sulphate of magnesia is
neutral,—and of the sulphate of zinc, very feebly acid. Ifa solutionofcaustic
potash be added to the diluted solutions of the three bodies in water, those of
magnesia and zinc yield white flocculent precipitates ; that of oxalic acid re-
mains unchanged. The most simple method of distinguishing them is by the
taste. Oxalic acid is immediately indicated by the intense acidity of its solu-
tion.

For the further analysis of the acid, the crystals must be dissolved in dis-
tilled water: but should a suspected solution of the poison in water be pre-
sented for examination, it will be proper, after testing it with litmus paper, to
evaporate a few drops on a slip of glass, in order to observe whether crystals
be obtained. If there shouldbe none, there can be no oxalic acid present. If
Jineand distinctprisms be procured, then itwill be proper to proceed with the
analysis ofthe solution.

Tests.—1. Nitrate ofsilver. When added to a solution of oxalic acid, it
produces an abundant white precipitate of silver. A solution containing so
small a quantity of oxalic acid as not to redden litmus paper, is affected by
this test (see p. 216;) but when the quantity of poison is small, it would
be always advisable to concentrate the liquid by evaporation before applying
it. The oxalate of silver is identified by the following properties: 1. It is
completely dissolved by cold nitric acid, by which it is known from the chlo-
ride, iodate and cyanide. Ifcollected on a filter, thoroughly dried and heated
on thin platina foil, it is entirely dissipated in a white vapour with a slight
detonation. When the oxalate is in very small quantity, this detonation may
be observed in detached particles on burning the filter previously well dried.
2. Sulphate oflime. A solution of oxalic acid is precipitated whiteby lime
water and all the salts of lime. Lime water is itself objectionable as a test,
because it is precipitated white by many other acids—as the carbonic, tartaric,
phosphoric and arsenious. The salt of lime, which, as a test, is open to the
least objection, is the sulphate. As this is not a very soluble salt, its solution
must be added in rather large quantity to the suspected poisonous liquid. A
fine white precipitate of oxalate of lime is slowly formed. This precipitate
should possess the following properties :—1. It ought to be immediately solu-
ble in nitric acid. 2. It ought not to be dissolved by the tartaric, acetic, or
any vegetable acid. Unless these precipitates be obtained, and their proper-
ties, as above described, determined, it cannot be said that oxalic acid is pre-
sent in the solution.

Objections to the tests.—A liquid may be highly acid, yield crystals of oxalic
acid on evaporation, and yet neither of the above-mentioned tests will act. This
mayhappen when nitric acid is present in rather large proportion. As a matter
Of precaution in a doubtful case, the whole of the solution should be evaporated
to crystallization, and the crystals dried and re-dissolved in water, before per-
forming the experiments. It may be urged that the nitrate of silver precipitates
other acids. Thus it forms white precipitates with the muriatic, prussic, and
iodic acids, but these precipitates are insoluble in cold nitric acid, and do not
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detonate when dried and heated. The tests gives only a slight turbidness with
the tartaric and citric acids when highly concentrated, instead of the abundant
milk-white precipitate which is produced in a solution of oxalic acid, even when
considerably diluted. Besides, there is no common acid but the oxalic which is
precipitated by sulphateof lime. Theparatartaric or racemicacid is precipitated
by the test; but this acid is so rarely met with as scarcely to form an exception.
Paratartrate of silver does not detonate like the oxalate. One objection to sul-
phate of lime is, that it precipitates acid as well as neutral solutions of the salts
of baryta and strontia; and an acid solution of muriate ofstrontia might some-
whatresemble in this respect a solution of oxalic acid ; but not to mention that
there are numerous ways by which this kind Of difficulty may be easily re-
moved,—the sulphates of barytes and strontia are eminently distinguished from
oxalate of lime by their rapid precipitation, and by theirperfect insolubility in
nitric acid.

It has been recommendedto neutralizethe oxalic acid by ammonia, or potash,
before applying the tests. The tests then certainly precipitate the oxalic acid
more rapidly and abundantly. The objections, however, to the results become
more numerous; and although these are easily susceptible of being removed in
the hands of a practised toxicologist.it must be confessed that just doubts might
often be entertained of theaccuracy of the inference drawn from them by those
who are not experienced in analysis. If the poison be already neutralized, as
under the form ofoxalate of ammonia, we have noalternative but to apply them.
But we must remember that, while the two tests above mentioned, nitrate of
silver and sulphate of lime, are precipitated by very few acids, they are precipi-
tated by numerous salts; and the precipitates possess properties, which it is
sometimes difficult to distinguish from those of the oxalates of lime and silver.
Thus the alkaline tartrates, citrates, carbonates, phosphates, pyrophosphates,
borates when concentrated, and iodates, are precipitated by one or both of the
tests, like the oxalates; and ifchloride ofcalcium be used instead of the sulphate
of lime, the alkaline sulphates would also be precipitated. It may be observed,
however, that therecently precipitated tartrate and citrate of silver are distin-
guished from the oxalate, 1, by their being decomposed, whenboiled, while the
oxalate of silver retains its whiteness, and is not decomposed at a boiling heat,
but is readily dissolved, forming a clear solution, if oxalic acid be in excess.
2. The dried tartrate, heated on platina, burns without detonation: it becomes
incandescent, and leaves a solid residue of metallic silver in a white fungous
mass. The dried citrate partially decrepitates, and leaves a greyfibrous residue
of metallic silver. Thus, then, these salts differ from the oxalate, which is en-
tirely dissipated by detonation. Again, sulphate of lime does not precipitate an
alkaline tartrate or a citrate, unless the salts be highly concentrated, while an
oxalate is precipitated by the test even m the most diluted state. If, therefore,
any doubt exist respecting the nature of the salt, it should be diluted with water
before adding the test. The dried precipitates also differ. The oxalate of lime
is silently converted, when heated on platina, to carbonate of lime or caustic
lime, according to the temperature. The tartrate and citrate undergo partial
combustion, leaving a grey or carbonaceous residue.

Other tests might be used—as for instance, the Chloride ofgold, the Sulphate
of copper, and solution of Strontia; but they add noforce to the evidenceafforded
by thoseabove mentioned, and we may conclude that when we obtain from an
acid solution, a solid acid substance crystallizing in well defined prisms,—these
crystals remaining unchanged in air, being volatilizable without combustion; and
giving, when dissolved in water, on the addition of the nitrate of silver and sul-
phate of lime, the results above described, there can be no doubt that the sub-
stance is oxalic acid. Additional tests may or may not be employed, but any
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evidence, short of this, should not, it appears to me, be admitted to show the
presence of the poison.

In liquids containing organic matter. The process is the same, whether
it apply to liquids in which the poison is administered, or to the matters
vomited, or lasdy, to the contents of the stomach. This poison readily com-
bines withalbumen and gelatin, and it is not liable to be decomposed or pre-
cipitated by these or any other organic principles; it is, therefore, commonly
found in solution in the liquid portion, which will then have a greater or less
acid reaction. Should the liquid be veryacid, wemust filter it to separate any
insoluble matters; should it not be very acid, the whole may be boiled, if
necessary, withdistilled water, before filtration is performed. A small quantity
of the liquid may now be tested by a solution of Sulphate of copper. This
serves as a trial test: for oxalic acid is the only acid precipitated by it. If a
greenish white precipitate is formed either immediately or in a few minutes,
oxalic acid may be present; but if none be formed, then either there is no
oxalic acid present, or it is in very small quantity. On no account are the
tests for oxalic acid to be employed in liquids containing organic matter, since
nitrate of silver is easily precipitated by such matters, although none of the
poison be present. It must be remembered in using the sulphate of copper
as a trial test, that it will not precipitate oxalic acid if this be mixed with a
strong mineral acid. Should the liquid be highly coloured, it may be first
boiled for some time with well-washed animal charcoal. After this it may be
filtered and concentrated by evaporation. To the filtered liquid, acetate of
lead should be added until there is no further precipitation; and the white pre-
cipitate formed,—collected and washed. If any oxalic acid were present in
the liquid, it will exist in this precipitate under the form of oxalate of lead.
There are two methods of separating oxalic acid from the oxalate of lead.

1. Diffuse the precipitate in water, and pass into the liquid for about two
hours, a current of sulphuretted hydrogen gas, taking care that the gas comes
in contact with every portion of the precipitate. Black sulphuret of lead
will be precipitated; and with it commonly the greater part of the organic
matter, which may have been mixed with the oxalate of lead. Filter, to
separate the sulphuret oflead; the filtered liquidmay be clearand highly acid.
Concentrate by evaporation; the sulphuretted hydrogen dissolved in theliquid
is thereby expelled, and oxalic acid maybe ultimately obtained crystallized by
evaporation on a piece of plate glass. If there were no oxalic acid present
in the precipitate, no crystals will be procured on evaporation. If crystals be
obtained, then they must be dissolved in water, and tested in the way above
directed. As a modification of this test, and to shorten the process, I have
adopted the plan of digesting the precipitate in hydrosulphuret of ammonia,
taking care not to use too much of this compound. Oxalate of ammonia is
obtained in the filtered liquid.

2. The second process consists in boiling the precipitated oxalate of lead
in water, containing a small quantity of sulphuric acid (the proportion regu-
lated by the quantity of precipitate) for half an hour. Sulphate of lead is
formed, and oxalic acid is set free; this becomes mixed with any surplus
sulphuric acid. Filter, and neutralize cautiously by ammonia; the liquid
often becomes turbid from the precipitation of a small quantity of oxalate of
lead suspended by sulphuric acid. Allow this to subside, and then test it with
the nitrate of silver and sulphate of lime. The characters of oxalic acid, if
it be present, are immediately brought out; the sulphate of ammonia, here
formed simultaneously with the oxalate, does not in the least interfere with the
application of the tests. I have used both of these processes in cases of
poisoning, and have succeeded in detecting a small quantity of oxalic acid by
them, in the contents of the stomach, In two cases- there had been violent
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vomiting,—one proved fatal in twenty minutes, the other in three quarters of
an hour. Of the two processes, the first is the best adapted for obtaining
crystallized oxalic acid; the second is the more expeditious for obtaining che-
mical evidence of the presence of the poison.

It may be observed, that oxalic acid may be separated from many kinds of
organic matter by its ready solubility in alcohol at (0. 815.) In employing
this agent itwould be proper to evaporate the liquid, and digest the dryresidue
in hot alcohol.

Objections. If, in the course of this analysis, acetate of lead should give
no precipitate with the liquid even when neutralized, then oxalic acid is not
present in a quantity sufficient to be detected. If it should give a precipitate,
still there may be no oxalic acid present. The medical juristmust remember,
that the acetate of lead is precipitated by most kinds of organic matter, and
by many mineraland vegetable acids and their salts. Thus, if he be operating
on the contents of the stomach, the presence of Epsom salt, (sulphate of
magnesia,) any alkaline sulphate, common salt (chloride of sodium,—any tar-
trate, citrate, phosphate, or carbonate, would occasion a white precipitate with
the acetate of lead. The presence of the sulphuric, muriatic, tartaric, citric,
acetic, gallic, or tannic acid, either free or mixed with any of the above-men-
tioned salts, would produce the same result. A mixture of vinegar and salt,
or of lemon juiceand Epsom salts, would give an acid reaction, and be pre-
cipitated by acetate of lead like the oxalic acid. Common London porter is
acid, and is precipitated by all the salts of lead. The answer to any objection
of this kind is, that the analyst does not decide on the presence of oxalic acid
from the effect of acetate of lead on the suspected liquid; but from the action
of the proper tests for the poison on the acid substance separated by sulphu-
retted hydrogen from the precipitate which is formed by the acetate. This
latter is not a test, but merely a means of separation to enable us to apply
the other tests with safety. The nitrate of lead may be substituted for the
acetate. It has this advantage, that, unlike the acetate, it is not so readily
precipitated by the tartaric, citric, or gallic acid. Orfila condemns the plan
here recommended for the separation of oxalic acid, because the same results
would be obtained if binoxalate of potash or salt of sorrel were present in the
organic liquid. Sorrel is much used in soup in France, but not, so far as I
know, in England: hence the objection is one of a national character. In
order to remove the supposed difficulty, Orfila proposes that the evaporated
organic liquid should be repeatedly digested with pure alcohol at common
temperatures:—this, according to him, will dissolve the oxalic acid, but not
the binoxalate, and thus the two may be separated, (i. 190.) It would be
indeed unfortunate for medical jurists if they were obliged to rely upon this
process. Alcohol, as pure as it can commonly be procured, will certainly
acquire an acid reaction when digested on binoxalate of potash. Hence, by
relying on Orfila's process, the analyst would be deceived, and would pro-
nounce oxalic acid, as such, to be present, when the deceased might only have
partaken of the supposed sorrel soup. In order to meet this objection, it
appears to me that we should inquire whether it is likely that the deceased had
eaten of sorrel?—what were his symptoms before death?—whether he died
suddenly after partaking of some liquid or solid?—whether there were any
peculiar post-mortem appearances in the fauces, oesophagus, or stomach?—
whether the quantity of oxalic acid found in the stomach, would not be utterly
incompatible with the hypothesis that it was due to the presence of salt of
sorrel taken at a meal ? A case of criminal poisoning by oxalic acid, is' not
likely to occur where an answer to one or more of these questions would not
be obtained.

It is difficult to state the exact length of the period after death, at which we
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may expect to discover this poison in the contents of the stomach. Having on
one occasion detected it in the contents of the stomach ofa person who had been
poisoned, I placed the liquid aside for aboutfive weeks during the summer. On
re-examining it at the end of this period, it had become highly putrefied, ammo-
nia had been formed, and not a trace of the poison could be detected. Never-
theless, except when in very small quantity, and under exposure to extreme
putrefaction,oxalic acid does not seem to be liable to disappear in contact with
animal and vegetable substances. On the 19th of January, 1835,forty grains
ofoxalic acid were added to six ounces of a mixture composed of gruel, porter,
and albumen. The liquid has beenkept in a bottle looselycorked; and although
upwards of twelve years have elapsed, the liquid is still acid, and oxalic acid may
be readily detected in it. The stomach after death may contain no traces of
the poison. This will happen when the case is protracted, vomiting has been
urgent, or the stomach-pump employed. On the other hand, the poison may
be present, but in an insoluble form, when lime or magnesia has been given as
an antidote. White chalky masses may in this case be found adhering to the
mucous surface of the stomach, or subsiding as a sediment in the liquid con-
tents. The analysis required for oxalate of lime will answer for the oxalate of
magnesia.

Delicacy ofthe testsfor oxalic acid.—The following are the results of some
experiments on the tests for oxalic acid. A solution containing 1-220th of a
grain of the common crystallized acid had a moderately acid reaction; and
in a minimum of water yielded readily a well-marked precipitate both with
nitrate of silver and acetate of lead. When this proportion of crystallized
acid was diffused through an ounce of water, i. e. 96,800 times its weight, the
solution had no acid reaction, and the above-mentioned tests, when added,
caused no perceptible change. The action of the tests is therefore, in this as in
all other cases, materially affected by the proportion of water in which the poison
is dissolved. When the quantity of crystallized acid was equal to the 176th
part ofa grain diffused through 9680 parts ofwater, therewas no acid reaction,
and the nitrate ofsilver produced a decided precipitate, whilethe acetate of lead
caused only a slight milky appearance. The same quantity of crystallized acid
was diffused through 1,000,000parts of water. In this case there was no acid
reaction. The nitrate of silver produced a slight opalescence, but the acetate
of lead caused no perceptible change in the liquid.

In order that the acetate of lead should act effectually, therefore, the solution
of the poison must be concentrated to the smallest possible bulk. With less
than three grains of oxalate of lead, it wouldbe difficult to obtain a solution of
the poison fitted for testing. This quantity would correspond to only about one
grain of crystallized oxalic acid.

Although the nitrate of silver is an exceedingly delicate test, yet a certain
weight of oxalate of silver must be obtained, in order to demonstrate the true
nature of the precipitate. Less than a quarter of a grain would hardly give
satisfactory results; but this quantity would correspond to about one-eighth ofa
grain of crystallized oxalic acid.

Oxalate ofLime.—When the oxalic acid exists in an insoluble form, i. e. as
white chalky masses of oxalate of lime, the following process may be adopted.
The suspected oxalate, previously well washed, should be boiled for about
twenty minutes, with an equal weight of carbonate of potash, in distilled water.
A partial double decomposition takes place:—the undissolved residue containing
some carbonate of lime, and the liquid some oxalate of potash. The liquid may
be filtered, neutralized by nitric acid, and then tested with the tests already de-
scribed for a soluble oxalate. If there be any desire to determine the nature of
the alkali withwhich the oxalic acid is combined, some of thesediment obtained
from the liquids, or scraped from the surface of the stomach, may be calcined on
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platina foil, when caustic lime or magnesia will be left, easily known from each
other by their respective chemical characters.

Oxalic acid in organic substances.—I am not aware that oxalic acid has ever
beendistinctlyfound in afree state in the stomach and intestines, excepting in those
cases in which it has been taken as a poison. Combined with lime, as oxalate of
lime, it constitutes a well-known form ofcalculusfound in thebladder. In certain
diseased conditions of the system, or under the use of certain articles of diet,
oxalate of lime is also freely passed in a microscopically crystalline condition with
the urine. I once found traces of this salt in a calculus in the intestines, taken
from the appendix vermiformis caeci, in a fatal case ofperforation: hence in some
instances it is produced in the human body, but it appears to become imme-
diately neutralized and rendered harmless by the base lime with which it meets
in the secretions. In two fatal cases of perforation of the stomach, reported by
Mr. Crisp, it is stated that the fluid which had escaped from the stomach con-
tained a small quantity of oxalic acid. There was no satisfactory evidence as
to the mode in which this acid found its wayinto the organ, whether by morbid
secretion or otherwise: hence it does not appear to me thatthe alleged discovery
of the acid in these cases can offer any objection to the statement here made.

Oxalate of lime, it may be remarked, is a large constituent of many dry
lichens; it also enters into the composition of certain substances used for food
or medicine; e. g. the leaves and root of therhubarb plant (Rheum pafmatwn,)
sorrel, and turnips. The stalks of the leaves of therhubarb-plant now consti-
tute a very common article of food, and accidents are said to have* arisen from
its having been eaten in large quantity before the leaves were fully developed.
The following case is quoted in the Medical Gazette from the American Journal
of Medical Sciences. A family of four persons, after eating very freely of the
leaves of the domestic rhubarb or pie-plant, boiled and served as " greens," were
all of them shortly afterwards seized with severe vomiting. In one of these per-
sons the attack was followed by gastritis; but the others recovered directly after
the vomiting, (xxxviii. 40.) It is stated in the same journal, from an analysis
by Dr. Long, that one pound of the plant yielded twenty-four grains of oxalic
acid; but as this is combined with lime, it is not likely to exert a poisonous ac-
tion. It is a question whether, in certain stages of its growth, the oxalic acid
may not be united to potash as binoxalate: for it is not probable that the quan-
tity contained as oxalate of lime, in a moderate portion of the leaves of theplapt,
would cause gastritis.

The exact proportion ofoxalic acid present in the combined state in theleaves
and stalks of ediblerhubarb (Rheum Palmatum) has not been determined. . The
root has hitherto been chiefly examined. Mr. Quekett has obtained from the
root of Russian rhubarb from 35 to 40 per cent, of its weight ofoxalate of lime.
(Pereira, Mat. Med. ii. 1179.) This is an enormous proportion. According to
another analysis, the proportion was 11 per cent. Dr. Schossberger, who has
more recently investigated the subject, states that with a large quantity of sul-
phate of lime, he found but slight traces of oxalate of lime. (Pharmaceutical
Journal, January 1845.) Mr. Wilson has shown experimentally, that the oxa-
late of lime thus taken into the stomach is again rapidly excreted by the urine,
and that it does not remain in the system. (Prov. Med. Journ. Sept. 2, 1846,p.
414; and Nov. 11, 537.) In an analysis of five ounces of the leaf-stalks of the
edible rhubarb I was unable to detect, either in the decoction or in the undis-
solved residue, any distinct traces of oxalic acid or oxalate of lime. Admitting,
however, that oxalic acid combined with lime is an occasional constituent of the
plant in variable proportion, it is difficult to comprehend how this can form any
objection to the inference from a medico-legal analysis of thecontents of the sto-
mach. Oxalate of lime can never be found in the stomach in a case of poison-
ing by oxalic acid, unlessan antidote oflime has been given. But if an antidote

19
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has been used, there will be evidence from symptoms, and in this case the dis-
covery of any portion of oxalic acid in the stomach after death, mayperhaps not
be at all material:—the fact of poisoning will be sufficiently apparent from other
circumstances. To give this objection any sort of force, it is necessary to sup-
pose that a person, after having swallowed an enormous dose of rhubarb, or
eaten an enormous quantity of the leaves, is by a mere coincidence seized with
symptoms resembling those ofpoisoning by oxalic acid, and dies—chalk mixture
having been exhibited before death;—further, that on inspection,noappearances
indicative of the action ofoxalic acid, are found in the fauces, oesophagus, or sto-
mach; and lastly, that the presence of an insoluble oxalate in the stomach, is of
itself chemical evidence that the person has died from taking oxalicacid! Such
a hypothetical case appears to me to carry with it its own refutation, in the facts
which must necessarily accompany it.

Absorption.—Oxalic acid is supposed to enter the blood, and give to it a
darkbrown colour. In a case which proved rapidly fatal, where two ounces of
the poison had been taken, I examined four ounces of blood taken from the vena
cava: but not a trace of oxalic acid could be detected. Dr. Christison states
that he did not succeed in detecting the poison in the blood when it had beenpur-
posely injected into the femoral vein of an animal which died in thirty seconds.
These negative results may be explained by supposing that the poison is decom-
posed, or themeans ofseparating it from organic compounds are not sufficiently
delicate. In two cases, leeches have been killed by the blood drawn by them,
from persons who were at the time labouring under the effects of this poison.
This seems to render it probable that the blood is poisoned, and, indeed, Orfila
states that he has succeeded in detecting it in the urine, although not in the solid
organs, (i. 190.) According to Wtihler, it may be detected under the form of
oxalate of lime in the urine of animals to which it has been administered. This
fact should not be lost sight of by the medical jurist, as the oxalate of lime, al-
though frequently found in certain states of disease, is not a normal constituent
of urine. The microscope would here render great assistance. It is probable
that, in acute cases, death is solely to be ascribed to theabsorption of the poison,
and its peculiar action on the blood.

On stolid Substances.—When solid organic matters, such as cloth, paper, or
linen, are impregnated with oxalic acid,proofs of this maybe obtained by digest-
ing the spots in water and applying the usual tests. Oxalic acid does not cor-
rode these substances like a mineral acid, but it very slowly produces orange
yellow spots with a red margin on black cloth, in which respect it differs from
the other vegetable acids. This acid is sometimes used for erasing writing-ink
in cases of forgery, but in general, traces of iron are left in the paper, and the
erasure may be detected by wetting the paper with ferrocyanide of potassium.

Quantitative analysis.—The quantity of oxalic acid present in a mea-
sured portion of any mixture, may be best estimated by precipitating it entirely
as oxalate oflead. For every hundred grains of the dried precipitate we may
allow forty-two grains of crystallized oxalic acid. In some instances, it may
be more convenient to precipitate it as oxalate of lime by means of chloride
of calcium; the quantity of oxalic acid may thenbe estimated from the equi-
valent of this oxalate.

For an account of Binoxalate of Potash, see chapter on Alkaline salts;
also Vegetable Irritants.—Sorrel.

TARTARIC ACID.

Tartaric acid has been hitherto considered not to possess any poisonous
properties; but a case has recently Occurred, in which there was no doubt that
it acted as an irritant, and destroyed life. The case referred to was the sub-
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ject of a trial for manslaughter at the Central Criminal Court, in January,
1845. The accused gave the deceased, a man aged twenty-four, by mistake,
one ounce of tartaric acid instead of aperient salts. The deceased swallowed
the whole dissolved in half a pint of warm water at a dose ; he immediately,
exclaimed that he was poisoned: he complained of having a burning sensation
in his throat and stomach, as though he had drunk oil of vitriol, and that he
could compare it to nothing but being all on fire. Soda and magnesia were
administered with diluent drinks. Vomiting set in, and continued until death,
which took place nine days afterwards. On inspection, nearly the whole of
the alimentary canal was found highly inflamed. The accused admitted that
he had made a mistake, and tartaric acid was found in the dregs of the cup.
The juryacquitted the prisoner. (Reg. v. Watkins.) Dr. Mitscherlich has
performed with this acid a series of experiments on animals, which tend to
prove that it is not a very active poison. He found that while the animal
was under the influence of the poison the respiration was accelerated, and it
then became laborious and slow. Great debility was a very prominent symp-
tom, and soon ended in paralysis, death being preceded by slight spasms.
He considered this acid to be less poisonous than the citric. Half an ounce
was administered to a small rabbit, and proved fatal in one hour; three drachms
killed a similar animal in forty minutes; and two drachms, given to a middle-
sized animal, produced no effects. In the fatal cases, it was not found to
excite inflammation of the small intestines.. Tartaric acidappears to enter into
the blood, and to act by absorption, for Wo'hler detected it as tartrate of lime
in the urine ofanimals to which he had administered it. (Med. Times, Sept.
1845,341.) Dr. Christison says that he has given to cats one drachm of this

acid in solution, without apparently producing any inconvenience to the ani-
mal; and that a surgeon of his acquaintance hadknown six drachms of tartaric
acid to have been taken by an adult, in mistake for carbonate of potash, with-
out exciting unpleasant symptoms. (On Poisons, 227.)

Treatment.—The same as in poisoning by oxalic acid.
Chemical analysis.—Tartaric acid in powder is known by the following

characters. 1. When heated on platina foil it burns with a pale reddish
coloured flame evolving a peculiar odour and leaving an abundant residue of
carbon. 2. It forms an acid solution in water, which when moderately con-
centrated yields a granular precipitate with a few drops of caustic potash
slowly added. (Bitartrate.) 3. When a few drops of the acid solution are
evaporated on glass, it crystallizes in an irregular plumose form. 4. The
solution is precipitated white by lime water, when the latter is added in large
quantity;—the precipitate being immediately dissolved by an excess of the
acid. 5. It gives no precipitate, or only a slight opacity with nitrate of silver,
(thus known from oxalic acid.) 6. It is not precipitated by chloride of cal-
cium. 7. When exactly neutralized by potash, and nitrate of silver is added,
a white precipitate is formed, which is immediately blackened and reduced to
the state of metallic silver on heating the liquid to 212°.

Orgunic mixtures.—If the acid be not discovered in the stomach in the state
of powder or crystals, we may digest the contents in alcohol, in which the
vegetable acid is quite soluble.

For an account of Bitartrate of Potash, see Chapter on Alkaline salts,,
(post.)

CITRIC ACID.
This acid may also act as an irritant poison in large doses, but in the com'-

mon state of lemon-juice, which contains only from one to two per cent., it
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must be regarded as inert. I am not aware that there is any case onrecord
in which citric acid has acted injuriously in the human subject.

The results of Dr. Mitscherlich's experiments with this acid tend to show
that when administered to animals in large doses, it is a somewhat active irri-
tant : he describes it as highly deleterious! Dr. Christison found that, as with
tartaric acid, one drachm in solution might be given to a cat with perfect im-
punity; while Mitscherlich found that this quantity caused violent symptoms
in a rabbit, but did not prove fatal: two drachms killed a large rabbit in an
hour and a half, and a small one in half an hour: half an ounce proved fatal
to a large rabbit in half an hour. The symptoms indicated a remote influence
on the spinal marrow. Although there is no direct proof that the acid is
absorbed, the blood undergoes a considerable change and becomes very fluid.
In a quarter of an hour after injecting the poison into the stomach, there were
spasms of the jaw, followed by opisthotonos, difficult respiration, and imper-
ceptible pulse. The attacks of convulsions recur until the animal dies from
pure exhaustion. (Med. Times, Loc. Cit.)

Chemical analysis.—It will be here necessary to state those characters by
which the citric is known from other vegetable acids. 1. When the powdered
acid is heated on platina" foil it melts, burns with a yellow flame, and leaves
scarcely any residue of carbon. 2. It forms an acid solution inwater, which,
when longkept, undergoes, like the solution of tartaric acid, a decomposition
into a black flocculent mould. 3, However concentrated this solutionmay
be, it yields no granular crystalline precipitate on adding to it a few drops of
caustic potash. 4. It is only slowly precipitated by lime-water, and the pre-
cipitate is easily soluble in water and in an excess of the acid. 5. It is not
precipitated by chloride of calcium, or nitrate of silver. 6. When exactly
neutralized by potash, and nitrate of silver is added, a white precipitate is
formed, which is not blackened (like the tartrate,) but only partially decom-
posed, and turned of a yellow colour on boiling. 7. On slowly evaporating
a few drops of the solution of citric acid on a piece of glass, it crystallizes in
a stellated form, the small prisms radiating from a centre.

Organicmixtures.—This acid may, like the tartaric,be separated from many
organic compounds by its solubility in alcohol. *In the state of powder, citric may be distinguished from tartaric acid not
merely by the action of heat, but by the difference in the results produced on
boiling it with a small quantity of concentrated sulphuric acid. Citric acid
is dissolved, and forms a light-brown or yellowish-coloured liquid; tartaric
acid is immediately converted by carbonization to a black tarry liquid.

ACETIC ACID.

This acid has been generallyexcluded from the class of poisons. Common
vinegar, which contains only five per cent, of acetic acid, has often been taken
in large doses without injurious consequences. From the experiments per-
formed by Orfila on dogs, and from one case which he reports as having oc-
curred in the human subject, acetic acid, when concentrated, appears to exert
an irritant action on the body. (Annales d'Hygiene, 1831, vi. 159; also
Toxicologic, ii 198.) This is not more than we might have expected, seeing
that the concentrated acid is highly corrosive. In the case referred to, the de-
ceased, a young female aged nineteen, was found dying on the highway. She
suffered from convulsions, and complained ofpain in the stomach, and died in
a very short time. On inspection, the stomach was found neither softened
nor corroded, but its mucous membrane near the pylorus was almost black.
The mucous glands were prominent, and the vessels were filled with black
coagulated blood.
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In the recent experiments of Dr. Mitscherlich, it was found that the animal
(a rabbit) to which this acid had been administered suffered from feeble respi-
ration, great debility and spasms, in which state it expired suddenly. One
ounce of acetic acid (Pharm. Bor.) killed a large rabbit in seven minutes:
half an ounce killed a small rabbit in eleven minutes: two drachms another
in an hour and a half: and one drachm another in about four hours. The
dose of half a drachm did not cause death. In his experiments with dis-
tilled vinegar, he found that six drachms killed a small rabbit in eight hours,,
and that half an ounce did not cause death. The tunica propria of the intes-
tines was found softened and of a brownish-red colour. Strong acetic acid has,
a powerful local action, dissolving readily all the tissues, and causing a large
effusion ofblood in the stomach. When applied to the skin, it is well known
to have a vesicating effect, and to soften and dissolve the albumen. When
swallowed, it produces severe symptoms immediately, as in the following case,,
reported by Dr. Melion. A man swallowed by mistake a spoonful of strong
acetic acid. He had no sooner swallowed it, than he threw himself on the
ground and rolled about in agony. He took a large quantity of water. Dr.
Melionfound on his arrival that the mucous membrane of the mouth was quite
white, and the patient complained of a severe burning pain in the chest, and
abdomen, and a feeling of sickness. He could scarcely speak: the skin was
covered with perspiration, and the pulse was very quick and small. Milk,
carbonate of magnesia, and oleaginous drinks were given to him. There was
free vomiting and purging, and the patient soon recovered. (Journal de Chi-
mie Medicale, 1845, 654.)

Treatment.'—Magnesia or its carbonates, mixed into a cream with water.
Chemical analysis.—1. Acetic acid is known by its peculiar odour, which,,

if not perceptible in the cold, may be evolved on boiling the liquid. 2. It is
entirely volatile, and leaves no solid residue on evaporation. 3. It is not pre-
cipitated by the acetate of lead, in which it differs from other vegetable and
some mineral acids. 4. It is not precipitated by lime-water or any salt of
lime, whereby it is known from the oxalic, tartaric, and other vegetable acids.
5. When diluted it is not precipitated by nitrate of silver or nitrate of barytes,
and it is thus known from the muriatic and sulphuric acids. 6. When neu-
tralized by potash it forms a salt highly soluble in alcohol and water, which
yields acetic acid when boiled with diluted sulphuric acid.

Organic mixtures.—Aceticacid may be obtainedby distillation, with or with-
out the addition of sulphuric acid from these suspected liquids; but if operating
on the contents of the stomach, it must be remembered thatacetic acid is a na-
tural constituent, although in small proportion, of the gastric juice,—that it
may also be formed by acetous fermentation*—and that in the shape of vine-
gar it is a very common article of food.

Vinegar, which may be regarded as an organie mixture containing but a
very small proportion of acetic acid (five per cent.,) maybe examinedby distil-
ling a portion, and testing the distilled liquid for the acid. Vinegar, as it
exists in commerce, always contains traces of sulphuric acid. In general it is
easilyrecognised by its odour. Pelletan observed, in the case of a young child,
that the abuse of vinegar led to a thinning of the mucous membranesof the sto-
mach; and Landerer remarked that the milk of a wet-nurse, who had been in
the habit oftaking large quantities of the Vinegar of Roses, became thin, very
acid, and deficient in casein and butter. The child gradually wasted and:
died, and the woman herself suffered severely. (Heller's Archiv. 1847, 2 H„
S. 185.)

19*
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FORMIC ACID.
The only experiments which have been made on the poisonous action of

this acid are those of Mitscherlich. He found that half an ounce of the diluted
artificial formic acid (containing seven per cent.) injected into the stomach
caused considerable inflammation of this organ, as well as of the small intes-
tines. One ounce of this diluted acid killed a small rabbit in two hours and
a quarter: half an ounce killed a rabbit in nineteen hours: two drachms caused
much uneasiness, but this dose did not prove fatal. The formic acid is most
probably absorbed, but it was not detected in the urine. The blood in the
large veins was found to have a brown colour. The acid appears to have a
specific action on thekidneys, and to produce diuresis. (Med. Times, Sept.
1845, p. 342.)

Chemical analysis.—This is a liquid acid possessing a remarkable odour,
sufficient to identify it. It exists in the red ant (Formica rufa,) and may be
obtainedfrom this insect by distillation. It is commonly seen as an artificial
product, and is not likely to be used as a poison. It is highly volatile. It is
known—1. By its peculiar odour. 2. By its acid reaction. 3. By its pro-
ducing a whiteprecipitate with solution of nitrate"of silver, and by its reducing
that salt to a metallic state on the application of a moderate heat. 4. It reduces
at a boiling temperature the protosalts of mercury, the bichloride of mercury,
and chloride of gold.

For the action of certain eliminating tests on the Vegetable Acids, see ante,
page 125.

CHAPTER XX.

POISONING BY THE ALKALIES. POTASH, SODA, AND THEIR CARBONATES—SYMP-
TOMS POST-MORTEM APPEARANCES TREATMENT—AlMMONIA AND SESQUICAR-
BONATE OF AMMONIA (SAL VOLATILE) —CHEMICAL ANALYSIS OF AMMONIA-
POTASH AND SODA—BARYTA—ANALYSIS—STRONTIA—ITS EFFECTS ON RABBITS
—ANALYSIS—LIME A CAUSTIC POISON ANALYSIS.

POTASH AND SODA.

The symptoms produced by potash and soda, when taken in a strong dose
are so similar, that one description will serve for both. It must be observed,
that cases of alkaline poisoning are extremely rare, and have been, I believe,
hitherto the result of accident. The most common form in which these poi-
sons are met with, is in the state of pearlash (carbonate of potash) and soap-
lees (carbonate of soda.) The patient experiences, during the act of swallow-
ing, an acrid, caustic taste from the alkaline liquid, if sufficiently concentrated,
excoriating the mucous membrane. There is a sensation of burning heat in
the throat, extending down the oesophagus to the epigastrium. Vomiting is
not always observed; but when it does occur, the vomited matters are some-
times mixed with blood of a dark brown colour, and detached portions of
mucous membrane:—this effect depending on the degree of causticity in the
liquid swallowed. The surface is coldand clammy :—there is diarrhoea, with
severe pain in the abdomen,resembling colic. The pulse is quick and feeble.
In the course of a short time, the lips, tongue and fauces, become swollen, soft
and red.
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Post-mortem appearances. There are strong marks of the local action of

the poison on the mucous membrane of the mouth, fauces, and oesophagus.
This membrane has been found softened, detached and inflamed in patches of
a deep chocolate colour, sometimesalmost black. The same appearance has
been met with in the mucous membrane of the larynx and trachea. The
stomach has had its mucous surface eroded in patches, and there has been
partial inflammation.

Period of death. The earliest fatal case which I have found reported, is
thatofa boy, who diedin three hours afterswallowing three ounces of a strong
solutionofcarbonate ofpotash. In another case, whichoccurred at Yarmouth,
in 1835,a child aged three years, took a small quantity of pearlash, which had
deliquesced, and died in twenty-fourhours. Death was caused in this instance
by the inflammation inducedin the larynx, causing an obstruction to the process
of respiration. In this respect, the caustic alkalies may destroy life like the.
mineral acids. But death may be a slow result of these poisons. Thus, in
an instance which was communicated to me, a lady swallowed by mistake, one
ounce and a halfof the common solutionof potash of the shops, which contains
about five per cent, ofcaustic alkali. She recovered from the first symptoms
ofirritation, but died seven weeks afterwards, from pure exhaustion,becoming
greatly emaciated before her' death. Orfila refers to two cases of poisoning
by carbonate of potash, in each of which half an ounce of this substance was
taken by mistake for aperient salts. The patients, two young men,recovered
from the first effects; but ultimately died, the one three months, and the other
four months, after the poison had been taken. The secondary fatal effects
appear to be due to diarrhoea, great irritability of the stomach, loss of the func-
tions of this organ from the destruction of the lining membrane,—and stricture
of the oesophagus,—either of which causes may.prove fatal at almost any
period.

Quantity required to destroy life.—The quantity of any of these alkaline
poisons, required to destroy life, is unknown.

Treatment.—We may administer freely, water containing acetic or citric acid
dissolved,—lemon-juice, or the juiceof oranges. Demulcent drinks, as albumen,
milk, gruel, or barley-water, will alsobe found serviceable. The free exhibition
of oil has been found useful.

Chemical analysis.—Caustic potash and soda are best known from their
respective carbonates by giving a brown precipitate with a solution of
nitrate of silver. The carbonates, on the other hand, yield a whitish yellow
precipitate. Caustic potash is known from caustic soda by the following cha-
racters. 1. Its solution, when not too much diluted with water, is precipitated
of a canary yellow colour, by bichlorideof platina. 2. It is precipitated in gra-
nular white crystals, on the addition of an excess ofa strong solution of tartaric
acid, or by digesting in it a large crystal of tartaric acid. This test sometimes
answers better by adding the alkali gradually to the acid, and occasionally
agitating the mixture. Caustic soda is not precipitated by either of these tests,
which will serve equally to distinguish the salts of potash from those of soda, if
we except the binoxalate and bitartrate of potash, which, from being but little
soluble in water are not precipitated. 3. If we neutralize the two alkalies by
diluted nitric acid, and crystallize the liquid on a slip of glass, should the alkali
be potash, the crystals will be in the form of long slender fluted prisms; if soda,
of rhombic plates. 4. A fine platina wire may be dipped intothealkaline liquid,
and then dried by holding it above the flame of a spirit-lamp. In this way a
thin film of solid alkali is obtained on the wire. On introducing this into the
colourless part of the flame, if it be potash, the flame will acquire a rose or lilac
colour; if soda, a rich yellow colour. This test applies to the salts of the two
alkalies. Care must be taken that the platina wire is perfectly clean. When
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the quantity of alkali or alkaline salt is large, the experiment may be performed
in a platina capsule, alcohol being added to the salt and the mixture boiled.

The carbonates of potash are known from those of soda by the above tests.
The carbonate is known from the bicarbonate ofeither alkali, by thefact that the
former yields immediately a white precipitate, with a solution of sulphate of mag-
nesia, while the latter is unaffected by this test. It is important for the analyst
to remember that caustic potash and soda, their respective carbonates, and the
sesquicarbonate ofammonia, are often contaminated with oxide of lead, and give
a black precipitate with sulphuretted hydrogen or hydrosulphuret of ammonia.
This happens whenever the solutions of these salts have been kept in flint-glass
bottles. (See ante, p. 118.)

In liquids containing organic matter.—Such liquids are frothy: they possess
an alkaline reaction, a peculiar alkalineodour,and are unctuous to the feel. Potash
and soda softenand dissolve most kinds of animal and vegetable matter. They
also act upon woollenarticles of clothing. If the alkali be ammonia, this will be
announced by the odour, and it may then be obtained by distillation. If it be
in small proportion, this can afford no evidence ofpoisoning; since many animal
fluids contain ammonia, and in those which do not contain it, it is easily gene-
rated either by spontaneous decomposition, or sometimes even by the heat re-
quired for distillation. Should the alkali be in large quantity, this is no evidence
ofpoisoning by it, unless we at the same time discover obvious marks of its local
action on the mouth, fauces, oesophagus and stomach. If the organic liquid be
highly alkaline, but give out no odour of ammonia, either by itself or on distill-
ing a portion of it with caustic potash, the alkali may be either potash or soda,
or their carbonates. The latter would be known by the liquid effervescing on
adding a portion to an acid. The organic liquid may be evaporated to dryness,
then heated to char the animal and vegetable matter, and the alkali will be re-
covered from it in the state ofcarbonate by digesting theresiduary ash in distilled
water. Any caustic alkali may be effectually separated by digesting the incine-
rated residue in pure alcohol. It hasbeen also recommended to neutralizeby muri-
atic acid, to evaporate, incinerate, and procure the alkali for analysis in thestate of
chloride. Mere traces of these alkalies furnish no evidence of poisoning, since all
the animal.liquids and solids yield soda, and many of them potash. In no case
will the discovery of the alkalies be any proof of poisoning, unless the alkali be
in large quantity, and the marks of its action be apparent in the fauces and
stomach. According to the experiments of Orfila, potash is absorbed and con-
veyed into the blood. The alkali is eliminated by the urine, which is thereby
rendered alkaline. When he gave about one drachm of potash to dogs, the pre-
sence of this alkali was detected after the lapse of six hours in the liver, spleen,
and kidneys. Owing to the solvent action of this poison on fibrin and albumen,
the blood, although it may be darker in colour, is never found coagulated in the
vessels after death.

AMMONIA. SESQUICARBONATE OF AMMONIA.

The vapour of strong ammonia is poisonous. It may destroy life by pro-
ducing violent inflammation of the larynx and pneumonia. It is often most in-
judiciously employed to rouse persons from a fit. A case is on record, of an
epileptic having died, under all the symptoms of croup, two days after the ap-
plication of strong ammonia, in this way, to the nostrils. A verysingular case of
recovery from thepoisonous effects of this vapour,by Dr. Sanchard, will be found
reported in the Annales d'Hygiene (Janvier 1841.) The solutions of ammonia
and its sesquicarbonate produce symptoms similar to those described in speaking
ofpotash. The only differenceobserved is, that the sense of heat and burning
pain in the throat, fauces, and stomach, are much greater. Cases of this form
ofpoisoning are rare. Dr. Sanchardrelates an instancewhich occurred inFrance,
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where a boy, only six years old, poisoned his yotlnger sister by pouring several
teaspoonsful ofstrong solution of ammonia down her throat. A case is likewise
reported whereastrong dose of the solutionkilled a man infourminutes. (Chris-
tison, 167.) In the following instance ofpoisoning by ammonia, the exact quan-
tity taken was unknown, but the solution was sufficiently strong to act chemi-
cally on the mouth. A woman, aged twenty-four, swallowed abouthalfa wine-
glassful ofmixture containing a large quantity of strong solution ofammonia put
into it by mistake. She immediately fell backwards in a state of insensibility,
and appeared as ifchoaked. When seen about six hours after theaccident, she
complained of severe burning pain down her throat and in the epigastrium,
which was tender on pressure. There was great debility, the voice was re-
duced to a whisper, and the countenance expressed anxiety. There was also
great difficulty of deglutition, the pupils were widely dilated, breathing difficult,
the tongue coated with white fur, painful and tender; two or three patches of its
mucous membrane peeled off, and there were convulsive twitches of theright
arm. Diluted vinegar and other remedies were employed, but the patient did
not entirely recover from the effects until after the lapse of ten days. On the
fifth day, there were still great pain and tenderness in the epigastrium and left
hypochondrium. (Case by Mr. Wilkins, Lancet, April 4, 1846, p. 385.) A re-
cent case is referred to in the Journal de Pharmacie (Oct. 1846, p. 285,) in which
from one to two drachms ofammonia, unknowingly administered, caused death.
There was violent vomiting, with bloody stools;and, oninspection,blood wasfound
effused in the intestines. There was alsoa remarkably fluid state of theblood in
the body. In another instance, a man walkedinto a druggist's shop, andasked for
a small quantity ofammonia to take some spots out of hisclothes. The druggist
poured about a teaspoonful and a half into a glass. The man suddenly swal-
lowed it, and fell instantly to the ground. He soonafterwards died, complaining
of the most excruciating pain. (Journal de Chimie Medicale, 1845, 531.)

Sesquicarbonate of Ammonia.—The solution of this salt (sal volatile) is
probably more active as a poison than is commonly supposed. The following
case occurred to my knowledge in 1832. A man, in a fit of passion, swallowed
about five fluid-drachms of a solutionof sal volatile. In ten minutes, he was
seized with stupor and insensibility; but, upon the application of stimulant
remedies, herecovered. He suffered for some time afterwards from severe
irritation about the fauces and oesophagus. These poisons are not often used
by those who are intent upon suicide or murder, but there is one instance on
record in which a man was tried for the murder of a child by administering
spirits of hartshorn. (Reg. v. Haydon, Somerset Spring Assizes, 1845.) Of
the action of the other salts of ammoniaon man, nothing is known. (See page
234, post.)

Chemical analysis.—The three caustic alkalies—potash, soda, and ammonia,
are known from the solutions of the alkaline earths by the fact, that theyare not
precipitated by a solution of carbonate of potash. They all three possess a
powerful alkaline reaction on test paper, which, in the case ofammonia, is easily
dissipated by heat. Ammonia is immediately known from potash and soda by
its odour and volatility. If the solution in water be very dilute, the odour may
be scarcely perceptible. The alkali may then be discovered, provided we have
first assured ourselves by evaporating to dryness a portion of the liquid, that
other alkaliesand alkaline salts are absent,—byadding to the solution a mixture
of arsenious acid and nitrate of silver. The well-known yellow precipitate of
arsenite of silver will be instantly produced. The same result takes place when
a carbonate (even bicarbonate of lime) is present; but ifany carbonate or other
salt existed in the liquid, it would be left on evaporation. In addition to these
characters,ammonia re-dissolves the brown oxide of silver, which it precipitates
from the nitrate, whilepotash and soda do not. For the detection of ammonia
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in organic mixtures, see p. 224. The Sesquicarbonate of ammonia may be
known from other salts by its alkaline reaction, its odour, and its entire volatility
as a solid:—from pure ammonia—1, by its effervescing on being added to an
acid; 2, by its yielding an abundant white precipitate with a solution of chlo-
ride ofcalcium ;—from the-carbonates of potash and soda, among other proper-
ties—1, by its giving no precipitate with a solutionof the sulphate ofmagnesia;
2, from the rich violet-blue solution which it forms when added in excess to the
sulphate ofcopper; 3, by its odour and volatility.

BARYTA.
This substance is undoubtedly a poison, but very little is known concerning

its action on the human subject. Pure baryta itself is a caustic alkali, which is
not likely to be taken as a poison, seeing that it is rarely met with out of a
chemical laboratory. The symptoms produced by baryta on the human subject,
would be probably analogous to those caused by its soluble salts. These will
be described in the chapter on poisoning by Alkaline Salts. This alkali,
unlike potash and soda, is liable to produce symptoms indicative of an affection
of the nervous system—as vertigo, convulsions, and paralysis. It is not, there-
fore, a pure irritant.

Chemical analysis.—Baryta is a greyish-white substance, soluble in water:
its solution possesses an alkaline reaction like potash, soda, and ammonia, and
like them, it gives a brown precipitate with nitrate of silver; but it is known
from these three bodies, by its being precipitated white by a solution of car-
bonate of potash. This last mentioned reagent equally precipitates lime and
strontia, but among numerous other characters, baryta is known from lime by
sulphuric acid, which precipitates baryta, but not lime. Sulphuric acid also pre-
cipitates a solutionof pure strontia, but baryta is known by the action of a solu-
tion ofsulphate of lime. This precipitates baryta immediately, but not strontia.

STRONTIA.
Strontia and its salts are not commonly regarded as poisons. I am not

aware that any experiments have been performed with the pure alkali: but it
appears from the observations of Professor Gmelin, of Tubingen, that two
drachms of the Chloride of Strontium, dissolved in water, had no effect upon
rabbits. When the dose was raised to half an ounce, there was, in about five
hours, paralysis of the extremities, with involuntary motions of the head: the
animal died on the next day. On inspection, there was considerable ecchy-
mosis, but no apparent inflammation of the mucous membrane of the stomach.
Two drachms of this salt given to a dog caused vomiting, but no other bad
symptom. Two drachms of the Carbonate of Strontia had no effect upon a
rabbit, while only a drachm of the Nitrate affected the heart's action, and oc-
casional diarrhoea. (Orfila, Toxicologic, i. 256.)

Chemical analysis.—The analysis of strontia and its salts is fully given in
the tables ofalkaline poisons. It may be here mentioned that Strontia is a grey
powder, soluble in water, the solution having an alkaline reaction and giving a
brown precipitate with nitrate of silver. It gives a white precipitate with car-
bonate ofpotash. It is precipitated (more slowly than baryta) by sulphuric acid,
in which respect it is known from lime: and it is not precipitated by sulphate of
lime, in which respect it is known from baryta. There are other differences
which may be derived from the tables. (See p. 126,ante.)

The soluble salts are characterized by their being precipitated, even in a very
diluted state by sulphuric acid,oxalic acid,[and sulphate oflime. They tinge the
flame ofalcohol of a deep crimson-red colour.
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LIME.
This alkali has but little interest for the.medical jurist: it is said to have de-

stroyed life in one instance; and there is no doubt that lime, as well as its salts,
may have an irritant action, but they have not the directly poisonous effects of
baryta and its compounds. The following case ofpoisoning by lime is reported
in Caspar's Wochenschrift. A boy, aged three years, while playing, tasted
some slacked lime, and ate a considerable quantity of it. An emetic was given,
and he brought up a mortary looking substance. The child became restless and
feverish, had thirst, refused food, his lips were white, the mouth blackish, the ab-
domenhot and painful on pressure, and there were bloody evacuations. A few
leeches were applied, and he recovered. (Med. Gaz. xxxv. 64.)

Chemical analysis.—The appearance of lime is familiarto mostpersons. In
the caustic state, it is seen in masses of a white, greyish white, or brownish
white colour. When slaked, the lime falls to a powder, and becomes whiter.
It dissolves in acids without effervescence, if free from carbonate. It is soluble
in water. The solution has—1, an alkaline reaction, and is precipitated by car-
bonate ofpotash; 2, it gives a brown precipitate withnitrate ofsilver (indicative
of causticity;) 3, it is precipitated by oxalic acid, and the precipitate is insoluble
in water, as also in an excess of the acid; 4, it is not precipitated by diluted
sulphuric acid, in which respect it differs from Baryta and Strontia; 5, it is not
precipitated by sulphate of lime; 6, when dissolved in muriatic acid, and the
evaporated residue is boiled with alcohol, the flame is tinged of a crimson-red
colour.

It maybe observed that when the sulphuric and oxalic acids are used as tests,
a solution ofbaryta is precipitated by the sulphuric and not readily by the oxalic
acid (the precipitate being re-dissolved by the slightest excess of acid,) a solu-
tion of lime is precipitated by the oxalic and not by sulphuric acid, while a solu-
tion of strontia is precipitated by both acids.

In medico-legal analyses, the salts of these alkalies may be easily mistaken for
those of baryta, as they are in many respects similar. Great caution should
therefore be used, whep a mixture alleged to be poisoned with a salt of baryta,
is presented for examination. For a summary of the most remarkablechemical
differences in respect to the action of liquid tests, see table of Alkaline Poisons,
p. 126, ante.

CHAPTER XXI.
POISONING BY THE* ALKALINE SALTS. BINOXALATE OF POTASH (SALT OF SORREL)

—BITARTRATE OF POTASH (CREAM OF TARTAR) BROMIDE OF POTASSIUM
IODIDE OF POTASSIUM SULPHURETS OF POTASSIUM AND SODIUM—ALKALINE
HYPOCHLORITES MURIATE OF AMMONIA (SAL AMMONIAC) 1—NITRATE OF POTASH

SULPHATE OF POTASH SULPHATE OF ALUMINA AND POTASH (ALUM) —CHLO-
RIDE OF SODIUM (COMMON SALT)—SALTS OF BARYTA.

Some of the alkaline salts have been found to exert an irritant action on the
system. The pure alkalies and their carbonates have a corrosive (chemical)
action when concentrated, but they operate as irritants when diluted. The
salts about to be described are not very energetic poisons, and, with one or two
exceptions, require to be given in large doses in order to produce noxious
effects.
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BINOXALATE OF POTASH (SALT OF SORREL.)
The poisonous effects of this salt entirely depend on the oxalic acid which

it contains. It is said to be much used for the purpose of bleaching straw and
removing ink-stains—being sold under the name of essential salt of lemons.
The smallest quantity retailed to the public is a quarter of an ounce, and for
this, three-halfpence is charged. Its poisonous properties are not commonly
known, or ho doubt it would be frequently substituted for oxalic acid. Three
cases of poisoning by this substance have occurred within the last two years,
two of which proved fatal, while in the other the patient recovered.

In the case of recovery a young lady, aged twenty, swallowed an ounce of
salt dissolved in warm water. She was not seen by any one for an hour and
a half: she was then found on the floor, faint and exhausted, having previously
vomited considerably. There was great depression, the skin coldandclammy,
the pulse feeble, and there was a scalding sensation in the throatand stomach.
There were also continued rigors. Proper medical treatmentwas adopted, and
she recovered in two days,—still suffering from debility and great irritation of
the stomach. During the state of depression, it was remarked that the con-
junctiva? were much injected, and the pupils dilated. There was also great
dimness of vision. (Med. Gaz. xxvii. 480.)

In another of the cases,—a lady recently confined took by mistake half an
ounce of the binoxalate, instead of cream of tartar. She had scarcely swal-
lowed the draught, when she was seized with violentpain in theabdomen and
convulsions: she died in eight minutes. On inspection, the mucous mem-
brane ofthe stomach and small intestines was found inflamed. (Ann. d'Hyg.
Avril 1842.) In the third case, a teaspoonful of this salt was taken for three
successive mornings:—it produced severe vomiting; and about an hour after
the third dose, the patient expired. There was no post-mortem examina-
tion.

We learn from these cases, that this salt is poisonous, destroying life almost
as readily as oxalic acid itself; and that in the symptoms which it produces, it
closely resembles thatpoison. In the second case, it destroyed life in so short
a time as eight minutes; but probably the fatal effects were in this instance
accelerated by the debilitated state of the person who took it.

Chemical analysis.—The solid salt is commonly seen in the form of a
crystalline powder, or loosely crystallized in masses. It is not very soluble
in water,easily taken up on boiling, but re-precipitated in great part on cooling.
Its solution might be readily mistaken for oxalic acid; for, 1st, it has an acid
reaction; and 2nd, it is precipitated by nitrate ofsilver and sulphate of lime,
like oxalic acid; but with respect to the latter test, the precipitation, although
more slowly produced, is much more copious. It is best known from oxalic
acid—1. By its crystalline form, which, as seen in a few drops evaporated on
glass, is plumose ; and 2. by heating a portion on platina foil. While oxalic
acid is volatile, the binoxalate leaves an ash, which, when sufficiently calcined,
is alkaline, and it may be proved to contain potash by its dissolving in dilute
nitric acid, with effervescence, and forming nitrate of potash. There is one
vegetable salt for which it has been fatally mistaken, namely, the bitartrate of
potash, or the cream of tartar. This latter is known by its solution not being
precipitated by the sulphate or any salt of lime; and by its beingrendered only
milky or turbid on the addition of nitrate of silver. Lime-water furnishes a
ready means of distinguishing these two salts. It precipitates both of them
white, but the precipitate from the bitartrate of potash is re-dissolved on adding
to ita small quantityof a solution of tartaric acid, while thatfrom the binoxalate
is not re-dissolved. It may be as well to mention another simple means of
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distinction, the colour of ink is immediately discharged by warming it with a
few grains of binoxalate, but is unaffected by the bitartrate of potash.

In organic mixtures the process is the same as for oxalic acid itself. (See
p. 214.) Although this salt is a natural constituent of sorrel, this vegetable is
rarely used as an article of food in England, and then only in a small quantity.
According to Mitscherlich, the proportion of binoxalate is only 0.75 per cent,
of the weight of the fresh plant, or 3.75 per cent, of the juice; hence one
ounce of fresh sorrel will yield but little more than three grains of the salt.
The objection suggested by Orfila, that the salt found in the stomach, might be
due to the presence of sorrel taken in soup, is therefore inadmissible, except
where the salt is found in traces, and no symptoms of poisoning have existed.
(See Sorrel, post.)

BITARTRATE OF POTASH (CREAM OF TARTAR. ARGOL.)
This salt has proved fatal in at least one instance, although it is not com-

monly regarded as a poison. The case is reported by Mr. Tyson; it occurred
in this metropolis in 1837. A man, aged thirty-seven, took four or five table-
spoonfuls ofcream oftartar. He was seized with violentvomitingand purging.
There was pain in the abdomen, thirst, feeble pulse, and the thighs and legs
appeared paralysed. The fluid vomited was of a dark-green colour, and the
motions had the colour of coffee-grounds. Death took place in about forty-
eight hours. On inspection, the mucous membrane of the stomach and
duodenum was found highly inflamed, the cardiac portion of the former being
of a deep red colour, with some spots of black extravasation. The stomach
contained a thick brown fluid, coloured by bile. The whole of the intestinal
canal was more or less inflamed. According to Wohler, this salt passes off* by
the urine, under the form of carbonate of potash, the secretion being alkaline.

Chemical analysis.—Cream of tartar is commonly seen, in the form of a
white powder. It is sparingly soluble in cold water, producing a slightlyacid
solution. If thepowder be heated on platina foil, it is converted to carbon and
carbonate of potash; the latter dissolves with effervescence in acids, and the
nature of the alkali is thereby determined. The decomposition of the powder
by heat, indicates that it is a vegetable acid salt. On adding theaqueous solu-
tion to lime water, a white precipitate is formed, which disappears on adding
a furtherquantityof the acid solution. This proves that the acid is the tartaric.
It is known from the simple tartrate of potash by its acidity, and by the fact
that it is not precipitated by a salt of lime, while the tartrate is precipitated as
a tartrate of lime. Chloride ofplatina gives no precipitate in the cold saturated
solution.

In organic mixtures.—The saltbeing comparatively insoluble, may be found
as a sediment at the bottom of the liquid. If dissolved, the liquid may be
concentrated and alcohol added; cream of tartar is very insoluble in alcohol,
and by this means the organic matter may be separated from it. If the liquid
be strongly coloured, purified animal charcoal should be used to decolorize it.
In searching for this substance in the stomach, it is proper to state, that it is a
natural constituent of the potato. Belloc relates a case of alleged poisoning
by Rochelle salt, the compound tartrate of potash and soda. The circum-
stances however render this statement somewhat doubtful. (Cours de Med.
Leg. 139.)

BROMIDE OF POTASSIUM.
But very little is known concerning the action of this salt upon the body.

It operates as a diuretic, and affects the secretory organs, but not in so powerful
20
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a degree as the iodide. Of its poisonous properties the best account yet given
is that published by Dr. Glover. (Ed. Med. and Surg. Journ. lviii. 338.)
Barthez had ascertained some years previously, that when this salt was in-
troduced into the stomach of a dog, in a dose varying from sixty to one hun-
dred grains, it occasioned death if there was no vomiting; and on inspection
the mucous membrane of the stomach was found inflamed. When injected
into the circulating system it causes death; but this part of the subject is of
litde importance in a medico-legal view, since chloride of potassium and other
equally inert bodies, have a noxious effect when thrown into the circulation.
Dr. Glover has indeed found, that fifty grains of chloride of potassium, dis-
solved in half an ounce of water, sufficed to kill a dog when injected into the
jugular vein.

The facts of most interest to the medical jurist are those whichrelate to the
effects of the bromide of potassium when introduced into the stomach. In one
of Dr. Glover's experiments, one hundred grains of the bromide, dissolved in
three drachms of Water, were injected through a flexible tube into the stomach
of a strong rabbit. In five minutes the animal fell, and made ineffectual
attempts to crawl. The breathing became difficult, and the action of the heart
irregular. In about half an hour it was agitated with convulsions, became in-
sensible,and died. On inspection the lungs were found congested; the stomach
contracted towards the pylorus; the mucous membrane softened, grey, and
dotted withnumerous purple ecchymoses; there were two largebloody patches.
The upperpart of the smallintestines presented similarappearances. The mem-
branes of the spinal cord were congested, and there was some effusion of serum
into the ventricles of the brain. Bromine (bromide of potassium) existedin the
blood, the liver, and brain: hence there can be no doubt that the salt is
absorbed.

These results were obtained with the pure bromide; but much of what is
soid is impure. A drachm and a half of the impure salt was introduced by
Dr. Glover into the stomach of a dog at mid-day. During the night the ani-
mal was violently purged. The same dose was given every day for a week:
the animal became thinner, lost power over his limbs to some extent, but re-
tained his appetite. Three drachms of it killed a rabbit in less than an hour
and a half, with symptoms and appearances resembling those above described.

These results show thatthe bromide of potassium is by.no meansan energetic
substance, and that it is onlylikely to be injurious to the human subject invery
large doses.

Treatment.—The promotion of vomiting,and theexhibition of albuminous
and mucilaginous liquids.

Chemical analysis.—The salt crystallizes in cubes, is fixed when heated
on platina, dissolves in water, and forms a neutral solution. 1. The solution
gives a light yellowish precipitate with nitrate of silver, not very soluble in
ammonia, although more soluble than the iodide. 2. When chlorine is added
to it, it acquires a yellow or amber colour; and upon then adding about one-
fourth of its volume of ether and shaking the mixture, the ether rises to the
Surface, carrying with it the bromine in solution. Chloride of potassium is
obtained on evaporation of the liquid. 3. A small quantity of the powdered
salt heated in a tube with its bulk of peroxide of manganese and diluted
sulphuric acid, yields bromine, known by the ruddy colour, odour, and
bleaching properties of its vapour.

From organic mixtures it may be obtained by incineration and digestion in
water.
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IODIDE OF POTASSIUM (HYDRIODATE OF POTASH,)
This salt is extensively employed as a medicinal preparation, but it appears

to have given rise, in some instances, to alarming symptoms, even when ex-
hibited in small doses; and death has been said to result from its use. The
following cases will perhaps best serve to illustrate its effects. A gentleman
was ordered by his physician to take three grains of the iodide in a draught
of peppermint water three times a day. After the third dose he felt very
poorly; and an hour after the fourth dose he was attacked with a violent
shivering fit, followed by headach, hot skin, intense thirst, quick andfull pulse,
vomiting and purging. These symptoms were succeeded by great prostration
of strength. In spite of treatment, the purging lasted several days. The
effects of the medicine in thiscase were so violent, although only twelve grains
had been taken, that there is little doubt, ifthe patient had taken another dose,
he would have been killed, (Med. Gaz. Sept. 3, 1841.)

In October 1841, a case was reported by Mr. Erichsen to the University
College Medical Society, in which very alarming symptoms resulted from the
exhibition ofonlyfive grains ofiodide of potassium. There was great dif-
ficulty of breathing, discharge from the eyes and nostrils, inflamed conjunctivae,
and most of the symptoms ofviolent catarrh. The iodide was discontinued,
and the patient recovered. Dr. Lawrie found that seven grains and a half of
the iodide, in three doses, produced in an adult, dryness and irritation of the
fauces, great difficulty of breathing, and other serious symptoms. In another
case, thirty grains, in divided doses, caused severe headach and secretion of
tears. In two instances, wherein he had prescribed it medicinally in small
doses, it was, in his opinion, the cause of death. (Med. Gaz. xxvi. 588.)
These cases, at least, show the necessity of caution in the medicinal use of
this substance. The effects from small doses may, perhaps, be attributed to
idiosyncrasy; still there seems to be good ground, from the results of experi-
ments on animals, for ranking iodide of potassium among irritant poisons.
It has not, so far as I know, caused death, if we except the two cases recorded
by Dr. Lawrie. One drachm and a half of the solution has been taken by a
young female without life, although it produced very serious symp-
toms ofirritation, (Devergie, Med. Leg. ii. 536.) It has been suggested that
the occasional adulteration of the iodide with carbonate of potash may account
for the discrepant statements, as to its poisonous properties. In one instance,
in which the medicinal dose had been carried to several drachms, the iodide
was found to contain seventy-five per cent, of carbonate of potash!

Treatment.—There is no antidote to thjs poison. Itshould beremoved as
speedily as possible by the free use ofemetics; and by the stomach*pump, if
there be no excoriation of the mouth and fauces,

Chemical analysis.—Iodide of potassium is a white solidsalt, crystallizing
in cubes, like common salt. It is very soluble in water. In the solid state:
mixwith it a small quantity of peroxide of manganese,and moisten the powder
with equal parts of strong sulphuric acid and water,—then heat the mass in a
glass tube. The purple vapour of iodine is immediately evolved. If the tube
be of small diameter, the quantity which may be thus easily detected is ex-
ceedingly minute. If the iodide be in solution, add to theclear liquid an equal
part of a solution of starch, and then a few drops of strong nitric acid. The
Wue colour of the iodide of farina produced, will show that the salt is an alka-
line iodide. This test is extremely delicate, and it may be usefully applied to
thevomited matters to determine in a case of poisoning whether all the poison
has been expelled. The potash may be detected by decomposing the salt at
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a high temperature with strong sulphuric acid, when sulphate of potash will
result. This may be dissolved and tested. -In organic liquids.—If much coloured, boil with purified animal charcoal
until the colour is in great part or entirely removed; then add to the liquid a
solution of starch, and afterwards nitric acid. As a trial test, we may employ
a slip of filtering paper soaked in starch, then dipped into the suspected liquid,
and exposed to thefumes of nitric acid. In this case, thecolourof the organic
liquid does not interfere with theresults. By this process, the iodide may be
detected in the urine or saliva, when the analyst may not succeed in finding it
in the contents of the stomach. If present in organic solids, we must dry them,
incinerate them at a low temperature, and lixiviate the incinerated residue,
when traces of the iodide may be detected in the filtered liquid by the addition
ofstarch and nitric acid. The following is the result of an experiment. Ten
grains of iodide of potassium were dissolved in six ounces of porter, mixed
with an ounce of thick starch. The mixture was evaporated to dryness, the
residue incinerated and lixiviated with one ounce of water. The solution was
neutral. One drop,containing one-fiftiethof a grain of the iodide, gave a deep
pink-red colour with starch and nitric acid.

Absorption.—Iodide ofpotassium, it is wellknown, undergoes absorption, and
is carried into the secretions andall the soft organs, in which it maybe detected
by the above process, if not found in the stomach. The diffusion of this salt
by absorption is strikingly indicated by the fact, that iodine was thus disco-
vered in the liquor amnii of a female during parturition, who, for four months
previously, had taken the iodide medicinally. (Comptes Rendus, 1845, i.
878.) In another case, Landerer detected iodine in the testicle of a man who
had suffered from sarcocele for several years, and for the cure of which he had
been in the habit of taking preparations of iodine. (Heller's Archiv. 1847,
H. ii. 185.) This poison is chiefly eliminated in the urinary and salivary
secretions. According to M. Bonjean, absorption is more complete in propor-
tion to the smallness of the dose. He took a quarter of a grain in a large
quantity of water, in divided doses, for a day, and he was able to trace iodine
in his urine for seven days, and in his saliva for six days. He swallowed five
grains of the iodide, dissolved in two ounces of water, and traces of iodine
were discovered in the urine during twenty-eight hours, and in the saliva
during seventeen hours only. During the whole day he suffered much from
abundant salivation. (See Monthly Journ.of Med. Science, December 1845,
p. 935.) The urine will generally be found to yield evidence of the presence
of this salt most readily, and the process above described may be adopted for
its detection.

SULPHURETS OF POTASSIUM AND SODIUM.

These compounds known under the name of Liver of Sulphur, are uncrys-
talline solids, of a red or red-brown colour. They form yellow solutions in
water, which have an alkaline reaction, and are highly poisonous. No case of
poisoning by them hasoccurred in England; but several fatal casesare reported to
have occurred in France. The chief symptoms produced are—burning pain in
the stomach, vomiting, and convulsions; the breath is tainted with the odour of
sulphuretted hydrogen gas.

Symptoms.—The following case reported by Dr. Chantourelle, will illustrate
this form of poisoning. A woman, aged forty, swallowed one morning by mis-
take a solution containing from three to four drachms of the sulphuret of potas-
sium. She immediately perceived an acrid taste; vomiting ensued, by which a
portion of the poison was ejected, and she became insensible. Dr. Chantourelle
arrived in about eight minutes after the accident, but the patient was dying.
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The ak of the room was quite offensive, from the presence of sulphuretted hy-
drogen, The skin was livid, the'tongue protruded, and a brown viscid saliva
drainedfrom the mouth. The eyes were fixed; the muscles had lost their con»
tractility; the motion of the heart was scarcely perceptible; and there was slight
convulsive inspiration occasionally. Death took place within ten or fifteen mi*
nutes from the time of swallowing the draught. On inspection there was a
general congestion of the venous capillary system. No particular appearances
were met with in the stomach or other viscera. The mucous membrane was
pale, and covered with a layer of sulphur. (Galtier, Toxicol, i, 277.) It is not
improbable thatthis patient died from the sulphuretted hydrogen gas passing into
the lungs. In another instance, in which about the same quantity of sulphuret
was swallowed, the patient experienced a sense of burning heat extending down-
wards to the stomach; vomiting followed,and the matters ejected smelt strongly
ofsulphuretted hydrogen, and contained, besides dark coagula ofblood, a white
substance intermixed, apparently precipitated sulphur. The other symptoms
were coldness of surface, irregular pulse and severe burning pain in the epi-
gastrium. Some violent after-symptoms manifested themselves of an inflammar
tory kind. These were not finally subdued until after the lapse of a month.

Among the appearances in fatal cases are a deep red colour of the stomach
and duodenum, with blackness and liquidity of the blood. The sulphurets do
not appear to be very active as poisons. They require to be taken in mode-
rately large doses in order to produce serious effects: but, at the same time,
they act with very great rapidity. In a case which occurred in April 1847,a
lady swallowed by mistake two-thirds of a glass of a concentrated solution of
sulphuret of potassium. Her sufferings were severe, and she died in three
hours. (Med. Gaz. xxxix. 835.)

Treatment.—This should consist in the promotion of vomiting, and the admU
nistration of mucilaginous drinks, mixed with a weak solution of chloride,
(hypochlorite) of soda or lime at intervals, so long as the breath exhales the
odour of sulphuretted hydrogen. The chlorides decompose the poison, and set
free sulphur, which exerts no injurious effect. The administration of acids
would be attended with the injurious effect of evolving sulphuretted hydrogen
more copiously. When, from the seat of pain, it is probable that the poison has
descended into the intestines, it has been recommended to employ the chlorides
of the alkaline bases, in the form ofemollient enemata.

[Vinegar was formerly recommended, but is not to be relied upon. The
best antidote, after vomiting, is common salt as advised by Dr. Chantourelle,
Small doses of a solution ofchloride, also act favourably.—G.]

Chemical analysis. Sulphurets.—When solid, sulphuretted hydrogen is
abundantly evolved on adding diluted muriatic acid to the powdered sul-
phuret; and the alkali remains as a chloride. When in solution, subacetate of
lead gives an intense black precipitate, by which the sulphuret may be identified
in the smallest proportion. The Persulphurets form rich amber-coloured solu-
tions. They differ from the sulphurets in giving a copious precipitate of sulr
phur on adding acid, and in forming a brick-red precipitate with a solution of
acetate of lead. For a modification of this test, see p, 175,ante—rSulphate of
Barytes,

ALKALINE HYPOCHLORITES.
There are certain bleaching compounds which have been long known as cIiIot

rides of potash, soda, and lime, but which are now called by many chemistshypo,
chloritesofthe alkaline bases. The Hypochlorite op Potash iscommonly known
as the Euu de Javelle; that of Soda as Labarraque's liquid; and that of L'me
as Bleaching powder,

20*
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They may be regarded as irritant substances, but possessing only a weak
action. In the following case, serious effects were produced by Hypochlorite of
Potash. A female, aged seventeen, swallowed, at nine o'clock in the morning,
a large glassful of the Eau de Javelle. No particular symptoms manifested
themselves for a quarter of an hour, when the patient, having placed herself on
the bed, was seized with convulsions, and then became insensible, in which
state she remained for five hours. When brought to the hospital she had a
burning pain in the fauces and oesophagus, extending to the stomach; difficult
deglutition, with pain in the region of the larynx, epigastrium, and umbilicus;
headach, and heat of skin. The urine was passed easily, but there was no
purging. It was observed that the membrane covering the lips, and that lining
the mouth and fauces, was much whitened, undoubtedly by the chemical action
of the hypochlorous acid. Albumen was freely given to her; and this was fol-
lowed by vomiting of white coagulated matter. Leeches were applied to the
abdomen, and in the course of three days her health was completely re-esta-
blished. (Orfila, Toxicologic, i. 234; Galtier, Toxicologic, i. 254.) In one
instance a solution of this salt caused death. An aged man drank a quantity
of the solution of hypochlorite, and died in sixteen hours. The lips, gums, and
lining membrane of the mouth, were perfectly whitened. The mucous mem-
brane of the pharynx was ofa brownish colour, and covered with a thick layer
of tenaciousmucus. Themembrane of the oesophagus was completely destroyed.
Towards thecardia there was a dark eschar. The stomach itself wasso softened,
that it readily gave way with theslightest effort in its lesser curvature; and nearly
the whole of the mucous membrane was thickenedand converted into a dark
sloughly mass. (Briand, Med. Leg. ed. 1846, p. 447.) The Hypochlorites of
Soda and Lime would probably, if taken in a large dose, act in a similar way.

Treatment. In the early stage the best means of treatment will be the free
exhibition of albuminous and mucilaginous liquids, followed if necessary by
antiphlogistic measures.

Chemical analysis. The hypochlorites of potash and soda are perfectly
soluble in water ; the hypochlorite of lime is only partially soluble. 1. The
solution is colourless, strongly alkaline, and has the odour of chlorine. 2. It
immediately bleaches a solution of sulphate of indigo. 3. It destroys the
colour of litmus when an acid is added, or by exposure to air, in which case
carbonic acid sets free the chlorine. 4. On adding sulphuric acid chlorine is
evolved, easily recognised by its colour and odour. 5. When calcined they
leave chlorides of metals, by the examinationof which, therefore, the base is
easily discovered.

Organic liquids. These compounds undergo decomposition in contact
with most kinds of organic matter, especially with albumen, even in the form
of mucous membrane. Galtier found that when hypochlorite of potash was
mixed in equal parts with milk or coffee, the smell of chlorine had completely
disappeared in about halfan hour, and the presence of this gas could not even
be detected by the addition of an acid. (Op. cit. i. 252.)

MURIATE OF AMMONIA (SAL AMMONIAC.)
This salt, according to the experiments of Orfila, acts as a poison on dogs,

whetherintroduced intothe stomach or the cellular tissue. It is absorbed, carried
into the circulation, and acts specially on the nervous system, as well as upon
the stomach. The mucous membrane was found in one case slightly reddened.
Its effects on man are unknown, and probably it is not more energetic as an
irritant than the chloride of sodium or potassium. (Toxicologic, i. 265.)

Treatment. The promotion ofvomiting. There is no known antidote.
Chemical analysis. As a solid this salt is known by its tough fibrous
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character. 1. It is entirely volatile. 2. It is soluble inwater, forming a neutral
solution; but on boiling this becomes acid. 3. If moderately concentrated,
the solution gives a yellow precipitate with bichloride of platina. 4. Muriatic
acid is detected in it by the addition of nitrate of silver and nitric acid. 5. The
ammonia is detected by boiling the solution with caustic potash, or heating the
dry powdered salt with lime.

From organic liquids it maybe obtained by filtration and slow evaporation.
The salt may, however, be present in small quantities, as a result of the process
of putrefaction.

NITRATE OF POTASH. NITRE. SALTPETRE.
This well-known salt is largely employed in the arts. It is an irritant, but

only acts as such when taken in a large dose. It has destroyed life on several
occasions. Its effects are, however, somewhat uncertain. An ounce, and even
two ounces have been taken without causing very alarming symptoms. (Ed.
M. and S. J. xiv. 34.) Dr. Bennett states that M. Gendrin was in the habit
of giving it in doses varying from six to twelve, or sixteen drachms in the
twenty-four hours without any dangerous symptoms resulting. (Med.-Chir.
Review, April 1844,549.) M. Mozade has more recently given itwith benefit
in cases of dropsy in from three to five drachm doses. (L'Union Medicale,
3 Juin, 1847, 274.) According to Tourtelle, no injury has followed even in
cases where it was given in doses of an ounce. (Galtier, Toxicologie, i. 268.)
Tartra denied that it had poisonous properties even in a very large dose, (op.
cit. 135,) but cases have occurred which now leave no doubt on the subject.
In one instance, quoted by Orfila, an ounce of nitre was taken by a lady in
mistake for other salts. In a quarter of an hour, she suffered from nausea,
vomiting and purging, and the musclesof the face were convulsed. The pulse
was weak, the respiration laborious, and the extremities cold; but there was a
sense of burning heat and severe pain in the epigastrium. She died in three
hours after taking the dose. On dissection, the stomach was found highly
inflamed, and the membrane detached in various parts. Near the pylorus, the
inflammation had a gangrenous character. A large quantity of liquid coloured
by blood was found in the stomach, (i. 283.) In another case, which proved
fatal in sixty hours, where an ounce and a halfofnitre had been taken, a small
perforation was found in the stomach, (ib.) My friend, Dr. Geoghegan, of
Dublin,has communicated to me thefollowing case :—A mantookfrom an ounce
to an ounce and a half of nitre by mistake for salts. Severe pain in the ab-
domen followed, with violentvomiting,but no purging so far as could be ascer-
tained. He died in about two hours after taking the salt. On examination of
the body, a bloody mucus was found in the stomach,—the lining membrane
was of a brownish red colour, generally inflamed, and in parts detached from
the coat beneath. None of the poison could be detected in the stomach; but
its nature was clearly established from the analysis of a portion left in the
vessel which had contained the draught.

Two men swallowed, each, one ounce of nitre by mistake for Glauber's salt.
They almost immediately experienced a sense of coldness in,the course of the
spine, trembling in the limbs, with violent vomiting and purging. The stools
were bloody. They recovered in the course of a few days. (Casper's Wo-
chenschrift, xviii. 1841.) A case is reported in the same journal, where
one ounce of nitre killed a man in thirty-six hours.

A case recently occurred at Manchester, in which an old man, aet. 60, lost his
life; from an overdose of nitre which he had taken as a medicine. The dose
amounted to about ten drachms: it caused profuse diarrhoea and death in about
five hours. Death was referred to inflammation of the mucous membrane of
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the stomach and bowels, owing to the irritant action of the nitre. In a case re-
ported by Dr. Letheby, a female, aet. 28, swallowed in two doses taken on two
days, about an ounce of nitrate of potash. After the second dose, she was
attacked with severe burning pain in the stomach, and violent vomiting followed
by collapse. There was no purging, and the secretion of urine was stopped.
The girl recovered in a few days. (Pharm. Journal, Feb. 1846, 356.)

In another case reported by Mr. Gillard, a man recovered in four days after
having swallowed two ounces of nitrate of potash by mistake for Epsom salts.
In about five minutes after taking the nitre, he felt a burning pain in hisstomach,
and this was immediately followed by sickness. Free vomiting was excited by
mustard; and this probably led to his recovery. (Prov. Med. Journ. Aug.
19, 1846, 382.) These facts show how very uncertain are the effects of this
saline compound.

Poisoning by nitre has been hitherto theresult ofaccident. It is never taken
for the purpose of suicide, the popular opinion being, that it is not poisonous; al-
though the above cases show that it destroys life with greater rapidity than is
commonly observed in the action of arsenic and corrosive sublimate. It is nevec
likely to be employed by a murderer, since a dose sufficient to kill, could not be
secretly exhibited.

Treatment. There is no antidote known. Vomiting should be freely pro-
moted.

Chemical analysis.—See Nitric Acid, (ante, p. 188.) From the researches
of Wohler, it would appear that this salt is absorbed andeliminatedin the urine.
He detected it in the urine of a horse four hours after he had given to the animal,
five ouncesofnitre. M. Reynard also detected it in theurine ofpersons to whom
it had been given medicinally. His plan consisted inthrowing down thesulphates
and phosphates of the urine by a solutionof baryta; filtering, evaporating to dry-
ness, and treating the residue with pure alcohol in order to dissolve out urea and
other substances soluble in this menstruum. The nitre was then procured by
digestion in water, evaporation, and crystallization. (Galtier, Toxicologic, i. 262.)
Orfila states that he has detected nitre in the liver, spleen, kidneys, and urine of
animals poisoned by it. (Ann. d'Hyg. 1842, ii. 434.)

SULPHATE OF POTASH.
This salt was formerly called Sal de Duobus, or SalPolychrest. It has been

regarded as inert, but of late years it has given rise to some important medico-
legal investigations. A lady about a week after her delivery, took, by the pre-
scription of her medical attendant, about ten drachms of the sulphate of potash
in divided doses, as a laxative. After the first dose, she was seized with severe
pain in the stomach, nausea, vomiting, purging, and cramps in the extremities*
These symptoms became aggravatedafter each dose, and she died in two hours.
It was supposed that some poison had been given by mistake; but that was not
the case, and the question was, whether her death was or was not caused by
the sulphate of potash. On inspection of the body, the mucous membrane of the
stomach and intestines was found pale, except the valvulae conniventes, which
were reddened. The stomach contained a large quantity of reddish coloured
liquid, which on analysis, was found to contain only sulphate of potash, and no
trace of any common irritant poison. The examiners referred death to thesul-
phate ofpotash given in an unusually large dose, whereby it had acted as an ir-
ritant poison in a person whose constitution was already much debilitated.
(Ann. d'Hyg. Avril 1842.)

The question whether this is to be regarded as a poisonous salt, of an irritant
nature, has been much debated among members of the profession, owing to a
case which was tried at the Central Criminal Court in October 1843. (The
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Queen v. Haynes.) The prisoner had given the deceased, the night before her
death, two ounces ofsulphate ofpotash, dissolved in water; and it was alleged
that she had a fortnight previous to this, taken, in divided doses, as much as a
quarter of a pound of the salt. The woman supposed herself to be pregnant,
which was disproved by an examination of the body; and it was charged that
the prisoner had given her the salt with the intention of causing a miscarriage.
After the last dose, she was seized with sickness, and died within a very short
time. The stomach was found empty, but highly inflamed, and there was blood
effused on the brain. One medical witness, referred death to the action of this
salt as an irritant poison; the other to apoplexy, as an indirect result of the vio-
lent vomiting caused by it. The prisoner was acquitted of the charge of murder,
but subsequently found guilty of the administering the sulphate with intent to
procure abortion. Both of the witnesses admitted that, in small doses, the salt
was innocent; but that in the dose of two ounces it would produce dangerous
effects. A portion of the sulphate in this case was examined by Mr. Brande,
as it was suspected that some poisonous substance mighthavebecome accidentally
mixed with it; but it was found to be pure.

It is not improbable, from the symptoms and the inflamed stateof the stomach,
that the salt acted here as an irritant poison; and the fact of its being an inno-
cent medicine in small doses appears to be no sound objection to this view; for
the same circumstance is observed with respect to many substances, the poi-
sonous or noxious properties of which cannot admit of dispute. Some have
ascribed the irritant effects of this and other saline medicines—such as cream of
tartar,—in large doses, to their insolubility, and to the fine spicula of the pow-
dered salt acting mechanically upon the mucous membrane of the stomach.
This explanation does not appear admissible: 1st, because some of these saline
medicines, when taken dissolved—such as alum and nitre—have had a similar
action; and, 2nd, the effects are very different, and far more rapidly fatal than
in those cases where mechanical irritants—such as fine sand or iron filings—
have been taken. In short, there is no doubt that ifa similar quantity of the salt
were taken perfectly dissolved in water, it would have an equally irritant effect;
and sulphate of potash has been known to act in this way, when taken in divided
and therefore in very soluble doses. A case in which it thus proved fatal in
two hours, has been already reported (supra.) According to Mr. Mowbray
(Medical Gazette, xxxiii. p. 54,) sulphate of potash is a salt much employed in
France as a popular abortive. He quotes several instances in which, in large
doses it produced severe symptoms, resembling those of irritant poisoning, and
even death. In one case two drachms acted powerfully; and in another, that
fell under his own observation, four drachms of the salt, administered to a lady
after her confinement, had all the effects of an irritant poison. The case of
Haynes is the first instance in which, I believe, it is publicly known to have
proved fatal in England; and it shows that substances, commonly regarded as
innocent, may give rise to important questions in toxicology.

There is no doubt that the most simple purgative salts may, under certain
circumstances and when given in large doses, destroy life. A case has been
already related (ante, p. 15) in which sulphate of magnesia caused death, and
gave rise to a criminal charge in this country. It is said that sulphate of
potash has in some cases caused vomiting and other serious symptoms, from
its containing as impurity sulphate of zinc. This would be easily discovered
by adding the ferrocyanide of potassium, which gives a white precipitate with
a salt of zinc.

Chemical analysis.—Sulphate of potash is easily identified. It is a dry
hard salt, soluble in water, forming a neutral solution. This solution, if
sufficiently concentrated, is precipitated both by tartaric acid and bichloride of
platina, whereby potash is indicated; and the presence of sulphuric acid is
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known by the action of a salt of barytes. Organic liquids. This salt being
insoluble in alcohol, may have the organic matter removed from it by treating
the liquid containing it (previously concentrated) with alcohol:—or the sub-
stance containing the salt maybe evaporated to dryness and incinerated, when
the sulphate maybe obtained by lixiviating the calcined residue with distilled
water. The sulphate of potash exists naturally in some animal fluids, but
only in minute traces.

SULPHATE OF ALUMINA AND POTASH. ALUM.
This substance is very commonly known; but it does not appear to have

given rise to many accidents, at least in this country. One case of death
from alum, appears in the Registration Report for 1838-9. A singular case
occurred in Paris, in 1828, in which the alleged noxious properties of alum
were brought into question. A lady swallowed a quantity of calcined alum
dissolved in warm water, which had been supplied to her by mistake for
powdered gum. The quantity taken was less than half an ounce. She im-
mediately complained of a burning pain in the mouth, throat and stomach.
She afterwards suffered from thirst, violent vomiting, and general disturbance
of the system, from which she recovered in the course of two or three days.
These effects were referred to the alum, and the party who supplied it by
mistake was condemned to a severe punishment. On the case being carried
to an appeal, Orfila contended that alum was not a poison; although he ad-
mitted that in the calcined state it was a caustic, and in order to establish his
opinion of its inertness, he offered to swallow half an ounce on the spot!
He referred to the symptoms under which the party laboured to some other
cause; but on being further questioned, he admitted that a solution of calcined
alum was likely to produce more serious effects than common gum, which
the party should have taken. Thepunishment was mitigated. (Ann. d'Hyg.
1829, i. 234.) Orfila has since found that alum in a large dose, operates
fatally on animals, destroying life in the course of a few hours! He states
that he detected the salt in these cases in the substance of the stomach, liver,
spleen and in the urine. (Ann, d'Hyg. 1842, ii. 433.) The reader will find
a singular case of supposed poisoning by alum in the Ann. d'Hyg. 1832, ii.
180.

The symptoms produced by alum in a large dose, are frothing at the mouth,
vomiting (the vomited matters containing alum,) purging, depression, weakness
of the limbs, and the principal appearance is a reddish-brown colour of the
mucous membrane, which may be found softened or disorganized, either
wholly or in patches.

We cannot therefore refuse to admit the possibility of this substance acting
as an irritant, on the same principle on which we admit the irritant properties
of salts of a far more innocent character. It is, however, proper to observe,
that this salt, given in large doses to animals, does not appear to affect them
seriously unless the oesophagus be tied: three drachms have been taken at a
dose, by patients, dissolved in six ounces of liquid, without any inconvenience
resulting.

Treatment.—The promotion of vomiting and the free administration of
calcined magnesia.

Chemical analysis.—Common alum possesses a peculiar and astringent
taste. It easily dissolves in water, forming an acid solution, which crystallizes
on evaporation in regular octohedra. Its solution is not affected by ferro-
cyanide ofpotassium or sulphuretted hydrogen gas, whereby it is known from
the true metallic saline solutions. Its sulphuric acid may be detected by a
salt of barytes. On adding potash, a white precipitate of alumina fails down,
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which is redissolved by the addition of a larger quantity ofthe alkali. By this
last character, it is known from the alkaline earths which are precipitated from
their solutions by potash, but the precipitates are not redissolved. On adding
ammonia in excess, alumina falls down. This may be separated by filtration,
and on evaporating the liquid portion, and incinerating the saline residue, there
Will be found sulphate of potash. Calcinedalum is a white uncrystalline sub-
stance, only partially soluble in water. About one-sixth is left as a residuary
white powder, easily soluble in a mineral acid, and yielding alum by crystal-
lization. The quantity dissolved by boiling water is, however, sufficient to
allow its nature to be determined. From organic liquids it may be obtained
by evaporation and incineration.

CHLORIDE OF SODIUM. COMMON SALT.
For the alleged poisonous properties of this substance, see ante, p. 14.

These effects have been ascribed to the presence of iodide of sodium or
arsenic, but pure salt may undoubtedly act as an irritant. It is exceedingly
important in a medico-legal view to know that arsenic has been found in
salt as a fraudulent admixture. (See Ann. d'Hyg. 1830,ii. 432; also 1832,
ii. 288.)

Chemical analysis.—This hasbeenalreadyreferred to inthe descriptionof the
processes for detecting muriatic acid. Onthis account, as well as from the fact
that ithas already caused deathwhen administered in a large dose,itmay be pro-
per to mention more in detail the chemical characters by which itmaybe identi-
fied. 1. It is easily dissolved by water, and a portion of the solution slowly
evaporated on a slip of glass, yields well-defined cubic crystals. 2. It is inso-
luble in pure alcohol. 3. It yields abundant acid vapours with akind of effer-
vescence, when strong sulphuric acid is poured on it. These vapours form a
dense white solid cloud, when a rod dipped in strongammonia is brought near
to them. 4. It yields chlorine gas when heated with equal parts of sulphurie
acid, water, and peroxide ofmanganese:—the chlorine being recognised by its
usual characters, (ante, p. 195.) About one-twentieth of a grain of the chlo-
ride may be in this way analysed, if the experiment be performed in a pro-
portionably small tube. 5. The solution of the salt gives an abundant white
clotted precipitate with nitrate ofsilver—possessing all the chemical properties
of chloride of silver. (See ante, p. 195.) These properties of the precipitate
must be positively determined, since there are numerous other salts which are
precipitated white by nitrate of silver. These experiments, it will be per-
ceived, merely indicate the presence of chlorine of muriatic acid. The cha-
racters of soda have been already given, p. 223.

SALTS OF BARYTA.
The principal salts are the Chloride, Nitrate, Acetate, and Carbonate, the

last of which is insoluble in water. The sulphate, from its great insolubility is
said not to be poisonous; but it would be well that this should be established
by experiment, since insolubility is no criterion whatever ofa substance being
inert; although it is often erroneously assumed to be so, and the doctrine of
chemical antidotes is chiefly founded on this view. Calomel and arsenite of
copper are as insoluble as the sulphate of barytes, and yet are known to have
a very powerful action on the body. (See ante, chapter on Antidotes.)

The only two preparations of baryta that have yet caused death, are the
Chloride and the Carbonate.
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CHLORIDE OP BARIUM.

One case of poisoning by this salt is reported by Wildberg. The symp-
toms were those of irritation, combined with an affection of the brain and
nervous system. Vertigo, convulsions, and paralysis, have been remarked
among them. In the case referred to,half an ounce proved fatal in two hours:
—in another instance, one ounce taken by mistake for Glauber's salt destroyed
life in an hour. In small doses even, the chloride has been found to affect
the system powerfully. Orfila has satisfiedhimself that the chloride of barium
is absorbed. He states that he has detected it in the liver, spleen, and kid-
neys of animals poisoned by it. (Ann. d'Hyg. 1842, ii. 217.)

Some years ago, this salt was discovered by Tiedemann and Gmelin inthe
urine and the blood ofmesentericveins and vena porta?, four hours after ithad
been given to animals. Hence there can be no doubt that it is absorbed, since
baryta is not a natural constituent of the body.

CARBONATE OF BARYTA.

The carbonate of baryta is said to have destroyed life in two cases, in each
of which only one drachm was taken; but the following case, which occurred
to Dr. Wilson, shows that this compound is not so poisonous as the chloride.
A young woman swallowed half a tea-cupful of the powdered carbonate,
mixed with water, at a time when she had been fasting for twenty-four hours.
There was no particular taste. In two hours, she experienced dimness of
sight, double vision, ringing in the ears, pain in the head, and throbbing in the
temples, with a sensation of distension and weight at the epigastrium. There
was also palpitation of the heart. After a time she complained ofpain in the
legs and knees, and cramps in the calves. She vomited twice, a fluid like
chalk and water. The skin was hot and dry, the pulse frequent, full, and
hard.- These symptoms gradually abated, and she recovered, although the
pain in the head and epigastrium continued for a long time. (Med. Gaz. xiv.
448.)

ACETATE OF BARYTA.

The acetate of baryta would, no doubt,prove an active poison ; but it is not
much known.

TREATMENT.

The alkaline sulphates, either ofsoda or magnesia, should be exhibited freely
in water; but, unless the patient is seen early, no treatment is likely to avail.
The sulphates render the baryta less soluble, and certainly diminish, if they
do not altogether destroy its poisonous properties. They will be of little
service when the carbonate has been taken. In this case emetics and the
stomach-pump may be used. As a chemical antidote to the carbonate, a mix-
ture of vinegar with analkaline sulphate may be employed. Itwouldof course
be improper to administer diluted sulphuric acid; and any other acid would
render the poison more soluble.

CHEMICAL ANALYSIS.

The soluble Salts of baryta possess these characters in common:—1. They
ase precipitated white by sulphuric acid or an alkaline sulphate, even when
considerably diluted; those of lime are not precipitated, and those of strontia
are very slowly precipitated when the respective solutions are diluted. 2. Di-
luted solutions of the salts of baryta are not precipitated by oxalic acid ; those
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of strontia and lime are precipitated, even when much diluted with water.
Oxalate of ammonia will throw down the salts of the three bases, unless the
solution of the barytic salt be exceedingly diluted, when no precipitate is formed
in it, or if formed, it is easily redissolved by oxalic acid. Solutions of the
salts of strontia and lime, when equally diluted, are, however, readily precipi-
tated by oxalate of ammonia, and the precipitate is not soluble in oxalic acid.
3. The powdered salts of baryta, when burned on a platina wire in the flame
of alcohol, give a greenish yellow colour ; those of strontia and lime give a
rich crimson red. This experiment applies only to the soluble salts. The
acids of the salts are known by their respective tests. The Chlorine of the
Chloride of barium is known by the action of nitrate of silver, (p. 195, ante:)
—the Nitrate of barytes, by precipitating the solution with sulphate of potash
and obtaining nitre from the filtered liquid,—by at once adding to a saturated
solution of the salt, copper filings and an excess of strong sulphuric acid, or
by adding it in powder to the sulphate of narcotine, (p. 188,ante.) The
Carbonate of baryta, by its becoming dissolved with effervescence in diluted
nitric acid, and the action of the proper tests on the resulting soluble nitrate.
Lastly, the Acetate, by boiling the solution with the diluted sulphuric acid,
when acetic acid escapes, easily known by its odour. The solution of this
last-mentioned salt is known from the other soluble salts of baryta by its being
precipitated, when concentrated, by tartaric acid, in an excess of which it is
soluble, as well as in a large quantity of water.

In organic liquids.—If thesalt ofbaryta be/dissolved, a goodtrial testis diluted
sulphuric acid. This gives an abundant white precipitate should the poison
be present in any quantity. We may thenthrowdown thewhole of the poison
by an alkaline sulphate,—separate this by filtration, dry it and incinerate it
with the organic matter with the addition of a little charcoal. In this way, it
will be converted to sulphuret of barium, which be decomposed by wash-
ing it with diluted muriatic acid, when chloride ofbarium, in a state fit for test-
ing, will be obtained. It is proper to observe, that pure baryta and its saltt
are very apt to be confoundedwith subacetate oflead and other compounds of
this metal. A clear distinction consists in this : the salts oflead are blackened
by hydro-sulphuret of ammonia—those of baryta are not. Besides, sulphate
of lead recently precipitated is easily soluble in concentrated muriatic acid,
while sulphate of baryta is quite insoluble in this acid.

21
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METALLOIDAL IRRITANTS.

CHAPTER XXII.

PHOSPHORUS—SYMPTOMS AND POST-MORTEM APPEARANCES—ITS ENERGY AS A POISON
CHRONIC POISONING CHEMICAL ANALYSIS. CHLORINE—IRRITANT PROPERTIES OP

A SOLUTION OP CHLORINE. BROMINE —ITS EFFECTS ON ANIMALS. IODINE SYMP-
TOMS AND POST-MORTEM APPEARANCES TREATMENT ANALYSIS. SULPHUR.

The metalloidal substances which here require consideration, are Phospho-
rus, Chlorine, Bromine, Iodine, and Sulphur.

PHOSPHORUS.
It is not often that we hear of cases of poisoning by phosphorus or its com-

pounds. The following instance has been reported by Mr. Shephard, of
Stonehouse. (Lancet, Dec. 1843.) A child, between two and three years of
age, had been caught in the act of sucking and swallowing the heads of lucifer
matches. Two days afterwards she appeared unwell,—there was some fever-
ish excitement, but noactive symptoms. The bowels were open, but the child
did not suffer from pain, vomiting, or diarrhoea. Five hours after she was
first seen, she became violently convulsed, and she diedthree hours afterwards.
On inspection, a quantity ofmucus mixed with blood, ofa coffee-groumd colour,
was found in the stomach. The mucous membrane of the organ was very
vascular throughout, and for the space of about two inches it had a florid-red
colour, and was covered with mucus. There were no less than ten invagi-
nations in the small intestines, many of which included from two to three
inches of intestine, which was inflamed at the invaginated parts. There was
no appearance of strangulation, and the bowels were empty. The medical
opinion given at the inquest was, that phosphorus, in a finely divided state,
was the cause#of death, and a verdict was returned accordingly. Morerecently
a female committed suicide by dissolving in vinegar the phosphorus from the
ends of matches. She swallowed this mixture, and after undergoing the most
severe suffering for eight days, she died labouring under symptoms resembling
those of hydrophobia. (Journ. de Chim. Med. 1846, 668.)

A case is reported in theLancet (September 14,1844,) in which phosphorus
given as a medicine proved fatal to a boy aged ten years. The deceased had
taken phosphorus in pills and in an oleaginous mixture for nearly four weeks.
These were prescribed by a medical practitioner. When seen he was lying
in a state of stupor, quite insensible, labouring under strong convulsions, hur-
ried breathing, and a small pulse. He died some hours afterwards. The
principal appearances were congestion of the brain, a bright vermilion colour
of the anterior surface of thestomach externally, with softening of the mucous
membranewithin,—and the marks ofviolent irritation and inflammation of the
muscular coats of the large intestines. The quantity of phosphorus taken was
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not stated, as it was given in divided doses. None had been given for ten
days previously to death; nevertheless this was probably due to the long-con-
tinued use of this substance. The stomach contained two ounces of a coffee-
ground liquid and a large quantity of mucus. A singular case is reported by
Dr. Graff, in which a young woman swallowed the phosphorus contained on
about three hundred matches, equal to rather less than five grains of pure
phosphorus, and recovered from the effects. The symptoms do not appear to
have beenvery severe, a fact ascribed by thereporter to the phosphorus having
been.in an intimate and probably insoluble state of combination with other
substances in the matches. Mr. Shephard's case above related, shows thatthis
explanation is inadmissible, and we must look upon this, admitting the case
to be correctly reported, as a very remarkable instance ofrecovery. (Henke,
Zeitschrift, 1842,ii. 283.)

Symptoms and effects.—So few cases of poisoning by phosphorus have
occurred, that we are scarcely in a position to generalize upon its effects. It
appears to be a powerful irritant poison, operating with some uncertainty, and
it has been generally after many days that it has destroyed life. The symp-
toms arealso exceedingly protracted in theirappearance. Thus it is only after
many hours, and sometimes one or two days, that signs of irritation and other
alarming symptoms appear, among which convulsions and spasms have been
remarked; but when these once come on, the case proceeds rapidly to a fatal
termination. In the first instance the patient experiences a disagreeable taste
resembling garlick, which is peculiar to this poison. The alliaceous odour
may be perceived in the breath. There is an acrid burning sensation in the
throat, thirst, severe pain and heat in the epigastrium, with nausea and vomif-
ing continuing until death. The vomited matters are of a dark green or black
colour; they have the odour of garlick, whitewapours may be seen to proceed
from them, and in the dark they may even appear phosphorescent. Diarrhoea
is among the symptoms, and the stools have been observed to be luminous.
The pulse is small, frequent, and scarcely perceptible.

Chronic poisoning by this substance is accompanied by cardialgia, frequent
vomiting, sense of the stomach, diarrhoea, tenesmus, pains in the joints,
.marasmus, hectic fever, and disease of the stomach, under which the patient
may slowly sink. Phosphorus in small doses is said to produce strong aphro-
disiac effects. This view is borne out by the facts collected by Dr. Hartcop.
(See Casper's Wochenscrift, 21. Feb. 1846, p. 115.) Some interest has
been lately attached to the chronic form of poisoning by phosphorus from the
researches of Dr. Strohl and others on the effects of the vapour upon indivi-
duals engaged in the manufactureofphosphorus matches. It has beenremarked
that persons thus engaged have sufferedfrom necrosis of the jaw,carious teeth,
and suppuration. There has been also marked irritation of the respiratory
organs, and bronchitis has frequently shown itself amongthem. These effects
have been attributed to therespiration of the vapours of phosphorus, which are
supposed, by becoming acidified, to act chemically upon the bones. The sub-
ject still demands inquiry; but a very good summary of the facts, byDr. Beck,
will be found in the American Journal of Medical Sciences for Oct. 1846,
525. A case in which pneumonia was considered to have been inducedby
these vapours, is reported in the Medical Gazette (vol. xxxix. p. 210,) and
another well-marked instance of the serious local and constitutional effects of
these acid vapours has been published by Mr. Wright. (Med. Times, Dec.
19, 1846, 224.)

According to M. Dupasquier, phosphorus in vapour has no specific
poisonous action :—it merely irritates the lining membrane of the bronchial
tubes, and this effect is soon lost by habit. When other and more dangerous
symptoms supervene, he thinks they must beascribed to the accidental presence
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of arsenic in phosphorus. (Journal de Pharmacie, Oct. 1846, 284; also,
Gaz. Med. Dec. 5, 1846, 946.)

Post-mortem appearances.—From what has already been stated, we may
be prepared to find marks of irritation and inflammation in the stomach and
viscera. The stomach hasbeen observedto be much contracted. The mucous
membrane will be found inflamed, and probably softened. Gastro-enteritis
proceeding to gangrene is the result of the action of this poison. M. Worbe
found thestomach perforated in three places in a dog which had been poisoned,
by a solution of phosphorus in oil. The intestines and even the flesh of
animals poisoned by phosphorus, have the odour of garlick, and appear lu-
minous in the dark. (Galtier, Toxicologie, i. 184.) In a woman who died
while taking phosphorus medicinally, it was remarked that the whole of the
viscera of the body were luminous; thus indicating the extensive diffusionof
the poison. (Casper's Wochenschrift, 21. Feb. 1846, 115.) There is no
doubt that this poison is absorbed, although death may commonly be attributed
to the local changes which it produces in the body. (For a further account of
the appearances, see Casper's Wochenschrift, 28. Feb. 1846, 135.)

Quantity required to destroy life.—That phosphorus is a very active
poison, is proved by two cases quoted by Dr. Christison (188.) In one, death
was caused by a grain and a half in twelve days; in the other, by two grains
in about eight days. It is supposed to operate as a poison only by becoming
converted to. phosphoric acid; but this is disproved by the fact, thatphosphoric
acid is far less poisonous than phosphorus. (See Mineral Acids, ante, p.
198.) A person has been killed by a quantity of phosphorus (case supra)
equal to less than threeand a half grains of phosphoric acid, while fifty grains
of phosphoric acid have been given to a rabbit without effect!

The fatal dose is liable to according to many circumstances. Galtier
states that it is comprised between three-quarters of a grain and two grains,
and that even a third of a grain has destroyed life ; while persons have re-
covered, as in one instance referred to (p. 243,) from a dose of Jive grains. In
a case reported by M. Worbe, and quoted by Orfila, the ascertained fatal dose
was less than a grain and a half. The subject was a man aged 27. The
phosphorus was melted in hot water, and thus swallowed. Three days pre-
viously he had taken less than half a grain (three centigrammes) without ill
effects. The patient suffered from all the effects of irritantpoisoning, and died
in twelve days. It is worthy of remark, however, that no active symptoms
showed themselves for several hours. (Toxicologie, i. 55.)

Dr. Hartcop mentions that an apothecary took by way of experiment one
grain, the next day two grains, and the third day three grains rubbed with
sugar. He was then seized with gastro-enteritis, and died in spite of every
attempt to save him.

The smallest fatal dose which I have met with is ina case quoted by Galtier.
A woman, aged fifty-two, took in divided doses in four days about six centi-
grammes, or less than one grain, of phosphorus dissolved. The largest dose
taken at once, i. e. on the fourth day, is stated to have been three centigrammes
(0.462 grain,) or less than half a grain. Symptoms of pain and irritation
appeared, and the patient died in three days. The oesophagus, stomach, and
smallintestines, were found much inflamed. (Toxicologie,!. 87.) One quarter
of a grain dissolved in oil, has been known to produce burning heat in the
abdomen, vomiting, and diarrhoea.

Period at which death takes place.—The earliest period .is in a case
related by Orfila, in which a young man in weak health took a dose of phos-
phorus (the quantity unknown,) and died infour hours. The same author
mentions a case in which death did not take place until after the lapse of
seventeen days. In general, several days elapse before a fatal result takes
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place, and during this time the patient undergoes much suffering. This was
observed in a young female who swallowed a quantity of phosphorus-paste
intended for poisoning rats. She did not die until the fifth day. (Journal de
Chimie Med. 1845, 580.)

Treatment.-—This should consist in the administration of albuminous or
mucilaginous drinks holding magnesia suspended, as well as in the free use of
emetics and purgatives. Whenthe symptoms have once manifested themselves,
it is difficult to arrest their progress, and there is no known antidote to the
poison. The exhibition of oil would be decidedly injurious, as this dissolves
and tends to diffuse the poison. The presence of phosphorus in the matters
Vomited or passed by stool, is known by their luminosity in the dark.

Chemical analysis.—Phosphorus is easily known by its waxy appearance
and its remarkable chemical properties. It is insoluble in water, and, there-
fore, lumps of it, when it has been swallowed in substance and speedily eject-
ed, may be separated from the vomited matters or contents of the stomach and
intestines by simply washing them. It melts at about 110°, and takes fire a
little above this temperature in air. It is soluble in ether, alcohol, and the oils.
Ether is a very good solvent of phosphorus ; and this liquid might, therefore,
be in some instances advantageously employed for separating the poison when
in a finely divided state from organic substances. It burns with a brightyellow
flame and a thick white smoke—pyrophosphoric acid. The contents of the
viscera of persons poisoned by phosphorus have been frequently observed,
when dried, to be luminous in the dark ; and when a portion has been warmed,
a thick white acid smoke has risen from free portions of phosphorus in the
contents. No better test of the presence of this poison could be desired ; and,
according to Orfila, itwill detect phosphorus when itforms only one-thousandth
part of the mixture.

When any doubt exists, the suspected portions of phosphorus picked out
from the contents may be boiled in one part of nitric acid and three parts of
water for an hour or longer. This will transform any phosphorus to phos-
phoric acid, and destroy organic matter. Pyrophosphoric acid, in a syrupy
state, will be obtained on evaporating the liquid. This may be tested by the
process elsewhere described. (See Phosphoricacid, ante, page 198.) Phos-
phorus may be detected some days after death, even, when the body is in a
state of decomposition. Dr. Neumann, of Strasburg, has related a very in-
teresting case in which the poison was easily discovered in the bodies of a
shepherd and his dogfourteen days after interment. A shepherd, after having
eaten some beet-root soup, vomited several times, complained ofthirst, intense
pain in the abdomen, and died after two days' continual suffering. His dog,
which had eaten some of thefood, became unwell, and died intwo hours. The
man lived unhappily with his wife, and, from some suspicion as to the cause
of death, the body of the deceased, as well as that of the dog, was ordered to
be disinterred and examined. As they had been buried fourteen days, and
the weather was warm, the bodies were in an advanced state of decomposition.
It was impossible to draw any inference from the condition of the viscera. A
portion of the soup of which the deceased and his doghad eaten, was procured
and submitted to examination. A small portion was spread on an iron plate,
heated to a moderate temperature. Portions immediatelyburnt with a yellow
light and a thick white smoke. In addition to this, the soup had the smell of
phosphorus, and was luminous in the dark.

A very elaborate analysis of the contents of the stomachs of the deceased
and his dog was then made. Muriatic acid and chlorate of potash were em-
ployed for oxidizing the phosphorus and converting it to phosphoric acid. In
this way phosphorus was detected in both; and, from the viscera of the man
alone, Dr. Neumann procured 15.48grains of phosphoric acid, equal to 6.78

21*
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grains of phosphorus—quite enough to destroy life. A portion of alum was
also found in the stomach.

It appeared that the deceased had complained of the taste of the soup, and
had eaten but little. The dog, however, had eaten a large quantity ; and this
might account for his more rapid death. The woman was triedfor the crime,
but did not confess her guilt. (Casper's Wochenschrift, Mai 31, 1845.) The
deceased, in this instance, was destroyed by phosphorus as it is prepared and
sold in the form of a paste for poisoning vermin. The use of this substance
for such a purpose has become common in some places. It is particularly de-
structive to mice, rats, and other animals; and when thus employed as a sub-
stitute for arsenic spread on bread, or mixed with fat, it may easily give rise
to alarming accidents, even when taken in small doses. The subject, is there-
fore, deserving of the consideration of the medical jurist.

CHLORINE.
Ofthe gaseous form of this poison it is unnecessary to speak at the present

time, as it will be more appropriately considered in the chapter on Poisonous
Gases. The experiments of Orfila have shown that a saturated solution of
chlorine inwater acts like an irritant poison, producing effects resembling those
caused by the mineral acids. Hitherto it has only proved fatal to dogs, inlarge
doses, and where the oesophagus had been tied. The odour of the gas would
be perceptible in the breath and vomited matters.

Treatment.—If a large dose of this substance has been swallowed, the best
remedy to employ is albumen, either in the form of white or yelk of egg.
Magnesia may be also freely exhibited with mucilaginous liquids.

Chemical analysis.—A solution ofchlorine possesses a yellowish colourand
a strong smell of the gas, which is evolved from it on boiling a portion. The
gas is then identified by colour, odour, and its bleaching properties. It gives
a white precipitate with nitrate of silver insoluble in nitric acid. Iflong kept,
the solution always becomes acid: hence, in this case, it first reddens, and
afterwards bleaches, infusion of litmus.

BROMINE.

The principal facts which have been ascertained with respect to the poi-
sonous properties of bromine are derived from the researches of Dr. Glover.
(Ed. M. and S. J. lviii. 130.) It is not merely an irritant, but a strongly cor-
rosive poison ; its corrosive properties being destroyed only by excessive dilu-
tion. Dr. Glover has remarked, that two series of effects are produced by the
introduction of bromine in large doses into the stomach:—1. The local action
of the poison, arising from its volatility and the vapour penetrating into the
fauces, air-passages, and lungs, as also from the corrosive and irritant action
which it produces on the stomach and intestines. 2. Other symptoms pro-
ceeding from its absorption,—such as coryza, sneezing, salivation, and diffi-
culty of breathing. After death, the fauces, oesophagus, and stomach, were
found extensively inflamedand corroded; the mucousmembrane of the stomach
gelatinized; the duodenum ofa yellow .colour, and retaining a strong odour of
the poison ; the mucous membrane itself being thickened and brittle. The
poison was here given in a concentrated state; and itwas found that two fluid-
drachms killed a dog in about five hours and a half. Dr. Glover ascertained
thatbromine was more irritant when diluted thatwhen pure; but it is then far
less corrosive. Like the mineral acids, the state of concentration in which it
is swallowed must be regarded, more than the absolute quantity taken.

The only account we have of its effect on man is in two experiments per-
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formed by M. Bietske on himself. On one occasion he swallowed a drop and
a halfof bromine in aboutan ounce of water. This caused heat in the throat,
oesophagus, and stomach, with colicky pains. Two drops and a half of bro-
mine, taken in about two ouncesof mucilage, gave rise to nausea,hiccough, and
an abundant secretion of mucus. (Orfila, Toxicologie, i. 75.)

Treatment.—The free administration of albumen. Orfila recommends
starch, which acts more by its viscidity than by any antidotal property. The
colour of the starch ejected will indicate whetherany of the poison is still con-
tained in the stomach, as it acquires an orange-red or yellow colour by contact
with bromine.

Chemical analysis.—Bromine is a dark-red liquid, exceedingly volatile, and
forming a ruddy vapour like that of nitrous acid. It is much heavier than wa-
ter, and easily sinks in it; it has a very peculiar odour, which is quite sufficient
to identify it. It bleaches vegetable colours, and gives a yellowish white preci-
pitate with nitrate ofsilver not so soluble in ammonia as the chloride.

If free in organic mixtures, the colour and odour would at once identify it,
and the bromine might be easily obtained by distillation at a low temperature.
It is soluble in water,alcohol, and ether. A saturated aqueous solution contains
one part of bromine to 41.23 parts of water (Glover.) Ether is its best solvent.
It may be thus separated from liquids by agitating them with their bulk ofether.
If it exist as hydrobromic acid, or as a bromide, chlorine should be first passed
into the suspected liquid. This causes a reddish colour by setting the bromine
free; and it may afterwards be separated by ether. All the solutions of bromine
are immediately rendered colourless by the addition ofan alkali (potash), colour-
less salts being therebyformed and dissolved. On this fact is based one process
for separating bromine from organic mixtures. The liquid should be rendered
just alkaline by potash, evaporated, and theresidue incinerated at a low tempe-
rature; the ash dissolved in distilled water, filtered, and chlorine passed into it.
The bromine may be then separated by ether.

For theBromide of Potassium, see ante, page 229.

IODINE.
This well-known substance can be more easily procured and administered as

a poison than chlorine or bromine. Iodine appears to be an active poison,
although somewhat capricious in its effects. It is also an accumulative poison;
for it may be taken for a Jong period in small doses without producing any
serious results; but these may suddenly and unexpectedly follow and endanger
life. In no instance, so far as I can ascertain, has this poison been employed
for the purpose of murder; but in two instances of suicide it has been the cause
of death.

Iodine has a strong irritant action in a state of vapour. M. Chevallier suf-
fered from violent colic in consequence of his having respired it; and M. Lugol
has observed that the vapour from iodized baths has produced symptoms of poi-
soning. I have myself experienced from the evaporation of and exposure to this
vapour, heat and dryness in the fauces, with irritation of the conjunctivae, last-
ing several days. Some of its effects are due to local irritation; others to ab-
sorption.

Symptoms.—From experiments on animals, as well as from observation ofits
effects on man, iodine appears to have a strong local action as an irritant on
the alimentary canal. In large doses, it occasions severe pain in the abdomen,
with vomiting and purging; the vomited matters having the peculiar odour of
iodine, and being of a yellow colour except whenany farinaceous food has been
taken, in which case they are blue, or even black. The foecal matters may
also contain iodine if the poison has been taken in the solid state. Besides
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these symptoms, there is great thirst, with anxiety, tremors, convulsions, cepha-
lalgia, vertigo, motions of the extremities, and syncope; these last symptoms
indicating that the poison has become absorbed. When taken for some time in
small doses, it gives rise to salivation, vomiting and purging, pain in the epi-
gastrium and cramps; the pulse becomes smalland frequent; there is general
wasting of the body; and it has been observed that, in this form of chronic poi-
soning, certain glands are liable to become affected and diminished by absorp-
tion,—as the breasts in the female, and the testicles in the male. Iodine pro-
duces these secondary effects (iodism,) whether it be taken internally or applied
externallv.

Post-mortem appearances.—As most of the individuals who have taken over-
doses of iodine have recovered, it is possible to give only a summary of the
appearances which may be probably met with. The stomach was found, in
one fatal case, inflamed and excoriated: near the pylorus it was corroded, and
the mucous membrane was detached for two or three inches. The lining mem-
brane of the oesophagus and intestines was also inflamed. In Orfila's experi-
ments on dogs, it was observed that the mucous membrane of the stomach and
upper part of the small intestines was covered with a layer of yellow-coloured
mucus: near the cardia there were small circular ulcers, surrounded with yel-
low areolae, with yellow and brown patches scattered over the membrane, espe-
cially near the pylorus. When the layer of mucus was removed, the membrane
beneath was found in an inflamed state, and the coats were softened.

Quantity required to destroy life.—Experience does not allow us to
fix this with any precision. Orfila foundthatabout one drachm of solid iodine
sufficed to kill in a few days dogs, of which the oesophagus had been tied;
but when this operation had not been performed, it required from two to three
drachms to-destroy,life.

When exhibited medicinally for several days, in doses varying from three-
quarters of a grain to two grains and a half, it produced emaciation, depres-
sion, great appetite, thirst, restlessness, frequent pulse, dry cough, and aphro-
disiac effects. Orfila himself swallowed about a grain and a half of solid
iodine while fasting, and he only experienced from this dose an unpleasant
taste and nausea. The following day he tookIhree grains, andhe immediately
perceived a sense of constriction and heat in the throat, which lasted for a
quarter of an hour. This was followed by vomiting of a yellow-coloured
liquid, in which iodine was easily recognizable. There was no constitu-
tional disturbance, with the exception of a feeling«of oppression, which lasted
throughout theday. The nextmorning heswallowed, while fasting,four grains
and a halfof solid iodine; he experienced immediately the same heatand con-
striction in the throat, with nausea, eructations, salivation, and pain in the
epigastrium. In ten minutes there was severe bilious vomiting with slight
colicky pains, which continued for an hour. These were subdued by emol-
lientamylaceous injections. The pulse became more frequent, the skin hot,
and the urine high coloured; respiration scarcely affected. These symptoms
yielded to the use of diluents and emollient injections, and the day following
there was merely a sense ofweariness. (Toxicologie, i. 67.) Orfila did not
carry his experiments beyond this dose.

Nevertheless, there are some anomalies with respect to the action of this
substance which appear inexplicable, unless we refer them to idiosyncrasy, or
to a neutralizing influence exerted by the presence of food in the stomach. If
iodine be taken on a full stomach, it is far less likely to act injuriously; and
according to some, if farinaceous matters be present, its activity as a poison
becomes lessened, although not effectually destroyed, by combination. It is
also possible that a larger dose ofiodine may be borne ina state of saline com-
bination than when it is free; its local irritant action appears to be lessened
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under these circumstances. M. Sandras gave to a female a dose of eight
grammes of tincture of iodine, containing nine grains and a quarter of this
substance, withoutproducing any symptoms ofpoisoning, and in this case the
urine and faeces were coloured yellow by iodine. (Galtier, Toxicologic, i.
100.) In another instance, a still larger dose (ten grammes) of the tincture
was given, and it caused dryness of the fauces extending to the epigastrium,
severepain in the stomach, and violentattempts at vomiting. In aboutan hour,
the face was flushed, the pulse small and contracted, and there were slight
convulsions. In about nine hours, these symptoms yielded to the use of warm
water,given to promote vomiting, and opiate remedies. (Orfila, Toxicologie,
i. 67.) Dr. Christison quotes the case of an infant, only three years old, who
took three drachms of the tincture at once, and suffered only from attempts to
cough, some retching, and much thirst. (On Poisons, 195.) The quantity
of iodine here taken is not stated. Magendie states that he took ten grains of
iodine in the form of tincture without injury.

These facts lead to the inference, that the poisonous properties of iodine
are greater when the substance is administered in a free state than when it is
taken dissolved in alcohol—contrary to what might be supposed. There is,
however, a deficiency of cases withregard to the effects of iodine in the solid
state. Judging from the effects of the largest dose taken by Orfila, fromfif-teen to twenty grains of solid iodine might, under circumstances favourable tQ
its operation, endanger life.

The following fatal case ofpoisoning by the tincture ofiodine, or a solution
of iodine in alcohol, has been lately communicated to the Sheffield Medical
Society by Mr. J. H. Smith. The patient, a woman, aet. 31, was suffering
from erysipelas of the face: compound decoction of aloes was given, and the
tincture ofiodine ordered to be applied to the face with a brush. The quan-
tityof the tincture sent, was one ounce, containing rather less than one drachm
of iodine in one ounce of spirit. This tincture the patient drank instead of
the mixture, and immediately exclaimed that she had swallowed poison. The
tincture was given by a half-intoxicated man, for the mixture, although both
bottles were marked with printed labels. Mr. Smith visited her very shortly
afterwards, and found her complaining of a violent burning pain in the throat
and stomach, followed by retching and slight vomiting; pulse rapid and full;
eyes promindnt and suffused. Mr. Smith immediately made her drink freely
of a solution of bicarbonate of potash in warm water: he thought this might
be beneficial by converting the iodine into iodide of potassium, which would
be less irritating, and at the same time act as an emetic. Copious vomiting
quickly followed, but without any relief to the symptoms. Some linseed tea
was then administered, and ordered to be taken freely. Whenvisited in a few
hours, the symptoms continued unabated. Next morning, the pain was con-
siderably relieved, but symptoms of depression succeeded, and she died the
day following, about sixty hours after taking the poison. There was no post-
mortem examination, as the coroner did not require it, and the friends would
not allow it. (Prov. Jour. June 30, 1847, p. 356.)

Treatment.—This should consist in the promotion of vomiting by the free
exhibition of warm water, albuminous, mucilaginous, or amylaceous liquids.
Although farina or starch cannot be regarded as a chemical antidote, it is highly
probable that it may act by diminishing the local irritant effects in suspending
the particles of poison. It will also serve as an admirable test for determining
whether the poison has or has not been entirely expelled from the stomach; since,
when the liquid ceases to acquire a blue colour, we may infer that there is no
more poison in the organ. To lessen irritation, opiates may be given, and, if
necessary,antiphlogistic measures adopted. If thestomach-pump be used,a weak
solution ofcarbonate of soda or potash may be employed., This will convert the
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iodine to a salt, and aid in dislodging any particles of the substance which may
be adherent to the mucous membrane. When there is much local irrita-
tion, as in poisoning by tinctureof iodine, the use of this instrument is inadmis-
sible. In this case thefree use of carbonateof soda should be resorted to, fol-
lowed by emetics.

Chemical analysis.—Iodine is a crystalline solid, of an iron-grey colour.
When gently heated, it is entirely converted to a rich violet-coloured vapour,
having a peculiar odour, by which it may be at once identified. It is soluble in
water, alcohol, ether, and the bisulphuret of carbon. I have found that7040
parts of water slowly dissolve one part of iodine—this is in the proportion of
about one grain to sixteen ounces of water. If iodide of potassium, or any alka-
line chloride, be dissolved in the water, iodine is rendered much more soluble.
The aqueous solution is of a deep yellow-brown colour: it has the odour of
iodine, and gives a rich blue colour (iodide of farina) with a solution of starch.

The aqueous solution is a useful test in post-mortem examinations, in orderto
determine whether any farinaceous articles of food are present in the stomach,
or have entered into the last meal taken by the deceased. I have found the
delicacy of this reaction to be such, that 1-1400thpart ofa graindiffused through
77,000 parts of water gave with starch a light pink colour; and the colour be-
came blue when the proportion amounted to l-470th of a grain in 28,000 parts
ofdistilled water. The colour of the aqueous solution of iodine is immediately
destroyed by one or two drops of hydrocyanic acid, or by the addition of any
alkali or alkaline carbonate, in which case the iodine becomes acidified. Solid
iodine stains all kinds of organic matter, whether skin, mucous membrane, linen,
or paper, of a yellow-brown colour. These stains are immediately removed
by potash, or any alkali.

Organic mixtures.—Iodine will give a blue, green, or dark colour to most
organic liquids; it will also impart to them its peculiar odour. If the poison be
in the solid state, owing to its great specific gravity (between three and four
times the weight of water,) crystalline masses may be obtained by dilution with
a large quantity of water. If the vessel be agitated, and the lighter and more
easily suspended substances be suddenly poured off, the iodine will be found at
the bottom. It is only when the fluid portion of the contents are of a yellowish
colour that we are likely to detect it in a free state. Ether has been recom-
mended as a means of separation by its superior affinity for iodine, and its
sparing solubility in water. It combines with the iodine, dissolves it, and floats
with it on the surface of the water. Orfila advises the use of bisulphuret of car-
bon, in which case the iodine is dissolved by this liquid, and carried down to the
bottom of the vessel, forming a rich crimson-coloured solution. I have found
this to be an excellent test for the presence of iodine, and an easy method of
separating it from some kinds of organic liquids. The solution of iodine in the
bisulphuret may be obtained by filtration through a wet filter, and the iodine
subsequently procured from the bisulphuret by allowing the latter to evaporate
spontaneously. (Toxicologie, i. 69.)

If iodine cannot be procured by these processes, owing to its intermixture
with organic matter, two plans for its separation are still open to the analyst.
The one commonly recommended consists in making the liquid slightly alkaline
by potash, evaporating and incinerating the residue at the lowest possible tem-
perature, in order to obtain the iodine as iodide of potassium. The saline re-
sidue should be dissolved in water, filtered, concentrated by evaporation, and
mixed with a solution of starch. Nitric acid is then added, and the production
ofa blue colour indicates the presence of iodine. If the organic liquid be free
from colour, then it may be at once evaporated, any acidity having been pre-
viously removed by potash.

In applying this mode of testing, it is necessary to remember that small quan-
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tities ofiodide offarina are soluble in a strong solution ofstarch, and the pink or
blue colour produced by a small portion of iodine may be thus concealed; hence,
too much starch must not be added before the employment of nitric acid.
Chlorine is sometimes recommended; but it is objectionable because, in a
slight excess, it destroys the blue colour; and when the quantity of iodide ob-
tained is very small, it may cause a failure of the experiment. This plan may
be successfully employed for the detectionof iodine in the blood and in all the
secretions; for this substance is speedily absorbed, and carried to every part of
the body.

A second method of acting on organic mixtures is by acidifying the iodine
with an excess ofthe strongest nitric acid (1.5 s. g.y The liquid should be brought
to dryness, and then boiled in a large glass retort (connected with a receiver)
with an excess of strong nitric acid, the distilled products being constantly re-
turned into the retort. By evaporating the residuary acid, iodic acid may be
obtained in the dry residue. On dissolving it in water, adding starch and one
or two drops ofa solution of sulphurous acid, an intense blue colour is imme-
diately produced, even when the iodic acid, and therefore the iodine, is only in
infinitesimal traces. This process may be sometimesadvantageously employed,
when it is desirable to destroy the organic matter.

For an account ofIodide of Potassium, see chapter on Alkaline salts, ante,
p. 230.

SULPHUR.
Sulphur is a metalloid which does not appear to possess any poisonous pro-

perties. In the state of hydrate (Precipitated Sulphur) it acts as a gentle
laxative in large doses. There is not, so far as I am aware, any instance on
record of its having produced injurious effects in the human subject. The only
form ofpoisoning by sulphur which concerns the medical jurist, is that which
relates to the Alkaline Sulphurets, for an account of which see ante, p. 232.
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METALLIC IRRITANTS.

CHAPTER XXIII.
GENERAL CHARACTERS OF THE METALLIC IRRITANT POISONS. ARSENIC—PRECAUTIONS

RESPECTING THE SALE OP THE POISON. ARSENIOUS ACID—TASTE—SOLUBILITY IN
VARIOUS LIQUIDS SYMPTOMS—CASES OP ACUTE POISONING CHRONIC POISONING —ANOMALOUS CASES—ALLEGED ACCUMULATIVE PROPERTIES—EFFECTS OF EXTERNAL
APPLICATION POST-MORTEM APPEARANCES PERIOD REQUIRED FOR INFLAMMATION
AND ULCERATION—QUANTITY REQUIRED TO DESTROY LIFE RECOVERY PROM LARGE
DOSES—PERIOD AT WHICH DEATH TAKES PLACE TREATMENT.

The irritant poisons, which are either salts orcompounds of the true metals,
are exceedingly numerous, and constantly demand the attention of medical
practitioners. Several broad chemical distinctions may be drawn between
them and the non-metallic irritants. They are all precipitated in neutral
solutions by sulphuretted hydrogen gas, forming insoluble sulphufets of various
colours. With the exception of arsenic, they are all precipitated by hydro-
sulphuret of ammonia; and with the exception of arsenic and its compounds,
the vegetable salts of antimony and the chloride of gold, they are all precipi-
tated by the ferrocyanide of potassium, forming ferrocyanides of various
colours, (p. 130.) These tests, therefore, will serve in most cases to distin-
guish the metallic from the non-metallic irritants. A few of these bodies have
a corrosive or chemical action on the viscera, as corrosive sublimate and
nitrate of silver, but the greater number act by irritating and inflaming the
alimentary canal. All are absorbed, and are liable to be carried off by the
various secretions; but probably the chief source of elimination during the life
of the person is the urine. In this secretion most of the metallic poisons, but
especially arsenic and antimony, may commonly be found.

The metallic irritants do not admit of any easy subdivision, either according
to differences in their mode of action or their chemical properties. The
chemical differences are often as great among the salts of each metal as among
the salts of different metals. They will therefore be here treated chiefly in the
order of their practical importance, the compounds of those metals being taken
first which most frequently give rise to medico-legal inquiries. We shall, in
the first place, pass to the consideration of Arsenic.

ARSENIC. ARSENIOUS ACID.
General Remarks. —The term white arsenic is commonly applied to the

arsenious acid ofchemists. Arsenic acid is another compound which is highly
poisonous, but has never, so far as I know, beenused for the purposes of suicide
or murder. Yellow arsenic, or orpiment, is the sesquisulphuret of chemists.
This is also poisonous, apparently because it contains a large portion of arse-
nious acid, which has not combined with sulphur. This often amounts to
from fifteen to twenty per cent, of its weight. Orpiment has been, on several
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recent occasions, criminally used as a poison. White arsenic, or arsenious
acid, is, however, that preparation which chiefly requires the attention of a
medical jurist. In the years 1837-8, there were one hundred and eight-five
cases of poisoning by this substance, the greater number of which were the
result of suicide and murder (p. 156, ante.)

As a witness may sometimes have to infer quantify from the cost, it may
be stated, that from half an ounce to one ounce of white arsenic is sold for
twopence—one ounce and a halffor threepence—if exceeding this, the charge
is at therate of one shilling a pound. This is stated on the authority of a
highly respectable retail-house in London. Considering the great destruction
of life which is continually taking place from arsenic, it is to be regretted that
a substance so little required for any lawful purpose should be allowed to be
sold in so free and open a manner. At almost any druggist's or grocer's shop
throughout the kingdom, enough may be procured for a penny to destroy the
lives of fifty persons ! It is equally sold to men, women, and even children,
upon the most absurd and trivial pretences; and the numerous murders and
suicides annually committed by means of this poison, clearly prove that the
precautions as to its sale, if observed at all, are futile and ineffectual. In the
neighbourhood ofLondon, a few years since, arsenic was sold by a druggist
to a mere youth at a boarding-school; the boy took it and died. The druggist
escaped, with the opinion of the jury, that his conductwas "culpable;" on the
Continent, it-is mostprobable he would have been heavily fined and imprisoned.
The sale ofalcohol and other fiscal articles is restricted, and there is no doubt,
that much crime might be checked, and many lives saved, by placing strong
legal restrictions on the sale of arsenic and active poisons generally. It ap-
pears from the table (p. 156) that more than one-third of all the fatal cases of
poisoning in England are occasioned by this substance. Druggists might to
some extent prevent the criminal employment of arsenic by always selling the
powder mixed with a few grains of powdered sulphate of copper and powdered
ferrocyanide of potassium; about six grains of each to a drachm of arsenious
acid. This would not interfere with its lawful use for poisoning vermin, but
it would in many cases prevent the poison from being accidentally swallowed
or criminally administered in liquids, because a red colour is immediately struck
on the powder being wetted—a circumstance likely to attract particular atten-
tion. The humidity of the air, after a short time gives a rose-red tint to the
arsenious acid by a partial production of the ferrocyanide of copper. Such
a precaution could notprevent accidents in all cases, but I could point to many
instances within my own knowledge where I have not the slightest doubt that
it would have been the means of exciting suspicion and of saving life. This
plan appears to me preferable to that of colouring the poison itself. It is im-
portant for the witness to remember, that arsenious acid is commonly sold in
the country, and known to the ignorant, under the name of Mercury.

Taste of arsenious acid.—White arsenic is commonly seen under the form
of a white powder, or in opake masses resembling enamel. It is called an
acid from its power of combining with alkalies, but it possesses a very feeble
acid reaction when dissolved in water. It is often described ashaving an acrid
taste, but this does not appear to be correct; a small quantity of it has certainly
no appreciable taste, a fact which may be established by direct experiment,-
and might be inferred from its very sparing solubility. It would appear from
numerous cases on record, that it has beeen unconsciously taken in fatal quan-
tities, in all descriptions of food, without exciting the least sensation on the
tongue. Most of thosepersons who have been criminally or accidentally poi-
soned by arsenic, have not been aware of any taste in taking the poisoned sub-
stance ; —it has certainly not been perceptible when the poison has been given
in wine, milk, beer, and other simple liquids, or many lives would have been

22
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saved. With facts of this kind, it is extraordinary that Orfila should persist
in making the unqualified statement that"arsenious acid has " an acrid (apre,)
not corrosive, but somewhat styptic taste, exciting salivation in a marked
degree." (i. 377, ed. 4.) " Sa saveur est acre et corrosive." (i. 357, ed. 3.)
This statement has had much influence on the medical evidence given in nu-
merous cases of arsenical poisoning during the last half-century : for it has led
to the vulgar belief that no person could take arsenic as a poison without being
made fully aware ofit by a strong and well-marked taste! There is no doubt
that some of the after-effects of the poison, arising probably from its irritant
action on the lining membrane of the fauces,have been frequently mistaken for
the taste or impressionproduced by it on thetongue. In an accident by which
a whole family was poisoned by arsenic mixed in a pudding, for the particulars
of which I am indebted to Mr. Tubbs, of Upwell Isle, one person found the
taste rather sweetish, rough and persistent, but experienced, at the same time,
a burning sensation in the throat. Another felt his throat so hot that it was
just as if he had swallowed pepper. In another case, which occurred to the
same gentleman, Who has paid great attention to the subject of arsenical poi-
soning, and has been very successful in its treatment,there was a better oppor-
tunity of judging of the taste of the poison, as no less than a teaspoonful (150
grains) of itwas taken by an adult in the form ofdry powder, withoutany fluid
after it:—the man described the taste as " coarse and smartish." This is a
fact somewhat in favourof the view entertainedby Orfila: but it is nevertheless
true that when dissolved,—when it is insmall quantity, or mixed with common
articles of food, the poison may be easily taken by a person quite uncon-
sciously. As Mi Flandin remarks, the differences of opinion on this subject
are, perhaps, more apparent than real. He considers that arsenious acid has
a decidedly hot taste only when it is taken in a very large dose, an experiment
upon the performance of which no toxicologist is likely to venture ; and that
in small doses it is quite insipid. In a case of poisoning in which several
persons partook of some meat on whichpowdered arsenic had been sprinkled,
they stated that the meat had an unusual taste, something like thatof a sour
apple. (Des Poisons, i. 515.) In a very interesting case of arsenical poison-
ing (March, 1846,) for an accurate report of which I am indebted to Mr. J. H.
Todd, coroner for Hants, the individual swallowed at least a drachm of arse-
nious acid, mixed up with half a tea-cupful of water, before breakfast, and on
an empty stomach. These were circumstances highly favourable to the detec-
tionof the taste of the poison. After he had drunk off the dose, he said itwas
rather rough to the tongue; and for twenty minutes afterwards he complained
that his tongue was veryrough. In the case of the Queen v. Maher and Lynam
(Kildare Lent Assizes, 1847,) some flummery was proved to have been poi-
soned with arsenic, and the taste of the flummery was complained of. My
friend Dr. Geoghegan, who has communicated to me the particulars of this
case* says that this taste could not be referred to the after-effects of the poison,
and suggests that arsenic, like aconite and some other poisons, may have a
taste after a Certain interval. The facts here related will enable the medical
jurist to form a judgment of the matter. If Orfila has given an exaggerated
account of the taste of this poison, it seems clear that, in the state of powder
and in large doses; it is iu many cases capable of producing a decided and per-
sistent impression On the tongue.

&According to the experiments of Navier, Devergie and those of Dr. Mitchell
Mr. Durahd (Phil. Jour. Pharm. iv.) this poison in a saturated or hot

solution, imparts a rough sensation to the tongue, somewhat similar to that
caused by sulphate of zinc.—G.] 1Arsenic not a corrosive—Arsenic is not an irritant poison: it does not seem
to possess any Corrosive properties, i. e. has no chemical action on the animal
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tissues, and the changes met with in the alimentary canalof a person poisoned
by it, are referrible to the effects of the inflammation excited by the poison,
and not to any chemical action. I have not found that arsenic produces any
effect on dead mucous membrane, like those poisons which are properly called
corrosive. In an importantcase ( Waring's,) tried at theLeicester LentAssizes,
1842, the witnesses were closely pressed to say whether arsenic was or was
not a corrosive poison; the deceased having been killed by arsenic in a few
hours, and the local changes in the stomach being unusually well marked.
They properly referred these changes to the violence of the inflammation, and
not to the chemical action of the poison. It is the opinion of Dr. Christison,
and of most English toxicologists, that arsenic is not a corrosive, nor does it
appear, from its well-known chemical properties, how it should in any case
operate as such. Nevertheless it is proper to state, that one instance at least
is on record, in which it is alleged to have exerted a corrosive action. A man
named Soufflurd, on being condemned to death, swallowed three drachms of
arsenious acid in powder: he vomited almost immediately. When seen
shortly afterwards thelower lip was strongly cauterized(fbrtement cauterixee;)
the mucous membrane was white, fissured, and the slightest touch produced
excessive pain. The tongue was swollen, and the patient complained of a
horrible taste in his mouth and fauces. After death which occurred in thirteen
hours, the epithelium of the tongue was found destroyed. (Flandin, op. cit.
i. 495.) Arsenic was detected in the stomach, the mucous coat ofwhich was
destroyed, or reduced to a gelatinous pulp; but it is not stated whether it was
mixed with corrosive sublimate or any other poison. This action on the
mouth is very similar to that produced by corrosive sublimate. According to
the reporter of this case, arsenic in a large dose corrodes and destroys the
tissues with which it comes in contact: in his opinion it acts like an acid or
a caustic substance, (i, 557.)

Solubility of arsenic. —The solubility of this substance in liquids is a
frequent question on trials. The action of water is materially influenced by
circumstances. I have found by numerous experiments (Guy's Hospital
Reports, iv. 81,) that hot water cooling from 212° on the poison in powder,
dissolves about the 400th part of its weight. This is in the proportion of
nearly one grain and a quarter of white arsenic to about one fluid-ounce of
water. Water boiled for an hour on the poison and allowed to cool, holds
dissolved the 40th part of its weight, or about twelve grains to one ounce.
Cold water allowed to stand for many hours on the poison, does not dissolve
more than from the 1000th to the 500th part of its weight; i. e. one-halfgrain
to one grain of arsenic to nearly one fluid-ounce of water. The presence of
organic matter in a liquid, renders the poison much less soluble. Thus, hot
tea with milk and sugar, and cold porter, did not take up more than about half
a grain to the ounce; while hot coffee and cold brandy did not dissolve more
than one grain to the fluid-ounce. (Guy's Hosp. Rep, iv, 103.) Liquids,
which are at all viscid or mucilaginous, may mechanically suspend the poison
in almost any quantity, but in these cases it cannot be said to be dissolved.
The solubility of arsenic was an important part of the evidence in the case of
the Queen v. Hunter, triedat the Liverpool Lent Assizes, 1843. (See the
medico-legal reports of this case which have been published, the one by Mr.
Holland, and the other by Mr. Dyson of Manchester,) A medical witness
must always take care to draw a distinction between the actual solution and
the mechanical suspension of the poison in a viscid liquid, especially when it
is necessary to determine whether the quantity taken was sufficient tokill. In
reference to its solubility in cold water, I have found that when the quantity
dissolved was not more than one-half grain to one ounce, i. e. less than the
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1000th part, the solution had neither taste nor acid reaction whatever. The
proportions are here stated in round numbers.

[There is much variance of opinion as to the solubility of arsenic. Ac-
cording to Klaproth and Bucholz, 1000 parts of temperate water take up two
and a half parts, while the same quantity at 212° will dissolve 77.75 and
retain 30 on cooling. Guibourt states that 1000 of temperate water will take
up 9.6 of the transparent variety and 12.5 of the opake, whilst the same
proportion of boiling water will dissolve 97 of the former retaining 18 on
cooling, and 115of the latter, retaining 29. The experiments of Dr. Mitchell
and Mr. Durand show that thepower of the solvent is influenced by the fineness
of the powder, the time the fluid is in contact with it, and even the form of the
vessel in which the solution is made. They state that 1000 of temperate
water will dissolve 12 to 16 grains of either variety of the acid, whilst the same
quantity\ofwater at 212° will take up 148and retain from 25 to 40 on cooling,
according to the time the boiling fluid is in contact with the arsenic.—G.]

A medical witness is often asked the weight of common or familiar measures
of arsenic in powder. It may therefore be stated that, from experiment, I
have found a teaspoonful of powdered arsenic to weigh 150 grains,—a table-
spoonful to weigh 530 grains,—and a pinch, or the quantitytaken up between
the finger and thumb ofan adult, to weigh 17 grains. These weights are here
given as the results of actual experiment: but they are of course liable to vary.
The exact weight ofa fluid-ounce ofwater is also subject to great variation in
the measures used by druggists. The solubility of arsenious acid is said to be
increased by admixture with nitre, and its action is described as being then
more energetic. (Med. Times, Dec. 1844.) Arsenic is soluble in most or-
ganic liquids, as milk, coffee, tea, wine, brandy, and even oil. Although it is
less soluble in these liquids than in distilled water,it is nevertheless, taken up
in sufficient quantity to occasion serious accidents, and even to destroy life.
In 1845, a man was found guilty, at Madrid, of putting arsenic into oil with
the intent to destroy the life of his parents. Arsenic was found in the oil, and
a portion of it given to a dog, caused its death, (Journal de Chimie, 1845,p.
651.) This poison is very soluble in strong muriatic acid; and any alkali or
alkaline carbonate dissolved in a liquid, greatly increases its solubility.

SYMPTOMS.

These will vary according to the form and dose in which the poison has
been administered. The time at which they come on is generally in from
half an hour to an hour after the poison has been swallowed. This is the
average period. I have known them to appear in a quarter of an hour. Dr.
Christison mentions one instance in which the symptoms began in eight
minutes; but in the case of Lnfthouse, tried at the YorkLent Assizes, 1835,
the symptoms were proved to have attacked the deceased while he was in the
act of eating the cake in which the poison was administered. On the other
hand, in an instance communicated to me by Mr. Todd, where one drachm
had been taken on an empty stomach, no symptoms appeared for two hours;
in one reported by Orfila, the symptoms did not show themselves for five
hours; and in another which occurred to Dr. Lachese, where a large dose was
taken, the symptoms did not appear for seven hours. (Ann. d'Hyg. 1837, i.
344.) There may be every variety between these extremes. A case will be
presently mentioned, inwhich their appearance was protracted for ten hours—
the maximum period yet known. (Post, p. 317.) A very remarkable in-
stance occurred to M. Tonnelier, in which the poison was taken by a young
female at eleven o'clock in the morning, and no well-marked symptoms oc-
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curred for eight hours: there was then violent vomiting. After death a cyst,
formed of mucous membrane, and containing arsenic, was found in the sto?
mach; the poison having thus become sheathed over! (Flandin, i. 535.)
(Case of Beg. v. Foster, Bury Lent Assizes, 1847.) In all cases in which
arsenic enters the system from without, as by its application to the skin and to
ulcerated or diseased surfaces, the symptoms are rarely manifested until after
the lapse of several hours. In the opinion of Dr. Christison, the symptoms
may be retarded by sleep.

Their nature.—The individualfirst experiences faintness, depression, nausea,
and sickness, with an intense burning pain in the region of the stomach, in*
creased by pressure. Thepain in the abdomen becomes more and more severe;
and there is violent vomiting of a brown turbid matter, mixed with mucus, and
sometimes streaked with blood. These symptoms are followed by diarrhoea,
which is more or less violent; and this is accompanied by severe cramps in
the calves of the legs. The matters discharged from the stomach and bowels
have had in some instances a yellowish colour,as it was supposed, from a parr
tial conversion of thepoison to sulphuret The vomiting is in general violent
and incessant, and excited by any substance taken into the stomach. There
is tenesmus, and the alvine evacuations are frequently tinged with blood.
There is a sense of constriction, with a feeling of burning heat in the throat,
often accompanied by intense thirst, The pulse is small, very frequent, and
irregular; sometimes wholly imperceptible. The skin is cold and clammy in
the stage of collapse; at other times it is very hot. The respiration is painful
from the tender state of the abdominal parietes. Before death, coma some-
times supervenes, with paralysis, tetanic convulsions, or spasms in the mus-?
cles of the extremities. In one instance trismus appeared in three quarters of
an hour. (Orfila, i. 449.) Such is the ordinary character of the symptoms,
in an acute case of arsenical poisoning, i. e. where from half an ounce to an
ounce of the poison has been taken.

Chronic poisoning.—Should the person recover from the first effects, and
the case be protracted, or should the dose have been small and frequently adT
ministered, there will be inflammation of the conjunctivae, with suffusion of
the eyes, and intolerance of light,—a condition which is, however, often pre-
sent with the early symptoms above described. There is also irritation of the
skin, accompanied by an eruption, which has been called eczema arsenicale;
local paralysis and other symptoms of nervous disorder, are very common
sequlae. Exfoliation of the cuticle and skin of the tongue, with the falling off
of the hair, has likewise been witnessed. (Case of the Turners, 1815, Mar-
shall, 119.) Salivation has been observed to follow, especially when small
doses of the poison have been given for a. length of time. (Med. Gaz. xvi.
790.) Strangury and jaundice have also been noticed among the secondary
symptoms. (Marshall on Arsenic, 44, A well-marked case of stow
poisoning by arsenic is recorded by Flandin. It resembles in some respects
the case of Blandy (ante, p. 98,) except that itdid not terminate fatally. As
this mode of secret poisoning appears to be on the increase, it may be as well
to state the facts. A woman put daily into the soup of her fellow-servant, a
very small quantity of arsenious acid in powder. Shortly after dinner this
person was seized with vomiting, which led to the rejection of the food and
poison before the latter had caused any serious mischief. As this practice
was continued for about six weeks, the stomach became exceedingly irritable,
there was pain in the bowels, and the woman became much There
was also spitting of blood, with such a degree of nervous irritability, that a
current of air caused an attack ofspasms and convulsions. When the patient
found that she could not bear any thing on her stomach, she left the place and
passed two monthsin the country. Her health became gradually re-established'

22*
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there, and she returned to resume her usual occupations. The prisoner, how-
ever, renewed her attempts; and to make sure ofdestroying life, gave her one
morning in coffee, a strong dose of arsenious acid in powder: violent vomiting
ensued, and the poison was expelled with the breakfast. Arsenic was de-
tected in the vomited matter, and the explanation of the cause of the long pre-
vious illness then became clear. Underpropertreatment the patient recovered.
(Op. cit. i. 510.) I believe this mode of poisoning to be more frequent in this
country than is commonly supposed; and it behoves practitioners to be ex-
ceedingly guarded in their diagnosis, for the usual characters of arsenical poi-
soning are completely masked. The symptoms might be easily referred to
chronic inflammation, or ulceration of the stomach leading to perforation. I
have lately had to examine a case of this kind, where the death of a person
had been caused by his housekeeper under somewhat similar circumstances.
The crime was not discovered until after the lapse of two years; and from the
small dose given, and repeated vomiting during life, no arsenic could be de-
tected in the body.

In a case communicated by Mr. Jones to the Provincial Journal, (Nov. 18,
1843, p. 127,) the action of small doses of arsenic, administered medicinally,
produced the well-marked effects of slou< poisoning. The liquor arsenicalis
was prescribed for a lady affected with cutaneous disease, in doses of five drops
(=l-24th of a grain) of arsenious acid, and fifteen drops (= l-8thgrain,) three
times a day. After continuing these doses more or less for a month, she was
found labouring under the following symptoms: obstinate diarrhoea, frequent
griping pains in the bowels, with almost constant desire to act; considerable
tenderness over the whole abdomen,which was distended; constant pain and
nausea after taking food, and frequent vomiting; skin cool and dry; intense
thirst; tongue clean and red, resembling raw beef; pulse 100,small and feeble;
sense of constriction in the throat, and copious flow of saliva; she had some
gastric cough, with frequent raking of the throatand fauces, and expectoration
of a muco-purulent secretion mixed with blood. There was much pain and
tenderness down the spine, with frequent muscular tremors; and a crampy
feeling of thelower extremities, with partial loss of motion and sensation ; they
were swollen, of a livid colour in places, and showed a tendency to slough.
There was great emaciation; want of sleep, owing to the irritable state of the
bowels ; motions white, watery, and frothy ; urine scanty, high coloured, and
passed with an effort. From this account of the symptoms it is obvious that
a case of slow poisoning by arsenic might very easily be mistaken for gastro-
enteritis, and treated accordingly. Dr. Pfeufer has recently published an
interesting case of this masked form of arsenical poisoning, in which there was
general and well-marked paralysis of the whole of the muscular 6ystem, and
a complete loss of sensation in the fingers. It was only after a year that the
patient began to recover the use of his extremities. It appeared that his wife
had been in the habit of giving him small doses ofarsenic in his food. None
of the articles of food, or of the matters vomited, could be procured foranalysis;
nevertheless, theevidence of chronic poisoning from symptoms was considered
to be sufficiently strong to justify a conviction. (Zeitschrift fur Rationelle
Medizin, B. vi. H. i. 102, Heidelberg, 1847.)

Anomalous cases.—The symptoms described under the acute form of poi-
soning may not be met with in every instance. Thus the pain, which is
usually excruciating, like a fire burning within the body, is sometimes absent*
In a well-marked case of poisoning, which occurred in October 1839, a dose
of from one ounce to two ounces of arsenic was taken; there was no pain
except of the most trifling character justbefore death. It has been supposed
that this symptom was absent when the dose was large; but a case occurred
in Guy's Hospital, in 1836, where only forty grains had been taken, and the
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patient diedwithout complaining of pain. (Guy's Hosp. Rep. iv. 68.) There
are many similar instances on record. The symptoms of alvine irritation are
seldom wanting, or there is vomiting, if there should be no purging. In one
case of criminalpoisoning by arsenic, in which I was consulted by Mr. Veasy,
which was tried at the Bedford Spring Assizes, in 1842, there was neither
vomiting nor purging. The quantity of poison taken must have been very
small. In a case which occurred to Dr. Feital, although half an ounce of
arsenious acid had been taken, there was no vomiting, (ante, p. 86.) Great'
thirst is a common symptom, but this is sometimes absent. With respect to
the urinary secretion there is no certain rule: it is sometimes suppressed, as in
several cases reported by M. Flandin; at other times it is natural, or only
slighdy diminished. (Des Poisons, i. 521.) It is necessary for a medical
jurist to attend to these anomalies, as otherwise the symptoms of arsenical
poisoning may be easily mistaken for those of disease.

The following case, quoted by Belloc, is in this point of view remarkable.
A young woman, with the design of committing suicide, procured a lump of
arsenic. She began by biting it; but as she could not procure sufficient in this
way, she broke it upinto coarse fragments, put them into a glass of water, and
swallowed them. This was in the morning, and she went the whole of the
day without suffering any marked uneasiness. At six o'clock in the evening
she was seen by M. Laborde,—and there were then no febrile symptoms. At
eight o'clock she suffered from pain in the abdomen. At eleven o'clock she
appeared to be more calm than ever, and had a strong desire to sleep. At
three in the morning she sat up in her bed, complained a little ofher stomach,
and then died, without the least appearance of suffering. She vomited some
fragments of arsenic before death. On opening the stomach, the vessels were
found gorged,and there were coagula of blood in the folds of the mucous mem-
brane at the cardia. There were marks of excoriation about the lips, mouth,
and oesophagus. (Cours de Med. Leg. 122.) This is in every point of view
a most remarkable case. No one acquainted with the usual effects ofarsenic
could have suspected it to be a case of arsenical poisoning. It therefore most
strikingly shows, as Belloc observes, the absolute necessity for post-mortem
inspections in all unexplained cases of death. The symptoms were probably
more protracted in their appearance than in any other instance yet recorded,
not having manifested themselves, as we may infer, until ten hours after the
taking of the poison. They appear to have been at no time severe—there is
no account of diarrhoea having been among them—they underwent a complete
remission before death, and the deceased expired as from the effects of a
narcotic, about seventeen hours aftertaking the poison.

It might be supposed, d, priori, that the symptoms of irritation occasioned by
arsenic, would be protracted in theirappearance or mitigated in their character
when the poison was taken mixed with opium: but in one well marked case in
which half a teacupful of arsenic was swallowed with upwards of an ounce of
laudanum, there was severe pain, abundant vomiting for two hours, and death
took place in six hours (Med.-Chir. Rev. vii. 170.)

7s arsenic an accumulative poison?—It is well known that arsenic is carried
into the circulation by absorption, and the question here proposed depends on
whether its elimination in the living body takes place with the same rapidity as
its absorption. I am not aware of any facts which show that arsenic can be
taken in non-fatal doses for a certain period, accumulate in the body, and then
suddenly give rise, without increase of dose, to all the marked symptoms of
poisoning. This important medico-legal question arose in the case of Lacosle.
From the presence ofarsenic in theremains of the body,and fromthe symptoms
under which deceased died, it was alleged that his death had been caused by
poison. The quantity of arsenic lbund in the liver was about the 1-13th of a
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grain, and a still smallerproportion in the other viscera. In defence, it was al-
leged that deceased was in thehabit of taking Fowler's solution (ofarsenic) daily
as a remedy for a skin disease under which he was labouring. The Procureur-
general admitted this, but contended that, as the man was in the habit of taking
arsenic medicinally, it was very improbable that he should have taken an over-
dose (a fatal dose:) and it could not therefore, be supposed that he had died
through his own imprudence. The president inquired whether innocent doses
ofarsenic could possibly accumulate in the body and suddenly occasion symp-
toms and death. M. Devergie replied in the negative, M. Flandin in the affir-
mative—the latterresting his opinion not upon any facts observed in the human
body, but upon the assumption that the elimination of the poison might not al-
ways go on pari passu with its absorption. (Flandin, Des Poisons, i. 484.)
The opinion then given, was based upon experiments on animals. M. Flandin
states that he has confirmed it by observations on the human subject made since
the trial. The facts, however, are not stated, but he quotes the opinion of an
English writer that Fowler's solution should not be long continued; because
arsenic, like lead, might accumulate in the system and ultimately produce para-
lysis. The woman Lacoste was acquitted of the murder: it was considered that
the small quantity ofarsenic found in the body might possibly have been derived
from that which had been used medicinally. This question of accumulation
must therefore be regarded as still undetermined: at the same time, there are
no facts which render it probable that arsenic is an accumulative poison; i. e.
that it can collect in the system, without symptoms, and suddenly produce those
effects observed in the administration of a fatal dose. The case ofslow poison-
ing related at p. 257, is decidedly adverse to the view that arsenic is an accu-
mulative poison. M. Flandin quotes the case, but does not perceive that it is
directly opposed to the inference which he has drawn. In a subsequent part of
his work he also relates some experiments, theresults of which show thatarsenic
has no accumulative properties. M. Danger and himself gave to animals, gra-
dually increasing doses ofarsenic in powder, mixed with their food. In begin-
ning with the l-65th part of a grain they found, afteran interval of nine months,
that the animals might be made to take upwards of fifteengrains ofarsenious
acid in twenty-four hours without any influence on their appetite or health.
During this time, their urine was frequently analysed at different intervals with-
out any arsenic being detected. Three daysafter the last dose of arsenious acid
was given, the animals were killed, and their organs successively analysed, but
no arsenic was detected in the viscera, flesh, or bones, (i. 737.) M. Flandin
thus appears to have conclusively proved, contrary to his own opinion, that ar-
senic certainly does not accumulate within the body!

From this account of the symptoms produced by arsenic, it will be seen, that
there is great difficulty in classifying cases. On referring to many which I have
been enabled to collect, the symptoms do not appear to bear any relation to the
quantity of poison or to theform in which it is administered. Those indicative
of irritation in the alimentary canal, or of coma, haveequally occurred, whether
the dose was small or large, and whether the poison was in the state of powder
or solution. The same observation may be made of other cases in which symp-
toms of an affection of the brain have followed those of irritation. Hence it ap-
pears to me thatany useful generalization is impossible, for the exceptions are so
numerous as to show that the arbitrary divisions which must necessarily be
made, can be ofno practical utility.

The following case, which occurred to Dr. May, shows an entire absence of
the most prominent symptoms of arsenical poisoning. A child, aged twenty
months, ate some paste consisting of honey, flour, and arsenic, prepared for
destroying mice. He was caught in the act of eating it, and a considerable por-
tion was forced from his mouth. Some ipecacuanha wine was given to him,
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and he vomited freely, the ejected matter consisting chiefly of mucus of a yel-
lowish colour, with some of the paste suspended in it. The vomiting was en-
couraged, and milk was freely given. Between the fits of Vomiting he appeared
lively. In about two hours he had two natural motions, and was sleeping
calmly as usual: he had had no pain; respiration a little hurried. In about sixor
seven hours he became somewhat restless, but there was no expression of pain.
Soon after this, he became worse, the surface was cold, lips livid, eyes sunk, the
pupils fixed and rather dilated, pulse scarcely perceptible, respiration feeble,
accompanied with sighing. After lying for half an hour in this condition, he
expired without a struggle, nearly eight hours subsequent to the accident. On
inspection, the stomach and intestines exhibited little deviation from the healthy
state. The stomach contained mucus and a portion of the paste, but the villous
surface presented no signs of inflammation. (Prov. Med. Journ., July 16,1845,
453.) Dr. May very properly observes that had not the child been seen to eat
the paste, there was not a symptom, nor after death any morbid appearance, to
indicate the true cause of the child's illness.

It has been supposed that stupor and other symptoms ofcerebral disturbance
were more likely to occur when the dose of arsenic was large; but a case was
communicated to the London Medical Review (April 1811, p. 188,) by Mr.
Soden, of Coventry, which shows that, with a large dose of arsenic and rapid
death, there may be violent symptoms of gastric irritation, and few or no symp-
toms indicative of nervous disorder. A man, aged twenty-two, purchased seven
ounces of finely powdered arsenic, and swallowed, between seven and eight in
the morning, not less than fourand probably six ounces of the poison. In about
half an hour he was found vomiting: there was severe pain in the abdomen,
rapid pulse, and slight convulsions of the legs. In two hours diarrhoea super-
vened, and there was constant inclination to pass urine: the pain in the bowels
became almost intolerable, the convulsive motions of the limbs more frequent,
and the pulse more feeble, but still very quick. According to the antidotal doc-
trines at that time prevalent, sulphuret of potash (potassium) was largely exhi-
bited to him. He died in less than four hours, after a dreadful fit of convulsive
laughter, his limbs becoming suddenly rigid. In this case, there was neither
stupor nor faintness, but there was severe pain, with convulsions. On inspec-
tion, the stomach was found highly inflamed, "the mucous coat lookedas though
it had been beautifully injected," and two ounces of arsenic were found in the
cavity of this organ.

The following is a still more recent instance, which was referred to me for
examinationby Mr. Carter ofNewbury, in July 1845. A female, aet. 22, swal-
lowed a large dose of arsenic. She was immediately afterwards seized with
intense thirst, severe burning pain, violent vomiting, and diarrhoea continuing
incessantly until death, which took place in seven hours. There were no ner-
vous symptoms. The stomach and the whole of the alimentary canal were
extensively inflamed. Arsenious acid was detected in large quantity, mixed
with flakes of mucus, in the stomach, throughout the small intestines and in the
caecum. (G. H. R. vol. iv. Oct. 1846, 458.) On the other hand, if severe
symptoms of alvine irritation thus follow large doses, those indicative of an
affection of the nervous system may be produced by comparatively small doses
of the poison. I am indebted toMr. Todd, coroner for Hants, for the particulars
of the following interesting case. A man, aet. 24, swallowed about six o'clock
in the morning on an empty stomach, a drachm of white arsenic mixed with
half a tea-cupful of water. He complained of the mixture having a rough taste,
but he went to his work, and it was only the suspicion that he had made a mis-
take and swallowed poison, that induced him to go to the house of a surgeon,
about two hours afterwards,,for an emetic. He then appeared to be very well,
and made no complaint; the surgeon could not detect about him any symptom
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of arsenical poisoning, and was inclined to disbelieve the man's statement.
Vomiting was produced by sulphate of zinc, and he threw up some yellow-
coloured matter. He saw the man again in five hours: he was then sitting in
a drowsy state, with a countenance expressive of great anxiety, a blue tinge on
the hands, pulse very feeble, and there was profuse diarrhoea. He complained
ofno pain, and said that he wanted to go to sleep. Vomiting had ceased. He
died in this calm state in the evening, about fourteen hours after he had taken
the poison.

The mixed nature of these cases will also be obvious from the following, re-
ported by Dr.Lethebjp. A girl, aged nineteen, swallowed two grains and a half
ofarsenic dissolved. Restlessness during the night, and slight pain, were the
only symptoms experienced. In the morning she became sick, complained of
great thirst, and the pain was more intense. Vomiting increased, followed by
diarrhoea, thecountenance was pinched, and theextremities became cold. From
thisstate she rallied, and slept comfortably the following night. The next morn-
ing she became worse, being cold and drowsy, the pulse scarcelyperceptible, and
she was passing in to a stateof incipient coma. In this condition she sank about
thirty-six hours after taking the poison, The stomach was pale and nearly
empty, and its mucous coat was raised by a number of vesicles containing air.
(Med. Gaz. xxxix. 116.)

Mr. Foster ofHuntingdon has kindly communicated to me three cases of poi-
soning by arsenic of great interest, not merely with regard to the variety in the
symptoms, but also in the post-mortem appearances, and therapidity of death.

E. B., the mother of five children, aet. 37,had been in a desponding state of
mind, with general debility of the system, for some weeks. On the 26th of
May, 1838,Mr. Foster was hastily summoned to her residence, a distance of
eight miles, and arrived about one o'clock, p. m. He found that a medical
friend had been in attendance for an hour and a half. The woman had
administered arsenic to her two children, and had then taken itherself. There
were no means of ascertaining the quantity administered; she had mixed it,
for herself and eldest child, in the yolk of an egg, and for the infant in pap.
From the evidence of the servant-girl, it appears that the. poison must have
been taken some time between half-past nine and eleven o'clock, a. m. The
difference in the effects produced on eachpatient was remarkable, and requires
separate consideration.

Case I.—The mother, when first seen, shortly after eleven o'clock, was sen-
sible, and confessed to having given the children arsenic, and taken it herself.
She was vomiting violently, and complained of a burning sensation at the pit
of the stomach; there was constant tenesmus, with dejection ofmucous stools;
pulse small and rapid; violent delirium soon followed, with tetanic convul-
sions, requiring the utmost exertion of four persons to hold her in bed; the
conjunctiva of the eye became intensely injected; the pupils, from being
minutely contracted, became exceedingly dilated: the eyeballs fixed upwards;
the mouth drawn in all directions. This state continued for some minutes,
when calmness and repose followed, during which she expired, about one
o'clock, not more than three hours and a halfafter having taken the poison.

Inspection.—The stomach, small intestines, and bladder, on their peritoneal
surface, exhibited much inflammatory vascularity. The stomach contained a
pint of thin, glairy fluid ofa yellowish colour; some white powder (proved to
to be arsenic) was seen to adhere in some places to the villous coat, which in
every part was red and inflamed, but not nearly so much as in the children.
The heart was healthy; much dark blood on the right side. The lungs were
healthy, except their apices, which were studded with tubercles in the first
stage, and where there were some hard, dark-coloured patches of an irregular
surface,.and of the size of a sixpence, similar to the cicatrices of cured tuber*.
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cles, as mentioned by Carswell, Andral, and Louis. The other parts examined
afforded no evidence of disease.

Case II.—Elder child, (girl,) aged two years and a half, when first seen was
in a comatose state. She had been sick and convulsed, and had suffered severe
pain, but now there was complete insensibility; the face was swollen and of a
livid hue; the pupils dilated; the breathing difficult; the extremities cold.
She was, in fact, in a complete state of narcotism, and died about half-past
eleven, not more (probably less) than two hours after taking the dose.

Inspection.—The stomach contained three or four ounces of fluid, with
some particles ofwhite powder; the redness of the villous coat was of a ver-
milion hue, much more so than in Case I.; but much less than in the infant,
Case III. The other appearances were similar to those in the mother.

Case III.—The infant, aged five months, was found, about three hours after
swallowing the poison, in great agony, with severe bilious vomiting and con-
vulsions, the extremities cold, the lower ones retracted to the abdomen, which
was swollen and .tense, the countenance pale, and pulse imperceptible. The
usual remedies were administered, but the child gradually sank, and died about
four o'clock, six hours and a halfafter taking the arsenic.

Inspection.—The appearances were the same as in the foregoing cases,
except that the villous coat of the stomach was in the highest state of inflam-
mation, and in the greater part of its extent the redness was of the brightest
scarlet colour; there was an effusion ofdark blood in patches; no ulceration;
no thinning of the coats. An analysis of the contents of the stomach in each
case afforded the usual colours and deposits with ammonio-sulphate ofcopper
and ammonio-nitrate of silver; and arsenic in its metallic state was procured
from the contents of each stomach.

It will be observed, that in Case II. (of the little girl) death followed in hot
more, probably in less, than two hours. As this was a fact of some impor-
tance, Mr. Foster made minute and careful inquiries. The child died at half-
past eleven; the husband and servant both stated that they were present with
the poor woman during the morning until half-past nine (they breakfasted with
her as usual at nine,) and during this time it was scarcely possible for her to
have taken the arsenic without their knowledge. At half-past nine the hus-
band left to go into the fields; the servant went into thekitchen; the mother
almost immediately proceeded up stairs with two of her children, and there
remained until they were discovered in the state above mentioned. The sup-
position that this was the time the arsenic was taken, is further confirmed by
the fact, that the mother earnestly entreated that an elder child might stay from
school that morning, she having intended, as she stated before her death, to
give the child some of the arsenic as well as the other children. The mother
died in three hours and a half, whilst the infant lived six hours and a half. It
will also be remarked, that there was considerable variety in the symptoms
and pathological appearances in each case:—Case I. mother: intense excite-
ment of the nervous system, with comparatively slight local inflammation of
the stomach. Case II. elder child: disturbedaction of the heart and circulating
system, almost amounting to narcotism, with a greater degree of inflammation
of the stomach. Case III. infant: very great and violentlocal inflammation,
with slighter remote symptoms. In all three cases death was unusuallyrapid.

Hitherto, the direct effects of arsenic on the alimentary canal, and its remote
effects on the brain and nervous system, have been considered. Some toxi-
cologists affirm, that the poison has a specific action on thekidneys, and that
<it causes suppression of urine. MM. Danger and Flandin have advocated
this view; while M. Orfila contends that the urinary secretion is never sup-
pressed in arsenical poisoning. It is quite unnecessary to examine the argu-
ments which have been adduced in support of these conflicting views*—the fact
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being, as those who have attended to the subjectofarsenical poisoning, irrespec-
tive of theory, well know, thatsometimes there is strangury or suppression of
urine,while in other instances the secretion goes on as usual, (see p. 258.)
The remote influence of arsenic .upon the heart is proved by the faintness
and syncope which are so frequently met with in the progress of the case.

Effect* of external application.—Arsenious acid, it is well known, when
applied to wounded or ulcerated surfaces, becomes absorbed, and produces
the usual effects of poisoning. A case is reported in Rust's Magazin, where
a man covered his head with arsenic in powder to act as a depilatory. He
was affected with the usual symptoms of arsenical poisoning, excepting diar-
rhoea, and he died on the twentieth day. The interior of the stomach, as well
as the lower part of the oesophagus, was generally inflamed.

The following case, communicated to me by Mr. Tubbs, proves thatarsenious
acid when rubbed on the skin, has decidedly a local irritant action. A man,
who was subject to piles,was in the habitofanointing himself with lard. By
mistake, on one occasion, be used some white ointment containing arsenic.
The next day he complained ofan intolerable itchingof the anus and scrotum ;
and, on examination, the parts were covered with pustules surrounded with an
inflamed base. They resembled those which are produced by arsenic. On
examining the matter from the pustules, it was found to contain arsenious acid.
Frictions of lime-water and oil were used, and the patient soon recovered.

Instances of arsenic thus destroying life when applied externally, are by no
means unfrequent. Two cases ofits operatingfatally in children, whenapplied
to the skin of the head for tinea capitis, will be found in the Annales d'Hygiene,
1830, ii. 437. In both, the mucous membrane of the stomach was found in-
flamed,and in one extensively. A trial has recently taken place (Reg. v. Port,
Chester Winter Assizes, 1844,) in which a man, pretending to cure cancer,
was charged with the death of a female, by the application of an arsenical
plaster, as it was supposed, to the breast. The woman died in a fortnight.
No satisfactory evidence was obtained of the symptoms during life, except
that there had been vomiting; and the accused had taken care to remove the
plasters so soon as serious symptoms began to appear,—hence there was no
direct chemical evidence of the nature of the substance actually employed.
This case, however, shows the great utility of the discovery of the absorption
of arsenic into the body. Dr. Brett, of Liverpool, was able to detect the ab-
sorbed arsenic in the substance of the stomach, liver, and spleen : the quantity
detected was less than a quarter ofa grain. The oesophagus, stomach, and in-
testines werefoundextensivelyinflamed. Notwithstanding thisevidence, which
appears to have been particularly clear, the prisoner was acquitted ! The learned
judge, in charging the jury, observed, "that the quantity of arsenic was ex-
ceedingly small" (see ante, p. 117,) although whyany arsenic should be found
in the stomach, liver, and spleen of a human being simultaneously with exten-
sive inflammation of the stomach and bowels after the application of a plaster
(not produced) to a diseased breast, is entirely unexplained ! We can only
suppose, admitting the verdict to be correct, that the arsenic found, was spon-
taneously generated by some mysterious process in the tissues of the body,
and that the inflammation of the alimentary canal was a mere coincidence!
In January 1845,a man in this city died apparently from the effects ofarsenic
absorbed through the skin of the arm. He was engaged in the manufacture
of candles, to whicharsenic was added in large proportion, and it was supposed
that an abrasion of the skin had facilitated the absorption of the poison. The
medical opinion given at the inquest, was decidedly that the deceased had died
from the effects ofarsenic thus introduced into the system. M. Flandin states,
that on one occasion he had to examine the viscera of a woman who had been
killed by the application of an arsenical powder for the cure of a scirrhous



265ARSENIC. DEATH FROM EXTERNAL APPLICATION.

breast. The arsenic (absorbed) was discovered in various parts of the body,
but especially in the liver, which contained as much as is usually found when
the poison has been swallowed. (Des Poisons, i. 230):—the quantity was
greater than that found in all the other organs together. This case presents
many points ofinterest. The poison did not begin to produce its well-marked
effects untilafter the lapse of about ten hours. Death took place in about six
days, and the urine was suppressed throughout. The mucous membrane of
the stomach and intestines was in its natural state : in the duodenum it was
slightly swollen or thickened. (Flandin, i. 502.)

The powder used by quacks as an application to scirrhous breasts is com-
monly a compound of arsenious acid, realgar, and oxide of iron. In this in-
stance, it was formed of 75 parts of the first-mentioned substance, and 25 parts
of the two last. The quack stated that he did not apply more than four or
five grains.

The symptoms are slower in appearing on these occasions that when the
arsenic is swallowed, probably from the diseased surface being less absorbent
than the mucous membrane of the stomach; but in an experiment performed
by Mr. Swan, in which arsenious acid was introduced into a wound on the
back of a dog, vomiting came on in two hours, and the animal died in six
hours. The villous coat of the stomach and of the intestines was found in-
flamed. (Action of Mercury, p. 33, 1847.) In a case somewhat similar to
that above related, M. Flandin discovered arsenic in the breast to which the
substance had been applied, but in no other part of the body. (Op. cit. i.
550.) Some interesting facts regarding this form of poisoning will be found
in the Ann. d'Hyg., 1846, ii. 131.

This mode of destroying life by the local application ofarsenic to ulcerated
surfaces, has never, so far as I am aware, been resorted to by criminals. It is
obvious, that when death is not a consequence, serious injury to health might
ensue—life might be endangered,—«and to those who have framed our criminal
statutes it ought to be a subject of consideration, whether this offence could be
strictly comprised within the statute against poisoning. (1 Vic. Ixxxv. Sec. 2—
see page 19.) Would the words "administer or cause to be taken" be consi-
dered to includethe external application of arsenic criminally 1 If this be a sub-
ject of doubt, the punishment of a serious offence is not provided for in our
present law. The external application of orpiment in the form of ointment has
also caused death. (See Sulphuretsop arsenic, post.) Belloc states that he em-
ployed arsenical compounds externally to scirrhous tumors of theeye, cheek, and
nose, without any serious consequences resulting. (Cours de Med. Leg. 121.)

Several cases are reported in which arsenic has acted as a poison through the
unbroken skin. Some of them are of old standing, and do not appear to have
been veryaccurately observed. (Flandin, i. 542.) If the arsenic be insolution, it
may become speedilyabsorbed: but when in powder, absorption wouldtakeplace
much more slowly. It is well known that comparatively insoluble substances
may be introduced into the system by the endermic method, and arsenic does
not appear to present any exception to this mode of operation. The thin skin
of the human subject appears to absorb the poison more readily than the hard
thick skin of animals; but M. Flandin found that dogs were speedily killed when
arsenical ointments were rubbed upon the skin of the abdomen, or on the inside
of the thighs. (Op. cit. i. 544.) All the symptoms of arsenical poisoning, al-
though'not appearing for two or three days, have been witnessed in the human
subject in those cases in which powdered arsenic has been used as a depilatory.

[Several cases have been reported in our Medical Journals, where death has
ensued from the external application of preparations containing arsenic, a sy-
nopsis of which has been given by Dr. Lee in his valuable notes to Guy's
Forensic Medicine.—G.]
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POST-MORTEM APPEARANCES.

The striking changes produced by arsenic are generally confined to the sto-
mach and intestines. They are commonly well-marked in proportion to the
largeness of the dose and the length of time which the individual has survived
after taking the poison. Our attention must first be directed to the stomach.
Arsenic seems to have a specific effect on this organ; for, however the poison
may have entered into the system, whether through a wounded or ulcerated
surface, or by the act of deglutition, the stomach has been found inflamed. In-
flammationof this organ cannot, then, be always considered to depend on the
local irritant action of the poison on the stomach.

The mucous membrane of the stomach, which is often covered with a layer
of mucus, mixed with blood, and with scattered white pasty-looking patches
of arsenious acid, is commonly found red and inflamed; the colour which is
sometimes of a dull or brownish-red, becomes brighter on exposure to the air;
at other times it is of a deep crimson hue, interspersed with black looking striae
of altered blood. The redness is usually most strongly marked at the greater
extremity; in one case it may be found spread over the whole mucous surface,
giving to it the appearance of red velvet,—-in another it will be chiefly seen on
the prominence of the rugae. Blood of a dark colour is effused in various parts
between the rugae, or beneath the lining membrane, an appearance which has
been mistaken for gangrene. The stomach often contains a mucous liquid ofa
dark colour tinged with blood. The coats are sometimes thickened in patches,
being raised up into a sort of fungous-like tumour, with arsenic imbedded in
them: at other times they have been found thinned. The mucous membrane
is rarely ulcerated, and still more rarely gangrenous. Perforation of the coats
is so uncommon a result ofarsenical poisoning, that thereare only three instances
on record. The mucous glands of the stomach have been found enlarged; but
this is by no means an unusual morbid appearance from any cause of local irri-
tation, without reference to poisoning. Various morbid appearances are said
to have been met with in the lungs, heart, brain, and urinary organs; but they
do not appear to be characteristic of arsenical poisoning. It is undoubtedly to
the stomach and intestines, that a medical jurist must lookfor the basis of medi-
cal evidence in regard to post-mortem appearances.

[Dr. Storer (Bost. Med. and Surg. Journ. xxiii. 345,) is of opinion that the
most characteristic mark of poisoning by arsenic, isecchymos is of the mucous
membrane, and a bloody tinge of the fluids in the cavity of the peritoneum and
pericardium.—G.]

Period requiredfor inflammation.—A witness is often asked in a Court of
law howlong a time is required after thetaking of the poison, for the production
of these well-marked appearances in the stomach, more especially of inflamma-
tion of the mucous membrane. In reference to this question, we have the fol-
lowing facts. In a case which I had to examine, a large dose of arsenic had
been taken;—the man, aged 21, died in five hours, and the stomach was found in-
tensely inflamed, especially about the greater curvature. In a case that occurred
to Mr. Thompson of Nottingham, half an ounce of the poison was taken; the
patient, died in six hours, and the stomach was found uniformly red and in-
flamed. In another that occurred to Dr. Booth of Birmingham, the same quan-
tity of arsenic was taken; the patient died in six hours and a half: on inspection,
the oesophagus was inflamed, the whole internal surface of the stomach was of
an intense scarlet colour, and there was redness and increased vascularity of the
duodenum, jejunum and ileum. In Waring's case already referred to, where
but a small quantity ofarsenic could have been taken, the whole of the stomach
and intestinal canal was found highly inflamed, although the deceased could not
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have survived four hours. In Mr. Foster's cases, death occurred in one, a
child, at the end of two hours: in the second an adult, at the end of three hours
and a half; and in the third, after the lapse of about six hours. (Ante, p.
262.) In each of these, the stomach was found highly inflamed, and in the one
thatproved fatal in two hours, the mucous membrane had a vermilion hue.
This last I believe to be the shortest period at which inflammation of the sto-
mach from the effects of arsenic, has been met with.
i
, Period required for ulceration.—Another question put to a witness may be

this,—What period of time is required for ulceration of the mucous membrane
to take place, as an effectof this poison ? Ifarsenic has destroyed life with unusual
rapidity, and the stomach isfound ulcerated, an attempt may be madeto refer this
ulceration to some other cause. Such an attempt was made in the case of
Rhymes, which was the subject ofa criminal trial in 1841. (Guy's Hospital Re-
ports, Oct. 1841,p. 283.) I found ulceration of the mucous membrane, which
had been completely removed in patches, although the deceased survived the
effects of the poison only ten hours. The deposition of the arsenic in and around
the ulcers, as well as the appearance of recent inflammation about them, left no
doubt that they had been produced by the poison, and were not owing to pre-
vious disease, as it was attempted to be urged in defence. When no arsenic
is found in the stomach, a defence of this kind will carry with it considerable
plausibility. In Waring*s case, a medical witness was questioned upon this
point. The deceased is stated to have died from the effects of arsenic in four
hours j the coats of the stomach were found ulcerated, but no poison could be
detected in the organ. The witness admitted on cross-examination, that it was
contrary to all experience that ulceration should be occasioned by an irritant
poison in less than four hours; but he nevertheless contended that this was the
true cause. On such points we can only be guided by observation; and one
case of this kind, is sufficient to place the possibility of ulceration being produced
by arsenic within a few hours, beyond all question. Dr. Christison mentions
a case observed by Mr. Hewson, where many eroded spots existed on the sto-
mach, although the person died from the effects of arsenic in Jive hours. (On
Poisons, p. 340.)

Absence ofinflammation.—But are the stomach and intestines always found
inflamed in cases of poisoning by arsenic? The answer must be decidedly in
the negative. At the trial of M'Cracken, at the Derby Autumn assizes, in 1832,
for killing his wife with arsenic, the fact of poisoning was clearly established,,
and a large quantity of arsenic was found in the stomach of the deceased; but
there was no appearance of inflammation, either in this organ or the intestines.
In a late number of Rust's Magazin I find the two following cases. A Servant-
girl had some arsenic administered to her in chocolate. She was seized with
nausea and violentpain in the stomach, and die! the same evening. On inspec-
tion, there was no remarkable vascularity or inflammation of the stomach;—but
arsenic was found in the duodenum. A man was taken ill with vomiting and
violent pain in the abdomen after partaking of some soup, and he died from
symptoms ofpoisoning. On inspection, the mucous surface of the stomach pre-
sented no morbid change, with the exception of slight redness about the cardia.
Arsenic was found in the contentsof theintestines. In a case quoted byFlandin
from Etmuller, a girl swallowed a strong dose of arsenic, and died twelve hours
afterwards,'without having vomited, or manifested any symptoms. On inspec-
tion, arsenic was found in the stomach, but there was no material lesion of the
organ. (Op. cit. i. 234.) Even with symptoms ofgastric irritation, well-marked
appearances may be wanting. (See Dr. Letheby's case, jante, p. 262.) Occa-
sionally the appearances are so slight, that were not theattention of theexaminer
specially directed to the fact of poisoning, they would be passed over. (See
case by Dr. May, ante, p. 260.) These singular casesappear to show, that ar*
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senic does not exert any local action of a chemical nature, like a corrosive, on
the stomach; for the action of corrosives takes place on mere contact, without
reference to the state ofconstitution, or the quantity ofpoison taken. Medical
evidence of poisoning from post-mortem appearances is in such cases entirely
wanting;—they are not very common, but still they show, that unless great care
be taken in forming an opinion,a case of arsenical poisoning may be easily over-
looked. They teach this important fact in legal medicine, that the non-existence
of striking post-mortem changes in the alimentary canal, is no proof that the
party has not died from the effects of arsenic. When the dose is very small,
well-marked post-mortem changes are very rarely met with.

In a few rare instances, the mouth, pharynx and oesophagus have been found
inflamed, but in general there are no post-mortem changes in this part of the
alimentary canal to attract particular attention. The mucous membrane of the
small intestines may be found inflamed throughout, but commonly the inflam-
matory redness is confined to the duodenum, especially to that part joining the
pylorus. Of the large intestines, the rectum appears to be the most prone to in-
flammation. The heart, brain and lungs present no appearances which can be
considered characteristic of arsenical poisoning. The same remark applies to
the liver, spleen and kidneys, although these, like the other soft organs, become
recepticles of the absorbed poison.

It is worthy ofremark in relation to the known antisepticproperties of arsenic,
that the parts specially affected by this poison, (the stomach and intestines,) oc-
casionally present the well-marked characters of irritant poisoning for a long time
after death. This was established in the case of the Queen v. Dazley, tried at
the Bedford Summer Assizes, July, 1843. The prisoner was convicted of
poisoning her husband with arsenic, upon evidence obtained by the exhumation
and examination of the body six months after interment. The stomach and in-
testines were the only parts of the body undecomposed. This case presents
many important subjects for reflection to the medical jurist; as for example, the
substitution of arsenic for medicine,—the length of time after death at which
good evidence may be obtained from the body,—the fact of another person
labouring under symptoms of poisoning by arsenic, who had accidentally par-
taken of the supposed medicine—and lastly, the evidence from the death of an
animal which had swallowed some of the matter vomited by the deceased. In
two cases ofrecent occurrence (Chesham) referred to me by Mr. Lewis, coroner
for Essex, a deep red inflammatory appearance of the mucous membrane imme-
diately below a layer of sulphuret of arsenic was well-marked, although the
bodies had been buried nineteen months. This antiseptic power is only likely to
be exerted where the solid arsenic remains in the body in large quantities.
Absorbed arsenic does not appear to be in sufficient quantity to prevent decom-
position.

QUANTITY REQUIRED TO DESTROY LIFE.

This is an important medico-legal question. According to a case quoted by
Dr. Christison, the smallest fatal dose on record, in an adult, is stated to have
been thirty grains of the powdered white arsenic: the man died in six days.
But undoubtedly a much smaller quantity than this would kill. Facts of this
description can of course only be elicited by accident, as, in cases of suicide or
murder, so much more of the poison, than is necessary, is commonly taken.
Dr. Christison quoteS a case, in which a child four years old, took four grains
and a half of arsenic in solution, and died in six hours. (Op. cit. 295.) In
Warinsr's case, it was highly probable from the medical evidence that the
deceased, an old woman of seventy, was killed by a dose of four grains. In
a case that fell under my notice, I have reason to think that a young lady was
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killed by eating a portion of cake which could not have contained'more than
four grains ofarsenic, and probably less than three grains. There is no doubt
that very small doses of this poison are capable ofproducing serious effects; and
thatsome constitutions may be more affected by it than others. It is often safely
given in medicinal doses of from 1-16thto l-8th ofa grain; but it is impossible
to give half a grain without producing some of the symptoms of poisoning.
Dr. Burne hasreported the case of a young female, who took only the twen-
tieth of a grain daily for four days, making one-fifth of a grain of arsenic.
Symptoms of inflammationof the stomaeh and alarming symptoms of a ner-
vous character appeared, which endangered the patient's life, and rendered a
discontinuance of the medicine absolutely necessary. (Med. Gaz. xxv., 414.)

The following case occurred in London, in October 1839k At a large din-
ner party, it was observed that threepersons, who had partaken of port wine
on the table, were seized with symptoms of poisoning.. The wine was sus-
pected to containpoison, and it was sent to me for examination. It was clear,
of the usual colour and odour, and possessed ail the characters of good wine;
but there was a small quantity of a reddish white sedimentat the bottom of the
bottle. From the account of the symptoms, the wine was suspected to con-
tain arsenic:—this was found to be the case, and the quantity of poison dis-
solved amounted to about 1-2 grain in each fluid ouncev The following were
the facts. A child about sixteen months, took a quantity of the wine, con-
taining about one-third of a grain of arsenic In twenty minutes this child
became sick, vomited violently for three hours, and thenrecovered 1. A lady,
aged 52, took a quantity of wine, containing rather less than two grains of
arsenic. In about half an hour, she experienced faintness. Violent vomiting
came on, and lasted four hours, but there was no pain. She then,gradually
recovered. A gentleman, aged 40, took a quantity of the wine, containing
rather more than two grains of the poison. The symptoms in him, were simi-
lar, but more severe; and had he taken another glass of the wine, it is probable
that he would have been killed. It may be proper to observe, thatalthough
this wine was perfectly saturated witharsenic, not the least taste was perceived
by any of the parties.

This case shows that two grains of arsenic have been, taken without causing
death, but it is not thence to be inferred that two grains, or even less, may not
suffice to destroy life. As Dr; Christison justly remarks, the two adults may
have here owed their escape to the fact, that the poison was taken on a full
stomach, and that there was violent vomiting;' but this observation cannot
apply to the child. From the symptoms produced, we shall certainly be war-
ranted in asserting, that a dose of three grains is very likely to prove fatal to
an adult. According to Dr. Lacheser from one to two- grains may act fatally
in a few days:—this, however, is a speculative statement (Arm. d'Hyg. 1837,.
i. 334.) It is highly probable that this dose would prove fatal to a child, or
to weak and debilitated persons. The opinion respecting the fatal dose, ex-
pressed in a former work (Manuel of Med. Jsurisp. p. 128,) has been strongly
corroborated by a case recently reported to the Pathological Society of London,
by Dr. Lethebyv In this instance, two grains and a half of arsenic, contained
in two ounces ofFly-water,killed a robust healthy girl, aged nineteen, in thirty-
six hours. (Med. Gaz. xxxix. 116.) This I believe to be the smallest fatal
dose onrecord; and it will justify a medical' witness in statingthat under cir-
cumstances favourable to its operation, the fatal dose of this.poison is from, two
to three grains.

Recovery from large doses.—Persons have recovered after having taken-
very large doses of this poison. M. Bertrand states, that he swallowed five-
grains of arsenious acid with impunity. (Christison, 362.) The poison was-
here mixed witha large quantity of charcoaL A case is reported,, in whicha

23*
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sixty grains were taken by a physician, who recovered without suffering very
severely. (Med. Gaz. xi. 771.) In another instance, a person recovered after
having taken half an ounce of arsenic. The stomach-pump was not used, and
the arsenic appears to have been carried off by vomiting and purging. (Med.
Gaz. xix. 238.) In Dr. Feital's case, there was no vomiting, and yet the indi-
vidual recovered after having taken half an ounce! (p. 87, ante.) The nature
of the treatment in this instance shows that it could not have aided therecovery.
A case is quoted by Wibmer, from an American journal, in which a man is
reported to have recovered in three or four days after having taken one ounce
and a half of arsenic. 1 There was violent vomiting. (Arzneimittle, i. 278.)
Cases of recovery when large doses have been taken are not very common.
They must be regarded as exceptions to the general rule. It would be in the
highest degree improper to infer from them, that a large dose of this poison
may be taken with impunity. In these instances, we commonly find either
that the arsenic has been taken on a full stomach, or, under appropriate treat-
ment, it has been speedily ejected by vomiting and purging.

PERIOD AT WHICH DEATH TAKES PLACE.

Large doses of arsenic commonly prove fatal in from eighteen hours to
three days. Probably, the average time at which death takes place is twenty-
four hours. But the poison may destroy life within a much shorter period
than this. There are now manywell-observed cases reported, in which death
has taken" place in from three to six hours. I have recently (1845) met with
a well-marked case of death from arsenic in five hours. (For another case,
see Ann. d'Hyg. 1837, i. 339.) It is singular that a few years since, observa-
tions were so limited, that it wasthought to be impossible for arsenic to destroy
life in a shorter period of time than seven hours ! (See ante, p. 96, Russellr»
case;) and this rapidity of death was actually considered as a medical fact,
which insome measure tended to negative the allegation of death from arsenic!
One of the most rapidly fatal cases on record, I believe to be that which
occurred to Mr. Foster, (ante, p. 263.) This gentleman satisfactorily ascer-
tained that the subject, a child under three years of age, died within two hours
from the effects of arsenic. The quantity taken could not be determined; but
the time at which death takes place, is by no means dependent on the quantity
of poison taken. Dr. Borland, who formerly attended my lectures, communi-
cated to me the following interesting case, in which death probably occurred
in less than two hours. A young married female, of a delicate nervous
temperament, bought two ounces of arsenic. The whole or greater part of
this she swallowed dry, and washed it down with some milk procured on her
way home. It would not have occupied more than from fifteen to twenty
minutes to go from the place where she purchased the poison to her ownhouse.
She immediately stated to her friends that she had taken poison. A medical
man residing near was sent for, and attended directly. A stomach-pump was
procured, and in the meantime, gum water was given to her with other
remedies, and attempts were made to produce vomiting by tickling the fauces.
The contents of the stomach were evacuated by the pump,and soap and water
injected several times and again withdrawn. She was observed to become
pale and faint, and if she had not been prevented, would have fallen from her
chair. She was carried to a bed in the room, and instantly expired. The
time probably occdpied in sending for the stomach pump, and its introduction,
might have beenabout half an hour. Dr. Borland considered that the period
from the time of the deceased taking the poison until her death, must have
been less than two hours. There was no vomiting, except of a little glairy
matter, from the artificial means employed, neither had the bowels been acted
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on from first to last, nor could it be ascertained that she had suffered much
pain. The body was not inspected. A case of poisoning by arsenic, but
somewhat doubtful, is reported by Metzger to have proved fatal in halfan hour.
The patient died in convulsions. (System der Ger.Arzneim. 256.) In some
of these instances ofrapid death, the brain and nervous system have been
observed to beaffected;—the patient suffering from narcotism and convulsions:
but this by no means implies that symptoms of irritation are always absent.
In Mr. Soden's case (p. 261,) in which not less than four, and probably six,
ounces of the poison had been taken, the patient died in less than four hours,
and two ounces of arsenic were found in the stomach. We have here an
instance, which occurred in March 1810,of arsenic destroying life and pro-
ducing excessive inflammation in less thanfour hours: and yet at a criminal
trial, sixteen years afterwards (Lewes Assizes, 1826,) it was a debated question
with some of the medical witnesses, whether it was possible for a person to
die from the effects of arsenic in less than sevenhours, andrespectable medical
authorities were actually fquoted against this view! (p. 96.) Such is the
danger of a Court of justice relying for medico-legal facts of this description,
upon the personal experiences of witnesses.

An interesting case has been recently published by Dr. Dymock. A girl,
aged twenty, took two ounces of powdered arsenic, and died in less than two
hours and a half afterwards. There were no comatose symptoms:—the girl
was sensible to the last, and she had vomited violently. The mucous mem-
brane of the stomach was covered with bright patches of a scarlet colour.
(Ed. Med. and Surg. Journ. April 1843.) In thirteen cases of poisoning by
arsenic recorded by Dr. Beck, the smallest quantity taken was one drachm,
and the largest two drachms. The shortest period for death was four hours,
the longest two days. (Dubl. Med. Press, May 1845.) In some of these
rapid cases of death, especially in those of Mr. Foster (Case 2) and that of
Dr. Borland, it is evident from the symptoms that the brain and heart had
become remotely affected within the very short period of two hours. It is
thereforereasonable to infer, that the poison had become absorbed, and that
the theory "of certain French toxicologists, who assign a period of several
hours as absolutely necessary to the action of arsenic, is unfounded. Either
the theory is false, or the remote effects of arsenic may be produced indepen-
dently of absorption ! It would be advisable that in these cases of rapid death,
the soft organs and tissues should be hereafter examined, in order to determine
the earliest period after the administration at which they become penetrated
with the poison. In the living person this may be done by the examination
of the urine, (ante, p. 30.)

Influence ofquantity.—With respect to the effectof quantity, I have known
one case prove fatal in fifteen hours where forty grains had been taken; and
in another, where an ounce (twelve times the above quantity) had been swal-
lowed, the patient did not die for seventeen hours. Both patients were females
of about the same age. It is a common opinion that large doses only, kill
with great rapidity; but this is not uniformly observed. In one instance, two
ounces of the poison destroyed life in three hours and a half; but in another
case (Waring) a dose of four or five grainskilled a person in four hours. It
is obvious that a patient who recovers from the first effects, may still die from
exhaustion or other secondary consequences, many days orweeks after having
taken the poison. In one criminal case in which I was consulted, the child
did not die from the effects of arsenic until after the lapse of two days. Inthe case Beg. v. MlCormick, Liverpool Winter Assizes, the child died, as it
appeared, from one dose of arsenic, after the lapse of twelve days. (Med.
Gaz. xxxiii. 434.) The child partially recovered from the first effects. In
the case of the Queen v. Gilmour (Edinburgh, Jan. 1844,) the deceased died
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after thirteen days. In one instance, already mentioned, arsenic was applied
externally to the head, and the person did not die until the twentieth day, (p.
264.) The longest duration of a case of poisoning by arsenic which I have
met with, is reported by Belloc. A woman, 56, employed a sdlution of
arsenic in water to cure the itch, which had resisted the usual remedies. The
skin became covered with an erysipelatous eruption, and the itch was cured,but
she experienced severe suffering. Her health gradually failed, and she died
after the lapse oftwoyears, having suffered during the whole of this period from
a general tremor of the limbs. (Cours de Med. Leg. 121.)

TREATMENT.

If vomiting does not already exist as a direct effect of the poison, sulphate
of zinc should be exhibited, and its emetic effects promoted by mucilaginous
drinks, such as linseed-tea, milk, or albuminous liquids. When sulphate of
zinc cannot be procured, a good substance for an emetic is powdered mustard,
in the proportion of from one to two teaspoonfuls in a glass of water, admi-
nistered at intervals. A saponaceous liquid, made of equal parts of oil an5
lime-water, may also be given. While this invests the poison, the lime tends
to render less soluble, that portion of the poison which is dissolved. The
stomach-pump may be usefully employed; but unless the patient is seen early,
remedial means are seldom attended with success. I have known death to
occur in a case where every particle of poison was found, on subsequent exa-
mination, to have been removed from the stomach. There are many instances
of recovery on record, in which the arsenic appears to have been early ejected
by constant vomiting and purging. The recovery has, however, been com-
monly attributed to the supposed antidote. Mr. Tubbs informs me that, con-
joined with the use of the stomach-pump and emetics of sulphate of zinc, he
has found great service in a mixture of milk, lime-water, and albumen. Such
a mixture is undoubtedly well fitted to envelope the particles of arsenic, and
sheathe the coats of the stomach from the irritant action of the poison. This
gentleman has sent me the reports of no less than nine cases, some of them of
a very severe kind, which he has thus successfully treated. For reasons else-
where stated (ante, p. 78,) I do not think that, in the majority of cases of
arsenical poisoning, the slightest confidence can be placed in the hydrated
sesquioxide of iron as a chemical antidote.

[On the other hand, the experiments of Borelli, Boulay, Damaria, Orfila,
Soubeiran, Van Speze and others, show that more reliance is to be placed on
this antidote, than is accorded to it by Mr. Taylor. That it is capable of act-
ing chemically is proved by the case given by Devergie (Med. Leg. ii. 729.)
At the same time it is always of importance to evacuate the contentsof the sto-
mach as speedily as possible.—G.]

As a bulky mass it may serve mechanically to suspend the poison, and thus
facilitate its ejection from the stomach ; but in this respect it possesses no ad-
vantages over albumen or other viscid liquids. Our treatment must be directed
to the entire expulsion of the poison from the alimentary canal, (p. 73, ante.)
Orfila has recommended thatdiuretics should be employed, in order to promote
the secretion of urine, and thus favour the more speedy elimination of the poi-
son from the system. It appears to me that there are some objections to this
mode of treatment: it involves the necessity thatthe wholeof the poison should
pass into the blood for the purpose of elimination; and further, that it should
not be carried off gradually, as would be the case if diuretics were not admi-
nistered, but that the process of absorption should be expedited by creating a
drain upon the kidneys. The danger, however, in the absorption of poisons,
appears to arise less from theabsolute quantity takenup by the blood, than the
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quantity admitted into the circulation at any one time. There are various
experiments on the absorption of poisons, the results of which confirm this
view. (See ante, p. 30; also Flandin, i. 581.) Further, poisons are not
always or necessarily eliminated by one secretion. Sometimes they escape
more readily by the skin, at others by the saliva. (See Iodide of Potassium;
ante, p. 230.) It does not thereforefollow that the promotion of the urinary
secretion would always, pro tunto, promote the expulsion of the poison. The
researches of M. Flandin show that the quantity of arsenic which escapes by
thekidney is exceedingly minute. (See ante, p. 30.) These appear to me to
be serious objections to a plan of treatment which implies the saturation of the
whole of the blood with poison in as short a time as possible. When arsenic
is entirely expelled from the alimentary canal, there can be no injury in the
employment of diuretics; but the question would then be, whether the patient
would not recover just as readily without them. So long as any poison re-
mains in the stomach or viscera, diuretics are likely to do more harm than
good; and when all the poison is expelled, they appear to be useless. The
diuretic plan entirely failed in the experiments performed on animals by M.
Flandin, i. 583; (also p. 88, ante.)

CHAPTER XXIV.

ARSENIC CONTINUED CHEMICAL ANALYSIS—TESTS FOR ARSENIOUS ACID IN THE SOLID
STATE AND IN SOLUTION REDUCTION-PROCESS DELICACY OF THE LIQUID TESTS-
SULPHURETTED HYDROGEN—OBJECTIONS TO THE TESTS—SUMMARY OF THEIR VALUE
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FLY-WATER—ARSENIC ACID—ARSENIATE OF POTASH SULPHURETS OF ARSENIC—
ARSENURETTED HYDROGEN.

CHEMICAL ANALYSIS.

Arsenic as a solid.—In the simple slate, white arsenic may be identified by
the following properties:—1. A small quantity of the powder, placed on platina
foil, is entirely volatilized at a gentle heat (370°) in a white vapour. Should
there be any residue, it is impurity; sometimes plaster of Paris or chalk is
found mixed with it. The quantity of fixed impurity present may in thisway
be easily determined. If a small portion of the white powder be very gendy
heated in a glass tube of narrow bore, it will be sublimed, and form a ring of
minute octahedral crystals, remarkable for their lustre and brilliancy. It will
be observed in these experiments, that white arsenic in vapour possesses no
odour. 2. On boiling a small quantity of the powder in distilled water, it is
not dissolved, but it partly floats in a sort of film, or becomes aggregated in
small lumps at the bottom ofthe vessel. It requires long boiling, in order that
it should become dissolved and equally diffused through Avater, (p. 255, ante.)
This was a point of some importance in the case of Beg. v. Lever, Central
Criminal Court, June 1844. A question here arose, whether arsenic would
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float on tea. I have observed that the film formed on putting powdered arse-
nic into a vessel of cold water, remained for five weeks on the surface, not-
withstanding the occasional agitation of the vessel. On adding a few drops of
caustic potash to the mixture ofarsenic and water, and applying heat, the poi-
son is entirely dissolved, forming a clear solution of arsenite of potash. 3.
When the powder is treated with a solution of hydrosulphuret of ammonia
in a watch-glass, there is no change of colour, as there is with most metallic
poisons: on heating the mixture, the white powder is dissolved; and on con-
tinuing the heat until the ammonia is expelled, a rich yellow or orange-red
film is left (sesquisulphuret of arsenic,) which is soluble in all alkalies, and
insoluble in muriatic acid.

Reduction-process. —When a small portion of the powder, i. e. from one-
fourth to one-twentieth parkof a grain is heated with some reducing agent con-
taining carbon, in a glass tube about three inches long and one-eighth of an
inch in diameter, it is decomposed: a ring of metallic arsenic of an iron-grey
colour is sublimedand deposited in a cool part of the tube. At the same time
there is a perceptible odour, resembling that of garlick, which is possessed by
metallic arsenic only while passing from a state of vapour to arsenious acid.
This odour was at one time looked upon aspeculiar to arsenic, but noreliance
is now placed on it as a matter of medical evidence—it is a mere accessory
result. Many mistakes were formerly made respecting it. Thus, we find it
stated to have been perceived under circumstances in which it could not pos-
sibly have been produced! (Marshall on Arsenic, 90, ed. 1817.) It was not
then known that white arsenic (arsenious acid) possessed no odour in the state
of vapour. In this experiment of reduction, there are commonly two rings
deposited in the tube, the upper of which has a brown colour, and appears to
be a mixture of finely divided metallic arsenic and arsenious acid. It has
been regarded by some chemists as a sub-oxide, more volatile than the metal.
Various reducing agents have been proposed: for example, charcoal, black
flux, calcined cream oftartar, the oxalate of lime or soda, the formate of soda;
but that whichI have found most convenient, is theresidue of the tartrate or
acetate of soda (incinerated in a covered platina crucible,) which consists of
carbon and carbonate of soda. It does not deliquesce, and may be kept for
years without change, (ante, p. 122.) The proportion in which it should be
employed is about two or threeparts of flux to one of white arsenic. Cyanide
of potassium has been lately recommended; it answers very well, but it is apt
to become moist. I have found that gallic acid is also a good deoxidizing
agent, but it is not equal to the soda-flux. In order to determine the v>eight of
the sublimate, the glass tube should be filed off closely on each side of the me-
tallic ring, and weighed; the sublimate may then be driven offby heat, and the
piece of glass again weighed:—the difference or loss represents the weight of
the sublimate. These sublimates are remarkably light, and require to be
weighed in a delicate balance. I found, in one experiment, a large sublimate
to weigh no more than *08 grains. By heating gently the piece of tube, re-
duced to powder in an agate-mortar, in another tube of larger diameter, the
metallic arsenic, during volatilization, forms octohedral crystals of arsenious
acid, which may be dissolved in a few drops of water, and tested. When the
quantity of arsenious acid is so minute as to be scarcely ponderable, it would
be advisable to employ for its reduction finely powdered and dry charcoal,
since the alkali in the soda-flux might retain the whole or the greater part of
the arsenic in combination. The minute quantity of arsenious acid should be
dropped into a dry and warm tube, not more than the eighth or the tenth of an
inch in diameter, and the charcoal, well dried, dropped upon it in the propor-
tion of three or four times its bulk. The upper part of the charcoal should be
brought to a high temperature before the arsenic is heated. In this way, dis-
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tinct arsenical sublimates may be procured, weighing considerably less than
the 1000th part of a grain. The delicacy of this test cannot, however, be
estimated by the weight of the snblimate, but by the weight of the arsenious
acid on which we can operate. Dr. Christison states, that a distinct metallic
sublimate maybe obtained from the300th partofa grain, (op. cit. 260.) These
sublimates may be preserved unchanged for years by filing off the ends of the
tube, and then hermetically sealing them in the flame of a spirit-lamp.

Objections to the reduction-process. —Corrosive sublimate is volatile like
white arsenic,but it differsfrom it in all its other properties. It is very soluble in
water, insoluble in potash, which turns it of a yellow colour,—while hydrosul-
phuret of ammonia turns it black. Indeed, it may be said that there is no sub-
stance but arsenic which possesses the three first characters mentioned; they
should, however, be taken together. With regard to the fourth character,
namely, the production of a metallic sublimate, numerous objections have been
made:—1. The glass itselfmay acquire a black metallic lustre by heat from the
reduction of the oxide of lead contained in it. This is always the case when
the tube is held too much in the body of the spirit-lamp flame instead of over
the point. This metallic stain differs in appearance from arsenic; it is fixed
while the arsenical sublimate is volatile by heat, and convertible to white octo-
hedral crystals of arsenious acid. 2. Charcoal may give a dark colour to the
tube, but it is not advisable to employ this substance unless the quantity of ar-
senious acid be very minute; besides, the stain of charcoal is fixed, and has no
metallic lustre like that of arsenic. 3. Arsenic is said to be contained in glass,
and it was supposed that it might be sublimed by heat; this, however, is impos-
sible: arsenic is sometimes used in the manufacture of glass, but it is entirely
volatilized during the process. (See Ann d'Hyg. 1834, i. 224; also Galtier,
Toxicologie, i. 297.) I have frequently examined large quantities of glass-
tubing employed by chemists in a finely powdered state, without finding the
slightest trace of arsenic. 4. Cadmium is a metal which is said to form a me-
tallic sublimate like arsenic. The oxide of cadmium may be reduced by a simi-
lar process, but the metallic sublimate is wholly different from that ofarsenic: it
has a tin-like lustre, and is generally fringed with a brown margin of reproduced
oxide. There is no odour ofgarlic during thereduction of oxide of cadmium;
and on heating the metallic ring, it is not wholly volatilized like arsenic, but con-
verted to a ring of brown oxide. Oxide of cadmium is of a brown colour, it
cannot be volatilized on platina by the heat of a spirit-lamp, it is quite insoluble
in potash, but easily dissolved by nitric acid. If there were no perceptible diffe-
rence in the sublimates produced by the two bodies, these characters would at
once form a clear distinction between them. Oxide of cadmium is moreover a
rare substance; it is difficult to meet with it. 5. Mercury forms a sublimate,
but in white silvery globules, quite distinct from the dark iron-grey lustre of
arsenic. Neither antimony nor zinc can be volatilizedfrom any of their prepa-
rations in a metallic state, by the heat of a spirit-lamp. The process of reduc-
tion, with the most simple precautions, is, therefore, when thus applied, conclu-
sive of the nature of thesubstance under examination. It is advisable, although
not absolutely necessary, that we should apply the three foregoing tests to the
white powder, before attempting to extract the metal from it.

With respect to the other properties of arsenious acid, it may be remarked,
—that it is very soluble in boiling muriatic acid, if concentrated; and by this
means it may be partially separated from the sesqui-sulphuret or orpiment, which
is not dissolved by that acid. The solubility of arsenious acid in muriatic acid,
aids the deposition of the metal on copper in Reinsch's Process (p. 352, post.)
It is not dissolved by nitric acid, but is oxidized by it on long boiling, and con-
verted to arsenic acid; and lastly, it is soluble in alcohol, and is not precipitated
by this reagent from liquids in which it is dissolved. The presence of neutral
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salts does not appear to affect materially its solubility in water; but nitre is
said to render it more soluble, (p. 255, ante.)

Arsenic in solution in water: Liquid tests.—The aqueoussolution ofarsenic
is clear, colourless, possesses scarcely any perceptible taste, and has a very faint
acid reaction. In this state, we should first evaporate slowly a few drops on a
glass plate, when a confused crystalline crust will be obtained. On examining
this crust with a common lens, it will be found to consist of numerous minute
octohedral crystals, presenting triangular surfaces by reflected light. By this
simple experiment, arsenic is distinguished from every other metallic poison.
1. On adding to the solution,—Ammonio-nitrate of silver,—a. rich yellow pre-
cipitate ofarsenite ofsilver falls down:—rapidly changing in colour to a greenish
brown. The test is made by adding to a very strong solution of nitrate of
silver, a weak solution of ammonia, continuing to add the latter, until the brown
oxide of silver, at first thrown down is almost re-dissolved. The yellow preci-
pitate is soluble in nitric, tartaric, citric, and acetic acids, as well as in caustic
ammonia. It is not dissolved by potash or soda. 2. On adding to the solution
of arsenic, Ammonio-sulphate ofcopper, a rich green precipitate is formed, the
tint of which varies, according to the proportion of arsenicpresent and the quan-
tity of the test added; hence, if the quantity ofarsenic be small, no green preci-
pitate at first appears: the liquid simply acquiring a blue colour from the test.
In less than an hour, if arsenic be present, a bright green deposit is formed,
which may be easily separated from the blue liquid by filtration. This test is
made by adding ammonia to a weak solution of sulphate of copper, until the
blueish-white precipitate, at first produced, is nearly redissolved; it should not
be used in large quantity if concentrated, as it possesses a deep violet blue co-
lour, which renders obscure the green precipitate formed. The precipitated
arsenite of copper is soluble in all acids, mineral and vegetable,and in ammonia,
but not in potash or soda. When dried and collected, it!possesses this charac-
teristic property:—by very slowly heating a few grains in a tube of small bore,
arsenious acid is sublimed in a ring of minuteresplendent octohedral crystals,—
oxide ofcopper being left as a residue.

Objections to the liquid tests.—These are called the liquid tests for arsenic.
The Silver test, first discovered by Mr. Hume, in 1789 (Marshall on Arsenic,
87,) acts with remarkable delicacy, and is of great use as a corroborative test
in the various processes for determining the presence of this poison. A solu-
tion of an alkaline phosphate, which yields a yellow precipitate with nitrate
of silver, is not affected by the ammonio-nitrate when properly made; and
conversely, a solution of arsenious acid gives only a faint turbidness with
nitrate of silver, while it is copiously precipitated of a yellow colour by the
ammonio-nitrate. Medical jurists appear to have overlooked the fact, that a
diluted solution of phosphoric acid may be, in some cases, precipitated by this
test, exactly like a solution of arsenic; but the answer to any objection on
this ground, is thatpure phosphoric acid either gives no precipitate, or one of
a pale blue colour, with the ammonio-sulphate of copper,—that it is not affected
by sulphuretted hydrogen gas, and lastly, that on boiling copper in the acid
liquid, and adding muriatic acid, there is no deposit of arsenic on this metal.
Phosphorus, it must be remembered, may contain arsenic, and thus contami-
nate the preparations into which it enters. (See case, Med. Gaz. xxxv. 655.)
With respect to the delicate reaction of this most useful test, Mr. Marshall
states (On Arsenic, p. 94, ed. 1817,) that it is fully capable of detecting the
1000th part of a grain in solution,—a proof that the application of this test
was well understood more than a quarter of a century ago. Dr. Traill has
lately asserted that the 16,000th part of a grain of arsenic in solution, is pre-
cipitated by the silver-test, and that with the 10,000th part of a grain the
precipitate is visible to the eye. I have found that the 8,000th part of a grain
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dissolved in one drop of water, gave a pale yellow film; but the result materi-
ally depended on the quantity of water present. Thus the 4,000th part of a
grain of arsenic in ten drops of water, was not perceptibly affected by the
test; but the 2,000th of a grain dissolved in four drops of water, gave a de-
cidedly yellow precipitate. The evidence derivable from these minutereactions
would not be of much value, except that the test is used to corroborate infer-
ences from the results of other experiments. The sulphate of copper test is
far less delicate in its reaction, and having an intensely blue colour, it entirely
conceals the green tint which maybe given by a small quantity ofprecipitated
arsenite of copper. Thus it was found in an experiment, by cautiously adding
an arsenical solution of known strength to a few drops of the test, that no
green tint appeared in the precipitate, until the quantity of arsenious acid
amounted to the 173rdpart of a grain in less than one fluid-drachm of water
—the degree of dilution being about 8,640 times. Whenever the arsenic is
in small quantity in its aqueous solution, not more than one or two drops of
the ammonio-sulphate should be added by means of a glass rod.

No one, in the present day, would think of employing these liquid tests in
solutions, in which the arsenic was mixed with organic matter. Almost all
liquids used as articles of food, are precipitated Or coloured by one or both of
them, somewhat like a solution of arsenic, although none of this poison be
present. Thus, then, any evidence founded on their employment, unless the
arsenic be dissolved in pure water, or unless the precipitates be proved to
contain the poison, should be rejected. These liquid tests are now employed
rather as adjuncts to otherprocesses, than as a direct meansof detecting arsenic.
An exclusive reliance upon them has led to the rejection ofchemical evidence
on several trials, where they had been most improperly employed in the ana-
lysis of suspected liquids containing organic matter. The trial of Donnall at
Launceston, in 1817, affords a memorable lesson to the medical jurist on this
subject. (Smith's Anal, of Med. Ev. p. 212.)

It would be unsafe for the analyst to trust merely to the production of a
green precipitate by the addition of the Copper test, as a proofof the presence
of arsenic. Several colourless organic acids, as the acetic and the malic, give
a green colour with the test; and some mixtures of substances may give with
it a precipitate so closely resembling arsenite of copper, as to render a dis-
tinction by the mere appearance, impossible. Mr. Tubbs, to whoseresearches
on arsenic I have elsewhere alluded, forwarded to me a liquid which had been
procured by carbonizing with sulphuric acid, blood taken from a person labour-
ing under me effects of arsenic, and digesting the ash in nitric acid. The
liquid was acid, owing to the presence of nitric and sulphuric acids. It gave
a grass-green precipitate with the ammonio-sulphate of copper, precisely re-
sembling Scheele's green; but there was no arsenic present, since neither the
silver nor the sulphuretted hydrogen test gave the characteristic results; nor
did the precipitate contain arsenic. The deceptive effect was due to the com-
plex nature of the liquid. Iron (from the blood) was evidently dissolved in it,
and phosphates (derived from the blood) were also present. In an artificial
mixture of this kind, without iron, a blue precipitate is formed by the test;
but if a persalt of iron be present, the precipitate is green. Again, a persalt
of Uranium gives with the Copper test a grass-green precipitate, closely re-
sembling that produced in a solutionof arsenious acid. With the ammonio-
nitrate ofsilver the uranium salt gives a yellowish precipitate, passing speedily
to a dingy brown colour; but the uranium salt, among other properties, is
easily known by a solution of ammonia giving with it a yellow precipitate of
oxide of uranium.

The correction of fallacies of this kind depends—1. On not trusting to the
action of one test only. 2. On not trusting to colour but applying tests to the

24
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precipitate. If the green precipitate be arsenite of copper, it should yield
octohedral crystals when gently heated, or give a grey deposit of metallic
arsenic on copper when boiled with muriatic acid slightly diluted. (See
Reinsch's process, p. 286.)

3i Sulphuretted hydrogen gas.—The hydro-sulphuret of ammonia gives no
precipitate in a solution of arsenic until an acid has been added, whereby
arsenic is known from most metallic poisons, On adding an acid (acetic) a
rich golden yellow-coloured precipitate is thrown down (orpiment or sesqui-
sulphuret ofarsenic.) It is better, however, to employ in medico-legal analysis,
a current of washed sulphuretted hydrogen gas, which is easily procured by
adding sulphuret of iron to one part of strong sulphuric acid and three parts
Of water in a long-necked bottle, (see ante, p. 122.) The arsenical liquid
should be slightly acidulated with acetic or very diluted muriatic acid, before
the gas is passed into it: at least care should be taken that it is not alkaline.
The yellow compound is immediately produced if arsenic be present, and
may be collected after boiling the liquid so as to drive off any surplus gas.
The precipitation is likewise facilitated by adding to the liquid a solution of
muriate of ammonia. This yellow precipitate is known to be sesquisulphuret
of arsenic by the following properties :—1. It is insoluble in water, alcohol,
and ether, as well as in allacids mineral (muriatic) and vegetable; butit is decom-
posed by strong nitric and nitro-muriatic acids. 2. It is immediately dissolved
by caustic potash, soda, or ammonia, forming, if no organic matter be present,
a colourless solution. 3. When driedand heated with three parts of soda-flux,
or, what is better, an equal part of cyanide of potassium, it furnishes a metallic
sublimate of arsenic. This last experiment requires a little care, as some
sulphur is apt to be sublimed, and obscure the results. If fine pulverulent
silver be used as the reducing agent, and the heat gently applied, the arsenic
is evolved at once from the sulphuret in aring ofoctohedral crystals ofarsenious
acid. Unless these properties are proved to exist in the yellow precipitate
formed by sulphuretted hydrogen in an unknown liquid, it cannot be a com-
pound of arsenic; and it would not be safe to receive evidence on the point.
On the otherhand, whenthese properties are possessed by the precipitate, it must
be arsenic, and can be no other substance. This test is extremely delicate in
its reaction. It begins to give a yellow tinge when the liquid contains only
the 4,000th part of a grain of arsenious acid in ten drops of water; the arsenic
therefore forming about the 40,000th part of the solution. Thisbecomes more
decided with the 2,000th part of a grain, and still more with the 250th part of
a grain : the sesquisulphuret is not, however, precipitated until a solution of
muriate of ammonia, in which it is insoluble, has been added to the liquid. It
is important to observe that the effect produced by the test will materially
depend on the quantity of water in which the given weight ofarsenic happens
to be diffused. In one experiment the gaswas passed into a solution contain-
ing the 400th part of a grain in twenty drops of water: the results were clear
and decided ; the liquid acquired a rich golden,yellow colour, but when passed
into a solution containing the same Weight of arsenic in halfan ounce of water,
a yellow tint was scarcely perceptible. The arsenic in the first case was in
the proportion of the 8,000th, and in the second of only the 1,000,000thpart
of the solution.

[According to Devergie the relative delicacy of these tests is—ammonio-
sulphate of copper, 5,200—sulphuretted hydrogen 200,000—ammonio-nitrate
ofsilver 400,000.—G»]

Objections to the gaseoustest.—Many objections have been taken on criminal
trials to the medical evidence, founded oh the application of this most valuable
test. I. Cadmium. It is remarkable that this metal should furnish, at the
same time, ia plausible ground of objection, both to the process by reduction
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from the solid state, and to the gaseous test applied to a solution of the poison.
Thus the soluble salts of cadmium yield, with sulphuretted hydrogen, a rich
yellow precipitate resembling closely that produced by arsenic, and this also
gives a metallic sublimate when heated with soda-flux. There are, however,
these striking differences;—the yellow compound of arsenic is soluble in am*
monia, that ofcadmium is insoluble, —the compound of arsenic is insoluble in
strong muriatic acid, that of cadmium is perfectly soluble. Of the dried pre-
cipitates, the sulphuret of arsenic is not perceptibly affected by stong muriatic
acid,—that ofcadmium is dissolved readily in the cold with the evolution of
sulphuretted hydrogen gas; and a colourless salt of cadmium (chloride) is
thereby formed, precipitable as a white carbonate by alkaline carbonates. On
boiling the sulphuret of arsenic in strong muriatic acid, a very minute portion
of sulphuretted hydrogen is evolved, showing that a slight decomposition takes
place ; but with the sulphuret of cadmium there is immediate decomposition.
A solution of a salt of cadmium is immediately thrown down, of a rich yellow
colour, by hydro-sulphuret of ammonia,—that of arsenic is not precipitated
by this agent. There are many other differences : thus cadmium is not pre*
cipitated on copper like arsenic, when boiled with muriatic acid, and it does
not combine with hydrogen to form a combustible gas, (See table, ante, p,
130.) An objection on the ground of the strong similarity of cadmium to
arsenic, was unsuccessfully taken to the chemical evidence given on the trial
of Mrs, Burdock at Bristol, in 1835. %, Tin, A persalt of tin is precipitated
of a dusky yellow colour by the gas; but the precipitate is destitute of all the
properties ofsulphuret of arsenic; it is insoluble in ammonia, and it gives no
metallic sublimate when heated with flux. A solution of tin is also known
from one of arsenic, by its being instantly precipitated by the hydrosulphuret
of ammonia. 3. Antimony. A solution of this metal is precipitated ofa rich
orange-red (not yellow) colour by the —the precipitate yields no metallic
sublimate with flux, and the solution of antimony is also precipitated by hy-
drosulphuret of ammonia, 4- Uranium, A solution of a persalt ofuranium
gives, with a current of sulphuretted hydrogen gas, a yellow brown precipitate,
wholly unlike that caused by arsenic. This precipitate differs from that of
sulphuret of arsenic, in being insoluble in ammonia, soluble in muriatic acid,
and in yielding .no metallic sublimate with soda flux. Besides, a solution of a
uranium salt is precipitated by hydrosulphuret of ammonia,

Although a persalt of uranium gives precipitates with the ammonio-nitrate of
silver and the ammonio-sulphate ofcopper, which in colour somewhat resemble
those produced by arsenic, the special characters of uranium are well-marked,
and wholly different from those of arsenic, Thus the solution is precipitated
yellow by ammonia alone, and of a rich copper red colour by ferrocyanide of
potassium, (p. 130, ante.)

It is customary for toxicologists to lay down the rule, that the objection urged
against one test for arsenic, is removed by the application of the other tests. In
a criminal case in which I had to give evidence (Reg. v, Jennings, Berks Lent
Ass. 1845,) it was ingeniously urged in the defence, that there might perchance
be such a mixture of substances not containing arsenic, as to affect all the tests
like arsenic when separately applied, This, however, is clearly a chemical im-
possibility, for it would require the mixture of incompatible substances, such as
an alkaline phosphate, a salt of uranium, and a salt of cadmium. But a mere
change of colour, or even the production of a coloured precipitate on adding a
test to an unknown liquid, furnishes no evidence, unless the properties of the
precipitate be those of an arsenical compound. Again, no conceivable mixture
of substances would produce a metallic ring resembling that of arsenic, so as to
deceive one experienced in such matters; and far less a ring, possessing those
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properties of an arsenical sublimate, which it would be easy for one who may
have had but little experience, to determine by simple chemical processes.

/* the reduction-process indispensable to chemical evidence?—An important
medico-legal question has arisen in relation to the tests for arsenic, namely,—
whether we can rely upon any tests for this poison, independently of its re-
duction to the metallic state. Is it absolutely necessary, chemically speaking,
to obtain the metal in order to say that arsenic is certainly present in an un-
known case ? There is a popular prejudice in favour of this metallic reduction;
and Courts of law, as well as the public, are disposed to regard the obtaining of
the metal, as the only conclusive proof of the presence of this poison. The ac-
quittal of Donnell, at Launceslon, in 1817, mainly took place from the circum-
stance that the medical witnesses could obtain no metallic arsenic:—they trusted
to the liquid reagents alone, and these had unfortunately been applied to coloured
fluids mixed with organic matter. At a trial on the Norfolk Spring Circuit,
1833, the medical witness admitted that the metallic reduction would have
been more satisfactory,—but he had consumed the fluids of the stomach in ap-
plying the liquid reagents! This evidence, although not absolutely rejected by
the Court, was not well received, and the prisoner was acquitted. As this is a
purely chemical question, it must of course be answered on chemical principles;
for it is chemical certainty that the law requires. If a white powder be pre-
sented for analysis, and it is found to possess distinctly the three first characters
described (p. 273,) could any chemist entertain a reasonable doubt that the
powder was white arsenic 7—I think not. The reduction-process might corro-
borate, but it could not add greater certainty to the results thereby obtained;
and in heating such a powder with flux, the chemist knows that a metallic subli-
mate must, of necessity, be formed; for.there is no white solid in the whole
range ofsubstances known to chemistry, if we except arsenious acid, which pos-
sesses the three characters mentioned. If we are so situated that we are obliged
to rely upon one test only, then the process by reduction should be preferred;
but even here, so many mistakes have been made relative to the supposed me-
tallic crust obtained from an unknown solid, that Dr. Turner and others have
recommended that it should always be reconverted to arsenious acid in oxi-
dizing it by heat; and that the white solid thus produced, should be tested by
liquid reagents. Ifarsenic in the form of a sublimate were presented to a che-
mist, and he were required to state its nature, he would necessarily treat it in
this way, before expressing a judicial opinion;—because its real nature could
only be established with certainty by such experiments. In a case in which
the particulars are entirely unknown, there is nothing in the physical characters
of an arsenical sublimate, to justify a witness in giving a positive opinion re-
specting it, before he has submitted it to various chemical processes.

It appears to me that the action of sulphuretted hydrogen and the characters
of theresulting sulphuret, coupled with the negative effect of hydrosulphuret of
ammonia, as clearly indicate the presence of arsenic, chemically speaking, as the
production of a metallic sublimate. When the result is at all doubtful, the sul-
phuret should be reduced; bui, in such a case, ifa sublimatebe obtained by the
reduction of the sulphuret, the precise nature of this should be verified by gently
heating it in a wide reduction tube under a free access of air. In a case other-
wise doubtful, we should always avoid relying upon one test only:—the reduc-
tion-process is open to as great fallacies as the gaseoustest; and if it be true that
there is no other substance in chemistry which yields by reduction a metallic
ring like that of arsenic, it is equally true that there is no substance in chemistry
which yields with sulphuretted hydrogen gas a golden-yellow precipitate, soluble
in potash, soda, and ammonia, and insoluble in muriatic acid. If a person be
poisoned by potash, and the alkali is found in the stomach, the medical witness
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ean safely depose to that fact without extracting the potassium; although there
is no test applied to potash, which would be so unexceptionable, as the proper-
ties possessed by the metal potassium, if it could be readily extracted. But can
it be said that chloride of platina and tartaricacid more strongly indicate the
presence of potash, than sulphuretted hydrogen and the liquid tests indicate the
presence of arsenic 1 So, in the case of barytes, it is not required as a point of
chemical evidence that the metal barium should be reproduced; but—are the
liquid tests for barytes more conclusive than the gaseous and the liquid tests for
arsenic ? Ifwe refer to the common metals themselves, we do not find that this
doctrine of metallic reduction is invariably carried out; or the processes oftoxi-
cology would, with the exception ofa very few cases, consist in simply incinera-
ting the suspected substance with flux and charcoal. On thecontrary, this latter
process is only resorted to in extreme or doubtful instances; and the sufficiency
of the liquid reagents for detecting metals, is made evident by the care bestowed
on the description of them by all toxieological writers. In a case of poisoning
by lead, tin, zinc, silver, or iron, the presence of each may be speedily demon.-
strated by the application of liquid tests; and yet these are not more free from
fallacy than those for arsenic. Admitting thatpractical toxicology was confined
to the extracting of the pure metals alone, how could a prudent chemist be satis-
fied of the nature ofcertain minute discoloured particles ofmetal withoutdissolving
them in an acid, and trying the solutions with liquid reagents? How could he
distinguish a fragment of copper from a fragment of titanium, or tin from cad-
mium? It appears to me, then, that we may have a chemical certainty of the
presence of arsenic, without the production of the metal; and this rule is either
rightly applicable to arsenic, or it is most wrongly applied to all other medico-
legal cases. It has been stated that the reduction-processisnot more conclusive
in the opinion of a chemist, than the method by fluid tests; but the former is
considered necessary, rather as a concession to the unscientific minds of a cri-
minal court and jury. I fully agree that this principle should always be kept in
mind by every medical witness; but I cannot approve the doctrine, thatany
criminal court should be permitted to select its own degree of cliemicul proof in
reference to a subject with which it must be entirely unacquainted. A scientific
medical witness ought to be most freely trusted in this, as he is in other more
abstruse parts of medical jurisprudence. It must be admitted,, however, that
since the introduction by Reinsch of the very simple method of reduction by
copper, this question formerly so much debated has lost its interest. There is
now no reason why a witness should neglect to procure arsenic in the metallic
state; since the metal may be easily obtained from a quantityof this substance so
small as scarcely to be affected by the liquid tests. The old process is com-
pletely reversed—instead of procuring the arsenious acid, and converting"it to
the metallic state, the metal is now first procured as a deposit and afterward*
converted to arsenious acid. (See p. 286.)

MARSH'S PROCESS. HYDRdGEN TEST,

The action of this test depends on the decomposition of arsenious aeid anijs
its soluble compounds, by hydrogen evolved in the nascent state from the ac*
tion of diluted sulphuric acid on zinc. The apparatus is of the most simple
kind, and is so well known as to need no description. The arsenic may be
introduced into the short leg of the tube in the state of powder; byt it is far
better to dissolve it in water, by boiling, either with or without the addition of
a few drops of caustic potash. The metallic arsenic combines with the hy-
drogen, forming arsenuretted hydrogen gas, which possesses the following
properties. 1. It burns with a blueish-white flame, and thick white smoke
(arsenious acid.) 2. A cold plate of glass orwhite porcelain held in the flame

24*
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near the point, receives a dark stain from the depositof arsenic upon it. This
stain is composed in the centre of pure metallic arsenic, which may be some-
times raised up in a distinctly bright leaf of metal,—immediately on the out-
side of this, is an opake black ring, (suboxide or hydruret of arsenic,) which,
when viewed by transmitted light, is of a clear hair-brown colour at the ex-
treme edge:—if the quantity of arsenic be very small, the metallic lustre and
opacity may be wanting, and the whole stain will have a brown colour by
transmitted light. On the outside of this black ring, is a thin wide film of a
milk-white appearance, which is nothing more thanarsenious acid reproduced
by combustion. 3. A white saucer or a slip ofcard or paper moistened with
ammonio-nitrate of silver, held about an inch above thepoint of the flame, will
be found, if arsenic be present, to be coloured yellow, from the reproduced
arsenious acid being absorbed, and forming yellow arsenite of silver, easily
soluble in acetic acid and ammonia. Unless the gas possess these properties,
there is no certain evidence of the presence of arsenic in the liquid examined.
This process is probably the most delicate of all those which have been de-
vised for the detection of arsenic; but for this very reason, it requires the
greatest care in its application. Its delicacy has been sometimes improperly
estimated by the assumed weight of the metallic deposit on glass; whereas it
is probable that the quantity of arsenic in one infinitesimal deposit, if trans-
ferred to the apparatus, would give no indication whatever of the presence of
the poison. In this process it must be remembered that in operating on the
poison, we are dividing and sub-dividing the metal into a series of deposits,
the weight of some of which might not be equal to the millionth part of the
weightof the arsenic which is actually furnishing them. More or less arsenic
is always lost during the combustion of the gas. M. Villain has lately at-
tempted to determine how many metallicdeposits can be obtained from a given
weight ofarsenious acid. The result at which he arrived is, that l-65th part
of a grain will yield on an average 226 metallic deposits of an average dia-
meter of the 1-12th of an inch. (Journal de Chimie, 1846, p. 611.) The
average weight of each, therefore, even supposing there were no loss, would
be about the 1-15000th part of a grain.

Objections to Marsh's process.—Other substanceswill combine with nascent
hydrogen, and when that gas is burnt, a deposit will be formed on glass which
maybe mistaken for arsenic. Late researches have shown, that a liquid con-
taining antimony, tellurium, selenium, iodine, bromine, phosphorus, sulphur,
or some kinds of organic matter, may combine with hydrogen, to produce an
inflammable gas, and leave a visible deposit or stain on glass. The only ob-
jection of any practical force is that founded on the presence of dntimony.
There are these differences between the arsenical and antimonial stains; the
stain of antimony has rarely the bright metallic lustre which that of arsenic
commonly presents; by transmittedlight it is of a smoky black, while that of
arsenic is ofa hair-brown colour. Although the antimonial is very similar in
colour to the arsenical flame, yet the third property is entirely wanting. If
the ammonio-nitrate of silver be held over the antimonial flame, the silver is
reduced; no yellow arsenite is formed, as in the case of arsenic. This last
criterion distinguishes the arsenical flame from thatproduced by all the other
bodies above mentioned.

Deposits ofar senic and antimony.—When the quantity of the liquid yield-
ing the metallic deposit is small, and there is some doubt concerning its real
nature, it will be advisable to receive the deposit in a watch-glass or in a thin
porcelain capsule. We then add to it two drops of muriatic and one drop of
nitric acid,—the metallic film disappears and a brownish-white residue is left
on evaporation. If the deposit be entirely arsenical, theresidue (arsenic acid)
is soluble in water, and on adding to it a drop of the nitrate of silver, there
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will be produced a dingy red precipitate of arseniate of silver. Should it be
antimonial, the residue (peroxide of antimony) is insoluble in water, and pro-
duces no red coloured precipitate on the addition of nitrate of silver. It has
been recommended to expose the metallic deposits to the vapours ofiodineand
phosporus, which affect somewhat differently those of antimony and arsenic:
but, from my experiments, the above-described plan is more speedy and sa-
tisfactory. The vapour of phosphorus rapidly causes the disappearance of the
arsenical, but not of the antimonial deposit. (See Appendix.)

It may so happen that we have to deal with a mixed deposit of arsenic and
antimony: and the great object of the analyst will then be to discover arsenic
in antimony, not antimony in arsenic—as this latter can very rarely become
a medico-legal question. The same process should be pursued:—the com-
pound deposit may be dissolved in nitro-muriatic acid, and evaporated to dry-
ness. Arsenic acid may then be dissolved out of theresidue by distilledwater,
and tested by nitrate of silver. If no brick-red precipitate be produced, the
deposit could not have contained arsenic. A small white porcelain capsule is
serviceable for this experiment, as it permits any change of colour, on the ad-
dition of the test, to become immediately preceptible.

Arsenic in Zinc and Sulphuric acid.—The metallic deposit may be proved
to be arsenical, and yet it may be fairly alleged that the arsenic was derived
from other sources, and not from the suspected liquid. Zinc and sulphuric
acid, which are employed in the experiment, are often very impure. Dr.
Clark, of Aberdeen, informs me that he has not discovered a specimen ofzinc
free from arsenic, when about an ounce of the metal was used in an experi-
ment, and the hydrogen gas evolved, was tested by a solution of nitrate of
silver. Sulphuric acid has been found to contain either arsenic or selenium;
the latter substance yields a brown'deposit; but in every other respect it dif-
fers from arsenic. The sulphuric acid of commerce sometimes contains a
large quantity of arsenic. Mr. Scanlan found that 2000 grains of one speci-
men of acid yielded 1*5 grains of sesquisulphuret of arsenic. (Pharm. Jour.
Aug. 1844.) I lately met with a specimen so impregnated with arsenic as to
render it dangerous for use in the preparation of hydrogen. Arsenic may be
easily detected in the impure acid by Reinsch's process. The best answer to
all objections of this kind is, that the materials should be triedrepeatedly, be-
fore the suspected liquid is introduced into the apparatus. If no sublimate be
formed until after the introduction of the suspected liquid, it is evident that the
arsenic must be in the liquid introduced ; a fact which may be considered as
clearly established, if, on removing the liquid and washing out the tube, no
stains whateverresult from employing portions of the same sulphuric acid and
zinc. If infinitesimal traces be really present in the materials employed, they
are obviously, under these circumstances, not to be detected by Marsh's appara-
tus and can present no practical objection to its use, unless we adopt the most
improbable notion that the impurities are brought out in the materials through
the action of the test by a mere coincidence at the time of the addition of the
suspected poisonous liquids. In using this test, fresh zinc should be employed
for each experiment; and the apparatus should be thoroughly cleansed before
use. Dr. Geoghegan has found thatarsenic is liable to be deposited on zinc by
standing; and the same deposit is apt to take place in the fine tube connected
with the stop-cock. These are, I believe, the only tangible objections to the
use of Marsh's test, and they are not difficultofremoval, when moderate care
is taken. It will be apparent, that not one of these objections could apply,
except to those cases where Marsh's test is relied on, as the soleand exclusive
chemical proofof the presence of arsenic; but in most instances where this
test is safely applicable, other tests are also applicable ; and it does not at all
diminish the merit of this most useful and ingenious discovery, to say that the
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results which it furnishes, should be corroborated by the use of some of the
other tests, if it were only for the sake of preventing any plausible objections
to the inference derivable from its use. The great object of chemical evidence
is not to show a Court of law what may be doneby the use of onetest only, but
to render the proof of the presence ofpoison most clearandconvincing. If, in
any case, we have no other evidence to offer, but that furnished by Marsh's test
—a case in which the quantity of poison must be infinitesimal, and the metallic
deposits proportionably minute,—then it would be better to abandon the evi-
dence altogether, than to maintain that poison is present from results which
admit ofno sort of corroboration; for all who have experimented on the sub-
ject,must haveperceived the utter inefficacy of applying liquid tests to determine
the chemical properties of imponderable and scarcely visible sublimates. This
appears to me to have been the most objectionable part of the evidence in the
well-known case of Madame Laffmge (1840.) Orfila admitted that he had
obtained only a few deposits so slight that they could not be weighed. He
estimated the united weight at half a milligramme, or about one-thirteenth of
a grain.

Normal arsenic.—7s arsenic a constituent of the hodyP It was owing to
too great confidence in the extreme application of Marsh's process, thatarsenic
was pronounced to be a natural constituent of the human body, existing espe-
cially in the bones, and also probably in the muscular system ; owing to the
same cause, it was said to exist constantly in the loose soil of cemeteries, and
rules were given to distinguish norml arsenic from that taken as a poison!
The experiments of many English chemists, as well as thoseperformed before
the Academy in France by M. Orfila himself, have shown that arsenic does
not naturally exist in any part of the body; and that there must have been a
fallacy in his previous experiments. The following is an extract from the
report published by Orfila:—" Experiences pour rechercher Carsenic dans le
corps de Phornme « Vetat normal.'" Dans douze experiences faites par les
commissaires avee la chair musculaire, avec des os plus ou moins calcines et
traites tantflt par l'acide chlorhydrique a fair libre ou en vaisseaux clos, et
avec du bouillon de boeuf, on n'a jamais obtenu d'arsenic (arsenic normal.)
(Rapport de l'Academie Royale de Medecine, &c. par M. Orfila, 1841,p. 45.)
M. Flandin showed that the effect mistaken for that of arsenic, probably arose
from the presence of phosphite and sulphite of ammonia mixed with animal
matter (i. 617.) For a full statement of the facts, see Flandin, i. 728. If
arsenic were really present in bone, the process ofincineration would probably
remove it. It is to the employment of this process thatM. Legrip ascribes the
failure of analysts to detect arsenic in bone. He states that he has found itby
dissolving bone in diluted muriatic acid. (Journal de Chimie, Mai 1847, p.
261.) This objection may be, to a certain extent, valid; but it was after
incineration that Orfila alleged he had discovered arsenic in bone. As the
bones are never analysed in practice, it is quite unnecessary to enter into a
further discussion of the question.

In 1840, a man was condemned to death in France on a charge of murder
by poison ten years after the perpetration of the alleged crime. The chemical
evidence against him was derived from an analysis of some of the bones of the
deceased, in which arsenic was reported to be present by certain provincial
practitioners, as well as by Orfila ! (Journal de Chimie Medicale, Fevrier
1847, p. 82.) If it were proved thatarsenic existed naturally in bones, the
discovery ofit in this instance, could not be said to have furnished evidence of
the corpus delicti: for by what intelligible rules could normal arsenicbe distin-
guished from the minute portion taken into the system by absorption ?

It is singular how long an error in Medical Jurisprudence, when once
diffused, will continueto find circulation, although the experiments uponwhich
it was based may have been long since refuted. The refutation of Orfila's
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opinion that arsenic existed as a natural constituent of bone, took place in
1841; but no case of poisoning by arsenic now comes to trial in which the
most ingenious objections, founded upon his first experiments, are not urged to
the chemical evidence of the presence of the poison. Rightly or wrongly,
applicable or inapplicable, they are invariably raised by a counsel in defence.
(See case of Reg v. Richardson, Med. Gaz. xxxvii. 919.) In one case, in
which I was lately called upon to give evidence, where about five grains of
solidarsenic was found lying on the mucous membrane ofthe stomach, Orfila's
view that arsenic was a natural constituent of the tissues, was opposed to the
chemical evidence. The inapplicability of the objection in this case, was
immediately made evident by the judge asking the question, whether it was
possible for a human being to generate spontaneously in the cavity and upon
the surface of his stomach, five grains of solidarsenic! In the caseof Gilmour,
(Edinburgh, Jan. 1844,) Dr. Christison very properly said, in answer to an
objection taken to his evidence on the detection of arsenic in the liver, " that it
was no constituent part of the human body, and was not formed in it. The
individual (Orfila) who first promulgated this theory, only argues now that small
quantities are found in the bones; but in three several experiments before the
Academy in Paris, he was unable to show it." Even if arsenic existed in
bone, bones are never analysed. Notwithstanding this entire want of proof,
the case of The Queen v. Port, (ante, p. 264,) shows that our judges are in-
clined to allow of its existence, because in this case, as it must necessarily
happen with respect to absorbed arsenic, the quantity of poison detected was
small!

Delicacy of Marsh's process.—Marsh's process is undoubtedly one ofgreat
delicacy. MM. Danger and Flandin assert that metallic deposits maybe pro-
cured when the arsenic forms only the 2,000,000th part of the liquid examined.
(De PArsenic, 83.) M. Signoret states that he has procured metallic deposits
with only the 200,000,000th part of arsenic in the liquid: this is in the pro-
portion of one grain of arsenic dissolved in about 400,000 ounces, or 3000
gallons of water! As the delicacy of this testhas been already made a sub-
ject of discussion in a Court of law, (The Queen against Hunter, Liverpool
Spring Assizes, 1843,) it may be proper to offer a few remarks respecting it.
It was stated at that trial, that the one-millionth part of a grain of arsenic might
be rendered visible by Marsh's test; and the judge, guided by this statement,
put the question to another medical witness, whether arsenic could be so re-
moved from the stomach in three days, as that it would be impossible to
discover the one-millionth part of a grain in the body. It appears to me, that
the facts relative to the delicacy of tests, are not always stated with sufficient
clearness on these occasions. Thus we ought to know two points,—1. The
total quantity of poison experimented on; and 2. The degree of dilution, or
the total quantity of liquid in which the poison is dissolved or suspended.
There is no.doubt that considerably less than the millionthpart of a grain of
arsenic may,by Marsh's test, be rendered visible on a glass plate : it is possible
to distinguish with the eye a piece of leaf-gold which would weigh less than
the ten-millionth part of a grain ; but the real question is, whether the test will
discover arsenic in a single drop of solution, made by dissolving one grain of
the poison in a million grains or sixteen gallons of water! If not, the state-
ment amounts to nothing; for it is clear that ifmore than one drop of such an
extremely diluted solution He taken, the test is acting upon a larger quantity of
arsenic than the above form of expression would indicate. I have generally
found that the fractional quantity stated to be detected, referred rather to the
degree of dilution than to the absolute quantity of poison present: whereas a
test may fail to act, as we have already seen, either from the smallest of the
quantity of poison present, or from the very large quantity of water in which
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it is diffused. The results of my own experiments are, thatwhere the arsenic
is mixed with the acid liquid in a tube capable of holding two fluid ounces,
very faint and scarcely perceptible deposits begin to be formed on a glass plate
with a quantity equal to the 2160th of a grain: the diffusion here being equal
to two million times the weight of the poison. With the 1080th of a grain in
the same quantity of water, the arsenic forming therefore one-millionth part,
slight brown annular stains were procured. The annular form is probably
due to the central portion of the minute film being volatilized by the heat of
the point of the flame:—unless the glass be speedily removed, the whole of
the deposit may vanish. With the 720th of a grain, the arsenic being in the
proportion of about the 800,000th of the liquid, the stains were much more
decided, but quite imponderable. With the 100th grain in one fluid-ounce of
water (the 48,000th part) and the 67th grain in two fluid ounces (the 64,800th
part) the deposits on glass were decided and characteristic; and it is at this
point, that the process begins to be safely available for the purposes of legal
medicine.

Modifications of Marsh's process.—Many modifications of Marsh's process
have been proposed. Thus MM. Danger and Flandin burn the gas in con-
nexion with a cooled receiver, so that a solution of arsenic is thereby obtained.
They make it the medium for extracting arsenic in a state fitted for testing.
M. Lassaigne and Dr. Clark cause the arsenuretted hydrogen to pass into a
solution of nitrate of silver, whereby arsenious acid (Lassaigne) is obtained
in solution, and arsenuret of silver is precipitated. (Clark.) Berzelius,
Liebig, and Kcippelin and Kampmann, conduct the arsenuretted hydrogen
through a tube instead of burning it; and the two latter chemists dry the gas
by making it pass over fused chloride of calcium. The tube is then heated,
and a clear ring of metallic arsenic becomes deposited at a little distance from
the point to which the heat is applied. This result depends on the fact that
arsenuretted hydrogen is easily decomposed, and its arsenic is then separated
at a moderate heat without loss. All othermetals which combine with hydro-
gen are deposited in the spot which is heated, and do not, like arsenic, form a
well-defined ring in frontof it. Mr. Morton proposes to produce the hydrogen
by the galvanic decomposition of water, instead of by the action of sulphuric
acid and water on zinc. In this way it is expected that we shall get rid ofall
the objections to the presence of arsenic or other impurities in the materials
employed, the hydrogen evolved in this case being absolutely pure. Mr. Ellis
has advised that the arsenuretted hydrogen instead of being burnt, should be
decomposed by passing it over the dried oxide ofcopper,—the gas is absorbed
without the aid of heat, and water, with probably arsenite of copper, results.
Arsenious acid is then obtained by heating the oxide of copper in a tube.
There are more inconveniences attending the use of some of these plans than
are met with in the original apparatus of Marsh. M. Blondlot has made a
useful suggestion for controlling the production of gas. He uses a Woolf's
bottle with three openings, one for pouring in the acid, one for allowing the
escape of the gas, and the third for a glass rod which is capable ofbeing raised
through the cork out of the acid liquid. On the lower end of this, a piece of
pure zinc is rolled spirally, and by plunging it into or withdrawing it from the
acid, the production of arsenuretted hydrogen is completely under command.
(Comptes Rendus, 1845, ii. 32; and for a full account of the apparatus, see
Journal de Chimie Med. 1845, 616.)

reinsch's process.

In the application of this ingenious process, the solid or liquid suspected to
contain arsenic, is boiled with about one-sixth part of pure muriatic acid, and
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a slip of bright copper foil or wire is introduced. If arsenic be present even
in small quantity, the copper acquires either immediately or within a few
minutes a dark iron-grey coating from the deposit of that metal. This is apt
to scale off, if the arsenic be in large quantity, or if the liquid be long boiled.
We remove the slip of copper, wash it in water, dry it, and gradually heat it
in areduction-tube, when arsenious acid will be sublimed in minute octohedral
crystals: if these should not be apparent from one piece of copper, several
may be successively introduced. A large surface of copper may be in this
way at once covered—the grey deposit scraped off, and the powder gently
heated in a reduction-tube. This test succeeds perfectly with powdered
arsenic, the arsenites, arsenic acid, the arseniates, and orpiment. It will even
separate the arsenic from the arsenite of copper, and from a common lead-shot.
When the quantity of arsenic is small, the copper merely acquires a faint
violet or blueish tint, and the deposit is materially affected by the quantity of
water present, or, in other words, the degree of dilution. But one great ad-
vantage is, that we are not obliged to dilute the liquid in the experiment, and
there is no loss of arsenic:—the whole may be removed and collected by the
introduction of successive portions of copper. This process is extremely
delicate, the results are very speedily obtained, and are highly satisfactory.
One caution is to be observed, i. e. not to remove the copper from the liquid
too soon. When the arsenic is in minute quantity, the deposit does not take
place sometimes for a quarter of an hour. If the copper be kept in for an
hour or longer, it may acquire a dingy tarnish merely from the action of the
acid. This is known from arsenic by its Want ofmetallic lustre, and its being
easily removed by friction.

Objections to Reinsch's process.—Certain objections have been urged to this
test. Thus arsenic maybe present in the muriatic acid: this is at once an-
swered by boiling the copper in a portion of the muriatic acid before adding the
suspected liquid. This should always be a preliminary experiment. A more
important objection is, that other metals are liable to be deposited on copper
under similar circumstances. Thus this is the case with Antimony, whether in
the state of chloride or of tartar emetic; nor is it always possible to distinguish
by the appearance, the antimonial from the arsenical deposit. Should the quan-
tity ofantimony be small, the deposit is ofa violet tint; if large, ofan iron-grey
colour, exactly like arsenic. Tin and Lead give a tarnish under the same cir-
cumstances, but there is no decided metallic deposit on the copper. Bismuth
produces a deposit very closely resembling that of arsenic. With respect to
Mercury and Silver, a metallic deposit takes place in each case without boiling.
In a salt of nickel or cadmium, the copper undergoes no change; hence this is
another important distinction between cadmium and arsenic. Lastly, ifan alka-
line sulphuret, or sulphuretted hydrogen, be present in the liquid, the surface of
thecopper will become tarnished; but this effect takes place on contact without
boiling, and without rendering the addition of muriatic acid necessary. There
is one answer to all these objections, namely, that from the arsenical deposit,
octohedral crystals of arsenious acid may be procured by slowly heating the
slip of copper or the grey deposit scraped from it in a reduction-tube. If this
experiment be carefully performed, a ring of white arsenious acid will be easily
obtained ; this may be boiled in a few drops of water, and tested with the ammo-
nio-nitrate of silver and sulphuretted hydrogen. Such a corroboration is neces-
sary, because the crystalline form of arsenious acid is not always distinguish-
able; and the antimonial deposit gives a white amorphous sublimate, which,
however, is quite insoluble in water. Care must be taken not to mistake mi-
nute spherules of water for detached crystals ofarsenious acid. (See page289.)

The facility of applying this process, renders it necessary that the experi*
mentalist should be guarded in his inferences. It is not merely by the produc-
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tion of a stain on copper, that he judges of the presence of arsenic, but by the
reconversion of the deposit causing the stain, to arsenious acid, demonstrable
by its crystalline form or its chemicalproperties. Ifa deposit takeplace on cop-
per, but arsenious acid cannot be obtainedby heating it, then the evidence of its
having been caused by arsenic is defective. Owing to the neglect of these cor-
roborative results, antimony has been mistaken for arsenic. As tartarized
antimony and James's powder are frequently employed in medicine, and may
exist in the stomach at the timeofdeath, it is highly necessary to guard against
such a serious fallacy. If by heating the coated copper we procure a mixed
sublimate of a doubtful nature, it is necessary to file off the ring of glass con-
taining it, reduce it to powder, and boil it in a few drops of distilled water.
The arsenious acid only becomes dissolved,—the oxide ofantimony being inso-
luble in water. Unless from this solution we procure the reactions indicated
with the ammonio-nitrate of silver, ammonio-sulphate ofcopper, and sulphuretted
hydrogen gas, there can be no certainty that the deposit on copper was owing
to the presence ofarsenic. The larger thesurface ofcopper presented in a small
bulk, the greater will be the quantity of arsenious acid obtained. It was this
which induced me two years since, to substitute forcopper-foil the finest copper-
gauze or woven-wire, containing sixteen thousand apertures to the square-inch.
The surface here presented is exceedingly great. After the deposit has taken
place, the gauze should be pressed between folds of blotting-paper, and then
well-dried above the flame of a lamp. It may now be rolled into a small com-
pass and introduced into a reduction-tube. To those who are not much accus-
tomed to analysis, this plan may be more convenient than that of scraping the
deposit from copper-foil and heating the powder. Ofall themethods ofdetecting
arsenic, there is none so simple, so speedy, or so easy of execution as this.
Hence it has already in great part superseded most of the other more complex
processes oftesting for this poison.

' Delicacy of Reinscli's process. —This test failed to detect the 4,000th part of
a grain of arsenic in thirty drops of water, the dilution being equal to 120,000
times the weight of the arsenic. The deposit on copper commenced with a
violet-coloured film, when thequantity of arsenious acid was equal to the 3,000th
part of a grain in thirty drops ofwater, or under a dilution of 90,000 times its
weight. It was also very decided with the 2,000th part of a grain in the same
quantity of water, but in neither of these cases could octohedral crystals of ar-
senious acid be obtainedby heating the copper. The following experiments will
show how this test is liable to be affected by dilution:—the copper was coated
in a few seconds, when boiled in a solution containing the4,000th part of a grain
in ten drops of water, although the test had failed to detect the same weight of
arsenic in three times that quantity of water. So again, the 2,160th part of a
grain in thirty drops of water gave an arsenical deposit on copper; while the
same weight in halfan ounce of water, did not produce any effect on the metal.

GALVANIC TEST*

If a small quantity of arsenic in solution, acidulated with muriatic acid, be
placed in a platina capsule, and a piece of zinc foil introduced, a galvanic action
ensues, by which metallic arsenic is deposited on the platina in a thin film.
The capsule maybe washed, dried, and gentlyheated. A plate of glass placed
over it, will collect the arsenious acid, into which the metallic arsenic is con-
verted by sublimation. I have found in this experiment, that the arsenic is
deposited as much on the zinc as on the platina, and there is a great loss of
arsenic from the production of arsenuretted hydrogen. On the whole, this is
by no means an advisable mode of testing; and it is at the same time far infe-
rior in delicacy to the process of Marsh and Reinsch. So much arsenic is



289PROCESS FOR DETECTING ARSENIC IN ORGANIC LIQUIDS.

occasionally deposited on the zinc, that by heating it slowly in a reduction-
tube, octohedral crystals of arsenious acid may be readily procured from it.

Arsenic in liquids containing organic matter.—Arsenious acid, when in a
state of solution, is not liable to be precipitated by any animal or vegetable
principles, although all such substances render it less soluble in water. The
liquid for analysis shouldbe filtered through muslin, cotton, or paper, in order
to separate any insoluble matters. Should it be coloured, this is oflittle mo-
ment, provided it be clear. If viscid, it should be diluted with water and
boiled with a small quantity of muriatic acid; on standing, a deposit may take
place, and this should be separated by a filter. As a trial-test, we may now
boil in a portion of the liquid, strongly acidulated with pure muriatic acid, a
slip of bright copper. In a few seconds, if arsenic be present, this will acquire
a grey metallic coating. If, after half an hour, the copper remain unchanged,
the arsenic, if present, must be in extremely minute proportion; if, on the other
hand, the copper be covered by a grey deposit, it should be dried and heated
in a reduction-tube in the way already described, in order to obtain from it
octohedral crystals of arsenious acid. From several such slips of copper, or
copper gauze, a quantity of metallic arsenic may be procured, sufficient, on
reconversion to arsenious acid, to allow of a solution in water being made, to
which all the liquid tests may be applied.. One obstacle to the use of the gauze
is, that oily and other kinds of animal matter, not easily removed by washing
in water, may adhere to it. Digestion in ether and alcohol, slightly warmed,
will free it from these substances, which are apt to become sublimedby heat,
and obscure the result:—but it should be again washed in water and dried
before heat is applied to it. When, however, much oily matter is present, it
is better to boil the organic substance with muriatic acid, and filter the liquid
through a wet Jitterbefore introducing the copper-gauze. In this way the fat
and solid organic impurities may be separated. An even coating of arsenic
was by this process obtained on copper-gauze from the decomposed tissue of
the stomach of a person who had been buried nearly two years. As the gauze
is remarkably hygrometric, it requires to be thoroughly dried in a vapour-bath
before it is submitted to heat in a reduction-tube. Should there be any doubt
whether the sublimate be caused by spherules of water or particles of arsenic,
the tube itself shouldbe kept some time in a vapour-bath. Water is dissipated
at 212°. Arsenious acid requires a heat of nearly 370° for its sublimation.

By this process, the 144thpart ofa grain of arsenious acid was detected in
two fiuid-drachms ofgruel, milk, porter, and other organic liquids, in so many
different experiments. It was also thus easily separated from wine, brandy,
the liquid contents of the stomach, the blood, and the tissues of the viscera.
Here our analysis might be closed, if the object were to determine only the
presence of arsenic, since a case can rarely occur in medico-legal practice, in
which it would be necessary to extract the whole of the poison from the con-
tents of the stomach of intestines.

Another process for procuring evidence of the presence of this poison in
liquids, has consisted in transforming the arsenious acid to the state of sesqui-
sulphuret, and in decomposing this compound by an alkaline flux. As' a trial-
test, we may first dip a piece of white filtering paper into the suspected liquid,
and expose it to the action of a current of sulphuretted hydrogen gas in a tube.
If arsenic be present, the paper will acquire a rich yellow colour, which im-
mediately disappears on dipping it into a solution of ammonia. If the quan-
tity of arsenic thus taken up by the paper, be less than the 4000th part of a
grain, there will be no change of colour. We then test about half an ounce
or an ounce of the liquid by passing the gas into it. Should the liquid for
analysis contain oil, it may be separated in the way just described. Having

25
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satisfied ourselves thatarsenic is present, we may getrid of a portion of the
organic matter, by boiling the liquid with muriatic or acetic acid, and filtering.
This object may be further accomplished by adding to the liquid when cold,
one-third of its bulk of alcohol, again filtering and separating the alcohol by
distillation. Sulphuretted hydrogen gas may now be freely passed into the
liquid acidulated with either of the acids mentioned. When all further pre-
cipitation ceases, the liquid should be filtered, the precipitate collected, dis-
solved in ammonia, and precipitated by an acid. By digesting it in water,
alcohol, and muriatic acid successively, it may be deprived of any organic mat-
ter combined with it, sufficiently to allow of its reduction by soda-flux or me-
tallic silver in theway described. The sulphuret has sometimes a dark brown
colour from adhering organicmatter; it is thenbetter to transform it to arsenic
acid by boiling it in nitro-muriatic acid,—during which process, the organic
matter is entirely destroyed, and a solution of arsenic acid is obtainedand ren-
deredfit for testing, by digesting the evaporated residue in distilled water; or
the sulphuret may be deflagrated with nitre, and arseniate of potash then pro-
cured. In this case the surplus nitric acid shouldbe driven off by sulphuric
acid. An abundant deposit of metallic arsenic is obtained in either case by
boiling the liquid, with muriatic acid and copper-gauze. In this way it is easy
to analyse wine, coffee, tea, milk, porter, brandy, and similar liquids, for arse-
nic. This corroborative test is necessary, since I have known an instance in
which a large quantity of orange-peel having been eaten and caused death, the
contents of the stomach acquired a yellow colour from sulphuretted hydrogen
gas, like that produced by arsenic. There was no deposit, and the yellow
colour did not disappear on adding ammonia. (Page 23.)

Arsenic in oily compounds.—It has beenalready stated thatarsenic is soluble
in oil. The poison may require to be analysed either in this state or mechani-
cally diffused in fat, butter, tallow, or similar substances. From all of these
it may be separated by boiling them in a sufficient quantity of water, with
about one-tenth of muriatic acid. The aqueous solution may then be freed
from the oil by passing it through a filter previously saturated with water.

Contents of the stomach.—The contents of the stomach are often mixedwith
lumps of arsenic which may be separated by throwing thoseportions that do
not pass through a filter into a large glass of distilled water, and after giving
to it a circular motion, suddenly pouring oft' the supernatant liquid, when the
heavy portions containing arsenic will be found at the bottom. The lumps
may sometimesbe left in the contents ; they may then be easily removed, dried
on filtering paper, and tested. If the arsenic has been taken in fine powder,
there will be no lumps, but it will probably be deposited in masses, mixed with
mucus and blood, on the coats of the organ in those parts where it is much
inflamed and ulcerated. The arsenic in this state looks like moistenedplaster
ofParis, but it is of a darker colour, and when examined by a lens it is crys-
talline. It may be removed on a spatula, spread in masses on filtering paper,
and slowly dried. As it dries, the granules will detach themselves from the
mass,and they may be then easily tested either by thereduction or by Reinsch's
process; i. e. byboiling the suspected particles, or even the stainedportions of
paper*on which the organic matter has become dried, with muriatic acid and
copper gauze. Mucus, blood, or even a layer of the mucous membrane of
the stomach, may be thus easily tested. This is in general the only method
which it is now necessary to employ. By theuse ofnumerous tests and pro-
cesses, a witness only exposes his evidence most unnecessarily to many in-
genious objections. It is sufficient to obtain the deposit on copper: we then
convert this by heat to arsenious acid,—which may be dissolved in water, and
the silver, copper, and sulphuretted hydrogen tests applied to the solution with
the usual results. In this way we avoid the troublesome and complex method
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of separating organic matter from arsenic. Care must be taken in examining
a stomach not to confound pieces of bread or lumps of fat or adipocere with
arsenic. Small portions of Such substances appear very much like lumps of
the poison. Bread is easily known by its being turned blue by iodine-water,
and fat or adipocere is detected by laying the substance on a piece of white
filtering-paper and passing beneath it a hot spatula—the fat meltsand is absorb-
ed by the paper: if the mass be arsenic, it will become simply dried.

Arsenic not always dissolved.—The fact that the liquid contents yield no
arsenic, must not lead us to suppose that the poison is absent, I have found
solidarsenic spread over the coats of the stomach in two cases, when the liquid
contents yielded no traces of the poison in solution. In the same way I have
detected no arsenic dissolved in tea when it was abundant in the sediment.
(Queen v. Lever, 1845.) If none should be found either dissolved in the con-
tents of the stomach or on the surface of the organ, we must cut off the inflamed
and ulcerated portions of the mucous coat,and boil them with diluted muriatic
acid and copper for half an hour. The liquid may be then filtered and tested.
It often happens that no arsenic can be detected in the contents of the stomach
or vomited matters, until after they have been boiled for at least one or two
hours.

Arsenic not always present.—It is an important medico-legal fact, that in
many undoubted, instances of arsenical poisoning, not a trace of the poison can
be found in the stomach or its contents. Several of these cases have occurred
to my knowledge. In one, a girl took an ounce of the poison, and died in
seventeen hours : there was muchvomiting and purging, and the stomach-pump
was used,—facts that might sufficiently account for the non-detection of poison
in the body. In a second, nearly two ounces of arsenic were swallowed, and
the person died in eight hours. No arsenic was discovered in the stomach.
Even when there has been no vomiting and purging, the poison is not always
found, but then the dose is generally small. Thus, in the case referred to me
by Mr. Veasy, no arsenic could be detected in the stomach, duodenum, or their
contents, although the patient had neither vomiting nor purging. Reasons
have been already assigned for the non-discovery of the poison. (See ante,
p. 114.) In cases ofrapid death, however,—when the poison cannot be found
in the contents of the viscera, it may always be discovered in the tissues.

Quantity of arsenic detected.—The value of the chemical evidence does not
depend on the discovery of any particular quantity of poison in the stomach,
—it is only necessary that the evidence of its presence should be clear and
satisfactory. In the case of Margaret fVishart, Dr. Christison did not detect
more than the one-fortiethof a grain of arsenic in the coats of the stomach ;
but this was deemed sufficient chemical evidence, and the prisoner was con-
demnedand executed. (Edin. Med. and Surg. Journ, xxvi. 23.) Neverthe-
less there is a strong prejudice among lawyers that the chemical evidence is
defective unless the quantity found be sufficient to cause death. (See ante, p.
117.) In the celebrated case of Madame Laffarge, Orfila's evidence was
strongly objected to on this ground. He admitted that the quantity which he
obtained from the body of the deceased was too small to be weighed, but esti-
mated it roughly athalf a miligramme, i. e. about the one hundred and thirtieth
part of a grain!

Presence of arsenic in articles offood.—This poison is not likely to be
met with as an accidental impurity in substances used forfood. Some remarks
will be made hereafter (p. 302) upon its alleged presence in corn which has
been dressed with arsenic for agricultural purposes. So far as I have been
able to ascertain, there is only one other case in which arsenic may be found
in articles used for food—i. e. in Vinegar, as it is prepared by the decompo-
sitionof acetate of soda made from pyroligneous acid. M. Chevallier detected!
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this impurity insome wood-vinegar which he wasrequired to examine officially.
The proportion of metallic arsenic found in it was the l-2200th part, or less
than seven grains to thirty-five ounces. The vinegar was, however, of that
strength that it would require dilution with five or six parts of water before it
would be employed for culinary or alimentary purposes: hence the quantity
of arsenic present, was insufficient to occasion any injurious consequences,
or to interfere with the inferences from a chemical analysis. The cause of
the impurity was clearly traced to the sulphuric acid used in the distillation
of the acetate of soda. This acid (obtained from pyrites) contained arsenic.
Hence M. Chevallierrecommends as a precaution, that no vinegar should be
allowed to be sold as an article of food, except that which is prepared by fer-
mentation. (Journal de Chimie, 1846, 330.)

Detection of absorbed arsenic in the tissues.—When arsenic cannot be
detected in the contents of the viscera, it is necessary to adopt some method
of extracting from the blood, secretions, muscles, or viscera of the deceased,
thatportion of the poison which has been absorbed. In most cases of acute
poisoning arsenic will be found, but in variable quantities, in every one of the
soft structures of the body—more abundantly in the viscera of the abdomen
than elsewhere. In general the medical witness has it in his power to make
a selection; but even here criminal ingenuity may be exerted to defeat his
evidence. In a case tried in France in 1846, the body of a man named
Glceckler, who was alleged to have died from poison administered by his wife,
had been clandestinely removed, and thrown into the soil of a privy, where it
was subsequently found. The abdominal cavity had been opened, andall the
viscera removed, with the intention of obliterating all traces of the criminal
act which had been perpetrated. The proofs of criminality rested entirely
upon the chemical evidence, for the symptoms were not well-marked. It was
clearly proved at the trial, that the wound in the abdomen had been made after
death, and arsenic was readily extracted from the soft parts of the body in
sufficient quantity to be weighed. The accused was convicted. (Gaz. Med.
Sept. 12, 1846, 726.) From this account it will be perceived that but for the
newly discovered processes of detecting arsenic in the tissues, this crime must
have passed undetectedand unpunished. Except by the entire destruction of
the body in a case of arsenical poisoning, a criminal cannot now defeat the
objects of a chemical investigation. In the case of the Queen v. Hunter, tried
at the Liverpool Spring Assizes, 1843,arsenic could not be detected in the
contents of the viscera; and the judge suggested that the muscles or organs of
the deceased should have been examined. This case shows that the detection
of the absorbed arsenic must henceforth form a part of the duty of a medical
jurist, when his other chemical experiments fail in discovering traces of the
poison. There is no doubt thatevidence of thiskind, when carefully obtained,
will be received by a Courtof law. In the case of the Queen v. Thomas,
triedat the Cardiff Summer Assizes, 1843,no arsenic was found in the contents
of die stomach and intestines of one of the deceasedpersons; but the poison
was detected in the liver by incineration with nitre. This evidence, although
attacked in cross-examination on the ground (now refuted) thatarsenic was a
natural constituent of the body, was received as a satisfactory proof of the
presence of the poison.

A case occurred not long since in France which clearly shows the great im-
portance attached to this branch of the analysis. A woman was accused of
having destroyed her husband by arsenic. The witnesses who had the in-
vestigation of the case, detected arsenic in the liquid contents of the stomach
in well-markedquantity, but they omittedto extendtheir analysis to the tissues.
The parties who were required to express an* opinion of the cause of death
from the medical facts, declared that the proofs of death from arsenic were
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insufficient, because, in order to justify this inference, the poison should be
detected in the tissues of the body. The counsel in defence contended that
the proof of poisoning had failed, and the jury acquitted the prisoner. (Gaz.
Med., 3 Janvier, 1846, p. 18.) It is very true that in an unknown case the
presence of arsenic in the contents of the stomach may not be an absolute
proof of death from this poison, unless there be at the same time some con-
firmatory evidence from symptoms and post-mortem appearances; yet, when
these exist, the omission to examine the tissues cannot be fairly urged as an
objection to the medical opinion of death from poison. Thus the tissues may
contain no arsenic, for the deceased may have lived sufficiently long for its
entire elimination. Nevertheless there are few cases in which this branch of
the analysis should not be resorted to, although it entails much additional
trouble. The detection of arsenic in the tissues make it clear that the poison
must have been introduced during life, and that it has most probably caused
death; its detection merely in the contents of the stomach or intestines, does
not give this absolute proof. Besides, the poison found in these contents is
not that which has caused death; this exists exclusively in the tissues of the
organs. (See ante, p. 117.) It is worthy of remark that under the Medical
Witnesses' Act (6 and 7 William IV. c. lxxxix,) the medical practitioner is
only required to make " an analysis of the contents of the stomach or intes-
tines," and for this only is a feeallowed !

The processes commonly employed for the discovery of arsenic in the
tissues are those of Orfila, of MM. Danger and Flandin, and of Reinsch.

1. Orfila simply dries the animal matter and adopts the old process of incine-
ration with nitre:—sulphuric acid is afterwards added to the lixivium, and the
sulphate ofpotash produced, is separated by crystallization from the more solu-
ble arsenite of that alkali, which is one of the products of incineration, if arsenic
be present in the animal matter. The arseniate formed may be then analysed by
Marsh's apparatus, but it would be preferable to employ Reinsch's process. In
this way Orfila has detected arsenic in the blood, urine, and all the soft organs
ofpoisoned subjects; but itappears that he was never able to discover the poison
in less than eight ounces of blood and a larger proportion of muscular fibre; and
he speaks of the occasional necessity of drying and incinerating the wholebody!
I have examined in this way four ounces of blood taken from one subject by
two processes;—and the whole of the duodenum and part of the ilium of ano-
ther,—both ofwhom had perished under the acute form of arsenical poisoning,
but without any successful result. This process is by no means so satisfactory
as the next to be described. Orfila has more recently proposed the use of chlo-
rine, but the details have not been published.

2. MM. Danger and Flandin carbonizetheanimal matter by boiling it to dry-
ness in a small quantity of strong sulphuric acid, about one-third the weight of
the dried organic matter. They digest theresulting carbonaceous ash in nitro-
muriatic acid, and after driving off the acid by a moderate heat,treat theresidue
with distilled water. This yields arsenic acid, if arsenic were present in the
viscera, a compound easily discovered by Marsh's or Reinsch's process. In
pursuing this process, I obtained from seven ounces of the liver of a man poi-
soned by arsenic, about a dozen minute sublimates, as well as the action of the
vapour of the flameon ammonia-nitrateof silver. M. Blondlot has lately advised
that the carbonization should not be carried to dryness, as it occasions a loss of
arsenic; but when the liquid is of a pasty consistence, he passes into it a current
of chlorine; the liquid is then filtered, and introduced into Marsh's apparatus,
where it produces but little froth. (Comptus Rendus, 1845,ii. 32.)

3. The process ofReinsch is, however more easily applied than those just de-
scribed; it issimply this. The soft?organs (and for this purpose theliver is prefer-
able,) are to be cut into very small pieces and boiled in a mixture ofone part of
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pure muriatic acid and eight of water, for two hours, or until the whole of the
organic matter becomes a soft magma. The liquid may then be strained, and
the residue pressed. If the quantity be large, it may be concentrated by eva-
poration. The coppergauze or foil should be next introduced, and halfan hour
or an hour allowed for the deposit if necessary. Should a deposit be formed,
its nature must be positively determined in the way already described (p. 289.)
I have had occasion to apply this process to the detectionof absorbed arsenic in
the tissues in many cases of arsenical poisoning with satisfactory results. A
witness in making use of it, must always be prepared to meet with the following
objection—namely, whether a deposit resembling that of arsenic may not be
formed on the surface of copper by long boiling with animal matter (free from
poison) and muriatic acid. Having tried on several occasions the liquid con-
tents of the human stomach, the viscera, and even common muscle (beef,) as
well as various articles of food, in order to determine this point,—the result has
been, that except when arsenic was added, or when there was a very strong
suspicion of its presence, no metallic deposit was formed on the copper. The
metal came out of the vessel untarnished, or there was only a slight superficial
discoloration (from oxide) easily removed by friction. It would be wrong how-
ever, to say, whatever suspicions may exist, that arsenic was present in any
case, unless arsenious acid was obtained from the deposit. The analyst should
remember that the liver, spleen, and kidneys, are the organsbest fitted for yield-
ing arsenic under these circumstances. The urine also contains it in the living
and dead body.

4. Another plan for detecting poison in the tissues, consists in combining the
processes of Flandin and Reinsch, i. e. by carbonizing the tissues with sulphuric
acid, and then digesting the dry ash in muriatic acid and water. (For some
additionalremarks on these processes, see ante, p. 132.)

The detection of poison in the tissues has become of late years an indispen-
sablepart of the chemical evidence in those cases in which no poison can be
discovered in the contents of the stomach and intestines. It is a fact of great
interest to the medical jurist, that in whatever way arsenic may have penetrated
into the body, it appears from the researches of Flandin to fix itselfespecially in
the liver;—sinceabout nine-tenthsof theabsorbed arsenic are found in thisorgan,
the other tenth being unequally diffused through the other organs. (Op. cit. i.
562.) This gentleman does not consider that the proportion of arsenic present
in the tissues, is always in a ratio to the quantity of blood which they receive.
He was never able to detect arsenic in the brain, spinal marrow, or the bones.
The lungs contained less than the abdominal viscera, the heart less than the
lungs, and the muscles less than the heart. Other experimentalists have, how-
ever, arrived at different results. Dr. Brett informs me that, in 1846, he was
required to examine the bodies of two children poisoned by arsenic, which had
been buried four and seven weeks respectively. In one there was redness of
the mucous membrane of the stomach, with fixed yellow patches in this organ
and the intestines, appearing in places throughout the peritoneal coat. There
was a bright yellow stain, probably from imbibition, on the thoracic surface of
the diaphragm as well as on the surface of the spleen: these were not separable
by washing. The stomach contained a mixture of arsenious acid and sesqui-
sulphuret ofarsenic. The tissues were examined byReinsch's process after the
organs had been well washed, with the following results. The diaphragm,
lungs, and brain yielded arsenic; the pancreas more than thekidney; the lungs
quite as much ifnot more than the liver. In the second child,arsenic wasclearly
detected in the tissues of the stomach and intestines, but equivocally in the liver.
The boiling of the tissues in muriatic acid for the extraction of arsenic should
lake place in a close vessel: such as an alembic, or a capacious retort with a re-
ceiver attached to it. There is beyond all doubt a loss ofarsenic when this pre-
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caution is not adopted. In May 1847, the following experiment was performed
in order to determine this point. Four grains of arsenious acid were dissolved
in five ounces of distilled water, to which five drachms ofconcentrated muriatic
acid had been previously added. The vessel was so large, as to prevent the
possibility ofany liquid being carried over mechanically. The boiling was con-
tinued for two hours, when nearly one-half of the liquid had been collected in
the receiver. This was found to contain arsenic on applying Reinsch's process.
It has been long known that, in boiling saline s dution, a portion of the salt is
carried over. Thus when a solution of carbonate of soda is boiled, test-paper
indicates that the vapour is alkaline.

It has been already stated (ante, p. 31,) that if an individual survive for a
period of from thirteen to fifteen days, the absorbed arsenic will probably have
entirely disappeared by elimination through the urine and secretions. An
analysis may therefore fail to detect it. An important question on this subject
arose in the French case of Lacoste. (Auch. Assizes, July 1844.) The
deceased, who was alleged to have been poisoned by arsenic criminally ad-
ministered to him, had for some timebefore his death employed a secret medi-
cine containing arsenic, for the purpose of curing himself ofan eruption of long
standing; but he had ceased taking this medicine for fifteen days previous to
his death. The prosecution" relied strongly upon the fact, that the arsenic
found in the various organs of the deceased, must have been administered to
him since the period at which he had discontinued the use of the secret medi-
cine. It was asserted, that within fifteen days the whole of the arsenic used
medicinally, must have become eliminated. All the medical witnesses agreed
that after fourteen days no absorbed arsenic would remain in the body; and
M. Flandin, who has performed many experiments on this subject, considers
this the extreme limit for the human subject. (Des Poisons, i. 739.) His
experiments on animals gave different results: in young and healthy dogs the
elimination was complete in from six to ten days ; in sheep, thirty days. The
different physiological conditions of these animals, render these results inappli-
cable to the human subject. This medical inference, in the case of Lacoste,
was strongly disputed by M. Bonjean of Chambery. He mentions a case in
which a patient took medicinally arseniate of soda, prescribed for him by Dr.
Cazenave. In twenty-four days he took, in divided doses, only three-quarters
of a grain ofarseniate ofsoda, equal to about halfa grain of arsenic acid. A
month after he had ceased taking the arsenical medicine, M. Bonjean examined
a pound ofhis urine, and from this, by the aid of Marsh's apparatus, metallic
arsenic wasobtained. M. Bonjean considers thatabsorption is more complete
with small doses than with large ; but this does not remove the difficulty, which
is to explain why, when a substance is more rapidly absorbed, it should not
be more rapidly eliminated. An account of the case ofLacoste will be found
in Flandin. (Des Poisons, i. 637; see also Ann. d'Hyg. 1846,ii. 155; and
Monthly Journ. Med. Science, Dec. 1845, 933.) It is extremely doubtful
whether such speculative opinions would have been received as evidence in
an English court of law. It is very likely that, in most cases, arsenic is elimi-
nated within fifteen days ; but should traces of the poison (unabsorbed) remain
about the alimentary canal, it may continue to be eliminated for a much longer
period. Observations are neithersufficiently numerous nor accurate, to justify
our fixing so close a limit.

Arsenic discovered in the dead body after long periods.—When the poison
is really present in the stomach at the time of death, it does not easily disap-
pear, and it may therefore be discovered for a long period after Interment.
White arsenic slowly becomes changed to yellow sesquisulphuret by the evolu-
tion of sulphuretted hydrogen in the decomposition of the stomach or its con-
tents. It forms then a deep yellow stain on the surface* appearing like raue-
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tard. I have thus found it converted to sulphuret twenty-eight days after in-
terment (Reg. v. Jennings, Berks Lent Assizes, 1845:) but this change may
take place in a much shorter period. In recent cases the conversion is, how-
ever, in general only partial, as white grains may be often seen in the yellow
mass. (See post, p. 378.) In Mrs. Smith's case, the sulphuret of arsenic
was discovered in the stomach fourteen months after interment. In the cases
of the Cheshams (Essex Lent Ass. 1847,) which I was lately required to exa-
mine, the coats of the stomachs were in both instances deeply dyed with large
patches of yellow sulphuret nineteen months after interment. Arsenic has
been detected in the body at the end of three years (Galtier, Toxicologie, i.
370,) and even after seven years. (Devergie, i. 313.) Wohler is stated to
have detected it in the bodies of two men seven years and six months after
burial; this, however, was absorbed arsenic, and the process pursued was in-
cineration of the soft organs by nitre. (Ann. der Chim. und Pharm. liii. 141;
Chemical Gazette, 1845, 192; Med. Gaz. xxxv. 655.) The longest period
at which it is reported to have been detected was ten years. The body had
in this case become reduced to a skeleton. A confession was made by some
of the parties concerned in the murder : corroborative evidence was sought for,
and as it was asserted that a large dose of arsenic had been given, and the
person had died in twenty-fourhours, theremains of the skeleton, identified as
that of the deceased, were submitted to chemical examination, when arsenic
was readily detected. The examination of another skeleton found near that
of the deceased led to a negative result: no arsenic was found. The jury
were satisfied with this evidence, and returned a verdict of guilty. (Journal
de Chimie Med., Fevrier 1847, 82.) The particulars of the analysis are not
given, nor is it stated whether the earth around the skeleton did or did not
contain arsenic. When the contents of the stomach are not allowed to drain
away, the poison may be detected after a very considerable period. A person
died from the effects of arsenic on the 21st of February, 1834,—the poison
was at the time easily found in the contents of the stomach; these have now
beenkept for upwards of thirteen years loosely covered, and arsenic is still as
readily to be detected in. them as in the first instance, whether Marsh's or
Reinsch's process, or sulphuretted hydrogen, be employed.

Inference ofdeathfrom arsenic when the poison is discovered at Iongperiods
after interment.—When arsenic is discovered in theremains of persons who
have died many months or years previously, it may be a question how far a
medical witness is entitled to infer that death had taken place from poison. I
have elsewhere made some remarks in reference to one branch of this inquiry
(p. 61,) where it is assumed that something is known concerning symptoms
and post-mortem appearances, and the case is recent. It then becomes a simple
questionof diagnosis ; for it is undoubtedly true thata man who has swallowed
poison which requires some hours for its fatal operation, may die of latent
disease of a suddenly fatal kind. But the case is different when we are ex-
amining a body eighteen months or two years after death. As an abstract
proposition, the discovery of arsenic, even in large quantity, in such a case,
would not, per se, prove death by poison. It would, however, furnish strong
presumptive evidence thatarsenic was the cause of death, especially if any of
the poison (absorbed arsenic) were found in the tissues of the body. This
question was put to me at the trial of the Cheshams (Essex Lent Assizes,
1847,) just mentioned. In the stomach of one child, there were found about
ten grains, and in the stomach of the other, about twenty grains of the yellow
sulphuret of arsenic. The mucous membrane beneath was of a dark red
colour, and the coats, which contained in every part an abundance of absorbed
arsenic, were, on the whole, well preserved. I did not examine the rest of
the body, and had the examination been made, no physical cause of suddett
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death operating eighteen months before, would have been detected. Evidence
was given to show, that one child died in about twenty-four hours after the
commencement of its illness, and that it had laboured under continual vomiting
and intense thirst. Under these circumstances, I did not hesitate to state that,
in my opinion, the deceased child had undoubtedly died from the effects of
poison; and no attempt was made to invalidate this opinion on the part of the
defence. The learned judge who tried the case (Lord Denman) subsequently
suggested to me that such an inference from the discovery of poison, could
not be fairly drawn in all cases. Some corroborative evidence would un-
doubtedly be required when the poison was slow in its operation ; and this
would be more especially necessary, when the soft parts were entirely decom-
posed, and the arsenic was found mixed with disintegrated portions of the
skeleton.

Arsenic in the soil ofcemeteries.'—It appears from theresearches ofseveral
toxicologists, that the soil of grave-yards often contains acompound of arsenic,
generally in an insoluble form. In eight trials on four different soils, Orfila
found three of them arsenical. He used about six pounds of earth in the ex-
periment. As there was no sign of arsenic, except when an acid was used,
he inferred that it existed in the state of arsenite or arseniate of lime. The
researches of Flandin have corroborated this result; and, in one instance, this
experimentalist estimated that the quantity of arsenic, in an insoluble form, in
about a pound ofearth, did not exceed the twentieth part of a grain! Admit-
ting the existence of arsenic as a natural constituent of certain soils, it becomes
important to determine how far it may affect the chemical evidence of the pre-
sence of this poison in the remains of bodies which have undergone exhuma-
tion. If the coffin be cracked or entirely destroyed, so that the earth has be-
come intermixed with theremains, and that which surrounds the coffin yields
traces of arsenic, it is evident that no reliance could be placed upon the infer-
ence that the arsenic existed in the dead body, unless the poison found in the
remains was in extremely large proportion. The reader will find cases in
which doubts based upon the origin of the arsenic found in the decomposed
dead body, led to the abandonment of chemical evidence. (Flandin, Traits
des Poisons, 674,683.) A difficultyof thiskind cannot,however,whenproper
precautions are taken, often present itself in practice. A body buried in acoffin
is rarely so far decomposed as to become covered by the soil from the disin-
tegration of the coffin in a period shorter than from seven to ten years; and
until such a complete disintegration has taken place, it is not easy to perceive
how the presence of an insoluble arsenical compound, as a natural constituent
of the soil, can present any objection to the results ofan analysis. In the ex-
amination of these soils, it has been ascertained that no arsenical compound
soluble in water has existed in them; therefore, if distilled water should yield
on boiling the remains, a solution of arsenic, the presumption is that it could
not have been derived from the soil. It has been supposed that the arsenic
may have been carried by percolation from the soil into the body: but in this
case, as Flandin has observed, the exterior of the body would contain more
than the interior: while ip a case of arsenical poisoning (except when depen-
dent on local application)'the liver and stomach would yield more than the
skin. (See Galtier, i. 368; Flandin, i. 429, 741.) M. Devergie thinks that
a body buried without a coffin, and covered simply by a shroud, might thus,
under the access of water, imbibe arsenic from the soil: and such is the opi-
nion of M. Vanden Broeck, even when the compound of arsenic is perfectly
insoluble in boiling water. (Flandin, i. 442.) This opinion is, however,
directly opposed to observed facts.

Is the arsenic in a soluble form?—This question has acquired considerable
importance from the result ofthe trial of Elizabeth Johnson for poisoning her
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husband with arsenic. (Liverpool Lent Assizes, 1847.) The accused, con-
cerning whose guilt, morally speaking, there could be but little doubt, appears
to have owed her acquittal entirely to the assumption thatarsenic in a soluble
form, might have found its way into a dead body through a crack in a coffin,
although it had notbeen shown that the soil of the churchyard where the body
was buried contained any trace of the poison, either soluble or insoluble!
Still, so far was this scientific question carried, that the assumption of arsenic
beingpresent in the soil, was allowed in favour of the prisoner. The deceased
died on the 3d of December, 1846: the evidence that he had died from arse-
nic, was not then rendered complete by the post-mortem examination and ana-
lysis. The body was exhumed on the 9th of March, 1847; and Mr. Watson,
of Bolton, to whomI am indebted for the particulars of the case, examined the
viscera. This gentleman clearly detected arsenic in the liver, intestines, heart
and blood, kidneys, gullet, and tongue, and in the muscular substance of the
right thigh. The largest proportion of poison was derived from the liver,
kidney and intestines; and the smallest quantity, amounting to only an ex-
ceedingly slight trace, was detected in the heart and blood. Mr. Watsondid
not hear the medical evidence given at the trial, in consequence of his having
been ordered out of court with the other witnesses: but it appears. that Mr.
Leigh, the chief medical witness, who was present at the exhumation of the
body, stated in his evidence that there was a large quantity of "fluid blood"
in the body. When asked by the judge to account for this, hesaid he thought
it might have arisen from the penetration of water, as the grave was wet, and
the coffin was split from one end to the other. The body had only been
buried three months, but the wood was very thin, and had apparently cracked
from the superincumbent weight ofearth. The judge then asked, "Supposing
there to be arsenic in the soil of the churchyard, was it not possible for some
of thatarsenic to be washed into or introduced into the body along with the
water?"—to which Mr. Leigh replied, he thought it was possible. The
counsel for the prosecution, not knowing probably how to frame his scientific
questions so as to have, after this statement, a proper and clear explanation
from Mr. Watson as to how far the arsenic found in the body was or was not
likely to be due to the assumed presence of soluble arsenic in the soil, and its
introduction into the body by water;—and Mr. Watson, not knowing what an
important point respecting his chemical evidence had been thus raised during
his compulsory exclusion from the court,—this very material statement was
allowed to pass to the jury as not only a possible but a probable mode of ac-
counting for the presence of arsenic, not in the blood only, but in the liver, the
kidney, intestines, and even the tongue, oesophagus, and muscles of the thigh!
The first intimation which Mr. Watson received of the mode in which his
chemical evidence would be applied, was in the charge of the learned judge to
the jury:. and there can be no doubt thatfrom arsenic not being clearly detected
in December, the juryreferred its discovery in the dead body in March, to the
series of assumptions above detailed. As the smallest quantity of arsenic was
found in the blood, which it was assumed was mixed with water (the supposed
actual solvent of the poison,) it is utterly impossible to refer the presence of
the arsenic in the other viscera of the body to the action of water,—even
admitting, what is contrary to all experience, that the soil of the church-yard
contained arsenic in a soluble form. The liver and kidney contained the
largest, the heart and blood the smallest portion ofpoison—only a minute trace,
as I am informed by Mr. Watson. There was evenmore arsenic in the tongue
and gullet and muscles of the thigh respectively than in the heart and blood,
i. e. than in the very medium from which the whole body was supposed and
considered by the learned judge and jury to have derived its poisonous im-
pregnation in the short period ot three months from a crack in the coffin lid!
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This case furnishes some important subjects for reflection:—t. Medical wit-
nesses, who are required to give evidence on intricate points ofscience, should
always be allowed to be present in court, if the object of a criminal trial for
poisoning be toelicit the whole truth! 2. In conducting an analysis in thefirst
instance, it shouldbe so complete, even when suspicion is weak, that there can
be no further ground for the subsequent exhumation of the body, and the
chemical analysis of the viscera. 3. A portion of the soil near the coffin, in a
case of exhumation, should always be examined for arsenic, by the process to
be presently described. 4. It would be advisable to examine not only the
muscles, but also the skin immediately over the muscles. In the event of the
introduction of arsenic by percolation, the skin should contain much more of
the poison than the muscles beneath it. 5. It is always important, in ex-
humations, to notice the relative proportion of arsenic in equal weights of the
different viscera or parts of the body examined. This was here done by Mr.
Watson, and it was unfortunate for the cause of justice, that the proper steps
were not taken by the court to arrive at the truth. That arsenic is not thus
washed into a dead body buried in an arsenical soil, is not a mere speculative
opinion,—-it is based on fact. In 1844,M. Ollivier made the following com-
munication to the French Academy. The body of a female, alleged to have
been poisoned by her husband, was exhumed, and it was ascertained that no
poison was present, and that she had died from natural causes. A married
woman, who wished to marry this man, poisoned her husband, and arsenic
was detected in his body (the liver,) as well as in the earth of the cemetery in
which it was buried. From a suspicion that the analysis had not been care-
fully made, the body of the female, which had been buried in the same ceme-
tery, and which it appears, on reinterment, had accidentally fallen out of the
coffin into the grave, and had become completely covered by the arsenical
earth, was again exhumed after several months had elapsed. Not a trace of
arsenic, however, was detected in the body: hence it appears evident that,
under the most favourable circumstances, the human body does not acquire an
impregnation of arsenic from contact wrfh arsenical earth. An abstract of this
case appeared in an English journal some years since. (Lancet, Aug. 17,
1844, 638.) Hence the mode in which medical evidence was dealt with at
the trial of Johnson was not only in violation of all probability, but directly
opposed to ascertained facts!

Another recent case, in which thisquestion respecting the presence of arsenic
as a constituent of the earth of cemeteries arose, was that of the Queen v.
Richardson. (Med. Gaz. xxxvii. 919.) Its presence in the earth was here
clearly negatived by the medical witness, who had taken care to make an ana-
lysis of it.

Analysis.—In the analysis of the soil, boiling water should be first employed
as a solvent; and if this should take up no arsenic, we may then use one of the
mineral acids; for this purpose pure muriatic acid, diluted with from six to eight
parts of water, may be employed. Iron and lime will be chiefly dissolved, and
these may be got rid of by supersaturating the acid liquid with bicarbonate of
potash, and filtering. The filtered liquid, acidulated with muriatic acid and
boiled with copper, will yield, if the poison be present, an arsenical deposit.
This deposit should be converted to arsenious acid by oxidation, and tested
with the liquid tests, before it is pronounced to be arsenic. The use ofMarsh's
test is liable to many fallacies. In the series of Norfolk poisonings, the investi-
gation of which was conducted by Mr. Firth, in the summer of 1846, it was
proved that the soil ofHappisburgh churchyard, in which six of the bodies were
buried, contained arsenic, although taken at the distance of three feet from the
graves of the poisoned family! Mr. Firth informs me that the poison was easily



300 SOURCE OF THE ARSENIC IN CEMETERIES.

detected in half an ounce of the earth by the process of Reinsch. Hecould not
procure any trace of the poison by acting on the soil with boiling water, but
readily by using muriatic acid as a solvent. One of the bodies had been buried
eleven years; therefore this discovery ofarsenic in the soil was really of practi-
cal importance. A mass of the decomposed remains was scraped up with a
spoon from the sidesof the lumbarvertebra?; and arsenic wasfound by Reinsch's
process, but in very unequal quantity in equal parts of theremains. Mr. Firth,
knowing that the soil of the churchyard contained arsenic, referred the poison
to this source, not to any introduced into the body of the deceased during life.
This was a very proper precaution, notwithstanding the suspicion of death from
poison in thecase of the deceased. The observations of Mr. Firth on the in-
soluble state of the arsenic in the earth around the decomposed remains of the
deceased, appear to furnish an answer to an ingenious speculation which has
been lately advanced, namely, that ammonia, generated by putrefaction, might
act as a solvent to thearsenical compound, and, under the percolation of water,
convey the poison into the dead body. (Gaz. Med. 12 Juin, 1847, 452.) It is
only in the latter stages ofdecomposition that the body is likely to beso exposed
to the soil, as to render it possible for the cemetery-arsenic to be transferred to
it; but then the production of ammonia ceased, for all the soft parts will have
become destroyed. It is not unlikely that arsenic may be slowly eliminated
from the dead tissues by the production of hydrosulphuret of ammonia, or even
by the formation ofarsenuretted hydrogen; but so little influence has thischange,
that the speedy conversion of the poison to sulphuret tends to fix it permanently
in yellow patches in the substance of the organs. I have thus discovered it in
large quantity nearly two years after interment, in a stomach abounding with
hydrosulphuret of ammonia. Orfila h,as, however, very recently put this hy-
pothesis to the test. He procured a large quantity of earth taken from the
cemetery of Epinal, which was known to be impregnated with arsenic. He
buried in this earth a full-grown foetus, the liver ofan adult, and various portions
of dead humanbodies. Three months afterwards these various parts were ex-
humed, and were.found to be in a complete state of putrefaction. They were
carefully examined for arsenic by the usual processes, but not a trace of the
poison could be detected. (Acad, of Med. 29th June, 1847; also Gaz. Med.
3d July, 1847, 535.) There is therefore no ground, either in fact or theory, for
the assumption that insoluble arsenical compound of the earth of a cemetery is
rendered soluble by the generation of ammonia from putrefaction, or that it is
ever thus washed into the dead body. These experiments render it still more
apparent that, in the case of the Queen v. Johnson (ante, p. 297,) the, acquittal
took place upon a chemical mistake.

There are many speculations as to thesource of the arsenic in the soil of ceme-
teries. Orfila at first referred it to the disintegration ofhuman bones; but as it
was clearly proved that no arsenic was naturally contained in them, there was
at once an end to this hypothesis. From the late researches of M. Walchner,
it would appear thatarsenic as well as copper is aconstituent of all soilsabound-
ing in oxide of iron, and in all the ochreous deposits of acidulous waters. It is
also naturally contained in some mineral waters under the form of arseniate
of lime. He has thus discovered it by the employment of muriatic acid in all
kinds of clay, marl, or earthy deposits coloured by oxide of iron, and he be-
lieves it to be universally diffused. (Comptes Rendus, Sept. 21, 1846,612.)
On this view it may exist in otherlocalities as well as in the soil ofchurchyards;
and would only be found in the latter when the earth was ofa highly ferruginous
character. Most kinds of pyrites contain arsenic in the state of mispickel.
Arsenical pyrites contain nearly forty-six per cent., the remainder consisting of
sulphur and iron-. Iron pyrites abound in the strata on the surface of the earth,
especially in chalk, clay, and marl; and it is not improbable that, by the slow
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decompositionof thissubstance, oxide of iron, sulphate of iron, and arseniate may
result. This may become diffused through the soil and render it arsenical.

It does not appear to me probable that arsenic is a frequent constituent of the
soil even in an insoluble form; and when it occurs, the proportion will probably
be so small, that an enormous quantity of earth will commonly be required, in
order to demonstrate its presence. In July 1847,1 examined a pound of the
earth taken from a London cemetery, which had been used for burials for
several centuries. The earth wa8 procured from the bottom of a grave eight
feet in depth, and from a spot where it was mixed up with disintegrated bones
and portions of old coffins. It was sifted to separate the pebbles and loose
bones, boiled for two hours in a quart of water, and the liquid filtered. This
was concentrated to three ounces. Marsh's and Reinsch's processes were ap-
plied to equal portions of the concentrated liquid, but not a particle of arsenic
existed in it. On adding a minute portion ofarsenic (about l-3000th part,) the
poison was immediately indicated by these two processes. The residuary earth,
insoluble in water, was then boiled with three ounces of pure muriatic acid and
twenty four ounces of water, for two hours, and the acid liquid was filtered and
concentrated to four ounces. A portion was supersaturated by bicarbonate of
potash, and the whole of the lime and iron separated. On trying the two pro-
cesses above mentioned, there was not the slightest indication of the presence
ofarsenic. The evaporated acid liquid was also tried, but no arsenic was found.
The acid had merely dissolved an enormous quantity of lime, some oxide of
iron, and traces of magnesia. In employing such a liquid in Marsh's apparatus,
it is necessary in the first instance to precipitate thelime by sulphuric acid.

An interesting case was tried in May 1846, before the Court of Assizes of
Herault in France, in which the question relative to the presence of arsenic in
the soil was material. Three persons were charged with the murder ofa man
by poison, in August 1844. The principal symptoms were cold sweats, irrita-
tion in the extremities, and emaciation. As this was a case of slow poisoning,
and the disorder had intermission, no suspicion arose until it was found that the
symptoms always becameaggravated when his wife (one of the prisoners) came
to visit him. He was now seized with vomiting, and his wife was observed to
collect carefully, and throw the vomited and othermatters out of the window of
theroom. One day the deceased happened to vomit on thefloor, and the wife was
observed to cover the spot with ashes, and afterwards, to wash it herself with pot-
ash. The husband lingered and died on the 6th December, the wife being his
only attendant; and she stated to her neighbours that he went off gently and
without convulsions. Some suspicion arose,—the body was exhumed, and an
inspection was ordered; but putrefaction had already commenced. The vis-
cera of the abdomen were, however, found to be well preserved. Arsenic was
discovered in the tissues and contents of all the viscera of the abdomen and
thorax.

The medical witnesses having been informed that the wife had thrown the
vomited matters out of a particular window, they proceeded to collect the earth
below for some space around. The floor of the chamber was scraped, untilsuf-
ficient materialwas collected for analysis. Arsenic was distinctly discovered in
the earth by the wall, immediately under the window; and in smaller quantity
for a circuit of more than two yards. Beyond this space the earth was not
found to contain any traces of arsenic. The scrapings of the floor, notwith-
standing the washings with potash, gave traces ofarsenic in the parts where the
vomited matters had fallen, but not in any other spot. < MM. Audouard and
Bernard, from these results, gave an opinion that the deceased had died from
arsenic. In order to obviate any objection that this poison might have pene-
trated into the body from the soil of thechurchyard where it was buried, a por-
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tion of this was collected and examined, and was found to be free from arsenic.
It was urged that the arsenic was a normal constituent of the body; but this
was distinctly denied on the grounds already stated (p. 284.) The wife was
convicted of the murder. (Gaz. MeU 20 Juin, 1846, 498.)

A singular question arose, on the trial of Laffarge, in reference to the pre-
sence of arsenic in iron. The quantity of absorbed arsenic extracted from the
body of the deceased did not exceed the one hundred and thirtieth part of a
grain! ('0077 gr.) The deceased Laffarge having been a smelter of iron.it
was ingeniously suggested in the defencethat this small portion of arsenic might
have been absorbed into his body in a state of vapour during his attendance at
his forges, and thus account for the minute portion ofpoison detected by Orfila.
It turned out, however, that deceased had not been near the forges for a month
before the fatal symptoms appeared; therefore, as the effects were not likely to
remain dormant, the poison could not be referred to this source. On the as-
sumption that, according to theresearches of M. Walchner, the oxides of iron
always contain arsenic, it has been supposed that the poison might find its way
into the body by the employment of the hydrated oxide of this metal as an anti-
dote in cases of arsenical poisoning. An attempt was also made to account for
the arsenic found in the body of Laffarge on this ground. I have examined
several specimens of the artificial oxides of iron by the processes of Marsh and
Reinsch, without detectihg any trace of arsenic* This exception to chemical
evidence appears to me to be inadmissible. In Lnffarge's case, a much better
objection would have been that the employment of large quantities ofnitric acid
and nitre in an iron vessel in stewing down the whole body of the deceased,
might have accounted for the minute fractional quantity of arsenic detected.

Upon more plausible grounds it may be contended that minute portions of
arsenic would find their wayinto the body through that universal article of food,
—bread. Seed-corn is often soaked in a solution of arsenious acid in order to
destroy the spores of the fungi producing smut: it might be argued that some of
the poison would exist in the crop, and when eaten as bread might slowly im-
pregnate the system. This question has not escaped the notice of chemists.
M. Audouard states that he has detected arsenic in the crop of corn when the
seeds had been previously soaked in a solution ofarsenious acid. The poison
was, however, in very minute quantity. On the other hand, M. Girardin, by a
Satisfactory series ofexperiments, has proved that there is no detectable quantity
of arsenic in corn under the circumstances. In some of his experiments he
used more than four pounds of corn, and he Could not discover in this large
quantity, the least trace of arsenic. (Annuaire de Chimie, 1846, 686.) This
question must therefore beconsidered as settled in the negative. Independently
of these facts, it must be remembered that arsenic is not an accumulative poison,
that in minute quantities'it is eliminated as fast as it is received (p. 259, ante.)

Arsenic in solids.—Arsenic may exist in solidarticles of food, such as bread,
pills, and powders:—in ointments, and certain kinds of candles ; —or matters
vomited by a person poisoned, may sometimesbe imbibed byarticles of clothing
or furniture. In all these cases we should simply boil the solid in water, with
the addition of muriatic acid and copper; or if we wish to separate the whole
->f the poison, we may proceed, as in the case of organic liquids, by using a
current of sulphuretted hydrogen gas. A cat was poisoned by half a drachm
of arsenic—the animal died in about nine hours. No trace of poison was
found in the body; but a small part of the floor of the room, where the cat had
Vomited, was scraped off, boiled in water, and yielded On analysis, clear evi-
dence of the presence of arsenic;
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QUANTITATIVE ANALYSIS.

The whole of the arsenic from a measured portion of the liquid must be
precipitated by sulphuretted hydrogen, as sesquisulphuret. This should be
purified by dissolving it in ammonia, and reprecipitating it by muriatic acid:
it may be then washed, dried and weighed. Every hundred grains of ses-
quisulphuret obtained, indicate about eighty grains of white arsenic (100 :
80*4.) The quantity may be thus determined by multiplying the precipitate
by 4, and dividing the product by 5. Should the sesquisulphuret be very
impure, it may be converted to arsenic acid, and the proportion calculated by
precipitating this as arseniate of silver. It has been recommended, in order
to determine the quantity of arsenic contained in the tissues, to connect Marsh's
apparatus with a horizontal glass tube, secured by a stop-cock, and dipping at
aright angle into a solution of nitrate of silver. Heat being applied to the
horizontal tube, the metallic arsenic is deposited in a succession of rings, and
what escapes deposition, is decomposed and collected by the nitrate of silver.
The quantity of arsenic is then estimated, and compared with the weight of
organic matter employed. This plan is much too complex for general employ-
ment. It has been also stated that Reinsch's process would serve to indicate
the quantity of arsenic ; but this statement must have arisen from imperfect
theoretical notions. Jfthe copper be weighed before and after the deposit of
arsenic upon it, the increase of weight in the latter case does not indicate the
quantity of arsenic ; because a portion of the copper is invariably lost as
chloride,—a fact proved by adding ammonia to the liquid. If the copper be
weighed with the arsenical deposit, and afterwards heated to expel the arsenic,
■—the loss of weight does not indicate thequantity of arsenic ; because in being
heated, the copper becomes partially oxidized—a fact apparent on inspection.
The only satisfactory plan, therefore, to determine the quantity of poison, is
to obtain the arsenic in the state of dry sesquisulphuret.

[An abstract of cases of poisoning by Arsenic will be found in Beck, and a
copious bibliography is appended to the article Arsenic in Amer. Cyclop.
Prac. Med.—In the case of Mina a fact given in evidence by several of the
medical witnesses, is of interest. They stated that when the stomach of Mr.
Chapman was opened, it give out a smellof red herrings. Dr. J. K. Mitchell
also says that a stomach of a man in which he placed some arsenite ofpotash,
acquired the same odour. In a sinnlar experiment with arsenious acid I oh*
tained an analogous result.—G.]

ARSENITE OF POTASH,

The compounds formed by arsenious acid with the alkaline bases are all
poisonous. Those of potash, soda, and ammonia, are soluble in water, and
therefore, act with more energy, The Arsenite of Potash is the only pre-
paration which here requires notice. Itis used in medicine, and is well-known
under the name of Fowler's Mineral Solution, or Tasteless Ague Drop.
It is made by boiling arsenious acid with carbonate of potash, the latter being
in slight excess, and it is coloured with compound tincture of lavender. In
the preparation of the London Pharmacopoeia, there are sixteen grains of
arsenious acid in thirty-five fluid-drachms of the solution, which is nearly equal
to one grain in 2.06 fluid-drachms. Its real strength may be affected by any
impurities in the arsenious acid employed. The preparation used in Scot,
land is of thejsame strength; but that of the Dublin College is oner-ninth weaker,

The action of this liquid as a poison, in large doses, is in all respects ana*
logous to that of arsenious acid. The medical dose is from four to thirty
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minims twice a day. It is common to commence with four to five minims, and
gradually increase the dose. Dr. Pereira has known fifteen minims to have
been taken three times a day for a week without ill effects; and Dr. Mitchell,
of Ohio, has given from fifteen to twenty drops three times a day in intermit-
tents. (Materia Medica, i. 649.) In some persons there is a strong idiosyn-
crasy withrespect to arsenic (see ante, p. 268;) and even smaller doses than
those commonly prescribed, can hardly be borne without causing alarming
symptoms. A dose of from two to three drachms would probably suffice to
destroy the life of an adult. A case was reported, in the Pharmaceutical
Journal for 1845, in which one drachm (equal to half a grain of arsenic) was
taken with comparative impunity. I have not met withany recorded instance
of death from poisoning by this compound. Orfila refers to a singular case
of poisoning by a compound arsenite of potash and lime in a solid form (i. e.
as a soap,) in which the most marked nervous symptoms (trismus) appeared
in three-quarters of an hour: the individual recovered. (Toxicologie, i. 449.)

The treatment of a case of poisoning by a soluble alkaline arsenite would
be the same as that for arsenious acid ; but the hydrated sesquioxide of iron
might be given with a greater prospect of benefit.

Analysis :—This solution has the odour of tincture of lavender, is of a
reddish colour, and has an alkaline reaction. It gives at once a green pre-
cipitate (arsenite of copper) with the sulphate of copper, and a yellow precipi-
tate with nitrate of silver. Acidulated with muriatic acid, and treated with a
current of sulphuretted hydrogen gas, it yields a yellow sulphuret; and when
boiled with muriatic acid and copper, a deposit is obtained which readily fur-
nishes octohedral crystals of arsenious acid. (See Reinsch's Process, ante,
p. 286.)

For an account of poisoning by Arsenite of Copper, see post, Salts of
Copper.

METALLIC ARSENIC. FLY-POWDER
It is generally considered that metallic arsenic is not poisonous; but, as it

is very easily oxidized, it speedily acquires poisonous properties. According
to Berzelius, the metal is slowly converted, by exposure to air, to a pulverulent
suboxide of a black or brownish-black colour. This is commonly called Fly-
Powder, a name also applied to the arsenical cobalt ores reduced to powder.
Thus, what is called the Tunaberg ore, a mixture of cobalt, arsenic, iron, and
sulphur, is largely used on the continent under the name of Fly-Powder: and,
as it comes within the reach of children, it frequently gives rise to accidents.
A few years ago, Dr. Schobbens was called to a man who had swallowed
some by. mistake for a purgative. He was soon attacked with the usual
symptoms of poisoning by arsenic. He swallowed a large quantity of milk,
which occasioned immediate vomiting. As fifteen hours had elapsed before a
medical man saw him, no treatment was of any avail, and he died from the
effects of the poison. In another case, a child, aged four years, swallowed a
portion of fly-powder. The hydrated sesquioxide of iron was given every
half hour, and the child recovered the next day. (Monthly Jour. Med. Science,
Sept. 1846, p. 228.) The exact quantity taken in these cases is not known;
but there is no doubt that the poison is but little inferior to arsenious acid in
activity. The symptoms and post-mortemappearances from a fatal dosewould
be identical. This substance is not much known in England. A woman was
convicted in France for poisoning herhusband with it in 1844. (Briand, Man.
Comp. de Med. Leg. 452.) It owes its poisonous properties to arsenious
acid, of which, with the metal, it appears to be a mechanical mixture.

Analysis.—When boiled in water, arsenious acid is dissolved, and the ap-
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propriate tests may be applied. When a small portion is gently heated, in a
reduction-tube, a ring of arsenious acid is obtained as well as a ring of metallic
arsenic. With soda-flux, a well-defined metallic crust is procured, possessing
the characters already described, (ante, p, 274.) This compound is used for
destroying flies as well as vermin,

Fly-water is a name applied to solutions of various arsenical compounds
in water. One mixture of this kind is formed by dissolving one part of
arseniate of soda and two parj,s of sugar in twenty parts of water. Paper
soaked in this solution, and dried, is used, for poisoning flies; and), perhaps,
this is the safest form in which arsenic can be qsed for such a purpose. The
bodies of these insects thus poisoned become saturated with arsenic. Dr,
Galtier states that about one drachm of the flies yielded a number of deposits
by the employment of Marsh's process. (Toxicologie, i. 374.)

A case of poisoning by fly-water, in which two grains and a half qf arseni-s
ous acid destroyed the life of an adult in thirty-six hours, has been lately
reported in the Medical Gazette, (vol, xxjcix. 116.)

ARSENIC ACID.
This is an artificial product almost entirely confined to the chemical labora?

tory. Orfila states that it is a more powerful poison than arsenious acid, but
he does not adduce any cases in support of this opinion, Dr, Christison does
not mention it; and I have not been able to find any case of poisoning by it
in the human subject. Dr. Glover ascertained that four grains of this acid,
dissolved in two drachms of water and introduced into the stomach of a stout
rabbit, killed the animal infour hours, with the symptoms ofirritant poisoning,
and an affection of the nervous system. (Ed, Med, and Surg. J. lviij. ISfl,)

Treatment.—The hydrated oxide or acetate of iron would be more likely
to act as an.antidote in poisoning by arsenic acid—owing to the greater sob>
bility of this compound, and its tendency to combine with the oxide.

Analysis.—Arsenic acid is a white uncrystalline deliquescent solid. 1. It
is not volatilized on platina foil, by the flame ofa lamp, 2. It is very soluble
in water, forming a highly acid solution. 3. It is precipitated of a dull red
colour by nitrate or the ammonio-nitrate of silver. In all of these characters
it differs from arsenious acid, 4. It yields readily an arsenical sublimate with
charcoal. 5. It yields abundant deposits with copper and muriatic acid, or in
Marsh's apparatus. It is precipitated, although slowly and of a pale yellow
colour, by sulphuretted hydrogen gas. In these properties it resembles ar?
senious acid,

ARSENIATE OF POTASH,

The arseniates of potash and soda must be regarded as aotive poisons,
although there are but fewinstances on record inwhich life has been
by them. Dr. Christison states that, in the course of his reading, he has met
with only two reported cases of poisoning by arseniate of potash, (Op. cit.
284.) M. Bouley administered this salt to seven horses, from the effects of
which they all died. On inspection, it was observed that there was well?
marked inflammation of the stomach, intestines, and bladder, and there were
ecchymoses in the left ventricle of the heart, The contents ofthe viscera in
one horse, yielded no traces of the arseniate—a fact probably to be ascribed
to the violent diarrhoea from which the animal had suffered. (Orfila, Toxir
cologie, i. 452.) An attempt at murderby the arseniate of potash was the
subjectof a trial in France in 1844. This poisonous salt had been maliciously
put into a bottle of wine. The prosecutor swallowed a mouthful, and, from
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finding the liquid very bitter, she spat out the greater portion. His wife also
tasted it, but drank only a very small quantity. In the course of the night,
the prosecutor was seized with severe colic, vomiting, general prostration of
strength and somnolency. The wife suffered from similar symptoms. The
medical man who had been calledto them, finding that but a small quantity of
wine had been taken from the bottle, referred the symptoms to indigestion.
The next morning the prosecutor gave a portion of the suspected wine to a
dog: the animal suffered from violent vomiting and convulsions, and died in
four hours. The wine was then analysed by M. Chevallier, and found to
contain about one drachmof arseniate of potash to a pint. A person, in whose
possession a large quantity of arseniate of potash was found, was triedfor this
nefariousk attempt to poison, but he was acquitted; his counsel, M. Chaix d'Est-
Ange, contending that it was impossible that the prosecutor and his wife could
ever have tasted the wine, for, had they swallowed any portion of it, they
would have been infallibly poisoned ! This verystrong assertion is reported
to have been made on the authority of MM. Devergie, Barse, and Payen.
(Journal de Chimie Medicale, 1845,524.) Admitting the analysis of M. Che-
vallier to be correct, one ounce of the wine would not have contained more
than four grains of the salt, corresponding to about two grains of arsenic acid.
Admitting that even so much as an ounce was swallowed by the two persons,
there are no medical facts to justify the assertion that two grains of arsenic
must always of necessity destroy the lives of two adults. Here it will be
perceived that, because the parties did not die from this dose of the poison, it
was argued in the prisoner's favour, not that he was innocentof poisoning the
wine, but that the prosecutor and his wife could not have swallowed it! To
this erroneous medical assumption, contradicted as it is by numerous cases
where individuals have recovered after having swallowed considerably larger
doses of arsenic (ante, p. 269,) the prisoner appears to have owed his acquit-
tal!

Treatment.—A solution of an arseniate is copiously precipitated by the
hydrated oxide, or a solution of acetate of iron: hence these substances might
be administered with a fair prospect of benefit.

Analysis.—Arseniate of potash is a white deliquescent substance, fixed
when heated, and very soluble in water. The same tests may be applied to
it as to Arsenic Acid. In order to separate the whole of the arsenic, the
liquid may be acidulated with muriatic acid, and a current of sulphuretted
hydrogen gas passed into it.

The Binarsemate of Potash is known under the name of Macquer's neu-
tralarsenical salt; and the liquid known as Pearson's solution, which is still
used medicinally in France, is a mixture of one grain of arseniate of soda to
one ounce of distilled water. The alkaline arseniates, mixed with sugar and
spread on paper, are used as fly-poisons, and may thus occasion accidents.

SULPHURETS OF ARSENIC.
There are several kinds met with in commerce— Orpiment or Yellow Ar-

senic, and Realgar or Red Arsenic. They are very poisonous in conse-
quence of their containing a large proportion of free arsenious acid; this some-
times amounts to as much as from 30 to 70 per cent, of their weight. They
are not often used as poisons. Orpiment has, however, given occasion to
several criminal trials in England.

Orpiment and realgar are employed in the arts, and are procurable by
artisans with the most destructive facility. On one occasion, a quantity ofred
powder, brought to me by a mechanic as iron-rust, which he was carrying
loosely in his waistcoat pocket, turned out to be realgar! From the brilliant
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colours of these compounds, they were used in painting, dying, paper-staining,
and even in the colouring of toys and sweetmeats for young children! It is
remarkable that, under these circumstances, accidents are not more frequent.

Arsenic is used in some of the yellow dyes (orpiment;) and at a trial a few
years since, in which only a minute portion of this poison had been detected
in the liver, it was objected that the arsenic might have been imbibed from a
dyed handkerchief inwhich the medical witness had wrapped theviscus! The
colour of the handkerchief did not, however, happen to suit this ingenious
hypothesis. Paper is sometimes dyed green with arsenite of copper, and yel-
low with orpiment. In these cases arsenic may be detected as in the process
for solid organic substances, (ante, p. 302.) On the continent, these tinted
papers have been largely used as wrappers for snuff* and tobacco; and it has
been seriously debated, whether poison might not be thus imparted to these
extensively-used substances. This is very improbable, as the arsenic in the
paper is in an insoluble form. It may be proper to mention, that the yellow
dye ofsulphuret of arsenic is immediately discharged (rendered white) by am-
monia or caustic alkali. Some dyes containing lead are similarly affected;
but the yellow dye of arsenic undergoes no change* when touched with a solu-
tion ofhydrosulphuret of ammonia, while that of lead is instantly turned of a
deep brown-black colour. (See Ann. d'Hyg. 1843,p. 358.)

The sulphurets of arsenic are commonly said to be insoluble in water; but,
according to Guibourt, 150 parts ofboiling water will dissolve one part of the
yellow sulphuret, and one part and a half of the red sulphuret.

It is in the state of yellow sulphuret that arsenic is so commonly found in
the stomach after death when the body has been buried for a long period.
This arises from the action of sulphuretted hydrogen, generated by decomposi-
tion, on the white arsenic taken during life. In some instances, the coats of
the stomach and intestines may present deep yellow patches from this change
taking place in the tissues. This conversion of white to yellow arsenic, is, in
general, only partial. In a recent instance I found it complete: but the body
had been buried for nearly two years, and the liquid in the stomach contained
a large quantity of hydrosulphuret of ammonia. Some remarks have been
elsewhere made on this change (ante, p. 296,) which gave rise to an important
question, in the case of Reg. v. Johnson, (Liverpool Lent Assizes, 1847.) It
was stated inevidence, that yellow spots were found on the coats of the stomach
in cases of poisoning by arsenic: and the learned judge charged the juryagainst
the assumption of poisoning, on the ground, that within two or three days after
death no yellow spots had been found in the stomach of the deceased. The
earliest period at which I have known this conversion to occur, was twenty-
eight days after death. I have kept white arsenic, spread as a paste upon a
putrefying stomach, under a bell-glass, for ten days, in summer, without ob-
serving this change of colour. Any cause which leads to the production of
sulphuretted hydrogen in the stomach, may, however, give rise to the change
at a much earlier period after death; but it is by no means usual to find it, as
a result ofputrefaction, within less than a week. In a recent case, in which a
small dose of arsenic caused death, the mucous coat, only twenty-one hours
afterwards, had a yellow colour, which was ascribed to the conversion of the
arsenic to sulphuret. (Med. Gaz. xxxix. 116.) The fact that this colour is
not apparent on inspection, cannot, however, be regarded, under any circum-
stances, as negativing the presumption of death from arsenic. M. Decourde-
manche states, that when the sulphurets remain long in contact with organic
matters, they become changed into arsenious acid and sulphuretted hydrogen.
(Galtier, i. 378.) I am not aware of any facts in support of this view: it is
certainly not borne out by what is discovered in the dead body.

Symptoms and appearances.—The sulphurets of arsenic produce symptoms
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and appearances after death similar to those caused by arsenious acid; but the
dose required to destroy life must vary according to the proportion of arse-
nious acid with which the sulphuret happens to be mixed. This is not a
common form of poisoning; the intense colour of the poison would lead to'
suspicion. It was with orpiment that Mrs. Smith was poisoned at Bristol in
1835. (Med. Quart. Rev. July 1835, p. 390.) Its colour might cause it to

be mistaken for mustard.
Orpiment has been known to cause death by external application as a depi-

latory, (see Annales d'Hygiene, 1834, 459;) a result which might be expected
from the quantity of arsenious acid with which it is mixed. There is a form
of depilatory used, which consists of one part of orpiment, twelve parts of
quicklime, and ten parts ofstarch, made into a soft paste with water, (Pereira,
i. 218,) the use ofwhich must always be attended with danger.

Treatment. —Hydrated sesquioxide of iron has been employed as an anti-
dote in poisoning by the arsenical sulphurets; but it is not easy to perceive
how, at a temperature of 98°, any chemical action of an antidotal kind can be
exerted between these bodies. The promotion of vomiting with the exhibition
of mucilaginous liquids can alone be trusted to.

Analysis.—The pdwdered sulphurets yields a solution of arsenious acid on
boiling them in water acidulated with muriatic acid. They readily give the
well-known sublimates of metallic arsenic, both with soda-flux, silver, and in
the hydrogen apparatus. They also yield a deposit of arsenic when boiled
with copper and muriatic acid. Orpiment is insoluble in muriatic acid, but it
is readily dissolved by caustic potash. Organic mixtures. The sulphuret
being insoluble in water, it is in general easily separated mechanically by
allowing the matters mixed with it, to become dry upon bibulous paper.
If the sulphuret cannot be separated mechanically, the organic matter suspected
to contain it, shouldbe dried and boiled with nitro-muriatic acid to dryness.
Any sulphuret will be found, as arsenic acid, soluble in water. Another im-
pure sulphuret, sold as King's yellow, is composed, according to Dr. Christi-
son, of sulphuret of arsenic, lime and sulphur. It is highly poisonous, and is
extensively sold as a pigment. A case of alleged poisoning by this substance
has been already related, (ante, p. 146.) The patient died of bronchitis.
The sulphuret of arsenic is easily separated from it by digestion in caustic
alkali.

IODIDE AND BROMIDE OF ARSENIC.
Of these preparations it is unnecessary to say more than that they are very

active poisons, but nothing is known concerning their operation as suchonman.

ARSENURETTED HYDROGEN.

This is a gaseous poison of arsenic, producing, when respired in small
quantity, very serious effects upon the system. It has already occasioned
death in at least three instances. The gas is an artificial product, and is
formed in a chemical laboratory in various ways,—one method has already
been described in'speaking of Marsh's process; and its highly poisonous pro-
perties render it necessary that caution should be used. in the employment of
this mode of testing. The gas is most effectually decomposed, and prevented
from diffusing itself, by passing it into a solution of nitrate of silver. (See
ante, p. 264.) This form of gaseous arsenical poisoning has been hitherto
purely accidental. Gehlen, a German chemist, was killed by accidentally
breathing a small quantity. Suspecting that the gas was escaping from some
part of the apparatus he was using, he applied his nose for the purpose of
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detecting it; and although he respired but a very small quantity, probably a few
hundredths ofa grain only (Brande) he was seized in about an hour afterwards
with vomiting, shivering, and great prostration of strength. He died on the
ninth day. The most complete history of this kind of poisoning has been
published by Dr. O'Reilly, of Dublin. He has been kind enough to forward
me the particulars of one case.

A gentleman, for the sake of experiment, wished to respire about one hun-
dred and fifty cubic inches of hydrogen gas. It unfortunately happened that
the sulphuric acid, which he used for making the hydrogen, was largely con-
taminated with arsenic; and immediately after respiring the gas, he was seized
with giddiness and fainting, constant vomiting of a greenish-coloured matter,
and dull pain in the epigastrium. There was also complete suppression of
urine. He died in about six days. On dissection, the liver and kidneys were
found of a deep indigo colour,—the mucous membrane of the stomach was
easily separated; and there were two distinct patches of inflammation in the
greater curvature. There was a quantity of reddish-coloured fluid effused in
the chest, and it is an interesting fact, that Dr. O'Reilly, on examining about
ten ounces of this fluid, was enabled by the use of Marsh's process, to detect
arsenic in it. From experiments made on the sulphuric acid, it is supposed
that the deceased must have inhaled a quantity of arsenic equivalent to about
twelve grains ofarsenious acid.

A third case of poisoning by this gas occurred in England, in December 1836.
A young gentleman was killed by respiring the gas, evolved from a mixture of
arsenic, zinc and sulphuric acid. Death did not take place until twenty-four
days after the accident. It appears that in this instance but averysmall portion
could have entered into the lungs.

The detection of arsenic in the serous liquid of the chest, proves that this
poison is eliminated not merely by the natural secretions, but also in morbid ef-
fusions. Dr. Chatin has recently proposed this as an additional means of diag-
nosis in poisoning by arsenic. A blister was applied to the chest of a female
labouring under the effects of this poison. About ten drachms of the serum
were collected, and this quantity contained sufficient arsenic to give sixteen well-
marked metallic deposits by the use of Marsh's apparatus. (Journ. de Chimie,
1847, 329.)

Analysis.—The chemical properties of this gas have been already described.
(See Marsh's Process, ante, p. 281.) It iscolourless, possessed ofa disagreeable
odourresembling that of garlick, inflammable, burning with a bluish-white flame,
and an abundance of white solid vapour. In burning, it is converted to water
and arsenious acid. On cold surfaces it deposits metallic arsenic, hydruret of
arsenic, arsenious acid, and water. (For the characters of the deposits, see
page 283.) It is decomposed by chlorine, forming muriatic acid and chloride of
arsenic: also by those metallic solutions the metals of which have a weakaffinity
for oxygen. Paper soaked in a solution of nitrate of silver and held over
the gas, is immediately blackened. Ifit be passed into the solution, the silver is
reduced and arsenious acid is dissolved. The gas is not soluble in water, and
the air of water decomposes it. At a red heat the metal is entirely deposited,
and hydrogen escapes. This is applied as an adjunct test in Marsh's Process.
It is known from most other gases in being totally absorbed by a solution of
sulphate of copper (Gregory.) On the assumption that this gas is formed of
three equivalents of hydrogen and two equivalents of arsenic, and that its spe-
cific gravity is 2*695, it contains by weight 96-2 percent, ofarsenic; and as 100
cubic inches would weigh 82*17 grains, everycubic inch will contain more than
8-10ths ofa grain of arsenic in a finely-divided state! It is therefore one of the
most formidable poisons with which we are acquainted. No treatment can
save life when it has been once respired.
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CHAPTER XXV.

ACTION OP MERCURY IN VAPOUR—OF LIQUID MERCURY—CORROSIVE SUBLIMATE—-TASTB
AND SOLUBILITY —SYMPTOMS—ITS EFFECTS COMPARED WITH THOSE OF ARSENIC.
SLOW OR CHRONIC POISONING—SALIVATION FROM SMALL DOSES OP MERCURIAL MEDI-
CINES FROM OTHER CAUSES, AGGRAVATED BY DISEASE—CASES—CANCRUM ORIS—
DIAGNOSIS—EFFECTS OF EXTERNAL APPLICATION POST-MORTEM APPEARANCES ANO-
MALOUS CASES—-QUANTITY REQUIRED TO DESTROY LIFE —PERIOD AT WHICH DEATH
TAKES PLACE FATAL DOSE—TREATMENT.

General Remarks.—Metallic mercury, in the state of vapour, is well known
to be pernicious to health, producing paralysis, tremors of the limbs with
emaciation, and other disorders of the system; but this is a form of poisoning
which does not require medico-legal investigation. As it has been elsewhere
stated (ante, p. 20,) liquid mercury appears to be entirely destitute ofpoisonous
properties. Numerous cases are recorded in which this substance has been
swallowed with impunity. One was the subject of a report to the Westminster
Medical Society in November 1842. The individual in this case laboured under
obstinate constipation which ended fatally. Five days before death,half a pound
of liquid mercury had been swallowed as a remedial agent; no ill effectsfollowed.
On an inspection of the body, the mercury had wholly disappeared. Much
larger quantities of the metal have been given without injurious consequences.
In a case of obstinate constipation, after trying without effect all the common
cathartics, Dr. Borgstedt prescribed for a female, aet. 42, two pounds ofmercury,
to be swallowed at intervals. The metal remained nine days in the body, and
was perceptible to the feel through the abdominal parietes. The last portions
of metal were passed by stool on the fourteenth day. Only five-sixths of the
quantity administered were recovered. Slight salivation appeared about this
time, but this after-effect was speedily subdued. (Casper's Wochenschrift, April
12, 1845, 249.) In the same journal, Dr. Kerstein relates a somewhat similar
case, in which, under an attack of ileus, he gave to a man, aet. 28, two pounds
ofquicksilver, in four doses, six ounces at each dose. Croton oil was then pre-
scribed, and after eight days the bowels were moved, the greater part of the
metal being passed unchanged, if we except some portion which had been con-
verted into black oxide. (30 Mai, 1846, 355.) Many similar cases might be
quoted, all tending to show that metallic mercury is inert.

The most important mercurial poison is Corrosive Sublimate; but there are
some other preparations of the metal, as calomel, the nitric oxide, and the acid
nitrates of mercury, which have occasioned death.

CORROSIVE SUBLIMATE.

This substance is usually known under the chemical name of Bichloride of
Mercury; but, according to some distinguished authorities, it is a chloride. To
prevent any confusion from scientific chemical nomenclature, theold and popular
name ofcorrosive sublimate is here used. This compound is not often taken as
a poison. In the coroner's report for 1837-8, there were about fifteen cases of
mercurial poisoning, in twelve of which corrosive sublimate was the poison
taken. It is commonly seen under the form of very heavy crystalline masses,
or of a white powder. It is freely retailed to the public at the rate of twopence
for from one to two drachms; if exceeding this quantity the price is sixpence
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per ounce. This may guide the witness when he has to judge of the quantity
taken, by the price paid.

Taste and Solubility.—The taste of corrosive sublimate is powerfully austere1
and metallic, so that no poisonous quantityof it can be easily swallowed without
the individual becoming immediately aware of it. It is very soluble in water,
hot or cold,and speedily sinks in it, in which properties it differs strikingly from
arsenic. I have found by experiment that one hundred grains of a Cold satu-
rated solution hold dissolved at a maximum! ten grains of corrosive sublimate;
and it is stated by most chemists that two parts of boiling water (212°) will
dissolve one part of the poison. It is also readily dissolved by alcohol and
ether; the last body takes up one-third of its weight, and has the property of
abstracting it from its aqueous solution,—a principle which is sometimes ad-
vantageously resorted to for separating the poison when dissolved in" organic
liquids. It is soluble without change in nitric and muriatic acids, and it is a fact
of some medico-legal importance, that Common salt renders it much more soluble
in water.

[There is a discrepancy of opinion as to its solubility; Thenard says, it is
soluble in 20 parts of temperate water, whilst Orfila says that it dissolved in til
Devergie states that three parts boiling water will take up one of the salt. Dr.
Davy found it soluble in water at 57°, in the proportion of 1 in 5.4. When it
is finely powdered and thrown in water, a part falls to the bottom, and part
floats. When in an impalpable state, almost the whole will float, and it re*
quires much shaking and stirring to precipitate it.—G.]

SYMPTOMS.

The symptoms produced by corrosive sublimate, generally come on immedi--
ately or within a few minutes after the poison has been swallowed; In the first
place, there is perceived a strong metallic taste in the mouth, often described as
a coppery taste, and there is during the act of swallowing, a sense ofconstriction
almost amounting to suffocation,and burning heat in the throat, extending down-
wards to the stomach. In a few minutes violent pain is felt in the abdomen,
especially in the region of the stomach, which is increased by pressure. Pain
in the abdomen is, however, sometimes wholly absent. There is nausea, with
frequent vomiting of long stringy masses of white mucus, mixed with blood;
and this is accompanied by profuse diarrhoea. The countenance is sometimes
swollen and flushed, in other cases it has been pale and anxious. The pulse is
small, frequent, and irregular, becoming scarcely perceptible as the symptoms
become aggravated. The tongue is white and shrivelled,—the skin is cold and
clammy, the respiration difficult; and death is commonly preceded by syncope,
convulsions, or general insensibility. The internal parts of the mouth, with the
lips are swollen, and often present the appearance as if the cavity had been
washed with a solution of nitrate of silver. Suppression of Urine has been fre*
quently noticed among the symptoms. It existed in a well-marked case of poi-
soning by this substance at Guy's Hospital. The patient lived four days,but
did not pass any urine during the whole of this time (p. 321, post.) This
symptom was observed in an interesting case reported by Dr. Wegeler (Cas*
per's Wochenschrift, Jan. 10, 1846,p. 30,) in which a youth, a?tat. 17, swal-
lowed three drachms of the poison, and died on the sixth day. During the last
three days, no urine was secreted. The case was otherwise remarkable from
the fact that no pain was experienced on pressure of the abdomen, and that the
pulse underwentno change untilshortly before death. In another case reported
by Dr. Herapath, in which a scruple ofcorrosive sublimate in solution was swal-
lowed, suppression of urine and ptyalism came on on the third day* and the pa-
tient died on the ninth day, (Lancet, Dec. 13 and 27, 1845, pp. 650, 698.) In
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a case observed by Mr. Morris, thequantity of urine secreted was small, and it
produced a scalding pain when voided. (Prov. Med. Jour. Nov. 18, 1843,126.)
In this instance there was no purging. Thesymptoms are much modified when
the poison is given in small doses at certain intervals for some days or weeks.
There are, after each dose, colicky pains, with nausea and vomiting. There is
general uneasiness and depression; the salivary glands become inflamed and
painful; the tongue and gums are red and swollen, sometimes ulcerated, and
there is fcetor of the breath. A deep blue line, like that observed in poisoning
by lead, is sometimesfound around the edges of the gums. The patient expe-
riences difficulty of swallowing and breathing. The constitutional effects are
indicated by cardialgia, diarrhoea, dyspnoea, haemoptysis, cough, general tremor
of the limbs, and paralysis, with slow fever and marasmus, under which the
patient sinks.

Its effects compared with those of arsenic—-This poison differs fromarsenic:
1, in having a well-marked taste; 2, in producing violent symptoms within a
few minutes; and 3, in the fact of the evacuations being more frequently mixed
with blood. The symptoms produced by corrosive sublimate, in the first in-
stance, resemble those of cholera; if the individual should survive several days,
they are more like those ofdysentery,—tenesmus and mucous discharges mixed
with blood being very frequently observed.

Salivation.— One of the most marked effects of slow or chronic poisoning by
mercurial preparations is salivation or ptyalism: indicated by swelling of the sa-
livary glands and an increased flow of saliva. This is by no means a necessary
symptom in cases of acute poisoning by corrosive sublimate, although it not un-
frequently shows itself about the second or third day. In some instances, the
patient dies too rapidly for this effect to follow. In a case related by Dr. Vena-
bles, in which two drachms of the poison had been taken, and the woman sur-
vived eight days, this symptom did not exist. (See also a case, p. 323, post.)
In another, reported by Mr. Wood, (Ed. Med. Surg. Jour. Ii. 141,) in which
half a tea-spoonful of the poison was taken, salivation was profuse in the course
of a few hours. In a case which occurred at Guy's Hospital, in February 1843,
where two drachms had been taken, salivation commenced in four hours (p.
322, post i) but this is by no means the earliest period. Dr. Percy relates an
interesting case of poisoning by corrosive sublimate, in which the saliva was
flowing profusely an hour and a half after the woman had taken a dose ofthirty
grains. (See Med. Gaz. 1843, i. 942.) In these early cases, it is alleged that
foetor of the breath is absent, but most practitioners will look chiefly to the pro-
duction of salivation as a symptom. The local action of the poison is, in some
instances, sufficient to account for the abundant flow of saliva independently of
the influence of the absorbed mercury on the salivary organs. In Mr. Morris's
case, in which halfa drachm of the poison in powder was placed by the female
on her tongue, the saliva flowed abundantly from the mouth, and the lips were
much swollen. (Prov. Med. Jour. Nov. 18, 1843, p. 127.) This was un-
doubtedly due to the local irritant action of the poison.

In the chronic form of poisoning, when the dose has been small and fre-
quently repeated, we may generally expect to meet with salivation accom-
panied by fcetor of the breath and sponginess and ulceration of the gums.
Should the person survive some time, this symptom is more commonly met
with than not; but in looking for it as an indication of mercurial poisoning, a
medical jurist must remember, that some persons are wholly unsusceptible of
thiscondition. On the other hand, there are cases in which the salivary glands
are most easily excited, so that the usual innocent doses ofmercurial medicines
have been known to produce salivation to such a degree, as to cause death.
Facts ofthis kind are of some importance, since charges of malapraxis may be
easily raised inrespect to them. Dr. Christison mentions a case inwhich two
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grains ofcalomel destroyed life by the severe salivation induced, as well as by
ulceration of the throat. Another was mentioned to me by a pupil, in 1839,
in which five grains of calomel killed an adult by producing fatal salivation.
From some cases related by Mr. Samuel of Newark, it appears that two grains
of calomel divided into three powders, were given in the proportion of one
powder daily, (two-thirds of a grain,) to a little boy aged eight. This small
dose produced the most violent salivation, sloughing and exfoliation, from
which he was some weeks in recovering.' In another instance, a little girl
aged five, took daily for three days, three grains of mercury and chalk
powder. Her mouth was severely affected, sloughing ensued, and she diedin
eight days (see page 318.) In a third case, three grains of blue pill given
twice a day for three days, making eighteen grains, were ordered for a girl
aged nineteen, who complained of a slight pain in her abdomen. Severe sali-
vation supervened, the teeth separated, and she died in twelve days. With
respect to the effects of corrosive sublimate, Dr. Christison states that three
grains of this substance in three doses, caused violent salivation. (Op. cit.
408.) When this state results from the use of mild mercurial medicines in
small doses, the severe effects may be referred to idiosyncrasy (ante, p. 37.)
A person may die under these circumstances:—either from simple exhaustion
or from extensive sloughing of the fauces with exfoliation of the bones. When
an individual has recovered from the first effects of acute poisoning by corro-
sive sublimate, he may die at almost any period from these secondary conse-
quences.

It is generally admitted by toxicologists, that salivation may be intermittent,
i. e. that if may cease and reappear without more mercurial poison, or any
mercurial preparation, being given in the interim, although such cases are rare.
As a matter of medical jurisprudence, this important question was brought to
an issue at the trial of Butterjield, at Croydon, in 1775. The deceased was
supposed to have been killed by the administration of small doses of corrosive
sublimate; and the fact of his having become salivated at or about the timeof
the alleged administration, was regarded as a proof of poisoning. In the
defence, it was urged that the deceased had been salivated two months, pre-
viously, under a common mercurial course,—and although the salivation had
ceased for that period, it was probable that this was nothing more than a re-
currence of the former:—it did not prove that there had been any fresh admi-
nistration ofmercury in the interim. There was a differenceof opinion on this
point among the witnesses, as there probably would be in the present day, if
each relied upon his own individual experience. However, one of the
witnesses had known salivation to recur without a fresh exhibition of mercury
afterthe long interval of three months, and the prisoner was acquitted. Cases
are reported of salivation recurring after intervals even longer than this. One
is quoted by Mr. Swan, in which salivation recurred after an interval of six
months. (On the Action of Mercury, p. 4. 1847.)

[Although evidence is in favour of these intermittent salivations, still some
doubts exist on the subject. Dr. Christison observes "granting the ptyalism
to be in every instance mercurial, it would require much better evidence than
any practitionercould procure, to determine the fact, that mercury hadnot been
given during the supposed interval."—G.]

This symptom is not necessarily connected with the exhibition of mercury,
and therefore, when taken alone, it can never furnish evidence of mercurial
poisoning. It may come onspontaneously from disease in the salivaryorgans;
or it may arise from a simple mechanical cause. Dr. Mulock has communi-
cated a case to the Dublin Hospital Gazette, in which profuse salivation was
occasioned by 4he introduction of a set of artificial teeth. (Sept. 15, 1845,p.
35.) It may also be produced by many other substances besides the prepara-

27
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tiofis of mercury. Thus it has been known to follow the use of the prepara-
tions of gold, copper, bismuth, lead, antimony, iodine, iodide of potassium,
croton oil, opium, prussic acid, sulphuric acid, arsenic, colchicum, foxglove,
and cantharides. Some have asserted that fcetor of the breath, a brassy taste
in the mouth, and spongy and ulcerated gums, would indicate the salivation
caused by mercury: but these characters have been equally met with in the
salivation produced by arsenic and bismuth. (Prov. Med. Journ., Oct. 22,
1845, p. 638.) A case in which the question of diagnosis from fcetor was ma-
terial, has been reported by Mr. Harding. (See Lancet, June 13, 1846, p.
654.) A very important investigation, involving the evidence of poisoning by
mercury, as derived from salivation and fcetor of the breath, took place at
Nottingham, in February 1845, in the case of a girl named Wilmot. Although
she suffered from symptoms of mercurial poisoning, the verdictreturned was,
that she had died from disease of the brain. It is important to state that,
according to the researches of pathologists, salivation is not so readily induced
by mercurial preparations in young subjects as in the adult. Dr. Beck says
that, in his experience, only one instance has occurrec in which a child, two
years old, was salivated by five grains of calomelgiven in three doses in twelve
hours: in two days the usual symptoms appeared. The child had beenlabour-
ing under hooping-cough for several weeks, and was a good deal reduced.
For other instances, see page 312, ante ; but notwithstanding these cases, it is
true as a general principle that young subjects are salivated with great diffi-
culty, and at the same time the effects of mercury upon them, are frequently
more energetic and uncertain than they are in the adult. Hence mercurial
preparations should be always administered with great caution, when the
strength of a child has been reduced by disease. In this state ofconstitutional
depression, a single cathartic dose of calomel may sometimes prove fatal.
(Dubl. Med. Press, May 12,1847,p. 296; also Amer. Journ. Med. Sciences,
April 1847,p. 509.)

Profuse salivationfrom mercury dependent on morbid cause*.—In addition
to the facts already detailed, respecting death from excessive salivation under
the use of small doses of calomel, there are certain morbid conditions of the
body which appear to have the effect of increasing the action of this medicine
on the salivary glands. This kind of acquired idiosyncrasy exists especially
in that form of disease called granular degeneration of thekidney, which is
characterized in its early stage by albuminuria. On this subject Dr. Craigie
says, the great objection to the employment of any preparation ofquicksilver
for the cure ofrenal dropsy, consists in the fact, that the use of the mineral is
known to render the urine albuminous, to increase the inflammatory state of
the system, and to induce the disease, the effects of which it is expected to re-
move. Another evil is, that in persons labouring under symptoms ofgranular
kidney, a very small quantity of mercury induces ptyalism, and renders the
mouth tender and most painful. (Practice of Physic, ii. 1148.) This he con-
siders to depend much on the fact, that patients of this description have in
general, if not always, been subjected previously to the full influence of the
mineral in repeated courses. For these reasons, in his view, mercury should
never be exhibited without the previous full trial of otherremedies, as even as-
siduous watching will not always succeed in preventing bad effects. Dr.
Christison informs me he has repeatedly observed that mercurial action (sali-
vation) is in these cases brought on by unusually small doses of the compounds
of mercury, or unusually soon; and the action, in these cases, has been very
violent, although not uncontrollable. Mr. Harrison, of Reading, has commu-
nicated to me two cases in which the serious effects of mercury under similar
circumstances were well-marked. A woman labouring under granular disease
of the kidney, rubbed into her side about one drachm of strong mercurial oint-
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ment: profuse salivation, with exfoliation of the jaw,followed. The other
case occurred to Dr. Cowan. He gave two grains ofmercury with chalk, to
a woman labouring under atrophy of the kidneys: the most intense salivation
was produced. Other instances of the injurious effects of the preparations of
mercury in this disease, might be easily brought forward: the opinion based
on these observations is, that, as a general rule, the use ofmercurial medicines
is, in these cases, improper. The question, however, is by no means settled;
for some eminent practitioners look upon the fear of injurious consequences,
in combining mercury with other diuretics in such cases, as unfounded. Dr.
Gregory states that opinions vary as to the propriety of employing mercury:
instances of recovery are recorded after severe salivation, but the general im-
pression is, that the mercurial influence is prejudicial rather than salutary.
(Practice of Medicine, 692.) From these facts it is obvious that a practitioner
may, under these circumstances, find himself charged with malapraxis; and
the following case, in which an unlicensed practitioner was implicated, may
prove in this respect instructive. It was referred to me in December 1845,
by the magistrates of Reading. A man, labouring under disease of the kid-
neys, had placed himself in the hands of a person, who promised to cure him.
Part of the treatment consisted in the administration of small doses ofcalomel.
Profuse salivation came on, and the patient, not finding himself relieved, ap-
plied to a regular medical practitioner. In about a fortnightafterwards he died,
and a coroner's inquest was held, in order to determinewhether his death had
not arisen from impropertreatment on thepart of theperson whom heconsulted.
�Some pills and powders supplied to the deceased by the inculpated, party,
were brought to me for chemical examination. The powders consisted of
drachm»doses of bicarbonate of soda. The active ingredient in the pills was
calomel, each pill containing not more than three-quarters ofa grain.

The following evidence came out at the adjourned inquest:—The deceased,
J. W., who had been employed at the gas-works, became indisposed in the
early part of the month of November, and sought the advice of a surgeon.
He continued under his care about a fortnight. Not finding himself relieved
by the medical treatmenthe had undergone, he went, on the 7th of November,
to a Mr. Lamb, an unlicensed practitioner, who, after interrogating him as to
the nature of the complaint, gave him the powders and pills. Directions were
given in writing by Mr. Lamb to the deceased to take kulf a pill three times a
day; but his wife, being unable to read, administered the medicine in double
doses, and in a few days salivation was produced. He was five days under
the care of Mr. Lamb, and the 12th of November an order was given for the
attendance of the surgeon of one of the districts of the Union. This gentle-
man visited him until the time of his death, the 25th of November.

Admitting that the ingredients were well mixed, the quantity of calomel
prescribed would be equal to three-eighths of a grain at each dose; making,
therefore, a grain and an eighth per diem. Itappeared that the deceased began
to take the pills on Friday, the 7th of November, and continued to take them
until he was placed under the care of the Union surgeon on the 12th: i. e.
five days. Had the written order been followed, he would thus have taken
rather less than six grains of calomel during this period; but, in consequence
of a mistake, he took eleven grains and a quarter, i. e. two grains and a
quarter daily for five days. In favour of the prisoner it was elicited, that
when he was informed of profuse salivation having arisen from the use of the
pills, he ordered the. deceased to discontinue them; but the order does not
appear to have been obeyed. On an inspection of the body, the gums were
found ulcerated, and the mucous membrane of the tongue, mouth and fauces,
was in a state of intense irritation. The left kidney was found much enlarged,
double its natural size; externally smooth, of a deep purple colour: on making
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a section, it was much firmer than natural; the cortical and tubular portions
distinct; the cortical mottled, the tubular of a dark red colour, and much indu-
rated; but little blood escaped on its division. The right kidney was smaller,
and the morbid changes in it were less distinctly marked; ureters normal.
After hearing the evidence of several medical witnesses, the juryreturned a
verdict that deceased died from natural causes.

There are several points in which this case is of great interest to the medi-
cal jurist. In the first place, it became a question as to the existence of an
acquired idiosyncrasy to the influence of mercury, under a diseased condition
of thekidneys. I do not know thatany attention has been paid to this subjectby
toxicologists. I havenot been able to find any reference to it in the toxicological
work of Orfila. Evidence was given at the inquest to show that the views of
the profession were not uniform respecting the use of mercury in this disease;
and the opinion of Dr. Williams, in favour of the practice, was quoted by the
solicitor for the prisoner. The coroner left this to the jury as a still unsettled
question; since it could not be said that any practitioner, who chooses to
employ calomel (provided he keeps within proper limits as to the dose,) is to
be precluded from its use. This would do away with freedom of judgment
in the practice of medicine, and be placing medical practitioners in the danger-
ous position of having to answer charges of manslaughter for every untoward
result in their practice. Medical experience is proverbially uncertain; and we
daily find thatpersons recover from diseases or accidents under diametrically
opposite modes of.treatment, each practitioner regarding the other as acting
upon most dangerous and improper principles.

The fact may, therefore, be clearly admitted, that, as a general rule, mercu-
rial preparations, even in small doses, are liable to produce excessive salivation
in persons affected with renal disease ; but this would not bind every medical
man to avoid their employment; nor, in the event of an untoward result,
would it justify a charge of manslaughter against him; because, in fact, his
individual experience may not have led him to concur in the correctness of
the general opinion. I am here considering this question in the abstract, and
as it may affect hereafter any medical practitioner ; for principles once correct-
ly laid down, will apply to all persons who practice medicine, whether with
Or without a diploma. The great question, as it affected the prisoner, in this
case, was not so muchwhether the use of calomel was or was not properunder
the circumstances, as whetherit was likely to have been the cause of excessive
salivation and death, in the doses in which he ordered it to be taken. It is
clear, that if a medical man prescribe a certain close of a powerful medicine
(as prussic acid,) or of a medicine likely to act powerfully on the body, as
mercury in diseased kidneys, written directions being given so that there may
be no room for mistake,—and double the quantity be administered, it would
not be just to make himresponsible for the result. If therule were otherwise,
what practitioner would be safe for a single day from the mistakes made by
patients? Therefore, the question in reference to the prisoner was, not so
much whether death hadreally beencaused by the quantityof mercury actually
given; but whether the excessive salivationand death would have been likely
to arise from the doses which he actually prescribed.

The medical evidence rendered it apparent that salivation had followed in the
usual period after the exhibition of mercury; that it was profuse, and had the
effect of exhausting the patient; that for thirteen days before death (on the
20th) the salivary discharge had diminished, but the mouth was still very sore;
aqd on the 23d, two days before death, the gums were still ulcerated, and
bleeding at intervals. These facts tended to show that the exhaustion produced
by the salivation might have accelerated death, although the proximate cause
was the disease under which the deceased was labouring.
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It appears that eleven grains and a quarter of calomel were taken, during a
period of five days, instead of the quantity ordered, Jive grains and a half*
Admitting the existence of an idiosyncrasy to the effects of mercury in persons
affected with renal disease, the quantity taken would fully account for the oc-
currence ofviolent salivation; although it would be onlya moderate dose under
other circumstances: and perhaps even half the quantity (i. e. the doses pre-
scribed) might have produced serious effects, although it is impossible to affirm
that it would have necessarily occasioned death. To prescribe a grain of
calomel daily, under the circumstances, for five days, could hardly be pro-
nounced an act of gross ignorance and criminal carelessness; yet, withoutthe
expression of a positive opinion of this kind, the party prescribing the medi-r
cine, could not be committed on a charge of manslaughter. The verdict of
the jurywas probably base on many circumstances favourable to the prisoner.
The quantity of calomel prescribed by him, was small. Admitting that it was
not an advisable medicine in cases of renal disease, evidence was adduced to
show that some difference of opinion among medical men might fairly exist
on the subject. He had given written directions respecting the doses, but
these, through the inattention of the deceased's wife, had been doubled. The
patient had exposed himself to night-air while taking the medicines; and
when informed of the effects of the pills, the prisoner had ordered them to be
discontinued. These facts necessarily weighed strongly in his favour, and,
led to his discharge, The case, however, is of importance, in showing the
injurious effects which may occasionally arise from the use of even small doses
of mercury in disease of the kidneys.

It may be proper to state that, in albuminuria, the kidneys appear after death
larger than natural, of a dark or chocolate colour, and they are evidently gorged
with blood. During life the disease is known, among other symptoms, by the
coagulability of the urine. In granular degeneration the surface of the kidney
is generally mottled or speckled : in the earlier periodsof the disease the organ
may be found larger than natural, and of softer consistence, while in the adi
vanced stages it may be contracted and hard. The outer or cortical portion is
commonly disorganized ; it is granular, and of a pale yellow colour. (See
Gregory, Practice of Medicine, 691.)

Cancrum oris,—Corrosive sublimate, as well as other mercurial prepara-?
tions, is liable to produce gangrene of the month and fauces, a state which may
equally occur from spontaneous causes : death is commonly the result. In a
case of this kind, supposing any mercurial preparation to have been given
medicinally, it may become a serious question whether death actually resulted
from the mercury acting as a poison, or from natural disease. Several fatal
cases have occurred within the last few years, among young children ; and the
subject has become a matter of inquiry before coroners. Although salivation
and its sequela? are not common among young children, as an effect of mer7
curial preparations, yet it is clear, from the cases already cited (p, 312,) that
small doses of mercury may have a most violent effect upon them, and render
the suspicion of poisoning probable. Of two children, whose deaths became
the subject of investigation under these circumstances, one was affected with
hooping-cough, and the other with measles. Powders containing calomel?
were prescribed in both cases,—gangrene of the mouth supervened, and the
children died. There was some reason to believe, from the evidence, that the
mercury had really produced the effect attributed to it, at least in one of the
cases. It is proper to remark, that thiskind of disease, gangrene of the mouth,
has been observed to occur in children, to whom no calomel, nor any mer-
curial preparation whatever, had been exhibited:—the subjects have been
chiefly young infants, badly fed and clothed, and generally labouring under, or
recovering from, fever, small-pox, measles or hooping-cough. It is, however,

27*
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far more common as a sequela ofmeasles than of other exanthemata, and it is
always connected with a depressed state of the vital powers. Many cases of
this kind are reported by Dr. Hennis Green (see Lancet, Dec. 1839.) The
disease is commonly described under the name of " Cancrum oris." A case
occurred in August, 1840, in which a charge was made against a medical prac-
titioner of having caused the death of a child, aged four years, by administering
an overdose of some mercurial preparation. The child was labouring under
hooping-cough, and some medicine was prescribed; on the fourth day, the child
complained of soreness of the mouth, the teeth became loose and fell out, the
tongue and cheek were very much swollen, and the child died in the course
of a few days from gangrene in the left cheek. The answer to the charge
was, that not a particle of mercury had been exhibited,—a fact clearly proved
by the production of the prescription-book of the medical attendant. This,
then,wasan instance inwhich thegangreneproceeded from spontaneous causes;
and yet it is almost certain, that l\$.d any mercury been proved to exist in the
medicine prescribed, a verdict affecting the character of the practitioner would
have been returned ! In several instances, where but a small quantity of mer-
cury had been exhibited, the disease and death were referred to it;—the cause
appeared so obvious, that the general impression could not be shaken by the
medical statement, that similar cases had occurred where no mercurywas used.
Sometimes the case mayreally be of a doubtful nature. A boy aged three
years, while suffering under an attack ofmeasles, took small doses of mercury
by the prescription, of a physician. Soon after the administration of the medi-
cine, the child became worse, the mouth became inflamed, dark and dis-
coloured, and the teeth dropped out. He died in a few days. A practitioner
who had been called in, pronounced that the child had been excessively sali-
vated. Mercury had undoubtedly been taken, and it was proved, that the
person who had dispensed the medicine, did not weigh it. An inquest was
held, and a verdict returned, that the child had died from an overdose of mer-
cury. Mr. P. H. Holland, of Manchester, has forwarded to me the report of
an interesting case of cancrum oris. The child, aged six years, had taken
four grains of calomel in two doses with rhubarb. Swelling and sloughing of
the salivary glands came on, and the child died in ten days. The disease was
not caused by the mercurial. Mr. Holland heard at the same time, of six
cases ofexcessive salivationin young children from common doses of calomel,
almost indicating an influence of an epidemic character. (See also an interest-
ing case by Mr. Dunn, Med. Gaz. xxxiii. 57, and Br. and For. Med. Rev.,
October, 1844, p. 542.) It is worthy of remark, that in cases of this descrip-
tion, the popular opinion is generally supported by that of some medical prac-
titioner, showing how easily members of the profession, as well as the public,
are led to refer the effects to what in many instances is only an apparent cause.
An important case of this kind, in which the medical witness relied upon the
" mercurial fcetor" as characteristic and distinctive, willbe found in theLancet
(June 13, 1846, p. 654.) The following is a doubtful instance: a child aged
about four years, suffering from hooping-cough, took, according to a prescrip-
tion obtained from a dispensary, three grains of calomel on the 29th of October:
this dose was repeated five times between that date and the 7th of November
following. About this time the right cheek became much swollen, and there
was great difficulty in opening the mouth, with very offensive breath. The
gums and inside of the cheek became ulcerated, and on the 16th a sphacelus
appeared on theright cheek of the size of a shilling, whichrapidly extended,
and the child died on the 28th. This was considered to be a case ofcancrum
oris from spontaneous causes; but it would be difficult to say that the calomel
had not here been the exciting cause. At any rate, it cannot be denied that
there was reasonable ground for suspicion.
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Diagnosis.—Are thereany means ofdistinguishing gangrene as aresult of dis-
ease, from the gangrene produced by mercury 1 A diagnosis has been founded
on the allegation, that when the gangrene is caused by mercury it is uniformly
diffused over the gums, tongue, and internal parts of the cheek; while, when of
a spontaneous character, it is restricted to one patch or spot, beginning on the
inside of the cheek as a hard swelling. This, however, is a very weak criterion.
In a case recorded by Dr. Christison, in which it resulted from mercury, the gan-
grene was observed to occur on the skin, near the mouth on each side: it thence
spread over the whole of the cheek, and destroyed life in eight days. In gene-
ral, however, it begins in the mouth or in the throat, and spreads onwards.
Besides, it is quite possible that the spontaneous gangrene may present a diffused
character. There isno certain diagnosis; at least, there are no general rules to
guide a medical opinion: each case must be judged of by itself. The time of
the occurrence of the symptoms, after taking the medicine, may be sometimes a
good criterion; but this is not always applicable,—for, by mere coincidence, the
symptoms may supervene without being connected with the medicine. Then
again, the symptoms may not have been caused, but only aggravated, by the
continued use of mercurials. The fact of the dose ofcalomel, or other prepara-
tion, having been small, is not of itself an obstacle to the admission of the view,
that it has really caused the gangrene; since cases have been already related,
which show that in certain constitutions, small doses of mercury have produced
the most alarming and unexpected effects. Unless, then, a medical witness is
prepared to assert, that no such idosyncrasy could have existed in the case under
investigation, it will be considered, when other facts concur, that the smallness
of the dose is noanswer to the charge of the medicine having produced these
serious consequences. It is also not improbable, that the diseases under which
such subjects have been observed to labour, may aggravate the effects of mer-
cury so administered, and render them more prone to this affection.

Effects of external application.—Cases of poisoning by the external applica-
tion of corrosive sublimate are rare; it acts energetically through the unbroken
skin, producing severe local and constitutional symptoms,and even death. Two
fatal cases of this kind have been reported by Mr. "Ward of Bodmin. (Med.
Gaz. iii. 666.) A man aged twenty-four, rubbed over every part of his body,
one ounce of corrosive sublimate, mixed with six ounces of hog's lard, for the
purpose of curing the itch. In an hour, he experienced excruciating pain in
the abdomen and over the whole of his body;—he said he felt roasted alive,—he also suffered from intolerable thirst. The skin was found completely vesi-
cated. He died on the eleventh day, having laboured under bloody vomiting,
purging, and tenesmus. Ptyalism did not show itself until thirty-six hours after
the application of the poison. The brother of the deceased, aged nineteen, rub-
bed in the same quantity of the poison. The symptoms were much the same,
but more aggravated. There was constant vomiting, with complete suppression
of the urine, and frequently bloody stools;—the ptyalism was not so severe.
He died on the fifth day. On inspection the stomach was found much inflamed,
and partially ulcerated. The small intestines were also greatly inflamed
throughout; and thelower portion of the colon and rectum were in a state ofmorti-
fication. The bladder was contracted, and without urine. Thirty large worms
were found alive in the stomach and intestines! (For another case, see Nie-
mann Taschenb. der Arzneiw. 452.) Death from the external application of
corrosive sublimate has been the subject of a trial. Injhis case there were the
usual symptoms of irritation, and the stomachand intestines were much inflamed,
(Reg. v. Welsh, Worcester Summer Assizes, 1845; Med. Gaz. xxxvi. 608.)
The readiness with which this poison acts through the skin is proved by the fol-
lowing circumstance. M. Cloquet plunged his hands into a concentrated solu-
tion of corrosive sublimate, in order to remove some anatomical preparations.
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He did not wash hishands afterwards; and in about eight hours he was attacked
with severe pain in the abdomen, constriction in the chest, painful respiration,
thirst, nausea, and ineffectual attempts at vomiting. Under the use of diluents
these symptoms were removed, but for eight days he suffered from pain in the
epigastrium. (Galtier, 1-567.) This case should serve as a caution to ana-
tomists.

Mr. Annan has reported a singular instance of the local action of corrosive
sublimate, which appears to have led to death after a very long period. In Jan.
1845, a man aged 38, a shepherd had been employed several hours daily in
washing sheep, which were affected with cutaneous disease, with a solution of
two drachms ofcorrosive sublimate in twenty ounces of water, in which muriate
of ammonia was also dissolved. He was suddenly seized with sickness, vomit-
ing, constitutional irritation, and after the lapse of five days with ptyalism, al-
though not severe. He did not recover for a fortnight. In six weeks he ex-
perienced a similar attack from the same cause, and this left behind it great de-
bility and emaciation. He resumed his occupation, but was attacked with
wandering pains in the jointsand diseases of the bones,—as if from the secon-
dary effects of mercury; and he died fourteen months after the first attack.
(Med. Times, July 25, 1846,p. 331.) Of ten of the sheep two died shortly
after the application.

Salivation is a common effect of the external application of this poison.
Dr. Guerard has seen ptyalism produced as a result of three corrosive subli-
mate baths, one ounce of the poison to about ten gallons of water taken at
intervals of three days : but the effects produced by the solution, are never so
powerful or so dangerous as those which arise from the application of the
poison in the form of ointment. There are many ointments sold by quacks
for the treatment of skin diseases, which contain corrosive sublimate.

When any mercurial preparations are used as escharotics, ptyalism may
very speedily follow. Breschet observed this effect in twenty-four hours from
the application of the acid nitrate ofmercury, to the cervix uteri.

POST-MORTEM APPEARANCES.

These, as in the case of arsenic, are chiefly confined to the alimentary canal.
Corrosive sublimate, however, affects both the mouth and fauces; the mucous
membrane is softened, of a white or blueish grey colour, and sometimes in-
flamed ; that lining the oesophagus is similarly affected, and partially corroded
and softened. The mucous membrane of the stomach is more or less inflamed,
sometimes in patches; and there are masses of black extravasated blood found
beneath it. Occasionally the whole cavity has a slate-grey colour from the
partial decomposition of the poison by the membrane itself j beneath this the
mucous coat may be found reddened. This grey tint of the mucous membrane
has been considered by some to be indicative of the action of the poison on
the living mucous membrane; but it is not always present. A case occurred
at Guy's Hospital, in which the mucous membrane was simply inflamed, and
very much resembled the condition presented in cases of arsenical poisoning.
The coats of the stomach are sometimes corroded, and so much softened that
they cannot be removed from the body without laceration. Similar appear-
ances have been met with in the intestines, especially in the caecum. In a
case by Dr. Herapath, in which a scruple was taken, and death occurred on
the ninth day, the mucous membrane of the stomach was softened, but there
were no well-marked appearances of the action of the poison in this organ.
The caecum had been the seat of the most violent inflammation, the whole
surface being of a deep black-red colour, and there were patches of sloughing
in the coats. (Lancet, Dec. 27, 1845,p. 700.) Perforation of the stomach is
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very rare as an effect of this poison: there is, I believe, only one case on
record. Certain morbid changes have been met with in the urinary and cir-
culating organs; and Mr. Swan states that he has found the ganglia and
branches of the sympathetic, inflamed, but these changes are notby any means
characteristic of this variety of poisoning. Appearances in the alimentary
canal, like those just described, have been seen, not only where the case has
terminated fatally in a few hours, but where it has been protracted for six,
eight, and even eleven days. (Chaussier, Recueil de Memoires, 363.)

I here subjoin a few cases which have fallen under my notice, as they may
serve to illustrate better thanany summary, the varieties in the symptoms and
post-mortem appearances occasionally met with in poisoning by corrosive
sublimate.

Cases.—J. W., aged 38, a stout healthy-looking man, was admitted into
Guy's Hospital on the 10thof February, 1843. It was ascertained, thatabout
10o'clock on the morning of that day he put into his mouth abouttwo drachms
of corrosive sublimate, in coarse lumps, which he masticated and swallowed:
he then drank about a pint of water. A surgeon, who saw him soon after-
wards, administered to him four eggs. He then vomited, and a piece of cor-
rosive sublimate, about the size of half a nut, was found in the vessel; but
this, it was supposed, had not been swallowed. When admitted into thehos-
pital, the following symptoms were observed:—there was great depression of
the system ; the extremities were quite cold; the respiration natural; the pulse
scarcely perceptible; the tongue swollen, as well as the lips. The man was
sensible ; and complained of constriction of the oesophagus. The albumen of
several eggs was immediately administered to him. At 2 p.m. the lips were
excessively swollenand tender, as well as the gums; there was incipient sali-
vation, with pain down the oesophagus, into the stomach. The act of swal-
lowing gave rise to much pain. The man had vomited several times, and
brought up a quantity of a yellow-coloured matter, interspersed with blood: he
complained of slight pain in the abdomen.' There were spasms of the lower
extremities; theknees were drawn up ; the pulse was small and scarcely per-
ceptible ; the tongue was white, and so much swollen thathe could not protrude
it from his mouth; the skin was rather warmer. During the day, the man
swallowed about two pints of milk, and the albumen of twenty-four eggs.

Feb. 11.—He was attacked with several violent fits of hiccough during the
night; there was great pain upon pressure over the region of the stomach.
There was much greater difficulty of swallowing, and violent pain in the head.
The lower lip had become considerably swollen, and a smallblisterhad formed
on the inside ofit. The pulse was small and wiry, scarcely perceptible. He
had vomited several times; the bowels were fully relieved, and the motions
were of a green colour; his feet were very cold,and there was general yellow-
ness of the skin.

12th.—Theskin was still very yellow; the pulse was sharp, and with diffi-
culty felt; the swelling of the lips had subsided. The patient had vomited
some green matter; his bowels were well opened, and the faeces were of a
dark colour mixed with blood. There was great pain in the region of the
stomach, with difficulty of swallowing. The extremities were warm.

13th.—Thepower of swallowing had slightly returned; but the man still
complained of a burning sensation in the oesophagus : the pulse continued the
same. No urine had been passed since his admission. He had had very
little sleep during the night; the hiccough continued. The pupils were much
contracted; the extremities cold; the bowels had been opened several times:
motions were streaked with blood, and once or twicethey consisted entirely of
blood, mixed with mucus. There was not much pain in the abdomen, but the
sickness still continued. The lips had almostreturned to their natural size; the
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tongue was swollen, so that it could not be protruded, and it was covered with
a white fur. At 4 p. m. symptomsof delirium supervened; the pulse was small,
and scarcely perceptible. The delirium increased, and he was obliged to be
forcibly confined to his bed.

14th.—At6 a. m. there wasstertorous breathing at intervals, and the man was
evidently becoming much worse. His lower eyelid dropped as well as his
jaw; and towards noon he seemed to have great constriction of the oesophagus.
Slight consciousness still remained: there was no power to speak; but he
moved his arm about, as ifaware of what was going forward. His bowels had
not been relieved since six o'clock the preceding evening; no urine had been
passed. The stertorous breathing continued until shortly before three o'clock,
p. m. when he died.

The body was examined twenty-two hours after death. There was general
rigidity, but no appearance of decomposition; the atmosphere was cold and
dry. The peritoneum was healthy, and contained about one ounce of a
straw-coloured liquid. At the greater curvature of the stomach, within four
inches of the pylorus, there was a large patch of inflammation, about the size
of the palm of the hand. The mucous membrane was highly injected with
red blood, and presented marks of inflammation throughout. The slate-grey
colour, which is sometimes seen in cases of poisoning by corrosive sublimate,
did not here exist. There was no appearance of corrosion or ulceration in
any part. The duodenum and jejunum were healthy: there was slight in-
flammation of the mucous membrane about the lower two-thirds of the ileum;
and this was more marked towards the termination of the intestine. Near to
the caecum there were several patches of inflammation. The whole of the
large intestines were highly inflamed; and there were several small spots of
ulceration, about the size of a pea. The liver was enlarged and congested:
the gall-bladder contracted, and containing scarcely any trace of bile. The
spleen was ofits natural size, congested and firm: the peritoneal covering was
thin and closely adherent to its substance. The pancreas was healthy; the
kidneys of a natural size and consistence, rather florid; the cortical portion
presented minute red points, more especially between the infundibula, proba-
bly the results of commencing inflammation. The right kidney had a cyst
on its posterior surface, about the size of a marble, containing a clear fluid.
The bladder was much contracted; the mucous membrane slightly injected; it
contained about halfan ounce of turbid urine.

The mucous membrane of the oesophagus was reddened from inflammation,
but had no other abnormal appearance. In the chest there werefound old ad-
hesions of the pleura; the substance of the lungs was cedematous, somewhat
firm and doughy; at the baseof theright lung there was inflammatory oedema.
The bronchial membrane was inflamed throughout itswhole extent; and with-
in the tubes, there was an abundance offrothy mucus. The bronchial glands
were slightly enlarged. The pericardium contained about six drachms of a
straw-coloured fluid, part of which was reserved for a chemical examination.
The heart was rather smaller than natural, but the cavities and the parietes
were healthy: some partially-coagulated blood was found in the organ. The
head was not examined.

A chemical analysis was made of the contents of the stomach, of the blood,
spleen, and serous liquids found in the pericardium and peritoneum, but no
mercury was detected.

In comparing this with other cases of acute poisoning by corrosive subli-
mate, the following points deserve notice:—1st, With regard to symptoms.
Some of these—as, for example, constriction of the oesophagus—were such
as are commonly met with in cases of poisoning by corrosive sublimate: in
others, there were some peculiarities. Thus salivation began to make its ap-
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pearance in aboutfour hours'zfter the poison was swallowed, which, I believe
is an unusually early period for this symptom to be observed. One of the
most strongly-marked symptoms was, however, the complete suppression of
urine. This has been occasionally witnessed before; but here the suppres-
sion continued for upwards of three days, i. e. during the whole of the period
that the patient survived. The effect of thepoison on the nervous system was
clearly indicated by the stertor and other symptoms which immediately pre-
ceded death. With respect to post-mortem appearances, it is remarkable, that
although life was so long protracted, there were no marks of corrosion, ulcera-
tion, or any tendency to perforation of the stomach. This organ was simply
inflamed, and very much resembled the condition which itpresents in cases of
arsenical poisoning. The slate-grey colourof the mucous membrane was here
entirely wanting. It is remarkable that the duodenum and jejunum should
have entirely escaped the action of the poison, and that the chief effect on the
small intestines was seen on the lower part of the ileum. The other appear-
ances do not require any special notice.

The exact quantityof poison which the deceased took, could not be correctly
ascertained; there was reason to suppose, however, that he could not have
swallowed less than two drachms. This quantity is fully sufficient to destroy
life ; although persons have been known to recover from the effects of much
larger doses. It will be seen that notwithstanding the active treatment speedily
adopted, and the free exhibition of the antidote—albumen,—»-the fatal progress
of the symptoms could not be arrested. The entire absence of the .poison
from the stomach showed that the treatment had been Very effectual in re-
moving it.

The case here reported suggests an important subject of reflection in re-
lation to the evidence of poisoning, when the fact of poison having been taken,
requires to be established by medical evidence. Chemical proofs of the nature
of the poison were here entirely Wanting, so far as related to the inspection of
the body: the post-mortem appearances were not very characteristic $ and yet
there could be no doubt that this was really an instance of acute mineral poi-
soning. Had this been a case involving a question of murder, it would have
required but a very slight exercise of ingenuity for a person to have drawn
from the absence of poison in the body, a plausible argument that it Was not a
case of poisoning, but one ofnatural disease! The actual occurrence of well-
marked cases of this description should, therefore, convey a practical caution
to a medical jurist; and not lead him to assume too hastily that the presence
ofpoison in the stomach is the only certain evidence of death from poisoning,
or to admit, because it is not detected, that the symptoms and post-mortem
appearances might be safelyreferred to disease. (G. H. Rep. April 1844,24.)

Another case of poisoning by corrosive sublimate occurred in the hospital
during the summer of 1846. S. C , aged 25, a woman of intemperate
habits, was admitted labouring under symptoms of poisoning by corrosive sub-
limate, which she had taken dissolved in spirits of camphor. It appears that
about five o'clock in the morning, she put into her mouth a table-spoonful of
a mixture containing corrosive sublimate dissolved in spirits of camphor; but
her husband seized her by the throat and prevented her from swallowing but
a very small portion of it; she spat the greater part out again. She immedi-
ately felt a strong coppery taste, with burning heat in the mouth and throat,
attended with difficulty in swallowing. In about five or ten minutes she vo-
mited. When admitted into the hospital she appeared much excited. There
was no collapse or coldness of the extremities: on the contrary, they were
warm and moist. Her face was very much disfigured by the projection ofthe
lips, which had become considerably swollen and excessively tender. On
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examination, the fauces were not found to be much injured, the action of the
poison having been chiefly confined to the mouth. Some of the fluid had run
down from each corner of the mouth, producing patches of redness externally;
the mucous membrane of the lips and tongue had a whitened aspect; there
was a great deal of retching, and she vomited, but not violently. The pupils
were dilated, and the conjunctiva? inflamed. There was painful headach; the
pulse, which was at first unaffected, subsequently quickened to 112, and be-
came irregular; her breathing was unimpaired. She passed her water freely,
in large quantity; urine pale, not bloody. There was no diarrhoea, nor any
pain at the stomach. There was great thirst, with occasionally a tendency to
sleep. The pain in the throatafterwards extended to the chest: the submaxil-
lary glands became enlarged and tender; the gums were unaffected; no sali-
vation nor fcetor. Two dozen eggs and milk were given to her. The matter
vomited was but slightly tinged with blood. 10 p. m. Has passed no motion;
no pain at the stomach, nor sickness; mouth and throat painful; able to pass
urine; pulse full, not so jerking; is very restless. Enema of gruel and castor-
oil. 24th. Much better; lips nearly the natural size ; mucous membranepeel-
ing off; gums sore; throat painful; sick occasionally; bowels unrelieved by
enema. 25th. Bowels opened last night; stool dark-coloured, unhealthy, and
offensive; liquid portion like porter, the solid pale, not tinged with blood;
feels better; pulse 80; sleeps well; no headach ; still complains of her throat;
unable to swallow much food; urine passed freely; mucous membrane still
peeling off; pain extending further down the chest. After this, the woman
gradually improved, but her mouth and gums remained tender for four days.

While the symptoms in this case-were those of general irritation, it is wor-
thy of remark that the most prominent effects of the poison were confined to
die mouth. It is probable that but a small quantity of the poison had been
swallowed: a most violent local action had, however, been exerted by it on
the mouth and lips. The lining membrane of this cavity was quite white, but
not abraded: the lower lip completely everted, and swollen probably to an
inch in thickness. It is remarkable that the gums became sore only after a
few days, and that there was no salivation nor any mercurial fcetor in the
breath. It will be also observed that in this case there was no diarrhoea nor
any suppression of theurinary secretion. Some doubt might have been enter-
tained whether the poison had really reached the stomach, but for the fact that
mercury was detected, although in small quantity, in the matter ejected from
the stomach, both before and after the exhibition of albumen. A portion of
the liquid which the woman had swallowed was examined, and found to be a
strong solution ofcorrosive sublimate in spirit with camphor.

H. H , a man of dissolute habits, in a fit of despondency, swallowed a
quantity of corrosive sublimate under the following circumstances:—On the
morning of April 16th, 1846, about eleven o'clock, he called at a druggist's
shop and asked for two pennyworth of corrosive sublimate in solution. The
druggist took some of the powder out ofa bottle on the end ofa spatula (about
one drachm,) and rubbed it down with something fuming,(hydrochloric acid?)
and about half a pint of distilled water, and gave it to the man, who soon
afterwards swallowed the greater part of it. He experienced great heat and
soreness of the fauces and oesophagus in the act of swallowing the poison;
and was shortly afterwards seized with violent vomiting and purging. For
these symptoms the druggist who was applied to, exhibited some liquor calcis,
but with What object it is difficult to say, as the resulting compound,red oxide
of mercury, is poisonous. The man was brought to the hospital at half-past
eleven, and he was then labouring under the following symptoms :—Cold exr
txemities, and a general lividity of the surface, especially about the backs of
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the hands, cheeks, and forehead, which presented a purplish-black appearance.
The surface of the body was warm, and skin soft. The functions of the brain
and nervous system were not materially He appeared anxious and
desponding, and was affected withrigors and frequent chattering of the teeth,
withoutany sense of cold in any part of the body; pupils at first natural, and
obedient to variations of light; they were subsequently contracted; functions
of respiration normal at first; pulse about 100, small and feeble; feet and
hands cold; violent vomiting and purging, the former occurring at first every
two or three minutes, subsequently every half hour. The vomited matter
consisted of mucus tinged with blood, and mixed with albumen, which had
been administered. Purging every hour throughout the day: the stools, which
consisted at first of little else than mucus and blood, became more and more
fseculent. The tongue was coveredwith a greyish-white crust, resembling the
effect of nitrate of silver; its margin was of a bluish colour. There was great
heat with soreness of the mouth, fauces, and oesophagus, especially during the
act of swallowing any liquid; the gums had receded from the base of the
crowns of the teeth, and presented a leaden-blue margin; there was some pain
at the scrobiculuscordis ; the abdomen was,however, generallyfree from pain;
there were occasional cramps of thelower extremities. On the 18th,the symp-
toms were ameliorated; stools more faeculent; vomiting and purging abated.
The vomited matters were of a blackish-green colour; pulse 90, soft and
small; scarcely any sleep. On the 19th, vomiting and purging at intervals of
three quarters of an hour; he became delirious. On the 20th, the symptoms
were aggravated; theblue line round the border of the gums was still observed;
there was general tremor, with cramps of the extremities. He died at nine
o'clock p. m., on the 20th, having survived the effects of the poison rather
more than four days. It is worthy of remark, that there were no symptoms of
salivation, nor was there any secretion of urine during the whole progress of
the case. The body was inspected sixteen hours after death. The mem-
branes of the brain were rather opaque; and there was a considerable quantity
of fluid beneath the arachnoid. The whole brain was remarkably pale.
Lungs appeared somewhat consolidated, as if from early pneumonia. Heart
healthy; its cavities filled with colourless firm fibrin. Kidneys: secreting
structure congested; mucous membrane of one pelvis had a spot of ecchy-
mosis. Bladder empty and contracted; some small pink spots on its mucous
membrane. Oesophagus: the mucous membrane had a vermilion hue. Sto-
mach presented a pink colour on its inferior surface, near its middle. Duode-
num tolerably healthy. Small intestines healthy, lined with thick yellow
mucus. Caecum and ileo-caecal valve showed signs of the most intense inflam-
mation; some portions ofa deeppurplish-black colour, with patches of slough-
ing mucous membrane, tinged green by faeces. Colon and rectum also exhi-
bited traces of the most violent inflammation, especially the ascending and
transverse colon. Here were found oval patches of sloughing mucous mem-
brane, about the size ofsmall almonds, and tinged green by faeces passing over
them.

This case is somewhat similar to thatreported at page 321. In both there
were the ordinary signs of irritation,and in both there wascomplete suppression
of urine, continuing throughout the whole duration of the case. The former
case terminatedfatally in nearly four days: in the present instance the duration
wasfour and a half days. There was, however, one remarkable difference in
the symptoms, which shows what anomalies may be encountered in the action
of this poison. In the first case salivation made its appearance so early asfour
hours after two drachms of the poison had been taken: in the present case one
drachm was taken; and although the individual survived nearlyfive days, there
was no salivation at any time. In the first case, the large intestines were
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highly inflamed throughout: in the present instance the inflammation was most
marked about thecaecum and ileo-caecal valve.

QUANTITY REQUIRED TO DESTROY LIFE.

This is a question which it is somewhat difficult to answer withany degree
of certainty, since it is only by accident that the quantity taken can be ascer-
tained, and the fatal effects must vary according to many circumstances. A
child, aged three years, died in twenty-three days from the effects of twelve
grains ofcorrosive sublimate. The smallest dose which is reported to have de-
stroyed life was three grains. This was also in the case of a child, and the
quantity was accurately determined from the fact of its having been made up
by mistake for three grains of calomel, which the physician intended to order.
(This case is referred to in the Lancet, 1845, p. 297.) A very loose and im-
perfect report either of thesame T>r of a similar case is given in theAnn. d'Hyg.,
1835, i. 225. It is stated that three children lost theirlives. It is probable that,
under favourable circumstances, from three to five grains, or even less, would
destroy an adult. In the case of Beg. v. Robertshatv (Carlisle Lent Assizes,
1845,) there is reason to believe that two or not more than three grains were
taken, and proved fatal toan adult. (Med. Gaz. xxxy. 778.) In its power as a
poison, it is therefore somewhat similar to arsenic. Persons have, however, been
•known to recover who have taken very large doses, when remedies were
timely administered, or vomiting was promoted. In an instance reported in the
Journal dePharmacie, a man recovered in three days after having taken one
drachm of the poison. In the Medical Gazette (xiv. 63,) Dr. Booth mentions a
case where an ounce of corrosive sublimate has been swallowed after a full meal;
and by timely vomiting the subject of this rash act escaped with comparative
impunity. In a case by Dr. Percy (Med. Gaz. xxxi. 942,) a girl, aged seven-
teen, mixed thirty grains in coarse powder with water in a tea-cup, and then
swallowed the liquid. A considerable quantity remained in the cup. Symp-
toms of poisoning came on, but the girl recovered. The reporter doubted
whether any of the poison reached the stomach. A most interesting case of
recovery after forty grains had been taken in whiskey, under circumstances
favourable to its fatal operation, i. e. on an empty stomach, is recorded by Dr.
Andrews. (Cormack's Journal, Feb. 1845, 102.) The patient was a woman
of sixty-five. The actually smallest dose required to destroy an adult, under
ordinary circumstances, cannot therefore be determined at present from any re-
ported facts. Judging from the effects produced by small quantities used medi-
cinally, possibly the average fatal dose may not differ widely from that ofarsenic,
i. e. two or three grains. Experiments on animalscannot settle this question,—
observations on man must be purely accidental, and the cases that have yet oc-
curred are not conclusive on the point. The doses either go beyond, or fall
shortof, what may be fairly assigned as a possibly fatal dose. That one personhas
actually recovered after swallowing forty grains of this poison, does not show
that twentyor thirty grains might be taken with impunity; although this absurd
argument was used in respect to prussic acid by some of the medical defenders
ofTawell! Iftrue of one it would be equally true of all poisons. In order to
determine the minimum fatal dose of a poison, its known general effects, either
medicinal or otherwise, must be taken into account, or a medical opinion will
assuredly lead to error.

PERIOD AT WHICH DEATH TAKES PLACE.

In an acute case, an individual commonly dies in from one to five days. But
death may take place much sooner or much laterthan this. A person has been
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known to die from the effects of this poison in eleven hours (Christison, 402;)
and in one instance of a child two years old, by whom twelve grains had been
taken, death probably occurred in six hours. (Niemann's Taschenbuch, 451.)
A case is reported in which a child, aged seven, was killed in three hours by
eighteen grains of corrosive sublimate. In-the following instance the period,
although inferential, was probably even shorter. It is reported by Mr. Ming-
worth. (Med. Gaz. xxxi. 557.)

A man, set. 30, was found dead on the 4th December, 1842,at half-past seven
a. m. He had vomited some half-digested food, mixed with blood and mucus.
On a shelf near him was a drinking horn, containing about three drachms of
corrosive sublimate. It was ascertained at the inquest that he had died from
the effects of this poison. He had put water into the drinking-vessel, and had
probably swallowed the poison while thus loosely suspended,—the exact quan-
tity taken could not be ascertained. The deceased was last seen-alive at half-
past eleven the preceding evening; therefore only eight hours before he was
found dead. When discovered the face and the extremities were cold.
From all the circumstances it was inferred that, even admitting the deceased to
have taken the poison immediately after he was last seen alive, he could not
have been dead for less than six hours. This would carry the durationof the
case to two hours from the time «af taking the poison.

The following, communicated to me by Mr. John Welch, is remarkable as
being, I believe, the most rapidly fatal instance of poisoning by corrosive subli-
mate on recprd. On Friday evening, June 19, 1846,about five minutes after
six, Mr. Welch was summoned to attend a man who was said to have taken
poison, but of whatkind was not known except that its appearance was white.
A period of less than five minutes had elapsed before Mr. Welch saw the patient.
On his arrival he found the man totally insensible; the breathing somewhat la-
borious (almost inclined to stertor;) pulseless at the wrist, with a countenance
pallid, but neitheranxious nor distorted. In less than a minuteafterhis arrival,
without any struggling or convulsions, he died. On examining the mouth, lips
(interiorly,) and fauces, they presented an entirely uniformappearance incolour,
" such as would immediately follow the application of a strong solution of lunar
caustic;" in other words, they were white and corroded. This led to a suspi-
cion of the nature of the poison. Near the body, was found some portion of the
contents of the stomach, of a watery character, tinged with mucus. This was
collected: it amounted to about a large teaspoonful, showing how little he had
vomited. The room, as wellas his person,were closely examined, but no trace,
either ofpoison, or ofpaper which might havecontained it, could be found. The
fire, which was almost out, had a piece of twisted paper on it; but this was so
burnt to a cinder, that it fell to pieces in trying to remove it. The external
jugular vein was opened by Mr. Welch when he was first called, as the com-
pression on the brain appeared to be the most urgent symptom: but little blood
flowed from the incision. On inquiry, Mr. Welch ascertained the following par-
ticulars:—The deceased was a man of intemperate habits, aged about thirty;,
and on the afternoon of this occurrence had been drinking, which may account
in a great measure for the stertor and want ofsensibility. Between five and six
o'clock he sent his wife out for some porter, and while she was gone he mixed a
white powder (corrosive sublimate,) in a milk-cup, with some tea, and, after
pouring it into a cup, drank it off. On her return, seeing the froth issuing from
his mouth, she taxed him with having taken poison, which he admitted. She
immediately raised an alarm, which brought to her assistance some neighbours,
who went for medical aid. They were unsuccessful until they found Mr.
Welch, and he reached the spot in less than five minutes: so that from the time-
the first alarm was given, which was at ten minutes to six (so sworn to by one
of the witnesses,) and thearrival of Mr. Welch, which he noticed to be at ten
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minutes after six, not more than twenty minutes could have elapsed; and
adding to that another additional five minutes—that being the time his wife
was away fetching the porter, which was at a public house only three or four
doors off—it appears certain that the death of this man took place in less than
half an hour. According to the account given by a bystander, the only
symptoms of which the deceased complained, were a burning heat in the
mouth and great nausea. The ordinary train of symptoms peculiar to this
poison do not appear to have presented themselves. Mr. Welch subsequently
analyzed, not only the liquid which was in the cup, but also the vomited
matters; and the results, in both cases, clearly proved that corrosive subli-
mate had been taken. An inquest was held, and the jury returned a verdict,
"That the deceased had died from the effects of corrosive sublimate, taken
whilst in a fit of temporary insanity brought on by repeated intemperance."
No post-mortem examination was made, as, from the satisfactory evidence of
the cause of death, the coroner did not regard it as necessary. Considering
the striking peculiarity of this case, namely, its rapidly fatal termination, this is
much to be regretted, as it mighta have added some interesting facts to our
pathological knowledge of the early effects produced by this poison on the
body.

Mr. Bigsley has published a case which proved fatal in two hours and a half;
but the poison was a solutionof the nitrate of mercury, notcorrosive sublimate.
On the other hand, the case may be protracted for several days : the following
summary will Hot only show this, but will also prove that the time at which
the poison destroys life, cannot be inferred from the quantity taken. In a case
related by Dr. Venables, two drachms of the poison killed a woman in eight
days,—and in another that occurred to Mr. Watson of Edinburgh, about the
same quantity destroyed life in six days. In a third, reported by Sobernheim,
three drachms did not kill for eleven days ; while in an instance, referred to by
Niemann, (Tasch. d. Arzneiw. 452,) where one ounce of the poison was
swallowed, the person did not die until the sixth day. In death from chronic
poisoning, the case may be protracted almost indefinitely.

TREATMENT.

If vomiting do not already exist, it must be promoted by the exhibition of
emetics. Various antidotes have been suggested for this poison; and among
these, albumen both of the yolk and whiteof egg, mixed with water, is perhaps
the best fitted to counteract its effects. This remedy appears to have been
beneficial even when it was not taken until some time after the poison had
been swallowed. (See Chapter on Antidotes, ante, p. 83.) Gluten may
also be used:—this may be prepared by washing flour in a muslin bag,under
a current of water. Should the case be urgent, the flour may be at once ex-
hibited in the form of a thick paste mixed with water. Gluten may often be
obtained in this way, when albumen is not at hand. M. Bouchardat states
that Cullerier saved two hundred patients who had taken an overdose ofcorro-
sive sublimate, by making them swallow, in twenty-four hours, from seven to
eight quarts of milk, with decoction of linseed and warm water. (Gaz. Med.
9 Jan. 1847.) These antidotal liquids may be serviceably employed for the
purpose of favouring the expulsion of the poison by vomiting, on which the
safety of the patient essentially depends.

Among the numerous chemical antidotes proposed, M. Mialhe has recom-
mended the hydrated proto-sulphuret of iron ; but Orfila has proved that this
substance is totally inefficacious when not given until after the elapse of ten or
fifteen minutes from the time at which the poison has been swallowed. ' Toxi-
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cologie, i. 720.) The same objection holds to the hydrated persulphuret re-
commended by M. Bouchardat.

In all cases, the entire expulsion of the poison from the stomach should be
looked to by the practitioner; and albumen or gluten may be given at the same
time to aid the efforts of vomiting. The use of the stomach-pump is of ques-
tionable propriety; since if the parietes of the oesophagus and stomach be
much softened and corroded, very slight force in its employment might lead to
perforation. In order to check excessive salivation, Mr. Allison has recom-
mended small doses of chlorate of potash. (See Med. Gaz. xxxviii. 953.)

CHAPTER XXVE

CHEMICAL ANALYSIS IN THE SOLID STATE—REDUCTION-PROCESS—TESTS FOR COR-
ROSIVE SUBLIMATE INVOLUTION THEIR DELICACY—OBJECTIONS TO THEIR EM-
PLOYMENT—IN ORGANIC LIQUIDS—DETECTION OF MERCURY IN THE TISSUES —IN ORGANIC SOLIDS—CALOMEL ITS EFFECTS—ITS ALLEGED CONVERSION TO>
CORROSIVE SUBLIMATE WHITE PRECIPITATE—OXIDES OF MERCURY GREY
POWDER—RED PRECIPITATE VERMILION DICYANIDE OF MERCURY—TURBITH
MINERAL—NITRATES OF MERCURY PROPORTION OF MERCURY IN PHARMACEU-
TICAL PREPARATIONS.

CHEMICAL ANALYSIS..

In* the solid stale.—We will first suppose that thepoison is= in the solid state,,
and in the form of a white powder. 1. A small quantity heated on thin platina
foil is entirely volatilized at a moderate heat,—(care shouldbe taken ih per-
forming this "experiment,)—in this property eorrosive sublimate resembles
arsenic, but differs in all other respects. 2. It is very soluble in water,—if
the water be warmed, the powder will be dissolved instantly. 3. A small
quantity of the powder dropped into a white saucer, containing a solution of
iodide of potassium, is turned ofa bright scarlet colour. 4. Dropped into potash
in a similar way it is turned of a yellow colour. 5. Into a solution of hydro-
sulphuret of ammonia, it is turned black. 6. When a few grains are rubbed
on a clean surface of copper, with a mixture of one part of muriatic acid, and
two parts of water, a bright silvery stain is produced, which is entirely vola-
tilized by heat. If zinc or tin-foil be used instead of copper, the surface
acquires a silvery lustre, and the metal becomes remarkably brittle. 7. When
mixed with three or four parts of calcined carbonate of soda, and heated in a
small tube similar to that employed irt the analysis of arsenic, the metal is
reduced ; and a ring of bright globules of mercury is formed, while common
salt remains in the tube. For the success of this experiment, the materials
must be quite dry, and the tube at first gently heated; any undecomposed
corrosive sublimate that may be sublimed', should be driven higher up, before
finally applying a strong heat, so that the ring of mercurymay not be obscured
by it. This last experiment is conclusive of the nature of the substance ; be-
cause mercury, being the only liquid metal, is the only metal which sublimes
in globules. If the end of the. reduction tube, containing the fused chloride of
sodium left as a residue in the decomposition, be filed off,reduced to powder
and boiled in water with a littlenitric acid, a solution is obtained in which, ore
the addition of nitrate of silver, chlorine may be proved to exist. The analysis
is then complete. The properties mentioned under 1, 2, and 5, are possessed
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in common by other bodies ; but the other characters are peculiar to the per-
salts of mercury : and when the results agree, render it absolutely certain that
the powder must be a persalt of that metal. The action of nitrate of. silver
upon the solution of the residue will prove that the persalt must have been a
chloride. There are therefore no objections to this mode of analysis. The
experiment of reduction will answer with any visible quantity of the poison.
An excellent reducing agent has been proposed by Dr. Frampton, namely,
purverulent metallic silver. Four parts of this should be used to one of corro-
sive sublimate. (See Med. Gaz. xxxii. 384.)

The weight, of the metallic sublimate may be determined in the same way as
that of arsenic (p. 274, ante,) and it may be preserved in like manner i. e. by
hermetically sealing the tube.

In solution in water.—It is very soluble in water, (ante, p. 311,) forming a
clear solution, which, when concentrated, has a faintly acid reaction and a strong
metallic taste. A few drops ofthe solution may be first gently evaporated on a
slip of glass, and then set aside to crystallize. If it be corrosive sublimate, it
forms slender opake silky prisms, sometimes of considerable length, and inter-
secting each other. When a weak solution of iodide ofpotassium is dropped on
them, they acquire a bright scarlet colour, and chloride of potassium is formed.
These characters which may be obtained from the minutest crystal and only
one drop of solution, prove that the body dissolved in water, is corrosive subli-
mate: it is thus distinguished from every other mineralpoison, and all other sub-
stances whatever.

TESTS.

I. Potash.—On adding a small quantity of caustic potash to the solution, a
reddish-coloured precipitate falls, becoming yellow by the addition of a larger
quantity of alkali. This precipitate, when washed, dried, and heated in a re-
duction tube, yields a' well-defined ring of metallic mercury. The filtered liquid
will be found, on being tested with nitrate ofsilver, to contain chloride ofpotas-
sium, thus proving that the mercury was combined with chlorine—and that the
compound was soluble in water. 2. Protochloride of tin.—On adding this test
in rather large quantity to the solution, a white precipitate at first falls down,
(calomel,) becoming speedily of a slate-grey colour, and afterwards almost
black. On warming the liquid it soon becomes clear, while a heavy precipitate,
in great part formed of pure metallic mercury, falls to the bottom of the vessel.
The mercury may be collected by pouring the liquid on a filter, and afterwards
warming the filter; or its presence may be easily demonstrated by pouring the
water carefully from the precipitate, and forcing down upon this a slip of bibu-
lous paper;—this absorbs the water from the mercury, and the pressure con-
denses the metal into one or more well-defined globules. '3. Sulphuretted hy-
drogen gas.—This gives at first a precipitate, partly black and partly white,
(chlorosulphuret,) becoming entirely black when the current of gas has been
allowed to pass in for some time. Hydrosulphuret of ammonia gives a similar
precipitate in the solution;—thus clearly distinguishing corrosive sublimate from
arsenic. The test acts equally in an acid solutionof the salt. The precipitated
black sulphuret ofmercury, dried and heated with carbonate of soda or metallic
silver, easily furnishes a ring of pure metallic mercury. 4. Precipitation by
metals.—If we acidulate the liquid with a few drops ofdilutedmuriatic acid, and
introduce a slip ofbright copper, or what is better, fine copper-gauze, it is soon
coated with metallic mercury, having more or less of a silvery lustre, especially
on friction. On heating the copper in a reduction-tube, the mercury may be
obtained in well-defined globules. If, instead of copper, we employ finely pow-
dered silver, as recommended by Dr. Frampton, the results are more satisfac-
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tory; and a larger quantity of mercury is procured in the sublimate. Pure tin
or finely-laminated zincmay be also usefully employed. "While thezincacquires
a silvery whiteness, it becomes brittle, and when broken upand heatedin a reduc-
tion-tube an abundant sublimateof metallicmercury is obtained. 5. The galvanic
test.—There are various ways in which galvanism may be applied to the detection
ofmercury in corrosive sublimate. Dr*. Wollaston, on one occasion, employed
an iron key and a guinea: he placed a drop of the suspected solution on a sur-
face of gold, and touched it and the gold with thekey:—the mercury was de-
posited on the gold in a bright silvery stain. The following is a ready method
ofproducing the metal. Place a few drops of the solution on a clean surface of
copper and slightly acidulate it with muriatic acid:—then touch the copper
through the solution with a slip of zinc foil. Wherever the copper is touched
by the zinc, the mercury is deposited, and on washing the surface with diluted
muriatic acid or ammonia a silvery stain is left, which is immediately dissipated
by the heat of a spirit-lamp. The experiment may be modified by twisting a
slip of zinc round a slip ofbright copper, or copper-gauze, and introducing them
into the liquid:—any change of colour or tarnish is very apparent on the cop-
per. Mercury is deposited on both metals. A surface of gold with zinc foil is,
perhaps, more delicate than a surfaceof copper as a test of the presence of mer-
cury. Applied in a way to be presently explained, it will detect the metal when
nearlyevery other method fails. Other tests have been proposed; but I omit all
notice of them, because the foregoingare, in my opinion, quite sufficient for every
practical purpose.

Delicacy ofthe tests.—It may be proper to mention here therelative action
of these tests. The protochloride of tin, added to the 8640th of a grain of cor-
rosive sublimate, dissolved in one drop of water in a minute tube, produced a
dark grey discoloration, from which in twenty-four hours a black substance
separated. This, however, was in such small quantity that it was impossible
to determine whether it did or did not contain any mercury. This test added
to one fluid-drachm ofwater holding dissolved the 144th ofa grain of corrosive
sublimate, produced great turbidness, and a finely-divided precipitate fell down
in twenty-four hours. From this precipitate it was found impossible to procure
any portion of metallic mercury. On an equal quantity of the same solution,
iodide ofpotassium had no effect whatever; but the hydro-sulphuret ofammonia
gave a dark greenish-black colour without any decided precipitate. Coils of
gold and zinc foil, and of copper and zinc foil, which failed to detect the 8640th
grain in the smallest possible quantity of water, were now introduced into two
quantities of liquid containing each the 144th of a grain in one fluid-drachm,
and a drop of dilutedmuriatic acid was added. There was no apparent change
for several hours. After twenty-four hours the copper and gold were coated,
the former having a bright silvery lustre. The film of mercury on the copper,
was so thin that no globules could be obtained on heating the metal in a reduc-
tion tube. From the gold and zinc, however, two well-defined globulesof mer-
cury, perceptible only by the aid of a lens, were procured. These are perhaps
the limits of the application of the tests for this poison; and it would appear,
therefore, thatby the galvanic test we may procure clear evidence of the pre-
sence of mercury in cases where the protochloride of tin fails to separate it in a
distinctly recognizable form. With respect to the silver test of Dr. Frampton,
it is very delicate, and perhaps only inferior in action to gold and zinc. I found
in my experiments that no mercurial sublimatewas obtained, when thequantity
of corrosive sublimatewas the 144th ofa grain in one fluid-drachm ofwater; and
this was after long boiling, and several hours' contact. Dr. Frampton does not
appear tohave operated on less than a grain of thepoison, confining himselfmerely
to theeffects of dilution; but he found that the silver test enabled him to detect
mercury whenthe quantity ofcorrosive sublimate wasno more than one grain in
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eight fluid ounces of water. There is no doubt that thistest is sufficiently delicate
for all practical purposes. Before we employ it, we should satisfy ourselves that
the silver contains no mercury, by heating a portion of it in a reduction-tube.

Objections.-—Among the above-mentioned tests, there is only one to which
any objection can be offered, namely,—3. Sulphuretted hydrogen gas, or hy-
drosulphuret of ammonia. Either one 'or both of these re-agents will give a
black or dark brown precipitate with several metals, as for example with the
salts of lead, copper, bismuth, silver, nickel, and some of the compounds of tin
(p. 131, ante.) The precipitate derived frommercury is, however, distinguished
from all the others, by the fact that it easily yields this metal when dried and
heated in a tube with carbonate of soda or metallic silver. Again, the objection
is at once answered by the fact, that the other tests are conclusive of the pre-
sence of a mercurial salt: it could only apply when the production of a black
precipitate from sulphuretted hydrogen was alone relied on, as evidence of the
presence ofa mercurial salt. Hitherto it will be seen that the analysis has been
chiefly confinedto the demonstrationof the mercury. In speaking of the potash-
test, the means of proving the presence of chlorine were pointed out: but the
nitrate of silver may be at once added to a solution of the poison itself. It
has been said that this is objectionable, because calomel is also precipitated.
Admitting that this is the case, still the test is equally applicable; because there
is no other soluble salt of mercury which gives a precipitate with nitrate ofsilver,
insoluble in nitric acid, except corrosive sublimate.

In liquids containing organic matter.—The same process of analysis will
apply to the vomited matters andcontents of the stomach. Masses ofcorrosive
sublimate may be sometimes locked up in thick viscid mucus; and in such
cases, the coarse powder being heavy, itmay be sometimes separated by simply
agitating the viscid liquid in water, and then decanting it suddenly. This
poison is decomposed and precipitated by many organic principles, sueh as
albumen, fibrin, mucous membrane,—also by gluten, tannin, and other vegeta-
ble substances. Thus, then, we cannot always expect to find it in 'a state of
solution. We must filter in order to separate the liquid from thesolid portion 1;and our first object will be to determine whetherany of the poison is held in
solution. If the liquid be clear, the protochloride of tin may beused as a trial-
test: ifan abundant grey precipitate be formed, the poison is probably present
in large quantity. I have found occasionally useful, as a trial-test, the galvanic
reduction of a portion of the liquid on copper-foil, by means of zinc and a small
quantity of diluted muriatic acid. Supposing that one or both of these tests
give strong evidence of the presence of mercury dissolved, we may add to the
liquid one-half of its bulk of ether in a bottle, and agitate the mixture. On
allowing it to stand some time, the greater part of the ether will rise to the
surface, holding dissolved the corrosive sublimate, which was contained in the
organic liquid. This may be separated by decantation, by a funnel or pipette,
and distilled in a retort:—the corrosive sublimate is thus recovered in a pure
state. This process, which was first suggested byDr. Christison, I havefound
to answer only where the corrosive sublimatewas in moderately large propor-
tion. If none should be thus procured, the following method will detect mer-
cury, even when present in very small quantity ,* and this plan, of course,
applies to all those cases where the trial tests fail to give any satisfactory indi-
cations of its presence. Cut a slip of fine gold foil, of about one inch in length
and one-eighth of an inch in width ; it shouldbe just large enough to enter into
a small reduction-tube. We then twistround this, in a spiral form, a narrow
slip of finely-laminated zinc; acidulate the suspected liquid with a few drops
ofdiluted muriatic acid, and suspend the gold and zinc by a thread in the midst
of it.. Several such pieces may be at once suspended in the liquid. According
to die quantity of mercury present, thegold trial be coated with a grey-coloured
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deposit, either immediately or- in the course of a few hours. If at the end of
ten or twelve hours the gold retains its bright yellow colour, there is probably
no mercury present, or the quantity is exceedingly minute. Supposing the
gold to have lost its colour, owing to its having become completely coated, we
should remove it and dip it in ether, and afterwards in distilled water, to wash
off any corrosive sublimate and organic matter adhering to it: it should then
be dried in air without being allowed to touch any surface, and introduced into
a reduction-tube. The zinc may be in part dissolved; but as mercury is also
deposited on this metal, whereby it is commonly rendered quite brittle, it may
be introduced with the gold into the tube. On applying heat, a fine sublimate
will soon appear in the cool part of the tube, which, if not perceptible to the
eye, may be easily seen, by the aid of a common lens, to consist of minute
globules of mercury. Slips of fine copper or copper-gauze, with or without
zinc attached, or slips of pure laminated zinc alone, may also be employed as
a substitute for gold; but in this case, afterremoving the metals, it is necessary
not only to wash in water, but in a solution of weak ammonia, in order to
remove from the mercury any adhering salt of copper. The action of copper
is aided by applying heat to the solution. Devergie has recommended tin ;—
but common tin is said to be often contaminated with mercury. There is no
doubt that the silver tests ofDr. Frampton is preferable to the use of tin. Ac-
cording to the experiments of this gentleman, mercury is easily separated by
means of silver on long boiling, when the poison is in an extreme state of dilu-
tion. (Med. Gaz. Oct. 1843.) I found that a few drops of an organic liquid,
containing corrosive sublimate, which was prepared five years before, yielded,
on boiling it with metallic silver and muriatic acid, satisfactory evidence of
mercury in the course of a few minutes. Dr. Frampton recommends that
the deposit should be boiled in potash to remove organic matter, and then
digested in ammonia, to dissolve the chloride of silver formed:—butthere is
an objection to this in the fact, that potash, on boiling, reduces the chloride to
oxide of silver, and this, withammonia, mightproduce afulminating compound.
The ammonia should therefore be first employed. Simple washing in water
will commonly be found sufficient. The reduction by silver would be con-
venient, when the quantity of organic liquid was small; but otherwise we
should prefer the use of gold and zinc. Should there be any difficulty in pro-
curing stout gold-foil for this experiment, copper covered with a layer of gold
will answer equally well. Copper foil may be gilt by the ordinary process of
electro-gilding, using the cyanide of potassium as the solvent for gold; or slips
of copper and fine copper wire or gauze coiled up may be covered with a thin
layer of gold, by boiling them for twenty minutes in a solution of chloride of
gold, to which crystals of bicarbonate of potash have been added in excess.
This mixture must be boiled for halfan hour before it is used for gilding; and
the copper should be thoroughly cleaned by plunging it into diluted nitric acid,
before it is introduced. Platina may be substituted for gold in this experi-
ment, and gold or platina wire,may be used instead of the laminated metals ;
but the great advantage of gold is, that we can note the degree and rapidity of
deposition by the loss of its bright yellow colour.

Dilution interferes with the action of the galvanic test, for I could obtain no
deposit on gold, from one-sixteenth of a grain of corrosive sublimate in sixteen
ounces of porter. It may be objected that this galvanic process only proves
the presence of mercury : but a medical juristcan seldom do more. It would
show that mercury was present in some tangible form ; and the only common
soluble salts of this metal are both highly poisonous—namely, corrosive subli-
mate and pernitrate :—whether the substance had acted as a poison or not,
wouldbe determined from symptoms and post-mortem appearances ; —whether
it had been given or intended as a medicine or not, would be easily deduced
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from other circumstances. The only way to prove thatthe mercury was really
in the form of corrosive sublimate, would be either by the discovery of some
undissolved portions of the solid poison in the stomach or its contents:—or by
a separation of the poison, when actually in solution, by means ofether. The
addition of nitrate of silver to the contents of the stomach, or to an article of
food, in order to detect the chlorine, would be in the highest degree objec-
tionable ; since the nitrate of silver is not only precipitated abundantly by most
kinds of organic matter, but also by common salt, which, if not taken as an
article of food, is always present naturally in the gastric secretions. Such an
experiment might in certain cases be the basis of a chemical suspicion of the
nature of the mercurial compound, but not ofa medico-legal opinion.

Let us suppose that the filtered liquid contains no trace of a mercurial salt,
we must now direct our attention to the analysis of the insoluble matters sepa-
rated by filtration. These may be boiled in distilled water; the liquid filtered
and tried by ether; if this does not succeed, it may be tried by the galvanic
test. I have found that most of the compounds which corrosive sublimate
forms with organic matter, yield commonly sufficient poison for detection by
boiling them in water, when the analysis has not long been delayed. But
supposing that the solid matters,—even comprising the stomach itself, cut into
pieces,—yield no traces of the poison, it will be difficult to obtain evidence of
its presence ; —the process to be presently described for detecting mercury in
the organic tissues, may thenbe resorted to.

Dr. Christison has recommended the use of protochloride of tin as a preci-
pitant in organic mixtures. If this be used, the precipitate should be well
boiled in strong muriatic acid, and afterwards in potash, in order to separate
from it any oxide of tin and organic matter. This process is indispensable,
when we wish to ascertain the total quantity of mercury present, so that the
quantity of corrosive sublimate may be determined. When the protochloride
of tin does not give a precipitate in a suspected liquid, it is pretty certain that
no mercury will be detected either by the galvanic or any other test. When
the quantity of poison is small, I have found that there is much trouble and
some risk of loss in attempting to separate the mercury by the protochloride
of tin, and that it cannot be readily done. By means of the galvanic test, I
was enabled to detect the one-sixteenth part of a grain of corrosive sublimate
dissolved in one ounce of an organic liquid, and to obtain the metallic mercury
from it in less than half an hour. The deposition on the gold was slow, but
the mercury was entirely accumulated on the metal. Protochloride of tin gave
an abundant precipitate with the same proportion of poison, but it was a much
more troublesome and tedious process to obtain the mercury from this pre-
cipitate.

It is not possible to conceive a case where, in an analysis of this kind, the
galvanic test would not be immediately applicable. This, it will be observed,
is merely the medium for furnishing a ring of pure metallic mercury ; and as
in the case of arsenic, it is not so much from the quantity of arsenic we obtain
by the reduction-process, as from the clear and undoubted evidence of its pre-
sence, in the physical and other properties of the metal;—so in the case of
corrosive sublimate, it is not necessary to precipitate all the mercury in a given
organic mixture, in order to say that this metal is there present. Thus, then,
if from an organic liquid, by means of the galvanic test, we can obtain a dis-
tinct sublimate of mercury, we need not employ either the protochloride of tin
or sulphuretted hydrogen gas, to separate the whole of the poison, unless our
object be to determine the total quantity present. An arsenical sublimate
weighing less than the l-50th part of a grain, furnishes evidence of the pre-
sence of that metal; the same is true of mercury, however the sublimate may
be procured; and an operator has no more occasion to obtain all the mercury
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from the corrosive sublimate contained in a stomach, than he has to obtain all
the arsenic from the arsenious acid diffused through the stomach and intestines
in a case of arsenical poisoning.

The poison not detected.—Corrosive sublimate is not easily lost in organic
liquids, when it is in moderate quantity. A few grains of this poison were
mixed with some ounces ofalbumen, gruel, and porter, in January 1839. An
abundant precipitate was formed. The mixture has been loosely exposed for
eight years: but the poison is now easily discovered by the protochloride of
tin, by the galvanic test, and by metallic silver, both in the supernatant liquid
and in theprecipitate. Corrosive sublimate is not always found in the stomachs
of personspoisoned by it, although, from its readily combining with the mucous
membrane, it is more likely to be detected than arsenic. In a well-marked case,
which occurred to Mr. Watson, where two drachms killed a person in six
days, none was found on a chemical analysis of the contents. This may have
been partly due to the length of time that had elapsed. In a case in which
two drachms were swallowed, and the man died in four days, no mercurywas
detected in the stomach or tissues, (p. 322, ante.) In Mr. Illingworth's case,
where probably less was taken, and death occurred rapidly, it was freely de-
tected in a state of solution, (p. 327, ante.)

Ifa person has died under symptoms of mercurial poisoning, it will gene-
rally be sufficient that the chemical analysis should show that mercury was
present in the contents of the viscera. In what form the mercury was taken,
is afact which must be proved by other circumstances : but it may be objected,
whenever mercury is found in an insoluble state in the viscera or theircontents,
that it had been derived from some mercurial preparation administered medi-
cinally, such as calomel, blue pill, or grey powder. This must be admitted,
as the specific poison is not, in such cases, readily susceptible of detection;
but the very obvious answer is, that symptoms and post-mortem appearances
indicate the fact of poisoning, and the analysis is merely corroborative. The
discovery ofa soluble compound of mercury in any suspected organic liquid,
whether administered or not, must always remove the suspicion of its being
derived from a medicinal preparation: if corrosive sublimate have itself been
used as a medicine, it will be sufficiently apparent from circumstances.
Besides, the dose in such cases is always extremely small. (See p. 345.)

Detection of absorbed mercury in the tissues.—The researches of numerous
chemists, as well as the more recent experiments of MM. Danger and Flandin,
have removed any doubt which might have formerly existed, respecting the
absorption of mercury in cases of poisoning. It is said that corrosive subli-
mate is itself absorbed, but I am not aware that there is any proof of this,—all
we know is, that mercury has been extracted from the tissues of the body.
The experimentalists above mentioned, a few years since presented a memoir
to the Academy of Sciences, detailing their method of detecting absorbed mer-
cury. They heat the animal matter, finely cut up, to about 212°, with one-
third or one-half of its weight of strong sulphuric acid. In an hour or two,
the whole forms a dark carbonaceous-looking liquid. It is allowed to cool,
and powdered chloride oflime is then gradually added. The liquid becomes
whiter and more viscid. The quantity of chloride used is about equal to the
weight of sulphuric acid: it is added until the whole appears like a white
calcareous mass. The residue dried is then digested in absolute alcohol,
which dissolves the mercurial compound; it is now diluted with distilled
water, and the earthy residue is repeatedly washed,—the liquids being after-
wards mixed and concentrated. The concentrated liquid is placed in a funnel
terminating at an angle of 90° in a capillary point,—the galvanic plates of
gold and tin being introduced into the contracted part of the funnel. In this
way every drop of liquid comes in contact with the metals, and the gold
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is slowly covered with the mercury. It is stated that the metal has thus been
detected in a solution containing the 100,000th part, which shows that the poi-
son may be exceedingly dilutedand yet susceptible ofdetection. These gen-
tlemen have thus extracted mercury from rather more than three ounces of the
liver of an animal poisoned by corrosive sublimate. What absolute quantity
of thepoison they have succeeded in detecting in their experiments is not stated.
(See Comptes Rendus, 31 Mars, 1845, 951; also, Ann. d'Hyg. 1846, i. 206.)
This is obviously nothing more than the old galvanic process, modified by
allowing each particle of liquid to come slowly in contact with the metallic
plates. The use of the chloride of lime does not appear to be absolutely
necessary, and it materially adds to the bulk of the substance for analysis.

The diffusion of this poison through the system even when mercurial pre-
parations have been applied externally, is well illustrated by the fact thatLan-
clerer detected mercury in the pus from the bubo of a man who had employed
mercurial frictions. (Heller's Archiv. 1847, H. 2, p. 185.)

Any of the processes elsewhere described (see chapter on Analysis, ante,
p. 132,) may be employed. We may bring the organic matter to a state of
perfect solution by muriatic acid, we may carbonize it by sulphuric acid, or
we may entirely destroy it by nitro-muriatic acid. The surplus acid, in each
case, must be driven off or neutralized by an alkali before copper gauze or
the plates of gold and zinc are used. Orfila states that in boiling a solutionof
corrosive sublimate, a portion of the poison is lost by evaporation with the
water. (For a method of preventing any loss, see p. 295, ante.)

In solids.—Corrosive sublimate may be easily detected in organic solids by
boiling a small portion of the solid with copper gauze and a few drops ofmuri-
atic acid; or the plates of gold and zinc may be at once used. I have thus in
one instance detected it in snuff.

Quantitative analysis.—If the poison be entirely in a soluble form, we
may procure the mercury from a part only by the protochloride of tin, and
calculate theremainder proportionally. Ifit be in an insoluble form, we must
then pursue the process recommended in the preceding page, and precipitate
it entirely by the salt of tin, purifying the mercuryby boiling itfirst in potash,
and secondly in muriatic acid. For every 100 grains ofmetallic mercury ob-
tained, we must allow 135 grains of crystallized corrosive sublimate to have
been present.

CALOMEL.
This substance, now called chloride of mercury, although commonly re-

garded as a mildmedicine, is capable of destroying life, even in comparatively
small doses. Several cases have been already referred to, where excessive
salivation, gangrene of the salivary organs, and death, have followed from the
medicinal doses of a few grains, (p. 312.) There is a case reported in the
Medical Gazette (xviii. 484,) in which a boy,aged fourteen, was killed in about
three weeks by a dose of only six grains of calomel. It is singular that in
this case neither the teeth nor the salivary glands were affected; still, consi-
dering the effects of calomel in other instances, it seems most probable, that the
ulceration and gangrene of the face, which followed, were due to it. Pereira
mentions the ease of a lady who was killed by a dose of twenty grains of
calomel; she had previously taken a moderate dose without a sufficient effect
being produced.

Sobernheim states that a girl, aged eleven, took in twenty-four hours eight
grains of calomel, for an attack of tracheitis, and died in eight days from in-
flammation and ulceration of the mouth and fauces. In another instance,
which occurred to Lesser, fifteen grains of calomel produced similar effects,
with excessive salivation; and this patient also died in eight days. Meckel
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relates that twelve grains have destroyed life. (Lehrbuch der Ger. Med.,
267.) Two cases of death from calomel, in children, are recorded in the Re-
gistration returns for 1840.

There are many other fatal cases on record, and the facts seem to leave no
doubt that calomel may, in large doses, act as an irritant poison. It was sup-
posed that these effects might be ascribed to this compound being adulterated
with corrosive sublimate; but Dr. Christison examined ten different specimens
of calomel without finding in one so much as one five-hundredth part of its
weight of corrosive sublimate; this would be less than a grain to an ounce; and
in a common dose of three grains of calomel there would be no more than the
one hundred and sixtieth part of a grain of corrosive sublimate,—a quantity
insufficient to do mischief. (Ed. Med. and Surg. Journ. xlix. 336.) It has
been further supposed that calomel might be converted into corrosive subli-
mate,by the free muriatic acid contained in the gastric secretions; but the very
minute proportion in which this acid exists in the gastric juice, according to
Dr. Prout, renders this explanation improbable.

With these facts before us, it is a remarkable circumstance that calomel has
been often taken in very large doses medicinally and accidentally, without pro-
ducing dangerous consequences. Dr. Pereira states that upwards of five
ounces of calomel were given in forty-two hours, to one cholera patient,
without producing any sensible effect. (Med. Gaz. xviii. 468.) It may
be objected, however, that we are hardly entitled to draw a fair inference
of its effects on a healthy person, from exhibiting it in cases of disease; since,
as it is well-known, opium itself may be given in poisonous doses, to persons
affected with certain diseases, without any injury resulting. The following
case, however, shows, that even an ounce may be taken by a healthy person
without serious effects resulting. A healthy girl, aged nineteen, swallowed
about an ounce of calomel by mistake for magnesia. She took it in milk, and
rinsed out the cup, so that the whole was swallowed except a few grains.
The mistake was not discovered until two hours afterwards : she then expe-
rienced slight nausea and faintness. Emetics and lime-water were given, and
in about half an hour the larger portion of the calomel was discharged, mixed
with mucus* Severe griping pains with tenderness of the abdomen came on ;
but in the course of four days the girl had completely recovered without the
salivary organs having become in the least degree affected. (Med. Gaz., July
1838.) It is proper that a medical jurist should know that life has been de-
stroyed by this medicine; and that death from calomel has become a subject of
medico-legal investigation. On these occasions it is likely there will be some
difference of opinion respecting the cause of death. An interesting case of
this kind, in which a man was tried for the murder of his wife by calomel, is
related by Dr. Christison. (Op. cit. 430.) Mr. Swan found that calomel
given to a full-sized dog, in doses of from three to four grains night and morn-
ing for a week, gave rise to ulceration of the gums, a discharge of bloody
saliva, loss of power in the hinder legs, and death on the ninth day. The
stomach and all the thoracic and abdominal viscera were sound, with the ex-
ception of some appearances of chronic inflammation in the large intestines.
A similar experiment on another dog gave like results, and in both cases the
ganglia of the sympathetic nerves were found inflamed. (Action of Mercury,
p. 5. 1847.) These, with the facts above related, show how erroneous it is
to suppose, thatbecause a body is quite insoluble in water, it is therefore inert.
A medical jurist must bear in mind that, under certain diseased states of the
body, a simple medicinal dose of calomelmay produce the most serious effects
on young subjects, and even cause death. (See Salivation, ante p. 312.)

Conversion of calomel to corrosive sublimate by alkaline chlorides. —There
are various ways in which corrosive sublimate in solution may become par-

29



338 EXPERIMENTS OF THE CONVERSION OF CALOMEL TO

tially decomposed and converted into calomel. Long exposure to light, espe-
cially of the alcoholic solution, is sufficientfor thispurpose. Onthe other hand,
it is important to inquire, in relation to a substance so extensively used for
medicinal purposes, whether in some instances calomel may not become partly
converted to corrosive sublimate within the body, and act as a poison. A case
of some interest in relation to this point occurred recently in France. A phy-
sician prescribed for a child, powders, containing in each, five grains of muri-
ate of ammonia, five grains of sugar, and halfa grain ofcalomel. After taking
a few of these powders, the child died with all the symptoms of poisoning
by corrosive sublimate; and the apothecary was charged with the death of the
child, on the supposition that he had substituted corrosive sublimate for calo-
mel. Experiments were instituted to ascertain whether the calomel could
have been decomposed by the ammoniacal salt; and itwas satisfactorily proved,
that a portion at least was converted into corrosive sublimate. M. Mialhe,
who reports thei case, has confirmed this result. He states that calomel, when
mixed with muriate of ammonia,—the chlorides of sodium (common salt,) or
potassium and distilledwater, is partly transformed into corrosive sublimate
and metallic mercury. He found that this decomposition took place at the
temperature of the body, and even at the ordinary temperature, (60°) in the
course ofa few seconds. The mercurial or metallic taste of calomel depends,
according to this gentleman, on its partial conversion into corrosive sublimate
by the alkaline chlorides contained in the saliva ; and thequantity of sublimate
formed within the body on the taking of calomel, will, therefore, depend on
the quantity of alkaline chloride (salt) which it may meet with in the alimen-
tary canal. (Ed. Med. and Surg. Journ., July 1840.) These facts are of
some importance in relation to the administration of calomel as a medicine,
more especially in conjunction with alkaline chlorides, or where much salt is
introduced into the stomach as an article of food.

The following are the results of some experiments which I have made in
respect to this alleged conversion of calomel into corrosive sublimate. A few
grains of calomel were boiled for some minutes in a saturated solution of com-
mon salt; it became of a dark grey colour, and when the filtered liquid was
tested, it gave the usual reactions indicative of the presence of a portion of cor-
rosive sublimate. The solution was precipitated of a scarlet colour by iodide
of potassium, which, as we have seen, is one of the weakest of the tests for this
poison:—but at common temperatures the effects were widely different. 1.
Fifteen grains of calomel were digested for two months in an ounce of diluted
muriatic acid. The liquid whenfiltered gave, with protochloride of tin, a very
faint cloudiness,—but not the slightest deposit of mercury took place in twenty-
foUr hours, on introducing gold and zinc. 2. The same quantity of calomel
was introduced into one ounce of a saturated solution of common salt:—after
two months' digestion protochloride of tin gave, with about one-fourth of the
liquid, a dark-grey turbidness:—but by this means, no mercury could be pro-
cured. A piece ofgold with zinc became, however, slightly coated in twenty-
four hours, but iodide of potassium had no effect. This showed that only a
very minute portion of corrosive sublimate could have been produced. 3. A
mixture was made often grains ofmuriate of ammonia, ten grains of sugar, and
one grai|n of calomel, in one ounce of Water. After a lapse of two months
there was not sufficient corrosive sublimate formed, to conceal, by a deposition
of mercury, the yellow colour of the gold, although the coil of gold and zinc
remained in the liquid twenty-four hours. Here the quantities were twice as
great as thbse contained in the powder. It might be objected that this change
may be materially affected by temperature. In the above experiments the
temperature had been about 55° :—but in another case, 4, a similar mixture,
was kept for two hours by means of a water-bath at about 98°, and the liquid
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was filtered and tested. Protochloride of tin rendered a portion of it turbid: a
slip of copper was faintly coated with mercury in twenty-four hours, but the
yellow colour of gold was not entirely concealed on the application of the gal-
vanic test. 5. In mixing the above materials with a quantity of water at 60°,
sufficient to form a kind of paste, the powder became grey in a few seconds,
clearly indicating that the calomel was undergoing a partial conversion into
corrosive sublimate. Admitting, therefore, that a change of this kind does
take place, it seems to me very improbable, that the quantity of corrosive sub-
limate formed from a few grains of calomel, should be sufficient to produce
symptoms of irritant poisoning, or to cause death. Nevertheless, a case has
been recently reported in which death was referred to this cause. A man
affected with cerebral fever was ordered occasional doses of calomel with an
enema composed of decoction of senna and a table-spoonful of common salt.
The patient died the same evening, and death was ascribed to the formation of
corrosive sublimate in the body by the chemical reactions of the two salts.
(Journal dePharmacie, Janvier 1846.) This case is veryimperfectly reported.
There is no satisfactory account of symptoms or post-mortem appearances,
nor is it alleged that corrosive sublimate was found in the dead body. Be-
sides it is not easy to understand how the common salt given by the rectum
should pi»duce corrosive sublimate with the calomel taken into the stomach !

It has been already remarked that calomel itself is often mixed withcorrosive
sublimate. On boiling one grain in distilled water, filtering the liquid, and ap-
plying the tests for corrosive sublimate, more especially the protochloride of tin,
effects very similar to those just described, although less in degree, were pro-
duced.

Chemical analysis.—Calomel is commonly seen in the form of a white pow-
der with a faint yellow tint, so insoluble in water, that it is said to require
12,000 parts to dissolve one part. It is also insoluble in alcohol and ether,
which may be thus usefully employed to separate from and detect in it any
traces of corrosive sublimate. Calomel, when long exposed to light, becomes
deeper in colour; this is thought by some to be owing to its partial conversion
to corrosive sublimate; but there is no evidence of any of this poisonous salt
being thus produced. The specific gravity ofcalomel is much greater than that
of corrosive sublimate; and owing to this property it is not difficult to separate
it from organic liquids by decantation. Among the characters by which calomel
may be identified, we may note the following:—1. Its insolubility in water;-«-
it is soluble in strong nitric acid, but decomposed by it into corrosive sublimate
and pernitrate ofmercury. Strong muriatic acid transforms it to corrosive sub-
limate and metallic mercury; and nitro-muriatic acid converts it readily to cor-
rosive sublimate on boiling. 2. When heated on platina over a spirit-lamp it
is sublimed, but it is not so volatile as corrosive sublimate: during sublimation
it is partially decomposed into that substance and metallic mercury. 3. When
droppedinto a solution ofiodide ofpotassium, it is slowly turnedofa dingy, green-
ish-black colour; but if the iodide be much diluted, the powder acquires a yel.
low colour. 4. By a solution ofpotash, it is turned black, chloride ofpotassium
being formed in the liquid. 5. It is also turned black by a solution of hydro-
sulphuret ofammonia. 6. It gives a silvery stain when rubbed on clean copper
with diluted muriatic acid. 7. It yields a ring of metallic mercury when
heated with the carbonate of soda. 8. It is decomposed by a solution of pro-
tochloride of tin, and reduced to metallic mercury. In some of these characters
it resembles corrosive sublimate,but it is eminentlydistinguished fromthat body
by the first, third, and fourth. In addition to these differences, calomel is turned
black by solutionof ammonia, while corrosive sublimateforms a whitecompound.
In order to detect the chlorine, it is necessary to boil in water the residue, left
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in the reduction-tube after complete sublimation of the mercury: and then add
to the filtered liquid, neutralized by nitric acid, nitrate of silver.

WHITE PRECIPITATE. AMMONIO-CHLORIDE OF MERCURY.
This is an irritant compound, although little is known concerning its effects.

In January, 1840, a young woman, who had swallowed this substance, was
received into St. Thomas's Hospital. She had mixed it up and taken it in
water,—but the quantity swallowed could not be ascertained. The stomach-
pump was employed, mucilaginous drinks and olive-oil were administered; and
in the course of a few days she perfectly recovered. The symptoms under
which she suffered were those of gastric irritation. Judging from this case,
white precipitate does not appear to be a very active preparation. One in-
stance ofdeath from salivation produced by this compound, is recorded in the
Registration returns for 1840, in a child, aged seven.

Chemical analysis.—This powder resembles corrosive sublimate in being
entirely volatilized by a moderate heat, and in giving a metallic sublimate with
dried carbonate of soda, but it differs in being insoluble in water. By heating
it with solution of potash, ammonia is evolved, chloride of potassium formed,
whereby the chlorine may be detected, and yellow peroxide of mercury, after
long boiling, is left, which may be easily analyzed in the way described at p. 330.

BLACK OXIDE OF MERCURY.

This appears to be oneof the least injurious preparations of mercury. It is
a purgative, and in large doses would probably act as an irritant. In small
doses frequently repeated, it gives rise to salivation and other symptoms indica-
tive of the action of mercury. I have not been able to find any case in which
it has produced injurious consequences in the human body.

Chemical analysis.—It is a compound of a black, or if long kept (owing to
partial decomposition) of a greenish colour. 1. It has no taste,and is insolu-
ble in water and alkalies. 2. Either nitric or acetic acid will dissolve it. 3.
Muriatic acid produces with it, calomel. 4. When heated it gives off* oxygen,
and a mercurial sublimate is obtained. The only case in which this compound
is liable to give rise to a question ofpoisoning is in reference to its use in Black
wash—-made by mixing lime water and calomel. This compound is formed of
black oxide of mercury and chloride of calcium: it is used only externally, but
by accident it may be swallowed. The oxide is supposed to exist in some me-
dicinal compounds, such as blue pill, mercurial ointment, and grey powder or
mercury and chalk. The more probable view, however, is, that the mercury is
in these cases only in a very fine state of mechanioal division.

BLUE PILL.

The account of an inquest on a person alleged to have died from the effects
of Blue pill, will be found reported in the Medical Gazette, October 1843. It
appears that the deceased, set. 40, took some medicine prescribed for him by a
practitioner. It consisted of six grains of blue pill and three of calomel. This
was alleged to have produced salivation and a mercurial fever, of which the
man died in about seven weeks. The salivation was probably owing to a re-
markable idiosyncrasy; even a smaller dose than that here prescribed, has been
known to cause fatal salivation. But from the evidence, it was not improbable
that the deceased had taken some quack pills, which, had theircomposition been
known, might have accounted for the severity of the symptoms. The jury re-
turned a verdict of natural death, but called theremedy administered " an over-
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dose of strong medicine." (Ph. Journ., Nov. 1843.) Thiscompound can hardly
be considered as an active poison. In doses offrom five to ten grains it acts as
a purgative. The only cases in which it has produced serious or fatal effects
are those in which excessive salivation has followed its long-continued use in
small doses.

Chemical analysis.—The odour and colour are sufficient to identify this
compound. No globules of mercury can be seen if it be well prepared, but
whenrubbed on a clean surface of gold, it gives a white mercurial stain. By
nitro-muriatic acid, the organic matter is decomposed and the mercury con-
verted to corrosive sublimate. In this way it may be analyzed. Three grains
of blue pill contain one grain of mercury.

MERCURIAL OINTMENT. UNGUENTUM HYDRARGYRI.
This is a mixture of finely-divided mercury in a metallic state with lard and

suet. It is of a blueish-grey colour, commonly used externally, and producing
salivation and other mercurial symptoms by absorption. It is not often given
internally, although its effects would be doubtless the same as those of blue pill.
I lately had to examine many articles found in the possession of a woman
charged with the crime of poisoning. There were several specimens of this
ointment among them; but there was no proof that it had been administered
as a poison. It would require a very large dose to produce any serious effects,
and from its nauseous character it would probably be rejected by the stomach.

Chemical analysis.—Its colour and physical properties will serve to identify
it. When well prepared no globules are visible to the eye, but it tarnishes with
a mercurial stain a polished surface of gold. The fat may be separated by
boiling in water: the particles of mercury subside, and any adhering portions
offat may be removed by digestion in ether or oil of turpentine. Two drachms
of this ointment (Ung. Hyd. Fort.) contain one drachm of mercury. There is
a more diluted preparation (Ung. Hyd. Mmus;) six drachms of this contain,
one drachm of mercury.

GREY POWDER. MERCURY WITH CHALK.
This a compound of carbonate of lime and finely-divided mercury. It is an

innocent preparation, and acts as a purgative on children in doses offrom three
to five grains, and on adults in doses of from five to fifteen grains. It would
require a very large dose to produce any injurious effects, and it is here enume-
rated among mercurial preparations because poisonous effects might be impro-
perly ascribed to it. Its use long continued in small doses, produces the usual
mercurial symptoms.

Chemical analysis.—It is of a'greyish-blue colour, except when long exposed
to light and heat, whereby it becomes lighter. When heated it yields a mer-
curial sublimate, and leaves carbonate of lime. Acetic acid dissolves the lime
and leaves the mercury: nitric acid dissolves both. Globules of mercury are
commonly visible in this powder by the aid of a lens. Eight grains of the povvr
der contain three grains ofmercury.

RED PRECIPITATE. RED OXIDE OF MERCURY,

This substance is commonly met with in crystalline scales of various shades
of colour, from a dusky to a bright red, and forming an orange-coloured powder.
It is poisonous, but instances of poisoning by it are very rare. The following
case occurred at Guy's Hospital in 1833. A woman aged twenty-two, who had
swallowed a quantity of red precipitate, was brought in labouring under the fol-,

29*
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lowing symptoms. The surface was cold and clammy,—there was stupor ap-
proaching to narcotism,—frothy dischargefrom the mouth,and occasional vomit-
ing:—the vomijted matters contained some red powder which was proved to
be red precipitate. There was considerable pain in the abdomen, increased by
pressure; and there were cramps in the lowerextremities. On the following day,
the fauces and mouth became painful, and the woman complained of a coppery
taste. The treatment consisted in the use of the stomach-pump, and the free
administration of albumen and gluten. She left the hospital four days after-
wards, still under the influence ofmercury. The quantity of oxide here taken,
was not ascertained.

Sobernheim reports a case, where a man, aged twenty-six, swallowed an
ounce ofred precipitate. He was speedily attacked with pain in the abdomen,
nausea, purging, cramps and general weakness. The vomited matters consisted
Of masses of mucus, containing red precipitate. He continued to get worse,
and died in less than forty-eight hours after taking the poison. On inspection,
the mucous membrane was found eroded and inflamed in patches, small parti-
clesof the poison being imbedded in it. The duodenumwas in a similar state,
and there was a large quantity of red precipitate in the contents of the viscus, as
well as in the stomach. (Op. cit. 250.) Niemann quotes a case in which six
grains caused the death of a woman. (Taschenb. der Arzneiw. 452.) Not-
withstanding the fatal result in these cases, red precipitate does not appear to
be a very active irritant poison. Thirty grains of it have been taken and re-
tained in the system, with comparative impunity. Some years ago a young
woman swallowed this quantity, with a suicidal intention. Almost immedi-
ately afterwards, emetics of ipecacuanha and sulphate ofzinc were administered,
and the stomach-pump was used repeatedly; but none of thered powder was
ejected. She suffered chiefly from pain in the abdomen and general weakness,
but in the course of a few days she recovered. Devergie relates another in-
stance of recovery in which a much larger dose had probably been taken.
(Med. Leg. ii. 705.)

A common opinion exists among the vulgar, that this compound is possessed
of very activepoisonous properties: hence it is sometimesadministered with crimi-
nal design. At the Chester Lent Assizes, 1846, a woman was charged with at-
tempting to poison a child by means of this substance. It was proved in evi-
dence that the prisoner had given to a child, aged two months,about a teaspoon-
ful of the nitric oxide. Vomiting ofa reddish liquid speedily ensued; the greater
part of the poison appears to have been thrown off the stomach, and the child
recovered. The prisoner was convicted of the offence. Thechemical evidence
clearly established the nature of the compound; but a question arose whetherit
was to be considered a deadly poison or not, (see ante, page 16.) It has no
claim to be so considered. (Med. Caz. xxxvii. 874.)

The Yellow wash, made with a mixture ofcorrosive sublimateand lime water,
owes its poisonous properties to precipitated red oxide. If the corrosive subli-
mate be in excess it may be an oxychloride. This lotion being in common use
may easily give rise to accidents.

The nitric oxide has a local action as a stimulant, irritant, and escharotic.
The ointment commonly used (Ung. Hyd. Nit. Oxydi) contains one-ninth part by
weight of the oxide.

Chemical analysis.—Red precipitate is known, —\. By itsbeing in red crys-
talline scales. 2. By its insolubility in water,—this, together with its great
weight, renders it easy ofseparation from organic liquids, 3. It is readily dis-
solved by warm muriatic acid, forming a solution possessing all the properties of
corrosive sublimate. 5. When heated in a small tube, it becomes black (re-
acquiring its red colour on cooling;) and while an abundant sublimateof metallic
mercury is formed, oxygen gas is evolved. If the heat be continued, it should
be entirely dissipated when pure,—a property by which it is known from most
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otherred powders. In this experiment, a slight yellow sublimate is sometimes
formed (subnitrate,) owing to the oxide retaining some traces of nitric acid.

IODIDES OF MERCURY.
The yellow and the scarlet iodides of mercury are irritant poisons which,

judging from their effects on animals, are likely to act powerfully as irritants in
the human subject. They have also a local action. They are quite insoluble
in water, and both yield a mercurial sublimate when heated with carbonate of
soda. The scarlet iodide is further known by itsbecoming yellow when heated,
and again red on trituration.

CINNABAR. VERMILION. PERSULPHURET OF MERCURY.
The term Cinnabar is applied to a dark and heavy compound of sulphur

and mercury, while Vermilion is the same substancereduced to a fine powder.
It is well known as a red pigment, and is often employed in colouring confec-
tionary, wafers, &c. I have not been able to find any instance of its having
acted as a poison on man. Orfila believes that it is not poisonous. It has,
however, proved fatal to animals in the proportion of from thirty to seventy
grains, even when applied externally to a wound. Cinnabar is sometimes
used for giving a red colour to ointments, e. g. the sulphur ointment. In such
cases the quantity is very small, and can do no injury even if swallowed.

Dr. Sutro has published a short abstract of a case in which the vapour of
Vermilion applied externally produced severe symptoms. A woman, by the
advice of a quack, applied this vapour to a cancerous breast. She employed
three drachms of vermilion, covering herself with a sheet so that the vapour
should only reach the body externally. After three fumigations, she suffered
from severe salivationand violent fever, which continued for four weeks. The
right arm became cedematous. (Med. Times, Sept. 27, 1845,p. 17.)

Chemical analysis.—Vermilion is of a rich red colour, very heavy, and
quite insoluble in water. When dropped into the hydrosulphuret ofammonia
its colour remains unchanged; while red precipitate and red lead are turned
of a dark brown colour, or even black. It is also known from red precipitate
by its insolubility in muriatic acid. 1. When heated on platina it is entirely
volatilized, the sulphur burning away. 2. Heated in a reduction-tube with
carbonate of soda, a sublimate of metallic mercury is obtained with a residue
of sulphuret of sodium, in which sulphur may be easily proved to exist by
the usual tests, e. g. by placing a portion of the residue on a glazed card and
adding a drop of water. (See p. 174, ante.)

BICYANIDE OF MERCURY.

This is a substance which is but very little known, except to chemists, yet
it is an active poison, and has caused death in one instance. In April 1823, a
person who had swallowed twenty grains of this compound (thirteen deci-
grammes,) was immediately seized with all the symptoms of poisoning by
corrosive sublimate, and died in nine days. There was continued vomiting
with excessive salivation, ulceration of the mouth and fauces, suppression of
urine, purging, and, lastly, convulsions of the extremities. On inspection, the
mucous membrane of the stomach and intestinal canal, was extensively in-
flamed. (Orfila, i. 583.) Dr. Christison quotes a case in which ten grains
destroyed life within the same period of time. (On Poisons, 427.) As a
poison, the bicyanide is probably not much inferior in activity to the bichloride
of mercury. *
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Chemical analysis.—This is a white salt commonly crystallized in quad-
rangular prisms. It is very soluble in water, especially at the boiling point.
The solution has no odour of prussic acid until an acid is added. Its solution
is neutral, and is not precipitated by caustic potash. 1. If the powdered
crystals be heated in a small tube, cyanogen gas is evolved and may be burnt
at the mouth, the flame being of a rich rose-red colour, with a blue halo:—
metallic mercury is at the same time sublimed. This experiment is alone
sufficient to identify the poison. The solution of bicyanide is not unlikely to
be mistaken for that of corrosive sublimate. It readily deposits mercury on
copper and gold by the galvanic test, and it is precipitated black by hydrosul-
phuret of ammonia and sulphuretted hydrogen gas. It is known, 1. By pot-
ash producing in it no precipitate; 2. By prussic acid being evolved onboiling
a portion of it with muriatic acid, corrosive sublimatebeing produced in the
liquid; 3. By a scarlet precipitate being formed on adding to the solution,
iodide of potassium and muriatic acid.

TURBITH MINERAL, SUBSULPHATE OF MERCURY.
Fatal cases of poisoning by this compound are by no means common. It

is undoubtedly, although very insoluble, a strong irritant poison, and is capable
of causing death in a comparatively small dose. A well-marked instance of
its fatal operationwas communicated to the Pathological Society by Mr. Ward
in March 1847. A boy, set. 16, swallowed one drachm of this preparation
on the night of February 19th. It produced a burning sensation in the mouth
and throat, and vomiting in ten minutes. In about an hourthere was paleness
with anxiety of countenance, coldness of surface, constant sickness, sense of
heat and constriction in the throat, and burning pain in the stomach with
cramps. The irritability of the stomach continued in spite of treatment, and
after two days, there was salivation with mercurial fcetor. The gums acquired
a deep blueish tint and began to ulcerate. The patient died in about a week
after he had taken the poison, without convulsions, and without suffering at
any period fromsymptoms ofcerebral disturbance. The principal post-mortem
appearances were,—inflammation of the oesophagus; its mucous membrane,
at the lower part peeling off;—the inner surface of the stomach near the car-
dia and covered with petechial spots;—the small intestines were
contracted, the inner coat reddened and petechial spots were found, but chiefly
in the large intestines. The parotid and submaxillary glands were swollen.
Mercury was detected in the intestines (see Med. Gaz. xxxix. 474.) From
this account, it will be perceived that turbith mineral has an action somewhat
similar to corrosive sublimate, although it is probably much less active.

Chemical analysis.—Turbith mineral is a heavy powder of a yellow colour,
becoming of a dark olive by exposure to light. It is scarcely soluble in water,
but has a strong metallic taste. When heated in a tube, with or without car-
bonate of soda, it yields metallic mercury. It is best analyzed by boiling it in
potash, in which case sulphate of potash and peroxide of mercury result—
the acid and the base are then easily determined.

NITRATES OF MERCURY.
These are corrosive poisons which are used for several purposes in the arts.

They are solid white salts, easily dissolved by water, especially if there be a
little excess of acid present. The acid pernitrate has already caused death in
an interesting case reported by Mr. Bigsley in the Medical Gazette (vi. 329.)
A butcher's boy dissolved some mercury in strong nitric acid, and swallowed
about a teaspoonful of the solution. Soon afterwards he suffered the most
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excruciating pain in the pharynx, oesophagus and stomach:—there was great
anxiety, with cold skin, small pulse, colic and purging. He became gradually
weaker, and died in about two hours and a half. On inspection the fauces,
oesophagus and stomach, were found corroded and inflamed. Although he
survived so short a time, the mucous membrane of the stomach was of a deep
red colour.

The solution of acid pernitrate has been used as a cautery, and when diluted,
as a lotion in diseases of the skin, Under these circumstances, it has been
known to cause severe salivation, sloughing, and suppression of urine. (See
p. 320.) A medical practitioner in France, was lately charged with mala-
praxis, in having improperly prescribed this solution as a wash for the itch.
The skin of the body where the lotion had been employed, was discoloured
and partly corroded; there was also pain in the throat, difficulty of swallowing,
inflamed gums and salivation. The parties recovered from these effects in the
course of a short time, and the charge was dismissed on the ground, that the
lotion had been improperly used by the complainants; they had used it in a
concentrated state, instead of diluting it with water, as ordered by theirmedical
attendant. (Ann. d'Hyg. Juillet 1842.) A case of death from this compound
has been recently reported (Journal de Chimie Med. 1846, p. 734.) There
can be no doubt, that this poison is quite as formidable, both as a corrosive
and irritant, as corrosive sublimate itself. The diluted protochloride of tin, if
timely applied, will counteract the local effects of these corrosive compounds
of mercury. The nitrate of mercury is used in the form of ointment (Ung.
Hydr. Nitratis) as a local application. A dose of this might exert an irritant
action. About ten parts of the ointment contain three of the nitrate.

Chemical analysis.—In the solid state, the crystals ofacid Pernitrate, when
heated in a tube, yield nitrous acid vapour,—peroxide of mercury, and a ring
of metallic mercury,—when heated with carbonate of soda, metallic mercury
is easily obtained. In solution, it is commonly met with in the state of a
highly acid liquid, and nitric acid may be obtained by distillation, a result
which does not occur with a mere solution of the crystals in water. The
solution possesses all the properties of corrosive sublimate, so far as the tests
for mercury are concerned; but it gives no precipitate with nitrate of silver.
On adding carbonate ofpotash and filtering, nitrate of potash is easily detected
in the filtered liquid, and thus the acid is identified. On evaporating to dry-
ness, and obtaining the solid crystals, they may be easily known from those
of corrosive sublimate, by the simple application of heat, The Protonitrate
is known in solution, both from pernitrate and corrosive sublimate, in its being
precipitated black by potash, and white by muriatic acid. This acid does not
precipitate the solutions ofeither of the salts above mentioned.

ACETATE OF MERCURY.
The Acetate is another soluble salt of mercury, but nothing is known re-

specting it as a poison.
Proportion op Mercury in Pharmaceutical Preparations.—It maybe

proper to insert in this place the proportion in which mercury enters into
various medicinal compounds belonging to the London Pharmacopoeia, some
of which,by causing death, have given rise to importantmedico-legal inquiries.
Mercury with chalk (Hydrargyrum cum Creta) contains three grains of
mercury in eight grains ofpowder. Blue pill (Pilule hydrargyri) contains
one grain of mercury in three grains. Compound calomel pill (Pill. hyd.
chlor. comp.) contains one grain of calomel in five grains. Iodide of mercury
pill (Pill. hyd. iod.) contains one grain of theiodide infive grains. Solution of
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corrosive sublimate (Liquor hydraroyri Bichloridi) contains one grain of
corrosive sublimate in two ounces of solution. The dose is from half a fluid-
drachm to two fluid drachms. For external applications.—Compound mer-
curial liniment (Lin. hyd. comp.) contains about ten grains of mercury in one
drachm. Strong mercurial ointment (Ung. hyd. fort.) contains one drachm
in two drachms; and the mild mercurial ointment (Ung. hyd. mitius) contains
one drachm in six drachms. The red precipitate ointment(Ung. Hyd. Nit.
Oxydi) contains one-ninth of its weight of red nitric oxide of mercury. The
yellow or golden ointment (Ung. Hyd. Nitratis) contains, in ten parts, about
three parts of the nitrate,

CHAPTER XXVII.

on poisoning by lead—action op lead-shot—-what salts op lead are poisonous?
—sugar op lead—symptoms—chronicpoisoning by suoar op lead—post-mor-

tem appearances—treatment—quantityrequiredto destroylife recovery
from large doses—goulard's extract—chemical analysis—delicacy of the
tests—objections to their use—lead in organic mixtures—in the tissues.
nitrate of lead—chloride oxychloride—carbonateor whitelead—cases
of poisoning—painter's colic absorption op lead—accidents fromthe car-
bonate op lead poisoning op water by lead—sulphate of lead—chromate

iodide oxides litharge and red lead—accidents from the glazing op
pottery liquids poisoned by shot—effects of external application hair-
DYES.

General remarks.—The metal Lead is not commonly regarded as poisonous,
but it is readily susceptible, by exposure to air and moisture, of being con-
verted to a poisonous salt,—the carbonate of lead. Many of its compounds
are also much used in the arts, and have, on several occasions, given rise to
serious accidents. Dr. Bryce has reported an interesting case, from which it
would seem that lead is capable of exerting a poisonous action even in the me-
tallic state. A man, aged twenty-three, swallowed three ounces of small shot
(No. 4,) in three days. On the third day there was great anxiety and depres-
sion, with sunken features, coldness of surface, dizziness, and numbness in the
arms and legs. He continued getting worse in spite of treatment; his bowels
were obstinately torpid, and there was increased numbness in the arms, and
dizziness. Purgatives were exhibited; the alvine discharges were examined,
but only one pellet was found, so that if he passed the shot at all, it must have
happened in the three days before he was seen by Dr. Bryce. This man per-
fectly recovered in a fortnight. (Lancet, Dec. 31,1842.) Shot are known to
be formed principally of lead, with some smallportion of arsenic in the state
of arsenuret or arseniate of lead. The quantity of arsenic is probably less
than the 200th part of the weight of the shot; but the symptoms hereappeared
to show, that the effects were due to lead, and not to arsenic; the metal was
probably oxidized and converted to an organic compound of lead, by the acid-
mucous secretions of the stomach. This case justifies the opinion that metal-
lic lead cannot be strictlyregarded as inert, or, if inert as a metal, it is suscepti-
ble of becoming speedily transformed to a poisonous salt within the body.
The only compounds of lead which have been found to produce poisonous
effects upon the system, are the acetate, subacetate, chloride, carbonate, and
the oxide of the metal combined either with vegetable acid or fatty substances.
Dr. A. T. Thomson has expressed an opinion that the carbonate oflead is the
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only poisonous salt of this metal: and that, ifany other salt in small doses be-
come poisonous, it is merely by its conversion to carbonate within the body;
but as he admits that the acetate and subacetate may act as irritant poisons in
large doses, and no toxicologist maintains that they are poisons when taken in
small quantity, the difference of opinion appears to be more verbal than real.
(See Med. Gaz. x. 689.) So far as observations On man have yet extended,'
the carbonate has no more action than the common acetate, (p. 350.) Dr. C.
G. Mitscherlich has, however, proved, that the acetate of lead is a poisonous
salt; and that when mixed with acetic acid, it is more energetic than when
given in the neutral state. This fact clearly shows that the poisonous effects
cannot solely depend on the assumed conversion of the salt to the state ofcar-
bonate. (Brit, and For. Med. Rev. No. vii. 208.) Besides, it is not easy to
perceive how the nitrate and chloride should become converted to carbonate
within the body. Dr. Thomson has kindly furnished me with the following
statementwith reference to his views. When the salts of lead operate as poi-
sons in moderate doses, he has no doubt that they are converted into the car-
bonate of lead in the stomach. He gave with impunity ten or twelve grains
of acetate of lead every sixth hour in cases of severe active haemorrhages,
when it was washed down with distilled vinegar, whereas without the vinegar,
colica pictonum would have supervened. He has also known instances in
which this disease as well as paraplegia, were induced by acetate oflead, when
washed down with soda powders in a state of effervescence and no vinegar
was given.

[Lead is capable of producing poisonous effects in the state of vapor, as is
shown by the fact, that casters in this metal are constantly liable to attacks of
colica pictonum.—G.]

SUGAR OF LEAD. ACETATE,

' This is more frequently taken as a poison thanany of the other salts, although
cases of acute poisoning by lead in any form, are very uncommon. In the
Coroners' report for 1837-8, there is not a single instance. The substance is
commonly met with in solid heavy crystalline masses, white or ofa brownish-
white colour; it much resembles loaf-sugar in appearance, aind has often been
mistaken for it. It has also a sweet taste, which is succeeded by an astrin-
gent or metallic taste. It is very soluble in water. Four parts of water at
60° will dissolve one part; and it is much more soluble at a boiling tempera-
ture. It is soluble in alcohol. I am informed by a respectable druggist that
sugar of lead is retailed to the public at the rate of three-halfpence an ounce,
and that for quantities less than this, one penny is charged.

SYMPTOMS.

Acetate of lead is by no means an active poison, although it is popularly
considered to possess a very virulent action. In medical practice, it has often
been given in considerable doses without any serious effects resulting. Dr,
Christison states that he has often given it in divided doses to the amount of
eighteen grains daily for eight or ten days without remarking any unpleasant
symptom whatever, except, once or twice, slight colic. (Op. cit. 555.) When,
however, the quantity taken has been from one to two ounces, the following
symptoms have been observed. A burning pricking sensation in the throat,
with dryness and thirst:—vomiting supervenes; there is uneasiness in the
epigastrium, which is sometimes followed by violent colic. The abdomen is
tense, and the parietes havebeen occasionally drawn in. The pain is relieved
by pressure, and has intermissions. There is in general constipation of the
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bowels. If any faeces be passed, they are commonly of a very dark colour*
indicative of the conversion of lead to sulphuret. The skin is cold, and there
is great prostration ofstrength. When the case is protracted, the patient has
been observed to suffer from cramp in the calves of the'legs, pain in the in-
sides of the thighs, numbness and sometimes paralysis of the extremities.
The affection of the nervous system is otherwise indicated by giddiness, tor-
por, and even coma. A well-marked blue line has been observed round the
margin of the gums, where they join the teeth.

The following case presents the ordinary train of symptoms which are ob-
served in acute poisoning by acetate oflead. It adds another to the numerous
instances already recorded ofrecovery from avery large dose of this salt. M.
A , aged 41, was admitted into Gyy's Hospital, May 1846, labouring
under symptoms of poisoning by sugar of lead. It was ascertained that two
hours previously, she had swallowed about one ounce and a half of sugar of
lead, or halfa tea-cupful dissolved in some water. She felt illalmost directly;
had a nauseous metallic taste in her mouth, with a burning heat in the mouth,
diroat, and stomach. She took some more water to wash down the taste.
This made her vomit, and thus she was detected by her friends. Her mouth
became very dry; had great pain at the pit of the stomach, and excessive
vomiting.

On admission, i. e. about two hours after the poison had been taken, she
felt sleepy and stupid, alternately perspiring and shivering. Complained of
violent twisting pain in the abdomen, but this was relieved by pressure ; with
this, there was a sensation ofsickness. She felt exceedingly weakand languid;
complained of a feeling ofcramp in the thighs,and numbness all over the body,
with giddiness. The gums felt to the patient to be in lumps, and there was
apparently a blueline on the edge: they were very tender. The saliva seemed
rather in excess ; and the breath was foul. Magnesia mixture and sulphate of
zinc were given to encourage the vomiting; followed by some castor-oil, which
acted two hours afterwards. The pulse was hurried, and the tongue coated ;
countenance anxious and excited; skin dry, cold and hot alternately. The
urine was passed very freely. Was menstruating at the time, and this stopped
the discharge. Breathing impeded from pain in the bowels. The next day
there were pains all over the body, with numbness and sickness. On the third
day she was very sleepy, but in less pain. For several days the abdomen
was excessively painful on the slightestpressure. She left the hospital in five
days.

Even when the patient recovers from the first symptoms, the secondary
effects often last for a considerable time. In two cases which occurred to Mr.
Gorringe, two girlsswallowed an ounce of theacetate of lead by mistake. Soon
afterwards they felt a burning pain in the mouth, throat, and stomach, and in
a quarter of an hour they vomited freely : in half an hour there was severe
pain in the bowels, with diarrhcea. Under treatment, recovery took place.
(Prov. Med. Journ. April 1846.) Although nearly a year had elapsed, they
both suffered from severe pain in the epigastrium, which was tender on pres-
sure. Nothing could be retained on the stomach: and there was a choking
sensation in the throat, with other constitutional symptoms. Paralysis and
other symptoms of nervous disorder are, however, by no means necessary
consequences. A girl who had swallowed sixty grains of acetate of lead, and
suffered severely from the primary symptoms, recovered and left the hospital
in about three weeks without any paralysis or other disorder affecting the
muscular system. (Lancet, April 4, 1846, p. 384.) This lead-palsy jwould
appear to be a more common consequence of small doses frequently repeated.

The symptoms are sometimes very slow in appearing. The following case
occurred to Dr. Hviding. A girl swallowed about three drachms of the acetate
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of lead in broth. It was not until two hours afterwards that she began to ex-
perience sharp colicky pains in the abdomen, followed by vomiting. No
medical treatment was employed for three days : and the onlymarked symptom
then, was obstinate constipation. Doses of castor-oil were prescribed, and
the girl recovered. (Journal de Chimie, 1845, 256.)

An inexplicable form of poisoning by this compound has lately come to light
in Belgium. A druggist of Maestricht, well-acquainted with• chemistry, was
attacked with violent colic in common with other members ofhis family after
a meal. He examined the bread, water and otherarticles of food, and hefound
that the butter contained a very large quantity of acetate oflead. The object
of this nefarious adulteration was not at all apparent. (Journal de Chimie
Medicale, 1845, 673.)

Chronic poisoning.—A very interesting case of this form of poisoning by
the acetate has been communicated to the Pharmaceutical Journal, by Dr.
Letheby. (December 1845, p. 259.) A child aet. 6, took, in a quack-medi-
cine, l-5th of a grain of acetate of lead two or three times a day for nearly
nineweeks. It was then found to be labouring under symptoms ofpoisoning
by lead, and two days afterwards the child died. The first effects of taking
the medicine, were that the child fell away, and complained of colicky pains :
the bowels were constipated, stools black and offensive, and there was fcetor
of the breath. Latterly the child was very drowsy and the limbs were para-
lyzed. Upon the day of its death it became convulsed, and shortly before
death it fell into a state ofcoma.

POST-MORTEM APPEARANCES.

On an inspection of the body, in the case just related, the skin was of a
dingy yellow, and the gums were of a deep blue colour. The lungs were
slightly congested, and there was an effusion of serum in the pleurae. The
blood was black and liquid. The stomach and intestines were pale and nearly
empty,—the former contained half an ounce of a thick brownish fluid, in which
lead was detected; the latter were contracted in some places and dilated in
others, and they presented several points of intus-susception. The large in-
testines were nr a similar condition. The bronchial and mesenteric glands
were enlarged. The bladder and ureters* were full of urine—the rest of the
viscera healthy. Lead was freely detected in the brain, muscles, liver, intes-
tines, the blood, and in the serum found effused in the ventricles; but none
was discovered in the bile or urine. It was calculated that the child had taken
during the nine weeks from 26*6 to 33*3 grains of acetate oflead. The fact
that not more than one-fifthof a grain had been taken in one day, and that two
days had intervened before death without any portion having been adminis-
tered, shows how very slowly this poison is eliminated. (For additional
remarks on chronic poisoning by lead, see Colica Pictonum, page 360, post.)

In one acute case related by Dr. Kerchhoffs, the mucous membrane of the
stomach was found abraded in several places, especially near the pylorus ; and
most of the abdominal viscera were in a state of high inflammation. A trial
for murder by this substance took place at the Central Criminal Court, in No-
vember 1844, Reg. v. Edwards, but the details are so imperfectly reported, as
to throw no lightupon thesubject. The stomach and intestines are statedto have
been found inflamed, and there were dark spots on the former. In animals,
according to Dr. Mitscherlich, when the dose is large, the mucous coat of the
stomach is attacked and corroded; this change appears to be purely chemical,
and takes place in all the organs of the body with which the salt of lead comes
in contact. If given in a small dose, it is decomposed by the gastric secre-
tions, and exerts no corrosive power on the mucous membrane. When the
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acetate of lead was given in a state of albuminate dissolved by acetic acid,
death took place with great rapidity ; but on inspection, the stomach was not
found to be corroded. This corrosive action belongs to the neutral salt, and
is not manifested when the dose issmall, or when the poison is combined with
an acid.

QUANTITY REQUIRED TO DESTROY LIFE.

Nothing is accurately known concerning the falal dose ofsugar of lead. The
facts already detailed show that it may be taken in comparatively large quan-
tities, without producing serious effects. Thirty and forty grains have been
given daily, in divided doses, without injury. The following additional cases,
in some of which recovery took place under very disadvantageous circum-
stances, prove that the acetate of lead is far from being a virulent poison. Dr.
Iliff met with an instance where an ounce was swallowed in solution. The
symptoms were pains in the abdomen resembling cholic, vomiting, rigidity,
and numbness. It was three hours before any remedies were used, and five
hours before the stomach-pump was employed; but theperson recovered! In
the second case an ounce was swallowed: sulphate of magnesia was freely ex-
hibited, and the stomach-pump was used. On the following morning there
was slight excoriation of the gums,which were white, with a sensation of heat
in the throat: the bowels were relaxed, probably from the effect of the medi-
cine. The day following, therewere pains in thecalves of the legs and thighs,
with restlessness and thirst. In a week the woman perfectly recovered. In
October 1835,a girl, aged nineteen, dissolved about an ounce of acetate oflead
in a cupful of water, and swallowed it. In a quarter of an hour violent vomit-
ing came on, and she was taken to the North London Hospital. Sulphate of
magnesia and diluted sulphuric acid were given to her; there was slight pain
in the abdomen, weight in the head, dimness of sight, with pains shooting
through the eyeballs. The abdomen was tender on pressure for several days;
but in five days the patient was discharged cured. The fourth case occurred
in Paris, in 1840. A girl swallowed an ounce of the acetate of lead: the usual
symptoms followed, and sulphate of soda was administered. She recovered.
(See p. 348.) In a case recently reported by Dr. Evans, a woman recovered,
after having swallowed half an ounce of the acetate by mistake, under the
free use of aromatic sulphuric acid. (Amer. Journ. Med. Sciences, February
1847,259.) 'The dose of this poison required to destroy life became a question in the

case of Reg. v. Hume (Chelmsford Summer Ass., 1847.) The prisoner was
charged with an attempt to murder her husband, by endeavouring to adminis-
ter to him " a large quantity of a certain deadly poison (on the absurd use of
these terms see p. 17, ante,) called sugar of lead!" According to the evidence,
she made two large boluses with flour and water; and the quantity of sugar
of lead contained in them, was equal to tv>enty-six grains and a half. The
prosecutor refused to take the pills. The prisoner admitted that she intended
to administer them to him, but not with the design of poisoning him. The
prosecutor was in a bad state of health: and it was alleged that, under these
circumstances, twenty-six grains and a half of the sugar of lead would cer-
tainly have caused his death. The prisoner was convicted, and sentenced to
transportation for life. Admitting the report of the evidence to be correct, it
is impossible to reconcile the facts known concerning the effects of the acetate
of lead, with the strong medical statement here made. So far as I have been
able to ascertain, there is not a single instance recorded, in which even sixty
grains have destroyed life. Van Swieten gave.it to the amount of one drachm
daily for ten days before it caused any material symptom. (See Christison,
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Op. cit. 555.) In another case, violent symptoms were produced by this
dose, but the individual easily recovered from the effects. The observations
and experiments of Orfila also prove that the vulgar belief ofsugar of lead be-
ing an active poison, is erroneous. Even admitting that the prosecutor was in
a bad state ofhealth, the assertion that less than half a drachm of sugar of lead
would have caused his death, is quite unsupported by any of the facts hitherto
ascertained respecting the effects of this compound.

TREATMENT.

This consists in the free exhibitionof solutions of the alkaline sulphates, either
of soda or magnesia. The carbonates should be avoided, as the carbonate of
lead is poisonous; while the sulphate is either inert, or possesses but very little
activity. Purified animal charcoal has been recommended as an antidote, in
consequence of theproperty which it possesses, to a certain extent, of separating
oxide of lead from its saline combinations. My experiments on this subject lead
me to infer, that it is as inefficacious with respect to the salts of lead, as with
respect to arsenic and corrosive sublimate (ante, p. 78.) One grain of acetate
of lead was dissolved in an ounce of water; and while the solution was still
warm, it was shaken with thirty grains of animal charcoal. The oxide of lead
was found to have been immediately removed; and the filtered liquid was acid,
showing that acetic acid remained. One grain of the acetate was then shaken
with thirty grains of animal charcoal and five drachms of cold water. The
oxide of lead was entirely removed in ten minutes. The same effect was ob-
served when the charcoal was in the proportion of twenty parts to one of the
acetate; but whenreduced to twelve parts to one, the salt of lead was retained
insolution. Five grains of the acetate weremixed with twentygrains ofanimal
charcoal and a similar quantity of water, and the mixture was frequently shaken
for twenty-four hours. The hydrosulphuret of ammonia, iodide of potassium,
and other tests, showed that lead was still abundantly present in the filtered
liquid. The power of charcoal to separate oxide of lead is therefore very
limited. If given in a proportion of less than twenty or thirty times the weight
of the poison, it would probably have no counteracting effect. Vegetable char-
coal, in the proportion of sixty parts to one of acetate of lead, entirely removed
the oxide of lead, but when the proportion was reduced to thirty parts, lead
was still held in solution. This effect of charcoal is however important,* in
showing that this substance cannot be safely employed for decolorizing liquids
containing lead. The reader will find some remarks on this subject by M.
Chevalier. (Ann. d'Hyg., 1845, i. 135.)

An emetic of sulphate of zinc should be given, if vomiting does not already
exist. The stomach-pump may be occasionally employed with benefit. It is
well-known that albumen precipitates the oxide of lead when added in large
quantity; and Mitscherlich has found that casein, the albuminous principle of
milk, is a very effectual precipitant of the oxide of lead. Therefore it would
be advisable to administer, in cases of poisoning by the soluble salts of lead,—milk or albumen in large quantity. The compounds thus formed, as in the case
of corrosive sublimate, may not be absolutely inert; but they are far less active
than the acetate itself, and tend to prevent the action of the poison as a corrosive
on the stomach. Five cases have been mentioned where individuals recovered
partly through treatment, after having swallowed one ounce of the acetate oflead. 1

CHEMICAL ANALYSIS.

Acetate oflead as a solid.—L. Ifa portion of thepowder be heated in a small
reduction-tube it melts, then becomes solid; again melts, acquiring a dark co-
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lour, and gives off vapours of acetic acid; a black mass is left in the tube, con-
sisting of carbon and reduced metallic lead. There is no sublimate formed.
2. It is very soluble in water, even when cold; common water is turned milky
by it, chiefly from the presence of carbonic acid and sulphates. 3. A small por-
tion of the powder dropped into a saucer, containing a solution of iodide of
potassium, acquires a fine yellow colour. 4. When dropped into caustic pot-
ash, it remains white;—5. Into hydrosulphuret of ammonia, it is turned black,
in which respect it resembles the white salts of some other metals. 6. When
the powder is boiled in a tube with diluted sulphuric acid,acetic acid, known by
its odour and volatility, escapes. All these properties taken together,prove that
the salt is acetate of lead.

Acetate oflead in solution.—Ifacetate of leadbepresented in a state of solution,
or if the solid salt be dissolved in water for the purpose of makingfurther exami-
nation, we should note the following points. 1. A small quantity, slowly evapo-
rated on a slip ofglass, will give white and opaque prismatic crystals, which are
turnedyellow by iodide ofpotassium, and black by hydro-sulphuret of ammonia.
The solution is said to be neutral; but I have found the common acetate of lead
to have'at the same time both an acid and an alkaline reaction, z. e. reddening
litmus-paper, and turning rose-paper green, a circumstance which might create
some embarrassment in an analysis. 2. Caustic potash, added to the solution
much diluted with water, throws down a whiteprecipitate, which is easily solu-
ble in an excess of the alkali. 3. Diluted sulphuric acid produces an abundant
white precipitate, insoluble in nitric acid, but soluble in muriatic acid and in a
large excess of caustic potash. 4. It is precipitated ofa bright yellow colour by
the Iodide ofpotassium; the yellow iodide of lead is soluble in caustic potash,
forming a colourless solution. It is also dissolved by concentrated muriatic
acid. 5. Hydrosulphuret of ammonia or sulphuretted hydrogen gas, produces
a deep black precipitate, even when less than the 100,000th part of the salt is
dissolved. 6. Place a few drops of the solution on clean platina-foil,—acidulate
it with acetic acid, then apply through the solution, to the surface of the platina,
a thinpolished slip of zinc:—bright crystals of metallic lead are instantly depo-
sited on the zinc: in this way a very small quantity of lead may be detected.
7. If a slip of zinc-foil with a little acetic acid be introduced into the solution,
there speedily takes place a deposit of metallic lead on the surface of the zinc.
8. If bibulous paper be repeatedly saturated with this or any solublesalt of lead,
dried and burnt, metallic lead is reproduced in minute globules, which may be
collected and examined.

Delicacy of the tests.—The following results were obtained by a series of
experiments on the action of three of the tests. The l-440th part of a grain
of acetate of lead, dissolved in the smallest possible quantity ofdistilled water,
gave readily the reactions indicated with diluted sulphuric acid, iodide of po-
tassium, and hydrosulphuret of ammonia;—the change of colour produced by
the two last tests being exceedingly well marked. When l-15th of a grain
of acetate was diffused in an ounce of water, sulphuric acid produced no
effect:—a precipitate began to be formed only when the quantity of acetate
amounted to l-5th of a grain. The effect of iodide of potassium is entirely
destroyed ifthe saltof lead be much diluted. This test whollyfailed to detect
half a grain of acetate in twelve ounces of water, and it was found that a small
quantity of acetate (1-1 5th grain,) which gave a rich yellow precipitate when
dissolved in a few drops of water, was not perceptibly affected by the test
when six drachms of water were previously added. The hydrosulphuret of
ammonia was much less affected than the other tests by the diluted state of the
salt of lead; l-220th part of a grain of acetate, diffused in twelve ounces of
water, acquired a pale brown tint on the addition of the test: this became
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deeper with the 150th,and very decided with the 30th part of a grain': although
the poison was here diffused through 158,400 times its weight of water.

Objections to the tests.—It must be understood that the effects of the tests
should be always taken together, as the objection to any one is thus counter-
acted by the application of the others. With regard to potash, this gives a
similar precipitate with the salts of barytes, strontia, lime, and magnesia; but
none of these precipitates are soluble in an excess of the alkali. Potash also
precipitates alum and sulphate of zinc; and these precipitates, like that from
lead, are soluble in an excess of caustic alkali; but the solutions of alum and
zinc are not precipitated by sulphuric acid. All the precipitates oflead which
are redissolved by caustic potash, are thrown down black by adding hydro-
sulphuret of ammonia to the respective alkaline solutions. This enables the
analyst to apply two or three tests to one portion of suspected liquid.
Sulphuric acid gives a white precipitate with some other compounds; but these
are known from sulphate of lead, by their insolubility in caustic potash, while
the sulphate of lead is known from them by its solubility in concentrated
muriatic acid. The action of iodide of potassium is peculiar. There are
several objections to the fourth test; for the salts of mercury, silver, copper,
cobalt, nickel, bismuth, and the protoxides of iron and tin, are precipitated by
hydrosulphuret of ammonia, either of a black or dark brown colour (p. 131.)
Some of the solutions of these salts are known by certain specific proper-
ties,—those of copper, cobalt, and nickel, are coloured; —the acid solution of
bismuth is decomposed and precipitated by water, while the salts of these
metals do not give results similar to those oflead with the other tests, nor can
lead be extracted from themby the galvanic or any other process.

Lead as an impurity in liquids.—The analyst should be awarej that lead
may be contained in many alkaline or saline liquids when they have been
long kept in flint-glass bottles. Thus, solutions of potash and soda, as well
as of theirrespective carbonates, become so strongly impregnated with lead,
after having been kept a few weeks in flint-glass, as to be turned of a dark
brown colour, or even black, on the addition of hydrosulphuret of ammonia.
I have found so much lead in a solution of caustic soda thus kept, that it was
precipitatedby sulphuric acid. That the lead wasderivedfrom this source,was
clearly proved by the fact, that the solutions, before being placed in flint-glass
were not affected by the hydrosulphuret. It is said that thealkaline chlorides
and phosphates, as well as the mineral acids, will also dissolve the oxide of
lead under these circumstances; but I have not found this to be the case.
These facts should be borne in mind when liquids are examined which are
suspected to have been intentionally poisoned. The quantityof oxide oflead
thus dissolved, is not sufficient to produce mischief; but its presence might
lead to an erroneous opinion and embarrass the analysis (p. 118, ante.)

Lead in organic mixtures.—The acetate of lead is precipitated by many
organic principles, especially by albumen and tannin. Thus we may have to
analyse either an organic liquid containing lead, or a solid precipitate consist-
ing of mucus or mucous membrane, intimately united to the oxide of lead.
The liquid must be filtered and examined by a trial test, i. e. either by adding
to a portion, sulphuric acid, or by exposing bibulous paper dipped into the
suspected liquid, to a free currentofsulphuretted hydrogen gas. If the paper
be not stained brown, there is no perceptible quantity of lead dissolved ;—if it
be stained brown, we dilute the liquid if necessary in order to destroy its
viscidity, and pass into it a current of sulphuretted hydrogen until all action
has ceased. The black sulphuret of lead should be collected on a filter,
washed and dried, then boiled for a quarter of an hour in a mixture of one
part of nitric acid, diluted with four parts of water. This has the effect of
transforming it, at least inpart, to nitrate of lead soluble in water. This liquid,
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when filtered, may be cautiously neutralized by potash or ammonia (free from
lead,) and the tests added. If the quantity be too small for the application of
all the tests, we may add sulphuric acid; if a white precipitate be formed,
soluble in potash, and this solution be again turned black by hydrosulphuret
of ammonia, this is sufficient evidence of the presence of lead. Should there
be no lead dissolved, we must decompose the solid and insoluble matters in
nitric acid slightly diluted, at a boiling temperature, filter, and test the filtered
liquid, previously neutralized; or we may evaporate to dryness, carbonize by
nitric acid, and redissolve the residue in water for testing.

QUANTITATIVE ANALYSIS.

This may be most conveniently effected with respect to any of the soluble
salts of lead, by passing into the solution, a current of sulphuretted hydrogen
gas, until the filtered liquid gives no longer any proof of the presence oflead.
The precipitate shouldbe well washed, dried,and weighed. Every 100 parts
of sulphuret are equal to 158*3 of crystallized acetate : 138*3 of crystallized
nitrate : 116*6 of chloride, and 111*6 of carbonate oflead. If the salt of lead
be insoluble in water and acids, it is merely necessary to diffuse it through
water in an impalpable mixture, before passing into it the current of sulphu-
retted hydrogen gas.

Detection of lead in the tissues.—If no result be obtained by either of the
above-described processes, it will be necessary to cut the stomach, or other
suspected solids, to pieces; and after having dried them thoroughly, to incine-
rate them with four parts of black flux in a crucible. If lead be present in
large quantity, it will be found at the bottom of the crucible in the form of a
metallic button, or in heavy grains, and the carbonaceous matters may be
separated by washing the residue in water. The nature of the acid united to
the lead, cannot of course be determined in such a case ; but this would be
unimportant to the inquiry, as all the salts of lead, excepting perhaps the sul-
phate, are poisonous. In poisoning by the subacetate, traces of lead have been
found in the stomach three days after death ; and there is no doubt that it
might be detected after many months had elapsed.

In November 1843, an interesting trial took place at the Assizes of the Puy
de Dome, in Fra/nce, involving the rare question whether the death of a person
had or had not been caused by the criminal administration of a salt of lead.
The deceased died under suspicious circumstances :—on an inspection of the
body nothing was observed to indicate the action of an irritant poison, while
the stomach was ulcerated, and in an otherwisediseased condition. No salt of
lead was found in the contents, but traces of the metal were discovered on in-
cinerating the viscera. The question then arose, whether the metal thus found
was a natural constituent of the body, or the result of a portion which had
been swallowed, and had acted as a poison. The medical opinions were con-
flicting. Orfila thought it was very probable, if not certain, that the deceased
had died from the effects of lead. There was so much doubt about the case,
that in an English Court of Law, it would probably have been speedily dis-
missed for want of clear medical evidence of the cause of death. There was
an entire failure ofproof. (Annales d'Hygidne, Janvier 1844.)

In the following case, the fact of lead-poisoning was made evident only by
the discovery oflead in the tissues, suspicion having been excited by the nature
of the symptoms under which the female was labouring when admitted into
the hospital. It indicates also the plan to be pursued when the quantity of
lead is very small. A female, aged 27, was admitted into Guy's Hospital in,April 1846. For some months she had been leading a most irregular life,
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and it was supposed, by the people with whom she had been living, that she
had taken something to produce abortion. About ten weeks before her ad-
mission, she was suddenly attacked by vomiting and cold shivering, with severe
pain in the knees. This continued for some days, after which there were
dull, aching pains in the stomach and back. Three weeks previously she had
been treated for chronic gastritis, with some benefit. On a relapse she was
sent to the hospital. Her bowels, during the whole ten weeks, had only been
opened under the use of medicine. The third day after her admission, a dis-
tinct blue line was noticed on both gums, and it was found that she could not
extend either wrist to a full extent. The day following, the paralysis of the
extensors of the wrist had become much more marked, and the hands trembled
very much. She became insensible, and died a week after her admission.
It could not be ascertained from her statements, that she had taken any poison.
On inspection, a large quantity of clear serum was found beneath the arach-
noid ; the brain was pale and bloodless. The muscular coat of the stomach
was hypertrophied, especially towards the pylorus, where it constricted the
•opening ; the mucous membraneof the stomach was thick and rugose. The
large intestines were irregularly contracted and distended; there were spots of
congestion scattered on the mucous coat; the salivary glands were enlarged.

As there was a suspicion, from the state of the gums and other symptoms,
that the deceased had, at some previous time, taken lead as a poison, the liver
was dried and incinerated, and the ash thus obtained was digested in water,
containing one-eighth part of strong nitric acid. The acid solution held dis-
solved a large quantity of phosphate of lime and iron, and left on evaporation,
silica, probably derived from the crucible. The acid liquid, evaporated to
dryness, was again digested in a small quantityof very diluted nitric acid, and
filtered. Diluted sulphuric acid gave, with this liquid, a white precipitate,
not entirely soluble in potash, because phosphate of lime (derived from the
tissues) was precipitated by the alkali from the acid solution. The acid liquid
was also precipitated, of a deep greenish-black, by a current of sulphuretted
hydrogen gas ; and on adding more nitric acid, the sulphuret of iron was re-
moved, and a light-brown precipitate remained, which was sulphuret of lead.
A portion of the original liquid was then strongly acidified with nitric acid :
sulphuretted hydrogen was passed into it, and a brown precipitate of sulphuret
oflead only was now thrown down, the iron being suspended. A portion of
the original liquid, nearly neutralized by potash, gave in a few seconds, the
brilliant yellow precipitate, in crystalline scales, of iodide of lead. The gal-
vanic test of zinc and platina did not answer, the quantity of lead present
being too small. The tests acted clearly and decidedly, leaving no doubt
that lead was present in the liver of the female in comparatively large quan-
tity.

This case is interesting in several points ofview. The suspicion entertained
that the system of this female was impregnated with lead, from the blue line ob-
served in the gums, three days after her admission into the hospital, was fully
confirmed by the result of the analysis of the liver. The detection of lead in the
tissues also appears to show that this symptom, first pointed out by Dr. Burton,
is of great value in diagnosis: for it could not be ascertained with any certainty
from this female, or any of those who knew her, that a salt of lead had been
taken, and yet it is impossible to doubt that some salt of lead must have been
taken. The other symptoms observed during life, such as vomiting obstinate
constipation, and paralysis, also corroborate the view that this was a case of
poisoning by lead. Thepain in the abdomen, unlike that produced by lead, was,
however, increased by pressure. The post-mortem appearances resemble those
which have been met with in cases of chronic poisoning by lead. This remark
applies more especially to the state of the large intestines, which were found
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irregularly contracted and distended. There were no signs of irritation or in-*
flammation in any part of the alimentary canal.

Are we to regard this as a case of acute or chronic poisoning by lead 1 The
rapid progress of the case, and the severity of the symptoms after the admis-
sion of the female into the hospital, appear-to indicate that it was an acute case.
The question here arises, however, what is the shortest period, after lead-poison
has been taken, within which blueness ofthegums may appear] This state ofthe
gums, as it has been already mentioned, was not observed until the third day;
and it is unfortunate that there was a very obscure account of the condition of
the patient before her admission into the hospital. Blueness of the gums has, I
believe been hitherto regarded as a symptom peculiar to the chronic formof
poisoning; and, so far as I am aware, there are no facts to enable us to state
within how short a period in an acute case, this symptom may appear. The
absorption of lead, when its salts are taken as poisons, certainly goes on with
great rapidity; and the metal is soon found in the organs and secretions; but it
may require a much longer timefor this effect of the metal to be made apparent
by a discolouration of the gums. On the whole, it appears probable, from the
severity of the symptoms, that a dose of the poison had been taken only a few
days before her admission. The deceased may, however, have taken small
doses of sugar of lead some weeks previously, as it was alleged, for the purpose
ofprocuring abortion, under the idea that she was pregnant. To this the chro-
nic gastritis and obstinate constipation might perhaps be referred.

Lead has been of late years so frequently detected in the soft organs and se-
cretions, that the presence of it in the tissues of the body may now be looked for
with some certainty, when it cannot be discovered either in the matter vomited
or in the contents of the stomach after death. I believe that the liver, from its
size and from the large quantity of blood which it contains, is the organ best
adapted for analysis. Here, as in the incineration ofany of the soft parts of the
body, the analyst is liable to be embarrassed by the presenceof phosphate of lime
and oxide of iron in the ash. The first necessarily renders obscure the solubi-
lity in caustic potash of theprecipitates of lead, formed on theaddition of the tests;
and the last gives a colour with sulphuretted hydrogen gas, which, if this test
alone were employed might easily lead to a serious error. The sulphurets of lead
and iron are, however, very differently affected by nitric acid; and on making
the liquid rather strongly acid with this menstruum, we are quite sure that no
sulphuret of iron will be formed. In an acid mixture of these two metals, brown
sulphuret of lead only is precipitated. This precipitate, however, digested in
strong nitric acid, is immediately converted to sulphate and nitrate of lead.

In searching for this metal in the tissues, it is proper to remember that lead
may be introduced accidentally into the ash by the crucible, or in other ways
which will easily suggest themselves; and as the tests for lead are of exceeding
delicacy, it is the more necessary to use extreme caution in the analysis. In
the case just related, every precaution was taken to avoid any fallacy; and it
will be observed that the three most important tests for lead—sulphuric acid,
sulphuretted hydrogen, and iodide of potassium, answered perfectly,—the
results of one test thus corroborating those obtained by the use of the others.
No traces of metal in a reduced state were procured; but this is not ne-
cessary in order to enable a chemist to express a positive opinion of its
presence. From the very decided results procured by these tests, lead appears
to have been present in the liver in much larger quantity than it 1is ever found
in cases of colica pictonum.

Normal lead.—It has been objected to these processes for the detection of
lead, that lead always forms a constituent part of the soft organs in healthy per-
sons. My own experiments agree with those previously made by M. Flandin,
in theresult that the ash obtainedby incinerating the soft parts of the body, does
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not contain a trace of lead, where care has been taken to exclude the metal
during the analysis, and several tests have been employed. If sulphuretted hy-
drogen gas only be used as a test, I can easily imagine that iron wouldbe fre-
quently mistaken for lead.

The quantity of nitric acid and water in which the incineratedash is digested,
should be at a minimum, since the subsequent neutralizationof much nitric acid,
in a large quantity of water, will materially interfere with the action of the tests.
The bulk of the ash may be reduced by finely powdering it, agitating it in a
large vessel of water, and pouring off that portion whicn is suspended. The
lead will be found in the heavier particles, which subside instantaneously.

Lead in organic solids.—It is commonlyrecommended to pour on a portion
of the solid a solution of hydrosulphuret of ammonia; and if this be blackened,
it is inferred that lead is present. This inference, however, without further
experiments, would not be justifiable, since the presence of iron in the solid,
might give rise to a similar change. The only certain plan is to burn the or-
ganic substance, or to decompose it by heat and to digest the carbonaceous
ash in nitric acid slightly diluted. The acid liquid should befiltered and tested
by the appropriate tests.

Absorption. —It was formerly a question, whether in cases of poisoning by
the acetate of lead, the metal is absorbed and enters into the circulation. It
was found by Tiedemann in the blood of poisoned animals, although Flandin
failed to detect it in this liquid. Orfila also detected lead in the urine of a
female who swallowed an ounce of the acetate (Op. cit. i. 684;) but Dr. Mitr
scherlich was unable to find any traces oi the metal in the blood or urine of
animals. The general opinion, however, now is, that the metal is in some
form or other absorbed into the system, because after a certain period it is
found more or less in all the soft organs, but especially in the liver. During
life it appears to be eliminated chiefly by the urine.

GOULARD'S EXTRACT. SUBACETATE OF LEAD
Goulard's extract is generally seen under the form of a reddish-coloured

liquid, as it is often made with common vinegar instead of acetic acid. This
substance has caused death in at least four instances,—one in France and
three in England. The symptoms produced are similar to those described in
speaking of the former compound. The subacetate is much more powerful as
a poison than the neutral acetate, probably from its containing a larger quan-
tity of the oxide oflead. One fatal case of poisoning by Goulard's extract is
marked down in the Coroners' return for 1837-8. In January, 1840, two
other cases of poisoning by it occurred in this city in two children, aged re-
spectively four and six years. The quantity taken by the children could not
have been very great, but they both died within thirty-six hours. The symp-
toms were at first violent vomiting and purging;—in one case they resembled
those of Asiatic cholera. The bodies were inspected by Dr. Bird, and pre-
sented the following appearances. The mucous membrane of the stomach
was of a grey colour, but otherwise perfectly healthy. The intestines were
found much contracted, in one instance more so than in the other. A case is
reported by Orfila in which an inspection was made of thebody of a man who
had been killed by taking a quantity of Goulard's extract. He died within
forty-eight hours, and there was well-marked inflammation of the alimentary
canal from the oesophagus downwards. The villous coat of the stomach was
completely softened, and the effused mucus was found to contain the poison.
(Toxicologie, i. 671.) Mr. Marshall mentions a case of recovery where two
fluid-ounces of Goulard's extract had been taken by mistake. (On Arsenic,
106.)



358 NITRATE OF LEAD. CHLORIDE OF LEAD. TURNER'S YELLOW.

Analysis.—The subacetate of lead cannot be so readily procured in a regu<-
lar crystalline form as the acetate by evaporation. Its solution is strongly
alkaline, and it contains a much larger proportion of oxide of lead than the
common acetate. The same tests are applicable to it as to the acetate (ante,
page 352.) It possesses all the chemical properties of that salt, but differs
from it in being copiously precipitated by a solution ofgumacacia. The pure
solution of subacetate is colourless. That which is commonly sold has a
brown colour, owing to its being made with vinegar.

Goulard Water is nothing more than a mixture of one drachm and a half
of this solution to a pint of water.

NITRATE OF LEAD.

Dr. Christison found that four hundred grains of this salt killed a dog in
sixteen hours. (On Poisons, p. 549.)

Chemical analysis.—The nitrate of lead is commonly seen in solid tetra-
hedral crystals:—when powdered and heated in a reduction-tube, it gives off
nitrous acid vapour, and yellow protoxide of lead is left. It is readily dis-
solved by water, and the solution is neutral. The nature of its acid is best
determined by adding carbonate of potash to the solution,—and filtering:—the
filtered liquid should on evaporation yieldnitrate of potash. Or a grain of the
salt may be dropped into sulphate of narcotine. (See Nitric Acid, ante,.p.
189.) All the tests for lead mentioned in speaking of the acetate, apply equally
to the nitrate.

CHLORIDE OF LEAD.

Some years since a woman was brought to Guy's Hospital, who had swal-
lowed the chloride of lead: the quantity could not be ascertained, but a portion
of the poison was found in the paper, out of which she had taken it. There
were no urgent symptoms except vomiting: alkaline sulphates were exhibited,
but she suffered so little inconvenience that she left the hospital the same day,
and eventually did well.

According to the observations of Mr. Osborne, chloride of lead is likely to
exist occasionally in spring water as a poisonous contamination. He states
that in the water of some of the wells around Southampton, he found free
chlorine. The chloride of lead is soluble in thirty parts of cold water; and
when once produced it might give rise to serious symptoms. (Pharm. Times,
Sept. 26, 1846, 64.)

Analysis.—This is a white pulverulent salt: when heated in a tube it fuses
into a yellowish green mass and remains fixed—it is soluble in hot, but not
very soluble in cold water; the solution gives the reactions indicated with the
tests for lead: and the chlorine may be discovered by nitrate of silver. This
salt is rendered more soluble in water by nitric or muriatic acid;—it is insolu-
ble in alcohol.

Turner's yellow, (oxychloride of lead.) —This is commonly seen in
theform of a fine yellow-coloured powder; it is sometimes called mineral yel-
low. Its action on the body is unknown ; but it is much used in the arts, and
as it might be mistaken for another substance, its chemical properties require
a brief description.

Analysis.—It is a very fusible substance, it melts when heated, aud remains
fixed; it is partially soluble in caustic alkalies;—when digested in nitricacid,
oxide oflead is dissolved, and a milky white chloride of the metal remains.
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CARBONATE OF LEAD
This substance, also known as White Lead, Ceruse, Kremser or While, is

extensively used in the arts. It is commonly seen in the form of heavy white
masses resembling chalk. It is insoluble in water, but still possesses poison-
ous properties, a decided proof, among numerous other facts, that insolubility
does not prevent a substance from exerting a poisonous action on the system.
The very small quantity of free acid contained in the gastric secretions, may,
it is true, dissolve a portion; but the quantity of carbonaterequired to neutra-
lize the free acids in the stomach, would probably produce no serious symp-
toms whatever; since we commonly find it is only in large doses, that this
substance acts as an irritant poison.

Symptoms.—A very interesting case of poisoning by the carbonate of lead,
was reported in October 1844,to the Westminster Medical Society, by Mr.
Snow. A child aged five years ate a portion not so large as a marble, ground
up withoil. For three days he merely suffered from pain in the abdomen
and costiveness. On the third night, the child became rapidly worse, and
there was vomiting. He died ninety hours after taking the poison, having
passed some very offensive motions ofa greenish-black colour (probably from
sulphuret of lead) before he died. The mucous membrane of the stomach was
much inflamed, and of a dark-red colour throughout. Poison could not be de-
tected in the contents or tissues of the stomach, or in the matter vomited. It
is remarkable that in this case, so small a quantity should have proved fatal
without exciting any marked symptoms of irritation in the first instance.
There are many fatal cases of poisoning by the carbonate of lead in the hu-
man subject, but it has in these instances proved insidiously fatal, by inducing
Colica ■pictonum. Theyare to be regarded as cases of chronic poisoning. The
following instance ofrecovery from a large dose of carbonate of lead, is reported
by Mr. Cross. A woman, aged thirty-three, tookby mistake fora dose of mag-
nesia, from six to eight drachms of carbonate oflead. Five hours afterwards,
she was seen by her medical attendant; she was in a cold perspiration, breath-
ing heavily, constantly vomiting, her pulse hard, small, and quick. There
was great anxietyof countenance, with dryness of the throat;—a sense of heat
in the stomach, with very painful colics. Castor-oil and sulphateof magnesia,
with diluted sulphuric acid, were given to her;—the last at frequent intervals.
The extensor muscles became paralysed, and the flexors rigidly contracted,—the colics were so excruciating, that the patient generally fainted after eachparoxysm. The evacuations from the bowels were of a very dark colour,
probably from the action of sulphuretted hydrogen, contained in the' intestines,
upon the lead. The symptoms abated, but the next day there were nausea
and faintness with griping pains. In four daysshe was convalescent. A some-
what similar case is reported in Casper's Wochenschrift for 1844, in which a
man, set. 20, swallowed by mistake for chalk, between five and six drachms of
carbonate of lead. In a few hours it produced all the symptoms of irritant
poisoning, thirst, burning pain and incessant vomiting; yet although he was
not seen for twenty-four hours after taking the poison, he perfectly recovered
in the course of a short time under very simple treatment. His recovery was
probably due to the greater part of the carbonate having been ejected by the
early vomiting. (Ann. d'Hyg. 1845,ii. 226.) These cases show that the car-
bonate of lead, although poisonous, is not very energetic. Its action as a poi-
son is probably not greater than that of the acetate; -and, so far as observations
on the human subject extend, it is less active than the sub-acetate.

A case is related in the Annates d'Hygiene, (April, 1844,) which shows
that serious accidents may sometimes happen from the shot used in cleaning
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bottles being left, and afterwards becoming chemically acted on by the wine
or liquid introduced. The practice of thus cleaning bottles is very common
in England and also in France; some of the pellets often become fixed in the
narrow part of the base of the botde, and thus escape notice. A person, after
having swallowed a few glassesiof liquor, suffered from the most violent
colicky pains, and all the symptoms of irritant poisoning. Dr. Hanle, who
was immediately called, having observed that the liquor remaining in the bot-
tle was very turbid, poured it off for analysis, when he found firmly wedged
in at the bottom of the botde, ten leaden pellets, which had become so com-
pletely transformed to carbonate of lead, that there was only a small nucleus
of the metal left. So long as the liquorwas clear, no accident had arisen from
its use; but the symptoms of poisoning appeared immediately when the
turbid portion at the bottom of the bottle, containing the salt of lead either
suspended or dissolved, was swallowed. (See p. 113, ante.) It is singular
that the lead should have been found in this case in the state of insoluble car-
bonate ; for, in general, the vegetable acids contained in wine (if we except
the tartaric) form soluble salts of the metal. With acescent wines, such as
those made in this country, which owe their acidity chiefly to citric acid, ac-
cidents of this kind are very liable to occur; but with good Spanish wines,
they are not so common. (See page 367, post.) The acidity here is chiefly
due to tartaric acid ; and it is only slowly that tartrate oflead is formed, even
when the quantity of shot left in the bottle is large. It is very unusual to
meet with a case in which this substance is employed with the intention to
murder:, a woman was, however, lately tried in France for mixing carbonate
of lead in flour which was made into bread. Several persons partook of it,
and all suffered more or less, the symptoms being general uneasiness, colicky
pains, and vomiting, with obstinate constipation. The witness attributed the
symptoms to carbonate of lead, but stated that it was not a very active poison,
as he had known an instance in which a man had taken five drachms and re-
covered. Upon this evidence the woman was acquitted. (Journal de Chimie
Medicale, 1845, 532.) The quantity of carbonate in this instance, formed
about two per cent, of the weight of the flour.

Treatment.—It is obvious that the alkaline sulphates could not here be
employed as antidotes, since it requires long digestion at a high temperature,
for these salts to re-act on the carbonate of lead; and even then the decompo-
sition is only partial. I would suggest, in a case of this kind, the expediency
of administering an alkaline sulphate mixed with vinegar or some weak
vegetable acid, such as lemon-juice. Emetics and the stomach-pump should
also be employed.

Colica Pictonum.—Painter's Colic may be regarded as a chronic form of
poisoning by carbonate of lead, indicated by violent pain in the bowels, con-
stipation, and paralysis. The carbonate finds its way into the system, among
white-lead manufacturers, either through the skin or through the lungs, or both
together;—it becomes diffused in a fine powder through the atmosphere, and
thus enters into the lungs. It has beenremarked in France, that in manufac-
tories, where the powder was ground dry,not only have the labourers suffered,
but also horses, dogs, and even rats, have died from its effects. Since the
practice has arisenof grinding the carbonate inwater, cases ofcolica pictonum
have not been so numerous. They are still, however, frequent among painters,
the manufacturers of some kinds of glazed cards, the bleachers of Brussels
lace, and among those engaged in the glazing of pottery, where oxide of lead
is employed in the glaze. •It is to be Begretted that a substance so pernicious to health as the carbonate
of lead, should be so extensively employed in the arts and manufactures.
Much is saidconcerning the preventable deaths from bad drainageand defective
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ventilation, but the yearly deaths from unnecessary poisonings are wholly
disregarded. Under a proper system of medical police, precautions would be
taken to prevent the wide-spreading of a secret source of disease and death.
M. Chevallier has recently called the attention of medical men to this subject.
Preparations of lead are used in cases where their presence would hardly be
suspected. It appears that in the manufacture of Brussels lace, if it were
washed before it became an article of commerce, its value would be seriously
reduced. It is therefore whitened, or, as it is called, bleached (!) by sprinkling
itwith finely powdered carbonate of lead, and placing it between folds ofpaper.
In this state it is well beaten, in orderto incorporate the powder with the fibre.
The workmen who perform this operation are thus constantly breathing an
atmosphere of this poisonous salt, and they suffer from dryness of the fauces,
colic, and all the other symptoms of chronic poisoning by lead. (Ann. d'Hyg.,
1847, i. 111.) It becomes a question whether those females who wear this
lace in close contact with the skin, may not suffer from symptoms of lead-
poisoning. Actors who employ carbonate of lead as a cosmetic, to give pale-
ness to the countenance, are known to be liable to attacks of lead-colic. The
makers of glazed cards, in which white lead is largely employed, also suffer
from this disease. I have lately ascertained that the paper on which many of
the finest French engravings are printed, is saturated on its upper surface with
carbonate of lead: softness is thus given to the impression, and the defects of
a worn copperplate are thereby concealed: but, on the other side, there is the
risk of chronic poisoning to which theworkmen are exposed,and the certainty
that the prints will become tarnishedand destroyed by the slow action of sul-
phur in the atmosphere. From a paper read at the Institute by M. Chevreul,
it would appear thatthe size orcomposition, used in the manufacture ofwool-
len fabrics, is strongly impregnated with lead, either in the state of oxide or
salt. The wearing of these poisoned articles of dress in contact with the
naked skin must be productive of injury. So easily is the system affected,
that colic and paralysis have been known to arise from an individual working
or sleeping in a recently painted room. (Lancet, Oct. 26, 1844.) In a case
lately reported by Dr. Chowne, a man who slept in a newly-painted room for
a few nights was attacked with paralysis. (Med. Gaz., xxxix. 255.) I have
myself suffered from severe colic by respiring the vapour of fresh paint. It
is not improbable that, in these cases, the carbonate of lead is carried off in
vapour, in combination with that of the essential oil of turpentine.

Symptoms.—The diagnostic symptoms of chronic poisoning by lead are
well marked. There is first pain, with a sense of sinking commonly in or
about theregion of the umbilicus. Nextto pain there is obstinate constipation,
retraction of the abdominal parietes, loss of appetite, thirst, foetid odour of
the breath, and general emaciation. The skin acquires a yellowish or earthy
colour, and the patient experiences a saccharine, styptic, or astringent taste in
the mouth. A symptom of a peculiar nature has been pointed out by Dr.
Burton (Med. Gaz. xxv. 687,) namely, a blueness of the edges of the gums,
where these join the bodies of the teeth: the teeth are of a brownish colour.
Dr. Chowne states that from inquiry and observation, he is satisfied that the
presence or absence of this blue line is not connected with the administration
or non-administration of lead. (Lancet, Oct. 26, 1844.) It has, however,
been so frequently observed, that most pathologists now regard it as a well-
marked pathognomonic symptom. A similar blue markaround theedges ofthe
gums has been noticed in other cases of poisoning—as by mercurial prepara-
tions (ante, p. 311;) and it is possible that in an advanced stage of chronic
poisoning by lead it may be absent,(see a case by Mr. Fletcher, Med. Times,
Feb. 14, 1846,p. 395):—as where, for example, the individual has ceased to
expose himself to emanations of lead. Many facts tend to show that it is an
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early symptom. The disease often kills the patient; and after death the large
and small intestines are found contracted,—especially the colon. The persons
most subject to this form of chronic poisoning, are workers in white lead and
painters* Out of 1330 cases received during five years (1838-42) into the
Parisian hospitals, 655 were among these classes of workmen. Of 341 who
were workers in white lead, 55 died. The workers inmetals,—plumbers who
handle metallic lead, are but little subject to this disease. Only 22 cases of
this kind occurred in the five years. (Gaz. Med., Janvier 17, 1847.)

Absorption.—M. Grisolle made numerous analyses of the fluids and viscera
in fatal cases of painter's colic, without detecting any traces of the metal. The
urine ofworkmen, employed in white-lead manufactories, has been repeatedly
examined, but no lead has been discovered in it. This was owing probably
to some defect in the analysis, or to the very small quantity absorbed; because
the tests for lead are remarkably delicate, and would detect it were it in no
larger proportion than the 158,000th part of the liquid examined. Recent re-
searches have shown that the metal is absorbed in some form, probably in all
cases of lead-poisoning ; and as a singular proofof the absorption, and diffusion
of the metallic salt in cases of lead-colic, it may be mentioned that sulphuret
oflead is formed in these subjects on the surface of the skin, during the em-
ployment of sulphureous baths. This appears to show that the poison is
eliminated through the skin. Lead has been discovered by Professor Cozzi
in the blood of persons labouring under this disease, and in one case Dr.
Inman discovered it in the cerebellum. (Med. Gaz. xxxviii. 389.)

In the following instance of poisoning by paint, I have reason to believe that
it existed in the milk. A few years since a cow drank up a large quantity of
paint, of which carbonate of lead was the chief ingredient. The animal suf-
fered severely;—sulphate of soda was largely exhibited, and the cow even-
'tually recovered. While the animal was labouring under the effects of the
poison, a quart of milk was drawn from it, put into a glass bottle, and sent to
me for examination. I found that sulphuretted hydrogen gas gave with it, a
minute black flaky precipitate, which appeared to be sulphuret of lead. I
tried several other specimens of milk, obtained in the usual way from London
dealers, without finding that they were in the least affected by a current of sul-
phuretted hydrogen gas. (See Guy's Hos. Rep. No. xii. O. S.) This result
seems to show that in poisoning by this salt of lead the metal is taken up in
some form and excreted.

In the Treatment of these cases ofchronic poisoning it has been proposed
to use sulphuric acid and sulphuretted waters. Experience has however,
shown that they are quite inefficacious. (Orfila, i. 686. Galtier, i. 676.)

Water Poisoned by Lead.-—One other form of poisoning by carbonate of
lead is of some interest to the medical jurist,—I allude to the impregnation of
water with this substance by contact with metallic lead. This metal, it is
well known, is largely used for water-cisterns and pipes ; and, undercertain
circumstances, hydrated oxide and carbonate of lead are apt to be formed in
large quantity, and to be diffused in the water. It has been supposed that car-
bonic acid contained in water would partially dissolve, and suspend the car-
bonate in it; but in saturating water with carbonic acid, over finely divided
carbonate oflead, itwas not found on filtration thatany perceptible portion had
been dissolved. This conversionto carbonate is chiefly observed to take place
with new lead, or the metal which has a bright and polished surface ; but it
is remarkable that when lead is alloyed with l-200thpart of arsenic it remains
unaffected by water. Old lead does not easily produce the oxide or the car-
bonate, the metal being protected by the crust which is already formed on it
and firmly adheres to it. It is importantfor the medical jurist to bear in mind
that the purer the water or the less saline matter it contains, the more it is
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liable to acquire this poisonous impregnation; but pure water has no effect
whatever unless there be free access of air. When water thus contaminated
with carbonate of lead is used, symptoms of poisoning may suddenly affect
a whole family, without the cause being at first apparent; or one or more
cases ofchronic poisoning by lead, may unexpectedly show themselves among
the members of a household where such water is drunk. This subject has
been most fully examined by Dr. Christison. I have repeated his experi-
ments, and made some others, the details of which will be found elsewhere.
(Guy's Hosp. Rep. No. vi. O. S.)

There are two kinds of water liable to become poisoned, when kept in con-
tact with lead under a free access of air. 1. That which abounds in carbonic
acid ; 2, that which contains little or no saline matter. Of this last we have
instances in distilled water, pure rain water, or remarkably soft water. With
respect to highly carbonated water, this may be known by boiling a portion in
a flask or retort, and conducting the gaseous products into a solution of sub-
acetate of lead. Lime-water will also serve as a test for gaseous carbonicacid,
although it is not so delicate. The second kind of water is known by evapo-
rating at least a gallon to dryness, and noting the weight of saline matter
tained. If this form less than the 15,000th part of the weight of the water,
it is liable to acquire an impregnation from lead. The Thames water contains
about the 7000th of its weight of saline matter; and I havekept in this water
for nine years a mass of lead, exposing fifty-eight square inches of surface,
without any carbonate being produced. As the water was slowly lost by
evaporation, the quantity was made up. Distilled water treated in like manner
during the same period, has produced a very considerable quantity of hy-
drated oxide and carbonate of lead. A mixture of equal parts of river and dis-
tilledwater had no action on lead; consequently a preservative effect existed
where the proportion of saline matter could not have been greater than \hd
14,000th part. The Edinburgh water, according to Dr. Christison, contains

about the 12,000th of its weightof saline matter; and it has but a fleeble action
on lead. That used at Tunbridge some years since, contained only the
38,000th part, a quantity so small, that with a knowledge of these facts, it is
not surprising the water should have become contaminatedwith lead, and have
given rise to lead-colic among the inhabitants. The same fact has been more
recently observed in the water of Southampton.

This chemical production of hydrated oxide and carbonate of lead, takes
place with extreme rapidity. On putting a fresh-scraped piece of the metal
into about three ounces of distilled water, I have observed a milky film to be
formed around it, in the clear sunshine ofsummer, in the course of a few mi-
nutes; and in twenty-four hours a thick crystalline sediment of carbonate of
lead was deposited. Rain-water collected directly from the atmosphere, had
the same property : but that which had passed over roofs of slgte or tile, was
more slowly, and in some instances not at all affected. This production of
hydrated oxide and carbonate, by contact with bright lead, is a very good test
of the absolute purity of distilled water; and conversely this experiment is the
best that can be suggested, for determining whether any particular kind of
water is liable to acquire a poisonous impregnation from that source. If the
fresh metallic surface remain bright after some days, or only acquire a faint
incrustation of sulphate;—and hydrosulphuret of ammonia does not give a
brown tint to the water, there is but little danger of its becoming poisoned with
lead. Water which does not acquire a poisonous impregnation by contact
withlead, may, however, become poisoned if the vapour which slowly rises
from it, comes in contact with the metal. Thus leaden covers to cisterns, or
partially filled cisterns, are generally corroded by the pure water which comes
in contact with the lead as a result of evaporation.
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My experiments have led me to the conclusion, that Sulphate of lime is the
salt which, by its presence in most kinds of hard water, prevents this action
on lead. When this salt forms only the 5,000th part of the weight of water,
no carbonate of lead is produced;—and the sulphate of lime, dissolved in this
or in a larger proportion in distilled water, will confer on it the properties
possessed by river-water. Sulphate oflead appears to be slowly formed; this
closely invests the metal, and prevents the production ofany oxide or loose crys-
talline carbonate. Thus then a water, which is abundantly precipitated by a
salt of barytes,and by oxalate of ammonia, is, caeteris paribus, not very likely to
give rise to lead-colic by passing through leadenpipes, or by being preserved in
leaden cisterns. The facts connected with the contamination of water by lead,
are ofgreat interest. In a trial which took place at the Surrey Lent Assizes,
1845,(Solomon v. Lawson, see ante, p. 52, also Law Times, May 16, 1846,
135,)these facts were ofsome importance, and theeffects of waterso poisoned,
on the system, were closely investigated.

Dr. Christison has observed, that water may contain lead, although per-
fectly transparent when drawn. The lead may be dissolved in the state of
hydrated oxide; this will become converted to carbonate on exposure to air.
According to this experimentalist, it is not carbonate of leadwhich is produced
by the continued action of pure water on this metal, but apermanent compound,
—formed of two equivalents of carbonate of lead and one of hydrated oxide.
Water thus impregnated with carbonate and oxide of lead, may be partially de-
prived of lead by filtration through animal charcoal. It need hardly be ob-
served, that much saline matter may be present in water, and yet the lead
may become rapidly affected; for the salts may not be of a kind to have any
preservative property. The deposit which takes place on leaden cisterns is
often ignorantly regarded as the result of the hardness of water; it is scraped
off, and a fresh surface of metal is exposed; so that in a case of this kind,
water from a particular cistern may have been for a long time used with im-
punity, and yet suddenly give rise ito symptoms of lead-poisoning, probably
to the surprise of the medical attendant and the parties affected.

Analysis.—Carbonate of lead is a solid white powder, insoluble in water,
and immediately blackened by sulphuretted hydrogen or hydrosulphuret of
ammonia. 1. When heated on platina, it leaves a residue ofyellow or orange-
coloured oxide of lead, soluble in nitric acid. 2. The carbonate is easily dis-
solved by diluted nitric acid with effervescence, which shows that it contains
carbonic acid. The oxide of lead, combined with nitric acid, may be readily
detected by the tests already mentioned. If the carbonate be mixed with sul-
phate of lead or sulphate of barytes, these bodies will remain undissolved by
nitric acid. The salt may be easily reduced on charcoal by the blow-pipe,
and metallic lead procured. In chronic poisoning by carbonate of lead, the
poison is not likely to be found in the stomach: it exists only in the tissues of
the body, and from these it maybe separated by the usual process of incinera-
tion. (See ante, p. 352.) The presence of hydrated oxide or carbonate of
lead in water, is immediately indicated by its acquiring a brown colour, on
adding to it a solution ofhydrosulphuret of ammonia. When the carbonate of
lead is suspected to exist in organic solids, its presence may be known, not
merely by the substance acquiring a dark colour on treating it with thehydro-
sulphuret of ammonia, but by its becoming of a bright yellow to it
a few drops of acetic acid and a solution of iodide of potassium.

SULPHATE OF LEAD.
This salt, owing to its great insolubility, is not commonly considered to be

poisonous. It is, perhaps, not more insoluble than carbonate of lead, calomel,
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or Scheele's green and yet these substances are known to act on the body.
There is, however, good reason to believe that its action, if any, is considera-
bly less than that of the other salts of lead: and on this fact, the antidotal treat-
ment oflead-poisoning by alkaline sulphates, is based. M. Dupasquier ascer-
tained that seventy-seven grains of the sulphate might be given to a dog kept
fasting for twenty-four hours, without exciting vomiting or any other unplea-
sant symptoms. The dog was kept four days, and the dose produced no effect.
On killing the animal, and inspecting the body, there were no abnormal
appearances. Doses of 150 and 300 grains were given to other dogs,
withoutproducing symptoms of poisoning (Consult Med. Leg. 1843, p. 15.)
Orfila states that he gave to a dog 554 grains in a finely pulverised state, with-
out any injurious effects resulting. The dog ate his food as usual the follow-
ing day (Op. cit. i. 690.) These, therefore, are strong facts in favour of the
sulphate being inert. In a case of acute poisoning, owing to the administra?
tion of antidotes, this salt of lead may be found in the stomach scattered in
white masses over the mucous membrane. Being very heavy, it will not be
difficult to separate it by decantation; and as it is quite insoluble in water and
most acids, it will be proper to describe the method of determining its nature.

Analysis.—Sulphate of lead is a white solid, resembling the carbonate by
its insolubility in water, but differing from it in not being soluble in acids, ex-
cept in strong muriatic acid (on boiling) without effervescence. 1. When
dropped Vnto the hydrosulphuret of ammonia, it is blackened; and thus it is
known from the sulphate ofbarytes, which it otherwise resembles. 2. When
heated on platina-foil, it remains unchanged, or becomes only slightly dark-
ened, if any organic matter be mixed with it, or the flame of the lamp
come in contact with it, 3, When suspended in water, and a current
of sulphuretted hydrogen is passed through it,—black sulphuret of lead is
precipitated (for the analysis of which see ante, p. 353,) and sulphu-
ric acid is dissolved by the water, in which, after evaporation to get rid of
the sulphuretted hydrogen gas, it may be detected by the appropriate test,
namely, a salt of barytes. Or 4th, Heat the sulphate over a spiritilamrj in a
small glass tube with its bulk of cyanide of potassium. It is thus converted
to sulphuret. A portion of this may be digested in water and nitric acid, and
a solution is obtained in which oxide of lead is indicated by all the tests. Ano-
ther portion, placed on a glazed card wetted (see p. 174, ante,) indicates that
the salt was a sulphate, by the production ofa sulphuret, and the formation of
a brown stain of sulphuret of lead on the card.

CHROMATE OF LEAD,
This is a poisonous salt of lead, well known by its brilliant yellow colour,

It is to be procured at all colour-shops, and may therefore easily give rise to
accidents. I have not met with any instance of poisoning by it in the human
subject, but it would doubtless act like the other salts, i. e. by producing para-
lysis or painter's colic when frequently exhibited in small doses, and symp-
toms of irritation when taken iri large quantities. The chronic apid would
also operate as an irritant. It is sometimes used for giving a yellow colour to
confectionary, and when mixed with indigo, a green. In this state it has pror
duced colic and other alarming symptoms. (See Ann. d'Hyg., 1829, 421.)

Analysis.—The intense yellow colour of this compound distinguishes it
from all other substances, except orpiment and sulphuret of cadmium. From
these it is well known, by being immediately turned of a greenish black colour
by sulphuretted hydrogenor the hydrosulphuret ofammonia. It is quite insoluble
in water, but is soluble in nitric acid, in potash (in which respect it resembles
orpiment,) and in muriatic acid, which forms with it chloride of lead, and a
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mixture of muriatic and chromic acids. On boiling this mixture, chlorine is
evolved, and green oxide of chrome is set free. When long boiled with car-
bonate ofpotash, it forms insoluble carbonate of lead, and soluble chromate of
potash.

IODIDE OF LEAD.
This is a crystalline compound of a rich golden yellow colour. But little

is known concerning its poisoning properties. In one experiment M. Paton
gave nine grains and a quarter to a cat: after four hours no particular effects
were manifested. The dose was then repeated. There was no vomiting, but
in twelve hours the animal was uneasy, refused all kinds of nourishment,—lost power in its hinder legs,—appeared to suffer from violent colicky pains,
and died in three days. There were no marks of intlammation in die alimen-
tary canal, but there was a yellow patch near the pylorus. (Orfila, i. 702.)
So far as this experiment will enable us to judge, the iodide of lead is a very
active poison.

Chemical analysis.—This compound is of a brilliant yellow colour. It is
soluble in about twelve hundred parts of cold, and two hundred of boiling
water. It i4 also soluble in caustic potash, and in strong muriatic acid. It is
decomposed by nitric acid, iodine is set free, and, on evaporating the liquid to
dryness, nitrate of lead is obtained as a residue. This may be dissolved in
water, and tested. The iodide oflead is usedin the form of an ointment. It
constitutes one-ninth by weight of this preparation. (Ung. Plumb. Iod. P. L.)

SULPHURET OF LEAD.
This compound, which is black, is not possessed of any poisonous proper-

ties. It may be analysed by a process already described. (See ante, p. 353.)

OXIDES OF LEAD.
The yellow oxide (massicot,) and the brown oxide (peroxide,) are but little

known except to chemists. Litharge and minium or Red lead are, however,
much employed in the arts, and have sometimes given rise to accidental poi-
soning. Liquids used for culinary or dietetic purposes, especially if they
contain a free acid, are liable to become impregnated with oxide of lead,
derived from the glaze of the vessel in which they are kept, and to form poi-
sonous salts. If vinegar be used, acetate of lead may result. Litharge-glaze
is also easily dissolved byalkaline orfatly substances. The eatingof dripping,
or the fat of meat, bailed in a newly glazed vessel, has thus been known to
give rise to slight attacks, colic; while the symptoms were referred by the
party to some substances mixed with the food. A case in which the whole of
the members of a family were thus poisoned, will be found in the Lancet,
(July 4, 1846, p. 27.) When articles of this kind are impregnated with oxide
oflead, the fact is immediately known by their being turned more or less ofa
brown colour by hydrosulphuret of ammonia. All newly glazed vessels yield
more or less traces of lead, on boiling in them acetic acid or caustic potash.
In this way, the poisonous nature of the glaze may be tested:—the oxide of
lead being dissolved by the acid or the alkali. Litharge was formerly much
used to remove the acidity of sour wine, and convey a sweet taste. Acetate
of lead, or some other vegetable salt of the metal, is in these cases formed;
and the use of such wine may be productive of alarming symptoms. Many
years since a fatal epidemic colic prevailed in Paris owing to this cause:—the
adulteration was discovered by Fourcroy, and it was immediately suppressed.
Such wine is known by its being blackened by hydrosulphuret of ammonia.
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Snuff has been known to be adulterated withred lead: in one instance this
mixture is supposed to have caused death, and in another, it gave rise to
alarming symptoms, (Med. Gaz. xxxii. 138; also Ann. d'Hyg. 1831, ii.
197.)

Mr. Scanlan has called attention to the fact, that oxide of lead is sometimes
present in distilled water, when leaden pipes have been used for the purpose
of condensing the vapour. It appears, however, to be rapidly converted to
carbonate, and thus rendered insoluble. (Pharm. Journ., Aug. 1844.) Ac-
cording to Colonel York, hydrated oxide of lead is always formed and dis-
solved when a bright surface of lead is exposed to air in contact with pure
water. This gentleman thinks that it is permanently held in solution; but
unless the absorption of carbonic acid from the air be in some way prevented,
it is not easy to see why it should not become speedily converted to carbonate,
and rendered insoluble. (Pharm. Journ., Dec. 1845,279.) I have not found

� any trace of lead in water after filtration, where the water had beenfor a short
time exposed to air. Mr. Phillips has arrived at the same result. (Pharm.
Journ., Jan. 7, 1845.) This negative effect has been attributed to the absorb-
ing action of the filter; but this explanation does not appear to me to be satis-
factory.

Poisoned wine.—Lead-shot are much employed for the purpose of cleaning
wine-bottles, and pellets are frequently left in the bottles. A question has
arisen, whether wine introduced into them, is liable to acquire a poisonous
impregnation from lead. I have found, when the shot are in much larger pro-
portion than could ever be left by accident in a wine-botde,—that good wine,
whether port or sherry, becomes only slowly impregnated with lead.
After two or three months a white sediment had formed, but no lead was dis-
solved ; after thirteen months, the port wine retained its colour, and scarcely
any portion of lead was dissolved by it; the sherry had become darker in
colour, and the presence oflead was veryevident in it. After the lapse of six
years, the port wine still had a.dull red colour, and gave only faint traces of
lead with hydrosulphuret of ammonia and sulphuretted hydrogen gas:—the
sherry had acquired a very pale straw colour, and was pretty strongly im-
pregnated with lead. Thus, then, even under the most favourable circum-
stances, good wine is but slowly contaminated by contact with lead-shot, and
white wine more than red. Very acid wines, such as those made from the
currant or gooseberry, may, however, become much morerapidly impregnated
with the metal, and in a quantity sufficient to produce colic or other serious
symptoms.

Cider is apt to become poisoned with the salts of lead when it comes in
contact with this metal. It has been generally supposed that the only poison-
ous compound produced in this case is the insoluble malate ; and it appears
from an accident which occurred lately in France, where six persons were
seized with symptoms of lead-poisoning from drinking cider, that Chevallier
and Ollivier discovered that the salt which caused the symptoms was the
malate of lead. A large quantity of acid may probably suspend this and other
vegetable salts which are reputed to be insoluble; or it may happen that, like
the carbonate of lead in water, the insoluble salts may be diffused through the
liquid, and suspended in an extreme state ofdivision. In some instances, the
carbonate of lead itself may be formed and act as the poison. A case of this
kind has been already given. (See ante, p. 359.)

New rum, as it is made in the West Indies, often containslead derivedfrom
the worm of the still, and lead-colic frequently attacks those who drink it.
Old rum, on the other hand, is by no means unwholesome, and is therefore in
great demand. Dr. Traill gives the following explanation of this difference in
properties. He found that the rum which was received in glass-bottles from
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the still, was always impregnated with lead; but when kept in oak-casks, the
tannin of the oak is slowly dissolved by the spirit, and precipitates the lead in
an insoluble form, the spirit thereby becoming perfectly wholesome. He has
suggested that a little decoction of oak-bark, added to the new rum, would
render it equally innoxious. (Outlines, 112.)

Sugar.—It has been found that sugar is sometimes the medium of conveying
lead-poison into the system, and giving rise to attacks of colic in those who
partake of it. Dr. Jackson has reported an instance of thiskind, in which
several persons lost their lives, and many others were attacked with paralysis
and colic, who had partaken of sugar which had probably been kept in leaden
reservoirs. Lead was discovered in the sugar in large quantity. (Med. Gaz.
xvii. 1036.)

Analysis.—Litharge is commonly seen in reddish or yellow-coloured scaly
crystals, insoluble in water, but soluble in great part, or if pure, entirely in di-
luted nitric acid. The solution possesses all the characters of nitrate of lead.
Minium or Red lead is commonlyseen as a rich orange-red powder;—it is par-
tially dissolved by acids,—a portion of brown peroxide being left. The solution
gives the usual reactions with the tests for lead. Both of these oxides are easily
reduced on charcoal by the aid of a blow-pipe; or by mixing them with paste,
—painting with this mixture a piece of card, drying it and burning it, when
metallic lead is immediately produced. Minium is known from Vermilion
among other properties by its being blackened by hydrosulphuret of ammonia;
from Red oxide of mercury, by the action of nitric acid, as well as by the effect
of heat. Red oxide of mercury when heated is entirely dissipated into oxygen
and mercury,—minium gives off oxygen, but remains fixed as an orange-yel-
low oxide of lead. Red lead is a common colouring matter in red wafers, or
wafer-cake, used for destroying vermin. The brown or peroxide of lead does
not often require to be examined. It is converted to yellow protoxide soluble
in nitric acid, by boiling it with a few grains ofgallic acid.

Effects of externalapplication.—Oxide of lead and the salts of this metal,
have been known to affect the system even when applied to the skin. Most
hair-dyes are composed of a mixture of lime and oxide or a subsalt of lead.
(See Ann. d'Hyg. 1832, ii. 324.) The long-continued use of these preparations
may give rise to symptoms, for the origin of which a practitioner might not be
able to account. Dr. Briick ofHanover observed that a violent ophthalmia was
induced in a lady who had used for dying her hair, a substance called Poudre
d'ltalie, which on chemical analysis was found to consist of lead and lime.
(Med. Gaz. Nov. 1842.) The facts connected with poisoning by lead or its
preparations, applied externally, are of some interest. They commonly assume
the form of chronic poisoning. Even the pure metal frequently handled may
thus find its way into the system, unless strict cleanliness be observed. Among
the cases mentioned by Orfila is one of a female, who was in the habit ofapply-
ing for a long period to her face and neck, a cosmetic containing a preparation
oflead. After six months there were the usual symptoms of chronic poisoning
(ante, p. 361.) This female ultimately became blind and paralytic, and soon
afterwards died. In another instance the symptoms had become so firmly
established before the cause was suspected, that no treatment sufficed to relieve
them. (i. 680.) Notwithstanding these facts, M. Tanquerel does not consider
that serious symptoms can be produced by preparations of lead coming in con-
tact with the unbroken skin. If the skin be abraded, then absorption may take
place rapidly. A case is reported by Taufflieb, in which the frequent applica-
tion of lead-plaster to an ulcer of the leg, was followed in less than three months
by all the symptoms of chronic poisoning. (Galtier, i. 698.) The use ofsimple
lead-wash in cutaneous disorders has not been attended with any injurious
effects.
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Among the pharmaceutical preparationsfor external use, into the composition
of which lead enters, is the Compound ointment of lead (Unq. Plumbi Comp.,)
the basis of which is Jead-plaster,the other ingredients being chalk, vinegar, and
olive oil; the Ointment of iodide of lead (Ung. Plumbi Iodidi,) see ante, p. 366;
Cerate of acetate of lead (Ceratum Plumbi Acetatis,) a mixture of acetate of
lead, white wax, and olive oil, the salt of lead forming but a very small propor-
tion; Compound lead-cerate (Ceratum Plumbi Comp.,) consisting of a solution
ofsubacetate oflead, wax, olive oil, and camphor,—this is commonly known as
Goulard's cerate} Lead-plaster (Emplastrum Plumbi,) prepared with oxide of
lead, olive oil, and water. Lastly, the Liquor Plumbi Diacetatis, which has
been already described under the name of Goulard's extract of lead. (See ante,
p. 357.) Any of these preparations may be brought for analysis as poisons;
they are regarded as such by a low class of criminals, and maybe administered
in an attempt to destroy life. ;

CHAPTER XXVIII.
COPPER—-EFFECTS PRODUCED BY THE METAL AND ITS ALLOYS. BLUE VITRIOL. SYMP-

TOMS. CHRONIC POISONING. POST-MORTEM APPEARANCES—TREATMENT. POISON-
ING BY VERDIGRIS—SUBCHLORIDE OF COPPER CARBONATE SCHEELE's GREEN-
CHEMICAL ANALYSIS TESTS—SPECIAL CHARACTERS OF THE SALTS. OXIDES.
VERDITER. COPPER IN ORGANIC LIQUIDS IN THE TISSUES IN THE SOIL OF CEME-
TERIES—IN ARTICLES OF FOOD SLOW OR CHRONIC POISONING ACTION OF WATER
ON COPPER.

GeneralRemarks.—Copper itselfis said tobe destituteof poisonous properties;
but it wouldappear that when alloyed with other metals and reduced to a finely
pulverulent state, it may act as a poison. A singular instance of this kind oc-
curred a few years since. The printing in gold, as it is termed, is performed by
means of a species of bronze or copper alloy. The letters are printed with a
mixture of size and gamboge; and the copper alloy, reduced to such afine state
ofdivision that it floats in theatmosphere in an impalpable dust, is thenbrushed
over the sur/ace. A boy employed in this occupation was, on the third day,
seized with vomiting of a green-coloured fluid, heat and constriction of the oeso-
phagus, pain in the stomach, loss of appetite and rest, and a severe itching in
all those parts which were covered with hair. These on examination were
found to be of a deep green colour. The boy soon recovered. About twelve
other persons, employed in the same work, suffered from similar symptoms ;
but this did not prevent them from continuing the work. The poison in this
case probably entered the system through the lungs and skin. This peculiar
effect of finely divided copper in giving a green tint to those parts covered with
hair, is mentioned by Dr. Falconer in his Essay on the Poison of Copper, (p. 45)
published in 1774.

An alloy ofthis kind, made to resemble gold, is largely used in the ornament-
ing of gingerbread and confectionary. I am not aware of any accident having
occurred from its being thus eaten: but it is a dangerous practice, and in France
is especially prohibited under a penalty by police regulations. (Journal de
Chimie, Fevrier 1847.) This alloy is easily known from gold by its entire solu-
bility in nitric acid, forming a greenish-coloured solution of nitrate of copper.

Copper coins when swallowed may produce a certain amount of poisonous
salt from the action of the alkaline chlorides: but the great danger to be appre-
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bended in these cases is that theyare liable to cause death by a mechanical ac-
tion. (See case, ante, p. 21.)

SULPHATE OP COPPER.

All the salts of copper are poisonous. The two most commonly known are
the sulphate or blue vitriol, and the subacetate or verdigris. These sub-
stances have been frequently taken and administered in large doses for the pur- -poses ofsuicide and in attempts at murder. In the latter case the attempts has
been immediately discovered, owing to the very strong metallic taste possessed
by the salt. This would in general render it impossible that the poison should
be taken Unknowingly. With the exception of these salts, poisoning by copper
is usually the accidental result of the common use of this metal for culinary pur-
poses.

Symptoms.—Sulphate of copper has been frequently given for the purpose of
procuring abortion. In doses of halfan ounce and upwards it acts as a power-
ful irritant, and in very young children a much less quantity would probably
suffice to kill. The s,alt speedily induces vomiting of the most violentkind; this
sometimes effectually expels the poison from the stomach, and the person re-
covers. The vomited matters are remarkable for being of a blue or green
colour; and broken crystals of blue vitriol have been discovered in them when
the poison was taken in a loosely pulverulent state. If the green colour of the
vomited liquids be owing to altered bile, it will not acquire a blue tint on adding
to a portion of the liquid, a strong solution ofammonia. If a salt of copper be
present, this change ofcolour will serve to indicate the fact. There is headach,
pain in the abdomen, with diarrhoea; the pain is of a colicky character; and in
aggravated cases there are spasms of the extremities, and convulsions. Dr.
Perceval met with a case where the most violent convulsions were produced in
a young female by two drachms of the sulphate of copper. Paralysis, insensi-
bility, and even tetanus, have preceded death, when the poison was administered
to animals. Among the symptoms casually met with in the human subject,may
be mentioned jaundice. This has been observed to attend poisoning by the
sulphate, as well as by Scheele's green. The medicinal dose ofsulphate of cop-
per as an emetic is from five to fifteen grains, and as a tonic from one to three
or four grains.

A woman swallowed rather more than five drachms of sulphate of copper.
Emetics with albumen were freely given, but with little benefit. After thirty-six
hours the pulse was small and the face contracted. There was general uneasi-
ness, with complete suppression ofurine. Stimulants were then exhibited in the
form ofwine and tincture of canella. This treatment appeared to do good, and
the woman completely recovered in ten days after she had taken the poison.
(Journal de Chimie, 1847,331.)

There are but few instances in which this poison has proved fatal in the
human subject. In 1836, a girl, sixteen months old, put some pieces of Blue
stone (sulphate of copper) which were given her to play with, into her mouth.
In a quarter ofan hour, the child vomited a bluish-green coloured matter, with
pieces of sulphate of copper in it; the skin was alternately cold and hot, but
there was neither diarrhoea nor convulsions. The child died infour hours, and
was insensible before death. (Med. Gaz. xviii. p. 742.) Thecoroner and jury
did not consider it necessary that an inspection should be made; and yet in the
event of murder being committed by the administration of this substance, it
would be somewhat unreasonably expected that the medical witness should be
fully acquainted with the post-mortem appearances produced by it!

Chronic poisoning by copper.—When the symptoms ofacute poisoning have
passed away, when the cupreous salt has been taken for a long period in small
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doses, or the individual has been exposed to emanations from copper-salts, or
alloys, other effects are manifested. Sometimes in acute poisoning the patient
recovers rapidly, at others he may not be convalescent for a month. The most
prominent after-effects are excessive irritability ofthe alimentary canal, attended
with frequent vomiting, colic, diarrhoea, and tenesmus: and there is at the same
time great prostration ofstrength, with emaciation, tremors of the limbs, and oc-
casionally paralysis. These symptoms are witnessed in those who have for
some time taken small portions ofcopper with which their food has become acci-
dentally impregnated.

French pathologists have described a copper-colic to which workers in this
metal are liable, owing, as it is supposed, to the inhalation of the fine dust of
eopper or its oxide. According to Orfila, it is in some respects analogous to
lead-colic, but it differs from it in being accompanied by a greater degree of ir-
ritation in the alimentary canal. (Toxicologic, i. 912.) Analysis, p. 377\

[For a further account of the symptoms and appearances in slow poisoning
by copper, see post, p. 384, Copper in articles of food.]

Post-mortem appearances.—In poisoning by the salts of copper, the mu-
cous membrane of the stomach and intestines has been found more or less
thickened and inflamed in the few fatal cases which have been hitherto ex-
amined : the membrane has been found also eroded and softened in poisoning
by verdigris. The oesophagus has presented an inflammatory appearance.
In a case of poisoning by Verdigris quoted by Orfila, the stomach was found
inflamed and thickened, especially towards the pylorus, the orifice of which,
from the general thickening, was almost obliterated. The small intestines
were throughout inflamed, and perforation had taken place, so thatpart of the
green liquid was effused into the abdomen. The large intestines were dis-
tended in some parts and contracted in others,and therectum was ulcerated on
its inner surface. (Toxicologic, i. 623.) The lining membrane of the ali-
mentary canal is often throughout of a deep green colour, owing to the small
particles of verdigris adhering to it. It has been said that this is an uncertain
character ofpoisoning by copper ; since a morbid state of the bile often gives
a similarcolour to the mucous membraneof thestomach and duodenum. This
objection cannot apply, where the green colour is also foundin the oesophagus,
and throughout the intestines : and, under any circumstances, the evidence
from the presence of a green colour would amount to nothing in the judgment
of a prudent witness, unless copper werefreely detected in the parts so coloured.
It is well to remember, that the green stain, if due to copper, would be turned
blue by ammonia. In death from arsenite of copper, the inflammatory appear-
ances would probably be more strongly marked.

VERDIGRIS. SUBACETATE OF COPPER.
This salt produces symptoms somewhat similar to those caused by the sul-

phate. There is a strong styptic metallic taste, with a sense of constriction
in the throat, followed by severe colicky pains,—vomiting of a green-coloured
liquid, diarrhoea, and tenesmus. In a case reported by Pyl, a woman who
took two ounces of verdigris died in three days:—in addition to the symptoms
above described, there were convulsions and paralysis before death. Niemann
relates that a female, aged twenty-four, swallowed half an ounce of verdigris,
and died under symptoms of violent gastric irritation in sixty hours. (Tas-
chenbuch, 458.) In consequence of the greatuncertainty of its operation, sub-
acetate of copper is not employed internally.

One case of poisoning by this substance is reported in the Edinburgh Me-
dical and Surgical Journal for July, 1844. A woman, aged twenty-eight,
swallowed a large dose of verdigris. She was soon afterwards seized with
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great anxiety, vomiting, acute pains and swelling of the abdomen, sensation of
burning heat in the throat, coldness, and severe cramp in the extremities, a
labouring pulse, swelling of the face, with the eyes sparkling. An emetic
brought away some half-digested food, without any traces of poison. The
next morning there was painful deglutition,swelling of the throat, theabdomen
tympanitic and painful on the least pressure, the countenance heavy, the face
flushed, and the pulse oppressed. About two pounds of a distinetly-greenish
fluid, with some blood, were ejected. The symptoms became aggravated;
the face and eyelids swollen and red, the eyes prominent, the abdomen flat-
tened, and the rectum so irritable and painful that enemata could not be ad-
ministered. On the second day there was a tendency to coma, the face was
pale, the lips swollen, the gums ulcerated and there was an abundant discharge
of viscid saliva, A copious stool was passed—the first since the poison was
takeni; and acetate ofcopper was detected init in pretty large quantity. There
were several spasmodic fits. On the third day some viscid glairy matter, of
a greenish colour and tinged with blood, was vomited, and the spasms con-
tinued. On the fourth day bleeding from the nose with general cramps came
on, and the urine and faeces were suppressed. There was coldness of thesur-
face, with convulsions. After the lapse of about a week the patient still had
vomitings ofgreenish glairy matters, with uneasiness in the abdomen: but from
this date she gradually recovered. This case is interesting from the course of
the symptoms being accurately noted; and it is worthy ofremark, that icterus,
which some haveregarded as a symptom ofcupreous poisoning, was at no time
present. It is unfortunate that the quantity of verdigris swallowed, was not
known. Analysis, p. 378.

SUBCHLORIDE OF COPPER.
This is a rich green compound, known as Oxychloride or Brunswick green,

which is formed when common salt has been used in a copper-vessel, and has
thus given rise to accidental poisoning. It is also used as a pigment. The
following is a case of poisoning by it reported in Henke's Zeitschrift der S.
A. i. 188, 1844. A boy between two and three years of age swallowed part
of a small cake of green water-colour, such as is sold in the colour-boxes for
children. Very soon afterwards he was attacked with vomiting and coldness
of the extremities. Notwithstanding the exhibition of an antimonial emetic,
the symptoms continued to become aggravated, and the child died. On open-
ing the body, there was nothing to indicate especially the action of an irritant
poison, except a slight congestion in the cerebral vessels. The child, it ap-
pears, had swallowed about a scruple of the green colour, which, on analysis,
was proved to be the common subchloride of copper. It was remarkable that
there was not the least sign of irritation or inflammation in the alimentary
canal. Death was ascribed to the exhaustion resulting from violent vomiting;
and congestion of blood in the brain thereby produced. This case, the details
of which are rather imperfectly given, shows that the subchloride of copper
is a very active poison, and that it may cause death without leaving any signs
of irritation in the alimentary canal. It is to be remembered that it is this
compound of copper which is often formed in culinary utensils, and which
thereby gives rise to accidents, when any food containing common salt has
been prepared in the vessel without proper precautions. (See Journal de
Pharmacie, Juin 1845,471.)

Another instance is related by Prof. Barzellotti, in which he himself nar-
rowly escaped partaking of the poisonous food. At a monastery near Sienna,
the monks were one day, soon after dinner, seized with violent symptoms of
irritant poisoning. They suffered chiefly from severe pain in the abdomen,
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nausea, difficulty of passing urine, spasms ofthe muscles, and trembling ofthe
limbs. Those who were affected with vomiting and purging, were speedily
relieved; but others, who had no evacuations, suffered from vertigo, cepha-
lalgia, intense thirst, and an unpleasant taste in the mouth. Remedies were
applied, and they all eventually recovered. It appeared, on inquiry, that the
monks were in the habit of keeping their salt-fish in the copper vessel, in
which it was dressed for a second day's meal. This vessel was badly tinned;
and when the fish was examined, itwas found covered with a green jelly, and
the sides of the vessel with which the fish was in contact, had a green colour.
The cause of the symptoms was no longer doubtful:—subchloride of copper
had been here formed by the action of the salt on the metal. (Quest di Med.
Leg. ii. 185.) Several cases of a similarkind are reported by Orfila, i. 619.
Analysis, p. 378.

CARBONATE OF COPPER.

A case of poisoning by this substance has been lately reported by M. Des-
granges of Bordeaux. A man died in about six hours, as it was supposed,
from the effects of an unknown quantity of this poison which he had taken.
When first seen he was comatose; he had sustained some violence from a fall,
and there was great coldness of the extremities. There was neither vomiting,
purging, nor pain in the abdomen on pressure. On inspection, the oesophagus
and stomach were covered with a green-coloured substance. The larger
extremity of the stomach was vascular, and the mucous membrane corroded in
patches. The mucous membrane of the intestines, as well as the liquid con-
tained in them, was green. Carbonate of copper was found in the stomach,
and traces of that metal existed in the urine—none was found in the blood.
(Med. Gaz. xxxi. 495.) It is remarkable that in this case there should have
been neither vomiting nor diarrhoea. The poison seems to have acted more
like a narcotic than an irritant. Analysis, p. 379.

PHOSPHATE OF COPPER.
This is a blue compound occasionally met with in the arts. According to

the experiments of M. Leportier, although insoluble in water, it is perfectly
soluble in the mucous and acid secretions of the alimentary canal, and may
thus exert a poisonous action. Small doses of it, given to dogs, occasioned
violent vomiting in about a quarter of an hour. (Ann. d'Hyg., 1840, ii. 110.)
Analysis, p. 379.

SULPHURET OF COPPER.
This is a black substance, which appears to possess no poisonous properties

unless it has been exposed for a long time to the air. Under these circum-
stances it becomes partially converted to sulphate, and then acts as a poison.
Its analysis will be given hereafter, in the description of the process for sepa-
rating copper from organic mixtures (p. 380.)

ARSENITE OF COPPER.
This compound, which is known under the names of Scheele's,—Emerald

or Mineral Green, is extensively used as a pigment in the arts; it is also
improperly employed to give a green colour to wafers and articles of confec-
tionary. Dr. Geoghegan informed me that an accident occurred in Dublin in
1842,by which fourteen children suffered from symptoms of poisoning in

32
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consequence of theirhaving eaten some confectionary ornaments coloured with
Scheele's green. In two or three of these cases jaundice followed. This is
one of the most active of the cupreous poisons, notwithstanding its perfect in-
solubility in water; but its effects are rather due to arsenic than copper. The
dangerous practice of using this powerful poison to give a colour to confec-
tionary is very prevalent, and accidents often arise from this cause. An
instance hasvbeen communicated to me, in which three lives were nearly sacri-
ficed at a school near Manchester, owing to the boys having eaten some orna-
mented confectionary, which owed its green colour to arsenite of copper.
They suffered from violent vomiting, severe pains in the stomach and bowels,
and spasms in the extremities. Three animals which ate of the vomited mat-
ters were attacked by similar symptoms. It is much to be regretted that there
is no medical police established by law to restrict the free sale and use of this
and other deadly poisons. (See Ann. d'Hyg. 1843, p. 358.) In England
poison is allowed to be sold like sugar or starch; and every child is assumed
by the law to be capable of protecting himself! If death ensue from such a
cause, we find that a coroner's inquisition and a trial for manslaughter take
places to investigate an event which, under simple medical-police regulations,
wouldnot haveoccurred. Even on thecontinent,accidents from this cause some-
times occur; M. Chevallier relates a singular case in which arsenite of cop-
per was used by a pork-butcher for ornamenting a boar's head supplied at a
breakfast given on a festive occasion by an eminent Parisian lawyer! The
head was decorated most artistically with masses of fat, which were coloured
red and green. One of the guests, well acquainted with chemistry, was struck
with the rich green colour of the fat, and reserved a portion for examination.
He found the colouring matter to be pure arsenite of copper, forming about
two per cent, of the weight of the fat! It appeared on inquiry, that notwith-
standing the police-regulations, the butcher's boy had procured the poisonous
compound at a neighbouring colour shop. (Journal de Chimie Medicale,
Janvier 1847, 16.)

Among the reported cases of poisoning by this substance, are the following.
A child, aged three years, swallowed a small capsule of Scheele's green, used
by his father as a pigment. In half an hour he complained of violent colic;
there was frequent vomiting, with diarrhoea, cold sweats, intense thirst, and
retraction of the parietes of the abdomen. The mouthand fauces were stained
of a deep green colour. Hydrated sesquioxide of iron was given; in about
an hour the vomiting and diarrhoea ceased, and soon afterwards the thirst and
pain in the abdomen abated. The next morning the child was well. In
another case, a child, a year old, ate several pieces of a cake of arsenite of
copper, used for colours. There was immediate vomiting, the liquid contain-
ing green-coloured particles of the arsenite, but there were no other urgent
symptoms. White of egg with sugared water was given to it. After a short
time the child became pale, and complained of pain in the abdomen; the pulse
was frequent, the skin cold, and there was great depression. Copious diarrhoea
followed, soon after which the child recoveredk (Galtier, i. 636.) These
two cases of recovery serve to show the fallacy upon which the doctrine of
antidotes is founded. In both the recovery must be ascribed to the vomiting;
as, if the hydrated sesquioxide of iron be admitted to have exercised an anti>
dotal power in the first case, then white of egg and sugared water acted equally
as an antidote in the second case!

The arsenite of copper is much used by painters and paper-stainers, and
may under these circumstances give rise to accidents, as the following case
will show. A young man, after havingbeen engaged for nine days in printing
with this arsenical green, was seized with coryza," swelling of the lips and
nostrils* and headach. The next day he experienced severe colic, and great
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muscular weakness; but these symptoms disappeared in about eight days. It
is probable that, in this case, the arsenite of copper had been taken into the
body in the state of fine powder.

From a case reported by Dr. Martin, it would appear that this arsenical
green may have an injurious effect upon those who inhabit apartments recent-
ly painted with this substance. Four pounds of Scheele's green, mixed with
milk and lime, had been used in painting the walls of a low damp room. In
a few days a putrescent and highly disagreeable odourwas perceptible. When
the windows were closed, those who remained in the room experienced ce-
phalalgia, pain in the chest, and other disagreeable symptoms. The colour
was scraped from the walls, and the room was then inhabited without any of
these unpleasant effects being observed. Dr. Martin attributed the effects to
the formation of arsenuretted hydrogen, by a reaction of the elements of the
milk on the arsenite of copper. The poisonous salt may, however, have been
itself carried off in vapour by the volatile oil of turpentine. It is in thisway,
probably, that the carbonate of lead is volatilized, and affects persons who
breathe the atmosphere of a room which has been recentiy painted. A few
square feet of painted canvass in an artist's studio, unless well ventilated, may
thus produce serious symptoms.

In a note attached to Dr, Martin's case, it is stated that since the mixed
acetate and arsenite have been substituted for carbonate of copper in painting
the walls of rooms, many persons who have slept in rooms painted green,
have complained in the morning of headach, nausea, dryness of the mouth
and cough. The symptoms have gone off during the day. In one instance
the foul odour was referred to mice, and the wainscotwas about to be removed,
when a suspicion arising that it was owing to the green colour used as a pig-
ment, this was removed, and the smell disappeared. (Gaz. Med., 13 Feb.
1847, 130.) So far as I know, no accidents from this cause have occurred in
England. (Analysis, p. 379.)

Effects of externalapplication.—The salts of copper are capable of
acting locally, and if applied to a wounded or ulcerated surface, they may
become absorbed, and seriously affect the system. Sulphate of copper is
occasionally used as an escharotic. The solution of this salt, after frequent
contact, hardens the unbroken skin, discolours it, and impairs its sensibility,
Orfila found that two drachms of acetate of copper, finely powdered, when
introduced beneath the cellular membrane of the neck of a large dog, caused
death in five days. In another experiment, the same dose applied to the cel-
lular tissue of the thigh, killed the animal in thirty hours, (i. 618.) Violent
phlegmonous inflammation is sometimes occasioned by small quantities of the
salts of copper becoming introduced into the system through wounded or
abraded surfaces. Mr. Stafford met with a case in which a woman pricked
her thumb with a pin. She afterwards scoured out a dirty copper, and her
thumb immediately swelled to double its natural size. The whole hand and
arm became much swollenand inflamed, and extensive abscesses formed : the
patient also suffered from fever, from which she slowly recovered. A second
case occurred to the same gentleman, in which severe symptoms followed the
puncture produced by corroded copper wire. (Med. Gaz. xxxv. 828.) In
these cases the poisonous salt may be the carbonate, subacetate, or subchlo-
ride,—most commonly the former. It is probable that the severity of the
symptoms may be in some instances ascribable to peculiarity of constitu-
tion,—the very small quantity of the salt of copper which can be absorbed,
scarcely sufficing to account for them.
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TREATMENT.

In general there is violent vomiting,—the salts of copper acting powerfully
as emetics. The efforts of the stomach should be promoted by the free exhi-
bition of warm water, milk or any mucilaginous drink, and the use of the
stomach-pump. This instrument is of little service, when the poison has been
taken, as it generally is, in coarse powder. Various antidotes have been pro-
posed. Sugar was formerly strongly recommended, on the principle that it
had the property of reducing the salts of copper to the state of insoluble red
oxide; but this is only under very peculiar circumstances, not likely to be met
with in the stomach. (Annales d'Hyg. 1833, ii. 207.) M. Postel is still in-
clined to regard it as an antidote, although it seems that animals to which he
administered it died; but not so rapidly as when the poison was allowed to act
by itself! The prolosulplmret of iron has been lately employed as an antidote,
and the following case is quoted as an instance of its successful employment,
although the quantity of poison taken was unknown. A man swallowed
verdigris in some wine, which on examination was found to be saturated with
acetate of copper. In a few minutes he was attacked with vomiting, colic,
diarrhoea; his pulse was small; there was severe headach, and cold sweats.
Two spoonfuls of protosulphuret of iron were given to him every half hour,
with albuminous liquids. The vomiting and other symptoms abated; and in
three days the man left the hospital quite recovered. (Galtier, i. 634.) Purified
animal charcoal has been recommended, owing to the property which it is
known to possess of separating some metallic salts from their solutions. My
experiments with this substance are decidedly adverse to its alleged antidotal
properties. Five grains of sulphate of copper were dissolved in five drachms
of water, and the solution v»ras shaken with twenty grains of animal charcoal,
and filtered after forty-eight hours. The filtered liquid contained to all ap-
pearance as much cupreous salt dissolved as before the experiment. When
the proportion of purified charcoal was twelve and even thirty times that of the
sulphate, the filtered liquid still gave all thereactions for copper. Vegetable
charcoal is still less efficacious. It was found to require sixty parts of vegeta-
ble charcoal to remove one part of sulphate of copper. When thirty parts
were employed, oxide of copper was still present in solution. Albumen is
well known to form an insoluble compound with oxide of copper, provided
the albumen be in very large excess; for the albuminate of copper is easily
dissolved by an excess of the solution ofsulphate. How far thiswould act on
the insoluble part ofverdigris (Subacetate) it is difficultto say ; as also whether
the albuminate be not itself a poison; still it may reduce the activity of the
soluble salts of copper, and thus it is advisable to administer albumen both of
the yolk and white of egg, conjointly with the other means recommended.
Dr. Edwards, some years since, recommended the use of ironfilings for pre-
cipitating the copper; but the action in this case is too slow, and is imme-
diately arrested by the iron becoming enveloped by a thin film of copper. If
the iron even precipitated all the copper in the metallic state, sulphate of iron
would be formed in the stomach, and this is itself an irritant. The hydrated
oxide of iron has been used in poisoning with arsenite of copper. In a case
just mentioned(p. 374,) as well as in another where a child swallowed a small
quantity of green paint containing arsenite of copper, milk was given, and
afterwards the hydrated oxide ofiron. In five hours the vomiting had abated,
and the child recovered. (Med. Gaz. xxxi. 270.) The recovery was most
probably due to the vomiting, and not to the effect of the supposed antidote;
for if arsenite of iron were really formed by a reaction of the hydrated oxide
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on the insoluble arsenite of copper, the former has been proved to be just as
insoluble and as poisonous as the latter. \

CHEMICAL ANALYSIS OF THE SALTS OF COPPER

The salts of copper are generally known by their colour: whether in the
solid state or in solution, they are eitherblue or green. The salts ofone other
metal are also ofa green colour, namely nickel; but there are striking chemical
differences between the salts of this metal and those of copper. There are
three very soluble salts of copper; two of these are blue, the sulphate and
nitrate,—and one green, the chloride. The salt should be dissolved in water,
diluted, and the following tests may be then applied. The solutions of the
cupreous salts generally have an acid reaction. L Solution ofammonia; this
gives, in a solution of copper, a blueish-white precipitate, which is soluble in
an excess of the test, forming a deep violekblue solution. 2. Ferrocyanide of
potassium, a rich claret-red precipitate;—if the quantity of copper be small,
the liquid acquires merely a light red-brown colour; if large, the precipitate is
of a gelatinous consistency. The ferrocyanide of potassium will act on the
violet-blue solution produced by ammonia, provided it be much diluted, or an
acid added (sulphuric) to neutralize the ammonia. One portion of liquid may
thus be tried by the two tests. 3. Sulphuretted hydrogen gas, or hydrosul-
phuret of ammonia, gives a deep chocolate-brown precipitate, or if the copper
be in small proportion, merely a brown colour, even in an acid solution, 4.
A slip of Polished Iron (a common needle) suspended by a thread in the
liquid, is speedily coated with a layer of copper, even when the salt is in very
small proportion. When much diluted, a drop of diluted sulphuric acid may
be added. If the needle be left for some days in the liquid, the iron will be
slowly removed, and a hollow cylinder of metallic copper will remain. This
may be dissolved in diluted nitric acid, and tested with the foregoing tests; or
the needle coated with copper, may be immersed-in ammonia and exposed to
air. The liquid thenbecomes slowlyblue. Half a grain of sulphate of copper
dissolved in sixteen ounces of water, may be thus easily detected. It was pro-
posed by Orfila to substitute Phosphorus for polished iron. This substance
most effectually separates metallic copper from its salts, as we shall see pre-
sently in treating of copper in organic liquids.

5. The Galvanic lest,—If a few drops of the copper-solution be placed on
platina foil,—slightly acidulated with a diluted acid, and the platina be then
touched through the solution with a thin slip of zinc, metallic copper, of its
well-known red colour, is immediately deposited on the platina. When the
quantity of copper is small, there is merely a brown stain ; but a blue liquid is
formed by pouring on it ammonia.

Delicacy of the tests,—Among these tests, the ferrocyanide of potassium and
sulphuretted hydrogen gas produce a marked action on a quantity of the cu-
preous salt, in which polished iron has no apparent effect. I have found that
ammonia fails to indicate with any certainty less than the 100th part ofa grain
of sulphate in one fluid-drachm of water; but the ferrocyanide of potassium
and hydrosulphuret of ammonia produce an evident effect on a solution con-
taining only the 250thpart of a grain Of sulphate inhalfa drafchm of water. The
iron-test failed to detect the 150th part of a grain in a fluid-drachm of water.
It is, however, sufficiently delicate for most practical purposes. The galvanic
test is not so delicate as the iron test.

Objections to the tests.—Ammonia produces in a salt of Nickel a colour
somewhat similar to that produced in a salt of copper; but ferrocyanide of
potassium precipitates a salt of nickel of a pea-green colour,—a reaction very
different to that produced on a salt of copper. The persalts of Uranium give

32*
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with the ferrocyanide ofpotassium a deepred-colour, which in a diluted state,
might be mistaken for the effect produced by copper; but ammonia gives a
yellow precipitate in a persalt of uranium, and sulphuretted hydrogen and
hydrosulphuret of ammonia give a yellow-brown precipitate of persulphuret of
uranium. The colour of the copper precipitate approaches a dark-crimson;
thatof uranium, a blood-red. When ammonia is added to the two, the ura-
nium precipitate is dissolved, and a yellow deposit of oxide of uranium takes
place in the liquid. When ammonia is added to the forrocyanide of copper, it
is not entirely dissolved, and the liquid acquires a blueish-green colour. In
an organic liquid containing no copper, I have seen a pink-red colour pro-
duced by this salt; but the liquid test here described, should not be applied
to solution of the salts of copper in organic liquids. To the action of the third
test, when taken by itself, there are many objections; but these are entirely
removed by the application of the other tests. The action of iron, and of zinc
with platina, is peculiar. It is true that there is one other metal of a red co-
lour like copper, namely, Titanium; but this is not precipitated by iron, or
zinc and platina, in its metallic state. We may now briefly advert to the spe-
cific characters of the different salts.

Sulphate of copper. (Blue vitriol. Roman vitriol. Blue stone.)—This salt is met with in rhombic masses, transparent, and of a rich colour.
When reduced to powder it is nearly white,but becomesagain blue on melting
or dissolving it. It is soluble in four parts ofcold and two of boiling water; and
is easily obtained in well-defined rhombic crystals by evaporating a small
quantity of the solution on a slip of glass. The powder undergoes no change
on adding sulphuric acid. Nitrate of barytes added to the solution, indicates
the presence ofsulphuric acid (page 174, ante.)

Ammonia-sulphate.—This forms a rich violet-blue solution, and is known
from the sulphate by its alkaline odour and reaction, as well as by producing
a green precipitate with a solution of arsenious acid. The sulphate is acid,
and is unaffected by a solution of arsenious acid. Ferrocyanide of potassium
gives the characteristic red-coloured precipitate when the ammonia is neutra-
lized by sulphuric acid.

Nitrate.—This salt is crystallized in prisms of a deep blue colour; it is
very deliquescent,—extremely soluble in water, and the solution is not preci-
pitated, ifpure, by nitrate of barytes or nitrate ofsilver. When the powdered
crystals are mixed with tin filings and moistened with water, nitrous acid
fumes are evolved. By adding carbonate of potash to the solutionand filter-
ing, nitrate of potash is obtained in the filtered liquid, and the acid may be
thereby identified.

Subacetate. Diacetate. (Artificial verdigris.)—There are several
varieties of this salt, some of which are blue, and others green. Verdegris is
partially soluble in water, as a sesquibasic acetate; but if this be acidulated
with acetic or muriatic acid, a solution is immediately obtained, to which the
tests for copper may be readily applied. If a portion of thepowder be heated
in a reduction-tube, a film of metallic copper is produced,—and acetic acid
vapour escapes. Acetic acid is, however, readily discovered by boiling the
powder in diluted sulphuric acid. Sulphate of copper is at the same timepro-
duced, which admits 1of a ready analysis.

Chloride.—This is seen in deliquescent crystals of an emeraldgreen colour.
It is very soluble in water, forming a deep green solution, if concentrated; but
becoming blue when diluted. This diluted solution has the remarkable pro-
perty of becoming green when heated to 212°, and again blue on cooling. It
yields an abundant white precipitate with nitrate of silver, insoluble in nitric
acid, by which it is easily known.

The insoluble or partially soluble salts of copper, which may give rise to
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questions of poisoning, are the subacetate, subchloride, carbonate, phosphate,
and arsenite. They possess these common characters,-—that 1, when rubbed
on a steel spatula with a few drops of diluted sulphuric acid, metallic copper
is abundantly precipitated on the iron;—and 2, when dropped into a strong
solution of ammonia, they acquire a rich violet blue colour. The dried
arsenite of copper undergoes this change very slowly.

Subchloride. (Oxychloride. Brunswick green.)—This compound is
insoluble in water; but it is easily dissolved by nitric or muriatic acid, and the
acid solution will give all thereactions for copper. The simplest way of ana-
lysing this salt, is to boil it in caustic potash:—when black oxide of cop-
per will be separated. This may be washed, dissolved in an acid and tested,
while die chlorine may be detected in the filteredalkaline liquid on acidulating
with nitric acid and adding nitrate of silver. This test will also detect the
chlorine in the nitric acid solution of the subchloride.

Carbonate. (Natural Verdigris.)—This is a blueish green compound,
which is produced in firm crusts, when copper, brass, or bronze is exposed
at the same time to the- action of water and air. It is often called natural
verdegris, to distinguish it from the subacetate or artificial verdigris. When
heated on platina-foil, carbonic acid is evolved, and black oxide of copper is
left. It is insoluble in water; but is dissolved by acids with effervescence, a
character which distinguishes it from the other insoluble salts. The acid
solution gives the usual reactions with the tests for copper.

Phosphate op copper.—-This salt, which is of a blue colour, is dissolved by
nitric acid without effervescence. The tests for copper may be applied to the
solution.

Oxides op copper. (Mineral green.)—There are two oxides, one red and
the other black. According to the experiments of M. Leportier, they are both
poisonous, although quite insoluble in water. Their poisonous action appears
to depend on theirready combination with the mucous andacid secretions of the
stomach. When metallic copper is swallowed, colicky pains and other symp-
toms sometimes follow in consequence of the metal becoming partially oxidized
and dissolved. The experimental researches of M. Leportier show that the
pure metal is not poisonous (Ann d'Hyg. 1840, ii. 99;) but it may cause death
as a mechanical irritant. (See ante, p. 20.) The oxides may be analysed by
dissolving them in nitric acid and applying the tests for a solution of copper.
Both give a blue solution with ammonia when exposed to the air, the red oxide
slowly.

The only form in which oxide ofcopper is met with in the arts is under the
name of Mineral Green and Verditer. Mineral Green is a name sometimes
given to Arsenite ofCopper. The compound sold to artists under this name, is,
however, commonly a mixture of hydrated oxide ofcopper and lime in the state
of carbonate. It is easily analysed by digesting it in nitric or muriatic acid,
which dissolves both the oxide of copper and lime; the former is separated from
the latter by a current of sulphuretted hydrogen gas.

Verditer is said to be a mixtureof carbonateand hydratedoxide of copper;—
it is, however, more commonly hydrated oxide mixed with lime, potash, and
alumina. It is of a rich blue colour, which it owes to the presence of a small
quantity of muriate of ammonia: when long kept it becomes greenish-blue.
The oxide of copper may be dissolved out of it by diluted acids. This colour is
largely employed in paper-staining; but we do not hear of accidents from its
use.

Arsenite op Copper. (Scheele's Green.)—This salt is of a green colour, the
depth of which is modified by the quantity of oxide of copper present. It is in-
soluble in water, but soluble in ammonia and in acids, forming a blue solution.
When very gently heated in a reduction-tube, arsenious acid is sublimed in
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minute octohedral crystals. These may be collected, dissolved In water, and
tested in the usual way:—theresiduary oxide of copper may then be dissolved
in nitric acid and tested. With charcoal powder, the arsenite give3, although
with some difficulty, a ring of metallic arsenic: but the arsenical nature of the
salt is easily determined by boiling it with diluted muriatic acid and a slip of
metallic copper or copper gauze. (See Reinsch's Process, ante, p. 286.) Me-
tallic arsenic is immediately deposited on the copper. When the arsenite of
copper is used in confectionary, the substance upon which it is spread is either
soluble (sugar or starch) or insoluble (plaster ofParis.) In eithercase we scrape
off the green colour and digest it in a small quantity of water. In the first case
the arsenite of copper is deposited, while the sugar or starch is dissolved: in the
second, the arsenite of copper is deposited with the sulphate of lime. The
former may be separated from the latter by ammonia, and reobtained pure by
evaporation. Should the arsenite be mixed up with fat or oil, it will easily sub-
side as a sediment on keeping the substance melted, and the deposit may be
freed from any traces of fat by digesting it in ether. There is another kind of
green pigment much used, called Schweinfurth green. This is a mixture of
arsenite and acetate of copper. The presence of arsenic in this compound is
easily detected by muriatic acid and metallic copper. The arsenite of copper
has been placed among cupreous poisons, because it so closely resembles them
in physical and chemical properties;—and the existence of arsenic in it, might
be easily overlooked. On the whole, these salts of copper are seldom used as
poisons; although so easy of access, that they are to be purchased without
difficulty in any colour-shop. The accidents that arise from them are generally
observed among colour-makers and paper-stainers.

Copper in organic liquids.—The oxide of copper is liable to be precipitated
by certain organic principles, as albumen, fibrin, and mucous membrane: but
some of these organic compounds are easily dissolved by acids, or even by an
excess of the solution of cupreous salt. A portion at least of the salt of copper
is, therefore, commonly held dissolved. In such cases, there is one peculiar
character possessed by these liquids, i. e. they have a decidedly green colour
even when the copper-salt is in a far less than poisonous proportion.

Separation by iron.—We first filter the liquid, and save the insoluble portions
for a separate operation. We may use as a trial-test either a needle, zinc with
platina, or add to a portion, oxalic acid; the last gives a blueish-white precipitate
only when the copper is in moderately large quantity, and the liquid is not very
acid. If the needle be not coated with copper in the course of a few hours, it is
certain that there is no detectable quantity of the poison present in the liquid.
The process by iron will answer notwithstanding the presence of a large quan-
tity of organic matter, and in spite of great dilution; and a very small quantity
ofa salt of copper may be thus easily discovered in tea, coffee, porter, or gruel,
provided we take care to acidulate the liquid slightly with diluted sulphuric acid,
before introducing the'polished needle. The following is theresult of an experi-
ment: One-third ofa grain ofsulphate ofcopper was dissolved in water,and mixed
with four ounces of thick gruel. Ammonia produced no effect on this liquid;
and ferrocyanide of potassium gave only a faint reddish-brown discolouration.
Two drops of diluted sulphuric acid were added to it, and a bright needle sus-
pended in it by a thread. In twenty-four hours, the needle was covered with
a distinct film of metallic copper. The quantity of metallic salt here present,
was less than the 6000th part of the solution. If the needle be rusty, this expe-
riment will fail. The smaller the quantity of copper, the longer the time re-
quired for theresult to follow. Instead of a needle, a coil of the finest bright
iron wire may be used. When the quantity of copper is small, the red colour
of the deposited metal is not always perceptible: it appears brown or black,and
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the deposit may be obscured by its being mixed with some oxide of iron.
When we are in doubt about the nature of the deposit, the iron wire should be
placed in a small quantity of solution of ammonia and exposed to air. The
liquid will soon acquire-a blue colour ifany metallic copper be present. In this
way a grain ofsulphate ofcopper diffused in sixteen ounces ofdecoction of sar-
saparilla and water, was easily detected in a few hours, although the cupreous
deposit was not rendered perceptible by its red colour!

Separation by phosphonis.—Orfila long since recommended phosphorus for
the purpose of separating metallic copper (Traite des Poisons, i. 508, 3d ed.
Paris, 1826,) and it may be sometimes usefully applied. A thin slice ofphos-
phorus is suspended by a thread in the organic liquid suspected to contain
copper. If a salt of the metal be present, even in very minute proportion, the
phosphorus soon acquires a steel-grey coating (phosphoret of copper.) This
continues to increase, the red colour of copper appears, and when the phos-
phorus is strongly coated, it may be immersed in cold diluted nitric acid.
After a short time the copper is dissolved off, and the phosphorus, after being
washed in water, may be again immersed. In this way, a solution of nitrate
of copper fitted for testing may be procured from the most complex organic
liquid, provided any of the cupreous salt be actually dissolved. This is a very
delicate process.

Separation as a Sulphuret.—If the copper-salt be present in large quantity,
any of the trial-tests will indicate it immediately. We now destroy the vis-
cidity of the liquid by diluting it ifnecessary; and pass into it a current of sul-
phuretted hydrogen gas in order to precipitate all the copper in the state of
sulphuret. The black sulphuret may be collected, washed, dried, and then
boiled in equal parts ofnitric acidand water for a quarter of an hour. Nitrate
and sulphate of copper are produced and dissolved, a fact indicated by the
liquid acquiring a rich blue colour: and some sulphur is at the same time
separated. This liquid, when filtered, will give the usual reactions with the
tests for copper.

Separation by platina.—I have also found the following a very expeditious
and simple method of obtaining copper from organic liquids. Having filtered
the liquids, let a portion of it be placed in a clean platina capsule or crucible.
A few drops of diluted sulphuric acid may be added, and a slip of zinc foil
introduced. Wherever the platina is touched by the zinc, metallic copper is
deposited; and after having in this way coated the platina capsule, the surplus
liquid may be poured off and the capsule well washed out. A small quantity
of solution of ammonia poured over the deposit on platina dissolves it and
acquires a characteristic blue colour; or a few drops ofnitric acid with a small
quantity of water, maybe used to dissolve the metallic copper; and by evapo-
rating the acid liquid and redissolving the residue in water, a pure solution of
nitrate of copper is obtained,—giving the usualreactions with ammonia; and,
when the surplus acid is neutralized by an alkali,—with ferrocyanide of potas-
sium and polished iron. Copper, in moderate quantity, may be thus easily
separated from milk, gruel, porter, or the most complex organic liquids.

Detection of copper in the tissues.—It may happen, however, that there is
no poisonous salt of copper held dissolved in the liquid subjected to analysis,
—a fact commonly indicated by the entire want of action on polished iron.
The oxide of copper may be intimately combined with some organic princi-
ples, or even with the mucous membrane of the stomach itself, and exist only
in an insoluble form. A piece of this, suspended in a solution of ammonia, is
rendered intensely blue if copper be present in moderate quantity. It will
then be necessary to cut up these substances, which commonly have a green
or blue colour, and boil them for an hour, in water containing one-sixth part of
strong nitric acid. The acid liquid should be filtered, and evaporated to dry-
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ness; and if much organic matter be present, this should be destroyed by re-
digesting it in strong nitric acid,and again evaporating to dryness. Waterwill
now dissolve out any copper as nitrate, which may have been taken up by the
nitric acid. If even this process should yield no copper, the organic matter,
thoroughly dried, may be incinerated withtwo parts of black flux in a crucible.
The fine particles of carbonaceous ash derived from organic matter often have
a shining iridescent red colour, which must not be mistaken for that of copper.
By pulverizing this residue, then carefully rubbing it in a mortar with water,
and decanting the liquid, minute particles of metallic copper may be obtained,
which should be dissolved, in diluted nitric acid, and tested in the usual way.
Copper may be also extracted by carbonization with sulphuric acid, or by
entirely decomposing the tissue by nitro-muriatic acid.

Normal copper.—It has been objected to the process of calcination, that cop-
per is contained as a natural constituent in most of the organs of the body, and
the term normal copper has been applied to it. According to Sarzeau, this
metal is also present in the incinerated residue of sugar, coffee, madder, wheat
flour, and cheese. Blood, milk, and other liquids of the body, in cases where
no poisonous salt of copper has been taken, are said to have also yielded it.
One chemist made a mixture of eggs, some strong coffee, and bread and butter;
he dried and incinerated the mass, and detected copper in the residue! The
metal is said to have been found in bread, beef, and mustard. Thus, then, ac-
cording to this view, copper exists naturally, not only in the organs of the
human body, but likewise in some ofthe most common articles of food. It is,
however, very probable that copper may, in these cases, have been introduced
accidentally during the analysis, and thus have led to an erroneous inference,
especially as it was only found in infinitesimal traces. Dr. Christison could
not detect any portion of the metal in the animal fluids; and in some experi-
ments on large quantities of oatmeal and bread, I did not detect-the smallest
portion of copper, although the tests answered perfectly when a cupreous salt
was purposely added in minute proportion. MM. Danger and Flandin have
more recently arrived at the same results, t. e. that neither copper nor lead
enter into the composition of the healthy human body or of the food of man;
and that where they are said to have been detected, their presence must be
ascribed to their adventitious introduction during the analysis. The question
is of some interest in toxicology, for it has been already brought forward as an
objection to medical evidence. In August 1843,M. Barse communicated to
the Academy of Sciences the results of some analyses made on the bodies of
two subjects taken from the hospital of Paris. They had died from ordinary
disease. M. Barse states that he detected copper and lead in both subjects.
The copper was obtained in the metallic state, and identified by all its charac-
ters ; the lead was not obtained as a metal, but its presence was indicated by
the usual tests. These metals may be detected in the liver, according to M.
Barse, 1, by Orfila's process of carbonization; 2, by simple carbonization, in-
cineration of the ash, and afterwards digesting it in nitro-muriatic acid; 3, in
carbonizing by sulphuric acid and incinerating charcoal, for the mere carbo-
nizing action ofsulphuric acid will not of itself suffice to allow of the separation
of the metals. In September 1843,M. Rossignon, ofLyons, addressed a note
to the Academy of Sciences, on copper as it exists in the organic tissues of
many vegetables and animals. M. Rossignon states that he detected copper
in all his experiments on the human body: he found it in the blood and mus-
cular fibre of man, in the tissues of many domestic animals (the dog,) and in
the common vegetables used as food. The gelatin used as soup at the hospi-
tal of St. Louis yielded per cent. 0 03 ofpure copper. Common sorrel gave
two per cent, of neutral oxalate of copper; chocolate from 0-07 to 0*5 per
cent. The bread generally used in Paris gave, in 1000 parts of incinerated
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residue, from 0*05 to 0*08 of copper (fraudulently introduced as sulphate 1)
Coffee, chicory, madder, and sugar yielded traces of the metal,—in the latter
case mixed with lead. Barley-sugar contains copper: and in the sugar of
starch it forms four per cent, by weight, of the carbonized residue. M. Ros-
signon further states, thatby calcining the substances in close vessels, he was
enabled to detect appreciable traces of the metal in human semen, in the ex-
crement of the fowl, in the egg, and in the eye of the ox! These results are
directly opposed to those obtained by MM. Danger and Flandin, M. Cheval-
Her, M. Chevreul, and others. It is intimated that the failure of these experi-
mentalists in detecting copper, was owing to their not having incinerated the
carbon derived from the action of sulphuric acid on organic matter; but this
does not sufficiently account for the difference, because, by pursuing the same
process with the pulmonary exhalations of animalspoisoned with its salts, they
detected the metal readily, although here it was only found in traces! Besides,
when we consider the very positive manner in which it was for a long time
stated thatarsenic was a normal constituent of the human body, by a higher
authority than either M. Barse or M. Rossignon, and that this statement has
been since entirely disproved before a committee of the Academy, we may
well hesitate to assent to the assertion that copper is a natural constituent of
the body. While this sheet was passing through the press, Orfilarepeated his
experiments on the alleged existence of normal copper, before a committee of
eminent chemists. The result was, that it required the incineration of three
healthy livers, and digestion of the ash in nitro-muriatic acid, in order to pro-
cure any evidence of the presence of copper! (Journ. de Chim. Aout 184*7',
p. 434.) Any analyst, therefore, who operates upon three dead subjects at
once, must be prepared to meet this objection! Practically speaking, it has
no force:—I. Because in poisoning by copper, there would be very few cases
in which the whole of the chemical evidence rested on an incineration of the
viscera:—such a case is very unlikely to occur; for chemical evidence is in
general abundandy afforded by an analysis of a portion of the poisoned sub-
stance swallowed, or of the contents of the stomach. 2. If the only chemical
evidence were that derived from incineration, then this could afford no proof
ofpoisoning, unless that fact were already sufficiendy made out by symptoms,
post-mortem appearances, and moral circumstances, in which case such infi-
nitesimal proof rrright be very easily dispensed with. In a case of falsely im-
puted poisoning, it may be said that the detection of copper in a particular
article of food, such as bread, would lead the medical jurist into error, since
the discovery of thjs metal in the bread, might bear out the imputation, and
inculpate an innocent person. This hypothesis does not appear probable.
The normal copper, said to exist in food, has not been found to form, accord-
ing to its discoverers, more than the 100,000th part of the food examined:—if
the imputation of poisoning were well-founded, and copper were discovered at
all, the metal would be in infinitely larger proportion than this, so as to leave
no doubt of its actual admixture.

M. Boutigny has pointed out that, in the process of incineration, the cop-
per may be concealed and withdrawn from the action of the tests, by the
presence ofiron in the acid liquid. He has therefore advised that this should
be first got rid of by the addition of ammonia.

Copper in the soil of cemeteries.—It is not very probable that a medical
jurist wouldbe required to seek for a cupreous poison in a body which had
been so long interred as to have its remains intermixed with the soil. But
it is not the less necessary to state that according to the researches of M.
Walchner, copper, like arsenic, is almost universally found in ferruginous soils,
and in most kinds of marls and clays. Wherever the ores of iron
there copper will be found: in this way it may be dissolved by water, and
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percolate through the superficial strata. (See Comptes Rendus, Sept. 21,
1846, 612.) Admitting the truth of this observation, a comparative analysis
ofthe earth of the cemetery, would be required in the very rare case in which
the decomposed remainsof the dead had become intermixed with the soil. M.
Walchner simply digests the earth in muriatic acid, and precipitates the cop-
per from the acid solution by a current of sulphuretted hydrogen gas.

Absorption of Copper.—Copper, like other metallic poisons, is absorbed.
It has been discovered in the blood, organs, and secretions, when its salts
have been taken. Orfila has foundthe metal in the lungs, heart, liver, spleen, and
kidneys, of animals poisoned by it; but he could discover no traces of it in
the blood or urine, although it must undoubtedly exist in the blood. M.
Flandin asserts that copper is not found in the heart and kidneys. (Des Poi-
sons, i. 569.) Wibmer, according to Sobernheim, detected copper in the
liver of a dog to which he had for several weeks given small doses of the
sulphate. Absorbed copper is most easily detected in the liver. About two
ounces have been found sufficient for the experiment. MM. Danger and
Flandin have recendy stated, that copper in cases of poisoning is to be de-
tected more readily in the bronchial secretion than in the urine. (Annals
d'Hyg., 1843, 452.)

Quantitative Analysis.—This is best determinedby converting the salt
of copper to the state of black oxide, every 100 parts of which are equal to
312 of crystallized sulphate, and 392 of crystallized nitrate. If the cupreous
salt be precipitated as sulphuret, this may be transformed to black oxide by
digestion in nitric acid, and subsequent incineration.

COPPER IN ARTICLES OF FOOD.

The medico-legal history of poisoning by copper, would be incomplete
withoutsome remarks on the action of certain articles of food on this metal
when used for culinary purposes. This is a not unfrequent form ofacciden-
tal poisoning. The symptoms rarely appear until after the lapse of three or
four hours:—these are commonly nausea with colicky pains and cramps in
the limbs. Several fatal cases are on record. (Galtier, i. 626.)

It results from the experiments of Falconer and others, that metallic copper
undergoes no change by contact with water, unless air be present; when a
hydrated carbonate will be formed mixed with peroxide. If the water contain
any acid, such as vinegar, or common salt,—or there be oily or fatty matter
in contact with the metal, then the copper is more rapidly oxidized, and the
liquid or fat acquires a green colour. If the copper vessel be kept perfectly
clean, and the food prepared in it be allowed to cool in other vessels, there is
not much risk of its acquiring a poisonous impregnation: nevertheless no
acid, saline, fatty, or oily liquid should be prepared as an article of food in
a copper vessel. (See Ann. d'Hyg. 1832, i. 102.) Under the influence of
heat and air, a portion of copper becomes dissolved, and the oily or other
liquid acquires a green colour. The preparation of fruits, such as preserves, in
copper vessels, is necessarily attended with some risk; for on cooling, a
green crust is apt to form on the copper, just above the surface where the
air and acid liquid meet. Some substances appear to be but little liable to
this impregnation:—thus, coffee, beer, milk, or tea has been boiled for two
hours together, in a clean copper vessel, without any portion of the metal
being taken up by either of the liquids. (See Falconer on the Poison of
Copper, 65, London, 1774; also Orfila, i. 611.) Accidents of this kind are
usually prevented by lining the copper vessel with tin; but in very large
boilers this plan is not always adopted—cleanliness alone is trusted to* and
this is a sufficient preventive when properly observed.
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The fatal effects resulting from the impregnation of acid liquids with cop-
per, are established by the following accident, whieh occurred a few yearsi
since. A servant girl at a farm house put a copper vessel into a tub, contain-
ing the wash with which the pigs were fed. This is said to be a common
practice in many parts of the country, as the acidity of the liquid serves to
cleanse the copper vessel. A number of pigs were fed with this wash, and
six of them died;—their bodies were examined, and the stomachs were found
inflamed. Owing to the ignorance which prevails on these matters, soup and
other articles of food, such as acid wine, beer, or cider, are often improperly-
kept in copper vessels, and thus become poisoned. Dupuytren relates that a
whole family was poisoned by eating cray-fish, cooked and allowed to cool
in a copper vessel, to which vinegar had been added. Three persons died.

In April 1838,1 was required to examine the following case. In an ex-
tensive Poor-law union, a number of the paupers had been seized with diar-
rhoea and dysentery, and several of them died. There was no apparent
cause for this sickness and mortality; and it was suspected that the soup,
which was daily prepared in large copper boilers, might have become im-
pregnated with the metal, and have given rise to the symptoms, although
these were scarcely indicative of irritant poisoning. I ascertained that the
copper vessels were cleaned out daily, that the soup was made with salt and
vegetables, but was poured into other vessels to become cool. The soup was
given only once a week ; but the gruel, which was also suspected, was given
daily to the paupers. Four ounces of the soup, clarified by standing, gave no
trace of copper by the iron-test; and the liquid was wholly unaffected by a
current of sulphuretted hydrogen gas. Eight ounces were evaporated to dry-
ness, and calcined with flux ; —an abundant ash resulted, presenting iridescent
colours, many portions having a bright coppery lustre. The ash was treated
with water, and the heavy residue digested with diluted nitric acid. The
filtered liquid, when neutralized, gave no sign of the existence of copper with
any of the tests :—iron was present, as it is in the incinerated residue of most
vegetables. This experiment, while it showed the absence of copper as a
poison, also appears to prove that articles of food do not always contain it
as a natural constituent. The result of the analysis of the gruel, was equally
negative. The bread was also examined, without any noxious irritant sub-
stance being discovered in it. It was therefore evident that the symptoms
could not have been due to irritant poison.

One of the most satisfactory accounts of sloio poisoning by copper, from
want of cleanliness in the use of culinary utensils, has been lately published
by Dr. T. Moore. It shows that without great circumspection, a medical man
may be completely deceived respecting the origin of a malady affecting many
persons simultaneously (p. 50, ante.) On the return of the Indian Coolie
emigrants from Guiana to Calcutta, a kind of acute idiopathic dysentery made
its appearance in the ship, and it was at first referred to bad water, change of
climate, and other causes. Dr. Moore examined the copper-plates on which
the fish, rice, and ghee (butter,) eaten by the natives, was cooked, and found
the surface quoted with a green composition which, when scraped off and
examined, proved to be a mixture of muriate and sulphate (?) of copper. The
cause of the disease was then apparent. A few hours after taking the meal,
the patients complained of violentpains and cramps in the stomach and lower
bowels, and there was constant vomiting of greenish and yellowish-green bile.
When this was not ejected from the stomach, their sufferings from dryretching
were most severe: and the feeling of constriction in thelower part of the chest
and along the course of the oesophagus still more distressing. Every twenty
mindtes there was an attempt to evacuate the bowels, but no feculent matter
was discharged: blood in small quantities, slimy mucous stools, tinged with
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blood, shreds of lymph, and frothy ash-coloured secretions, were passed from
the rectum without affording to the patients, the slightest relief. Pressure
over the abdomen, especially in the epigastrium, and in one, on the arch of
the colon, caused pungent pain. There were griping pains in the- loins and
sacrum, at the navel, and in the iliac region, with tenesmus and a burning sen-
sation at the sphincter ani. In the commencement of the attack, there was
acute fever, pungent heat of the skin, headach, urgent thirst, loss of appetite,
prostration of strength, furred and clammy tongue, foul taste in the mouth, with
arapid, small and wiry pulse. In the more severe cases there was great de-
pression of the vitalpowers, the pulse exceedingly rapid and weak, the skin
cold, extremities benumbed; the secretion of urine was in a few instances
suppressed, in others the urine was retained in the bladder. The symptoms
in most instances subsided in eight or ten days under the free use of emetics
and castor oil; in others a long time elapsed before the mucous discharges
from the alimentary canal and the tenesmus abated,—the disease assuming all
the characters of chronic dysentery. One man was subsequently attacked with
symptoms of chronic poisoning in an aggravated form, from neglect in the use
ofa copper-vessel, and sank under the attack. Ona post-mortem examination,
the mucous membraneof the lower part of the oesophagus, and that of the
stomach between the two orifices, was the seat of extensive and deep-seated
inflammation. The shades of red varied from a bright vermilion or scarlet
to a deep red or violet colour. The patches of a dark red or brownish colour
were comparatively small and circumscribed, situated in general beneath the
mucous membrane of the under surface of the stomach. The membrane in
these situations was softened, pulpy but not excoriated, and free from the ap-
pearance of having sloughed. At the pylorus the membrane was intensely
inflamed, glistening, and tumidfrom a quantity of serous fluid exuded beneath
the submucous cellular tissue.* The mucous membrane of the duodenum and
small intestines was also inflamed in irregular patches ; and there were traces
of inflammation in the large intestines, including the rectum. Eight ounces
of a saffron-coloured fluid were found in the peritoneal cavity, and on the
peritoneal surface of the intestines there were • numerous minute spots of in-
flammatory redness. There was no effusion of lymph or other sign of peri-
toneal inflammation. (Lancet, April 11, 1846, 414.) Dr. Moore considers
that the attacks of cholera and acute or chronic dysentery, under which Euro-
peans arriving in the East Indies so frequently suffer, may be in many cases
due to the general employment of copper-utensils for culinary purposes, and
from the want of cleanliness on the part of the native cooks, who use butter,
salt, and acids, without removing the cupreous incrustation which is formed on
the surfaceor in the rims of the vessel. Hot butteror lard,like hot oil, readily
dissolves copper, forming fatty salts of which oxide of copper is the base.

In the making of preserved fruits and vegetable pickles, the salts of copper
(blue vitriol) are sometimes used for the purpose of giving a rich green colour.
Many of the green pickles, sold in shops, are thus impregnated with the vege-
table salts of this metal, to which they owe their bright grass-green colour.
If the fruit orpickle be placed in a solutionofammonia, andcopper be present,
the substance is speedily turned blue. The irontest is,however, more delicate.
A needle immersed in the p*ickle, or plunged into the solid, will be speedily
coated with copper. The quantity of copper contained in such articles may
not be sufficient to produce fatal effects ; but serious symptoms of gastric irri-
tation are sometimes produced, and in very young subjects, these may assume
an alarming character. (See Falconer, 87.) A short time since preserved
gooseberries were sent to me for examination, as it was suspected from cir-
cumstances that they were contaminated with copper. The liquid in which
they were preserved was of a pale yellow colour, and had an acid reaction.
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Ammonia gave with it a dark greenish tinge; ferrocyanide of potassium a
rich claret-red precipitate; and hydrosulphuret of ammonia a deep brown.
A needle plunged into it, was coated with copper in about five or six minutes.
The galvanic test applied in the usual way, failed to indicate the presence of
the metal. I thereforemodified it by plunging into the liquid a slip of platina,
having a coil of zinc twisted round it:—copper was then deposited on the
platina in the course of a short time. The liquid gave a precipitate with ni-
trate of barytes, insoluble in nitric acid. These facts proved that the liquid
was pretty strongly impregnated with sulphate of copper!—and the analysis
shows that ammonia is decidedly inferior to the other tests, the blue colour
having been concealed and changed to green by the yellow colour of the
liquid. The testupon which reliance may always be placed is polished iron;
and this, while it is the least open to objection, happens at the same time to
be verydelicate initsreaction, and less affected thanthe others by the presence of
organic matter. Colic and vomiting have been produced by the use of vinegar
which had been placed in copper-utensils; and copper stop-cocks to vessels
containing acid liquids, may thus give rise to symptoms of poisoning.

Bread poisoned by copper.—A few years since a fraudulent practice existed
on the continent, of mixing sulphate of copper with the dough of bread, in
in order, as it was said, to accelerate the panary fermentation. The quantity
of cupreous salt usedwas small, but still itwas a noxious adulteration. (Ann.
d'Hyg., 1830, 342; 1831, 338; 1840, 2, 123.) According to some experi-
mentalists, bread always contains traces of copper, which is supposed to form
a normal constitutenof corn (ante, p. 382.) Reasons have'been already given
for rejecting this opinion. Copper may have been detected in this article of
food, but this doesnot prove that it is a normal constituent. Itmay have been
introduced accidentally during the making of the bread, as where copper-
untensils have been used for this purpose. Thus it may be found in bread,
and not in the flour from which the bread was made, or in the flour and not
in the corn. MM. Theulen and Servan having found copper in a specimen
of bread, ascertained by further examination that copper cylinders had been
used in grinding the corn. A small quantity ofoxide falling from these would
at once account for the contamination irrespective of fraud. (See Orfila, i.
651; Galtier, i. 607.) M. Girardin has more recently pointed out another
source from which the coppermay be derived. Seed corn is sometimes dressed
(to destroy the spores of fungi) with a mixture of common salt and sulphate of
copper. He has analysed the grain grown from seed thus treated, and has
distinctlyrecognised in it traces ofcopper. (Annuaire de Chimie, 1846, 686.)
Paper used for filtration sometimes contains traces of copper. Alum is used
in bread as well as salt, and small quantities of copper sometimes exist in
these substances. These facts tend to show that those who assert that copper
is a normal constituent of most kinds of food, have notbeen sufficiently careful
in their inquiries. Bread containing even traces ofsulphate ofcopper, acquires
a red tint when moistened with ferrocyanide of potassium. If the proportion
be greater, its taste and colour are affected : it mayhave a blueish-green colour.
Copper may be obtained from it by the process ofincineration.

Accidental poisoning by copper has occurred from the use of what is called
German silver, but which should rather be called whitebrass, as it is an alloy
of copper and zinc with nickel. Some specimens of this alloy contain fifty
per cent, by weight of copper. The following case of poisoning occurred in
Paris in 1838. A lady, after having had eels for dinner, was awakened in the
night by intense headache, followed by nausea, vomiting and colic. These
symptoms were removed under proper treatment. Her physician ascertained
that the eels had been cooked withbutterand vinegar in an earthenware vessel,
and he found that the metal spoon, which was of German silver, presented on
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different parts greenish-.coloured spots. Chemical analysis showed that a poi-
sonous salt of copper had been thus accidentally produced:—a fact proved by
polishing the spoon, and then placing it in a hot mixture of bread, butter, and
vinegar. Half an hour after the mixture had cooled, green spots were per-
ceived on it; and in twelve hours the spoon was quite green, as well as the
butter in contact with it. It hasbeen proposed to prevent this chemical action
on copper and its alloys by electro-plating them with silver ; but Mr. Warington
has found that the silver is deposited unequally like a spongy mass, thus allow-
ing the acid liquid to penetrate through it. A galvanic action is thereby set
up, which increases the chemical changes.

Action of water on copper.—Water does not appear to have any marked
action on this metal when the surface is clean. On exposing clean metallic
copper in contact with distilled water and air for a period of forty-three days,
the water was clear, without colour, taste, or smell, and the copper bright and
unchanged as when first immersed. The tests for copper showed that there
was none of the metal dissolved. On evaporating three ounces to dryness,
however, a very slight green sediment (less than one-eighth of a grain) was
procured, which, on analysis, was found to be carbonate of copper. When
river water was substituted, similar results were obtained, but the carbonate
of copper left on evaporation, was in rather larger quantity. This may have
arisen from the presence of bicarbonate of lime. The contact of water with
clean copper-vessels, is therefore not likely to lead to the production of a suffi-
cient quantity ofpoisonous salt to affect health. When the copper is corroded
or dirty, the poisonous crust may become mechanically diffused through the
water, and give rise to chronic poisoning.

CHAPTER XXIX.

ANTIMONIAL VAPOURS. TARTARIZED ANTIMONY LARGE DOSES NOT INJURIOUS—ITS
EFFECTS ON CHILDREN SYMPTOMS FATAL DOSE —RECOVERY FROM LARGE DOSES
EXTERNAL APPLICATION—POST-MORTEM APPEARANCES TREATMENT—CHEMICAL
ANALYSIS—DELICACY OF THE TESTS. ANTIMONY IN ORGANIC LIQUIDS—DETECTION
IN THE TISSUES. ARSENIC IN ANTIMONIAL PREPARATIONS. ANTIMONY IN SOLIDS
QUANTITATIVE ANALYSIS. CASES OF POISONING BY CHLORIDE OF ANTIMONY ANA-
LYSIS. OTHER ANTIMONIAL PREPARATIONS. POISONING BY SULPHATE OF ZINC
ANALYSIS—IN ORGANIC MIXTURES ZINC IN THE TISSUES EFFECT OF WATER ON
ZINC CARBONATE OF ZINC—OTHER PREPARATIONS OF THIS METAL

General remarks.—Metallic Antimony is not regarded as a poison, but
when respired in the state of vapour, it is stated to haveproduced serious symp-
toms. A case ofpoisoning by the vapours of antimony is reported in the Edin-
burgh Medical and Surgical Journal (lv. 265.) Orfila suggests that the effects
said to be produced by this metal in vapour may be ascribed to arsenic, which
is present in most specimens of crude antimony as it is used in manufactures.
(Toxicol, i. 504.) Of the antimonial compounds, there are two which may be
specially considered, namely, Tartar Emetic and Chloride op Antimony.

TARTARIZED ANTIMONY. TARTAR EMETIC. STIBIATED
TARTAR.

This substance, which is seen in the form of a white powder, or in crystals,
is by no means so poisonous as it is often described to be. Forty grains have
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been given to an adult in twenty-four hours without causing serious mischief.Professor Forget of Strasburg has related the case of a robust man, aged forty,who, while labouring under acute rheumatism, took tartar emetic, first in thedose of eight grains, increasing it gradually to sixty, and then to seventy-two
grains. He took this quantity without any disorder of the intestinal canal, or
any other bad symptom. In the space of ten days, the man took without incon-
yience three drachms of tartar emetic. (Med. Gaz. xxiv. 126; see also a case-
in Orfila, ii. 743.) Nevertheless, other facts show, that this substance, in doses
of from half an ounce to one ounce, or even less, must be regarded as an irri-tant poison; and one reason why the symptoms are often so slight from compa-
ratively large doses, is owing to its possessing such violent emetic properties.
This leads to the early expulsion of the greater part of the poison from the sto-
mach. A case is related by Dr. Lambert, where only four grains of tartar
emetic gave rise to violent pain in the abdomen, vomiting and purging. The
individual then fell into strong convulsions, which lasted half an hour. He be-
came speechless, no pulse could be perceived, and the skin was quite cold;—-in
short, it was supposed he was dead. Stimulating frictions and cataplasms were
employed, and he slowly recovered in about fourteen days. (Casper's Woch-
enschrift, xiii. 1241.)

It would appear from the observations of the late Mr. Goodlad ofManchester,
and Mr. Noble, that tartarized antimony, even in small doses, is liable to act as
a poison on the young. Mr. Wilton records four cases in which prostration and
collapse followed the administrationofordinary doses,of tartar emetic to young
children. Two of them were fatal. It should therefore be administered with
great caution.

A.casewas referred to me in March 1847,in which it wassuspected thata child
labouring under disease of thelungs, had been killed by an over dose oftartarized
antimony. The child took two doses ofan antimonial mixture,and diedtwenty-
fourhours after the last dose. There wasnovomiting, purging, or any other symp-
tom,excepting sudden access ofpain, to lead to the suspicion thatthe medicinehad
acted as a poison. The determination of the quantity present in each dose be-
came ofcourse very material, in order that the medical practitioner might escape
a charge of manslaughter. By a quantitative analysis to be subsequently de-
scribed, the proportion of tartarized antimony in each dose was only0-29 grains:
hence the deceased had taken in the two doses, but little more thanhalf
An opinion was therefore given, that the child had not died from the effects of
the medicine, since it would not have been just to have drawn such an inference
from the occurrence of a few exceptional instances, such as thosereported by-
Mr. Noble and Mr. Wilton. From a case published in the London Medical
Gazette, it appears probable that the life ofa child was destroyed by a dose, of
fifteen grains given by mistake for another powder, (xvi. 521; see also xl.
351.)

Tartar emetic appears to act more as an irritant than as a corrosive; hut the
symptoms which it produces, like those of all corrosive poisons, are generally
immediate, In several instances this substance has proved fatal in England. Irk
one, a man, aged twenty-four was killed by a dose of three drachms taken by
mistake: (Traill, 114) and one or two fatal instances are reported by Orfila to
have occurred in France. Our knowledge of itseffects as a poison on man, is
chiefly derived from the cases related by Orfila. In 1837,a trial took place on
the Norfolk circuit, for the administrationof this substance withintent to murder;
but there wasa total want of proof: the tartar emetic was given to a child medi-
cinally by the prisoner, an ignorant woman, without there being apparently any
intention on her part to destroy it.

This substance is used in medicine both externally and internally.. Tartar
emetic solution, or YiNUM ant. pot., tart.* contains one grain in half an ounces.

3a*
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It is exhibited in doses of fifteen drops to one drachm. Tartar-emetic ointment
contains one-fifth of its weight of this substance.

SYMPTOMS.

A strong metallic taste is perceived in the mouth during the act ofswallowing.
There is violent burning pain in the epigastric region, followed by nausea,
vomiting, profuse diarrhcea and syncope. The pulse is small and rapid, some-
times imperceptible; the skin cold, and covered with a clammy perspiration ;
and the respiration painful. Death is preceded by vertigo, insensibility, great
prostration of strength, and violent spasms of the muscles of the extremities.
Among the symptoms there has been observed great constriction in the throat,
with difficulty of swallowing. The quantity actually required to destroy life is
unknown. It will probably depend much on whether active vomiting andpurg-
ing have been excited or not; for these symptoms have not been present in all
cases. Doses of twenty, twenty-seven, and even sixty grains have been taken
without destroying life, although alarming symptoms of irritation followed. In
one case related by Orfila, a man aged fifty, took forty grains of tartar emetic
and died in about four days. This was the only one out offive cases ofpoison-
ing by this substance which proved fatal. (Orfila, i. 447.) Dr. Beck mentions a
case in which fifteen grains of tartar emetic, in solution, killed a child a few
weeks old: vomiting and purging ensued, followed by convulsions and death.
In two cases observed by Mr. Hartley, which will be presently described, ten
grains killed each child in a few hours. This, I believe, is the smallestfatal
close on record. In a case recently reported by Mr.Freer ofStourbridge, a man
aetat. 28, swallowed two drachms of tartar emetic by mistake for Epsom salts,
and recovered from its effects. An hour after the poison had been taken, he
was found in the following state:—his pulse*imperceptible; tongue dry and red;
countenance cold and livid, bathed with clammy perspiration, and indicative of
great suffering; violentpain at the epigastrium and over the whole of the abdo-
men, with constant spasmodic contraction of all the muscles, particularly of the
abdomen and upper extremities. The fingers were firmly contracted, and the
muscles quite rigid. He vomited only once, about half an hour afterhe had
swallowed the poison, and after this he had constant involuntary aqueous stools.
•An emetic of mustard and salt was given to him, and this produced violent
vomiting of bilious matter. Green tea,brandy, and decoction ofoak-bark were
freely given. The cramps, vomitings, and aqueous stools continued for six
hours. The symptoms then became mitigated, and he gradually recovered,
suffering chiefly from profuse night perspirations. (See Lancet, May 22, 1847,
535.) This case is remarkable for the anomalous character of the symptoms,
as in the absence of active vomiting, an emetic was actually required to be
given,—also from the recovery of the individual after a very large dose of the
poison.

External application.—Tartar emetic is said to have produced symptoms of
irritant poisoning when applied externally to the skin, in the form of ointment
as a counter-irritant. In a case where the skin was but little affected by theuse
of this ointment, nausea and sickness were produced, which disappeared when
the use ofthe ointment was discontinued. Although it is very extensively used
by medical practitioners, we never hear of cases of poisoning by it under these
circumstances. Dr. Griffith, ofPhiladelphia, states that, thus applied,, it has pro-
duced violent salivation. (Am. Jour. Med. Sci., II. 233.)
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POST-MORTEM APPEARANCES.

In Orfila's case above mentioned, the mucous membrane of the stomach and
duodenum was reddened and covered with a slightly adhering layer of mucus.
In a man who had taken forty grains of tartar emetic during a period of five
days, and who then died from an attack of apoplexy,—the stomach was found
much reddened and inflamed in irregular patches, the redness passing into a
violet tint; but there was no ulceration of the mucous membrane,—the duo-
denum was in a somewhat similar state, and the small intestines were but
slightly inflamed. The following Cases reported by Mr. Hartley, show the na-
ture of the post-mortem appearances likely to be found in the body. Two
children, a boy aged five years, and a girl aged three years, each swallowed a
powder containing ten grains of tartaremetic mixed with a little sugar, It was
stated that, in twenty minutes after taking the powders they were seized with
violent vomiting and purging, and great prostration of strength, followed by con-
vulsions and tetanic spasms: there was also great thirst. The boy died in eight
hours, and the girl in twelve or thirteen hours after swallowing the dose. The
bodies were inspected between four and five daysafter death. In that of the boy
there was effusion ofserum in the right pleura; the lower lobe ofthe right lung
posteriorly was redder thannatural, and the peritoneum was injected from recent
inflammation. The mucous membrane of the duodenum was inflamed, and
covered with a whitish-yellow viscid secretion; this was observed throughout
the intestinal canal, though the colour was of a deeper yellow in the colon and
rectum: there was no ulceration. The peritoneal coat of the stomach was in-
flamed. The mucous membrane of this organ was much inflamed, especially
about the larger curvature and at the cardiac orifice: there was no ulceration.
The contents (about two ounces and a half of a dark grumous fluid, having a
slightly acid reaction,) were very adherent to it; and in one place there was a
patch of lymph. The tests used did not indicate the presence of antimony.
With regard to other appearances, the tongue was covered with a white fur,
and appeared soddened; the fauces were not inflamed; the trachea and oeso-
phagus had a natural appearance. On opening the cranium, the dura mater
was found very vascular; the longitudinal sinus contained a coagulum of lymph,
but very little blood. The vessels of the surface of the brain were very much
injected with dark blood, the whole surface having a deep purple appearance.
Every portion of the brain, when cut, presented many bloody points. The cere-
bellum and medulla oblongata were also extremely vascular; there was no
effusion in the ventricles, or at the base of the brain. In the body of the girl, the
morbid appearances were similar ; there werealso patches resembling the erup-
tion of scarlatina on the arms, legs, and neck. The arachnoid membrane was
more opaque than usual; and on the mucous membrane of the stomach, where
the inflammation was greatest, were two or three white spots, each about the
size ofa split pea, which appeared to be the commencement of ulceration. (Lan-
cet, April 25, 1846, 460.) In animals poisoned by this substance, it is common
to find general inflammation of the alimentary canal.

TREATMENT.

This consists in promoting vomiting by the free administration of warm
water, milk, or other diluents. The stomach-pump may also be used. Any
vegetable infusion containing tannin, such as strong tea, decoction ofoak-bark,
or Peruvian bark, may be given. This principle combines with oxide of
antimony, to form a compound insoluble in water; and if attended with no
other benefit, it at least suspends the operation of the poison. This tannate
of antimony is said to be inert; it is easily dissolved by some vegetable acids
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(tartaric.) Should the decoction not be at hand, Peruvian bark may be given,
either in the form of tincture or powder. Cases are reported, in which this
treatment has been attended with the most decided benefit. One of these has
been already quoted. (Page 390.)

CHEMICAL ANALYSIS.

Tartar Emetic as a solid.—In the state of powder,—1. Tartar emetic is
easily dissolved by water ,—it is taken up by fourteen parts of cold, and two
of boiling water; the solution has a faint acid reaction, and an acrid caustic
taste,—it becomes decomposed by long keeping. It is insoluble in alcohol.
2. The powder dropped into hydrosulphuret of ammonia, is turned of a deep
reddish-brown colour, and is thereby known from other poisonous metallic
salts. 3. When heated in a reduction-tube, it becomes charred, but does not
melt before charring, like the acetate of lead. , The metal is partially reduced
by the carbon of the vegetable acid, and the decomposed mass has a greyish-
blue lustre. I have not found that a metallic sublimate is produced in this
experiment, by the heat of a spirit-lamp. 4. When boiled with muriatie acid
and metallic copper, agrey deposit of antimony takes place on that metal.
The colour is violet if the quantity be small.

Tartar Emetic in solution.—1. On slowly evaporating a small quantity
on a slip of glass, it will crystallize in tetrahedra. If obtained from a very
diluted solution, this crystallization resembles that of arsenic. 2. Diluted
nitric acid added to the solution, throws down a white precipitate (subnitrate
of antimony:) the other two mineral acids act in the same way *. but as they
precipitate numerous other metallic solutions, there are objections to them
which do not hold with respect to nitric acid. The white precipitate thus
formed, possesses the remarkable property of being easily and entirely redis-
solved by a solution of tartaric acid:—it is also soluble in a large excess of
nitric acid, so that if much of the test be added at once, no precipitate is pro-
duced. 3. Ferrocyanide ofpotassium does not precipitate thesolution, where-
by tartar emetic is known from most other metallicpoisons (p. 130.) 4. Hy-
drosulphuret of ammonia or sulphuretted hydrogen gas, produces in the solu-
tion, a reddish-orange coloured precipitate, differing in colourfrom every other
metallic sulphuret. If the solution be very much diluted, the colour may
somewhat resemble that produced in a solutionof arsenic; but as the preci-
pitate is produced in the antimonial solution by hydrosulphuret of ammonia,
and this test does not affect a solution of arsenic, the difficulty, ifany exist, is
at once removed. The precipitated sulphuret of antimony produced by sul-
phuretted hydrogen, possesses the following properties; a, it is soluble in
potash, (and also to a slight extent, in a large excess ofammonia, as well as in
the hydrosulphuret of this alkali,) thus differing from the sulphuret of cad-
mium ; b, it is very soluble in strong muriatic acid, thus differing from the
sesquisulphuret of arsenic; c, when collected and dried it is decomposed by
boiling muriatic acid, sulphuretted hydrogen is evolved, and a solution of
chloride of antimony is thereby formed. In this way we may separate the
sulphuret of antimony from that of arsenic; but muriaticacid added to a mixed
liquid, will not prevent the precipitation of antimony with arsenic. Sulphu-
retted hydrogen also precipitates the solution of subnitrate of antimony in
tartaric acid, so that all the tests may be thus applied to one portion of the
suspected solution. 5. A small quantity of the solution of tartar emetic may
be introduced into Marsh's apparatus :—on igniting the hydrogen gas, if anti-
mony be present, it will burn with a yellowish-white flame evolving a white
smoke. A black smoky sublimate is obtained on glass and copper, having
rings of white or grey oxide ofantimony; but commonly without any decided
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metallic lustre, unless in a thin film, or it be examined through the reverse side
of the glass. This deposit should be digested in nitro-muriatic acid; on eva-
porating to dryness, white oxide of antimony remains, which is turnedof a red-
brown colour when moistened with hydrosulphuret of ammonia.1 [To ac-
complish this, a few drops of nitro-muriatic acid poured into the reducing
tube dissolves the metal, with a disengagement of nitrous gas: after heating the
tube to expel any excess of acid, the addition of a drop or two of water will
produce a white powder (the powder of Algaroth,) and a drop of hydrosul-
phuric acid will turn this toa yellow (Kermes mineral.)—G.] Inthis way the
smallest traces of the poison may be detected. Marsh's test serves to distin-
guish antimony from every other metallic poison except arsenic; and the
differences between these two metals have been already fully described.
(See ante, p. 283, also Appendix.) The production of an iron-grey deposit
on metallic copper by boiling the solution of tartar emetic with muriatic acid,
distinguishes antimony from all other metals except arsenic and bismuth. On
heating the copper in a reduction-tube, a white milky film is obtained from the
deposit, but no well-defined octohedral crystals soluble in water.

The foregoing tests, it will be observed, merely indicate the presence of
oxide of antimony,—but this is in reality the poison which we have to seek,
—the cream of tartar with which it is combined being merely the vehicle ; and
in a case of poisoning, this is no more the object ofmedico-legal research than
ifit were the vehicle for the administration of arsenic or corrosive sublimate.
It is besides well known, that tartar-emetic is the only salt of the oxide of
antimony in a soluble form, which is likely to be met with in medicine or
chemistry. Should it be required to prove the presence of cream of tartar,
this may be done by filtering a solution from which the oxide of antimony has
been entirely precipitated by sulphuretted hydrogen gas. On evaporating this
solution, the cream oftartar may be obtained.

Delicacy of the tests.—The hydrosulphuret of ammoniagave the usual well-
marked colour with 1-440th grain of tartar emetic dissolved in one drop of
water. When l-7th of a grain was diffused in six ounces of water, the liquid
acquired a decided yellow colour by the addition of the test—with l-3d of a
grain a deed yellow—with one-half grain an orange colour, and with three-
quarters of a grain a well-marked orange colour, but no precipitate; Diluted
nitric acid entirely failed to indicate the presence of even l-8th of a grain in
oneMrachm of water. This is therefore by no means a delicate test. The
minutest quantities of antimony may be discovered by the aid of Marsh's ap-
paratus : hence this process should be employed when the other tests fail.

[The value of these tests, according to Devergie—hydrosulphuret ofammo-
nina or sulphuretted hydrogen 100*000.—G.]

Objections.—I know of no objections to the various tests recommended,
when taken together. The action of sulphuretted hydrogen is peculiar.
Marsh's tests may be dispensed with,when theothers answer; since this last is
rather for the purpose of detecting small quantities of the poison as it may be
locked up in the tissues, than for determining its real nature.

In liquids containing organic matter.—Tartar emetic is precipitated by
tannin in all its forms; but not readily by albumen or mucous membrane;
therefore itmay be found partly dissolved in the liquids of the stomach, pro-
vided no antidote have been administered. The liquids must be filtered; and
as a trial-test, a slip of paper may be dipped into it, and then exposed to a
current of sulphuretted hydrogen gas, or immersed in hydrosulphuret of am-
monia. If the poison be in a soluble form, there will be an orange-red stain
produced on the wetted portion of paper; this stain being immediately dis-
solved by caustic potash, but not readily by ammonia. Muriatic acid and
copper will also serve as a useful trial-test. If the tartar emetic be mixed with
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albumen, or the paper be allowed to become dry, before it is exposed to sul-
phuretted hydrogen, the stain is yellow, thus resembling that ofarsenic. So-
bernheim has observed a similar effect when tartar emeticis mixed with solu-
tion of gum. In analyzing the contents ofthe stomach, we might therefore be
erroneously led to suspect the presence of arsenic, since tartar emetic is fre-
quently given as a medicine. Having ascertained that antimony is present,
the liquid is strongly acidulated with tartaricacid, and a current of sulphuretted
hydrogen gas is passed into it until there is no further effect. The sulphuret
is collected, washed, and dried. If it be the sulphuret of antimony, it will
have an orange-red or brown colour, and will, when dried, be dissolved by a
small quantity of boiling muriatic acid (forming sesquichloride of antimony)
with evolution of sulphuretted hydrogen. The boiling should be continued
for several minutes. On adding this solution to a large quantity of water, a
dense white precipitate of oxychloride of antimony (powder of Algaroth or
Algarotti, Mercurius Vitae) will fall down. This is characteristic of antimony.
If it be objected that nitrate of bismuth undergoes a similar change when
dropped into water, hydrosulphuret of ammonia will easily enable us to dis-
tinguish the two metals ; the antimonial precipitate is turned of an orange-red
by that solution, while the bismuthic precipitate is turned of a deep black.
Besides, the white precipitate from antimony is known from that of bismuth
by its more ready solubility in tartaric acid. Dr. Turner recommended that
the precipitated sulphuret of antimony should be reduced by heating it in a
current of hydrogen; but there are some objections to this. Dr. Turner him-
self found that organic matter became precipitated with the sulphuret, and in-
terfered with the metallic appearance after its reductiori; and even supposing
the metal to be obtained, it will require to be identified by certain chemical
processes. The production of the chloride from the sulphuret, with its pecu-
liar properties, is more expeditious and quite satisfactory.

Detection ofabsorbed antimony in the tissues.—If these processes fail, anti-
mony may still be discovered in the solid tissues of the body. For this pur-
pose, Orfila recommends that the viscera should be thoroughly dried and
added gradually to boiling nitric acid, until dissolved. Evaporate to dryness
and carbonize. Boil the carbonaceous residue in muriatic acid with a little
nitric acid. This converts the antimony to chloride, —aportion ofwhich may
be introduced into Marsh's apparatus, and tried for antimonial sublimates. If
these be obtained, they may be tested in the way described. (See ante, page
283; also, Appendix.) By this process, Orfila has succeeded in detecting an-
timony in the urine, liver, and other viscera,—a clear proof that it is absorbed.
He failed to discover it in the blood, or in any animal fluid except the urine.
(Annales d'Hyg. 1840, 474.)

During life this metal may be detected in the urinary secretion ofthose who
are taking medicinally antimonial preparations, even for so long a period as
twenty-four days after its administration. The plan recommended by MM.
Millon and Laveran for its detection, is to add to ten parts of urine one part
ofpure and fuming muriatic acid, and to stir the mixture with a polished tin
rod. If antimony be in large quantity, the tin will be blackened in the course
of a few hours ; if in small proportion, several days may be required for the
deposit. Warmth accelerates the precipitation. Afresh piece of tin mustbe
used in every experiment. These experimentalists have made the singular
discovery with respect to antimony, that there are intermissions in its elimina-
tion from the body, and that these are great in proportion to the length of time
which has elapsed since its administration. (Comptes Rendus, 1845,ii. 638.)

According to MM. Danger and Flandin, antimony will be found most abun-
dantly in the liver after death.

A medical jurist mustremember that the discovery oftartar emetic in the con-
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tents of a stomach is by no means a proof of its having been taken or admi-
nistered as a poison; since it is frequently prescribed as a medicine, and often
taken as such by persons of their own accord. We could only infer that it ex-
isted as a poison, or had caused death, when thequantity present was very large,
and there were corresponding appearances of irritation in the alimentary canal.
Still less would the discovery of it in a mixture, unless in very large proportion,
be evidence ofan intentto poison.

Arsenic as an adulteration in antimonial preparations.—It is important,
perhaps, in a medico-legal view, to state that arsenic has been discovered by
Serullas, to exist in the common sulphuret of antimony, in the metal, and in the
preparation called kermes. In the common sulphuret, it has been found in the
proportion of from twoto five per cent. It has been supposed that pharmaceu-
tical preparations of antimony may be thus contaminated with arsenic; but it
does not appear that tartar emetic, when well crystallized, contains any traces
of this poison;—the mother liquor contains it, and sometimes the last crops of
crystals which are obtained from the solution, may hold a portion ofarsenic.

If any antimonial preparation has been exhibited medicinally to a person al-
leged to have died from arsenic, and arsenic is discovered in the body, the me-
dical witness must be prepared for this objection to chemical evidence. Two
persons were recently tried in France for a double murder by poisoning with
arsenic; and arsenic and antimony were detected in the exhumed bodies. The
presence of antimony was accounted for by the fact that each of the deceased,
had taken before death an antimonial quack-medicine. An objection was made
to the evidence, that the arsenic might have been mixed with the antimony as
an ordinary adulteration in the medicine, none of which could be procured.
This view, however, was immediately set aside by the fact that the arsenic was
in >very large, and the antimony in very small proportion. It is obvious
that such an objection could only hold cxteris paribus when the arsenic was in
very minute quantity. (Gaz. Med. Janvier 1846.) This question might easily
arise in England under the exhibition of James's powder, antimonial wine, or
even of tartarized antimony, given as an emetic to remove the poison.

A clear distinction must be drawn by the witness between the antimonial and
arsenical deposits obtained by Marsh's process, in order that the objection may
be answered. The detection of minute traces of arsenic in antimony is simple
enough, but the detection of minute traces of antimony in arsenic,requires more
careful manipulation. In a metallic deposit obtained by the combustion of hy-
drogen, we are certain ofhaving one or the other, or it maybe both of thesemetals.
The deposit is heated with a few drops ofnitro-muriatic acid, and evaporated to
dryness. The residue is digested with a small quantity of distilled water to re-
move any arsenic acid, and then warmed with a few drops of concentrated
muriatic acid. Chloride ofantimony is produced, which, if in sufficient quantity,
and too much nfuriatic acid be not present, gives a milky-white precipitate when
added to distilled water: and the white subchloride of antimony thus formed, ac-
quires an orange-yellow colour from a current of sulphuretted hydrogen gas, or
by the addition of a few drops of hydrosulphuret of ammonia. Ifno white pre-
cipitate be produced on adding themuriatic acid solution (not too acid) to water,
there is no certain evidence that antimony is present. (See ante, page 283.)

Further, the antimonial stain is known by its entire solubility in hydrosul-
phuret of ammonia—the arsenical by its perfect solubility in the vapour of phos-
phorus. For further details on the distinction between minute films of these
two metals, see Appendix, Deposits of arsenic and antimony.

In organic solids.—Supposing that there is no antimony in solution, we take
the solid substance left on the filter,—the mucus of the stomach or other matters,
and boil them in water strongly acidulated with tartaric acid. The insoluble
compounds of oxide ofantimony are immediately dissolved by this acid. We
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now filter and pass into the liquid a current of sulphuretted hydrogen gas; sul-
phuret ofantimony is precipitated if any of the poison be present, the vegetable
acid not interfering with the action of the gas.

Quantitative Analysis.—The quantity of tartar emetic present in a liquid,
may be determinedby the weightof the washedand dried sulphuret ofantimony:
one hundred parts of the dried sulphuret (sesquisulphuret) by weight, are equal
to 202-78 parts of crystallized tartarized antimony.

CHLORIDE OP ANTIMONY. SESQUICHLORIDE OR BUTTER OP
ANTIMONY.

This is a highly corrosive liquid, varying from a light yellow to a darkred
colour:—in the latter state containing generally a large quantity of iron. It is
a powerful poison, but it is not often taken as such. Orfila mentions only one,
and that a doubtful instance, which occurred nearly two hundred years ago.
I have the accounts of three cases of recent occurrence, in twoof whichrecovery
took place, while the other was fatal.

SYMPTOMS AND APPEARANCES.

The following case was communicated to me by Mr. Henry Pearson. In
1836,a boy, aged 12, swallowed by mistake for ginger-beer, four or five drachms
of a solution of butter of antimony. In half an hour he was seized with vomit-
ing, which continued at intervals for two hours. There was faintness with ge-
neral weakness, and great prostration of strength. Remedial means were
adopted, and the next day the chief symptoms were heat and uneasiness in the
mouthand throat, with pain inswallowing. There were numerous abrasions on
themucous membraneof the mouth and fauces; and there was slight fever, from
which he quite recovered in about eight days.

The second case occurred to Mr. Houghton, of Dudley, in 1841. In this
instance, about a table-spoonful of the chloride of antimony was given, by
mistake for antimonial wine, to a boy aged ten. Immediately on drinking it,
the boy seemed choked :—his features were set, and he was unable to speak
for some minutes. He vomited freely,—gruel was given to him, which was
rejected : he complained of great pain in his throat.' Medical assistance was
sent for, and about two hours after swallowing the poison, the child laboured
under the following symptoms. The features were pale and collapsed, the
eyes sunk,—the pupils dilated and inactive,—the skin cold,—the mouth filled
with a thick tenacious transparent mucus,—nausea, vomiting,—pulse 80 and
small, and breathing heavy. He was in a kind of stupor, from which he
could, however, be roused to answer questionsrationally. He felt a severe
burning pain in the throat, extending tto the stomach,—increased by degluti-
tion. Under active medical treatment, these alarming symptoms were removed:
on the following day it was observed, that there were patches of a bright scar-
let colour in the throat, with difficulty of swallowing. In the course of a few
days the boy recovered.

Mr. Bancks, of Stourbridge, has more recently reported the following re-
markable case of recovery from a dose of the chloride of antimony. On the
16th November, 1846, A. B., a little boy aged seven years, swallowed two

drachms of chloride of antimony, sent in mistake by a druggist, who im-
mediately discovered his error and applied for medical assistance. There
was excoriation of the mouth and fauces; the skin was cold and clammy; pulse
small and accelerated; burning pain in the epigastrium; tumefaction of the
bowels, and incessant vomiting. Magnesia diffused in water was freely given
to neutralize the acid. At 3, p. m., the decoction of yellow cinchona and
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strong tea were given, and continued at intervals, until 8 p. sr., when there
appeared much less pain in the epigastrium, although a great deal of febrile
action was going on. The plan of treatment now adopted was antiphlogistic.
Tea with mild diluents, in large quantities, and an enema, were ordered.
The boy gradually recovered, and on the 20th was out of danger. For the
next few days he continued to improve, and was soon in perfect health
again. It is worthy of remark that the child had taken no food on the
morning he swallowed the poison,—a circumstance much against the chance
of recovery. (Prov. Med. Journ. Dec. 23, 1846.)

The only fatal case which I have met with, was communicated to me by
Mr. Mann, of Bartholomew Close. An army surgeon swallowed, for the pur-
pose of suicide, from two to three ounces by measure, of chloride of anti-
mony. About an hour afterwards, he was seen by Mr. Mann. There was
entire prostration of strength, with coldness of skin, and incessant attempts
to vomit. The most excruciating griping pains were felt in the abdomen;
and there was a frequent desire to evacuate the bowels, but nothing was
passed. In the course of a few hours reaction took place, the pain subsided,
and the pulse rose to 120. There was now a strong disposition to sleep, so
that he appeared as if labouring under the effects of a narcotic poison. In
this state he continued until he died,—ten hours and a half after he had
swallowed the poison. On inspection, the interior of the alimentary canal,
from the mouth downwards to the jejunum,presented a black appearance, as
if the parts had been charred. In general, there was no mucous membrane
remaining, either on the stomach or elsewhere ; only a flocculent substance,
which could be easily scraped off with the back of the scalpel, leaving the
submucous tissues and the peritoneal coat. All theseparts were so soft that
they were easily torn with the fingers.

Treatment.—The free exhibition of magnesia as well as substances con-
taining tannin. See Tartar Emetic. (Page 392.)

CHEMICAL ANALYSIS.

If any portion of the chloride be left in the vessel, it may be tested by add-
ing a few drops to a large quantity of water, when the whitish-yellow oxy-
chloride of antimony will be precipitated: the supernatant liquid will contain
muriatic acid,which maybe detectedby nitrate of silver. It has been already
observed, that the only objection to this mode of testing, is, that the salts of
bismuth are also decomposed by water; but the precipitate in this case is
insoluble in tartaric acid, and is blackened by hydrosulphuret of ammqnia;
while in the case of antimony, it is soluble in that acid, and is changed to an
orange-red by the hydrosulphuret. If the chloride contain much iron, it will
be proper to separate the white precipitate, and wash it thoroughly with
water, before adding the hydrosulphuret, or the sulphuret of iron formed,
will conceal the orange-red colour. A piece of copper, when heated in a
solution of chloride of antimony, is immediately coated with a layer of this
metal of a grey colour, like arsenic. Solutions of tartar emetic and of chlo-
ride of antimony are very differently affected by tests. Nitric acid precipi-
tates the former, but not the latter. Ferrocyanide of potassium has no effect
on a solution of tartar emetic, but it precipitates the chloride of antimony of
a yellow-white ; or if much iron be present, Prussian blue is abundantly
thrown down. The chloride, as a corrosive, combines with the animal tis-
sues. The antimony may be separated in such cases by boiling them in
muriatic or nitro-muriatic acid. In this way, the organic matter will be de-
composed and entirely destroyed—the antimony being recovered on evapora-
tion to dryness.

34
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The Sulphurets and Oxides, including the Glass of Antimony, or vitre-
fied Oxysulphuret and Kermes, may be regarded as irritant poisons, although
but little is known concerning their action on the human subject. A case of
attempted poisoning by the administration of the Glass of Antimony in soup,
is reported by Chaussier. There appears to have been no doubt that some
of the substance was swallowed: the man was seized after the meal with
pain in the bowels and vomiting. He died in nineteen days. Oninspection,
no appearances indicative of poison were met with in the alimentary canal,
and an opinion was given that the deceased had died from malignant fever.
(Memoires et Rapports, 330.)

SULPHATE OF ZINC. WHITE VITRIOL, OR
WHITE COPPERAS.

'This substance is ranked among irritant poisons, although it is certainly
not very active as suchi In doses of from a scruple to half a drachm, it is
given as .an emetic in most cases of poisoning; and as it frequently presents
itself in the contents of the stomach in these cases, it is important that the
medical jurist shouldbe acquainted with its chemical properties. In order to
show the slightly irritant effects of this substance, it may be stated that Dr.
Babington of Guy's Hospital gave to a girl aged 17, thirty-six grains three
times a-day for several weeks without any sickness or other untoward effect
being produced. When the dose was raised to forty-two grains, which the
girl continued to take for one week, she lost her appetite and felt much sick-
ness (G. H. Rep. No. xii. p. 17.) This must be regarded as a somewhat
unusual case. Orfila refers to two instances, wherein sulphate of zinc was
taken in a pretty large dose; but both of the patients recovered: in fact, in
general, the powerfully emetic properties of this substance interfere with its
action as an irritant; since it is speedily expelledfrom the stomachby vomiting.
Nevertheless, in four or five instances reported by continental writers, this
poison has destroyed life ; but there is, I believe, no instance recorded of its
having operated fatally in England. Itpossesses a strong metallic taste, which
is not easily concealed by any kind of food.

SYMPTOMS AND APPEARANCES.

The symptoms produced by an over-dose, are pain in the abdomen and
violent vomiting, coming on almost immediately, and diarrhoea.

After death, the stomach has been found inflamed. The sulphate appears
to act as a pure irritant; it has no corrosive properties.

Criminal cases of poisoning by zinc are very rare: hence the following
which was recently tried in France is of some interest. An old man, aged
84, died somewhat suddenly, having suffered from severe pain and great heat
in the chest and abdomen, with violent vomiting and purging. No medical
man was called to see him. On inspection, the stomach and bowels were
found highly inflamed, varying in Colour from a pale-red to a deepred-brown.
Sulphate of zinc was found in the Contents of the viscera, and the metal was
detected in the tissues, thus proving that itmusthave been administered during
life. The inspectors assigned this as the cause of death. The body of a
woman who had died two months previously, was then disinterred, and sul-
phate ofzinc was found in the viscera. From circumstances which transpired,
death was referred to the action of this irritant (Journal de Chimie Medicale,
1845,p. 529.) The parties who were charged with this double murder, were
tried and acquitted for want of evidence. M. Chevallier mentions a case of
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compound poisoning in which a mixture of sulphate of zinc and arsenic, was
administered and caused death.

Treatment.—Warm water, with milk, should be freely exhibited: it has
been recommended to give albumen as an antidote, but it requires a very large
quantity of this substance to precipitate the oxide of zinc: some have advised
that albumen mixed with carbonate of magnesia should be given. All infu-
sions containing tannin may be usefully exhibited, such as tea, oak-bark, or
Peruvian bark, or these substances may be given in powder. A strong decoc-
tion of tea will equally answer. If the poison should have entered into the
intestinal canal, a fact indicated by severe pain in the lowerpart of theabdomen,
emollient enemata may be administered.

Chemical analysis.—The pure sulphate is seen in white prismatic crystals,
closely resembling in appearance, sulphate of magnesia and oxalic acid; from
oxalic acid it is distinguished, by being fixed when heated on platina foil,—
from the sulphate of magnesia, by tests applied to its solution. It is readily
dissolved by water; this fluidtakingup about one-third of its weightat common
temperatures. Analysis of the solution.'—The solution in water has a slightly
acid reaction. The following tests may be used for the detection of oxide of
zinc : 1. Ammonia gives a white precipitate, soluble in an excess of the alkali.
2. Sesquicarbonate of ammonia, a white precipitate, also soluble in a large
excess of the test. 3. Ferrocyanide of potassium, a white precipitate.
4. Sulphuretted hydrogen and hydrosulphuret of ammonia, a white milky
precipitate, provided the solution be pure and neutral, or nearly so. If the
solution be very acid, sulphuretted hydrogen produces no effect whatever.
These last-mentioned tests also throw down sulphuret of zinc from the pre-
cipitates dissolved by ammonia and its sesquicarbonate. It must be rememr
bered that a solution of sesquicarbonate of ammonia, ifkept in a flint glass,
often contains lead, and is thus rendered brown by the sulphuretted hydrogen
gas. 5. Sulphuric acid in the solution, is detected by the usual test, nitrate of
barytes.

Delicacy of the tests,—In a single drop of water, either of the three lask
mentioned tests will produce a slight effect with the l-440th grain of sulphate
of zinc. Dilution materially affects their action, They are nearly equally
delicate, but the action of neither was apparent with less than one-quarter of
a grain of sulphate, when this was diffused through twelve ounces of water;
and as all the precipitates are white, the effects in this diluted state are by no
means characteristic or satisfactory.

Objections.—Ammonia gives a white precipitate with numerous solutions—
as, with those of magnesia, the salts of lead, cadmium and the persalts of mer-
cury; but it redissolves only the precipitate from zinc. Sesquicarbonate of am-
monia precipitates many salts, white; but it is only the precipitate from zinc,
which it has the power of redissolving. This test, by giving no precipitate with
sulphate of magnesia,clearly distinguishes that salt from sulphateof zinc. Ferro-,
cyanide of potassium is a delicate test, sinoe it will show the presence of the sul-
phate of zinc when forming only the 40,000th part ofa solution: but it precipitates
numerous other metallic salts white; and is therefore only a corroborative test.
The action of sulphuretted hydrogen is perfectly characteristic of zinc; since
this is the only metal, the salts of which are thrown down white by it. In order
to precipitate it effectually, the oxide of zinc should be first precipitated and re-
dissolved by ammonia, and the gas then passed into the alkaline solution. The
common White vitriol ofcommerce is in rough reddish-white irregular semi-
crystalline masses. When dissolved in water, the action of the tests is some-
what different, because this substance usually contains iron, Thus, oxide of
iron is left on redissolving the precipitate given by ammonia and its sesquicar-
bonate; the precipitate from ferrocyanide of potassium is blue or hlueish-white,
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instead of white; and the sulphuret thrown down by the fourth test, is of a dark-
brown colour. Among the common salts which might be mistaken for zinc in
solution, is alum; for this last is precipitated by all the tests above mentioned,
except sulphuretted hydrogen gas and ferrocyanide of potassium. It strongly
resembles a metallic solution, in being precipitated by hydrosulphuret of am-
monia, owing to the alkali separating alumina; but the non-precipitation by
ferrocyanide ofpotassium, and the insolubility of the precipitated alumina in the
ammoniacal tests, would easily distinguish a solution of alum.

In organic mixtures.—Ifthe sulphate of zinc be dissolved, we may pass into
the solution, a current of sulphuretted hydrogen gas; the presence of zinc is
immediately indicated by a milky-white froth—the sulphuret may be collected,
and decomposed by boiling it with muriatic acid. The white sulphuret of zinc
is apt to conceal faint traces of arsenic, when the sulphate has been given as an
emetic in cases of arsenical poisoning. Reinsch's test may then be used to de-
tect the presence of thatpoison: the sulphuret of arsenic is soluble in ammonia,
and may thus be separated from that of zinc; but a few drops of muriatic acid
will answer better for this separation: this acid converts the sulphuret of zinc
to a soluble chloride, but scarcely affects the sulphuret of arsenic. Hence, if
the compound liquid be strongly acidulated with muriatic acid, the sulphuret of
arsenic only is precipitated by a current of sulphuretted hydrogen gas. If too
much muriatic acid be used, the necessary neutralization by ammonia produces
so much muriate of ammonia as to prevent the action of the tests,—the zinc-
precipitates being soluble in this salt. The analyst must remember that zinc
sometimes contains traces of cadmium; and this has been known to give rise to
a wrong suspicion of the presence of arsenic in zinc and its compounds.

Zinc in the tissues.—Ifthe salt of zinc be decomposed, and we have to search
for it in the mucous membrane of the stomach, this may be cut up and boiled
in diluted nitric acid ; if necessary, the nitrate may be then neutralized by am-
monia, and thrown down as sulphuret by a current of sulphuretted hydrogen
gas. The viscera may be also.incinerated with flux, and the zinc procured in
the metallic state, or dissolved out of theresidue by muriatic acid.

Quantitative analysis.—The zinc should be converted to oxide, every one
hundred parts of which are equal to three hundred and fifty-seven parts of crys-
tallized sulphate.

CARBONATE OF ZINC, (CALAMINE.)
This compound does not appear to have any poisonous action; and it would

probably require to be given in large quantity to produce any effect. Carbo-
nate ofzinc is the white substance which is formed on the metal when long ex-
posed to air and moisture. Its effects may become a subject of investigation as
a matter of medical police; since zinc is now much used for roofing, and also
in the manufacture of water-pipes and cisterns. (Ann. d'Hyg. 1837,281, ii.
352.)

Chemical analysis.—The pure carbonate is a white-powder, insoluble in
water: it possesses a faint alkaline reaction. It becomes yellow when heated,
and undergoes no change in hydrosulphuret of ammonia. It is dissolved with
effervescence by diluted sulphuric acid; and in this state, the tests for zinc may
be readily applied to the solution. Calamine is an impure carbonate destitute
of poisonous action. It consists of carbonate of zinc, silicate of zinc and per-
oxide of iron, which gives it a red colour. Some specimens have been found
to consist in great part ofsulphate of barytes. One specimen, according to Dr.
Thomson contained eighty-eight per cent, of sulphate of barytes,—the rest con-
sisted of oxide of iron, alumina and chalk. (See Lancet, June8, 1844,p. 345.)
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There"was not a trace of zinc or lead in it. The active principle of the cala-
mine ointment of the old pharmacopoeias must therefore have been the lard!

Action ofwater and other liquids on zinc—Zinc is largely employed for the
purposes of roofing—-for gutters, cisterns, and pipes, through which water is
circulated. I have found by experiment that pure water, under access of air,
has a very rapid action on zinc. On leaving a polished plate of the metal in
distilled water for forty-three days, it was rendered turbid by a fiocculent de-
posit consisting of carbonate of zinc. About three ounces of the water yielded
by filtration two grains of carbonate of zinc. A similar experiment performed
with river water gave a much smaller quantity of carbonate. The zinc, when
removed, was covered with a white gelatinous film, and hadlost its polish. The
presence of alkaline chlorides in water leads to a slow chemical action in which
soluble chloride of zinc is formed. Any acid present in water accelerates the
chemical action. (See Ann. d'Hyg. 1837,i. 281; ii. 352.)

In repeating these experiments with sheet-iron coated with zinc (galvanized
iron) similar results were obtained. Water collected in zinc-vessels or trans-
mitted through zinc-pipes, is therefore not adapted to use, unless it has under-
gone filtration ; but even in this case, a minute quantity of hydrated oxide or
carbonate of zinc may still be retained by it in a state of solution.

When an acid liquid has been placed in a zinc-vessel, there is a strong
chemical action, and the liquid becomes invariably impregnated with a salt of
zinc. A cider merchant kept for three months a quantity of cider in vessels
made of zinc. It was observed that the liquid had then acquired an acrid and
styptic taste.- On analysis it was found to contain a large quantity of acetate
ofzinc. It had, therefore, become decidedly poisonous. (Oaz. Med. 14Nov.
1846,p. 905.)

CHLORIDE OF ZIN.C.
This is a very soluble deliquescent salt; the chlorine is detected by nitrate

of silver,
ACETATE OF ZINC.

This is a white crystalline salt of zinc, but very little used. It may be
mistaken for sulphate qf zinc, especially as it often contains some of this salt.
It is known by boiling it in diluted sulphuric acid, when the acetic acid is ex-
pelled and identified by its odour.

LACTATE OF ZINC
Zinc has been lately used in making utensils for holding milk during the

separation of cream. It is probable that some of this salt is here formed, as
well as a combination of oxide of zinc with casein. I have been informed
that milk and cream which were allowed to stand in such vessels, have giveq
rise to nausea and vomiting. Tins practice would not be allowed under a,
proper system of medical pplice,

OXIDE OF ZINC,
This substance js not very active, but when taken for a long continuance, it

may produce serious symptoms. The following singular case of slow poison-
ing by the oxide is reported in the Brit, and For. Med. Rev. No. xi. p. 221.
A man, aged forty-five, wishing to treat himself for epilepsy, took twenty
grains of oxide of jrinc daily, until he had taken the enormous quantity ofthree
thousand two hundred and forty-six grains | He wasthen seen by a physician;

34*
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he was considerably emaciated,—his bowels constipated, the extremities cold,
the legs cedematous, the abdomen tumid, the skin dry—and the pulse slow and
scarcely perceptible. Under proper treatment he recovered. This substance
is known by its becoming of a yellow colour when heated, and by its ready
solubility in diluted acids, with the action of the tests for zinc uponthe solution.

CHAPTER XXX.

ACTION OF THE CHLORIDES OF TIN——DYEr's SPIRIT ANALYSIS—POISONING BY LUNAR
CAUSTIC TREATMENT ANALYSIS TERCHLORIDE OP GOLD ANALYSIS SULPHATE
OP IRON, GREEN VITRIOL MURIATE OP IRON ANALYSIS SUBNITRATE OF BISMUTH—ANALYSIS POISONING BY BICHROMATE OP POTASH ITS LOCAL ACTION ANALYSIS
—THE SALTS OP PLATINA, PALLADIUM, IRIDIUM, RHODIUM, OSMIUM, NICKEL, MAN-
GANESE, CERIUM, URANIUM.

PREPARATIONS OF TIN.
Tin in the. metallic state, as in the form of Tin filing*, is not poisonous :

but it is proper to state that, according to M. Chevallier, English tin contains
l-775thpart ofarsenic. The only preparations of this metal, which require
to be noticed as poisons, are the Chlorides, or Muriates, a mixture of which
is extensively used in the arts, under the name of Dyer's Spirit. The salts
may exist in the form of whitish-yellow crystals; but more commonly they
are met with in a strongly acid solution in water. They are irritant poisons;
but so seldom usedas such, that only one death occurred from them in England
and Wales during a period of two years. They are decomposed by magnesia
and many organic principles; and this alkali, with milk or albumen, should
be freely used in treating a case of poisoning by them.

Chemical analysis. Protochloride.—In the solid state it forms a milky
solution with water, which disappears on the addition ofmuriatic acid. The
acid solution inwater is characterized by the following properties : 1. Chloride
of gold gives a deep purple-brown precipitate,almost black. 2. Bichloride of
mercury, in small quantity, gives a white, passing to a grey, precipitate of me-
tallic mercury. 3. Sulphuretted hydrogen gas or hydrosulphuret of ammonia,
gives a deep chocolate-brown precipitate, even in diluted solutions. 4. Nitrate
of silver gives a white precipitate insoluble in nitric acid, thus proving the
presence of muriatic acid or chlorine.

Bichloride or permuriate.—This is commonly met with as a highly acid
liquid ; it is not precipitated by chloride of gold or bichloride of mercury. It
is known from other metallic poisons, except arsenic and cadmium, by giving
a yellowish precipitate with sulphuretted hydrogen gas. It is known from an
arsenical liquid, among other properties, by this yellow precipitate being in-
soluble in a small quantity of ammonia, and from cadium' by the precipitate
not being dissolved by muriatic acid. When heated with black flux, it yields
no metallic sublimate. The solution is also precipitated of a yellow-brown
colour, by the hydrosulphuret of ammonia. Nitrate of silver will detect the
acid. If we have to search for these poisons in the stomach, the better way
will be to boil the solids in strong muriatic acid. This dissolves out in great
part the oxide of tin. If this should fail, the viscera maybe dried and calcined
with three or four parts of black flux, when metallic tin may be obtained by
washing the residue.



403POISONING BY PREPARATIONS OF SILVER AND GOLD.

PREPARATIONS OF SILVER.
Nitrate of silver. Lunar caustic. Lapis infernalis,—This substance,

which is commonly met with in small sticks of a white or darkgrey colour, is
readily soluble in distilled water; in common water it forms a milky solution.
It acts as a powerful corrosive, destroying att the organic tissues with which
it comes in contact. There are at least two cases on record, in which it has
proved fatal in the human subject;—one of these occurred in 1837-8; but the
particulars are unknown. The symptoms come on immediately, and the
whitish flaky matter vomited, is rendered dark on exposure to light. Co-
loured spots on the skin will also indicate the nature of the poison. The
treatment consists in the administration of magnesia and common salts with
emetics.

Chemical analysis,—The solution in water is commonly acid. 1. A slip
of copper introduced into a small quantity, precipitates metallic silver, 2.
Muriatic acid throws down a white clotted precipitate of chloride of silver,
insoluble in nitric acid, but soluble in ammonia and the alkalinehyposulphites.
3. Arsenite of ammonia gives a yellow precipitate. 4. Arsenic acid a brick-
red precipitate. 5. Sulphuretted hydrogen, and the hydrosulphuret of am-
monia, a black precipitate. 6. The nitric acid is discovered by adding carbo-
nate of potash, when the filtered liquid will be found to contain nitre. This
poison is absorbed,—a fact made evident when it is given for a long time in
small doses by the discoloration of the skin. It has also been found in the
tissues of animals in acute cases of poisoning. Although absorbed, absorption
is not necessary to its action as a poison.

PREPARATIONS OF GOLD.
Terchloride.—This is the only preparation of gold which requires notice.

It is a powerful irritant poison, acting locally like the nitrate of silver.
Nothing is known of its effects on the human subject, but in administering it
to animals, Orfila has found extensive inflammation and even ulceration of the
mucous membrane of the stomach. (Toxicologie, ii. 30.) The metal is
absorbed and carried into the tissues, but its poisonous action is wholly inde-
pendent of absorption.

Treatment. —Magnesia and albumen.
Analysis.—The solution is of a rich yellow colour, acid, and it stains

organic matter purple. 1. In a very dilutedstate Chloride of tin produces a
deep purple precipitate, the colour varying according to the degree of concen-
tration. 2. Oxalic acid or sulphurous acid in excess speedily precipitates
metallic gold in reddish-coloured crystals. 3. A solution of phosphorus in
alcohol, also precipitates the metal of a dark colour, in a finely-divided state.
4. Sulphuretted hydrogen gas produces a deep chocolate-coloured precipitate,
almostblack, of sulphuret of gold. This solution differs from those of most
other metals, in not giving a precipitate with the ferrocyanide of potassium.
(See table, ante, p. 131.)

PREPARATIONS OF IRON.
It seems that, although the oxide and carbonate of iron may be given in

very large quantity, without any serious effects resulting, yet some of the
saline preparations of this metal act as irritants.

Sulphate of iron. Copperas. Green vitriol.—This compound has
been several times administered with malicious intention. (See ante, p. 17.)
One death from this substance took place in 1837-8. It cannot, however, be
a very active preparation; for a girl who swallowed an ounce of it, recovered,
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although she suffered for some hours from violent pain, vomiting and purging.
(Christison on Poisons, 506.) A remarkable case is related by the same
writer, in which it was highly probable that this salt occasioned the death of
a girl, four years of age. The deceased had been previously in good health,
but she was attacked with vomiting and purging after her breakfast, and died
the same afternoon. Four months afterwards, the body was disinterred and
examined. The oesophagus, stomach, and duodenum were soft, gelatinous,
and of an intensely black colour through their whole substance. This was
especially observed in the stomach. The whole of the alimentary canal, from
the mouth to the anus, was lined throughout with a jet-black mucus. A sus-
picion having arisen that sulphate of copper had been given, the black sub-
stance was examined for this metal, but none was found. On further analysis
it was ascertained to consist of iron in the state of sulphuret, and the contents
were found to give evidence of the presence of a much larger quantity of sul-
phuric acid than is usually present. Dr. Christison very justly inferred, that
a soluble preparation ofiron had been given before death, since, although iron
is contained in all kinds of organic matter, it is only in minute traces. It is
proper to mention here, that for a long period after interment, the whole of the
stomach and alimentary canal may be found intensely black on the mucous
surface, irrespective of the presence of any metallic poison.

Green vitriol or copperas is sometimes given as an abortive. A suspicious
case is reported, in which a woman far advanced in pregnancy, but enjoying
good health, was suddenly seized about midnight with vomiting and purging,
and died in fourteen hours. The body was disinterred, and iron found in
large quantity in the viscera. The symptoms are not always of this violent
kind. In a case which occurred to M. Chevallier, a husband gave a large
dose of sulphate of iron to his wife. There was neither colic nor vomiting.
The woman lost her appetite, arra she had a clayey complexion, but she ulti-
mately recovered.

External application—A case which seems to show that this substance may
really act through the skin, has been lately reported by Mr. Moore, of York.
A healthy boy, aged fourteen after having been employed in picking crystals
from the vat in which sulphate of iron was set to crystallize, was attaoked with
headach and sickness. He vomited several times, felt pains in the calves of
his legs, and colicky pains in the abdomen ; at the same time his limbs became
contracted. The boy had previously complained that the liquor of the crys-
tals, into which he was constantly dipping his hands, had cracked his fingers.
In the course ofa week or ten days, these symptoms disappeared under treat-
ment. (Med. Gaz. xxx, 351.) No other cause could be assigned for this
singular attack, than the frequent contact of the hands with the saturated solu-
tion of the green sulphate of iron. I haveknown a similar dryness and crack-
ing of the skin of the hands produced by contact with a strong solution of sul-
phate of copper; and the dyers of Glasgow are said to have been attacked at
one time with troublesome sores on the hands, from the frequent immersion
of them in a solution of bichromate ofpotash. (See p. 406.)

Chemical analysis.—This substance is generally met with in crystals of a
sea-green colour. It is readily soluble in water. 1. Ferrocyanide ofpotas-
sium added to the solution, gives a greenish blue precipitate, becoming of a
deep blue by exposure to the air, 2. Sulphocyanide of potassium gives a
reddish precipitate, which, after a short exposure to the air, becomes of a deep
blood-red colour. 3. Hydrosulphuret of ammonia gives a black precipitate.
4. Nitrate ofbarytes wiil show the presence of sulphuric acid. With the per-
sulphate of iron, these tests produce immediately the changes of colour indi-
cated.

Muriate of iron. Tincture of sesquichloride of iron,-—This is an acid
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solution of peroxide of iron with alcohol, of a red colour, much usedin medi-
cine. Dr. .Christison relates an instance, where a man, by mistake, swallowed
an ounce and ahalf of this liquid: symptoms were somewhat like those pro-
duced by muriatic acid. He at first rallied, but died in about five weeks.
The stomach was found partially inflamed, and thickened towards the pylorus.
A case was reported to the Westminster Medical Society, in November 1842,
where a girl, aged fifteen, five months advanced in pregnancy, swallowed an
ounce of the tincture of muriate of iron in four doses in one day, for the pur-
pose of inducing abortion. Great irritation of the whole urinary system fol->
lowed; but this was speedily removed, and she recovered. Another case of
recovery from a large dose of this preparation has been recently reported by
Mr. Amyot. A healthy married female swallowed by mistake for an aperient
draught, one ounce and a half of the tincture of muriate of iron. She imme-
diately ejected a portion, and violent retching continued for some time.
There was great swelling of the glottis, eough, with difficulty of swallowing.
These symptoms were followed by heat and dryness of the throat, with a prick-
ing sensation along.the course of the oesophagus and stomach; and in the after-
noon a quantity of dark grumous blood was vomited. The motions were
black, owing doubtless to the action of sulphur upon the metal. In about a
month the patient was perfectly restored to health. (Provincial Journal, April
7 and 21, 1847, 180.)

Treatment.—In poisoning by either salt of iron, magnesia or the alkaline
carbonates should be freely given.

Chemical analysis.—The muriatic acid may be detected by nitrate of silver
and nitric acid, while the peroxide of iron is immediately indicated by a pre-
cipitate of Prussian blue on adding a solution of Ferrocyanide of potassium.
The Sulphocyanide of potassium gives a deep blood-red colour; and the hy-
drosulphuret of ammonia a black precipitate. The ferrocyanide of potassium
gives a green tint when the iron is in small quantity, when the liquid is much
diluted, and the solution is very acid.

PREPARATIONS OF BISMUTH.
Subnitrate of bismuth. Pearl-white. Magistery of bismuth.—This

substance, in a doseof two drachms, caused thedeath of an adult innine days.
There was burning pain in the throat, with vomitingand diarrhoea,—coldness of
the surface, and spasms of the extremities,—also a strong metallic taste in the
mouth. On inspection, thefauces,larynx, and oesophagus were foundinflamed;
and there was inflammatoryredness in the stomach and throughout theintestinal
canal. (Sobernheim, 335.) In a case mentioned by Dr. Traill, a man took by
mistake six drachmsof the subnitrate, in divided doses, in three days. He suf-
fered from vomiting, and pain in theabdomen and throat, but finally recovered.
(Outlines, 115.) These cases are sufficient to prove diat a substance very
slightly soluble in water, may exert a powerfully poisonous action on the hu-
man system.

Chemical analysis.—This substance is commonly seen under the form of
a white powder, or occasionally in semitransparent pearly crystals. 1. The
powder is blackened by Hydrosulphuret of ammonia, in which respect it
resembles a salt of lead. 2. It is turned of a yellow colour, passing to a deep
chocolate-brown, with Iodide ofpotassium. It is scarcely soluble in water,
but readily dissolves in nitric acid; and when this solution is added to a very
large quantity of water, the subnitrate, if the liquid be not too acid, is again
precipitated. In this respect it resembles only chloride of antimony; but it is
known from this compound by the action ofsulphuretted hydrogen, hydrosul-
phuret ofammonia. (See p. 397.)
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PREPARATIONS OF CHROME.
The only compound of chrome which requires any notice as a poison is

the Bichromate of Potash.
This salt is extensively used in the art of dyeing; and one death is reported

to have occurred from it in 1837-8,but the particulars are unkfiown. There
is no doubt that it is an irritant as well as a corrosive poison, affecting also
powerfully the nervous system. In animals it has produced in small doses
vomiting, diarrhoea, paralysis, and death in a few hours. It appears that, like
some other metallic salts, it has a local action when in a state of concentrated
solution; and thus it has been observed, in some cases, to produce extensive
sores on the hands of dyers, owing to frequent contact with the liquid. Ac-
cording to Dr. Baer this is only likely to happen when the skin is abraded;
but the skin may be slowly destroyed by the salt. (Beck's Med. Jur., 823.)

Well-observed instances of poisoning by this compound, which is now ex-
tensively used in the arts, are rare ; and, therefore, the details of the following
case, communicated to the Medical Gazette (xxxiii. 734) by Mr. Wilson of
Leeds, are of great practical interest. A man, aged sixty-four, was found
dead in his bed, twelve hours after he had gone to rest. He had been heard
to snore loudly during the night, but this had occasioned no alarm to his
relatives, When discovered, he was lying on his left side, his lower ex-
tremities being a little drawn up to his body: his countenance was pale,
placid, and composed ; eyes and mouth closed; pupils dilated; no discharge
from any of the outlets of the body; no marks of vomiting or diarrhoea, nor
any stain upon his hands or person, or upon the bed-linen or furniture. The
surface was moderately warm. Some dye-stuff, in the form of a black pow-
der, was found in his pocket. On inspection, the brain and its membranes
were healthy and natural; there was neither congestion nor effusion in any
part. The thoracic viscera were equally healthy, as well as those of the ab-
domen, with the exception of the liver, which contained several hydatids. A
pint of turbid inky-looking fluid was fountl in the stomach. The mucous
membrane was red and very vascular, particularly at the union of the cardiac
extremity with the oesophagus; this was ascribed to the known intemperate
habits of the deceased. In the absence of any obvious cause for death,
poison was suspected ; and on analysing the contents of the stomach, they
were found to contain bichromate ofpotash;—the dye-powder taken from the
man's pocket, consisted of this salt mixed with cream of tartar and sand.
It is remarkable that in this case there was neither vomiting nor purging.
The salt does not appear to have operated so much by its irritant properties,
as by its indirect effects on the nervous system. This, however, is by no
means an unusual occurrence, even with irritants far more powerful than the
bichromate of potash. The following case occurred to Dr. Baer of Balti-
more. A man in drawing off a solution of the bichromate by a syphon,
accidentally received a small quantity into his mouth. In a few minutes he
perceived great heat in the*throat and stomach, and this was followed by vio-
lent vomiting of blood and mucus. The vomiting continued incessantly until
his death, which took place in five, hours. On dissection, the mucous mem-
brane of the stomach, duodenum, and about one-fifth of the jejunum, was
destroyed in patches. (Beck's Med. Jur., 823.) In this instance the salt
acted as an irritant. The two cases here given, show that the bichromate of
potash is a very active poison; and, as it is largely employed in the arts, it
deserves the attention of medical jurists.

Dr. Berndt observed that thirty grains of the bichromate, introduced into a
wound on the back of a dog, produced vomiting, paralysis of the hinder ex-
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tremities, and death ineleven hours. This gentlemanfound that the Chromate
was as active a poison as the Bichromate, but that the Protoxide (green
oxide) of Chromium was inert. (See Brit, and For. Med. Rev. April 1839,
xiv. 506.)

Treatment.—Besides emetics, carbonate of magnesia or chalk, mixed up
in a cream with water, should be given.

Chemical analysis.—This is an acid salt, easily known from all the other
metallic poisons, by its being in crystals of a deep orange-red colour. It is
readily soluble in water, and the solution has the rich orange-colour of thd
salt. It has an acid reaction. It may be identified by the following tests :—
1. The solution is precipitated of a richred colour, by Nitrate of silver. 2. Of
a bright yellow, by the Acetate of lead. 3. Of a dingy green, by a current
of Sulphuretted hydrogen gas. Potash may be discovered in it by the action
of chloride ofplatina.

[Several fatal cases of accidental poisoning with this salt have occurred in
the United States, especially at Baltimore, where it is manufactured on a
large scale. Dt. fully treated on this subject. (Man. Toxicol.
144.) He advises the administration of carbonate of potash or soda to
neutralize the excess of chromic acid, as the best primary treatment, followed
by emetics.—G.]

SALTS OF PLATINA, PALLADIUM, AND OTHER METALS.
The salts of Platina, Palladium, Iridium, Rhodium, Osmium, Cobalt,

Nickel, Manganese, Cerium, and Uranium, also possess an irritant action,
partly depending on the acids with which they are combined. According to
the experiments of Gmelin on animals, the Oxide of Osmium appears to be the
most active poison among them. They are products of art not met with in
common life; and, so far as I can ascertain, they have never been taken as
poison by man. It is unnecessary, therefore, to occupy space by detailing
the chemical processes whereby they may be identified; these will be found
fully described in all works on chemistry. This concludes the history of the
Mineral Irritant Poisons.
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VEGETABLE IRRITANTS.

CHAPTER XXXI.

DIVISION OF VEGETABLE POISONS—MODE OF ACTION OF VEGETABLE IRRITANTS. ALOES.
ANEMONE. ARUM MACULATUM. BRYONY. CAYENNE PEPPER. CELANDINE. COLO-
CYNTH. DAFFODIL. ELATERIUM. ELDER. EUPHORBIUM. HYSSOP. JATROPHA.
CURCAS. JALAP. MANCHINEEL. MEZEREON. MUSTARD. RANUNCULUS. SAVIN.
SCAMMONY. SORREL. STAVESACRE.

The poisonous substances of an irritant nature, which belong to the vege-
table kingdom, are very numerous as a class \ but it will here be necessary to
notice only those which have either caused death, or given rise to accidental
poisoning.

The true vegetable irritants, soon after they are swallowed, produce severe
pain in the abdomen, accompanied by vomiting and diarrhoea. There are
rarely any cerebral symptoms, and no convulsions: the occurrence of the
former would place them in the class of Narcotics and of the latter in that
of the Narcotico-irritants.

It must be admitted, however, that the operation of many of them is by no
means clearly defined. Stupor, delirium, and convulsions are occasionally
observed: hence the distinction between some vegetables, here placed among
irritants, and those which are assigned to the narcotico-irritant class, is purely
arbitrary. Further experience may hereafter lead to a better knowledge of
their modus operandi, and to an improved classification. One circumstance
is worthy of remark. The effects of narcotico-irritantpoisons can commonly
be traced to the presence of a poisonous alkaloid in the vegetable. Among
the irritants, the effects appear to be principally due to the presence of an
acrid oil orresin. There is only one, the Delphinium Staphysagria, in which
an alkaloidal principle, Delphinia, has been found to exist.

Some of the vegetable irritants act especially on the bowels, and, in mild
doses, are safely used as purgatives. In large doses they produce hyperca-
tharsis, and in old and young subjects are apt to cause death by exhaustion.
There are, however, but few instances recorded of their fatal action on the
human body ; and the little thatis known concerning theiroperation as poisons,
is chiefly derived from the experiments performed by Orfila on animals. The
changes found after death are confined to irritation and inflammation of the
alimentary canal. These substances (if we except Savin) are rarely resorted
to by the suicide or murderer,—for large doses are required, and their fatal
operation even in these cases is rendered uncertain by the circumstance that
they excite vomiting, and are then commonly expelled from the stomach.
.Treatment*—In cases of poisoning by the vegetable irritants, emetics

should be freely employed, and when the poisonous vegetable is expelled,
antiphlogistic measures may be used. If the seat of pain should indicate that
the poison has reached the bowels, purgatives or cathartic enemata may be
administered* The strength of the individual should be supported.
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A selection of the vegetable irritants will be here given in an alphabetical
order, as this appears better adapted for practical purposes than any botanical
arrangement.

The following is a list of some of those vegetable substances which are
considered to act as irritant poisons. Aloes, Anemone, Arum, Bryony, Capsi-
cum, Castor Seeds, Celandine, Colocynth, Creasote, Croton Seeds and Oil,
Daffodil, Elaterium, Elder, Euphorbium, Gamboge, Hyssop, Jatropha, Jalap,
Manchineel, Mezereon, Mustard, Ranunculus, Sayin, Scammony, Stavesacre,
Oil of Tar, Oil of Turpentine, Decayed Vegetable Matter.*

ALOES.

This well-known inspissated juice of several varieties of plants, acts as a
purgative in doses varying from five to twenty grains. When given in larger
doses or frequently repeated it excites violentpurging. It requires often many
hours for its operation: it is less irritating than jalap or scammony, and it
appears to act especially on the large intestines.

Aloes, mixed with gamboge and colocynth, are said to be the basis of a
certain quack-medicine, sold under the name of Morison's Pills. These have
proved fatal in many instances from the exhaustionproduced by excessive purg-
ing, owingto the large quantity of thesepills, taken infrequently-repeated doses.
Our knowledge of the symptoms and post-mortem appearances produced by
these irritants, is, indeed, chiefly derived from the cases which have proved
fatal under this pernicious treatment. In the seventeenth volume of theMedi-
cal Gazette, will be found four cases of this description. The most prominent
symptom was excessive diarrhoea, with the discharge of large quantities of
mucus and blood; the individual became emaciated, and slowly sank from
exhaustion. In some instances, the symptoms are those of inflammation and
ulceration of the bowels. In 1836, a man was convicted of having caused
the death of a person by the administration of these pills; in this instance the
death of the deceased was clearly due to the medicine,—and on inspection,
the stomach was found inflamed and ulcerated; the mucous membrane of the
small intestines was injected and softened, and there was the appearance of
effused lymph upon it. An ingenious attempt was made in the defence to
draw a statement from the medical witness, that the good effects of some
medicines invariably increased in proportion to the quantities taken!—this
antihomoepathic proposition was, however, very properly rejected. In all
cases, it must be remembered, that these drastic purgatives may cause serious
symptoms, or even death, when administered to young infants, or to persons
debilitated by age or disease; nor is it necessary that the dose should be very
large for fatal effects to follow. The medical question here may be, whether
the medicine caused death directly, or whether it simply accelerated it. Hi-
crapicra appears to be apopular aloetic compound, and one death is recorded
to have been produced by this in 1837-8. In another instance death was
caused by an individual taking aloes in nitric acid, in which case the mineral
acid was most probably the destructive agent. A singular case occurred in
Germany a few years since, wherein a medico-legal question was raised re-
specting the poisonous properties of aloes. A woman, aged 43, not labouring
under any apparent disease, swallowed two drachms of powdered aloes in
coffee. Violent diarrhoea supervened, and she died the following morning,
twelves hours after having taken the medicine. On inspection, the stomach
was found partially, and the small intestines extensively, inflamed. There

[* For descriptions and accounts of properties of these plants, see Griffith's Medical
Botany.]
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were no other particular appearances to account for death,and this was referred
to the effect of the aloes.

This case appears to show that aloes possesses an irritant action. A large
dose, given to a person debilitatedby disease, might easily cause death, as the
result of exhaustion from hypercatharsis. (

' Analysis.—Powdered aloes has a snuff-brown colour. When heated it
gives off a thick vapour, having the peculiar odour of this substance: it melts
and burns with a smoky flame, leaving an abundant carbonaceousash. Strong
nitric acid dissolves it, and acquires a rich red-brown colour. Sulphuric acid,
gives with it a yellow-brown colour:—a persalt of iron, a deep purpje-black.
It is soluble in water and alcohol; the solution is slightly acid, and has an
intensely bitter persistent taste.

ANEMONE.
This is a genus of plants comprising several species, all possessed of irri-

tating properties in the moist state, but which they appear to lose in great part
when dried or exposed to heat, owing to the presence of a volatile principle,
Anemonine. These plants have a strong acrid burning taste, whichis stronger
in the root than in the leaves. The Anemone Pulsatilla (Wind-Flower,)
and Anemone Pratensis, are the two principal varieties. Small doses of the
extract of the latter produced, according to Stork, an increased flow of urine,
pain in the abdomen, and diarrhoea. The different parts of these vegetables
have a local irritant action. All that is known concerning their operation on
the human subject, is comprised in the following cases. Haller and Bockler
remarked that they caused vesication of the skin, and that the distilled water
produced nausea and vomiting. Orfila relates that an apothecary sufferedfrom
irritationof the eyes, colic, and vomiting, after having bruised some anemone
Pulsatilla. (Toxicologie, ii. 133.) Bulliard reports the case of a man who
applied the bruised leaves of the plant to the calf of his leg. There was great
pain for ten or twelve hours, and the local irritation was so severe thatinflam-
mation and gangrene followed. (Orfila, ib.; also Wibmer Die Wirkung der
Arzneimittel, i. 178.) No instance is recorded of the plant having destroyed
human life, but experiments on animals show that it will act fatally like other
irritants; and that it causes most violent inflammation in all parts of the ali-
mentary canal. In some instances symptoms indicative of an affection of the
nervous system appeared.

Analysis.—The nature of this poison can only be determined by the bota-
nical characters of the plant.

ARUM MACULATUM.
This is a well-known hedge-plant, the juice of which possesses irritating

properties, which appear to depend on a volatile principle, as they are lost on
desiccation or distillation with water. The plant has a local irritant action;
but a sharp hot taste is only perceived after some time. The leaves appear
to be the most acrid parts of the plant. In an instance reported by Bulliard,
three children ate of the leaves : violent convulsions supervened,-—one child
died in twelve and another in sixteen days; the third child, after suffering from
diarrhoea, recovered. It was observed that the tongue became so swollen in
these cases that there was great difficulty of deglutition. (Wibmer, Op. cit.,
i. 338.) Dr. Christison states that he has known acute burning pain of the
mouth and throat, pain of the stomach, vomiting, colic, and some diarrhoea,
occasioned by eating two leaves. (On Poisons, 602.) Orfila found that the
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fresh root killed dogs in from twenty-four to thirty-six hours:—the intestinal
canal was found inflamed.

Analysis.—This poisonous plant can only be recognised by its botanical
characters: it is very commonly found in hedge-rows during spring, and is
vulgarly known in some counties under the name of Cuckow-pint or Wake-
robin.

[A common species in the United States, the A. triphyllum, is possessed of
the same properties. See Griffith's Med. Bot. 616.—G.]

BRYONY.
The roots of black and white Bryony contain a bitter principle, Bryonine,

which is soluble in water, and to which they appear to owe their violent irri-
tating properties. The powdered root when swallowed produces severe pain,
vomiting and purging, and after death the stomach and intestines are found
highly inflamed. Two cases of the poisonous action of black bryony on the
human subject are recorded. In one a female recently delivered, had been
ordered by her medical attendant to take an ounce of the black bryony root in
a pint of water, and to have an injection of a concentrated decoction of the
root. She died in four hours, and on examining the motions, it was found
that the lining membrane of therectum had been passed with them. Inspec-
tion of the body was not allowed. (Orfila, ii. 82.) A second case is quoted
by Dr. Christison, in which a man took two glasses of an infusion of the root
to cure ague. He was seized with violent tormina and diarrhoea, which
nothing could arrest, and which soon terminatedfatally. (Op. cit. 594.) Dr.
Pereira saw a case ofpoisoning by black bryony in which the symptoms were
those of cholera. The woman recovered. (Mat. Med. ii. 1509.)

The black bryony (Bryonia Nigra) is seen in large irregular pieces: these
are sometimesof considerable size, and so distorted as to present some ap-
pearance to the human figure. The herbalists sell it under the name ofMan-
drake root: but the true name Mandrake or Mandragora officinalis is a nar-
cotico-irritant poison. The black bryony root is sometimes employed by
quacks as an internal medicine, and is therefore liable to occasion accidents.
It is frequently applied externally to promote the absorption of extravasated
blood.

The black bryony grows abundantly in hedges, with a long creeping stem:
it is often called the wild vine,—it produces in the autumn greenish berries,
which slowly acquire a dull red colour.

CAPSICUM.
Capsicum, under the form of Cayenne Pepper, is reported to have de-

stroyed life in one case in 1837-8,but the particulars are not stated. This
substance owes its hot taste and irritant properties to an acrid soft resin, Cap-
sicin (a compound of resin and essential oil.) When the powder or the oil is
taken in large doses, it produces severe pain, followed by inflammation of the
oesophagus and stomach. In powder it is well known to have a peculiar smell
and a very hot taste: this is owing to the volatility of the capsicin. Its local
action is such that it will produce vesication of the skin. With the exception
of the case above mentioned, I have never heard of any accident arising from
its use. It may be stated that the medicinal dose of the powder is from five
to ten grains,—of the tincture from ten minims to one drachm. The powder
would be known by its insolubility, its red colour, its odour, and hot burning
taste.
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CELANDINE.
All that we know of this vegetable irritant (Chelidonium Majus) is derived

from the experiments of Orfila on dogs. The aqueous extractjproduced severe
symptoms of irritation, followed by death,—the poisonous principle appears
to become after a time absorbed, and to act on the nervous system. After
death the mucous membrane of the stomach was found intensely inflamed.
(Op. cit. ii. 118.)

COLOCYNTH.
This substance, known as Bitter Apple, is used in the form of powder,

extract, or decoction. It is properly ranked among vegetable irritant poisons,
as it has caused death in several instances. In whatever form it is taken, it
produces, in large doses, severe pain in the stomach and bowels, with the most
violent purging,—the stools being mixed with mucus and blood. After death
the mucous membrane of the stomach and intestines has been found highly
inflamed. From the cases collected by Wibmer, it would appear that one
drachm of colocynth administered in a clystercaused death. (Op. cit. i. 227.)
Dr. Christison quotes the case of a female who died after incessant vomiting
and purging from a dose equal to a teaspoonful and a half. (On Poisons, 595.)
The extract of threeapples caused bloody diarrhoeaand death, and in another
instance bloody stools, with spasms in the limbs, were produced by a single
apple : the individual with difficulty recovered. In one fatal case mentioned
by Orfila, the patient swallowed two glasses ofa decoction of colocynth,—colic,
burning pain in the bowels, diarrhoea, and intense thirst followed: the symp-
toms somewhat resembled those caused by arsenic. The man sank under the
effects in less thanfour days, and on inspecting the body, the intestines were
found glued together, inflamed, and covered with black spots: the mucous
membrane of the stomach was detached and ulcerated. The liver, kidneys,
and bladder were also inflamed. (Toxicol, ii. 93.) The substance which
is extensively sold to the public in shops under the name of Pill. Cochise, is
according to Dr. Pereira, a spurious extract ofcolocynth mixed with gamboge,
(ii. 1676.)

The medicinal dose of the powder is from two to ten grains ; of the extract
from five to twenty grains.

Analysis.—The preparations of colocynth have an intensely bitter taste.
This is owing to the presence of a bitter principle (Colocynthin) which forms
a large proportion of the watery extract.

The powder is of a light brown colour—changed to a dark brown (artificial
tannin) by strong nitric acid, and speedily carbonized by strong sulphuric acid.
It acquires a blueish-grey colour by the action of iodine-water. A solution
of green sulphate of iron produces no change in it; but it is darkened by the
persulphate. When heated, an inflammablevapour is evolved, and a carbona-
ceous alkaline ash is left as a residue.

The seeds are small, and resemble the pips of the apple, except that they
are of a lighter brown colour and are flatter.

[These seeds when wholly freed from the pulp are oleaginous and nutritive,
and are employed in some parts ofAfrica as an article of food.—G.]

DAFFODIL.
A watery extract of this plant (Narcissus) administered to dogs was found

by Orfila to cause vomiting and other symptoms of local irrritation, followed
by death. It acts upon the nervous system, as well as locally upon the mu-
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cous membrane ofthe stomach, which was found deeply reddened in some of
the experiments.

ELATERIUM.
This is the dried juice of the Momordica Elaterium obtained by pressure

and subsidence. It is an irritant substance, and is well known as a drastic
purgative. These properties are owing to the presence of a crystallizable
principle Elaterine, which forms from 5 to 26 per cent, of the extract, a cir-
cumstance which is sufficient to account for the uncertainty of its effects in
given doses. Elaterium is a very active substance, producing severe vomiting
and purging in the dose of a grain. Even from 1-16thto l-8th of a grain
will often act violently on the bowels. Like other irritant purgatives, it may
be criminally used for the purpose of procuring abortion, although it has no
specific action on the uterus. The medicinal dose is from 1-16th to one-half of
a grain.

Analysis.—Elaterium is a pale greyish green amorphous substance, very
slightly soluble in alcohol, forming a green solution. When heated on platina
it leaves an alkaline ash.

The following case of poisoning by Elaterium is related by Dr. Beck. A
female in Boston took a quack medicine, i. e. four pills, consisting of rather
less than two grains and a half of elaterium and sixteen grains of rhubarb.
Incessant vomiting and purging followed, under which she sank, thirty-six
hours after the last pill was taken. On dissection the mucous membrane of
the stomach was found to be highly injected, the colon contracted, and all the
intestines inflamed. The other viscera were healthy.

ELDER.

Dr. Christison states that the leaves and /lowers of the Common elder (Sam-
bucus Nigra)act as an irritant poison, having caused in aboy severe inflamma-
tion of the bowels which lasted for eight days. (Op. cit. 607; and Ed. Med.
and Sur. Jour, xxxiii. 73.) The berries of this tree do not, however, appear
to possess, in the ripe state, any noxious properties. The following case of
poisoning by the expressed juice of the roots is reported. (See Med. Gaz.
xxxv. 96.) A weakly woman, 54 years of age, who had been sick all day,
and thrown up a quantity of greenish matter, which she regarded as bile, was
persuaded by her husband to take two tablespoonfuls of the juice of the fresh
elder-root, which he himself had dug up, shaved down, and pressed. The
woman soon after complained of severe pain in the abdomen. She was
ordered some infusion of senna, but did not take it, as the bowels began almost
immediately to actcopiously. Next day the symptoms were those of enteritis,
which proved fatal.

[A native species, S. Canadensis, also called Elder, is almost identical in its
powers with the European plant.—G.]

The berries in a crude state excite nausea and purging.

EUPHORBIUM.
This is a gum-resin, the inspissated extract of a genus of plants which have

a milky juice, and are known under the name of Euphorbia or Spurge. The
extract contains nearly half its weight of an acrid resin, which acts like an
irritant, producing griping pains and diarrhoea. After death the mucous mem-
brane of the stomach and intestines is found inflamed. In one instance a
teaspoonful swallowed by mistake produced burning heat in the. throat and

35*
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stomach, with vomiting. The individual died in three days. (Christison,
588.) It is usedin veterinary medicine, and may thus occasion poisoning by
mistake. The seeds and root ofseveral varietiesare equally poisonous. The
following is a case of poisoning by the Euphorbium Peplus (Petty Spurge.)
A boy, aet. 6, ate the plant by mistake. He was seized with vomiting and
purging, spasms, small pulse, inability to swallow, insensibility, and cold ex-
tremities. He sank under these symptoms, and on inspection, the tonsils,
fauces, pharynx, and larynx were found much inflamed, and containing a
green-coloured mucus. The mucous membrane of the stomach, and intestines
was very red, but the large intestines were healthy, with the exception of the
muscular coat, which was vascular. The bladder was contracted: the lungs
healthy, as well as the substance of the brain. The veins of the dura mater
were distended. (Beck's Med. Jur. 832; and Med. Chir. Rev. vii. 275.)
Orfila quotes what appears to be a somewhat doubtful case, in which a woman
died in half an hour from about twenty-five grains of theroot. (Toxicol, ii.
104.) There is no doubt that euphorbium is a very acrid substance, and that
in all its forms, it possesses a strong local irritant action.

Analysis.—Euphorbium in powder has a light fawn colour. Strong nitric
acid dissolves it, and forms a brown liquid (artificial tannin.) Strong sulphuric
acid turns it of a darkreddish-brown colour. Potash gives to it a yellowish
tint. Green sulphate of iron and iodine water produce in it no apparent
change. Alcohol dissolves a portion (resin) which is precipitated ofa milky-
white when water is added. When heated on platina-wire it does not melt;
but gives off a dense vapour which burns with a smoky flame, and leaves a
grey residue, containing potash, lime and oxide of iron.

GAMBOGE.

It appears from experiments on animals performed by Orfila, (ii. 96.) and
other toxicologists, (Wibmer, Garcinia) thatthis gum-resin is, in large doses,
an irritant poison, but not of a very active kind. It has a peculiar taste, and
when mixed with water, a very peculiar odour. The medicinal dose is from
one to three or four grains. In large doses it produces pain, vomiting, with
other signs of irritation in the alimentary canal, and after death the stomach
is found inflamed. In small doses frequently repeated, it causes, like colo-
cynth, hypercatharsis, attended with debility and exhaustion leading to death.
The effects which it produces have been already described in speaking of
colocynth (ante, page 409;) and there is no doubt that the deaths from
Morison's Pills are to be ascribed to the conjoint action of these two vegetable
irritants. These are the only cases in which, so far as I know, gamboge has
been a cause of death in the human subject: and they must be regarded as
instances of chronic poisoning.

Analysis.—Gamboge is a gum-resin of an intense yellow colour. When
heated on platina it melts, and burns with a bright yellow flame, leaving a
carbonaceous ash. It is soluble in water, forming an opaque solution having
a slightly acid reaction, —also in alcohol and ether. The two latter menstrua
may be used for separating it when it is mixed with other compounds. The
alcoholic solution is precipitated by water of an opaque yellow colour, but
the liquid is rendered clear and turned of a deep golden-red colour by caustic
potash.

HEDGE HYSSOP. *
The Gratiola Officinalis is commonly known under the name of Hedge

Hyssop, Observations made on animals and on man, show that it is a strong
local irritant when given in decoction or infusion. A series of cases observed
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by M. Bouvier are reported by Orfila, in four of which this plant was used,
under the form of decoction, as an enema. In this state it had been prescribed
for four females by some herb-doctors. The result was, that in one instance
violent vomiting and purging, with syncope, were induced, and in all a strong
attack of nymphomania. In another case there was constriction of the throat,
with hydrophobic symptoms and convulsions. The patient died in two days.
(Toxicologie, ii. 128.) The leaves of this plant might be in some instances
identifiedbotanically; but in the state of decoction or infusion, there are no
testswhich would determine its nature. Its active properties are owing to
the presence of a principle called Gralioline, for an account of which see
Monthly Journalof Medical Science, March 1846, 219.

[Our native G. aurea is fully as active.—G.]

JATROPHA CURCAS.
The seeds of this plant, which grows in the West Indies, commonly known

under the name of Physic Nut, contain a very acrid oil, which, according to
the experiments of Orfila, produces burning of the throat, vomiting, inflam-
mation of the stomach, and other symptoms of irritation, (ii. 107.) Dr.
Christison states that four seeds will act upon a man like a violent cathartic ;
and he has known severe vomiting and purging occasioned by a few grains
of thecake, left after the expression of the fixed oil from the bruised seeds.
(Op. cit., 591.) Its action is something analogous to thatof croton oil; but
it requires, according to the same authority, twelve or fifteen drops to produce
the effects of one ounce of castor oil.

It is stated by Dr. M'William, that a decoction of the leaves of this plant
is used locally by the natives of the Cape Verd Islands (Boa Vista) for the
purpose of exciting a secretion of milk in the female breast, and that in this
way a woman who has once borne a child, and is not past child-bearing, may
be on an emergency converted into a wet-nurse. (Report on the Boa Vista
Fever, 1847.)

JALAP.
The powdered root of jalap Jalapa) may be given as a safe purga-

tive to adults, in doses of from ten grains to half a drachm. Frequently
repeated, or taken in a larger dose, it produces pain and violent purging. I
have not met with any instance of its having proved fatal in the human sub-
ject, but it might act like colocynth and gamboge, when its use was long con-
tinued in large doses, by causing great prostration of the vital powers. Some
experiments detailed by Orfila, show that this substance will cause the death
ofanimals, by exciting violent purging, and that inflammationof the alimentary
canal is among the post-mortem appearances. (Op. cit., ii. 85.) Its irritant
properties are ascribed to a resinous principle, of which the powder contains
about ten per cent. It is much used in medicine.

Analysis.—Jalap is seen in the form of a dark reddish-brown powder.
The odour is peculiar, and may serve to identify it. It is turned rapidly
hrown by strong nitric acid; but if adulterated with guaiacum it becomes at
first green. This effect is often observed in the powder sold as jalap by drug-
gists. The powder is immediately carbonized by strong sulphuric acid. It
acquires a purple colour with solution of iodine (starch.) Caustic potash
turns it of a greenish-brown colour, and green sulphate of iron gives with it
a dark olive-green colour. When heated, it takes fire and burns, leaving a
slight alkaline residue. Guaiacum powder differs from jalap in its chemical
properties. It is of a brown colour, but by exposure to light it becomes
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green. It powerfully deoxidizes strong nitric acid, acquiring a brilliant green
colour, which is rapidly changed to brown. Strong sulphuric acid produces
with it a splendid crimson or blood-red compound, which changes to a dingy
purple when water is added. It is highly inflammable, melts, and burns when
heated with a smoky flame, leaving a carbonaceous ash. Iodine-water, and
the proto, and persalts of iron, produce no effect upon it.

MANCHINEEL.
The juice of this plant (Hippomane Mancinella,) a gum-resin, is, accord-

ing to the experiments of Orfila and others, possessed of strong irritant pro-
perties, owing to the presence of a volatile substance. It therefore becomes
less acrid by drying, although it has been known to retain its active proper-
tiesfor six months. The poisonous principle exists in the fruit, bark, leaves, and
roots. At first the juice has a faint taste, but this is speedily followed by a
strong burning sensation, with swelling of the lips, tongue, and gums, pain in
the stomach and bowels, with vomiting and liquid stools. It also acts by
local application. After death the usual appearances are those of inflamma-
tion. It has been alleged that even the vapour of the tree is poisonous to
those who sleep underits shade, but this is open to doubt.

It has been supposed that the negroes of the West Indies are in the habit of
employing the juice of this plant for the purposes of secret poisoning; but Dr.Ruiz has lately shown, by a series of elaborate investigations, that owing to
its strongly irritant properties, it is not adapted for this nefarious object. He
found that in animals it required three drachms of the fresh juice to produce
diarrhoea, colic, and loss of appetite; but this quantity killed a strong mule in
seventeen hours. An ounce, according to this gendeman, has certainly pro-
duced death in six hours; and he admits that, in doses less than a grain, it is
capable of producing well-marked effects in the human subject. The sensa-
tion of burning heat and pain which it produces in the stomach, would at once
make known any attempt at slow poisoning; and there is no evidence of its
being an accumulative poison. (Ann. d'Hyg. 1844,ii. 213.) Dr. Rufz found
that the eighth of a grain of the juice caused well-marked symptoms of irri-
tation, with giddiness and convulsions. The poison is quite unknown in
England.

Dr. Hamilton states that every part of the tree abounds in a caustic milky
juice, which possesses the property of blistering the skin. The fruit resem-
bles a small apple: it has a pleasant smell,but is intensely acrid. Dr. Hamil-
ton ate a small fragment of the fruit immediately before breakfast. There
was no inconvenience from swallowing it; but itproduced a burning sensation
in the stomach, which, but for the breakfast he had taken immediately after-
wards, might have excited active inflammation. The milky juice produces
tingling of the tongue, and excites a flow of saliva. The caustic principle of
the juice is supposed to be ofan alkaline nature, as its irritating properties are
counteracted by lime-juice. (See Pharm. Journ., March 1846, 408.)

MEZEREON.
The bark, root, leaves, and seeds of the varieties of mezereon (Daphne) are

endowed with irritant properties, owing to the presence of an acrid resinous
principle. Four berries produced in a man severe hypercatharsis, vomiting,
thirst, burning of the mouth and throat, with fever. (Wibmer, Daphne, 283.)
Dr. Christison refers to a fatal case in a child about eight years ofage, which
occurred in Edinburgh, and to three others in which violent vomiting and
purging (in one with narcotic symptoms) took place as a result of eating the
berries; but the children recovered. (Op. cit., 601.) A case somewhat simi-
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lar to these has been communicated to me by Mr. Tubbs, in which a child
aged four years, swallowed some of the berries at four o'clock in the after-
noon. The child, when seen soon afterwards by Mr. Tubbs, was drowsy,
and the pupils were dilated. The stomach-pump was used, and five* of the
berrieswere brought away. Anemetic ofsulphate of zinc and a dose of castor
oil, were then given. On the day following, the child had perfecdy recovered.
The following is a recendy reported instance of poisoning by these berries.
It appears that in Germany five or six berries are often employed as a domestic
purgative. But, on account of obstinate constipation, a peasant took forty.
Soon afterwards he was attacked with severe pain in the abdomen, frequent
and violent vomiting, and profuse diarrhoea, the stools being mixed with blood.
There was giddiness, with dilated pupils and imperfect vision; extreme thirst,
burning pain in the throat, extending to the stomach, and violent colic. The
voice was tremulous, respiration short and difficult, pulse frequent and irregu-
lar, extremities cold, and the skin covered with a clammy perspiration. Ap-
propriate remedies were applied, but at the time of thereport, the recovery of
the patient was very doubtful. The powder of the bark appears to be as active
as the berries; and the decoction is also poisonous. The flowers appear to be
poisonous, for, according to Gmelin, bees instinctively avoid them. Medici-
nally used, the active principle of mezereon bark appears to have an action on
the kidneys like cantharidine.

LEATHER WOOD.

[The Dirca Palustris, a native plant belonging to thesame orderas Daphne
is equally active. The berries are emetic and poisonous, and the fresh bark
is a powerful rubefacient when applied to the skin, and when taken*internally
is capable of inducing violent and even fatal inflammation.—-G.]

MUSTARD.
The two varieties (Sinapis niora et alba) of black and white mustard-seed

possess when powdered, strong irritant properties owing to the production by
the action of water of an acrid volatile oil. The black seed is more irritant
than the white. The seeds of the white mustard were formerly taken in large
quantities as an aperient, but this absurd practice, as Dr. Pereira has justly
observed, was attended with some danger, owing to the tendency of all inso-
luble substances of this description, to collect in the appendix vermiformis
coeci, and there give rise to inflammation and ulceration,—changes to which
this portion of the intestinal canal is especially liable. Common mustard pow-
der may be usefully employed in most cases of poisoning as an emetic, in doses
of from a tea-spoonful to a table-spoonful in from four to six ounces ofwater.
In still larger doses it may give rise to vomiting, purging, arid inflammation of
the bowels.

Analysis.—The physical properties of common mustard powder are suffi-
cient to identifyit. A decoction or infusion of bruisedmustard-seed possesses
chemical properties which unless pointed out might lead to error in analysis.
Strong nitric acid added to it strikes a deep red colour like that produced by
morphia: iodic acid is decomposed by it and iodine is set free: if starch be
added, the liquid becomes blue. This property is simUar to that possessed by
morphia. A persalt of iron (colourless persulphate) strikes a deep red colour
in the decoction like that produced by meconic acid: it differs from it, how-
ever, in being immediately discharged by a few drops of a solution of corrosive
sublimate.

The above effects are very similar to those produced by a solution of opium
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with the same reagents: there is, however, no odour ofthis drug. They arise
from the production of sulphocyanic acid in the mustard. If a few grains of
pure zinc and sulphuric acid be added to the liquid coloured by the persalt of
iron,—in the case of mustard (sulphocyanogen) the red colour is speedily
destroyed and sulphuretted hydrogen is evolved, as indicated by its action on
paper dipped in a salt of lead. With meconic acid (opium) there is no such
effect. I have not found thered colour to be thus destroyed and sulphuretted
hydrogen evolved. This test was proposed by Dr. Percy: and it is applicable
to those cases where sulphocyanogen is present, and creates ambiguity with
the iron-test, provided the zinc employed be free from sulphur.

RANUNCULUS.
There are many varieties of this common plant, the recent juice of which,

especially that of theroots, has a hot acrid taste, and is capable of acting as an
irritant poison. The acridity is lost by drying. The most poisonous of the
genus are the R. Bulbosus Sceleratus and Acris (Water Crowfoot.) There
is no instance of their having operated fatally on the human subject, but their
effects on animals, leave no doubt of theirpossessing poisonous properties (Or-
fila, ii. 130: Wibmer, Art. Ranunculus.) The following case of poisoning by
the Ranunculus bulbosus is of recent occurrence. A young lady, aet. 15, ate
several stems and flowers of the plant, and chewed many more, sucking
the juice. In six hours she complained of a sense of heat in the throat, and
sickness. These symptoms were followed by tenderness of the abdomen, de-
lirium, and stupor, these lasted eight days, leaving her in a state of debility. She
recovered under a farinaceous diet and the use of oleaginous clysters. (Med.
Gaz. xxxvii. 1060.) The Ranunculus acris is popularlyknown underthe name
ofButter-cups.

SAVIN.

This, which is the Joniperus Sabina of botanists, is a well-known plant, the
leaves or tops ofwhich contain an irritant poison in the formof an acrid volatile
oil ofa pequliar terebinthinateodour. They exertan irritant action, both in the
state of infusion and powder. They yield by distillation about three per cent,
by weight of a light yellow oil, on which the irritant properties of the plant de-
pend. The powder is sometimes used in medicine in a dose of from five to
twenty grains. Savin is not often taken as a poison for the specific purpose of
destroying life; but this is occasionally an indirect result of its use, as a popular
means for procuring abortion, and it therefore demands the attention of the me-
dical jurist. From cases which have been referred to me, I believe that poison-
ingby it is much more frequent than is commonly supposed. From the little
that is known of its effects, it acts by producing violent pain in the abdomen,
vomiting and strangury. Purging is not so common an effect as with other
irritants. Salivation is sometimes present. After death, the oesophagus, sto-
mach and viscera, with the kidneys, have been found either much inflamed or
highly congested. There is no proof of its having any action as an abortive,
except like other irritants, by causing a violent shock to the system, under
which the uterus may expel its contents. Such a result can never be obtained
without placing in jeopardy the life of the woman; and where abortion follows,
she generally falls a victim. On the other hand, the female may be killed by the
poison without abortion ensuing. Out of four fatal cases of the administration
ofsavin and other drugs for the purpose of procuring abortion, the mother died
undelivered in three, and in the fourth instance, the child died after it was born.
When the vomiting and purging are very severe, abortion may be expected
to follow.
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The strong local irritant properties of the leaves, which depend on the essen-
tial oil, are well known, from the uses of savin ointment in pharmacy. The
plant grows extensively in country places, and is easily accessible to the evil-
disposed. It does not appear to have attracted much notice on the continent,
for Orfila is silent on the subject, except in so far as it affects dogs. Two cases
of its fatal effects in the human female were communicated to Dr. Christison.
In one, a dose of the strong infusion was twice taken by a female for inducing
abortion. She suffered from severe pain and strangury, aborted, and died five
days afterwards. On inspection there was extensive peritoneal inflammation,
with the effusion of fibrinous flakes; the inside of the stomach was red, with
patches of florid extravasation. The contents had a green colour, and savin
was proved to be present by the microscope. In the second, a girl was seized
with violent colicky pains, vomiting, tenesmus, dysuria, and fever. After suffer-
ing several days, she died. The stomach and intestines were inflamed; the
former in parts black, and at the lower curvature perforated. A greenish pow-
der was also found in this case, and when washed and dried, it had the pungent
taste of savin.

Although it is not considered that savin has a direct tendency to produce
abortion, it appears, from its therapeutic employment in chlorosis and amennor-
rhoea, to affect the uterus. The dried powder, which, owing to the loss of
volatile oil, is less energetic than the fresh tops, is given in doses of from five to
fifteen grains. The medicinal dose of the essential oil is commonly from two to
six drops. The infusion and decoction, which are sometimes used for the ex-
pulsion of worms, are less energetic than the fresh tops, because they cannot be
prepared without giving rise to a loss of the volatile oil. The oil is not so irri-
tant as it is commonly supposed to be; but in those cases in which it has been
said to produce no marked effects in large doses, it is very probable that it was
much adulterated.

A well-marked case of poisoning by the tops of savin was referred to me for
examination, by Mr. Lord, of Hampstead, in May 1845. The deceased, a
healthy female, had reached about the seventh month of pregnancy. She was
very well on the Friday, but was seized with vomiting on the Saturday: she
stated that she had taken nothing to produce it. The vomiting continued
throughout Sunday, and was of a green colour. She was first seen by a me-
dical man on Sunday evening. The symptoms were those of gastro-enteritis—
great anxiety, and pulse 150. The green colour of the vomited matter was
thought to be owing to bile. The vomiting appears to have continued at in-
tervals, but it does not seem that there was any violent purging. Labour came
on on Wednesday. The child was born living, but soon died: the female died
on the Thursday, i. e. five days after having taken the poison, for there was no
proof that any savin could have been taken after Saturday. On inspection, the
brain was healthy, the lungs were healthy, except that the air-tubes had a
dark red colour,the heart flabby: blood generally fluid. The lining membrane
of the oesophagus was reddened, and had on it ecchymosed patches. One-half
of the mucous membrane, from the cardiac orifice upwards, presented a dark
red arborescent injection, with slight patches of ecchymosis: there was no ero-
sion or ulceration. In the stomach a large patch of redness, about three inches
in length, extended from the greater curvature towards the pylorus. The ves-
sels of the mucous membrane were considerably injected, forming infiltrated
patches especially about the lesser curvature,"extending towards thecardiac end,
but there was no ulceration or erosion. The stomach contained nearly eight
ounces of a greenish fluid, of the appearance and consistency ofgreen pea-soup.
By examining a portion of the washed vegetable substance under a powerful
microscope, and by drying a portion, rubbing it, and observing the odour,
clear evidence was obtained that the green colour was owing to the diffusion
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offinely triturated savin-powder. The interior of the duodenum, especially to-
wards the pylorus, was intensely inflamed, being of the colour of cinnabar.
Patches of inflammation were found throughout the other portions of the canal.
There was some peritonitis, chiefly of the upper part of the intestines and
omentum. The kidneys were inflamed, and of a dark red colour—the bladder
healthy. Green mucous matter containing savin, was found in the duodenum,
but not in the lower part of the intestines. (Med. Gaz. xxxvi. p. 646.) -The
quantity of poison taken by the deceased could not be ascertained, but it must
have been large. I estimated the quantity remaining in the stomach after five
days, under frequent vomiting, at from twenty-five to thirty grains.

In a case which occurred to Mr. Newth,. the patient, a pregnant female, eight
hours after she had taken savin, was found lying on her back perfectly insensible,
and breathing stertorously. She had been suddenly seized with vomiting, and
this continuedfor some time. At first the case was thought to be one of puer-
peral convulsions. Labour came on, and she died in about four hours, during
a fit of pain. She appeared to be between the seventh and eighth month of
pregnancy, and the child was born dead. Oninspection, twenty-four hours after
death, the brain was found gorged with black fluid blood. The stomach was
paler than usual, excepting in one or two spots, which were red as if blood had
been effused into the mucous tissue. It contained four ounces of an acid liquid
of a brownish-green colour. This, on distillation, yielded an opaque liquid, from
which a few drops of a yellow oil were separated by means of ether. Some
sediment found in a bottle presented, under the microscope, the characters of
powdered savin. (Lancet, June 14, 1845, 677.) There can be no doubt that
this was the cause ofdeath. The action of the poison appears to have been, in
the first instance, like that of an irritant, and just before death like that of a
narcotic.

Analysis.—When the poison has been taken in the form of decoction or in-
fusion, no test can be applied. The fact of poisoning can then only be elucidated
by the symptoms and by circumstantial evidence. If the oil has been taken, it
may be separated by distillation, and obtained by agitating the distilled product
with one-third of its bulk ofether. Perhaps the mostcommon case is that where
the powder has been taken. It will be remarked froma case reported by Dr.
Christison, and from that which occurred to Mr. Lord, that in spite of great
vomiting, the powder remained in the stomach for a period of five days. The
contents appear like green-pea soup. That the colour is not owing to bile may
be proved by diluting a portion with water, when the green chlorophylle, from
its insolubility, will subside in a dense insoluble stratum, whereas if the colour
were due to altered bile, the whole of the liquid would remain coloured. By
washing the green matter in water, and drying it on plates of glass or mica,
evidence may be obtained under a good microscope, by the rectilinear course of
the fibres and the turpentine-cells, that the substance belongs to the fir tribe.
The only other poison of the coniferous order is the yew (Taxus baccata,) but
this differs from savin in having a lancet-shaped termination to the top of the
leaves, while savin has a sharply acuminated point. A portion of the green
powder dried and well rubbed will give the peculiar odour of savin. When
freed from organic matter, it will yield, by distillation with water, the essential
oilof savin.

Oil op Savin.—This oil is of a light yellow colour, and it has a powerful tere-
binthinate odour, sufficiently peculiar to render this an easy means of identifica-
tion. A greasy stain made by this oil on paper is entirely dissipated by heat, or
only a slight trace of resin is left. It is lighter than water, but insoluble in it,
giving to it, however, its odour and an acrid reaction. It forms amilky solution
with rectified spirit, but a clear transparent solution with ether. It is exceed-
ingly soluble in ether, and by this menstruum it may be separated from watery
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liquids as the ether floats with it to the top. Nitric acid in the cold,slowly gives
to the oil a dark red-brown colour.

[Many cases have occurred in the United States, where this oil has caused
death, being taken for the purpose of inducing abortion.—G.]

SCAMMONY.
This substance, from the Convolvulus scammonia, which is much used in

medicine, is capable ofproducing, in large doses, great irritation of the alimen-
tary canal. The medicinal dose is from ten to twenty grains: in larger doses
its principal effect is to produce hypercatharsis, and to operate injuriously like
gamboge and jalap, although it is considered not to be so energetic as either of
these substances.

Analysis.—Scammony is usually seen under the form of adark grey powder.
Nitric acid turns it immediately brown. Sulphuric acid carbonizes iton contact.
Iodine-water acquires with it slowly a deep purple colour. Potash dissolves it
in part, and acquires a deep greenish-brown colour. A solution of green sul-
phate of iron produces with it no marked change; a solution of persulphate is
slowly darkened. When heated on platina, it takes fire and burns with a smoky
flame, leaving a grey alkaline ash.

Ipecacuanha is not very likely to be mistaken for scammony: nevertheless
it will be proper to state the results of some experiments on this powdered
root. Ipecacuanha in powder has a fawn-brown colour: by strong nitric acid
it is turned of a rich green colour, passing speedily to brown. Sulphuric acid
carbonizes it on contact. Iodine-water gives to it a deep blue colour. Pot-
ash has no immediate effect, but the liquid becomes slowly brown. A solu-
tion of green sulphate ofiron produces slowly in the mixture a deep greenish
colour: the persulphate is speedily darkened. When heated on platina it
burns without melting, and leaves a white ash. Contrajerva powder strikes
a blue colour with strong nitric acid, before passing to a brown.

SORREL.

There are two plants known as sorrel—the Rumex acetosa (common sorrel,)
and the Oxalis ucetosella (wood-sorrel.) Both of these plants contain binoxa-
late of potash, a salt the poisonous properties of which have been already de-
scribed (ante, p. 228.) The quantity present, however, is small, and it appears
to be smaller in the common sorrel than in the wood-sorrel. Orfila states that
the proportion is about l-500th part by weight, and he considers that the pre-
sence of this in soup or other articles of food, may form a serious objection to.
the processes for detecting oxalic acid in cases ofpoisoning. (Toxicologie, i.
190.) According to Mitscherlich, 100pounds of wood-sorrel yield 20 pounds
of juice, and from this three-quarters of a pound of binoxalate may be ob-
tained. (Lehrbuch der Chemie, ii. B*. s. 37.)

Toxicologists have not enumerated these plants among vegetable poisons:
they have been commonly treated as pot-herbs. Wibmer states thatthey have
a slightly irritant action on the stomach. Mr. Hanks hasreported two cases,
in one of which very serious symptoms were induced in a child who had eaten
common sorrel (Rumex acetosa.) A child, aetat. 6, suddenly lost his appe-
tite, complained of sickness and heaviness in the head, and soon afterwards
fainted. When he recovered he was unable to stand, and vomited a quantity
of greenish-coloured matter. Insensibility came on, with convulsions of the
extremities. The cause of his illness was not then suspected, and the patient
continued to sufferfor several days, complaining of soreness of theepigastrium,
and pain extending from the fauces to die stomach. There was also great
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thirst, and he occasionally vomited green vegetable matter. He recovered
under treatment in about ten days.

In the second case the patient suffered chiefly from severe pain in the
bowels. The symptoms were soon relieved by the action of an emetic—
which in this, as in all other cases of vegetable irritant poisoning, is the ap-
propriate remedy. (Med. Gaz. vol. xl. page 69.)

It appears somewhat difficult to refer these effects to the small quantity of
binoxalate ofpotash present in these plants, yet, as in otherinstances, therecent
vegetable may have a more powerful action than the quantity of the poisonous
salt actually contained in it, would indicate. In the first of the two cases it
was remarked by Mr. Hanks that four leecheswhich were applied to the skin,
dropped off dead. A similar fact has been observed in poisoning by oxalic
acid. (p. 218, ante.) This gentleman refers to a case of recent occurrence in
Bath, in which the plant proved fatal to a child. Sorrel was found in its sto-
mach, the lining membrane of which was injected and diffusely tinged.

Analysis.—The leaves and shoots of these plants, admit of identification
only by their botanical characters. If the quantity eaten be large, binoxalate
of potash may be separated from the contents of the stomach by making a de-
coction. This must be filtered hot, as six-sevenths of the salt are precipitated
from a hot solution by cooling. (For the chemical tests, see Binoxalate of
Potash, ante, page 228.)

STAVESACRE,

This plant is known under the name of Delphinium Staphysagria, or
Palmated Larkspur. Its seeds are acrid, and produce the usual symptoms
of irritant poisoning. (Orfila, Op. cit. ii. 121.) Their poisonous properties
are owing to the presence of an alkaloid known under the name ofDeLphinia.

Analysis.—Stavesacre-seeds are of an irregular triangular shape—of a dark
colour, and have an irregular surface. They are convex on one side and con-
cave on the other, and are about a quarter of an inch in length. Nitric acid
poured on the bruised seed brings out a faint reddish colour. Strong sulphuric
acid produces a beautifulpink, passing to a deeppink-red colour. Iodine water
gives a deep red-brown colour, and caustic potash a dark olive-green. When
heated on platina the ,seed burns with an intensely bright smoky flame,
leaving a skeleton of the seed as a grey alkaline ash.

Delphinia.—This is the solid uncrystallizable alkaloid obtained from the
seeds. It is seen in the form of a light-brown powder. It is scarcely dis-
solved by water at any temperature, but is easily dissolved by alcohol and
ether; also by diluted acids. It possesses a strong acrid persistent taste. It
melts at 248°, and at a little higher temperature it burns and is decomposed.
When concentrated nitric acid is poured onit, it becomes at first of an ochre-
ous, and afterwards of a' dingy red colour. Strong sulphuric acid produces
with it an intense blood-red colour, which becomes heightened by the addition
ofpowdered black oxide of manganese.

In addition to the plants just considered, irritant properties are assigned to
the juices of the following:—Caltha Palustris (Marsh Marigold,) Clematis
Vitalba (Virgin's Bower,) Cochlearia Armoracia (Horseradish,) Cyclamen
Europium, Fritillaria Imperialis, Lobelia Syphilitica, Plumbago Eu-
ro pjea, Rhus Toxicodendron and Radicans, Rhododendron Chrysanthum,
Sedum Acre (the common Stone Crop.) They cannot be regarded, however,
as active poisons.

[Besides those enumerated by the author, the following native plants are ac-
tive and in some instances have produced poisonous symptoms. Sanguinaria
canadensis, Melia azederach, Spigelia marilandica,Symplocarpus f^itidus,



DEATH FROM CASTOR-SEEDsl 423
Podophyllum peltatum, Euphorbia corollata, Phytolacca decandra,
Celastrus scandkns, the different species of Apocynum, &c.—G.]

CHAPTER XXXII,

VEGETABLE IRRITANTS CONTINUED—CASTOR-SEEDS—rCREASOTE CROTEN OIL AND
SEEDS—OIL OP TAR—OIL OP TURPENTINE— SPIRIT DIPPEL's OIL PUSEI,
OIL—DECAYED AND DISEASED VEGETABLE MATTERt-kEFFECTS PRODUCED BY DECAYED
CARROTS POTATOES—MOULDY BREAD —POISONOUS VEGETABLES IN BREAD —POISON:
OUS FLOUR—POISONOUS GRAIN—EFFECTS PRODUCED BY ERGOT OP RYE.

CASTOR. SEEDS.

Of castor oil itself nothing need be said. It is not commonly known that
the seeds of the plant (Ricinus Communis) from which this oil is extracted,
contain in the embryo and seed-Goats a very active poison, and that a few of
them are sufficient to produce violent purging and death. The following is an
instance of poisoning by these seeds, the only one with which I have met.
The deceased, aged eighteen, was the sister of a gentleman who was at the
time attending my lectures at Guy's Hospital. The deceased, it appears, ate
about twenty castor-oil seeds; one ofher sisters ate four or five, and another,
two. This was on a Wednesday evening. In the night, they were all taken
ill. About five hours after the seeds were eaten, the deceased felt faint and
sick; vomiting and purging came on, and continued through the night. On
the following morning, she appeared like one affected with malignant cholera,
The skin was cold and dark-coloured, the features pinched and contracted, and
the breath cold; the pulse was small and wiry; there was restlessness, thirst,
pain in the abdomen, and she lay in a sort of drowsy, half-conscious state.
Whatever liquid was taken was immediately rejected, and the matters passed
by stool, consisted chiefly of a serous fluid tinged with blood. She died in
five days without rallying; the two other sisters recovered. On inspection,
a very large portion of the mucous membrane ofthe stomach wasfound abraded
and softened in the course of the greater curvature. There was general vascu-
larity of the organ, and the abraded portion presented the appearance of a
granulating surface of a pale rose-colour; it was covered by a considerable
quantity of slimy mucus. The small intestines were inflamed, and the inner
surface of them was abraded.

The irritant poisonresides in the embryo, and is not expressed with the fixed
oil, which is a mild purgative, unless a high temperature be employed, when
the oil obtained is observed to possess much more drastic properties. The
effects produced on the sisters who recovered, bear out the general opinion,
that two or three of these seeds will operate as a violent cathartic. Wibmer
quotes a case from Bergius, from which it would appear that even one seed
without the skin, will produce severe vomiting and purging. (Arzneimittel.
ii. 413.)

Analysis.—These seeds may be identified by the peculiar variegated cha-
racter of the exterior.
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CREASOTE.
This is an oily-looking liquid, obtained by a complex process from the oil

of tar. It is volatile, and has a very powefful odour, resembling that of smoked
meat, which is sufficient to identify it even when it is present in very minute
proportion. In its ordinary state, it is caustic or corrosive, its chemical action
being due to its strong tendency to combine with and coagulate albumen.
When taken in a large dose, it produces a hot and burning sensation in the
mouth and fauces; and this is followed by nausea, vomiting and purging,—
<the symptoms sometimes resembling those of dysentery. It exerts in some
instances a remote action on the urinary organs, giving rise to strangury.
The post-mortem appearances caused by a fatal dose, would doubtless be
similar to those met with in the action of other irritants. The medicinal dose
is one or two drops diffused in water, and gradually increased. In one case
forty drops were given with impunity, and in another instance ninety drops
were administered in half a day, without any bad symptom. (Pereira, Mat.
Med. i. 421.) Probably the dangerous symptoms would depend less on the
quantity, than on the degree of concentration. In the event of this substance
being taken as a poison, albumen should be freely administered.

Analysis.—Its odour is sufficient to identify it. When heated in a platina
capsule it takes fire and burns with a thick smoky flame, leaving no residue.
In a concentratqd state, it coagulates albumen. When pure it is perfectly
neutral, almost colourless, and of oily consistency.

CROTON SEEDS AND OIL.
The Croton-seeds owe their poisonous properties to the presence of an acrid

oil. One or two grains of the needs, when swallowed, are sufficient to produce
severe pain in the abdomen, with copious watery motions. Even the dust of
theseeds, when inhaled, has caused alarming symptoms. Dr. Pereira mentions
the following case :—A man had been occupied eight hours in emptying pack-
ages of the seeds, and had thus been exposed to the dust. He first experi-
enced a burning sensation in the nose and mouth, tightness in the chest, lachry-
mation, and pain in the epigastrium. He then became giddy, and fell down
insensible. When admitted into theLondon Hospital the man was in a state
ofcollapse, complained of burning pain in the stomach, throat and head, and
of swelling and numbness of the tongue. The epigastrium felt hot and tense,
the pupils were dilated, the breathing short and hurried, pulse 85, and the sur-
face cold. He complained of pain in the epigastrium for several days ; but it
is singular that there was no diarrhoea. (Mat. Med. ii. 1114.)

The oil has a hot burning taste. One or two drops are commonly suffi-
cient to produce pain in the abdomen, and diarrhoea; but Dr. Traill states that
a female patient usually took three drops for a dose without inconvenience.
(Outlines, 149.) In large doses, the pain becomes hot and burning, extending
from the mouth downwards ; there is violent vomiting with purging, and the
patient sinks exhausted. After death, the alimentary canal is found inflamed.
Even the endermic application of the oil is stated in some cases to have pro-
duced severe symptoms, although, according to Dr. Buchanan, it acts only as
a local irritant. (Medical Gazette, xxxix. 671.) A case occurred in Paris
in 1839,where a man swallowed by mistake two drachms and a halfof croton
oil. In three quarters of an hour, the surface was cold and clammy, the pulse
imperceptible, respiration difficult, and the extremities and face were as blue
as in the collapsed stage of cholera. In an hour and a half diarrhoea set in;
the stools were passed involuntarily, and the abdomen was very sensitive to
the touch. The patient complained of a burning pain in the course of the
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oesophagus. He died in four hours after swallowing the poison; and it is
singular that there was no marked change in the mucous membrane of the
stomach. (Orfila. Tox. i. 108.) The poisonous properties of croton oil are
owing to a fatty acid (crotonic acid,) which it contains in uncertain quantity.
Probably this may explain why from six to ten drops of the oil may be some-
times given without causing much purging. It commonly begins to act
speedily, i. e. within half an hour. The medicinal dose of it is from one to
three drops.

This oil acts as a poison oq animals. Many instances of its effects oq
animals have been collected by Wibmer. (Ar?neimittel. k 215.) A curious
case in reference to its effects on the horse, came to trial a few years since. A
veterinary surgeon administered, as a medicine, fifteen drops to a horse. The
lips of the animal became swollen,and the skin peeled off; the horse suffered
evidently great pain, and after lingering a short time, died, An action was
brought by the owner of the horse at the Oxford Aqt. Cir, 1838, for the re-
covery of its value. From the evidence then given, it seemed probable that
the animal had really died from a very small dose of the oil, although there
was reason to believe that a much larger quantity was given, than was here
alleged to have caused death, Wibmer mentions two instances in which
twenty and thirty drops were given to horses without materially affecting
them.

Analysis,—Croton oil is a fixed oil of a lemon-yellow colour. It has a
peculiarly unpleasant odour, and a hot acridburning taste. It has a faint acrid
reaction, which it imparts to water; and as it is of lower specific gravity, it
floats on the surface. It is very soluble in ether, and by this liquid it may be
separated from organic liquids. When warmed with nitric acid, the oil is
turned of a dark-brown colour : and there is an abundant evolution of nitrous
acid vapours

Croton seeds are of an oval form, and about three-eighths of an inch inlength,
They are covered with a dusky thin blueish-coloured brittle shell, having within
a yellowish-white oleaginous and easily sectile kernel, which forms the great
bulk of the seed. When boiled in a solutionof potash holding dissolved some
oxide of lead, they are blackened, thus indicating the presence of sulphur.
Like all the varieties of vegeto-albumen, the kernel is turned of a deep red-
brown colour, when it is boiled in concentrated muriatic acid.

OIL OF TAR.
This is a powerful vegetable irritant. In 1832, abput ten drachms of it

caused the death of a gentleman, to whom it had been sent by mistake for
a black draught, The party who sent it, was tried for manslaughter, but
acquitted.

This liquid appears to be somewhat uncertain in its operation. Dr. Chrisr
tison quotes a case in whichfour ounces taken by an adult in mistake produced
painand violent vomiting. The man speedily recovered! (On Poisons, 967.)
In another instance, two or three draughts of this liquid proved fatal to a boy
intwenty-four hours. The pulmonary mucous membrane was found much
injected, but it is remarkable that the stomach and intestines were natural.
Whether swallowedor employed as an enema, this substance is likely to exert
a powerfully local irritant action,

Analysis.—Oil of Tar is a thick tready-looking liquid, of a dark-brown,
colour. It has a strong and peculiar odour, is insoluble in water, but heavier
than this liquid, giving to it its odour and taste. It is dissolved by alcohol,

36*
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but is again precipitated milky-white by water. It is highly inflammable, and
burns with a thick carbonaceous flame.

OIL OF TURPENTINE.
This very common liquid, which is so easily identified by its powerful

odour, does not appear to exert any strong action as an irritant poison. It is
often given with impunity in large doses to young children as a vermifuge.
In the following case, reported by Dr. Evans, an infant, set. fourteen months,
swallowedfour ounces by mistake, and recovered. The child was found two
hours after the occurrence in a comatose state; pulse 130; tunica conjunctiva
injected ; pupils dilated ; eyes watery ; face flushed; breathing hurried, stran-
gury ; urine the smell ofviolets ; bowels painful, particularly along the course
of the spermatic vessels. He was ordered an emetic of ipecacuanha. Vomit-
ing was soon excited, and briskly kept up by tepid water. The contents of
the stomach had a strong odour of turpentine. After the operation of the
emetic, cold was applied to the head, and flannel cloths wrung out of hotwater,
to the epigastrium. At 6 p. m., ten hours after the accident, he was much im-
proved; was quite lively; pulse 120; bowels loose; had passed eight small
worms. On the following day he was decidedly better; slept well during the
night; slight pain in the bowels on pressure. Castor-oil was given. From
this time, he improved daily, suffering only from a little excitement about the
brain; and infour or five days he had perfectly recovered. (Brit. Amer. Journ.
of Med. and Phys. Science, Nov. 1846.) The treatment contributed to re-
covery in this case. When this poison has been swallowed, it will be indi-
cated by the odour of the breath and urine.

Although I believe there is no case on record of the destruction of life by
oil of turpentine, it may excite a violent irritating action in the kidneys,
tending to strangury. It may also cause hypercatharisis. The oil can hardly
be called a poison, yet it may in some instances seriously affect the consti-
tution.

Analysis.—Oil of Turpentine would be sufficiently identified by its odour
and inflammability. The fact of poisoning by it, would be indicated by the
odour in the breath and urine.

Another kind of Turpentine, the Balsam of Copaiba, has been known to
cause serious symptoms. Half an ounce was administered to an adult as an
enema. This was soon followed by pain in the stomach, vomiting, and
general uneasiness. The man had convulsions, and for three days he was
unable to speak. He slowly recovered. (Brit, and For. Med. Rev. xvii. Jan.
1840,268.)

PYROXYLIC SPIRIT. (NAPHTHA.)
Pyroxylic Spirit, also called Pyroligneous Ether, is a rectified product

of the destructive distillation of wood. It is vulgarly known and sold under
the name of Naphtha, although it entirely differs from this compound in
chemical constitution and properties. But little is known concerning its ope-
ration on the system :—it appears, however, to be analogous to that of Oil of
Turpentine. Large doses produce nausea, colicky pains,and vomiting; hence
it may be regarded as an irritant. It has been suggested that it mightbe taken
by intemperate persons as a substitute for alcohol, and a case of this kind, in
which it was supposed to have caused death, was once referred to me: but
it was probable that the individual had died from natural causes. Common
naphtha always contains tar, and the presence of this would, of course, in-
crease its irritant properties.

Analysis.—It is a yellow liquid, of a very offensive odour, and hot pun-
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gent disagreeable taste. It possesses an acid reaction, is highly inflammable,
burning with a smoky flame, mixes readily with alcohol in all proportions,
but is rendered milky on the addition of water, owing to the separation of
tarry matter., Some of these properties are modified by its rectification. Its
odour at once distinguishes it from alcohol, and would enable us to detect it
in the dead body. Some years since, it was sold for commercial purposes
largely mixed with alcohol.

DIPPEL'S OIL.
It may be here the place to notice the properties of some other oleaginous

compounds which are products of decomposition.
Dippel's Oil must be regarded as the empyrematic product of the distilla-

tion of nitrogenous matter. In the crude state it has been given as a poison,
and its action appears to be similar to that of oil of tar. Its strongly irritant
properties are probably dependent on the admixture of tarry matter. It is
easily accessible to the public, and may thus be taken or administered in
mistake for other liquids.

Analysis.—Dippel's oil,as itis in the first instance procured by the destructive
distillationof nitrogenous matter, is of a pale yellow colour, but after a time
it becomes darker and thicker, resembling tar. When redistilled with water,
it is nearly colourless, of a penetrating ammoniacal odour, but it becomes
brown by exposure to air. It has an alkaline reaction, is soluble in water,
alcohol, and alkalies. Like oil of turpentine, it causes a violent decomposi-
tion of strong nitric acid.

FUSEL OIL.

Our knowledge of the poisonous properties of this liquid, which is a pro-
duct of the vinous fermentation, is derived from the researches of Dr. Furst
of Berlin. It does not appear to be a very energetic poison. Two drachms
thrown into the stomach of a rabbit caused great restlessness and loss of
muscular power, but the animal soon recovered. A similar quantitykilled
another rabbit in about two hours : the principal symptoms were depression
and difficulty of breathing. On inspection, there was extravasation of dark
brown blood at the cardiac end of the stomach, and the mucous membrane
presented brownish-red points. The duodenum and upper part of the jejunum
were reddened and filled with a white mucus, the kidneys healthy and blood-
less, the lungs somewhat redder than natural. Three drachms killed a rabbit
within an hour. Half an ounce caused death in a quarter of an hour, and
one ounce in four minutes. Fusel oil appears from these experiments, to
have in the first instance a stimulating and afterwards a depressing action.
In small quantities, it produces intoxication. I have experienced the effects
of the vapour, and found them to be giddiness, accompanied with a feeling of
suffocation and a sense of falling. Headach followed, wnich lasted for half
an hour. Fusel oil is absorbed, and the odour may after a time be easily
recognised in the breath. (Med. Gaz. xxxv. p. 430.)

Analysis.—Fusel oil is a colourless oily fluid, lighter than water,of a very
offensive odour ; it has a sharp burning taste,—and burns with a brilliant
flame. It coagulates albumen and casein, and appears to soften and dissolve
the lining membrane of the alimentary canal. It is a ternary compound of
oxygen, hydrogen, and carbon.
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DECAYED AND DISEASED VEGETABLE MATTER.
Vegetable matter, when eaten in a state ofdecay, is capable ofexciting pain,

vomiting,purging, and other symptoms of poisoning. Potatoes, carrots, turnips,
and, other esculent vegetables, in a state of decomposition, may thus excite
serious symptoms, which might be referred to mineral poison,

DECAYED CARROTS.

The following case ofpoisoning by decayed carrots has been reported by Dr.
Lieber. A girl, eight years old, who had gone to bed cheerful and well, on
awaking complained of headach. Violent vomiting came on, which was
quieted by camomile tea, but convulsions were soon after observed. They
continued till noon, when Dr. Lieber was sent for, but he did not see her for
three hours. She was then lying, without consciousness, on her back, and
breathing feebly; her face was rather puffy; her pulse quiet and full; the bowels
not open. Leeches to the head and a clyster were prescribed, but before these
remedies could be used, the girl was dead. No cause for the illness could be
discovered, except her having eaten a considerable quantity of half-rotten car-
rots, which had been thrown into the court-yard. A boy belonging to another
family, who had eaten of these carrots, was also ill, but recovered after sponta-
neous vomiting and diarrhoea. A post-mortem examination, twenty-eight hours
after death, confirmed Dr. Lieber's conjecture as to the cause.

The membranes of the brain were very full of blood; the brain, which was
normal in consistence, was less so; the sinuses, were distended with blood.
There was no effusion in the ventricles, and the plexvs choroides were rather
paler than usual. There was no disease in the cavity of the thorax. The ex-
ternal surface of the stomach was unaltered, but on the internal coat, particularly
at the greater curvature, there were several inflamed spots of different sizes.
They were ofa dark-red colour, —the finest vascular ramifications could be dis-
tinctly seen, and the colour could not be washed off with water. Blueish spots
were perceived in the intestines, but only in their peritoneal covering; the mu-
cous membrane bore no marks of inflammation. (Med. Gaz. xxxi. 270.)

DECAYED POTATOES.

Dr. O'Brien has reported five cases, from which it would appear that potatoes
in a diseased or decayed condition, are capable ofexciting gastro-enteritis. The
symptoms in one case were, a quick pulse, white tongue, dry harsh skin, and
obstinate constipation. In forty-eight hours, the face presented an erysipelatous
appearance, and there was great nausea, with tenderness in the epigastric and
right hypochondriac regions. There was also restlessness, with excruciating
pains in the muscles and in the joints. All the patients recovered. (Dublin
Hospital Gazette, Feb. 1, 1846,p. 184.) In a series of cases recorded by Dr.
Peddie, where a family had subsisted six weeks on refuse-potatoes picked up on
the surface of fields, the symptoms were more severe, and in two instances death
ensued. The potatoes were of a green and ofa deep purple colour, and had an
exceedingly bitter and disagreeble taste, so much so that no mode ofpreparation
rendered them palatable to the destitute family which suffered from theireffects.
In a very few days after using them, the whole family were seized with severe
griping pains in the bowels, followed by diarrhoea of a green watery kind.
These symptoms continued with short intermissions, during the whole of the
time that the potatoes were used for food. Two of the children died. (Ed.
Med. and Surg. Journ. xxxix. p. 384.) The following is a more recent instance
of the injurious effects of potatoes, A woman, aged forty-three, who had no
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previous ailment, was seized with severe colic, vomiting, and purging, the stools
consisting of fragmentsof potatoes floating in a mucus-like fluid; she had cramps
in the calves of her legs and fingers, and her thumbs were contracted; she was
very weak; had a shrivelled appearance; pupil much dilated; face, chest, and
extremities cold ; eyes haggard and sunk in the orbits; pulse 100, quick, small,
and compressible, sometimes scarcely perceptible; tongue clean; epigastrium
tender on pressure; respiration irregular, sometimes interrupted. It appeared
from the account given by her parents, that she had been for half an hour with-
out consciousness, pulse, or respiration—in fact, like one dead—before she re-
ceived medical assistance; from this state she revived after discharging a large
quantity ofpotatoes by vomitingand purging. Amixture containing five grains
of tartar-emeticwas ordered, of which a spoonful was directed tobe given every
ten minutes; a sinapism was applied to thepit of the stomach. Thepurgingand
vomiting ofpieces ofpotatoe continued. The woman having quite regained her
consciousness, stated that during the last fifteen days, she had eaten a great
quantity of unripe potatoes—that she had had diarrhoea for eight days, and that
at her last meal at noon, she had eaten more of them than at any previous pe-
riod. At halfpast teno'clock in theevening thegeneral heat of surface returned,
the cramps diminished, and the pulse became fuller and stronger; tongue con-
tinuedclean; the emetic mixture was ordered to be continued. The vomiting,
which had not ceased, became simply bilious. On the next day she had an
opening mixture, and after this she gradually recovered. (Journal de Chimie
Med. 1846, 268.)

In thisinstance, the effects were ascribed to the unripeness of the potatoes.
It has been supposed that Solanine sometimes exists in potatoes, and confers on
them poisonous properties, but there is no direct proof that this is the case.
According to Liebig, Solanine is generated in the shoot of the potatoe when it
is allowed to germinate in the dark.

MOULDY DREAD.

That universal article of food, bread, has frequently caused symptoms resem-
bling those of poisoning, for which it is not always easy to account. In the
Annales d'Hygiene, 1843 pp. 35, and 347, will be found communications on this
subject from MM. Guerard, Chevallier, and Gaultier de Claubry. The changes
which take place in the decomposition of flour and bread, and the production of
various kinds of mouldiness, are here investigated, together with the effects of
such bread upon the animal system. It would appear that in some parts of
France, the peasantry manifest no repugnance to the eating of mouldy bread;
and that in many instances, the practice appears to be attended with no ill
effects. The nature of the mould produced, however, is subject to great varia-
tion ; and it is not improbable, as M. Chevallier suggests, that in some cases a
poisonous principle is actually developed. In two instances of children, who
had partaken of mouldy rye-bread, symptoms resembling thoseof irritant poison-
ing supervened. The countenance was red and swollen, the tongue dry, the
pulse quick; there were violent colics, with pain in the head and intense thirst.
Vomiting and purging supervened, with a state of collapse; but the children
eventually recovered. These symptoms were ascribed to the production of

mucedo " in the bread. In 1829, alarming effects having followed from
the use of a certain kind of bread in Paris, M. Barruel was called upon to de-
termine whether or not, any irritant poison had become accidentally intermixed
with it. The bread was simply in a mouldy state; there was no trace of the
presence of any mineral or vegetable poison. These facts, together with expe-
riments performed on animals, show that bread in a state of mouldiness, may
not only produce symptoms of* poisoning, but actually cause death ; and as it is
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impossible to distinguish the noxious from the innoxious kind of mould, the use
ofall bread in such a condition should be avoided. The red or orange-coloured
mould (penicilium roseum) appears to be more noxious than the greenish blue
(penicilium glaucum). Accurate researches have shown that inferior descrip-
tions of flour are very prone to undergo these changes when they are kept in a
damp place. When the bread is first baked, it appears good and wholesome;
but the crumb contains the sporules of the mould not destroyed by the heat of
baking; and these only require favourable conditions (humidity) for their deve-
lopment. The corn of one season may be particularly prone to this change,
from the weather having been unfavourable to its growth. M. Gaultier de
Claubry found the corn grown in France in 1841, to undergo this noxious con-
version readily (penicilium roseum) in the state offlour or bread; but it was not
so with that grown in 1842. The season of 1841 was remarkably wet for the
harvest.

Fresh Bread may occasionally produce serious effects on the body, owing to
the flour becoming accidentally mixed with various descriptions of poisonous
pulse or grain. Frequent use of theBrown bread of London, has been known
to occasion vertigo, lethargy, and other unpleasant symptoms, indicative of an
affection of the brain and nervous system. These symptoms have been as-
cribed to the accidental admixture with the corn, of the Lolium temulenlum, or
bearded darnel. In other instances, the use of it has been followed by a prick-
ing sensation and a sense of distention in the stomach, with colic; and these
symptoms have ceased only after some hours.

Rye Bread, which is largely consumed by the inhabitantsof Northern Europe,
but is not much used in this country, is liable to contain ergot, and to give rise
to a peculiar train ofsymptoms. (See post, Ergot, p. 432.) Bread which con-
tains ergot and rye-flour in equal parts, is of a brown colour outside, and is full
of cracks. It is much heavier than good rye bread; when broken, it is porous,
and of a greyish-blue colour, It has a sweet taste, leaving a sense of bitterness
behind it. It is more liable to become moist than good bread.

Professor Henslow on one occasion found ergot in wheat which had been
sent to the miller. (Pereira, ii. 915.) Those frequent diseases in wheat, smut
and mildew (Uredo frumenti,) are not adequate to account for the occasionally
injurious effectsof ordinary bread. There is no proof that the diseased grain
possesses any poisonous properties, even when taken in much larger quantity
than it is ever likely to be found in bread; but the greater part of therust is dis-
sipated in the preparation of the grain. A case was referred to me lately, in
which sickness, diarrhoea, and severe colicky pains, followed the use of brown
bread at breakfast. The presence of poison being suspected, a portion was sent
for examination, but none could be detected. There was no mouldiness: on
gently shaking the bread, no sporules appeared in a shower ofdust, nor had the
bread undergone any change of colour. This subject is of more importance
than may at first sight appear, since an attempt at poisoning may be unjustly
attributed to innocent persons. A magisterial investigation took place in this
city a few years since, under the following circumstances. The whole of the
members ofa family, eight persons, were seized with violent vomiting soon after
a meal, at which they had partaken of brown bread. The symptoms somewhat
resembled those of arsenic. The bread and other articles about the premises
were carefully examined, but no mineral poison was found; and a minute in-
vestigation showed that the effects must have been really due to the bread,
which had been procured in nearly a fresh state from the shop of a respectable
baker just before it was eaten by the family. Chemistry threw no light upon
the matter. The symptoms came on in a quarter ofan hour; they were chiefly
indicated by vomiting and tremor of the limbs. In the case of an infant there
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were convulsions. The effects were principally those of an irritant; bttt there
was no purging, and all ultimately recovered.

POISONOUS FLOUR.

The following remarkable case of poisoning by floUr occurred to Dr. Tait»
in September 1844. Seven of the members of a family soon after dinner felt
an uneasy sensation in the stomach, accompanied in some by greatsickness
and inability to keep the erect posture. In one there was no vomiting, but
nausea and griping pain. Two, who speedily got rid of the contents of the
stomach by vomiting, soon recovered. In four, vomiting supervened only after 1five or six hours, and itwas thenattended withlancinating pains in thestomach
and bowels, burning heat in the epigastrium, a dry sensation in the mouth,
thirst, pain in the forehead, and restlessness. This was followed by purging,
depression, paleness, and collapse. In all but one young man the pulse was
quick and feeble; in him it was full and bounding. He complained much of
headach, and his eyes were prominent and congested. The mother suffered
most severely: when first seen, her countenance was pale and collapsed* her
extremities were cold, and the pulse was quick and feeble) she was conscious:
—the pupils were contracted, and sensible to light;—the tongue was covered
with a thick frothy mucus;—there was intense thirst, but all that was taken
into the stomach, was speedily ejected. She appeared to suffer great agony
immediately before vomiting, and there was excessive tenderness of the abdo*
minal parietes. The matter thrown from the stomach consisted chiefly of
mucus streaked with blood. There Was also some diarrhoea. She did nOt
recover for several weeks. In the others, the chief symptoms on the day fol-
lowing the accident, were headach and thirst. (North. Journ. Med., Sept.
1845.) These serious symptoms were traced to some American flour, which
had been used at dinner formaking an apple-dumpling. It was clear, from the
timeof occurrence and their general resemblance, that they had been caused
by some article of food taken at dinner. Broth and meat were the other
articles used** but these could not have caused them, because some members of
the family dined solely on them, and were in no way affected. Those who
took the apples and not thepaste of the dumpling, were also unaffected. The
mother, who suffered most, dined almost entirely Upon the paste, and the vio-
lence of the symptoms was found to have a close relation to the different quan-
tity of paste eaten by the patients. The flour, when examined, appeared per-
fecdy good; it was analysed, but no mineral poison existed in it. It was
thought that some acrid vegetable poison might be accidentally mixed with it;
—but the symptoms did not bear out the suspicion that this was owing to the
presence of the Lolium temulentum*

POISONED GRAIN',

Other kinds of pulse, such as the Lathyrus cicera and Ervum ervilia (Bitter
vetch,) may occasionally render bread poisonous. In some parts of the con-
tinent, a white bread is rhade from the flour of the Lathyrus; but owing to the
injurious effects resulting from it, its use has beenrepeatedly prohibited in
several continental states. Loudon states, that when mixed in equalparts with
wheaten flour, it makes a white and apparently wholesome bread; but weak-
ness of the knees and spasmodic contractions of the limbs have followed its
use. Cattle and birds which are fed on the seeds become paralysed; the seed
from a strong moist soil is more injurious than that cultivated in one which is
light and dry. (Ertcyc. of Plants, 620.) A more recent exemplification of
the injury resulting from the use of theLathyrus flour in bread, has been fur-
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nished by M. Vilmorin. He remarked that the use of this bread for a few
weeks, produced complete paralysis of the lower extremities in a young and
healthy man. Six or seven individuals of the same family, who had eaten it,
suffered more or less from similar symptoms, and one had died. A physician
who practised in the district, remarked that paralytic affections were very
common among the poor who subsisted on this bread, while they rarely oc-
curred among the better classes. When the Lathyrus flour formed only one-
twelfth part, no inconvenience was observed to attend its use: in a proportion
greater than this it became injurious; and when it amounted to one-third part,
the effects might be serious. The Lathyrus cicera has a reddish-coloured
flower; its seed is of an ash-grey colour, uuiform and angular. (Ann. d'Hyg.,
Avril 1847, 469.) The Ervum ervilia or bitter vetch is a plant of the same
family; it is less cultivated than the Lalhyrus. Its seed is of a reddish-grey
colour, smaller than that of the Lathyrus, and almost round. The flower is
small,and of a dirty white hue. (The reader will find a further account of the
serious effects of these seeds on man and animals, in the Ann. d'Hyg., 1841,
126.) The use of such an admixture with wheaten flower is dangerous, and
should be strictly prohibited by law.

In 1844 an investigation was ordered by the French government into the
condition of the flour obtained from Egyptian corn. It appeared that the grain
and flour abounded in weevil; and the question was, whether the presence of
this insect rendered it unwholesome for bread. The commission reported that
some specimens were of bad quality, owing to deficiency of gluten, the pre-
sence of bran, and the ova and bodies of numerous insects; but that it was only
likely to prove injurious to health by its being deficient in the nutritious prin-
ciples which exists in good flour; that the presence of the weevil acts in no
other injurious way, and that the bread made from the flour is not poisonous.
(Ann. d'Hyg., 1846,i. 98.) The corn was, notwithstanding this opinion, con-
demned, but, on appeal, the judgment was reversed. (Ib. ii. 161.)

It is said to be the practice with bakers to mix alum and bone-earth with
flour, to increase the weight and give whiteness. These adulterations maybe
determined by incinerating a dried portion of bread. Alum should not exist
in good bread, but phosphate of lime, in small proportion, naturally exists in
most of the cerealia. The artificially introduced phosphate mightbe dissolved
out of the dried and powdered bread, by digesting it in diluted muriatic acid.

In some instances, whether arising from accident or design, the bread may
be found really poisoned. A large portion of the population of Dresden nar-
rowly escaped poisoning by arsenic, in consequenceof partaking of bread from
the shop of a baker, who had employed a rat-catcher on his premises to poison
vermin. By some accident the arsenic had become mixed with the flour.
(Journ. Chimie Medicale, Mars 1847, 133.) In February 1847,a portion of
cake which had been placed before a family was forwarded to me for exami-
nation in consequence of certain serious symptoms having followed its use; and
I found itto be impregnated with arsenic ; but how or in what way the poison
had been introduced into it, could not be determined. It is therefore always
proper to submit the suspected bread, or other article of food, to analysis, since
poison may be unexpectedly discovered in it. (On the poisonous properties of
bread,see Ann. d'Hyg. 1834,ii. 179; 1835,ii. 240; 1843, i. 41,347; Henke,
Zeitschrift der S. A., 1842, ii. 185; 1844, i. 286, ii. 215.)

ERGOT OF RYE.

Some toxicologists rank this substance, known as Secale cornutttm, among
narcotico-acrid poisons; others exclude it from the three classes, regarding it
as a poison sui generis. Although its effects are in some instances peculiar,
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yet when taken in large doses the symptoms produced very much resemble
those caused by the vegetable irritants. Without assuming that it strictly be-
longs to this class of poisons, it appears to me that it may be appropriately
considered in this place.

Ergot is a disease which affects manykinds of grasses, but it is especially
common in rye: and the substance is hence called Secale cornutum, or ergot
of rye. The diseased grain is developed into a kind of spur, growing in a
curved form to the length of from half an inch to an inch or longer. The dis-
ease appears to be originally caused by a parsitical fungus (Sphacelia segetum,)
[lately fully described by Mr. Quekett, (Trans. Lin. Soc. xviii.) as Ergotaetia
abortifaciens. See Griffith's Med. Bot., 676.—G.] and it is observed to prevail
moreparticularly in damp seasons. The substance is ofa deep reddish-black
colouron theoutside,and a reddish-white when fractured. It is brittle but tough,
and, except when well dried, not easily pulverizable. It has a slightly acrid
taste, and the odourwhen powdered, or brought outby potash, is nauseous and
fishy. It forms a tincture of a dark-brown colour, which possesses a similar
odour.

Its effects vary according to whether it be taken in large doses, or whether
its use be long-continued in small doses. The results of numerous experi-
ments on animals, and some observations on the human subject, show that
ergot administered in a large dose, in any form (about two drachms of the
powder,) is liable to occasion dryness and irritation of the throat, salivation,
thirst, burning pain in the stomach, vomiting, colic, and sometimes diarrhoea.
Cerebral symptoms, such as headach, giddiness, and stupor, are also metwith.
The appearances after death, have been in a few cases patches of inflammation
on the mucous membrane of the stomach and small intestines.

The chronic effects of this poison have been witnessed occasionally on the
continent in an epidemic form,and they have in some instances been distinctly
traced to the admixture of ergot with rye-bread. In one set of cases the ner-
vous system appears to be especially affected, indicated by vertigo, loss of
sensation, tendency to sleep, rigidity of the muscular system, tremulous gait,
and convulsions. After death the chief appearance consists of congestion in
the brain, liver, and heart. In another set of cases the blood appears to un-
dergo some change,haemorrhages ensue;—black spots andboils appear in vari-
ous parts of the body, and there is mortificationof the extremities. After death
the blood is found black and very fluid throughout the body. (Wibmer, Op.
cit., Sphacelia segetum, 153.) These serious effects are not witnessed in this
country, where rye-bread is but little used; and even on the continent, this
condition, to which the name ergotism has been given, requires for its produc-
tion, a very long-continued use of the diseased grain. M. Bonjean has given
an account of two instances, in which spontaneous gangrene was brought on
by bread containing ergot of rye. One child was ten years old, and it was
found necessary to amputate both legs; the other, between two and three years
old, lost the right legby spontaneous separation. Other members of the family
who had partaken of the food were indisposed, but no serious consequences
ensued. The eldest child died in about a fortnight. On dissection the brain
and its membranes were found healthy, but the meningeal veins were much
distended. There was an effusion of serum in each ventricle. The other
appearances were not remarkable. (Academy of Sciences, Dec. 1844; quoted
by Dr. Beck, Amer. Journ. of Med. Science, July 1845, 243.) Mr. Nuttall
has described a case which occurred recently in Ireland, in which it is proba-
ble that the singular symptoms observed in the patient, were owing to the
effects ofergot. A manwas admitted into Steeven's Hospital, Dublin, in June
1847. He eomplained of thirst, occasional cramps in the legs and feet, and
loss of appetite. The nails had fallen off his thumbs and all the fingers of
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both hands, as well as one of the lesser toes ofthe left foot, the denuded parts
being covered with flabby granulations secreting a foetid discharge. In a few
days these symptoms disappeared, but there was some redness about the parts
surrounding the nails of both feet, with a slight reddish-purple discolouration.
Suppuration gradually took place; the nails became thin, and one was re-
moved. Under treatment, these, and the symptoms of nervous disorder, gra-
dually ceased. On inquiry, it was ascertained that for six months he had
been living much upon rye-meal ofbad quality, grown in a poor marshy soil.
About this period he had suffered from burning pain in his fingers, and sup-
puration took place; and three years previously, after eating the same kind of
bread, his nails had fallen off, but with little pain or inconvenience. Some
members of his family had suffered in like manner. (Dublin Med. Press,
July 28, 1847, 53.)

The ergot, it is well known, is largely employed by accoucheurs to aid partu-
rition, and indeed to bring it on. Much difference of opinion exists as to the
abortive powers of this substance: some regard it as only acting on the uterus
by the production of great constitutional injury, and that its effect is simply to
accelerate, but hot to induce labour. In many instances it has been found to
bring on violent action of the uterus at an advanced stage of gestation, or when
efforts at parturition had already commenced. According to Dr. Lee, it has no
effect at least in the early stages of gestation,although given in very large doses.
(Med. Gaz. xxv. 10; see also Ed. Med. and Surg. Journ. liii. 27.) Dr. Kluge,
of Berlin, found that its properties varied according to whether it was gathered
before or after harvest;—in the former case it had an energetic action, while in
the latter it was powerless. The properties of the secale are not at all known
to the vulgar; and this may account for the fact of our rarely hearing of cases
where it has been criminally administered to pregnant females. Dr. Beatty has
lately stated, that when used in obstetric practice it is liable, by absorption into
the system of the mother, which may take place within two hours, to endanger
the life of the child. (Dub. Med. Journ., May 1844,202.) On trials for criminal
abortion perpetrated or attempted, a medical witness must be prepared for a
close examination on the specific emmenagogueproperties of this and other drugs
which may have been administered. A very instructive case occurred in 1844.
(Reg. v. Colder, Exeter LentAss. 1844,)which has been ably reported with com-
ments, by Dr. Shapter, Prov. Medical Journal, April 10, 1844. It was alleged
in this case that savin, cantharides, and ergot had been respectively given by
the prisoner, a medical man, for the purpose of procuring miscarriage. The
prosecutrix was a woman of notoriously bad character, and the prisoner was
acquitted. There were three medical witnesses, who agreed that savin and
cantharides were only likely to occasion abortion, indirectly, i. e. by powerfully
affecting the system—the view commonly entertained by professional men.
Some difference of opinion existed with regard to ergot. Dr. Shapter stated in
his evidence, in conformity with a general opinion, that he did not think the
ergot would act, unless the natural action of the uterus had commenced,—a
statement supported by a number of authorities. Subsequently to the trial, he
collected the observations of many obstetric writers, and so far modified his
opinion as to admit, that the erjzot might occasionally exert a specific action on
the uterus, in cases of advanced pregnancy, where uterine action had not al-
ready commenced. He has published a summary of opinions on this subject
(loc. cit.) Dr. Ramsbotham has reported three cases, from which it would ap-
pear that the ergot may in some instances exert a direct action on the impreg-
nated uterus. In these instances, the females were in or about the eighth
month of pregnancy. (Med. Gaz. xiv. 434.) Dr. J. H. Davis also believes that
it is a specific excitant of uterine action, and points out the cases in which, in
his opinion, it may be safely employed. (Lancet, Oct. 11, 1845, 393.) A large
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collection of cases, illustrating the properties of this drug, will be found in Wib-
mer. (Arzneimittel und Gifte. Sphacelia segeturn.) The results ofexperiments
on animals lead decidedly to the conclusion that ergot exerts a specific effect on
the uterus, and the observations of Mr. Youatt fully corroborate this view.
(Pereira, Mat. Med., ii. 919.) The conclusion appears to me to be, that, al-
though in some instances ergot, even in large doses, may fail to excite uterine
action, yet that in other cases it appears to act decidedly as an abortive, and to
originate this action.

The medicinal dose of the powder as an emmenagogue is from five to fifteen
grains, but its use should not be longcontinued. It is employed In a larger dose
(twenty grains at intervals of half an hour) to excite uterine action. The dose
of the tincture is a drachm; this is considered to be equal to twenty grains.

Ergot is not one of those poisons which easily causes death in one large dose:
its fatal operation is more strikingly developed by its long-continued use in small
doses. Its active properties are considered to be due to the presence of an oil,
and not to an alkaloidal principle, This oil may be extracted by ether, and ob-
tained by distillation.

Analysis.—The external form is sufficient to identify ergot. In shape it is
like a spur, somewhat curved, from half an inch to an inch long, having a
black exterior, and breaking with a tough close fracture of a pinkish colour.
Nitric acid gives to the powder a reddish tint, and a solution of caustic potash
produces with it, even in the cold, a rich crimson-pink colour, becoming deeper
when heated. It gives a nauseous smell to water and alcohol; but beyond this,
I am not aware of any mode of pronouncing upon its presence in a state of so-
lution. The tincture is of a dark-brown colour; potash does not act upon it as
upon the powder, and thereare no tests which can be safely applied for its de-
tection under these circumstances. The powder, when heated, burns with a
smoky yellow flame,, leaving a carbonaceous ash. (See Dunglison, New Re-
medies, 265.)

Other vegetable irritant poisons might be enumerated, but I believe these are
the principal which have given rise, or are likely to give rise to medico-legal
inquiries. The treatment of poisoning by the vegetable irritants, must depend
on the nature of the symptoms; the main object, however, should always be to
remove the substance from the stomach or bowels, with as little delay as possi-
ble. The nature of the poison is commonly apparent from the circumstances,
these cases are generally the result of accident. These vegetable poisons are,
as it has been already observed, in general beyond the reach of chemical pro-
cesses:—they are only to be recognised either by their physical properties, or by
the botanical characters of the berries, seeds, or leaves, with or without the aid
of the microscope.
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CHAPTER XXXIII.
ANIMAL IRRITANTS. CANTHARIDES, OR SPANISH PLY SYMPTOMS—CHRONIC POISON-

ING EFFECTS OP EXTERNAL APPLICATION—POST-MORTEM APPEARANCES—QUAN-
TITY REQUIRED TO DESTROY LIFE—TREATMENT CHEMICAL ANALYSIS PROPERTIES
OP CANTHARIDINE PHARMACEUTICAL PREPARATIONS POISONOUS FOOD POISONOUS
FISH—MUSCLES SYMPTOMS AND APPEARANCES SUSPECTED DEATH FROM TREAT-
MENT—OTHER SHELL-FISH. POISONOUS CHEESE SAUSAGES POISONING BY THE
FLESH OF ANIMALS DISEASED MUTTON, VEAL, PORK, BACON EFFECTS OF PESTIS
BOVINA—OF PARTIAL DECAY —OP THE FOOD OF THE ANIMAL POISONOUS MILK.

There are certain irritant substances belonging to the animal kingdom,
which here require to be noticed, since they sometimes give rise to questions
ofpoisoning. The first and most important of the animal irritants, is the
blistering fly.

CANTHARIDES. SPANISH FLY
Symptoms.—This poison has been frequently administered either in the

state of powder or tincture, for the purpose of exciting aphrodisiac propensi-
ties, or of procuring abortion. When taken in the form of powder, and in
the dose ofone or two drachms, it gives rise to the following symptoms—a
burning sensation in the throat, with great difficulty of swallowing; violent
pain in the abdomen, with nausea and vomiting of bloody mucus; there is
also great thirst, with dryness of the fauces, but, in a few cases observed by
Mr. Maxwell, salivation was a prominent symptom. As the case proceeds,
pain is commonly experienced in the loins, and there is incessant desire to
void urine, but only a small quantity of blood or bloody urine is passed at
each effort. M. Lavallee has lately observed, that one effect of the poison
externally applied, is to give a strongly albuminous character to the urine.
(L'Union Medicale, 17 Juin, 1847, p. 308.) The abdominal pain becomes
of the most violentgriping kind. Diarrhoea supervenes, but this is not always
observed :—the matters discharged from the bowels, are mixed with blood
and mucus. In these as well as in the vomited liquids, shining green parti-
cles may be commonly seen on examination, whereby the nature of the poi-
son taken, is at once indicated. After a time, there is often severe priapism,
and the genital organs are swollen and inflamed both in the male and female.
In one instance, observed by Dr. Pereira, abortion was induced, probably
owing to the excitement of the uterus, from the severe affection of the blad-
der: for there is no proof that this substance acts directly on the uterus to
induce abortion. With respect to the aphrodisiac propensities caused by can-
tharides,—these can seldom be excited ineither sex, except when the substance
is administered in a quantity which would seriously endanger life. When
the case proves fatal, death is usually preceded by syncope, vertigo, and con-
vulsions. The tincture of cantharides produces similar symptoms:—they
are, however, more speedily induced, and the burning sensation and con-
striction of the throat and stomach are morestrongly marked: these symptoms
are often so severe as to render it impossible for the individual to swallow ;
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and the act of swallowing gives rise to the most excruciating pain in the
throat and abdomen. The following well-marked case of poisoning by the
tincture, occurred to Dr. Ives, of New York. A boy, aged seventeen, swal-
lowed an ounce. When seen, an hour and a half afterwards, the respiration
Was hurried, there was profuse ptyalism, convulsive trembling, acute pain in
the region of the stomach,and bladder, and such exquisite sensibility that the
slightest pressure produced convulsions. These came in paroxysms, were
accompanied by painful priapism, and followed by delirum. On the seventh
day, he was seized with pain in the head, trembling and universal spasms :
coma followed. He then appeared to improve, but on the fourteenth day vio-
lent convulsions supervened, and these were followed by insensibility and
death. (Beck's Med. Jur. 5th Ed. 842.)

Chronic Poisoning—It is not often that we have occasion to observe poi-
soning by cantharides in a chronic form, but a remarkable set of cases has
been reported by Mr. Frestal, which show that, contrary to common belief,
the substance does not invariably excite those aphrodisiac propensities which
have been generally ascribed to it. It appears that six young men (students)
had during a period of six months, unknowingly taken with their food,
powdered cantharides by mistake for pepper. The quantity taken was at
no time large, but very variable. The only marked general symptom was,
great restlessness. There was no affection of the nervous system, nor any
disorder of the bowels. The appetite was unaffected. No pain was expe-
rienced in the renal or lumbar regions. About three hours after the meal,
there was a slight pruritus of the glands, with a desire to micturate, and there
was also ardor winze. The desire for micturition continued for from two to
four hours, and then gradually ceased, leaving some irritation about the ure-
thra. There was neither priapism nor any erotic feeling. The absence of the
symptoms is the more remarkable, as the substance must have been taken in
very different doses at different times, Without knowing the cause of the
disorder from which they suffered, they employed for their relief, warm baths,
and an abundance of warm demulcent drinks. This plan of treatment was
found to be most effectual. (Journal de Chimie Medicale, Janvier 1847,p. 17.)

Effects of external application.—It is proper to state that cantharides will
operate as a poison, when applied externally to a wound or ulcerated surface,
or even when applied to a large surface of healthy skin. In January, 1841,
a girl, aged sixteen, was killed at Windsor, under the following circumstances.
She was affected with the itch,—sulphur ointment was prescribed for her; but
by mistake, blistering ointment was used. This was rubbed all over the body
of the girl:—she was soon seized with the most violent burning pain,—the
ointment was immediately washed off, but the cuticle came off with it. The
girl died in five days, having suffered from all the usual symptoms of poison-
ing by cantharides.

Post-mortem appearances.—In one well-marked case of poisoning by this
substance, the whole.of the alimentary canal from the mouth downwards, was
in a state of inflammation, as well as the ureters, kidneys, and internal organs
ofgeneration. The mouth and tongue seemed to be deprived of their mucous
membrane. In Dr. Ives's case, above mentioned, where an ounce of the
tincture was swallowed, and death did not occur for fourteen days, the mucous
membrane of the stomach was not inflamed; but it was pulpy and easily
detached. The kidneys were, however, inflamed. The brain has been found
congested, and ulceration of the bladder is said to have been met with. There
are very few fatal cases reported, in which the"appearances have been accu-
rately noted; indeed, the greater number of those who have taken this poison,
have recovered. Cantharides are sometimes described as a corrosive poison ;
but the substance appears to have no local action of a chemical nature. It is
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a pure irritant, and the effects observed are entirely due to irritation and in-
flammation. Serious accidents have frequently occurred from the powder of
cantharides being mistaken for jalap, cubebs, and other medicinal substances.
A man lost his life lately by having cantharides-powder supplied to him for
cubebs, in a druggist's shop.

Quantity required to destroy life.—This has been a frequent subject of
medico-legal inquiry. Dr. Thomson represents the medicinal dose of the
powder to be from one to three grains. On a late criminal investigation, the
medical witness stated, that one grain was the maximum dose, but this is an
under statement; according to Thomson it is three grains:—the dose of the
London Pharmacoposial tincture is from ten minims gradually increased to one
fluid drachm,—of the powder, from one. to two grains. (Pereira, Mat. Med.
ii. 1846.) Doses above this, whether of the powder or the tincture, are likely
to be injurious, and to give rise to symptoms of poisoning. On a trial which
took place at Aberdeen, in 1825, it appeared that a drachm of the powder had
been administered: severe symptoms followed, but theperson recovered. Dr.
Dyce, the medical witness, said he had given ten grains of the powder at a
dose as a medicine. In three cases, observed by Mr. Maxwell, a drachm of
the powder mixed with six ounces of rum was taken by each person: they
were robust, healthy negroes,—they suffered severely, but recovered in about
ten days :—in these cases, irritation of the urinary organs did not appear until
after the men had been bled. The smallest quantity of powder which has
been known to destroy life, was in the case of a young female, quoted by
Orfila,—the quantity taken was estimated at twenty-four grains in two doses.
She died in four days; but as abortion preceded death, it is difficult to say
how far this may have been concerned in accelerating thatevent. Her intellect
was clear until the last. In one instance a man recovered after having taken
twenty grains of the powder, (Ed. Med. and Surg. Jour. October, 1844;) but
in another still more remarkable case, which occurred to Dr. Fisher, a man,
aged twenty-six, recovered after having taken upwards of sixty grains. The
powder was swallowed by mistake for jalap. Some hours afterwards, the
patient was found labouring under incessant vomiting, intense thirst, with
burning pain in the mouth, throat, and stomach, countenance anxious, tongue
swollen and thickly coated, pulse 130, weak and tremulous:—the matter vo-
mited had a greenish colour, and a peculiarly offensive odour. There were
frequent and urgent calls to micturition,always preceded by severe pain at the
point of the penis; and the passage of the urine was attended with severe
scalding pain. The urine was turbid, and slightly tinged with blood. There
was a dull heavy pain in the lumbar region, increased bypressure : and occa-
sional priapism. Vomiting was promoted, and a large quantity of thick solu-
tion of gum-arabic was administered at intervals. The patient rapidly re-
covered, (Med. Gaz. xxxix. 855,) and his recovery was probably due to the
greater part of the poison having been ejected by the early occurrence of
vomiting.

An ounce of the tincture has been known to destroy life in fourteen days.
This I believe is the smallest dose of the tincture which has killed. (Dr.
Ives's case, p. 542.) In the following instance a similar dose produced only
serious symptoms. A woman, aged twenty-nine, swallowed an ounce of
tincture of cantharides. Some time afterwards, there was severe pain in the
abdomen, increased by pressure: it became swollen and tympanitic. She
passed during the night a pint and a half of urine unmixed with blood. In
two days, the pulse became feeble and scarcely perceptible:—there was deli-
rium, with severe pain in theregion of the kidneys and bladder:—the urine
was continually drawn offby a catheter. It was more than a fortnight before
she was convalescent. (Med. Gaz. xxix. 63.) Four drachms and even six
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drachms have been taken; and although the usual symptoms followed, the
parties did well. A case of poisoning by cantharides was the subjectof a trial
at the Central Criminal Court, in September, 1836. Six drachms of the
tincture were administered to a girl, aged seventeen: the medical witness was
required to say whether half an ounce was sufficient to kill, as also what pro-
portion of cantharides was contained in the tincture.

One ounce of the tincture, P. L., is equivalent to six grains of the powder;
but considering that the principle Cantharidine is the substance on which the
poisonous properties depend, it is very likely that the tincture may vary in
strength according to its mode of preparation. A case is quoted by Pereira,
from Dr. Hosack, (Mat. Med. ii. 1842,in which it is stated, that six ounces
of the tincture were taken by a man without causing dangerous symptoms!
This must have been an extraordinarily weak preparation: and probably the
insects from which the tincture was made, contained little or no cantharidine.
The same writer mentions a case within his own knowledge, in which one
ounce of the tincture caused serious symptoms.

[The case quoted by Pereira is related by Dr. Hosack, in the appendix to
Thomas's Practice, 1036, and there is-nothing but the impunity with which so
large a dose was taken, to lead to a belief that the tincture was inert. From
our own experience, we are persuaded that no rule can be laid down as to the
quantity that may prove injurious; some persons appear to be but littleaffected
by large doses, whilst others are extremely susceptible to its action.—G.]

Cantharides are sometimes taken in the form of blistering plaster. A case
was reported to the Westminster Medical Society, in which a woman took a
piece about the size of a walnut, in chocolate, by mistake. In about an hour,
vomiting and strangury supervened: this was followed by inflammation of the
kidney. The woman speedily recovered. In another instance, in which half
an ounce of the plaster, containing two drachms of the powder, was taken,
death took place in twenty-four hours. (Ed. Med. and Sur. Jour. October
1844.) A singular case, in which an attempt was made to poison a man by
blistering plaster, was recently the subject of a trial in France. This person
perceived after taking some soup, a strong and bitter taste, for which he could
not account. He also suffered from violentpain in the stomach and abdomen,
especially in the region of the bladder; and he could only under scaldingpain,
void a small quantity of urine, tinged with blood. He recovered from these
symptoms, but three months subsequently, and two hours after taking some
soup which had the same bitter taste, they returned in an aggravated form.
They were relieved by doses of olive oil and milk to excite vomiting; a few
days afterwards, he found in this soup a dark-coloured substance, which on
examination by a medical man, turned out to be cantharides. His brother-in-
law, who was proved to have recently purchased blistering plaster, was tried
on a charge of attempting to poison. One half of the plaster sold to the
prisoner, was found, and it was proved to contain about thirty-one grains of
powdered cantharides. The medical witnesses agreed that the symptoms
under which the prosecutor had laboured, were those which commonly result
from this poison ; but one of them contended that the dose administered was
not sufficient to cause death! (The exact quantity taken is not stated.) The
accused was nevertheless capitally convicted. (Journal de Chimie, 1846,p.
606.) In the Registration returns for 1840,one case of death from cantharides
is recorded, in a male aged 46.

Treatment.—When vomiting exists, this maybe promoted by warm demul-
cent liquids, as thick linseed-tea, or a very strong solution ofgum-arabic : ifit
does not exist, emetics shouldbe given,—the object being to dislodge the poison.
Demulcent enemata may also be used. The state of the throat will scarcely
admit of the application of the stomach-pump. Oil was formerly regarded as
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an antidote; but it has been found that this is a ready solvent of the active
principle, and it is therefore injurious.

[It has been stated by Devergie and others that camphor, although not an
antidote to this poison, acts efficaciously in alleviating some of the most un-
pleasant symptoms.—G.]

Chemical analysis.— Cantharidine is the vesicating, and at the same time
the poisonous principle of the insect. It is a white solid crystallizable sub-
stance, insoluble in water; but soluble in ether, alcohol, fixed oils and caustic
alkalies. Although water does not dissolve it in its pure state, it takes it up
with other principles, from the powdered insect; and thus an infusion of can-
tharides is poisonous. It is very volatile, and produces serious effects in the
state of vapour. There are no chemical characters by which this principle can
be safely identified, if we except its vesicating properties. Orfila has applied
reagents to detect cantharidine in the tincture; but without success. It has
been recommended to digest the suspected solid, or the liquid contents of the
stomach evaporated to an extract, in successive quantities of ether,—to con-
centrate these etherealsolutions by slow evaporation, and then observe, whether
the concentrated liquid produces vesication or not:—the medical jurist being
expected, in such cases, to make himself the subject of experiment. In this
way, Barruel discovered cantharides in some chocolate. (Ann. d'Hyg. 1835,
455.) This mode of testing is somewhat uncertain, unless the quantity of
poison be large; and the affirmative evidence which it yields is better than the
negative ; since we can hardly infer the absence of the poison, when we obtain
no result. There is, however, no other mode of discovering cantharides in
solution, whether as tincture or infusion, than this.

The difficulty of extracting Cantharidine may be conceived, when it is stated
that, according to Thierry's experiments, which are the most perfect, the
quantity contained in the fly is only about the 250th part of its weight, so that
it would require nearly half an ounce of the powder, to yield one grain of can-
tharidine. The quantity required to produce vesication is unknown, but it is
extremely small. Cantharides are most commonly taken in powder, and then
we may easily recognise the poison by its physical characters. If the insect
be entire, or only coarsely powdered, there can be no doubt of its nature.
However finely reduced, the powder is observed to present by reflected light,
small golden green or copper-coloured scales. These are perceptible to the
eye, and are very distinct under a common lens. It has been recommended
to separate the particles of cantharides, by suspending the liquid or other con-
tents of the stomach in warm Avater, when the insoluble powder will subside,
and the particles may be collected and dried for examination. In an elaborate
essay on this subject (Ann. d'Hyg. Oct. 1842,) M. Poumet recommends that
the suspected liquids, mixed with alcohol, should be spread on sheets of glass,
and allowed to evaporate spontaneously to dryness. The shining scales will
then be seen, on examining by reflected light either one or both surfacesof the
glass. This experiment answers very well. He has also found that the par-
ticles adhering to the mucous membrane of the stomach or intestines, may be
easily detected by inflating the viscus, and allowing it to become dry in the
distended state, taking care to attach to it a heavy weight, so that during the
process of drying, all the folds of the mucous membrane may disappear. On
cutting the dried membrane and opening it on a flat surface, the shining scales
become perceptible. Physical evidence of this kind would not be of much
avail for medico-legal purposes, unless there were concomitant evidence from
symptoms and post-mortem appearances, In trials for administering this
poison, the analysis might be confined to the article administered; and the
physical test is thenapplicable, since the powder is commonly given in very
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large quantity, and adheres closely to the mucous membrane. There are
many insects, besides cantharides, which have wings ofa golden-green colour,
and are not poisonous: yet such insects are not likely to be found in the form
ofpowder in the human stomach. M. Poumet states that there are some can-
tharides which contain no cantharidine.

The evidence of the presence ofcantharides, or of their having been taken, is
necessary to support a criminal charge; for, however unambiguous the symp-
toms produced by this poison, may appear to be in its peculiar effects on the
generative and urinaryapparatus, the medical juristshould be aware that similar
symptoms may proceed from disease. An important case of this kind has been
published by Dr. Hastings. (Med. Gaz. xii. 431.) A young lady was suddenly
seized with vomiting, thirst, pain in the loins, strangury, and considerable dis-
charge of blood from the urethra: the generative organs were swollen and pain-
ful. She died in four days. She was governess in a family, and there was
some suspicion that she had been poisoned by cantharides. The stomach and
the kidneys were found inflamed, and the bladder also: this organ contained
about two ounces of blood. There was no trace of poison, and indeed it was
pretty certain, from the general evidence, that none could have been taken.

Particles of cantharides may be detected in the viscera long after interment.
Orfila has detected themafter a period ofnine months, so that they do not seem
to be affected by the decomposition of the body.

Pharmaceutical preparations.—The doses and comparative strength of the
powder and tincture of Cantharides according to theLondon Pharmacopoeia,
have been already stated (p. 438.) There are some other preparations, the
strength of which may be important for the medical jurist to know. The Ace-
tum Cantharidis or Vinegar ofCantharides is used externally. It is equivalent
to about one-tenth of the powder; i. e. five ounces are equal to four drachms of
powdered cantharides. The Ceratum Cantharidis contains one-sixth, and the
Emplastrum Cantharidis contains one-halfof its weight of the powder.

[There are several species of blistering flies, found in the United States, pos-
sessing all the properties of cantharides. See Journ. Phil. Coll. Pharm., I.,
276.—G.J

POISONOUS FOOD.
Certain kinds of animal food are found to produce occasionally symptoms re-

sembling those of irritant poisoning. In some instances, this poisonous effect
appears to be due to idiosyncrasy; for only one person out of several may be
affected. These cases are ofsome importance to a medical jurist,since they are
very likely to give rise to unfoundedaccusations ofcriminal poisoning. In the
absence of any demonstrable poison, we must test the question of idiosyncrasy
by observing whether more than one person is affected, and whether the same
kind of food, given to animals, produces symptoms of poisoning: if, with this
latter condition, several persons be affected simultaneously, we cannot refer the
effects to idiosyncrasy; they are most probably due to the presence of ananimal
poison. There may, it is true, be a family idiosyncrasy, but this is not very
common. Among the articles of food which have given rise to symptoms of
poisoning, we may first mention

POISONOUS FISH.

Of all the varieties of shell-fish, none have so frequently caused accidents as
the Common Muscle (Mytilus edulis.)

Symptoms and appearances.—The symptoms which it produces are swelling
of the face, uneasiness and sense of weight in theepigastrium, sensation of numb-
ness and tingling in the extremities, heat, and constriction in the mouth and
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throat; thirst, rigors, difficulty of breathing, cramps in the legs, swelling and in-
flammation of the eye-lids, with a profuse secretionof tears, and heat and itching
of the skin, followed by an eruption resembling urticaria. The symptoms are
sometimes accompanied by burning pain in the abdomen, vomiting, colic, and
diarrhoea. They may occur within ten minutes or a quarter of an hour; bat
theirappearance has been protracted for twenty-four hours. There is in gene-
ral great debility. These effects have proceeded from the eating of not more
than ten or twelve muscles. Two cases, which occurred to Dr. Combe, proved
fatal, the one in three, and the other in about seven hours (E. M. and S. J. xxix.
p. 86;) and two others have been reported by Dr. Burrows. In general, how-
ever, especially where there is free vomiting, the patients recover. In the in-
spection of Dr. Combe's two fatal cases, no appearance was found to account
for death. In a recent case which occurred to Dr. Barclay, death was obviously
dueto peritonitis. A man, set. 24, procured half a gallon of muscles, and ate
about two-thirds, previously roasted, in the evening. It was not until the fol-
lowing morning that he began to experience symptoms of uneasiness, and he
soon felt the most excruciating pain in the abdomen. Purgatives were given,
but no active treatment was adopted for three days, when he was found labour-
ing under symptoms of peritonitis. He died about a week after he had eaten
the fish; and, on inspection, the whole of the peritoneal surface was injected, and
adherent to those parts of the intestines which were in contact with it,—lymph
and pus being effused in several places, but more particularlyabout thefolds of the
jejunum. The stomach was empty, more vascular than natural, but not inflamed.
The mucous membrane of the duodenum was much injected, being filled with a
glairy dark thick matter, like inspissated mucus. The mucous membrane of the
jejunum was also injected; the rest of the body healthy. A companion whohad
partaken of the muscles also suffered, but in a less degree. (Prov. Med. Journ.,
Dec. 10, 1845, 722.) From the enormous quantity of muscles eaten in the
above case, it might be a question whether the indigestible animal matter had
not acted by mechanical irritation. The peculiar symptoms indicative of an
affection of the brain and nervous system, as well as those arising from irritation
of the skin, were entirely wanting.

It is not often that a medico-legal question can arise in reference to this form
ofpoisoning; but the following suspicious case occurred not long since to my
friend Mr. French, who communicated to me the particulars. M. S., aged 33,
had eaten for breakfast, at nine o'cock, abour four muscles, with bread and but-
ter, and had taken part of a pint of beer. About eleven she went out, but after
walking a short distance she was seized with giddiness, and fell. She walked
home with assistance, after which she recovered her senses sufficiently to say to
a bystander, "I am dying." She had been in this state of illness for about an
hour, when Mr. French was called to her, and he found her dead; but she had
died so ealmly that her death was not even known to have taken place by those
who were around her. He ascertained that there had been violent vomiting,
and that the deceased had complained of headach and pain in the stomach. On
an examination of the body, the only appearance was a highly congested state
of the vessels of the brain and its membranes. There were firm adhesions of
thepleura on the left side of the chest. The right side of the heart was rather
thinner than normal; theliver was somewhat hypertrophied. The stomach con-
tained alimentary matter nearly digested. It seems doubtful whether death
could be attributed to the muscles in this instance, from the quantity eaten being
so smail; and yet no other cause was apparent.

The following well-marked case of poisoning by muscles (Mytilus edulis,)
was reported in the Lancet by Mr. W.Cooper (March 7, 1846, p. 274.) A man
aged 20, ate about fifty muscles. In about half an hour he was seized with
alarming symptoms. His face was deeply flushed, almost purple, eyes staring
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and intensely congested, and the pupils dilated. His breathing was stertorous,
and was performed with great effort; pulse slow and labouring, and he seemed
partially comatose. A mustard emetic was given, whicb emptied the stomach.
In about twenty minutes he began to complain of intense itching, and the whole
of the upper part of the body was found to be covered with an urticarious erup-
tion,.of a deepcrimson hue. His feet were cold, and he was unable to stand,
having lost all power in his legs. He complained of numbness in his face and
throat, with an intense pricking sensation about the forehead and temples.
There was intense thirst with great debility. These symptoms did not abate
for three days, and he then began slowly to recover. He stated that while the
attack Vvas on him, he was for three hours perfectly blind, and seemed to have
lost all his faculties. He had neither thepower ofthought nor of memory. The
interior of his mouth, head, and throat, seemed swelled to twice their natural
size, and his eyes felt as if they werestarting out of their sockets. In breathing,
it appeared to him as if he were drawing air through a sponge. He had no
particular uneasiness in the abdomen at any time, nor was there strangury or
irritation about the urinary organs. Three other persons who partook freely of
the muscles merely suffered from indigestion: they experienced no symptoms of
poisoning.

j_Many cases of an analogous character have occurred in New York, and
Dr. Lee in his notes to Guy, Princ. For. Med. 650, states, he knew of a death
in a family of seven, who were all poisoned by these shell-fish.—G.]

Treatment.—The treatment of poisoning by muscles consists in the free ex-
hibition ofemetics. The poisonous action of muscles can neither be referred to
putrefaction nor disease; nor in all cases to idiosyncrasy, since sometimes those
muscles only have been poisonous which were taken from a particular spot; all
persons who partook of them suffered, and a dog was killed to which some of
them were given. From a case which occurred to M. Bouchardat, it would
appear that copper is sometimes present, and may be the cause of the poisonous
effects. Two women were poisoned by muscles, and he found on analysis suf-
ficient copper in the fish to account for the symptoms of irritation from which
they suffered. (Ann. d'Hyg. 1837, 358.) Copper is not however, present in
all cases, and it is therefore probable that there is in some, ifnot ih all instances,
an animal poison present in the fish. Whelks, which are largely sold in the
streets of London, may produce effects similar to those caused by muscles.

Oysters and Periwinkles have occasionally given rise to similar symptoms.
Salmon, sold in the state of pickled salmon, or even Herrings salted, may also
act as irritants; this may be due to the fish being partially decayed before it
is used. Herrings have been known to produce violent symptoms of irritation,
but this has been commonly traced to the liquid used for pickling them. M.
Fayrer met with the following case. A woman, aged 30, ate for her dinner
some herrings, which, although well washed and cleaned, exhaled a nauseous
odour, and had a very disagreeable taste. She was soon afterwardsseized with
symptoms of poisoning; there was a feeling of oppression at the epigastrium, in-
tense thirst, with a sense of coldness and depression. These symptoms were
followed by vertigo, so that she could not stand, dilatation of the pupils, imper-
ceptible pulse, cold perspiration, and loss ofconsciousness. While being carried
into the open air, she vomited a colourless mucous liquid, and the symptoms
then abated. After this, at intervals of a few seconds, there came on the most
violent paroxysms of pain in the abdomen; thefeatures were contracted, and the
lips and teeth spasmodically closed. There was nausea, but no vomiting; the
pulse weak and thready, and the whole of the surface still bathed in a cold per-
spiration. The woman refused to drink. In about half an hour the symptoms
subsided, and she had a calm sleep. She recovered the day following. Two
other persons, who had eaten a small portion of the same herrings, merely ex-
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perienced for several hours, oppression of the stomach. (Journ. de Chimie, 1845r
654.) In 1834, two persons at Maidstone lost their lives from eating pickled
salmon.

Poisonous Lobsters.—The following case of alleged poisoning by lobsters is
reported in the Medical Gazette (vol. ii. 320.) The effects were most probably
due to mineral poison. A cargo of lobsters was latelybrought toCarlsham, and
seventy-four persons who partook of them were seized with sickness and other
symptoms resembling those of mineral poisoning. The Russian Vice-consul
and two other persons died. Search was made for the owner of the vessel who
had brought them, but he had left and could not be found. A ship-captain, who
was brought up to the lobster fishery, and who resided at Carlsham, stated
that when lobsters were sent to a distant part, it was usual toparboil them, and
to strew each layer with salt and a little mercury (arsenic?) to keep them fresh!
A strict investigation was ordered, but the result did not transpire. Several
persons were taken ill, and one died in a few hours at Christianstadt, where the
master of the vessel sold the first part ofhis cargo.

Lobsters, Crabs, and Crayfish have been known to produce severe irrita-
tion, sickness, and purging in cases where no suspicion of the presence of
mineral poison could be entertained.
• The liver of the Halibut, caught offNew York, in one instance related by
Dr. Beck, caused pain, nausea, vomiting, and headach, followed by exfolia-
tion of the skin. (Med. Jur. 853.)

["Another case from eating Halibut is reported in New York Med. Gaz.
H.—G.]

The edible fish, caught off our coast, cannot be regarded as poisonous. In
tropical seas there are, however, numerous species which are capable of pro-
ducing severe symptoms and speedy death. These it is unnecessary to enu-
merate. The cause of this poisonous property has been assigned to the food
taken by the fish (acrid mollusca,) but this is a mere hypothesis.

The symptoms caused by fish-poison resemble those described in speaking
of the common muscle. In addition to symptoms of irritation, giddiness, un-
consciousness, coma, and convulsions often precede death. The following is
a recent case "of poisoning by Tunny (Tetrodon Sceleratvs,) reported by Dr.
Galiay of Tarbes. Eight persons sat down to dinnerin perfect health. Among
the dishes was a tunny—a large species of mackerel—found in the Mediter-
ranean. Several of those present remarked that it had an unusual taste. All
suffered from symptoms of poisoning in different degrees, with the exception
of two who took coffee immediately after the meal. The first and most gene-
ral symptom was immediate irritation of the mouth, accompanied by an erup-
tion of small vesicles in some, and by swelling of the gums and lips in others.
The vesicular eruption soon passed away. The face, eyes, and ears, then
became red, almost of a deep purple colour : this symptom was followed by
intense headach, vertigo, and noise in the ears. The headach, which con-
tinued for some time, had remissions. An eruption, resembling urticaria, ap-
peared on the skin of the neck and chest, extending afterwards to the other
parts of the body: this was accompanied by intense itching. A dog and a cat,
which had eaten part of the fish, suffered from severe vomiting and purging.
In the absence of medical assistance, various popular remedies were resorted
to, such as exposure to fresh air, cold affusion, emetics, and a mixture of
vinegar and water. This is said to have given great relief. Of five other
persons who partook of the fish, similar symptoms occurred in three; the two
who escaped had taken coffee. A cat which ate up the residue of the meal,
Suffered severely from its effects. Many similar cases of poisoning by this
fish occurred in the neighbourhood. Equally noxious effects have been ob-
served to result from the use of the fish, whether it was in a perfectly fresh
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state or had been kept some days. Dr. G. observes, that on all these occa-
sions, coffee was found to be an excellent restorative. (Gaz. des Hop. Mars.
1846.)

The fish here referred to is known to the French under the nameof "Thon"
(tunny,) and abounds in the Mediterranean ; it is allied to the mackerel genus,
but is not known as an edible fish in England. The tunny is said to be met
with on the western coasts of Scotland, and is called mackerelsture, or great
mackerel. This fish is not described by toxicologists as poisonous. From
the uniformity of attack, and the number of persons who suffered on this Oc-
casion, it is evident that the symtoms couldnot have been due to idiosyncrasy,
but to the presence ofsome animal poison. The fact also that animals which
partook of the fish equally suffered, proves that it must be possessed of directly
poisonous properties. The symptoms were very analogous to those produced
by other kinds of fish-poison. The coffee probably acted as a stimulant, and
not as an antidote. In treating these cases, we can only trust to active emetics
and purgatives, or enemata.

According to Dr. Beck, the Mackerel of New York has occasionally pro-
duced poisonous effects. (Med. Jur. 853.) This fish is very largely con-
sumed in England: but so far as I know, no dangerous symptoms have ever
resulted from its use. Eels sometimes give rise to nausea, pain, and vomiting,
effects probably due to idiosyncrasy. The Conger-eel of the tropics (Mu-
RjEna Major) is decidedly poisonous : but the Yellow-billedsprat) Clupea
Thryssa) appears to be the most fatal to human life. This fish is confined to
the tropics.

cheese, sausages.

These articles of food have frequently given rise to symptoms of poisoning
in Germany, but there is, I believe, no instance of their having proved fatal
in England. The symptoms produced by cheese have been those of irritant
poisoning. The nature of .the poison is unknown. In examining several
specimens of decayed cheese, I have found in them only an acrid oil and ses-
quicarbonate ofammonia. In some cases the poisonous property is undoubt-
edly due to a putrefied state of the curd. Again, it has been supposed that the
poison is occasionally derived from certain vegetables onwhich the cows feed.
The symptoms caused by the Sausage.-poinon are very slow in appearing ;
sometimes two, three, or four days elapse before they manifest themselves—
they partake of the narcotico-irritant character. This poison is ofa very for-
midable kind. In the Medical Gazette for Nov. 1842 (xxxi. 272,) there is an
account of the cases of three persons who had died from the effects of liver-
sausages, which had been made from an apparently healthy pig, slaughtered
only a week before. The inspection threw no light on the cause of death.
The poisonous effect is supposed to depend on a partial decomposition of the
fatty parts of the sausages. It is said that when extremely putrefied, they
possess no poisonous properties !

TRAIN OIL.

I am not aware thatthis oil has acted as an irritant on man, but it has caused
the deathof catde within a quarter of an hour, producing intense suffering and
foaming at the mouth. After death the intestines were found inflamed. The
oil was not pure train oil, but a mixture of naphtha and fish oil. (Pharm.
Journal, April 1845.)

38
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POISONING BY THE FLESH OF ANIMALS.

Diseased Mutton.—The following case, which was referred to me for exa-
mination in December 1840, will illustrate the effects sometimes produced by
ordinary articles ofanimal food :—

Three members of the family of a shepherd—the wife, son, and daughter,
the two latter being young children—were taken ill onSunday, December 20th.
The boy, who was about two years old, died the following day. It was sup-
posed that mineral poison had been administered to the family, and that this
was the cause of the boy's death. The poison was suspected to have been
taken at dinner, about 11 a. m. on Monday, December 21st, when all three
dined with the father, on some mutton. No satisfactory, history could be pro-
cured of the symptoms sufferedby the wife and two children on the Sunday,—
the day preceding. The only account that could be obtained was, that the
body of the deceased child was swollen all over. The three were, however,
better on the Monday. Having dined at the hour above mentioned, and the
fatherhaving left for hisusual work, they were not seen untilabouttwo o'clock,
when the mother and daughter were in a state of insensibility, and the boy
was dead. The following account was obtained:—The father stated, that
after he had dined with the family on the Monday at eleven o'clock, he felt,
while at work, a sharp burning pain in his inside, for which he could not
account. This was between the time of his leaving dinner and two o'clock
in the afternoon. The mother, on her recovery, said that she felt great pain
after the meal; but no other account of her symptoms could be procured,
except that she foamed at the mouth, and was in a state of great nervous
excitement. So far as could be ascertained, she had sufferedbut slightlyfrom
vomiting, and there was no purging. The deceased and his sister were, how-
ever, affected with vomiting andpurging. The deceased child died in less than
three hours after the meal, for he was found quite dead at two o'clock; but no
satisfactory account of his symptoms before death could be procured. It ap-
pears, however, that he was very much purged, and that his motions were of
a dark-green colour. The matters vomited by him were very copious, and
streaked with a yellow-coloured substance: these were, unfortunately, thrown
away. The matter vomited by the mother is described as having had a bright
glistening appearance, like .quicksilver, on the surface. The stomach-pump
was applied to the mother about six hours after she was found (eight o'clock
p. M.;) and the contents of the stomach then drawn off were reserved for a
chemical examination.

The following appearances were met with, on a post-mortem examination
of the body of the deceased child. There was no particular appearance ex-
ternally, except that the cutaneous surface was unusually pallid. The lungs
were loaded with blood of a scarlet colour. The heart was natural : the liver
of a pink c6lour, congested with very liquid blood. The stomach contained
a small quantity of half-digested food, presenting, on its posterior part, several
prominent rugae, which were inflamed, with traces of inflammation on other
parts of the lining membrane. The small intestines were inflamed in their
upper portion ; but theappearance of inflammation was less marked inferiorly.
They contained a liquid mixed with blood. The muscular coat of the rectum
was very red ; but there was nothing in other respects abnormal, either in the
large intestines or their contents. The peritoneum was highly inflamed. The
bladder was contracted'; and onits posterior wall were two spots of well-defined
inflammation. The spleen and kidneys were healthy. About two ounces of
bloody serum were found in the cavity of the abdomen. The upper part of
the larynx and lower part of the pharynx were inflamed ; and there were traces
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ofinflammation at the bifurcation of the trachea. The veins of the head were
very full, as well as those on the surface of the brain. The brain was of large
size, and well developed: its vessels were congested; but there was no morbid
change of structure. The contents of the stomach and viscera were collected,
and forwarded to a chemist at Cheltenham for analysis. No trace of poison
could be detected in them.

The suspicion of poisoning appears to have arisen from the sudden and
violent illness of three persons after a meal, and the rapid death of one; as
well as from the fact that the man and his wife lived somewhat unhappily
together, the woman having had an illegitimate child (the daughter, who also
suffered) by another man. No account was furnished of the symptoms under
which the daughter laboured; except that, like the deceased child, she was
affected with vomiting and purging. It appeared that the mutton that the
family had had for dinner on the Monday, was part of the body of a sheep
which had been affected with "the staggers," and which, in consequence, had
been killed, and the meat distributed among many poor families in the neigh-
bourhood. It was therefore not unreasonably considered that the very un-»
wholesome nature of this food might sufficiently account for the serious conse-
quences which had followed the meal. It is, however, worthy of remark., that
no other persons of other families, who had freely partaken of the mutton from
the same sheep, were attacked, or experienced any ill consequences whatever;
this was the only family which suffered, Hence it follows that the effects
Were due either to idiosyncrasy or to the decayed state of the food. A strict
investigation of all the facts, rendered the latter view the more probable. (G
H. R. April 1843, p. U)

Flesh ofover-driven is said that the flesh of animals over-driven,
as well as newly-killed meat in general, is liable to produce violent gastric irri-i
tation, and even cholera. (See ante, p. 50 ) What the effect ofparticular epi-
zootic diseases may be, it is not easy to determine, seeing that there is a great
want of observations on this point; but as a general principle, it appears to me
that we shall be justified in admitting that the flesh, as in the pestis bovina, must
more or less partake of this diseased state of the animal, and thus be unfitted to
serve as an article of human food. Flesh of this kind is liable to become putre-
fied sooner than that of healthy animals; and its poisonous properties may, in a
certain degree, be aggravated or brought oat by this condition. With regard
to putrefaction, it would appear that the flesh of the most healthy animal is
rendered unwholesome by this process ; but that the niost severe effects are pror
duced by that flesh which has become only partially decomposed: where, in
short, putrefactive fermentation has been recently set up. Cases of poisoning
from diseased or putrefied mutton or beef are by no means common. Veal,
pork, and bacon, have, however, frequently given rise to alarming symptoms of
gastric irritation and death,

Veal.—Dr. Christison relates the following case ofpoisoning by veal:—In the
autumn of 1826,, four adults and ten children ato at dinner a stew made with
meat taken from a dead calfwhich was found by one of them on the sea-shore,
and of which no history could be procured. For three hours no ill effects foN
lowed. But they were then all seized with pain in thestomach, efforts to vomit,
purging and lividity of the face, succeeded by a soporose state, like the stupor
caused by opium, except that whenroused the patients had a peculiarly wild ex-
pression. One patient died comatose in the course of six hours, The rest
having been freely purged and made fo vomit, eventually got well; but for some
days they required the most powerful stimulants, to counteract the exhaustion
and collapse which followed thesopor. The meat, they sajd, looked well enough
at the time it was used; yet the remains of the dish which formed the noxious
meal had a black colour and a nauseous smell; and some of the flesh which had
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not been cooked had a white glistening appearance, and was so far decayed that
its odour excited vomiting and fainting. (On Poisons, 647.) Dr. Christison
thinks that the body of the animal in this case had lain for some time in contact
with water, and that it had begun to undergo the process ofsaponification. The
adipocere produced may havefermented; and this may have led to the formation
of the same poisonous principle as that which is produced in the fermentation of
German sausages. The only certain fact, however, upon which we can rely, is,
that this veal acted like a narcotico-irritant poison, either from the flesh of the
animal being previously diseased, from incipient decomposition, or from both
causes conjoined. This gentleman also relates a case which occurred in
Macclesfield, in 1830, in which the symptoms of poisoning were traced to some
unsound beef.

Although this poisonous action of animal food has been observed to be con-
nected more with the fatty than the lean parts of the flesh, yet it is by no means
necessary for this action to follow, either that fat should be present, or that it
should have begun to take on the adipocerous transformation. The following
case, which is ofsome interest, was published in the Journal de Pharmacie et de
Chimie, Aug. 1842:—At a public festival at Zurich, in the year 1839, upwards
of 600 persons partook together of a repast, consisting chiefly ofveal, roasted or
in cutlets. At variable ■ptqiods afterwards, nearly all of these individuals were
taken ill; and in a week most of them were confined to their beds. They were
affected with rigors, vertigo, headach, intense fever, diarrhoea, vomiting, and in
some instances, delirium. At a later period an abundant flow of foetid saliva
occurred, the interior of the mouth being coveted with ulcers; and in many
cases, after involuntary discharges of the faeces,—great prostration of strength
and death,ensued. In these cases, the mucous membrane of the digestive canal
was found softened, the intestinal follicles ulcerated, and the veins empty. It
was afterwards ascertained that the veal, when eaten, had been in an incipient
state of putrefaction. The great analogy between the symptoms produced by
it, and those of typhus, was very striking; and it is further remarkable, thatmany
of the persons who attended on the patients, though previously healthy, and who
had not been partakers of the deterioratedfood, were attacked by the disease.
In this case the poisonous action of the veal could only be attributed to in-
cipient putrefaction. The symptoms were those oi narcotico-irritant poisoning ;
and the exact period of the attack after the meal, appears to have been different
in the different cases. 'In the same journal it is related that the following circumstance occurred re-
cently in the Grand Duchy of Baden:—A roebuck, having been taken in a net,
was killed while making violent efforts to escape, and while in a state of the
utmost terror and exhaustion. Nearly all the persons who partook of the flesh
of this animal experienced a violent gastrointestinal inflammation, with other
symptoms similar to those detailed above; although, in this instance, the flesh
was neither in a putrefying state, nor were any of the cases fatal. This last
case confirms the general opinion, that the flesh of animals killed when over-
driven or in an exhausted state, is liable to produce symptoms of irritant poi-
soning.

Pork. —Perhaps there is no kind of ordinary food so liable to give rise to ac-
cidents of this description as pork. Several cases were published by the late
Dr. Mac Divitt, tending to show the noxious effects of this substance. One of
these, it appears, led to a strong suspicion of criminal poisoning.

The patient, a young man, conceived that he had been poisoned; and ac-
cused a woman with whom he lived, and her mother of haying administered
something deleterious to him in tea, which he had taken three hours previously.
The following were the symptoms under which the patient laboured:—there
was an acute burning pain in the umbilical and epigastric regions, attended with
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almost oonstant vomiting of a dark-coloured fluid, which contained pieces of
half-digested meat. He complained also of a dry, burning sensation in his
throat. His pulse was weak and faltering, his extremities cold, and a cold per-
spiration covered his face and head, These symptoms, coupled with the well-
known bad character of the young woman and her mother, led the medical at-
tendant to suspect that poison had been administered. An emetic was immedi-
ately exhibited, which brought up some pieces of half-digested meat, with imme-
diate relief to the pain in the epigastrium. The bowels were then acted on; and
the pain in the umbilical region, which had begun to extend itself over the whole
of the abdomen, was also speedily removed. On the next morning, the patiertf
was quite well.

In investigating the particulars of the case, Dr. Mac Divitt felt satisfied that
these alarming symptoms must have been due to the effects of pork, since they
bore the strongest resemblance to other cases of that kind which he had wit-
nessed. Ke ascertained that the man had had for dinner, that day, boiled pork,
and the broth made from it. The pork had been salted five days: and the man
had partaken of it once before; without experiencing any ill-effects. He had
dined at one o'clock on the last occasion, and the violent symptoms had ap-
peared seven hours and a half afterwards. The man referred them to the tea
whioh he had taken three hours before. The young woman and her mother,
who had dined with him, were not in the slightest degree injuriously affected.

In relation to this case, it ma}1 he observed, that had the patient died under
the attack—an event which, from the severity of the symptoms, could not have
been regarded as very surprising—-the two females might have been tried on a
charge of murder. The notoriously bad characters of the accused—the terms
of disagreement on which they had for some time before lived with the young
man—his own conviction that they had administered poison to him—were facts
which taken together with the nature of the symptoms, might have appeared to
a jury to form a strong and well-connected chain of circumstantial evidence.
The negative results of experiments instituted with a view to detect the pre-
sence of poison in the stomach after death, might not have been deemed con-
clusive of the innocence of the accused. At any rate, the fact, that the symp-
toms alone could not have been distinguished from those of irritant poisoning,
proves sufficiently the importance of knowing that such a, simple, cause is capa-
ble of producing them.

Five cases precisely similar are reported. They were all relieved by the free
use of emetics and purgatives. Dr. Mac Divitt observes, in summing up the
results of his observations, that nothing remarkable could be discovered in the
sensible properties of any piece of pork, the use of which had been followed by
injurious consequences. The symptoms have resulted from boiled, as well as
from roasted pork, but more frequently from the latter. He never met with a
case in which they had arisen from the use of bacon or of pork which had been
salted for a longer period than three weeks. He conceives that it is chiefly, if
not altogether, to the fatty parts of the pork that the pernicious effects are to be
attributed. The symptoms may display themselves at any period within thirty
hours after the meal at which the pork has been eaten ; and it is rare that they
commence until three hours have elapsed. The most careful chemical analysis
has entirely failed in detecting any poisonous matter in pork;, under these cir-
cumstances.

It will be observed, that* there are some peculiarities) about these oases of poi-
soning by pork, reported by Dr. Mac Divitt. The symptoms were decidedly
similar to those of irritant poisoning. Some hours (seldom less than three)
elapsed after the meal, before they made their appearance: but the most re-
markable points are—1. That the food which exerted this poisonous action had
been previously eaten by the same individual with impunity, 2. That other

38*
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parties, who partook in common of this food, did not suffer any ill effects. It is
difficult to suggest any explanation of these anomalies; they ledDr. Mac Divitt to
adopt the view, that the pork could not have been in itself poisonous, but that it
had been rendered noxious during theprocess ofchymification. If this explanation
be admitted as correct, this must be regarded as another mode in which animal
food may become poisonous to a human being. I am not aware that there are
any other facts corroborative of this opinion; they can neither be referred to
habit, nor easily to idiosyncrasy.

Bacon.—The effects of bacon in an unsound state are not very well known;
but the following case, which occurred in London in 1836,excited some atten-
tion at the time, and the circumstances underwent a full investigation.

An inquest was held on the body of a girl, aged 15, who was alleged to have
died from the effects ofunsound bacon. The father of the deceased stated, that
he and his family, including the deceased, had had the bacon for dinner with
greens: he thought that it had a nauseous taste: he ate very little of the fat,
and none of the lean. The deceased ate very heartily, especially of the lean
part of the bacon. Soon after dinner he felt a burning sensation in his throat,
and a disposition to vomit. About an hour after dinner, his son was seized
with pain in the stomach, and vomiting. The deceased, who left the house
shortly after dinner, returned about five o'clock, complaining of dreadful head-
ach, and burning at her stomach; she swallowed some tea, and went to bed;
but nothing was ejected by vomiting. About this time, another child, aged 8,
was attacked with similar symptoms. There were two other children, who had
not partaken of the bacon, and they were not affected with any illness. He
gave his children some calomel pills, which he procured at a druggist's but no
medical assistance was called in until after the lapse of a fortnight. The- de-
ceased was then removed to Westminster Hospital, where she gradually sank,
and died about six weeks after the meal at which she had taken the alleged un-
wholesomefood. The chief symptoms when she was admitted into the hospital,
were pain in the epigastric region and profuse diarrhoea. She became much
emaciated before her death. On a post-mortem examination, the lining mem-
brane of the stomach and duodenum were found slightly reddened. In the
lower part of the small intestines, as well as in the colon, irregular patches of
ulceration were met with. One ulcer had perforated the coats of the ileum,
near the caecum; and this had led to the effusion of the contents of the intestine,
and had given rise to peritonitis, affecting the serous covering of the lower half
of the abdominal viscera. The bacon had been thrown away. Every one who
partook of it suffered; but no one so seriously as deceased. It was ob-
served, on cutting it open, to have a nauseous disagreeable smell, but not at all
like that of putrid meat. Upon further inquiry, it was found that the bacon had
been sold by a regular dealer. No complaint had been made of its bad quality
by others; but he admitted that the piece sold to this family was of inferior
quality, compared with the other portions.

The bacon, in this case, seems to have acted as an irritant poison; and the
symptoms of irritation were manifested very speedily after the meal. The
circumstance ofmany persons having been attacked simultaneously with simi-
lar symptoms, from the use of the same article of food, in which there was
not the least reason to suspect the presence of any mineral irritant, appears to
me to prove that the symptoms must, in this case, be referred to the noxious pro-
perties of thefood itself. It does notseem thatputrefaction had taken place, but
it is not improbable that the same change had occurred in it which is occasion-
ally observed in the fatty parts of German sausages. It was stated in evidence,
however, that the deceased had partaken more of the lean than of the fat; so
that it is probable the production of the poison, by fermentation, had extended
throughout the whole substance of the bacon. Another fact appears, that the
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deceased ate more of this bacon than the other members of the family; and
this will account for the severity of her illness and death. It does not appear,
however, that her death was occasioned by the direct action of the noxious
food: itwas rather an indirect result, after a long period, depending upon ulce-
ration and perforation of the viscera. There are many points in which this
case resembles those of poisoning by veal, (ante, p. 448.) Ulceration of the
intestines was found in both instances. This process may be set up from the
continued action of any irritant, whether belonging to the mineral, vegetable,
or animal kingdom ; but it is only likely to occur where life is for some time
protracted after the cause of irritation has been introduced into the alimentary
canal. It is proper to remark that these cases establish In the affirmative,
what has been often a subject of inquiry ; namely, that the cooking of noxious
animal food does not counteract or destroy its poisonous properties. More
recently, three cases of poisoning by bacon have been reported by Mr. Toyn-
bee to the Medico-Chirurgical Society: here, however, with the symptoms of
irritation, there was some affection of the nervous system. A gentleman, aet.
35, partook three times of tainted bacon, and it was only on the afternoon of
the third day that he felt himself becoming dreamy, that his imagination was
disordered, and that there was almost an entire loss of memory. There was
slight diarrhoea; pulse slow and weak; the hands were cold and clammy; his
intellect was unaffected. These symptoms disappeared in three or four days.
In the second case, a gentleman, after eating the bacon once, experienced sick-
ness, depression, and chilliness. The next day there was a burning sensation
in the throat, acute abdominal pains, confusion of ideas, and dimness of vision.
There was also diarrhoea, with cold clammy perspiration. In the third case,
the patient having partaken of the bacon at breakfast three times, felt nothing
until the evening of the third day, when he was seized with nausea, faintness,
and severe spasmodic pains. There was diarrhoea, with disturbance of the
mental faculties. He only recovered after three or four days. (Med. Gaz.
xxxvii. 470.)

Peslis Bovina.—In some instances the poisonous quality of the food is
clearly referable to the disease with which the animal wasaffected whenkilled.
This is especially the case in the epizootic disease called carbuncle, frequently
prevailing to a great extent among cattle on the Continent. The following
case appeared about a year since in the Annali Universali di Medicina, and
has since been published in the Edinburgh Medical and Surgical Journal
(lyiii. 262.)

'A heifer, which had two carbuncles on the buttock, was killed, and its flesh
sold. It appears that about sixty persons partook of this, as food; and all
were seized with the following symptoms—giddiness, trembling, shivering,
violent cramps in the abdomen and limbs, vomiting and purging of a green
bitter matter, intense thirst, sinking of the countenance, and delirium. The
tongue was observed to be red at the tip, and furred at the base. These
symptoms were severe in proportion to the quantity of flesh of which each
person had partaken. With one exception, all the patients recovered under
the use of very simple remedies. In the solitary case that proved fatal, the
symptoms were not different in character from those above described, but they
were much more severe. The prostration of strength increased rapidly; there
was loss ofvoice, and a soporific state ensued. This patient died on the second
day after admission into the hospital. On a post-mortem examination, the
body was found to be much emaciated; and there were livid spots scattered
over the skin, especially over the lower extremities. The veins of the dura
mater were filled with blood, and the spinal marrow was somewhat softened.
In the abdomen, the liver had a tendency to softening, and the spleen was
diminished in size. There was submucous ecchymosis, occupying,about two-



452 EFFECTS OF DECAY. POISONED FLESH.

thirds ofthe greater curvature of the stomach; a similar ecchymosis, near the
cardiac orifice; and spots of the same character were found at intervals over
the whole surface of the intestines.

In this report, it is not stated at what time the symptoms came on after the
meal, nor how long a time elapsed' before death, in the case of the person who
was poisoned. It is probable that the patients were speedily conveyed to the
hospital, and therefore that death occurred in about forty-eight hours. In this
disease, it is said the flesh of the animal is rendered so poisonous, that the mere
handling of it is liable to occasion formidable symptoms. Both the solids and
liquids of the animal appear to become poisoned, under its influence. (Guy's
Hospital Reports, April 1843: see also Ann. d'Hyg. 1829, ii. 267;, 1834, ii. 69.)

Partial decay.—There is no doubt that partial decay may render unwhole-
some and injurious, the flesh of the most healthy animal, and it is by no means
improbable, that among the poor of large cities, the secret sale of decomposed
and unwholesome meat is a very frequent cause ofdiseaseand death. What the
nature of the poison is, which exerts such a virulent action on these occasions,
we are quite unable to determine. Liebig imagines that it is owing to the pro-
duction of a fermenting principle, and that it operates fatally by inducing a kind
of fermentation in the animal body. It has been said that the symptoms of ir-
ritant poisoning, produced by animal food, seldom appear until five or six hours
after the meal. This may be generally true; but in certain instances it has un-
doubtedly happened that the symptoms have come on in from a quarter to half
an hour after the taking of the noxious food.

F'esh poisoned by food.—In the number of the Edinburgh Medical and Sur-
gical Journal for July 1844, it is observed, that all the effects of poisoning may
be produced, without the animal having been apparently affected with any dis-
ease. In some extensive districts of North America, to the west of the Allegha-
nies, the herbage has no injurious effect upon the animals which are there pas-
tured; but theirmilk and flesh, when used as food, are poisonous to man. The
disease produced by the use of the flesh or milk of animals fed in these districts,
is known under the name of the milk-sickness, or "trembles." On account of
the prevalence of this malady in a particular locality, which is generally distinctly
circumscribed, the early emigrants were often compelled to seek another; and
those who now venture within the boundaries of an infected district, are con-
strained, as a condition of their residence, to abstain from the flesh of the cattle
living within the same limits, as well as from the milk and its preparations. It
appears from the late report of Drs. Hosack, Post, and Chilton on this subject,
that in some of these infected districts, the inhabitants, with a recklessness of
human life which seems incredible, carry the butter and cheese which they them-
selves dare not eat, to the markets of the towns west of the Alleghanies, and that
thus there are frequently produced symptoms of poisoning and even death, for
which the medical attendant cannot account;—he is, perhaps, induced to con-
sider it as some new or anomalous form of disease. It is also stated, that the
cattle from these districts are sent for sale in great droves over the mountains;
but, in order to deceive the buyers as to the place whence they come, they
bring them to New York by a southern route, and style them " southern cattle."
The flesh of these animals produces, in those who make use of it, symptoms of
aggravated cholera morbus. The viscera of the animals are often found dis-
eased, and the livers almost invariably so. Owing to the symptoms which have
followed the use of the beef, butter, and cheese thus poisoned, the municipal
authorities of New York caused a medical inquiry to be instituted into the mat-
ter with a view to prohibit its sale. •[See Am. Med. Recorder, vi. 257. Am. Journ. Med. Sci. 1841. New York
Journ. of Med. 1843.—G.]

Putrid eggs.—Dr. Marshall has reported a case in which four persons were
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seized with well-marked symptoms of poisoning after eating for their supper
some eggs which were decomposed. One man appeared to be in a state of
coma, from which it was difficult to rouse him : his face was livid, his lips blue,
his eyes open and fixed, limbs flaccid, and respiration slow. His wife, brother,
and one of his sons were affected, although in a less degree, with similar symp-
toms—complaining of vertigo, weight and pain in the head, pains in the limbs
and disinclination to move. It appears that the eggs which had been eaten in a
pudding had a disagreeable and a slightly putrid smell, and the whole of these
persons were taken ill soon after the meal. The symptoms were not those of
irritation, but of narcotism: they all recovered. (Brit, and For. Med. Rev. xvii.
Jan. 1840,p. 267.)

[Many cases of poisoning have occurred in the United States from the flesh
of the pheasant (Tbtrao umbellus.) This bird, during the winter season, is
said to feed on the berries and leaves of the laurel (Kalmia,) and that in conse-
quence its flesh becomes deleterious, and many facts have been adduced, which
are considered to corroborate this opinion, the molt striking of which, is the
presence of the leaves in the crops of the birds. This explanation does not ap-
pear satisfactory, and I am inclined to attribute the poisoning to some change in
the flesh itself, as the symptoms are almost identical with those induced by the
diseased meat of other animals, and still more from the fact, that these cases of
poisoning are rare, and yet during the winter almost all these birds feed on the
laurel, especially if the ground is covered with snow, and other food cannot be
procured.—G.j

POISONOUS MILK.

This animal secretion has been observed to acquire spontaneously poisonous
properties in certain cases. The following instance is reported by Dr. Krum-
macher. A woman while suckling her child became violently excited by theloss
of some articles which had been stolen from her. She gave her,child the breast
while in a state of violent passion. The child at first rejected it, but subse-
quently took a quantity of milk. Soon afterwards, violent vomiting supervened.
In the course of some hours the child took the other breast, when it was attacked
with violent convulsions, and died in spite of medical aid. (Casper's Wochen-
schrift, 22d March, 1845, p. 204.) Cases in which the milk of a wet-nurse has
produced serious symptoms in infants, may be found recorded in most works on
midwifery.

Symptoms of irritation have been also observed to follow the use of Cow's
milk. In some instances, these effects have been traced to the milk having
acquired a poisonous impregnation by contact with zinc or copper, in which
case the lactic acid of the milk, would tend to form lactates of these metals.
On other occasions, it would appear as if the secretion had really acquired a
specific poisonous action. Eight persons were seized withpain in the abdomen,
thirst, diarrhoea, vomiting, and fever, after havingpartaken ofsome fresh cow's
milk. One, who took the largest quantity, did not recover for several days;
another, who did not partake of the milk, had no symptoms. The milk, it
appears, had been drawn as usual in a wooden pail, and afterwards placed in
an earthen pan. On the day following, two persons were seized with severe
pain and diarrhoea, after drinking milk drawn from the same cow. Poisoning
was suspected, and an inquiry was instituted. It was remarked from the first
that the cow appeared unwell, and that the udder was gorged. The milk was
analysed, but no trace of any poison, mineral or vegetable, could be discovered
either in it, or in the matters vomited. The injurious effects of the milk were
ascribed by M. Chevallier either to a diseased state of the animal, or to the
milk having been poisoned by some noxious vegetable taken in its food.
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Another opinion was given, that, as in the human female, the milk might have
acquired noxious properties, by spontaneous changes, after its secretion, and
while in the lactiferous vessels.

The facts could leave no doubt that the symptoms analogous to irritant poi-
soning were dependent on the milk, yet no peculiarity of colour, odour, or
taste, could be perceived about it; and a portion of the milk of the diseased
cow was given to some pigs, without producing any injury. It is not at all
improbable that some difference in the physical constitution of this poisonous
milk, may be hereafter detected by the use of the miscroscope. (See Jour-
nal de Pharmacie, Dec. 1846,425; also Ann. d'Hyg. 1846, i. 139.)

It is generally admitted that milk may become poisoned when the cow feeds
upon hjssop (ante, p. 414,) spurge (ante, p. 413,) and other irritant vegeta-
bles ; and this form of poisoning is well known to occur in other cases in which
the cause is not so apparent (ante, p. 452.) In the Dictionary of Natural His-
tory a case is related, where a patient was advised by his medical attendant to
drink the milk of a cow fed on hemlock. The animal became emaciated, lost
its milk, and fortunately for the patient died from the effects of the poison, or
it is not improbable that he might have fallen a victim to this plan of treatment.
This secretion easily undergoes changes, according to the food of the animal.
It it rendered bitter when the cow feeds on wormwood (Artemisia absinthium,)
on Sow-thistle (Sonchus alpinns,) the leaves of the artichoke (Cynara scoty-
mus,) and its taste is affected by the cabbage, carrot, and all strong-smelling
plants. The milk-sickness of America has been already described: the effects
extend to butter, cheese, and all articles of food prepared with milk (ante, p.
453.)

At Aurillac, in France, sixteen persons were seized with violent sickness
after having drunk the milk of a goat. The animal beeame indisposed in two
days, and died on the third day, with symptoms of irritation of the alimentary
canal. This poisonous action of milk has been often referred to the animal
having eaten the Euphorbia esula,but nothing certain is known on the subject.
It is singular that the animal poison of rabies should be sometimes transmissi-
ble by the milk (see Med. Gaz. xxv. p. 160; also Appendix) an,d at other
times not (see p. 459, post.)

CHAPTER XXXIV,

ANIMAL POISONS CONTINUED POISONING BY INOCULATION POISON QP GLANDERS
EFFECTS OF MORRID AND PUTREFIED ANIMAL MATTER RAR1ES CANINA HYDROPHO-
BIA ORIGIN OF THE DISEASE PERIOD OP INCUBATION —SYMPTOMS—POST-MORTEM
APPEARANCES TREATMENT PROPERTIES OP THE SALIVA SYMPTOMS OP RABIES IN
THE DOG POISON OF VENOMOUS SERPENTS—SYMPTOMS AND APPEARANCES—TREAT-
MENT—VENOMOUS INSECTS SCORPION SCOLOPENDRA—SPIDER—ARGAS PERSICUS
—BEE WASP HORNET.

We have hitherto considered the action of Animal poisons as they affect
the system after they have been taken into the alimentary canal. There'are
two other ways whereby these poisons may destroy life—through therespira-
tory organs, as by the inhalationof the foul and noxious effluvia arising from
decomposed animal matter; and, secondly, by inoculation, as by the introduc-
tion of poisonous matter into a wound in the skin. The first of these modes
of poisoning will be considered in speaking of suffocation by poisonous gases;
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the second, or that which refers to poisoning by, inoculation, demands a slight
notice.

Of the effect of such specific poisons as those of the Small-pox, of vaccine
lymph, and of the matter of the plague, nothing need be said, as these subjects
are more appropriately treated in works on practical medicine.

.DISEASED AND PUTREFIED ANIMAL MATTER.

Certain diseases to which animals are liable, such as pestis bovina, glan-

ders, and rabies, vitiate the blood and fluids of the body, and act as poisons
on man when introduced through a wound or even by direct application to an
ulcerated or any other absorbent surface, e. g. the mucous membrane. The
Malignant pustule is a disease induced by this kind of poisoning. It Is
marked by diffused inflammation of the cellular membrane—the production of
phlyctenae, and abscesses terminating ingangrene and death. A disease which
affects horses, known under the name of glanders or farcinoma, has been
frequently transmitted with fatal consequences from these animals to man. In
pustular glanders, the nostrils of the horse discharge a sanious purulent matter
in which the animal poison resides. In the more severe cases, the mucous
membrane becomes gangrenous, and the disease runs through its course with
fatalrapidity. The chronic state of this disease in the animal, is known under
the name of Farcy. The period of incubation of this poison in thehuman sub-
ject, is about four or five days. There are rigors and severe pains in the
limbs—the inoculated part becomes inflamed, and suppurates, the inflamma-
tion extends to the absorbents, the lining membrane of the nose and the
trachea; there is, at the same time, a copious discharge from the nostrils.
A pustular eruption spreads over the body, and gangrenous abscesses show
themselves. There is diarrhoea, with bloody stools, and a dry black tongue':—
delirium and stupor precede death. (Gregory's Practice of Medicine, 239.)
It rarely happens that the patient recovers:—of fifteen cases, it was observed
that only one survived, and two-thirds of therecorded cases proved fatal before
the seventeenth day.

Inoculation with animal matter in a putrefied state is also liable to produce
inflammation of the cellular membrane, enlargement of the glands, and sup-
purative fever. Cooks and butchers are exposed to these accidents, and in
some cases no kind of treatment has sufficed to avert a fatal result. The
punctures received during dissection are often attended with severe inflamma-
tion of the absorbents, swelling of the glands, abscesses, and irritative fever,
passing to low typhus, proving fatal. The period of incubation in these cases
is from twelve to forty-eight hours. Pain and swelling first appear in the
wound, and then extend to the absorbent vessels. 'Death takes place in from
three to seven days: in one instance it occurred in forty hours. These effects
have not been in all cases traced to a. putrefied state of the body and the ino-
culation of decomposed animal matter. (See Lancet, April 17,1847, p. 421.)
On the contrary, it is often, in recent subjects, before putrefaction has com-
menced, that the most serious effects are produced by an accidental puncture
received in dissection. In these instances, the effect can only be ascribed to
the generation by disease of a specific animal poison. It has been observed
that those punctures which are received in the dissection of subjects, who
have diedfrom peritoneal inflammation, although the bodies may be recent,
are very liable to be followed by the most serious consequences. The bodies
of females that have died of puerperal fever have thus furnished the most
deadly poison. I have known death to take place in more than one instance
from slight woundsreceived under these circumstances. (See also a case by
Mr. Colles, Med. Chir. Rev. vii. p. 307; and Chelius's Surgery, Amer. edit*
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vol. i. p. 386.) Whenever there is an abrasion of the fingers; it is always
dangerous to allow the hands to come in contact with morbid or diseased
fluids. A case in which poison was thus communicated by the discharges
attending the delivery of a female will be found in the Medical Gazette (vol.
xxxvii. 1088.)

Whatever difference of opinion may exist respecting the presence of an
animal poison in dead bodies generally, there can be no doubt of its existence
in cases of death from inflammation of the serous membranes, as the dan-
ger from inoculation is observed to be great in proportion as the inspection of
the body is recent.

The best plan of treatment in inoculation by animal matter, is to apply a
ligature above the wound, so as to prevent the return of the blood,—to en-
large the opening, wash the wound in warm water, and allow it to bleed
freely. The application of caustic is of questionable utility. Absorption
does not appear to take place very rapidly in these cases : but the rapidity
of thisprocess is found to be greatest when the stomach is empty.

One animal poison, arising apparently from a vitiated state of the fluids,
requires to be especially noticed, namely, Rabies Canina.

RABIES CANINA. HYDROPHOBIA.

The frequency of death from this cause, and the fact that fatal cases by
hydrophobia are invariably made a subject of inquiry before the coroner,
render it necessary to make a few observations on the effects of this remarka-
ble animal poison.

Hydrophobia, or the dread of water, is the main pathognomonic character
ef the disease produced in the human subject by the poison of rabies, al-
though this symptom may be present in other morbid states of the nervous
system. It is singular that the symptom by which the poison thus manifests
its presence in the human subject, it not met with in the animals which im-
part it; for they have been observed to drink fluids withoutrepugnance until
within a short period of their death. Mr. Youatt, who had much experience
on this subject, never witnessed hydrophobia (/. e. the dread of water) in any
animal: it was observed only in man. Rabid dogs commonly have an insa-
tiable thirst and drink water veryreadily.

Rabies, or the disease which generates the hydrophobic poison, occurs
spontaneously in the dog, fox, wolf, jackal, and cat. It is more commonly
witnessed in the dog-kind fgenus Canis,) but the disease in man is said to be
produced more uniformly and rapidly from the bite of a rabid cat, than from
thatof a rabid dog. The poison may infect and produce fatal effects on man
and herbivorous animals, as the horse, the ox, the sheep, and the pig; but
there is no authentic instance known of its having been communicated by
these animals to others, nor has it ever been observed to arise spontaneously
in man or in herbivorous animals; although Mr. Youatt states that the saliva
of a rabid ox produced rabies in a dog inoculated with it. The poison is
transmitted through the saliva: but in what way the secretion is rendered
poisonous by disease in the animal, or what is the exact nature of the poi-
sonous agent, it is impossible to say. Some pathologists think that the poison
really exists in the mucous secretions of the trachea and bronchia, and that it
becomes merely mixed with the saliva. In the human subject, the local effects
in the part bitten are commonly slight, but in an interesting case reported by
Mr. S. Wells of Malta, where a woman was bitten by a cat, the hand swelled
greatly after the bite, the pain and swelling extended to the shoulder, and she
was obliged to carry her arm in a sling for a fortnight. This lady was seized
with the usual symptoms in about four months, and died. The cat had been
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bitten by a rabid dog twenty*two days previously. (Med. Gaz., vol. xl. page
113.)

There is some difference of opinion, as to whether the disease can be con-
veyed withouta wound or abrasion of the skin. A wound, however trivial,
such as an abraded pimple, undoubtedly suffices for inoculation, provided the
saliva of the animal has come directly in contact with it. Th§ Hon. Mrs.
Duff died of hydrophobia from this cause. She had been in the habit of
allowing a French poodle to lick her face. It licked the abraded surface of a
pimple, and led to inoculation with the saliva,—producing subsequendy hydro-
phobia and death. This is not onlya most disgusting,but a dangerous practice:
as it is impossible to say whether the saliva of an animal be or be not in a
morbid condition. The fine skin of the lips will even, in an unabraded state,
absorb the poison. Dr. Colles met with the case of a young girl where the
contact of the saliva of a rabid dog thus led to a fatal attack of hydrophobia.
(Lectures on Surgery, i. 83.) Applied to therough unbroken skin, the poison
might have been without effect;—at least no instance is known of hydropho-
bia having been thus produced. When the inoculation takes place by a bite,
the slightest abrasion of the cuticle will suffice for absorption. If the tooth
should haveperforated articles of clothing before meeting the skin, it is possible
that the mucous secretion may have been entirely wiped from it. This will
explain why among a number of persons bitten by the same animal, many will
escape, while one or two may suffer from hydrophobia, and all other animals
bitten by it will have rabies. According to Professor Colles, the number of
escapes in thehuman subject, is as fifteen to one attacked. This circumstance
also accounts for the apparent success of numerous so-called preventives or
antidotes:—the poison may not really have beenintroduced by the penetration
of the tooth. The hydrophobic poison must be of a most subtle nature ; for,
like thatof venomous serpents, the minutest quantity will suffice to produce
the disease.

Period of attack.—-The period of incubation in the human subject appears
to be tolerably well settled. The disease makes its appearancemost commonly
in from thirty to sixty days after the introduction of the poison. Dr.
Gregory places the average atforty days or six weeks, after which the chances
of escape are greatly increased. The shortest period at which the disease
manifested itself, was twenty-one days: and the longest twelve months (in a
case of Mr. Cline's;) although in some instances it is stated not to have ap-
peared until eighteen months after the bite. (Colles, op. cit. 85.) In the dog
and cat, the earliest period of attack after the bite was fourteen days; the
average time is five or six weeks.

As a proof of the remarkable nature of the hydrophobic poison, there is
often no local irritation during this long period in the part bitten; although it
can hardly be said to be removed by absorption, because on the commence-
ment of the symptoms, pain is usually feltat the part, with numbness extending
up the limbs in the course of the nerves. Unlike the animal poisons already
considered, the absorbent vessels do not become inflamed or in any way
affected. The bite commonly heals readily, and without any unpleasant
symptom.

Symptoms in man.—At the commencement of the disease, the cicatrix of
the wound sometimes becomes inflamed—a creeping sensation as of coldness
or numbness extends from itup the limb to the trunk—the patient becomes
restless and irritable; his senses are morbidly acute ; he dislikes the smell of
any familiar substances, and thereflection of lightfrom polished surfaces; his
pupils are dilated, and his countenance expressive of timidity and great anxiety.
He sits in a cowering posture and shudders when any one approaches him.
The patient has been observed to shrink sometimes under the bed-clothes in
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the most dreadful state offear. The first symptom in the Duke of Richmond,
was that early in the morning his valet found him alarmed at the appearance
of some trees which were near to a window of the room where he slept, and
which he insisted were people looking in. The attack which proved fatal to
this nobleman in Canada in 1819,is attributed to his having been bitten in the
thumb by a tame fox, six or seven weeks before his seizure. The symptoms
above described are generally preceded by headach, languor, and depression
of spirits. The respiration is hurried and gasping; there is a suspicion of
those about him, and the patient feels a sense of oppression in the epigastrium.
There is thirst;—the saliva becomes increased in quantity, is very viscid, and
escapes from the mouth in a frothy state. It is this which renders breathing
somewhat difficult, increasing the gasping of the patient, and it has thus given
rise to the idea of his barking like an animal. Notwithstanding the thirst, he
is quite incapable of drinking:—the sight offluid commonly occasions spasms
bf the throat and diaphragm, with violent convulsions. Owing to the ex-
tremely irritable and excited state of the patient, a current of air, or the noise
of water or liquids being poured from one vessel to another, brings on an
attack. There is commonly no attempt to injure those about him. There is
no madness, the mind generally remains clear until the last, and there is very
seldom delirium. Increased excitement and not debility appears to be themain
feature of the disease. The patient commonly dies exhausted by the frequent
spasmodic attacks in from two to five days. Very often death takes place in
less than two days, during a violent convulsive fit. The disease is uniformly
fatal t—there is no authentic instance of recovery known. Mr. Youatt gives
the following summary of its duration. In man it has run its course in twenty-
four hours, and rarely exceeds seventy-two ; in the horse, from three to four
days; in the sheep and ox, from five to seven; and in the dog, from four to six
days.

Post-mortem appearance**—All that has been observed on inspection was a
reddened or inflamedcondition of the mucous membrane covering theepiglottis,
larynx, pharynx, and of the cardiac orifice of the stomach. In one case Mr.
Curling found a very enlarged condition of the mucous follicles of the pharynx
and larynx. (Med. Gaz. xviii. 736.) There are no well-marked morbid ap-
pearances of the brain or spinal marrow. It is said thatthe medulla oblongata
has been found inflamed, but in other instances there has been no change.

Treatment.—The treatment of hydrophobia by every variety of agent has
hitherto proved unsuccessful. Even the new and powerful agent, ether-vapour,
failed to prevent the occurrence of the spasmodic attacks. (Med. Gaz. xl.
112.) It is to tile prevention of the disease that attention must be chiefly
directed: and experience shows that the effectual and speedy excision of the
bitten part, wherever situated, is the only measure whichpromises a hope of
success. Caustic may be employed with it, but it is entirely useless without
excision. Professor Colles has known this plan to succeed when the opera-
tion was not performed until seven or eight days after the bite, and it should
evenbe tried after much longer periods than this : for there is reason to believe
that the poison, if at all, is only very slowly removed by the absorbents.
Professor Colles proved the efficacy of excision in one remarkable instance.
Three persons were bitten by the same dog at the same time, two of them
suffered the part to be cut out, and they escaped—the third refused to submit
to the operation, had hydrophobia and died. (Op. cit. 88.) A cupping glass,
or other partially-exhausted vessel, may be placed over the bitten part, until
excision can be resorted to, or a ligature may be applied above the wound.
Perhaps hereafter some means may be discovered of counteracting this by
another animal poison ofa milder kind, just as the vaccine disease counteracts
small-pox.
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Nature of the poison. —The nature of this poison, as it is generated in the
dog, is quite unknown. It is veryprobable that chemical analysis would show
the existence of no important difference in the saliva of the animal, whether
healthy or diseased. Dr. Wright believes that the secretion contains no animal
poison, but that thesaliva itselfpossesses in an undue degree, the physiological
activity which is natural to it. (Lancet, April 20, 1844, 124.) We have not
the least knowledge of the morbid condition of the body,requisite for the pro-
duction of the hydrophobic poison. The animal may be to all appearance
healthy, and yet the saliva will possess this poisonous property. Hydropho-
bia is said to have been caused by the bite of a dog, during the excitement
produced by its fighting with another. One among several instances is quoted
by Dr. Colles, in which the disease was communicated by the hite of a dog
not apparently affected with rabies. (Op. cit. ii. 89.) That it is a specific
poison is proved by many facts,—among others by the following, on the au-,
thority ofProfessor Coleman. A sow was bitten whilepregnant, and the whole
litter of pigs were subsequently seized with rabies. (Med.-Chir. Rev. vii.
236. For similar cases see Med. Gaz., Oct, 25, 1839.) This is analogous to
the transmission of arsenic from themother to the fcetus in utero. It is singular
that, among the precursory symptoms, pain should be perceived in the part
bitten. This wouldappear to show that there must be a peculiar local, as well
as a general effect on the system. A question of interest in relation to the
transmission of the poison through different secretions may be noticed:—it
appears to be specially transmitted through the salivu. A child was fed with
goat's milk up to the time at which the animal was seized with rabies ; but
no evil effects followed. A cow had beeri bitten by a dog affected with rabies.
As no symptoms immediately appeared in the animal, the milk was used to
feed a child, aged fifteen months. On the day on which the milk was so em-
ployed, the animal manifested the usual signs of rabies. The parents were
very anxious about their child, but no symptoms indicative of hydrophobia
appeared. (Ann. d'Hyg., 1846, i. 146.) Mr. Steele has, however, reported
a case in which the milk of ewes affected with rabies communicated the disease
to the lambs (see Appendix; also Med. Gaz. xxv. p. 160,)

Symptoms of rabies in the dog.—In the first stage of the disease the animal
appears sick,dull, and peevish, but becomes playful at intervals. He does not
appear to kriow those to whom he has been most attached, and his habits are
completely altered. He snaps at the air as ifat insects, drinks his own urine
and dung, and swallows dirt, straw, and all articles within his reach. He
roams about, running in an irregular manner, with his back arched and his
tail drooping, though not drawn beneath the body : he runs or swims through
water without difficulty. In his progress he avoids other dogs, not generally
going out of his way to bite them ; although he will snap at them and bite
them if he happens to come near them. It is a remarkable fact that all other
dogs avoid him. The voice is altered : the bark is between the ordinary bark
and the howl, and ends with a short peculiar howl. The animal does not
refuse to drink watereven to thelast, nor does he foam at the mouth as is com-
monly supposed. (See Chelius's Surgery, Am. ed., vol. i. p. 399.) The dis-
ease in the dogis, therefore, not characterized by hydrophobia. Dogs are affected
by several diseasesresemblingrabies: they should in these cases be secured and
watched- The animal wastes daily in strength, and generally dies suddenly
in from six to eight days after the firstattack. After death, the fauces generally
exhibit traces of inflammation, and in and about them various substances are
found, which the animal has not had the power to swallow. There is an in-
flammatory redness of the larynx, occasionally extending to the trachea.
The stomach is also more or less reddened, especially about the ruga?; and
all kinds of extraneous substances, in one mingled mass, may be found in this
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organ. Sir Astley Cooper in one instance found blood effused between the
mucous and muscular coat. No particular appearances have been remarked
in the brain, except in some instances inflammation ofthe membranes.

The dog is subject to rabies at any period of the year : according to some,
it is dependent on bad food, changes of heat and cold, and unsatisfied sexual
desires. Rabies is popularly as being more frequent in summer
than at other seasons: but if it depended on heat of climate, it would be
very frequent in the tropics, whereas it is much more rare in hot, than in
cold latitudes. The poison of venomous serpents which abound in hot cli-
mates is not more destructive to human life than the poison of rabies :—the '
one is a natural and the other a morbid secretion. For some remarks on the
subject, see Med. Chir. Rev. vii. 236; also Lancet, May 1, 1847,464.)

It is an importantquestion whether enraged animals may not have this poi-
son generated in the saliva. Several instances are on record which certainly
bear out this view. A man aet. 30, was admitted into St Bartholomew's Hos-
pital, March 20,1828. About ten weeks previously, he had been bitten by a
cat deeply on the ring-finger of his left hand and upon the calf of his leg,
while he was attempting to save one of his children. This child was like-
wise bitten, but no symptoms had shown themselves. It is not stated that
the cat was affected with rabies. The man refused to have the woundedpart
excised. The wound healed readily, and he thought no more of it until the
17th March, when he felt a stiffness in his left hand, followed by pain shoot-
ing up his arm. The pain rapidly increased in severity until the day of his
admission. He then tried to swallow some wine and water; but he had no
sooner taken a little than he sprang from his bed in strong convulsions. When
brought to the hospital the same evening, his look was wild and anxious, eyes
staring, pupils dilated. He was calm and rational; pulse 80, and full; skin
moist. The saliva adhered to his lips, producing the appearance of frothing,
and it was with great difficulty removed. He was rather thirsty, but the
attempt to swallow produced spasms of the muscles of the throat and of the
diaphragm. These were even brought on by any one passing rapidly near
him. He died on the 21st, the fourth day from the first appearance of the
symptoms. On inspection, there were marks of inflammation at the back of
the fauces, not extending to the trachea and oesophagus, but strongly marked
in the bronchi and theirramifications. The arachnoid membrane was opaque,
and the cerebral vessels congested:—similar appearances were found in the
spinal cord, but they were not very strongly marked. The marks of the
wounds were scarcely discernible. (Med. Gaz. i. 517.) The bite of an
enraged dog is very likely to cause hydrophobia. (See p. 459.)

POISON OF VENOMOUS SERPENTS.

According to Schlegel, out of two hundred and sixty-three species of ser-
pents, fifty-seven only are venomous, and of this number there is only one,
the Common Viper (Vipera Berus, Coluber Berus,) which is met with in
northern latitudes. This animal is found in the central parts of Europe,
including England and Scotland. In southern Europe it is replaced by the
Vipera Aspis or Aspic. The viper, as it is found in England, is about
eighteen or twenty inches long, of a dusky-brown colour on the back, along
which there extends a chain of irregularly rhomboidal dark brown spots from
the head to the tail. It is of a lighter colour underneath.

The gland which secretes the poison in venomous serpents is situated near
the orbit:—it communicates with a receptacle or sac which forms anteriorly
a wide duct into which the base of the tooth or poison-fang is inserted. The
fang has a curved form, is exceedingly sharp at the point, and when not in
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use, lies folded along the upper jaw. In the rattle-snake the poison?fang is
more than an inch long—there are commonly on each side one developed
and one rudimentary. The base of the tooth is perforated, and a fine canal
extends from it, terminating on the anterior or convex surface of the tooth by
a fine oblique aperture, so that the sharpness of the point is not interfered
with. "When the animal is excited, the muscular apparatus which raises the
tooth, compresses the sac containing*the poison, and jerks a small quantity
through the canal of the tooth into the wound.

The effects of this poison vary according to the size of the serpent and the
size of the animal bitten. Dumeril states, that the 1-250th of a grain of the
poison of the viper will suffice to kill a small bird. (Elemens des Sciences
Naturelles, ii. 235.) The poison is in small quantity and slowly secreted—
the sac of a viper rarely contains more than a grain and a half. It is there--
fore soon exhausted, and after the animal has bitten two or three times, the
poison appears to lose its virulent power. The deeper the fangs pierce, and
the more completely the part bitten is included within the animal's jaws, the
more dangerous is the bite, In winter the poison is less active than in summer.

The effects of the poison of venomous serpents, are most strongly mani-
fested when it has been introduced through a wound, and the larger the quanr
tity the more serious the symptoms. The slight injury done to a man by the
bite of a viper, appears to be owingto the very small quantity ofpoison ejected,
According to Schlegel, whilst a single bite will kill a small mammiferous ani-
mal or a bird, it requires the bite of three or four vipers to kill a horse or an
ox : hence it happens that this poison is rarely fatal except in very young
subjects.

Symptoms and appearances.—The more rapidly the symptoms appear,
the more dangerous they are likely to be. Both fangs of thereptile commonly
enter and produce two minute wounds, from which only one or two drops
of blood may at first issue—a smarting or severe burning pain is imme-
diately perceived, the part begins to swell, and an oedematous puffiness, almost
to the bursting of the skin, spreads in a few hours over the whole limb. The
course of the lymphatic vessels becomes indicated by thered lines of inflame
mation ; the glands swell. There is fever with delirium; small pulse, with
pain in theregion of the heart, and convulsions. These symptoms are attended
with a feeling of anxiety and lassitude ; laborious respiration ; thirst, nausea,
vomiting and syncope, Death from the bite of a viper has been known to
occur in about thirty-six hours. If the individual survive the first effects, the
wounded part may become livid and gangrenous; and he may sink under the
irritative fever set up, According to Fontana, out of more that sixty cases,
only two were fatal, and in one of these, gangrene commenced in the wound
in three days, and the person died in twenty days, In one instance, a wo-i
man, aet. 64, died in thirty-seven hours, after having been bitten on the thigh
by a viper. (Chelius's Surgery, Am. ed,, vol. i. p. 389.) A fatal case oc->
curred a few' years since at St. Bartholomew's Hospital, in which the pain
and swelling of the arm were followed by erysipelas and sloughing.

Such serious effects, however, are by no means common. A few years
since I saw a girl who had been bitten in the lip by a caged viper, an hour
after the occurrence, and the upper lip had swollen to nearly the size of the
fist, producing great deformity. In this case there was some febrile irritation
which disappeared in a few days.

With the exception of slight local and general irritation, it is rare to hear of
any ill effects following the bite of the common viper. A case is reported by
Mr. Taynton, in which a young man was bitten by a viper in the thumb of the
right hand. The part began to swell in ten minutes, He was then seized
with vomiting and purging, Half an hour after the accident, he was found.

89*
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with lividity of the skin, and the tongue was so swollen that there was diffi-
culty in speaking. There was great prostration of strength, and the hand and
arm became much swollen. Ammonia,and opium were given; fomentations
were applied to the arm; but the swelling did not subside for a week, and
vesications formed around the wrist. (Med. Gaz. xii. 464.)

The bite of the Rattle-snake, (Crotalus Horridus, and C. durissus,) or
ofthe Cobra di Capello,produces symptoms the same inkind, butmuch more
severe and speedy in theirprogress. Itmay cause deathalmost immediately,—
within a few hours (see Lancet, Sept. 21, 1839, 929,) or as a remote effect by
leading to the sloughing of the cellular tissue of the limb. Small animals die
in a few minutes. In an experiment on a small rabbit, the animal was bitten
by a rattle-snake, it fell on its side, and died speedily in convulsions,—the
abdomen becoming considerably distended before death. In man, nausea and
great depression are among the early symptoms. The member bitten, and
sometimes the whole of the body, begins to swell immediately after the wound
is inflicted.

In a case in which a man was bitten twice in the hand by a Rattle-snake,
(Crotalus Horridus,) the first symptom remarked was incoherence of language
and apparent intoxication. In half an hour the hand began to swell, then the
fore-arm, and the pain extended to the axilla. In two hours the skin was
cold, and the patient complained of sickness : syncope supervened. The day
following there was considerable extravasation of blood beneath the skin.
Vesications appeared on the wounded extremity,followed by abscesses, slough-
ing, diarrhoea, and delirium, in which state he died eighteen days after the
bite. The only morbid appearance was turgidity of the vessels of the brain.
(A very full account of this case will be found in Chelius's Surgery, Am. ed.,
vol. i. p. 393.) In the case of Mr. Drake who died in nine hours from the bite
of a rattle-snake,—the membrane covering the brain and spinal cord had a red-
dish tinge. This formidable poison appears to act by completely destroying
the vitality of the blood.

fJSee a Memoir on the poison of the C. durissus by Dr. R. Harlan. Trans.
Am. Phil. Soc. N. S. III. 300 and 400.—G.]

Treatment.—Theimmediate application ofaligature between the part bitten
and the heart, or of a cupping-glass, in order to prevent absorption. The
wound should be enlarged and well washed. If absorption has taken place,
and the limb is swollen, the whole of the skin may be smeared with oil, and
attention must be directed to the constitutional symptoms. Brandy and am-
monia may be given to prevent depression. Strong acetic acid which coagu-
lates the poison, may be applied when the person is seen soon after the acci-
dent.

Nature of the poison.—The poison of therattle-snake, according to Schlegel,
(Physiognomy ofSerpents, by Traill, p. 48,) is in its fresh state a transparent,
limpid fluid of a greenish-yellow colour, slightly viscid, though less so than
the saliva which it very much resembles. When dried it becomes viscid, and
sticks firmly to substances, —it evaporates without inflaming; it is diffusible in
water, but becomes opaline when shaken with it. It has neither an acid nor
an alkaline reaction, and appears to be merely a mucous secretion ; it has no
odour, nor any taste. Russell applied one drop of the poison of the Cobra di
Capello to his tongue and found it tasteless. It is commonly said that it may
be swallowed with impunity,but Dr. Hering found while residing at Surinam,
that on taking even small doses of it, much diluted with water, very perceptible
effects were produced; such as pains throughout the body, abundant secretion
of mucus from the nose and oesophagus, and diarrhoea. It is not certain that
the poison which is said to have been swallowed with impunity, would haVe
produced any effect had it been introduced into a wound. Dr. Meade de-
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scribes the viper-poison ashaving a sharp burning taste. When a drop undi-
luted was placed on the tongue, the organ became swollen, and there was a
sensation of soreness which remained for two days.

One remarkable circumstance is, that the poison retains its virulence even
when dried. Some of the dried poison of the Cobra di Capello, which had
the appearance of small fragments of gum arabic, was found by Dr. Christison
to have retained its properties for fifteen years. A grain and a half dissolved
in ten drops of water was introduced beneath the skin of a rabbit. In eight
minutes the animal became feeble, and there were twitches of the body; it
became torpid, there was great difficulty of breathing, and it died in twenty-
seven minutes, without becoming insensible. The poison caused death by
paralyzing the muscles ofrespiration. (On Poisons, 629.) It is probable that
the virulence of the poison differs in different varieties, but nothing certain is
known on this point. The Rattle-snake of America, and the Cobra di Capello
of India, are the most formidable of the tribe. There is no known antidote
to this poison. The serpent-charmers of the East secure themselves from
injury by removing the poison-fangs, or by causing the snake to exhaust itself
by biting other animals before proceeding to handle it.

POISON OF VENOMOUS CRUSTACEA AND INSECTS.

The Scorpion of the East and West Indies and Africa, has a poison-gland
in the last jointof its tail, connected by means of a duct withthe hollow sting.
The poison is not fatal to large animals, hut it produces severe pain, swelling,
and erysipelatous inflammation of the limb. A lady at Kingston, in Jamaica,
was stung by a scorpion in the foot, above the little toe. The part became
instantly red and painful, and soon afterwards livid. The pain increased in
severity, extending upwards, diffusing itself about the pit of the stomach, neck
and throat, attended with depression, tremors, and cold perspiration. As the
pain passed the abdomen, it occasioned violent purging and fainting, which
ceased on its advancing higher. This lady did not recover for thirty-six
hours. Some years since a man, stung by a scorpion, was admitted into the
London Hospital. The hand and arm were much swollen and inflamed, and
there was great nervous depression; but these symptoms soon subsided. (See
Chelius's Surgery, Am. ed., vol. i. p. 387.) I have metwith no case reported,
in which the bite of the scorpion has proved fatal; but, according to Kirby and
Spence, the black scorpion of Ceylon frequently inflicts a mortal wound.

The Scolopendra of South America and the West Indies, secretes a poison
near theroot of its strong horizontal pincers, which are tubular fangs. The
wound inflictedby it is attended with the same effects as the sting of the scor-
pion. The scolopendra of Britain, being very small, can do no injury: but
Dr. Traill speaks of one that came alive in a ship from Jamaica to Liverpool,
which could extend its body to more than a foot in length, and could take con-
siderable leaps.

[During a residence in one of the West Indian Islands, I heard of a case of
death from the bite of a Scolopendra, and in this city a man lost an eye from
a bite of one which came alive in a vessel from India.—G.]

The Spider secretes a poison which, when discharged through its fangs,
kills flies and small insects. Some spiders in tropical climates are capable of
inflicting severe wounds. The Tarantula of Southern Italy produces no in-
jurious effects in the human subject by its bite.

The Argas Persicus is one of the Arachnidae found only in the East. It
has eight legs, and is furnished with a sucker. Its bite is poisonous, producing
low fever.

The Bee, Humble Bee, the Wasp and Hornet, secrete a very acridpoison,
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producing the most intense pain and swelling of the part stung. Severe inflam-
mation of the part has been known to follow, but this is rare. The poison-
bag is in the tail, and is connected with the sting. I found, by causing a wasp
to sting litmus paper, that the poison was acid. It is well known that oil or
alkalies speedily relieve the pain, and this may be accounted for by the neu-
tralization of the poison. The poison from one or a few of these insects, is
in too small a quantity to do injury to man or thelarger mammiferous animals;
but instances are recorded where death has been produced by the stinging of a
whole swarm. Dr. Gibson, however, mentions the case of a lady, aet. 69,
who died in fifteen minutes after receiving the sting of a yellow wasp while
engaged in drying apples; and one instance is reported, where a female lost
her life by the sting of a bee in the oesophagus, which she swallowed in a piece
of honeycomb. In his Lectures on Surgery, Mr. Lawrence describes the case
of a gentleman who was stung about the throat and chest by a great number
of bees, while he was endeavouring to raise a bee-hive which had fallen over.
To those who ran to his assistance he said he felt himself sinking or dying;
the action of the heart began to fail, the pulse sank, the breathing became in-
terrupted, there was great anxiety, with nervous agitation and alarm, and he
died in about ten minutes. (Chelius's Surgery, Am. ed., vol. i. p. 387.)
There can be no doubtfrom the intense pain and irritation produced by the
imponderable quantity of poison discharged through the minute sting, that it
must be capable of producing formidable effects by concentration.

The common Gnat and the Mosquito (Culex pipiem,) are well known to
produce irritating bites: they have no special sting, but they infuse a poison
into the wound by their lancet-shaped suckers, which has the effect of accu-
mulating the blood around the part b'tten. The bites of other insects, like
those of the Harvest Bug (Acarus autumnalix,) are very irritating, but they
are free from danger.

The reader will find some curious information on animal poisons inTraill'qi
Outlines of Medical Jurisprudence, and Chelius's Surgery, loc. cit,
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NARCOTIC TOISONS.

CHAPTER XXXV.
GENERAL REMARKS ON NARCOTIC POISONS OPIUM—PROPORTION OP MORPHIA CON-

TAINED IN IT SOLUBILITY IN WATER AND ALCOHOL LAUDANUM 8YMPTOM8 PE-
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The effects produced by the Narcotic class of poisons on the system have
been already described (page 38, ante.). They are chiefly referable to disorder
of the brain and nervous system. The most prominent symptoms, are headach,
giddiness, paralysis, insensibilityand convulsions. The brain is the organ, upon
which a narcotic poison chiefly acts; but in some cases, by the occurrence of
tetanus, there is an indication of a remote effect on the spinal marrow. The
distinction between irritant and narcotic poisons is well-marked, so far as symp-
toms are concerned. Narcotic poisons are entirely destitute of any acrid or
corrosive properties: they have no local chemical action on the mouth and
fauces, and they very rarely give rise to vomiting or diarrhcea. When they
prove fatal, they do not commonly leave any well-marked post-mortem appear-
ances (p. 99, ante.) There is sometimes fulness of the cerebral vessels: but
extravasation of blood is very rarely observed. It is usually said that they do
not produce any redness of the mucous membrane of the stomach or intestines:
this appearance has, however, been met with on several occasions in poisoning
by Prussic acid. Opium does not cause inflammationof these organs, and when
this condition has been found, it may probably be ascribed to the action of alco-
hol, in which the opium has been dissolved.

The Narcotics form a class ofpoisons so small that it is unnecessary to make
any subdivision into groups. Toxicologists differ as to the number of poisons
belonging to this class; but all agree in regarding Opium and Prussic acid as the
most important in the series. The narcotic passes insensibly into the narcotico-
irritant class, and hence there is great difficulty in assigning its exact limit, since
poisons of the latter class in some instances act more violently on the brain, and
in other cases on the spinal marrow. In the list of substances arranged among
Narcotics (p. 41, ante,) I have been chiefly guided by the predominance of cere-
bral symptoms.

OPIUM.

General remarks.—Opium is a solid vegetable extract—the concrete juice of
the unripe capsules of the Papaver somniferum. It is sometimes taken in this
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state as a poison, but more commonly in solution in alcohol under the form of
tincture—Laudanum. Its poisonous properties are principally due to the pre-
sence of the alkali, Morphia, which exists in it in the state of a soluble salt, being
combined with a particular acid, the Meconic. Opium contains a very variable
proportion of morphia—the quantity varying from two per cent, in the Bengal
variety, to about nine per cent, in certain varieties obtainedfrom the East Indies.
According to some chemists, good opium will yield from ten to thirteenper cent
of morphia. Dr. Ure states that it is difficult to procure more than seven per
cent. M. Aubergier says that he has lately obtained from some varieties from
17 83 to 13*87per cent. He thinks the proportion depends less on climate than
on thespecies of poppy, and whether it be of thefirst, second, or third crop. (Gaz.
Med. Oct. 17, 1846, p. 824; see also Ann. d'Hyg. 1839,ii. 383.) The Turkey
opium contains on an average about six per cent, according to the recent ana-
lyses ofMulder; but the best kinds ofSmyrna opium contain thirteen per cent.
(Brande, 1200.) This difference in the quantity of morphia contained in the
drug, may sometimes account for certain differences observed in the effects pro-
duced by particular doses. It is said that the poisonous properties of morphia
are much diminished by extraction from the drug: thus according to the per
centage just given, about nine grains of opium are equivalent to half a grain of
morphia: but it is well known that this dose ofsolid opium will produce a much
more powerful effect than that quantity ofmorphia. Dr. Kelso, ofLisburn, doubts
the correctness of this statement, from experiments made on himself. (Lancet,
Sept. 1839.) Dr. Vassal asserts that the acetate of morphia has four times the
strength of the aqueous extract of opium. According to Orfila, one part of
morphia is equal in power to four parts of crude opium: but Dr. Christison
thinks that half a grain is fully equal to two or perhaps three grains of the best
Turkey opium. According to this view, it has six times the strength ofopium.

There is no form of poisoning so frequent as that by opium and .its various
preparations. In two years, there were no less than one hundred and ninety-
six fatal cases in England and Wales (p. 156,) forming nearly two-thirds of all
the cases of poisoning that occur. Onerseventh of these were cases of children
poisoned by over-doses of opium or its compounds, and most of the others
were the result of suicide or accident, It is calculated that three-fourths of
all the deaths from opium, take place among children under five years of age!
This, however, forms but a very small proportion of the actual number of
cases; since there is no kind of poisoning wherein recoveries are so frequent.
It is not often that we hear of a trial for murder by poisoning with opium :—
the drug being seldom selected by murderers, except when the intended victim
is a young child,

Solubility of opium in water.—The poisonous salt' of opium, meconate of
morphia, is soluble both in water, alcohol, and diluted acids. The aqueous
and alcoholic solutions have an acid reaction. So far as I am aware, no
experiments have been performed to determine the quantity of opium
taken up by water in the form of infusion. In November 1843, a case of
poisoning by opium was referred to me by Mr. T. O. Duke, of Kennington,
in which this question arose. An ignorant nurse made an infusion bypouring
hot water on powdered opium in a bottle, and gave, at short intervals, three
teaspoonfuls of this infusion to a child aged about fourteen months, and it died,
poisoned by the drug, in about eighteen hours. It was found that the infusion
contained only 1*6 per cent, of solid matter, i. e. of the soluble part of the
opium; and, that the principal part of the meconate of morphia had been. taken up, was proved by an infusion which was subsequently made, retaining
only very faint traces of this salt.

The following are the results of some experiments which were made in
order to determine this question. Fifteen grains of finely-powdered opium
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were infused, for twenty hours, in six drachms of boiling distilledwater. Oil
examination, the filtered infusion was found to contain four per cent, of solid
mater, z. e. of the soluble part of opium. In another experiment, opium
sliced was employed with water in the same proportion. The quantity dis-
solved, averaged on several trials, from three to Jour per cent., depending on
the proportion of water and the length of contact. By boiling theresidue in
each case, a further quantity of meconate of morphia was obtained, showing
that an aqueous infusion, while it will not extract the whole of the meconate
at once, will certainly take up sufficient to render itactively poisonous to young
children.

The Extract of opium is a medicinal preparation, and may be regarded aS
opium in a very pure form; it is obtained by macerating opium in a small
quantity of water, and allowing the dregs to subside for some hours. Water
dissolves the odorous principle, the salts of morphia and codeia, narco5

tina, gum, and other vegetable principles. Good opium is calculated to
yield sixty per cent, ofextract:—the average is from fifty to sixty. (See Ann.
d'Hyg. 1839,ii. 384.) Three grains of the extract are, therefore, equal to
about five grains of crude opium. It is employed in medicine in doses of from
one quarter of a grain to three or four grains. A case of poisoning by this
preparation will be related hereafter.

The poisonous saltof opium, meconate of morphia, is Very readily dissolved
by alcohol. This solution, which is of a dark colour, and possesses the
powerful and peculiar odour of the drug, is commonly soldof a definite strength
under the name of Laudanum, or Tincture of Opium. The tincture of the
London Pharmacopoeia is said to contain about one grain of opium in nineteen
drops; and from this datum, is commonly inferred the strength of those pre-
parations of which it forms a part. 1 have, however, found by experiment,
that one hundred grains of tincture of opium, carefully prepared according to
the formula of the London Pharmacopoeia, left on evaporation five grains of
solid residue,—therefore it contained one-twentieth of the soluble portion of
opium. Sixty minims of the same tincture weighed sixty grains, and left
three grains of solid residue. The tincture is liable to vary in Strength ac-
cording to the goodness of the opium; but this variation is not observed to
exist to any material extent. Dr. Pereira states that he has often procured
morphia from the residue left after making the tincture (Op. cit. ii. 1773.)
There is another fact, too, of some interest to those who prescribe the tincture.
The morphia is easily precipitated by ammonia: thus, if the carbonate or
aromatic spirits of ammonia be added to a mixture containing tincture of
opium, the greater part of the morphia may be precipitated after twenty-four
hours. Hence, if such a mixture is made a day or two before it is taken, the
patient may by accident swallow the greater part of the morphia in the last
remaining doses in the bottle. The presence of an excess of alcohol will, of
course, prevent this precipitation. , 'When children are poisoned by opiate compounds, prescribed by ignorant
persons, the medical opinion of the cause of death may be met by a very
specious ex*post-facto defence; namely, that the particular tincture or prepa-
ration was not made according to the Pharmacopoeia, but according to the
druggist's own formula. It is very well known that fractional parts of a grain
of opium cannot be easily separated from any opiate preparation; and that
by no chemical process, can the exact quantity of opium in any mixture be
determined. Hence this is a Very convenient way of attempting to evade all
kind ofresponsibility for the fatal result. Thus, if, by mistake or carelessness,
one drachm of the tincture of opium be administered to a child and cause
death with the usual symptoms of narcotism; and a medical witness proceed
to infer from the known strength of the ordinary tincture, thatat least three
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grains of opium were present in that dose, and were sufficient to destroy life,
he may be met with the answer that the tincture in question was a private
preparation, and not made according to the Pharmacopoeia process. It need
hardly be observed that if such a defence as this were admitted, no person
could ever be convicted of poisoning under the circumstances. Perhaps the
betterrule would be for a witness to state from the symptoms' and other facts
whether there was or was not sufficient of the particular opiate preparation
present to cause death, without speculating upon the precise fractional quanti-
ties of the drug to which this might correspond. The symptoms will com-
monly indicate whether they were or were not due to the medicine ; and I
fully believe that no judgeor coroner, when there was a strongmedical opinion
in favour of poisoning, would permit an accused party to shelter himself
under such an evasion as this. Itwould be equivalent to givinghim the power
of escaping all responsibility for mal-practice. The preparation used would
be taken to be of the proper Pharmacopoeial strength, unless the contrary
were clearly made to appear. This kind of defence was set up in a well-
marked instance of poisoning by paragoric, in which Dr. Babington, Mr.
M'Cann, and myself, were consulted (G. H. Reports, April 1844;) although
there could be no medical doubt that death was caused by the poison, and a
verdict was returned accordingly.

The rate at which this poison (laudanum) is retailed to the public, is as fol-
lows,—from halfa drachm to two drachms for twopence, from two drachms to
four drachmsfor fourpence,—exceeding thisquantity, eightpence and one shilling
per ounce. It is very often sold by ignorant drug-dealers for Tincture of
Rhubarb.

[The prices in Philadelphia forLaudanum vary exceedingly, as does also the
quality of the Tincture: for the article of proper strength, our druggists charge
about three cehts for two drachms, six cents for halfan ounce and twelve cents
for an ounce.—G.] ,

SYMPTOMS.
The symptoms which manifest themselves when a large dose of opium or its

tincture has been taken, are of a very uniform Character. They consist in gid-
diness, drowsiness, and stupor, succeeded by perfect insensibility, the person
lying motionless, with the eyes closed as if in a sound sleep. In this stage he
may be easily roused by a loud noise, and made to answer a question ; but he
speedily relapses into stupor. In a later stage, when coma has supervened with
stertorous breathing, it will be difficult, if not impossible, to rouse him. The
pulse is at first small, quick, and irregular, the respiration hurried, and the skin
warmed and bathed in perspiration—sometimes livid; but when the individual
becomes comatose, the breathing is slow and stertorous: the pulse slow and full.
The skin is cold and pallid. The pupils are sometimes contracted, at others
dilated. From cases which I have been able to collect, contraction of the pupils
is much more frequent than dilatation. In a case referred to me in 1846,one
pupil was contracted.and the other dilated. They are commonly insensible to
light. The expression of the countenance is placid, pale, and ghastly: the lips
are livid*, Sometimes there is vomiting, or even diarrhoea; if vomiting take
place freely before stupor sets in, there is great hope of recovery. This symp-
tom is chiefly observed when a large dose ofopium has been taken; and it may
be perhaps ascribed to amechanical effect of the poison on the stomach. Nausea
and vomiting, with headach, loss of appetite, and lassitude, often follow on re-
covery. The muscles of the limbs feel flabby and relaxed, the lower jaw drops,
the pulse becomes feeble and imperceptible, the sphincters are in a state ol re-
laxation, the temperature of the body is low, there is a loud mucous rattle in
breathing, and convulsions are sometimes observed before death: these are more
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commonly met with in young children than in adults. One of the marked effects
of this poison is to suspend all the secretions except that of theskin. During the
lethargic state, the skin, although cold, is often copiously bathed in perspiration.
It is a question yet to be determined, whether this may not be the medium by
which the poison is principally eliminated.

These symptoms usually commence in from half an hour to an hour after the
poison has been swallowed. Sometimes they come on in a few minutes,
especially in young children; and at others theirappearance is protracted for a
long period. In a case reported by Dr. Skae, the individual was found totally
insensible in fifteen minutes. As we might expect, from the facts connected
with the absorption of poisons, when the drug is taken in the solid state, the
symptoms are commonly more slow in appearing, than when it is dissolved in
alcohol. Their appearance is also protracted if the stomach be full at the time:
and it is said that intoxication has the effect of retarding them. In a case re-
ported by Mr. Semple (May 1841,) a dose ofone ounce and a halfof laudanum
was taken by a girl,aged nineteen :—the symptoms did not appear until an hour
and a half afterwards. There was drowsiness, but the patient was rational,
and the pupils were contracted to the size of a pin's head, and did not dilate on
removing the light. Under treatment the girl recovered. With the exception
of an extraordinary instance mentioned by Dr. Christi&on, the longest period to
which the symptoms have been protracted wasfive hours. This occurred in a
case reported by Dr. Sewell. A man, aet. 40, swallowed ten drachms of tinc-
ture of opium by mistake for tincture of rhubarb. When seen by Dr. Sewell,
five hours afterwards, he was in bed, awake, and quite conscious. The pupils
were contracted to the size of a pin's point, and immoveable; the temporal
arteries pulsated with great violence; the speech was uttered with difficulty, the
skin dry, pulse 100 and jerking. By active treatment, the man recovered in
about fifteen hours. (Dublin Hosp. Gaz., Oct. 15, 1845, p. 78.) In a case in
which I was consulted by Mr. Mann, of Boxford, a young female died in about
twelve hours from the effects of a large dose of opium, and there was some
reason to believe that the confirmed symptoms of narcotic poisoning did not
show themselves until three hours after she had swallowed the poison. (Med.
Gaz. vol. xxxvii. 724.) In Dr. Christison's case, a man swallowed an ounce
and a halfof laudanum, and in an hour, half as much more, and lay down in bed.
Some excitement followed, with numbness of the extremities. He continued
sensible, and so lively for seven hours after the first dose, that a medical man
did not believe his statement. It was not until the eighteenth hour that stupor
set in, and in two hours more the symptoms of poisoning by opium were of an
aggravated kind. He finally recovered under treatment, but the cause of this
extreme protraction of the symptoms could not be ascertained. (Op. cit. 706.)

The period at which the Cerebral symptoms commence, is a question of
some importance in relation to the retentiotf*:©f power on the part of the de-
ceased to perform certain acts indicative of volition and locomotion after having
swallowed a large dose of this poison. Thus the narcotic effects may not
come on, until the deceased has had ample time to attempt suicide in some
other way. In March 1843, a gentleman committed suicide at Hammersmith:
he was found suspended by a silk handkerchief; but it was shown that he had
previously swallowed a large dose of laudanum. There was no doubt that he
had died from hanging. In general, it must be allowed as at least possible,
that a person who has taken a sufficient quantity of this poison to prove fatal,
may move about and perform many acts for one or two hours afterwards, but
this power ceases when the symptoms are confirmed. (See case by Dr. Skae,
p. 480.)

Death after remission of the symptoms.—It has been frequently observed,
in cases of poisoning by this drug, that the individual has recovered from the

40
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first symptoms, and has then had a relapse and died. There is some medico-
legal interest connected with this state, which has been called secondary as-
phyxia from opium, although there appears to be no good reason for giving to
it this name. In December 1843, a gentleman swallowed a quantity of lauda-
num, and was found labouring under the usual symptoms. The greater part
of the poison was removed from the stomachby the pump; and he so far
recovered from his insensibility, as to be able to enter into conversation with
his medical attendant; but a relapse took place, andhe died the following night.
It is not improbable that, in these cases, death may be occasioned by the accu-
mulation of the poison, carried by the absorbents into the system; i. e. the
morphia may be more rapidly carried into the system than it is eliminated out
ofit. A veryremarkable case illustrative of this remittent form ofpoisoning
by opium has been published by Mr. Kirby. (Dubl. Med. Press, Dec. 24,
1845,406.) Mrs. J., aged thirty, a lady of slender form, hypochondriacal,

and very irritable, was in the habit of taking frequently, thirty drops of lauda-
num for the purpose of relieving certain distressing sensations. On the 27th
of February, in a moment of passion, she swallowed six dessert spoonfuls,
about an ounce of the common tincture ofopium, having previously taken four
glasses of port wine and some spirits in her tea. After three hours she was
found in her bed, and perfectly insensible. She was then deadly pale and
cold; her limbs were relaxed, and felt flabby when handled. She breathed
slowly, and apparently with great difficulty. There was a loud mucous rattle
in the trachea, with great frothing at the mouth, which was wide open, the
under jaw having fallen towards the sternum. The eyelids were closed, and
when raised by the finger, exhibited a distorted, fixed, suffused eyeball, with
an extremely contracted pupil; pulse 100, and exceedingly feeble; free from
intermission, although the motions of the heart were tumultuous. The tem-
perature of the body was generally very low,but it was high at the praecordium.
There was paralysis of the muscles of deglutition, with intense coma. Four-
teen hours were fruitlessly employed in the administration of emetics, stimu-
lating enemata of the sulphate of izinc, and frictions. Towards morning she
could swallow small quantities of tea, coffee, broth, bread, and ammonia at
intervals, and complained only of her great distress in breathing. Soon after-
wards she recognised her medical attendant, and knew all her domestics.
She detailedall the proceedings of the preceding night, as they have been given,
regretted what she had done, and expressed much anxiety as to the hapless
and hopeless result. The limbswere still powerless; the eyelids were raised,
but only by a great effort, and they quickly resumed a half-open position, ex-
posing suffused balls, a persisting contraction of the pupil, and a frightful stra-
bismus. For a moment she appeared able to direct them to an object. They
then rolled as iffree from control, and settled into quiescence, the cornea being
turned upwards and wholly concealed. On a few occasions she vomited a
small quantity of fluid darker than coffee, and without any odour of opium.
She partook of strong chicken-broth, and was soon capable of conversing with
a minister, from whose hands she received the sacrament.

This excitement over, being about eighteen hours from the time of the fatal
dose, the difficulty of breathing became an agony. She referred all her suffer-
ings to her " lungs," asked for a blister to her back, and announced that she
was surely dying. The wrist was now pulseless ; the extremities were cold ;
the limbs wererelaxed, and she died in twentythree hours after she swallowed
the laudanum. She retained her consciousness until a few moments before
she expired. The body was inspected nineteen hours after death: itwas then
warm and veryrigid. The extremities were strongly extended, and the hands
clenched. The whole front was pale, while all the underlying parts were
deeply ecchymosed. The lungs filled the chest, and scarcely retired on ex-
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posure; they crepitated when handled, and yet they felt firm and fleshy, and
resisted the scalpel. Their anterior surface presented an anaemic appearance,
studded with small black spots of a circular form. Internally, they were
gorged with livid blood. The large pulmonary vessels were nearly empty, as
was the heart, the blood which they contained being fluid. The liquor peri-
cardii amounted to halfan ounce. The stomach was distended by a brownish-
coloured inodorous fluid. The internal tunic exhibited purple marks, more
attributable to vascular turgescence than to extravasation. The intestines were
pale throughout, except near the gall-bladder, where they were extremely and
deeply tinged with bile, and they were undistended by flatus. The voluntary
muscles were peculiarly florid. Examination of the head was not permitted.

This power of recovery, followed by death in a few hours, might become
a serious question in a medico-judicial inquiry. It will be observed that in
this instance, it extended only to consciousness and sense. There was no
restoration of the power of locomotion. The muscular system appears to
have been in a state of completeparalysis. Dr. Christison quotes a case from
Pyl in which, after a large dose of opium, there was a complete remission
of symptoms; but paralysis came on, and the man died in ten days. (Op,
cit. 710.) He thinks that opium could only act in this manner by calling
forth some disposition to natural disease—some organic affection of the brain
being suddenly developed through the cerebral congestion occasioned by the
poison. In reference to Pyl's protracted case this may be the true explana-
tion ; but in other instances cited, we can only, it appears to me, refer the
fatal symptoms, notwithstanding the remission, to the direct effect of the poi-
son. After all, at an inquest the question would be reduced to this :—Would
the deceased have died under the same circumstances had he not taken the
dose of opium ? Whether the drug acted directly to destroy life, or indirectly
by inducing some fatal disease, it must equally be regarded as the immediate
cause ofdeath.

Diagnosis of poisoning by opium.—Cases sometimes present themselves
in which individuals die under symptoms closely resembling narcotic poison-
ing, and should any opium have been given by the medical attendant, a seri-
ous question ofmalapraxis is likely to arise. In severe burns'and scalds, the
brain often participates in the injury, and stupor frequently preoedes death.
In a case related by Mr. Abernethy, a medical man was oharged with the
manslaughter of a child by giving to it an over-dose of opium, while it was
labouring under the effeots of a severe scald. Mr. Abernethy stated in his
evidence, which was given in favour of the practitioner, that he thought the
exhibition of opium in such a case very proper:—that the quantity given,
eight drops of tincture of opium immediately after the aooident, and ten drops
two hours afterwards, was not an over-dose for a child : the circumstance of
the child continuing to sleep until it died, after the exhibition of the opium,
was no proof that it had been poisoned. This sleep was nothing more than
the torpor into which it had been plunged by the accident. The surgeon,
upon this evidence, was acquitted. It is very likely that Mr. Abernethy may
have taken a correct view of this oase; but as the age of the child is not
stated, it is impossible to form an opinion respecting the adequacy of the dose
prescribed, to occasion death. We shall see hereafter that young children
are very easily destroyed by doses much smaller than those administered in
this instance. An investigation of great interest in this point of view took
place at Putney, in July 1847. Dr. Wane, who was entrusted with the post-
mortem examination, communicated to me the following particulars :—A young
lady, aet. about 14, died suddenly soon after she had taken some opiate medi-
cine, and had applied tincture of opium as an embrocation. When the medi-
dical attendant was summoned, he found his patient insensible, and as he
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thought, ina state of narcotism from the medicine. The deceased, according
to one account, had taken three pills, consisting of half a grain of opium and
half a grain of extract of hyoscyamus (one to be taken every hour,) and the
liniment was composed of oil of turpentine and liniment of the susquicarbo-
nate of ammonia, each five drachms, tincture of opium two drachms : the
greater part of this was rubbed on the skin of the abdomen. Besides, it was
stated in evidence that thepatient took in two doses,a mixture containing a solu-
tion of muriate of morphia equivalent to about half a grain of opium. There
is every reason to believe that the deceased did not take on the whole, more
than a grain of opium, and there was nothing in the disease under which she
was labouring, to aggravate its effects. It was about eight hours after the
medicines had been taken that she was found insensible, with a scarcely per-
ceptible pulse, and she soon afterwards died. The medical attendant who
prescribed the medicine, suspected at the time that opium might have been
the cause of the symptoms, and at his application an inquest was held. The
appearances found on inspection were great congestion of the vessels of the
pia mater, as well as of the substance of the brain, with effusion under the
tunica arachnoides; in the abdomen there were all the marks of enteritis in
its most intense form, and to this death was properly ascribed, the apparent
narcotism having been nothing more than the stupor which often precedes
death in such cases. The quantity of opium taken by the deceased, was cer-
tainly insufficient to account for the symptoms and fatal result. (See Month.
Jour. Med. Science, Aug. 1847,p. 131.)

It is very well known that coma and convulsions are among the symptoms
which precede death under that form of death dependent on granular degene-
ration of the kidney. This is ascribed to the poisoning of the blood by urea.
The fact is important, inasmuch as a suspicion might easily arise in a fatal
case, where an ordinary dose of opium had been given in the course of
treatment, that death had been caused by the drug. Mr. Moore has commu-
nicated an interesting case involving this question, to the Medical Gazette,
(xxxvi. 821.) A man, set. 39, was admitted into the Queen's Hospital, Bir-
mingham, labouring under the following symptoms :—breathing laborious, at
times stertorous; stupor; on being roused he answered questions readily,
but with a stolid aspect; the muscles flaccid; pupils of moderate size, an-
swering perfectly to light; conjunctivas pallid ; pulse 94, full, but weak ; occa-
sional convulsive twichings of the upper extremities. It appeared that the
man, having suffered for a few days'from diarrhoea, went to a druggist's and
asked for some tincture of rhubarb, A large quantity was poured out of one
bottle into which a few drops of another liquid were dropped. The man
drank the dose in the shop : he soon afterwards became drowsy, returned to
the druggist's, and asked whether laudanum had been given him by mistake.
He was informed that a few drops had been put into the rhubarb on account
of the severity of the symptoms. Onreaching home he fell asleep, and con-
tinued sleeping, except when temporarily roused, until his admission. He
vomited shortly after taking the draught, but the matter ejected had been
thrown away. The stimulating and ambulatory treatment adopted in narcotic
poisoning, was resorted to with only a temporary removal of the somnolency.
The man still relapsed into a lethargic state, and even galvanism was em-
ployed with little benefit. The breathingbecame more oppressed; the extremi-
ties were cold and clammy, and the man was with great difficulty roused; the
pulse was 60, and feeble : pupils slightly contractile, and the stertor increased.
Bleeding "was attempted, but it had an injurious effect. The man died forty-
four hours after his admission, and one hundred and two hours from the time
of taking the dose of rhubarb and laudanum. The body was inspected
twenty-one hours after death. The blood-vessels of the membranes of the
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brain were slightly congested posteriorly; but the brain itself was firm, pale,
and exsanguine. The lungs were much congested and infiltrated with serum.
The stomach contained two ounces of a yellow pultaceous matter having no
smell of opium, and yielding no traces of this drug on analysis. The mu-
cous membrane was sound but congested ; that of the intestines, with general
congestion, presented several spots of ulceration. Both of the kidneys were
in a state of granular degeneration: the urine contained in the bladder was
albuminous, and urea was obtained by analysis, from the brain.

It will be observed that this case closely resembled one of poisoning by
opium, in the timeof the occurrence, and in the character and progress of the
symptoms. The occurrence of a remission, as it has been already stated, is
not against this view (page 470, ante.) It differed from the effects of opium
in the state of the pupils, which do not appear to have become contracted,
except towards the last; and in the condition of the brain, which was not con-
gested. At the inquest, the druggist's assistant deposed that he had given the
deceased four drachms of the tincture of rhubarb, into which he had dropped
onlyfive drops of laudanum. It is not at all probable that this small quantity
(equal to one quarter of a grain) would have occasioned the intense somno-
lency and death after so long a period in an adult, but it might be assumed
from the similarappearance of the tinctures, that the one had been accidentally
substituted for the other; and thus four drachms of laudanum (equal to twelve
grains of opium) had in reality been given to the deceased. On this assump-.
tion the whole of the facts, excepting the state of the pupils and brain, which
might be regarded as anomalous conditions, would admit of an easy explana-
tion, Unfortunately, the only method by which this mistake oould have been
detected was here inapplicable, the matter vomited by the deceased soon after
he had taken the draught, having been thrown away ! He did not come to
the hospital until fifty-two hours after he had taken it; and as he survived
between four and five days, and vomiting appeared among the early symp-
toms, it is not at all probable thatany traces of half an ounce of the tincture
of opium would be found in the stomach after so long a period had elapsed.
Mr. Moore deposed at the inquest that the immediate cause of death was con-
gestion of the lungs, which might have been produced by a poisonous dose of
laudanum, but that the disease of the kidneys, which was present, would fully
account for it, and that this latter cause was rendered more probable by the
discovery of urea in the brain.

For the reason mentioned, the real cause of death was obscure. It is quite
possible that a person labouring under granular degeneration of thekidneys,
with albuminous urine, and in whose brain urea may be detected, may die
from half an ounce of laudanum ; and there is nothing in the case to show that
such a mistake, by no means unusual in the preparation of draughts extempo-
raneously, could not have been made in this instance.

One of thegreat distinctions between the cotna of disease and that of poison-
ing by opium, is that in the.latter only, can the individual be readily roused
and made to have a temporary consciousness. In a doubtful case, therefore,
this condition should be looked for. It would be proper in all suspicious
instances, where coma, with or without convulsions, precedes death, to
examine the state of the kidneys—the quantity of opium given may be ascer7
tainable, and this granular condition of the kidneys may theq materially aid
the diagnosis. The urine may, however, be albuminous, independently of the
existence of this granular degeneration; and Dr. Rees has justly observed that
urea will be found in the blood in undue proportion in various conditions of
the body, characterized by ischuria to any extent. (Anal, of Blood and Urine,
2d edit., 159.) For many other facts connected with the diagnosis of narcotic
poisoning from various other diseases, see ante, page 58.

40*
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The diagnosis of these cases is not merely important in a medico-legal view,
but it is essential in order to direct the treatment. Thus the means required
in a case of narcotic poisoning, would only accelerate death if the symptoms
were owing to disease. In one instance, sulphate of zinc and brandy, with
forced motion in walking, were resorted to, when the inspection showed that
death had proceeded from disease, and not from opium !

Chronic poisoning by opium.— Opium-eating.—When opium is taken for a
long period in small doses which are gradually increased, its effects are very
different. It is this state which we witness in those individuals who are
addicted to opium-eating. The injurious effects of the drug thus taken for a
long period of time, have already given rise to an important question in law
relative to life-insurance; and it will be, therefore, proper to state those .facts
which have been ascertained with respect to the influence of this practice on
health. One of the best descriptions of the effects of opium-eating is thatgiven
by Dr. Oppenheim in his account of the state of medicine in Turkey. He
says, " The habitual opium-eater is readily recognised by his appearance. A
total attenuation of body,—a withered yellow countenance,—a lame gait,—a
bending of the spine, frequently to such a degree as to cause the body to
assume a circular form,—and glassy deep-sunken eyes,—betray him at the
first glance. The digestive organs are in the highest degree disturbed; the
sufferer eats scarcely any thing, and has hardly one evacuation in a week; his
mental and bodily powers are destroyed. As the habit becomes more con-
firmed, his strength continues decreasing, the craving for the stimulusbecomes
greater; and, in order to produce the desired effect, the dose mustbeVonstantly
augmented. After long indulgence, the opium-eater becomes subject to neu-
ralgic pains, to which opium itself brings no relief. These persons seldom
attain the age of forty if they have begun to use opium early." This descrip-
tion of the effects, is exactly what we should expect from physiological and
pathological reasoning. Dr. Christison states, that he has ascertained that
constipation is by no means a general consequence of the continued use of
opium; but this may be an exception to the rule. It is believed by some that
the action of the drug may be different in different countries, and that the
description of the effects produced by the use of opium in Turkey, cannot be
applied to the English opium-eater. The following case, however, which
occurred to Dr. A. T. Thomson at University College Hospital, is adverse to
this view:—

E. M., aged 35, was admitted May 26th, 1835. About seventeen years be-
fore she began to suffer from a pain in the right iliac region, for which a medical
gentleman ordered her to take ten drops of laudanum, night and morning. This
was gradually increased, the pain continuing, until at last she took three tea-
spoonfuls every four hours, night and day. At first the ten drops relieved the
pain ; but it was found necessary to increase the doseto produce the same effect;
so that the three teaspoonfuls at last did not produce so much relief as did the
ten drops at first. The effect of the small doses was simply to produce a relief
from the pain, without exertingany other particular influenceon the body or mind.
As the dose was increased, however, she found that it produced a very com-
fortable condition of the mind. She felt lively and cheerful, and was capable of
doing any amount of work; it also produced a sense of warmth over the whole
body. She had severe family afflictions, but was not at all distressed by them
whilst under the influence of opium, though she felt them severely at other times.
If she passed over the usual time for taking a dose, she felt the most distressing
sensations about the joints, notof pain, but such as she was unable to describe.
She suffered from involuntary motions of the arms, fingers and toes; numbness
in thelimbs and body generally; profuse perspiration, nausea, vomiting, and loss
of appetite; a saline taste in the saliva, and a bad taste in the mouth; tremor in
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the limbs; great sense of debility and lassitude. The memory and mental
powers generally became greatly impaired, attended by a miserable depression
of the spirits. These symptoms are all relieved by a repetition of the dose.
The opium also produced constipation,—not more than one motion occurring
in a week ;tind she does not recollect whether thiswas produced by medicine or
not. If the dose was deferred, she always suffered from severe headach. Her
sense of smell was so much impaired that she could perceive no pungency in
snuff; her taste was so much lost that shecould not distinguish pepper or mustard;
and her hearing had become so defective that she could hardly detect the voice
ofany one who spoke; yet her own voice sounded most disagreeably loud to her.
Her touch was s6 much affected that she could not execute any needlework.
The acuteness of all her senses was restored by the usual dose, the want of
which was indicated by flushing and heat of the face. During the period of
taking the opium, she had very little sleep, and in the intervals she could not
attempt to sleep, from want of thedesire, so that she generally worked all night.
What sleep she had was generally in the daytime, and that little was much con-
fused, and easily ended. About five or six years ago, her resources being ex-
hausted, she obtained admission into the hospital. Her laudanum here was left
off for the first three days, and all the above symptoms continued ; she now, for
the first time, appeared to see the most'frightful animals and other objects
in the ward. The symptoms were again relieved by her usual doses. The
laudanum was decreased during the whole time; and when she left the hospital
she took only a teaspoonful in the course of the day. On returning home, and
being dependent on her friends, she was obliged to discontinue the laudanum
and wine, and was even unable to get beer. She was now more miserablethan
before, all the symptoms returning with increased severity; and for the first six
months she was almost entirely helpless. She was then first affected with pain
in her chest and a cough, which has continued ever since. She was twelve
months at home before the above distressing symptoms disappeared. The only
consequences of her opium-eating at present, are a much impaired taste, numb-
ness of the limbs, coldness of the feet, inability to walk far without aching pains
in the limbs, and a general sense of lassitude.

There is also abundant evidence that this drug,as it has been administered to
children in the Factory districts, has produced serious detriment to health. In
Mr. Grainger'sReport on the Children's Employment Commission, it is stated
that laudanum and other preparations of opium are given to young children in
gradually increased doses, until the child will bear from fifteen to twenty drops
of laudanum at a time. The child becomes pale and wan, with a peculiar
sharpness of feature, and rapidly wastes away. The majority of these children
die by the time they are two years old, (ante, p. 36.) These facts appear to
show that climate does not at all affect the action of the drug in the early pe-
riods of life; and I do not think that the observations yet made, are sufficiently
numerous to justify us in affirming the existence of this influence with respect to
adults. It has been truly remarked that many may die young from the effects
of opium-eating, without the secret being discovered; for even the medical at-
tendant may be kept in complete ignorance of his patient indulging in it.

.In 1826, the Earl of Mar effected an insurance on his life; and two years
afterwards, i. e. in 1828, he died of jaundice and dropsy, at the age of fifty-
seven. The Insurance company declined paying the amount of the policy, on
the ground that the earl was, at the time of the assurance, and had been for
some time previously, an opium eater. This practice was concealed from the
insurers; and it was further alleged that it had a tendency to shorten life. It
was clearly proved in evidence that the earl had been a confirmed opium-eater
up to the time of his death. According to Dr. Christison, he used laudanum
for thirty years, at times to the amount of two or three ounces daily, taking a
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table-spoonful for, a dose. He was a martyr to rheumatism, and, besides,
lived rather freely. Many individuals who were constantly about him, and
many intimate friends, deposed, that until 1826(the year of the insurance) he
was of a cheerful disposition, and clear in his intellects. them ad-
mitted that they then perceived a change in his habits, which they attributed
to the adverse circumstances in which he was compelled to live. In 1825Dr.
Abercrombie found him enfeebled, and broken down in constitution, but with-
out any definite complaint. The main question at the trial was, whether
opium-eating had a tendency to shorten life ; for on this turned the issue,—
whether the concealment from, or the non-communication of the practice to, the
Office, was or was not material.

Drs. Christison, Alison, Abercrombie, and Duncan, were examined on the
part of theInsurance company; and, although they entertained the opinion that
the habit had a tendency to shorten life, they could not adduce any cases in
support of it. This opinion was based on the general effects of opium, as
manifested by its action on the brain,—by its producing disorder of the diges-
tive organs, and giving the individual a worn and emaciated appearance. In
most of the instances collected, there was no evidence that life had been short-
ened by the practice. On the contrary, some of the individuals had carried it
on for years, and had attained a good old age. The jury returned a verdict
for the plaintiffs, not on the ground that the practice was innoxious, and its
concealment immaterial, so much as on the technical point that the insurers
had not made the usual and careful inquiries into the habits of the deceased;
and they were therefore considered as having taken upon themselves the risk
of their own laches. It appears that the general question with respect to
habits, was not answered by the medical referee; and it was thereforeassumed
that the Office had taken the risk and waived the knowledge of them. A new
trial was granted, on the ground of misdirection; but the suit was com-
promised. •Hence it will be seen no decision was come to on this important question,
which is very likely to arise again. It is therefore proper to examine some
of the facts connected with opium-eating, in order, if possible, to see how far
it really tends to shorten life. In the case of the Earl of Mar it appeared to
be a fair inference that the habit did not shorten life; for he is represented to
have indulged in it for thirty years ; and for twenty-eight years, according to
the statements of his friends, no injurious effects had followed. Dr. Christison
has collected no less than twenty-five cases from numerous quarters, by which
we learn that opium has been taken in large quantities for forty years toge-
ther, without producing any marked injury to health. At a meeting of the
London Medical Society, Dr. Clutterbuck related the case of a woman who
for seven years had taken two scruples of solid opium daily. She was fifty-
four, had led an irregular life, and had first taken opium to relieve the pains of
rheumatism. The dose was not increased, and the usual ill effects of opium
were absent,—such as constipation, nausea, and loss of appetite. Although
she did not increase the dose, the effects of the diminution ofa single grain of
her usual quantity were most marked, and she immediately perceived them.
Many instances of a similar kind are recorded. Such cases appear to show
that opium-eating has not necessarily that tendency to shorten life which it
has been hitherto supposed to have. There is, however, sufficient evidence
to prove that me practice gives rise to prejudicial effects on the system, and
tends to impair health. It may not have this effect in all cases, except on the
withdrawal of the stimulus ; but this is not the question. It might be on this
principle argued that the drinking of alcoholic liquids has no tendency to
shorten life, because some hundreds of cases may be adduced in which the
individuals have been addicted to intemperate habits for years, and have still
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appeared to suffer but little in bodily health. All who have witnessed the
effects of opium-eating in Turkey and China, agree that the practice leads to
the speedy destruction of health, and it is therefore calculated to shorten life.
In a case of proposed life-insurance, the insurers ought to be informed of this
habit, where it exists; and no medical man should sanction its concealment
merely because many addicted to it, have lived for years in apparently tolera-
ble health. One of the questions put to a medical man is, whether he knows
of any material circumstance touching the health or habits of the person to
which the other questions in the certificate do not extend; and, if so, he is
required to state them. Now, without going the length of saying that the life
of an opium-eater is uninsurable upon a common risk, the habit is itself suf-
ficiently material to require that it should be declared in reply to such a ques-
tion as this. The practice may be, and often is, concealed from a medical
attendant; then the assured, if not candid in avowing its existence, must expose
his representatives to the risk oflosing all benefit under the policy. Indepen-
dently of medical data, which appear to favour both sides of this question, the
jury would probably be guided by the effect actually produced on the consti-
titution of an individual who had been addicted to the practice. If it have
continued for many years, and there were no proof of his health having in
consequence undergone any remarkable ohange, this might be regarded by the
jury as the best possible evidence in favour of the concealment not being in
that case material. The insurers could not equitably complain of the verdict
in the Earl of Mar's oase; for, as he began opium-eating at twenty-seven, and
died at fifty-seven, withoutany obvious injurious effects being produced by the
use of the drug, it could not be said that, in his case at least, the practice had
shortened life. I do not know that it is in our power to apply any better or
more practical test than this, under circumstances in which medical facts appear
to bear both ways. The habit is very differentfrom the abuse of alcoholic
liquids. No one can doubt that in this form of intemperance, the result must
be inevitably to impair health and to shorten life. The facts here bear only
one way; and, ifinstances of longevity can be adduced among spirit-drinkers,
they are well known and generally admitted to be exceptions to the rule.
The queries put by Insurance offices are now so explicit, that they must be
considered as including the habit of opium-eating; and there does not appear
to be any just pretence for evading the admission of the practice, either on the
part ofthe insured or (if known to him) of his medical attendant.

POST-MORTEM APPEARANCES.

In a case which proved fatal in fifteen hours, examined at Guy's Hospital, a
few years since, the vessels of the head were found unusually turgid throughout.
On the surface of the anterior part of the left hemisphere there was ecchymosis,
apparently produced by the effusion of a few drops of blood. There were nu-
merous bloody points on the cut surface of the brain:—there was no serum col-
lected in the ventricles. The stomach was quite healthy. Fluidity of the blood
is mentioned as a common appearance in cases of poisoning by opium. There
is also engorgement of the lungs; most frequently according to Dr. Christison,
in those cases which have been preceded by convulsions. (Op. cit. 732.)
Among the external appearances there is often great lividity of the, skin. This
may be taken as a fair statement of the post-mortem appearances in poisoning
by opium. Extravasation of blood on the brainis rarely seen;—serous effusion
in the ventricles, or between the membranes is much more common. The
stomach is so seldom found otherwise than in a healthy state, that the inflamma-
tory redness said to have been occasionally met with, may be regarded as pro-
bably due to accidental causes. When tincture of opium has been taken and
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retained on the stomach, increased vascularity in the mucous membrane may
be occasionally produced by the alcohol alone.

A case was referred to me by Mr. Colgate, in August 1844, in which a wo-
man, aet. 56, died in twenty-two hours after taking halfan ounce of tincture of
opium by mistake for tinctureof rhubarb. The body was inspected twenty-four
hours after death, and the following appearances were met with. The brain
was congested throughout, the blood in the sinuses fluid, and there was about
an Ounce of serum effused between the membranes and in the ventricles. The
heart presented a cartilaginous hardness near the tricuspid valves, but not so as
to interfere with their action. The lungs were emphysematous in places, and
there were some small tubercles scattered over them, chiefly in the right lung.
The liver was rather enlarged at the superior part of theright lobe, and consi-
derably congested at the lower extremity. The intestines, nearly empty, had
patches of congestion, with bloody mucus on the lining membrane. The spleen
was rather large:—therest of the body quite healthy. The stomach had be-
come partially decomposed:—at the larger end there was some redness of the
mucous membrane,but apparently of a pseudo-morbid character. The contents
consisted of a dark, pasty, offensive mass, ofa greenish-colour, intermixed with
lumps of half-digested animal food : there was no smell of opium to be perceived,
nor could the least trace of meconic acid or morphia be detected in them by the
most careful analysis.

In a case of poisoning by a large dose of tincture ofopium, Dr. Sharkey found
the following appearances twelve hours after death. The body warm and rigid;
the stomach healthy, containing a quantity of a gruel-like fluid, without any
smell of opium. Intestinal canal and all the other viscera healthy. The veins
of the scalp, as well as of the dura mater and sinuses, were gorged with blood;
but there was no effusion in any part of the brain. The contents of the sto-
mach yielded no trace of morphia or meconic acid, but there was no doubt that
death had been caused by opium, taken the previous night. (Med. Gaz. xxxvii.
235.)
* This description of the appearances refers to the action of large doses on
adults. In a case which I had to investigate a few years since, a child aged
fourteeen months was killed in eighteen hours, from the effects of a dose of in-
fusion of opium equivalent to from three to five grains of the powder. The
inspection of the body was made about twenty-four hours after death. It was
not emaciated; and, externally, there were no particular appearances, excepting
a few livid spots on the skin of the abdomen, back, and genitals, as also on the
upper part of the thighs, sides, and back of the neck. The eyelids were open;
the eyes sunk into the orbits, and their transparency gone: the child it seems,
had died with its eyes prominent and open. The pupils appeared contracted,
but the condition of the iris was not particularly noticed during life. The vis-
cera of the chest were perfectly healthy; there was no mark of effusion, or of
any organic disease. The right cavities of the heart were congested, and the
lining membraneof the organ was observed to be somewhat opalescent. The
viscera of the abdomen were also healthy, except the kidneys, the cortical struc-
ture of which had undergone some change from disease, although to a very
slight extent. It had evidently had no influence on the illness and death of the
child. The peritoneum presented, in some parts, patches of a milky whiteness;
but there was no appearance of inflammation or effusion. The stomach was
perfectly healthy; the mucous membrane was raised into numerous rugae, but
there was no trace of inflammation or disease in any part. The cavity jof the
organ contained about a teaspoonful of a white viscid liquid, apparently consist-
ing of milk and mucus in a semi-digested state. There was no farinaceous or
any other food present, and no smellof opium ; nor was the slightest trace of
morphia or meconic acid detected in it on analysis, although the child had not
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vomited, but had remained throughout in a state of insensibility. The intestines
were found quite healthy. On opening the duodenum and jejunum a small
quantity of liquid, similar to that contained in the stomach, was observed: this
was also collected and set aside for analysis. In the cranium, the blood-vessels
of the brain were found much congested; but there was no effusion or extrava-
sation of blood or serum. In all other respects the brain presented its usually
healthy characters.

From this account of the post-mortem appearances it will be seen that
there is nothing but turgescence of the vessels of the brain, which can be
looked upon as indicative of poisoning by opium, and even this is not always
present. This condition of the brain, however, if it exist, can furnish no evi-
dence of poisoning, when taken alone, since it is so frequendy found, as a
result of morbid causes, in otherwise healthy subjects.

QUANTITY REQUIRED TO DESTROY LIFE.

The medicinal dose of opium, inextract or powder, for ahealthy adult, varies
from halfa grain to two grains. Five grains would be a very full dose. The
medical dose of the tincture is from ten drops to one drachm,—as an average
from thirty toforty drops. Very large doses may be borne in cases of hydro-
phobia, colic, delirium tremens, and tetanus, while the effects of small doses
are aggravated by disease of the brain. As a suppository five grains are
sometimes prescribed; but I have known this quantity to produce alarming
symptoms in a healthy adult. In a case which occurred in London in 1838,
a man aged forty-five was killed by ten grains of solid opium; and in Sep-
tember 1843, a woman, aged thirty-eight, was killed by eight grains of the
drug given in two doses. (Brit, and For. Med. Rev., Oct. 1844, 558.) In
another instance, a lady, aged twenty-nine, suffered from vertigo, numbness of
the limbs, and other serious symptoms, when only twenty drops of the tinc-
ture were introduced in the form of enema, i. e., about one grain of dpium.
The same dose had been administered for six nights previously, without any
serious effects following;—this fact renders it not improbable that the drug
possesses an accumulative power. She continued in a state of delirium for
twenty hours, and the numbness of the limbs only ceased after forty-eight
hours. This was an unusually small dose thus to affect an adult. Dr. Bab-
ington has communicated to me the case of a lady who had taken five grains
of Dover's powder, i. e. about half a grain of opium, and who suffered from
stupor and drowsiness for three days. These serious effects produced by
small doses on adults, must however be considered as exceptions to the rule :
they appear to be due to idiosyncrasy, or toa peculiar susceptibility of the poi-
sonous effects of opium in certain constitutions. It must not be forgotten,
however, that they lead to one important inference in legal medicine, namely,
that an adult may be killed by a dose of opium, which many,relying upon a
limited experience, would pronounce to be innocuous. We have commonly
no means of detecting or recognising the existence of this idiosyncrasy in
individuals prior to the fatal event.

In a case communicated by Dr. Brown to Dr. Christison, four grains and
a half of opium, mixed with nine grains of camphor, killed a man in nine
hours with all the symptoms of narcotic poisoning. The smallest dose of
solid opium which has been known to prove fatal to an adult, was in a case
reported by Dr. Sharkey of Jersey. (Med. Gaz., xxxvii. 236.) A stout
muscular man, aet. thirty-two, short-necked and plethoric, swallowed two pills,
containing each about one grain and a quarter of extract of opium,—a quan-
tity equivalent tofour grains of crude opium: he was soon afterwards
attacked by a convulsive fit, and died. He took the opium after having made
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a full meal. On inspection, there was great lividity of the neck: a large quan*
tity of blood flowed from the scalp, superficial veins, and sinuses of the brain,
and there was effused blood, both fluid and coagulated, around the medulla
oblongata. There were patches of ecchymosis on the mucous membraneof the
stomach : the heart was flaccid, pale, and nearly empty: the vena cava and
venous system were much gorged. The plethoric condition of the patient
probably tended in this case to aggravate the effects of the opium. The
smallestfatal dose of the tincture in an adult, which I have found recorded,
is two drachms. The case is reported by Dr. Skae. (Ed. Med. and Surg.
Jour., July 1840.) The patient was a robust man, aged fifty-six ;—he swal-
lowed the tincture at ten in the evening, and died under the usual symptoms
the following morning ; the case thus lasting only twelve hours. The quan-
tity actually swallowed, however, appears to be involved in£ome doubt; for
it is subsequently stated (p. 135) that half an ounce of laudanum may have
been taken. - One fact was ascertained by Dr. Skae, of some medico-legal
importance; —that the individual rose from his bed and moved about at least
two, and probably three hours, after having taken the poison (see ante, p.
469,) showing thereby that stupor had not supervened at this time. Opium,
as meconate of morphia, was detected in the stomach. In another instance,
in which the quantity taken was probably equally small, and ultimately prdved
fatal, the patient was able to converse cheerfully and readily with a neigh-
bour two hours after she had swallowed the poison. In a case which I lately
had to investigate, a woman died in twenty-two hours after taking ha/fan ounce
of tincture of opium by mistake for tincture of rhubarb.

Recovery from large doses.—Very large doses of the tincture have been fre-
quently taken without proving fatal. At St. Thomas's Hospital, a few years
since, two women were brought in, who had each swallowed an ounce of the
tincture: they both recovered. (Med. Gaz. xix. 264.) Several similar cases
have occurred at Guy's Hospital. In July, 1841, a man was admitted, who
had swallowed one ounce and a half of the tincture. Vomiting came on, but
he was not brought to the hospital until twelve hours after he had taken the
poison. The stomach-pump was employed, and even under these disadvan-
tageous circumstances he recovered. Neither the matter then vomited, nor the
liquid brought off by the instrument, contained any trace of opium or Of meco-
nate of morphia, although the quantity examined amounted to six ounces.
About the same time a woman was brought in, who had swallowed ten drachms
of laudanumby mistake for tincture of rhubarb. Vomiting ensued, and she
did well. It appears reasonable to attribute these recoveries from large doses
to speedy vomiting, or' to the treatment employed: but this explanation will
not always be applicable. A case occurred to Dr. Young (Med. Gaz. xiv.
655,) in which a young lady took an ounce of laudanum in whiskey, and re-
covered in five days : there was no vomiting, and the cause of the symptoms
was not evensuspected until she had recovered from her stupor, and confessed
that she had taken the poison. Another case occurred at the Westminster
Hospital, in December 1843 (Lancet, Dec. 1843,) in which a woman, aged
twenty-five, was brought into that institution while labouring under symptoms
of poisoning by opium. She Was perfectly comatose, the features devoid of
expression, thelips purple, and the pupils contracted to the size of a pin's head.
The eyes were everted and fixed. Sulphate of zinc and tartar emetic were
given without effect, and the stomach-pump was not brought into use until
about an hour after her admission. The contents of the stomachwere entirely
free from the smell of opium. The woman was kept roused, coffee was ad-
ministered, and she recovered. It was ascertained that she had swallowed
one ounce of laudanum, but at what time before her admission, is not stated.
It is difficult to say on what the recovery of this woman depended ; for a very
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long time had elapsed before the contents were removed from the stomach,
and then there was no trace of opium to be perceived by the smell. Two
cases ofrecovery in young men are reported by Mr. Kirby, in which an ounce
and a half of the tincture had been swallowed. They were seen immediately,
and owed their recovery to energetic treatment. (Dub. Med. Press, Dec. 24,
1845, 407.) The following instance of recovery from an excessive dose of
opium, was privately communicated to me a few years since by one of my
class. A medical student, aftera hearty supper, at nine o'clock in the evening,
swallowed four dunces of tincture of opium (P. L.,) made by himself from
opium procured at a respectable druggist's. He went to bed and slept until
six o'clock the next morning, when he was awakened by a feeling of nausea.
He then vomited freely ; and, as he supposed, the whole ofthe contents of the
stomach, smelling strongly of opium, were ejected. He perfectly recovered
without feeling any other symptom than inability formuscular exertion. This
is the largest dose which I have ever known to be taken without fatal conse-
quences ensuing; and it is remarkable, that the opium should have remained
so many hours on the stomach without causing serious symptoms and death.

Conditions which modify the effects of opium.—There are some facts con-
nected with the fatal doses of this poison in adults which deserve consideration.
The effects of the drug vary with age, idiosyncrasy, habit, state of health or
disease, and mode of combination. The aged and the young are much more
strongly affected by opium than adults, and very small doses will suffice to
kill individuals at the extremes of life. With respect to idiosyncrasy, (see
page 37, ante,) its influence over the properties of this drug might be illustrated
by numerous cases. Some persons cannot bear the smallest doses of opium
without suffering from the most intense headach, and other painful symptoms.
Dr. Christison states that he is acquainted with a gentleman who, even when
in a state of perfect health, cannot take seven drops of laudanum (one-third of
a grain of opium) without being narcotized. Two instances have just been
mentioned where half a grain and one grain respectively occasioned alarming
symptoms in adults. The following is another instance of more recent occur-
rence, in a case reported by Dr. Steinthal. (Casper's Wochenschrift, Mai
1845, p. 294.) A man who had been suffering from piles, was ordered a
starch-clyster containing only one grain of pure opium. In about half an
hour after its administration the patient was found in a partial state of narco-
tism. There was pain in the head, which felt hot, the eyes were red and
suffused, glassy-looking, and half open ; the face flushed ; tongue dry ; and
there was a painful tenderness both in the head and face on the slightest
motion. The man was talkative and incoherent; still having sufficient sense
to put out his tongue when desired. There was complete loss of power in
the upper and lower extremities,and theman was in a half-stupefied condition.
A strong cup of coffee (half an ounce to a cup) roused him for a time ; but in
a quarter of an hour symptoms ofnarcotism again appeared, and continuedfor
two hours. The man fell asleep, and awoke somewhat refreshed, but he had
still lost all power of exerting himself: he slowly recovered from the effects
of the dose. It has been suggested that opium exerts a greater proportional
effect administered by the rectum than by the stomach, but there is nothing to
support this view ; on the contrary, the results of practice are decidedly ad-
verse to it.\ Cases in which this increased effect has been observed may be
of an idiosyncratic nature.

From these facts it is obvious that a very small dose, t. e. from two to three
grains, would in such cases suffice to kill an adult: and death might possibly
follow from the effects of one grain. This inference must not, however, be
strained too far: before it is admitted there should be some good reason from

41



482 ACTION OF OPIUM INCREASED BY DISEASE.

other sources to believe that idiosyncrasy exists,—a fact which may be com-
monly ascertained with respect to adults.

Some remarkable results connected with the effect of habit on the fatal dose
of opium, have been elsewhere detailed. (See page 36, ante.) It is popular-
ly known that opium-eaters will bear very large doses with impunity. It
would take a dose of some ounces to kill such individuals. The Turks begin
with from one to two or three grains, and increase the quantity gradually until
it amounts to two, three, or in many instances six drachms. From three to
eight ounces of laudanum are set down as the regular daily7 allowance of an
English opium-eater. The following case is mentioned by Mr. Kirby. A
gentleman, of a very haggard, sallow, gloomy appearance, and trembling all
over, entered a druggist's shop and asked for an ounce of laudanum, which
was properly refused without medical sanction. He then asked to be shown
how much an ounce was, and when it stood before him, measured in a gradu-
ated glass, he seized it from the counter, and eagerly swallowed it. The
druggist was struck powerless. The gentleman, seeing his greatalarm, assured
him it was needless, as he had been a long time an opium-eater, and took,
twice daily, as much as he had just drunk. He remained for half an hour in
conversation with the druggist, who was surprised to observe the wonderful
changes which so short a period hadmade in his visiter, whose mannerbecame
animated, at same time that his face became plump and suffused with a
pleasing blush. (Dub. Med. Press, Dec. 24, 1845, p. 407.)

Certain forms of disease are observed to aggravate the effects of this drug,
and to increase its poisonous properties. Thus it would be dangerous to
employ it where there are any symptoms indicative of fulness of the vessels
of the brain. In certain chronic diseases of the lungs, attended with cough
and expectoration, especially in aged persons, opium in ordinary or even in
small doses has been observed to have a very dangerous effect: it tends to
produce asphyxia. This fact is of importance, because in the first place it
may explain why death occurs from a small dose, and secondly it will exone-
rate the dispenser of the drug from the charge of having made a mistake, or
given an overdose. Medical men ought to be aware of this singular influence
of disease: by the want of attention to it they may expose themselves to a
charge of malapraxis. There are doubtless other diseases which exert a
similar influence, but they are unknown.

On the other hand, disease sometimes exerts a contrary influence. In colic,
delirium tremens, hydrophobia, and tetanus, there is a remarkable insensibility
to the operation of this drug, owing to the excited state of the nervous system.
In the two last-mentioned diseases, opium, in order to produce any effect
whatever, is often given in doses which would be certainly poisonous to the
individual in health.

Lastly, the operation of opium is much modified by combination with other
substances. Its narcotic properties are diminished by combination with tartar
emetic, ipecacuanha, camphor, astringent powders, and aromatics.

Action of opium on injnnfs.—As connected with this subject, it is important
lor a medical jurist to bear in mind, that infant* and young persons are liable
to be killed by very small doxes of opium; they appear to be peculiarly sus-
ceptible of the effects of this poison. Dr. Ramisch, of Prague, met with an
instance of a child four months old, that was nearly killed by the adn.' istra-
tion of one grain ofDover's powder, containing only the tenth part of a grain
of opium;—the child suffered from stupor and other alarming symptoms.

'The following case occurred in June, 1832. Four grains of Dover's powder
l(containing less than half a grain of opium) were given to a child four years
and a half old. It soon became and died in seven hours. Death

1was referred to inflammation of the throat, and the jury returned the usual
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unmeaning verdict of "Died by the visitation of God;" but there was no
doubtfrom the evidence that death was caused by the opiate medicine. Dr.
Kelso also met with an instance where a child, nine months old, was killed
in nine hours by four drops of laudanum, equal to only one-fifth part ofa grain
of opium: it was much convulsed before death. A case is referred to in a late
number of the Medical Gazette, in which two drops of laudanum, equal to the
tenth part of a grain of opium, killed an infant. The following is a more
recent illustration of the fatal effects of a similar dose. A nurse gave to an
infant, five days* old, two drops of laudanum, about three o'clock in the
morning. Five hours afterwards the child was found by the medical attend-
ant in a state of complete narcotism. It was revived by a cold bath, but a
relapse came on, and it died the same evening, about eighteen hours after the
poison had been given to it. On inspection, the brain and abdominal viscera
were found in a perfectly healthy state, and there was no smell of opium in
the stomach. (Prov. Med. Jour. Oct. 28, 1S46, p. 519.) The fatal dose
here, as in the former case, was equal to the tenth of a grain of opium, and
to only an infinitesimal dose of morphia!

Another case is reported (Lancet, Feb, 1842) in which a child, two days
old, was killed by a dose of a mixture containing one minim and a half of
tincture of opium, equal to the twelfth part of a grain. The child was seized
with narcotism, followed by coma, and died in fourteen hours. There are no
appearances in the body under these circumstances to indicate the cause of
death, and it is not very likely that the poison, when taken in so small a
quantity, could be chemically detected by the odour or tests. Dr. Pereira
sawr a case in which a powerful effect was produced upon an infant by one
drop of the tincture of opium, (Op. cit. ii. 1773;) and Dr. Merriman met with
an instance where a child, a month old, was thrown into excessive stupor by
a single drop of the tincture (equal to the twentieth part of a grain of opium)
contained in a dose of mixture prescribed for it. He met with two instances
where death was caused by a' very small dose of Godfrey's cordial, which
contains opium. In 1837, an inquest was held in this city on an infant, aged
four months, which was killed by half a teaspoonful of Godfrey'scordial. It
was properly stated by the medical witnesses, that the proportion of opium
in this instance was not more than half a grain to an ounce; and one pro-
fesspd himself ready to swear, that half a teaspoonful could not have caused
the death of the child. It is obvious, from what has been said above, that
great caution should be exercised in expressing an opinion as to the quantity
required to destroy the life of an infant. Six cases are quoted in the Provin-
cial Journal, (April 8, 1846, p. 163,) which show the serious effects of small
doses on young children: two of these proved fatal. We cannot measure the
effects of opium on infants, by what we observe in adults: but still we find,
that in spite of the accumulation of numerous facts, like those above related,
there is often a disposition in medical witnesses to refer the death of a child in
such cases to natural disease, because the quantity of opium taken, happened
to be small. As a proof of this may be mentioned the following case. A
woman gave a child four weeks old a narcotic draught, containing an eighth
of a grain of opium and as much hyoscyamus. The child fell fast asleep,
and died comatose in twelve hours. Contrary to well-ascertained facts, the
physician declared that the child could not have been poisoned by so small
a dose! A case was triedat the ChesterSummer Assizes, 1847 (Reg. v. Deans,)
in which this question was put to a medical witness. He was asked whether
four drops of tincture of opium would kill an infant, and properly replied in
the affirmative. The mother was charged with the murder, but acquitted.
The learned judge on this occasion held, that the careless or negligent admi-
nistration of the dru<? by a mother could .not be manslaughter, even although
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the dose might prove fatal. If she gave it with intention to injure the child,
then it would be murder; otherwise she must be acquitted. The same medi-
cine given carelessly by a nurse or stranger, might justify a verdict of man-
slaughter.

Dr. J. B. Beck has lately published in the New York Journal ofMedicine,
some excellent remarks upon the effects of opium on the infant subject. He
shows that while this drug has a much greater influence on an infant than on
an adult, in consequence of the greater impressibility of the nervous system, it
is at the same time much more uncertain in its operation; and it is thus liable
to prove fatal in very small doses. Among the instances which he has accu-
mulated, illustrative of the powerful action of the drug, he mentions one where
a young child was narcotized by fifteen drops of paregoric-elixir, equal to the
sixteenth part ofa grain of opium. This essay has been republished in the
Medical Gazette for March 1844,(vol. xxxiii. p. 767.) A case will be pre-
sently related, in which, under judicious treatment and adverse circumstances,
a child of nine months recovered afterhaving swallowed twenty-five minims
oflaudanum (p. 486.) vEffects of divided doses.—The quantity of this poison required to destroy
life may present itself to a medical jurist as a question under another form;
namely, whether a quantify, which, if taken at once would suffice to kill, will
prove equally fatal when administered at certain intervals in divided doses.
This question is especially important in relation to the effects of opiate mix-
tures or powders on young children. There are but few facts on record in
reference to it; but judging from the known operation of other poisons,—from
one case of poisoning by opium, and another by muriate of morphia,—it ap-
pears to me certain, when the intervals at which these divided doses are given
are so short that the patient has scarcely recovered from the effects of one be-
fore another is administered,—that thepoison may destroy life when the whole
quantity has been taken, although each dose individually might have been
harmless. If a sufficient time has elapsed between the doses, for the patient
to recover entirely from the effects, there may be some doubt whether death
would follow; although it cannot, I think, be denied that opium may possess
an accumulative power. (See case, ante, p. 479; also Pharm. Journ., April
1845.) The whole quantity taken at once, might kill in a few hours; while,
in divided doses, it might notprove fatal untilafter a longer period. (See case,
post, Muriate of Morphia.) The nature of the symptoms, as well as the
time of their occurrence after taking the medicine, and their aggravation after
each dose, are the facts upon which a medical jurist should chiefly rely in
forming an opinion as to the cause of death. The post-mortem appearances
in the body seldom furnish any information; and the poison is never likely to
be discovered in the stomach, since if it exist at all, it can only be in minute
fractional parts of a grain. It need hardly be observed, in reference to this
question, that when the quantity of poison taken at one dose is not sufficent to
kill, it is not likely that death will follow from the medicine being given at dis-
tant intervals in divided doses.

PERIOD AT WHICH DEATH TAKES PLACE.

It has been remarked that most cases of poisoning by opium prove fatal in
from about six to twelve hours. Those who recover from the stupor, and
survive longer than this period, generally do well; but from some cases which
have occurred, it would seem that there may be a partial recovery, and after-
wards arelapse, (ante, p. 470.) The symptoms, however, generally progress
steadily to a fatal termination, or the stupor suddenly disappears, vomiting
ensues, and the individual recovers. Several instances are recorded of this
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poison having destroyed life in from seven to nine hours. One has lately oc-
curred within my knowledge in which an adult died in five hours after taking
the drug prescribed for him by a quack. Dr. Christison met with a case which
could not have lasted above five, andanother is mentioned by him which lasted
only three hours. Dr. Beck quotes a case which proved fatal in two hours
and a half. (Beck, Med. Jur., 873.) The most rapid case of death yet re-
ported was that of a soldier who was accidentally poisoned, in September
1846,in the Hospital of Val de Grace. It appears that he swallowed by mis-
take about an ounce of laudanum, and died in convulsions in three-quarters of
an hour afterwards. (Journal de Medecine, Octobre 1.846, p. 475.) It is
possible that the drug may kill even with greater rapidity than this; but as a
medico-legal fact, we are at present entitled to state, that it has destroyed life
within the short period above mentioned. On the other hand, the cases are
sometimes much protracted. There are several instances of death in fifteen
or seventeen hours. I have known one case fatal in twenty-two hours, and
among those collected by Dr. Christison the longest lasted twenty-four hours.
(Op. cit. 712.) In eight fatal cases of poisoning by opium reported by Dr.
Beck, the smallest quantity taken was one drachm,—the largest, one ounce
and a half. The shortest time between the taking of the poison and death was
eight hours,—the longest twenty hours,—the average time of six cases four-
teen hours. (Dub. Med. Press, May 1845.) In the same journal it is stated,
on Dr. Beck's authority, that out of thirty-nine fatal cases of poisoning by
laudanum, the smallest quantity taken was one drop, the largest sixteen
ounces. The shortest period for death was two hours, the longestforty-eight
hours; average of twenty-three cases, twelve hours. These cases lose their
interest, as the details are not quoted.

TREATMENT.

The first object is to remove the poison by the stomach-pump, or in the case
of an infant, by a catheter, as speedily as possible. This instrument should
be employed until the water used for washing out the organ has nolonger the
colour or smell of opium. The entire absence of the drug may be perhaps
better indicated by adding to the liquid a few drops of a solution of a persalt
of iron. If no red colour be produced, there is reason to believe that there
is no meconic acid, and therefore no opium, present. (See tests for Meconic
Acid.) In thusremoving the poison, we at once arrest the progress ofabsorp-
tion. Emetics are of no service unless the individual possesses the power
of swallowing. Occasional dosesof sulphate of zinc may then be givento him,
and in the intervals, a decoction of strong coffee or tea. Cold affusion on
the head, chest, and spine, has been adopted with great success, and in infants
the plunging of the body into a warm bath, and suddenly removing it from the
water into the cold air, has been found a most effectual means of rousing the
child. (Med. Gaz. xxv. 878.) [Many cases are also recorded by Dr. Cross.
Transylvania Journal, i. 469.—G.] Flagellation to the palms of the hands
and soles of the feet or the back, has also been successfully employed. A
common way ofrousing an adult is to cause him to keep in continual motion,
by making him walk between two assistants. Above all things, the tendency
to fall into a state oflethargy must be prevented. Ifcalled to a person already
in a lethargic condition, the application of shocks to the head and spine by an
electro-magnetic apparatus will be found most effectual. It has in several in-
stances ledto the recovery of an individual when in an almost hopeless con-
dition. (See p. 74, ante.) As an illustration of the effects of an overdose
of this drug on voung children, and of the benefits derivable from the electro-
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magnetic treatment,the following case, reported by Mr. Colahan,willbe found
of some interest. (Dub. Med. Press, April 22, 1846, 244.)

A healthy child, aged nine months, had given to it by its mother, at one
o'clock A. m., twenty-five minims of laudanum to procure sleep. The lauda-
num was examined by Dr. Christison, and found to be of the usual strength.
A short time after its administration the mother's attention was attracted to
the child from its unusually loud breathing. The child was then applied to
the breast, which it received with its usual avidity, after which it was placed
in bed, when natural sleep was supposed to be enjoyed, and so continued
undisturbed for six hours. At seven a. m., the patient's respiration becoming
more oppressed, and, as itwas not sensible to impressions after being removed
from bed, the mother called on Mr. Colahan to see her child, which she said
had been ill since the previous night. At eight a. m., it presented the follow-
ing appearances:—Countenance pale and placid, with an expression of deep
and perfect repose; eyelids closed: it appeared to be in a peculiar slumber,
from which, when aroused, it evinced a constant tendency to sleep ; the respi-
rations were hurried, at times stertorous, and occasionally accompanied with
distinct stridor, with signs of intense bronchial irritation, and copious mucous
secretion without expectoration; pulse rapid and distinct, with hot skin.
The child had been under the influence of laudanum for seven hours and a
half, when emetics, flagellation, and cold affusion, were resorted to. Vomit-
ing was excited with evident relief, and renewed by the cold affusion. This
state of restored consciousness was always imperfect, and was speedily fol-
lowedby lethargy andprofound coma when the stimulating influence was with-
drawn. The pupils were contracted, and the retina was insensible to the stimu-
lus of light. This treatment was continued for two hours incessantly, when
sensibility, although imperfect, was easily excited. At one p. m., the insensi-
bility and torpor had evidently increased, with signs of cerebral congestion.
The previous excitants,—the internal use of ammonia, &c. &c, with inhala-
tionof its vapour, now seemed useless, and signsof revival were with difficulty
produced. Congestion with consequent sopor increasing, with an evident de-
crease of vital energy, the child was brought to the hospital, and subjected to
the action of an electro-magnetic coil apparatus. The strength of the electric
current was at first comparatively feeble ; the shock caused by its influence,
although perceptible, was slight, and proportionally diminished after applica-
tion to the different sensitive parts of the body. The strength of the battery
was now increased by sulphuric acid, and a rapid current of electricity de-
veloped, to the powerful stimulus of which the infantwas exposed, alternately
applied to different parts. The physiological effect was now apparent; and
it was notuntil the regulator was moved to its highest point, and the flow of
electricity had reached its maximum intensity, that complete signs of revival
were produced, causing involuntary muscular contractions, with frequent vo-
luntary efforts of the child to get released from its painful position. The gal-
vanic influence was continued for five hours, by which time sensibility
returned, with restoration of the functions of the nervous centres. Gradual
and progressive recovery continued, and in a few days the infant was perfectly
convalescent.

[Dr. Lee also speaks highly of this agent, in his notes to Guy's Forensic
Med. 668.—G.]

In a case in which two ounces and a half of laudanum had been taken, and
the patient refused to submit to the usual treatment, an emetic was injected per
anum, and it is reported, with success. (Med. Gaz. viii. 12.) Artificial
inflation of the lungs has been employed in the lethargic state, but it is of
doubtful benefit, since the great object is to apply a direct stimulus to the
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nervous system. Bleeding should not be resorted to until after the poison has
been completely removed from the stomach, as the abstraction of blood acts
injuriously by tending to promote absorption. It is, indeed, only justifiable
when, during the second stage, there is a strong and full pulse, with symptoms
indicative of cerebral congestion. If the pulse should become feeble,and sink
after the abstraction of a small quantity of blood, the operation should be
carried no farther. There are very few cases in which bleeding is necessary,
and, as Mr. Bullock has remarked, its tendency is rather to protract recovery.
(Med. Gaz. xix. 264.) Its indiscriminate application is decidedly injurious.
When there are signs of recovery, ammonia applied on rags to the nostrils,
and frictions to the chest with the compound camphor liniment, will aid in re-
storing the patient. Cataplasms of mustard and cayenne pepper have been
applied with advantage. The means above stated, variously employed, have
been found eminently successful; but especially the removal of the poison by
the stomach-pump. Out of numerous cases of poisoning by opium, brought
to Guy's Hospital, but very few have proved fatal, even when the remedial
treatment was applied late. Antidotes are of littleavail. (See p. 74, ante.)
Vinegar was formerly recommended, but it is known to be a powerful solvent
of morphia and other poisonous alkaloids. Its use, therefore, has long been
abandoned as decidedly objectionable. A case of poisoning by laudanum has
been lately reported, in the treatment of which vinegar was given intwo-ounce
doses every half-hour. The effect was to increase the stupor, and other bad
symptoms. (Med. Gaz. xxxviii. 683.) Orfila has recommended tannin in
the form of galls, oak bark, cinchona, or very strong black tea, as a chemical
antidote, because it has the property of precipitating morphia from its solution
in the form of a comparatively insoluble tannate. If this substance has acted
beneficially, it has most probably been by its stimulant and astringent pro-
perties. At any rate, as the tannate of morphia is not more insolublethan the
pure alkaloid itself (an active poison,) which requires 1000 parts of water to
dissolve it, and it is perfectly soluble in the acid secretions of the stomach, it
is difficult to admit Orfila's chemical explanation.

The best liquid for exhibition, is undoubtedly a very strong decoction of
coffee. This operates as a safe and excellent stimulant when the power of
deglutition is retained.

It has been long known that the vegetable alkaloids underwent decomposi-
tion by chlorine, and M. Flandin has recently announced that when morphia
dissolved in a weak acid is combined with any alkaline hypochlorite, it is
liable tobe decomposed and rendered inert. He suggests, therefore, thatacetic
or any other weak acid might be safely used in poisoning by opium or mor-
phia, provided it was combined with one of those salts. (Gaz. Med. Juillet
31, 1847, 620.) It appears to me that it would be decidedly objectionable to
administer as an antidote a hypochlorite with any acid (p. 233, ante.) We
might as well exhibit chlorine at once ; and as to the beneficial operation of
such a mixture, this remains yet to be established by experiment.— » j j rIn a late number of the Gazette Medicale, M. Bouchardat has recommended
the employment of the ioduretted iodide of potassium as an antidote. Accord-
ing to him, this solution forms insoluble and inert compounds with the alka-
loids, especially with morphia. The product, he states, is even insoluble in
weak acids. The proportions which he recommends are, iodine three grains,
iodide of potassium six grains, water one pint. It is recommended to be given
in doses of a wine-glassful, and vomiting should at the same time be promoted
by emetics. (Janvier 9, 1847,p. 31.)
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POISONING BY POPPIES.

The heads of the white poppy, grown in this country, contain meconate of
morphia. They yield an inspissated extract called English opium, which,
according to Mr. Hennell, contains five per cent, of morphia. The white
poppy-heads, therefore, yield to water in the form of decoction, a poisonous
salt capable of Acting deleteriously on young children. Many cases of poi-
soning have occlrrred from the injudicious use of Syrup of poppies, which is
nothing more than a sweetened decoction of the poppy-heads. This syrup is
said to contain one grain of extract (opium) to one. ounce (Thomson.) The
common dose of itfor an infant three or four months old, is half a drachm,-—for adults, two to four drachms. (Pereira, ii. 1769.) There is some reason
to believe that what is Often sold by many druggists for syrup of poppies as a
soothing or cordial medicine for children, is nothing more than a mixture of
tincture or infusion of opium with simple syrup; it is therefore a preparation
ofvery variable strength. Thismay account for whatappears to many persons
inexplicable, namely that an infant may be destroyed by a very small dose.
In January 1841, a child six months old is said to have died from the effects
of less than half a teaspoonful of syrup of poppies bought at a retail druggist's.
The narcotic symptoms were fully developed in three-quarters of an hour.
The syrup in this case may have contained tincture of opium. Seven children
are reported to have lost their lives by this syrup in 1837-8. In one of these
cases, a teaspoonful and a half was given. Stupor came on in half an hour,
and the child died the following day. A teaspoonful has been known to prove
fatal to a healthy child. (Pereira, ii. 1769.)

The following are cases of poisoning by the Decoction ofpoppies. A woman
boiled two poppy-heads in a quarter of a pint of milk, and gave only two small
spoonfuls of this decoction to her child. In an hour, the child fell into a deep
lethargic sleep,—the respiration became stertorous, and in ten hours it died. On
inspection, the brain and its membranes were found congested. In a second
case, a maid-servant in order to quiet a child, gave it two teaspoonfuls of a de-
coction made by boiling one poppy-head in a small-pot of water. The child
was found dead in the morning. The brain and its membranes were much
congested; and the ventricles contained bloody serum. The seeds of the
poppy were found in the stomach.

The effects are not always of this serious character, as the following case will
show. A woman gave to her child several teaspoonfuls of a strong decoction
of poppy-heads. In a quarter ofan hour it fell into a deep sleep, from which it
could not be roused. Medical assistance was not.called for thirty-six hours, and
then the child was almost moribund. The eyes were sunk, the lids half open
and surrounded by a livid circle, the pupils dilated and insensible, the face pale,
with a slight blueish tint, the extremities almost paralyzed, respiration hurried,
the pulse frequent, small and trembling, the forehead covered with a cold sweat,
and the lower jaw depending. No urine had been voided, nor had the child
passed any motion, since the first occurrence of thesymptoms. It was too late
to think ofremoving the poison from the stomach. Coffee and other stimulants
were used, under which the child recovered. (Ann. d'Hyg. 1845, i. 212; also
Med. Gaz. xxxvi. p. 305.)

It may be observed that the poisonous salt of morphia is generally considered
to exist in the capsule of the poppy, and not in the seeds; but Sobernheim men-
tions one or two cases ofpoisoning by the seeds of the plant. (Tox. 500.) For
other cases, see Henke Zeitschrift der S. A. 1844, i. 302. Extract ofpoppies
acts like thedecoction, but it is more powerful. The dose of this medicinal pre-
paration for adults, is from two to twenty grains.
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Godfrey's cordial.
This is chiefly a mixture of infusion of sassafras, treacle, and tincture of

opium. The quantity of tincture ofopium, according to Dr. Paris, is about one
drachm to six ounces of the mixture, or half a grain of opium to one ounce,
but it is very probable that, like the so-called syrup of poppies, its strength is
subject to great variation. A case has been already related (ante, p. 483,) in
which half a tea-spoonful, = l-32d part of a grain of opium, was alleged to
have caused the death of an infant. In 1837-8, twelve children were admitted
to have been killed by this mixture alone. The explanation of this is, that the
medicine is given in large doses by very ignorant persons/

[The formula for Godfrey's cordial adopted by the Philadelphia Coll. Pharm.
orders rather more than one grain of opium to the fluid ounce.—G.]

DALBV'S CARMINATIVE.

This is a compound of several essential oils and aromatic tinctures in pepper-
mint water, with carbonate of magnesia and tincture of opium. According to
Dr. Paris, thene are five drops of thetincture, or one quarter ofa grain of opium,
to rather more than two ounces of this mixture, or the one-eighth of a grain to
an ounce. The formula commonly given is, carbonate of magnesia twoscruples,
oil of peppermint one minim, of nutmegs two minims, of aniseed three minims,
tincture of opium five minims, spirit of pennyroyal and tincture ofassafcetida of
each fifteen minims, tincture of castor and compound tincture of cardamoms 'of
each thirty minims, and of peppermint water two ounces. According to this
formula, tincture of opium forms the 1-211thpart by measure, or one teaspoon-
ful would contain the l-64th part of a grain of opium. Like most of these
quack-preparations, it probably varies in strength. An infant is reported to
have been destroyed byforty drops of this nostrum,—a quantity, according to
the strength assigned, equivalent to more than two drops of the tincture or one-
tenth of a grain of opium. Accidents frequently occurfrom its use, partly owing
to ignorance, and partly to gross carelessness on the part of mothers and nurses.

PAREGORIC ELIXIR. COMPOUND TINCTURE OF CAMPHOR.

This is a medicinal preparation of alcohol, opium, benzoic acid, oil of aniseed
and camphor. Opium is the active ingredient, and of this the tincturecontains
rather less than one grain in every half ounce (nine grains to five ounces.) It
is sold to the public at the rate of fourpence per ounce. Fatal cases of poison-
ing by paregoric are not very frequent: the following occurred in March 1843.
A child between five and six years old, had hadsomecough medicine prescribed
for it, at a druggist's. The medicine consisted as nearly as could be ascertained
from a portion left in the bottle,—of paregoric, having about from one-fourth to
one-half the strength of the pharmacopceial tincture. The child took two-thirds
of this mixture, given in divided doses,at somewhat irregular intervals, and died
in about thirty-six hours. The quantity of opium in the portion of the mixture
taken, was, judging by comparison with the usual strength of the tincture, from
three-fourths of a grain to one grain and a quarter. The child became drowsy
after each dose, and slept on one occasion for several hours together. It was
occasionally roused, and appeared sensible; but again relapsed into drowsiness
on taking the medicine. A few hours before its death, it was found comatose,
with stertorous breathing and strongly contracted pupils. On inspection, the
whole of the organs were healthy, with the exception of the parietes of the ven-
tricles of the heart, which were somewhat thickened;—there was no turgescence
of the vessels of the brain, nor effusion in the ventricles. The liquid contents of
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the stomach yielded no trace of opium or an opiate. There was, however*, no
doubt that the death of this child had been caused by an opiate. This was
proved, 1, by the nature of the medicine taken; 2, the nature of the symptoms,
which were aggravated after each dose; 3, the confirmed coma and stertor;
and, lastly, the absence ofevery other cause to account for the rapid deathunder
the circumstances. (G. H. Reports, April 1844.) It was a question here, how
far a small quantity ofopium in divided doses was likely to prove fatal to a child
of this age] The answer was given to the effect, that although each dose might
be individually harmless, the frequent repetition of the medicine, when the child
had scarcely recovered from the effects of the former dose, might operate fatally.
(See p. 484, ante.)

In another case, a child,aged 7 months was killed by a tea-spoonful given
in two doses at an interval of a day, i. e. by a dose equal to one quarter of a
grain ofopium. (Pharmaceut. Jour., Ap. 1845, p. 464.)

Dover's powder, (pulv. ipecac, comp.)
This is a preparation of opium, the effects of which onyoung children have

been already adverted to (ante, p. 482.) The proportion of epium is one-
tenth part, or one grain in every ten grains of the powder. A child has been
killed by four grains—therefore by a quantity containing about two-fifths of a
grain of opium.

The following case of poisoning by Dover's powder is reported by Mr.
Griffiths. (Medical Gazette, March 1844.) About ten grains of the powder
were given by mistake to an infant seven weeks old, and it died in twenty-four
hours. On an inspection of the body, the countenance was placid, and the
fingers of both hands were firmly contracted. In the abdomen, the colon was
seen to be distended with flatus; the spleen, kidneys, and intestines were
healthy ; the liver gorged with blood; the stomach contained a very small
quantity of colourless viscid matter. The inner coat was vascular; and at the
great curvature as well as in other parts, the blood-vessels were highly injected
in patches. The lungs were gorged with blood; the upper lobes being infil-
trated with a greenish serum. The pericardium was vascular, and contained
about a drachm of fluid. The right auricle was empty ; the left ventricle con-
tained some thin fluid blood, and a small coagulum. The sinuses of the dura
materwere filled with dark coagula ; the surface, of the brain appeared covered
by a complete network of vessels, distended with light-coloured blood. On
the surface of each posterior lobe of the cerebrum, slight extravasation had
taken place. The brain was soft, and the difference of colour between the
gray and white matter barely discernible. The vessels in the substance of the
brain were gorged with blood, presenting, on section, a thickly studded ap-
pearance—the spots were of a deep dull red, and in many places coalescing.
There was a small quantity of fluid in each lateral ventricle, and on the floor
of each, the blood-vessels were largely distended. There was serous effusion
on the surface as well as at the base of the brain, to the amount of about half
an ounce. The contents of the stomach were carefully analyzed, but neither
morphia nor meconic acid could be detected. This case is interesting in several
particulars. In the first place, it is surprising that so young an infant should
have lived so long after taking a dose equivalent to onegrain of opium. Making
every allowance for the great vascularity of the brain in young subjects, it ap-
pears from the inspection, that the opium had here affected the organ, and
caused a general congestion as well as effusion and slight extravasation ; —the
last-mentioned condition is somewhat rare in poisoning by opium. The non-
detectionof the poison in the contents of the stomach was sufficiently accounted
for by the very small quantity of opium in the dose of Dover's powder, and
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by the length of time which the child survived. The opium contained in ten
grains of Dover's powder is equivalent only to about the twentieth of a grain
ofmorphia, and probably about the same proportion ofmeconic acid. It has
been already observed that it is extremely rare to find opium in the stomachs
of young children poisoned by small doses.

OPIUM LOZENGES.

It is not generally known that cough lozenges sold to the public often contain
a large quantity of opium. Mr. Garlick has communicated to theLancet a
case in which he was called to a man who had occupied himself during an
afternoon in sucking one ounce and a halfof these lozenges. After a time he
was observed to become drowsy. His countenance.was very pale : there was
great somnolency; and it was with difficulty thatany reply to a question could
be obtained. The pupils were strongly contracted; the breathing heavy and
oppressed, occasionally stertorous ; and the pulse smalland feeble. With some
difficulty, and after active treatment, the man recovered. For twenty-four
hours afterwards he experienced general numbness. The vender of the lo-
zenges knew nothing about the quantity ofopium contained in them ! (Lancet,
137, Jan. 30, 1847.)

[Wistar's Cough Lozenges, so much employed in this city, contain about
1-60 of Opium.—G.] •

MORPHIA AND ITS SALTS.
Morphia and its saline combinations must be*regarded as active poisons.

The pure alkaloid is known from its salts by its great insolubility in water,
(see post, p. 501) and owing to this property some have regarded it as less
poisonous. The acrid secretions of the stomach would, however, dissolve it
in sufficient quantity to produce very speedily dangerous effects. The two
principal salts of morphia are the muriate and the acetate. The first of
these is now largely employed in medicine, and both are preferred to the pure
alkaloid, which is seldom given medicinally. They are used in powder and
solution, but most commonly in the latter form. The medicinal dose of mor-
phia, or of either of its salts, may be stated to be from of a grain
gradually increased to two grains. There is no other poisonous substance
so completely under the influence of habit,—hence very large doses may be
borne after a short time with impunity. When applied ertdermically, the
cuticle having been previously removed by a blister, a dose of from one to two
grains is sprinkled over the skin : but violent symptoms have been occasionally
observed to follow even from half a grain. The Muriate ofmorphia is used*
according to the Edinburgh Pharmacopoeia, dissolved in rectified spirit and
water,—the solution being of such a fixed strength as to be equivalent to tine--
ture of opium. One ounce of the solution containsfour grains and a half of
the muriate, and the dose for an adult is from twenty to forty minims. It is
important that the medical practitioner should be well acquainted with the
strength of morphia and its preparations compared with the ordinary prepara-
tions of opium (see ante, p. 466.) Morphia and its salts have an intensely
bitter taste.

Symptoms.—The case of Dr, Castaign, in 1823, (see post, p. 494) first
called the serious attention of the profession to the poisortous properties ofthe
salts of morphia. Soon after the trial andconviction of this person, numerous
monographs on this subject appeared, and many experiments were performed
in order to determine not only the ordinary effects of the salts ofmorphia, but
the best process for its detection in the dead body. Dr. Vassal describes the
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symptoms produced by Acetate of morphia used medicinally in the following
order:—1, an irresistible tendency to sleep ; 2, a well-marked slackening of
the circulation, the pulse becoming small and slow, but remaining regular; 3,
the contractility of the pupils, as well as the sensibility of the retina aug-
mented; 4, copious perspiration during sleep—this ceases if the use of the salt
be continued, but reappears on every increase of dose; 5, obstinate consti-
pation ; 6, more or less retention of urine; 7, irritation over the whole of the
skin, accompanied in some instances by an anomalous eruption. (Conside-
rations Medico-Chimiques sur 1'Acetate de Morphine, 102.) When either of
the preparations is taken at once in an overdose, the symptoms are more
strongly marked, and they follow each other more speedily. They generally
commence in from Jive to twenty minutes after the dose of poison has been
swallowed; and they very closely resemble those observed in poisoning by
opium. As a summary, it maybe stated, that they consist in dimness of sight,
weakness and relaxation of the muscular system, tendency to sleep, stupor,
loss of consciousness, coma, stertorous respiration, and more commonly than
in poisoning by opium, there are convulsions. According to Orfila, in nine-
teen-twentieths of all cases, the pupils will be found strongly contracted, a
statement which I believe to be correct: the few exceptional cases were those
in which the dose was excessive, and the symptoms were unusually violent.
The state of the pupils gave rise to great difference of opinion among the me-
dical witnesses on the 1trial of Dr. Castaign. (Orfila, ii. 185; see post, p.
495.) The condition of the pulse varies greatly. In some cases there is
great irritation with itching of the skin, and irritability of the bladder with
difficulty of passing urine. Vomiting and diarrhoea have been met with in
those instances in which the* dose was large.

Post-mortem appearances.—The only post-mortem appearance which can
be referred to the action of morphia, or its salts, is fulness of the cerebral
vessels, with occasionally serous effusion. These poisons have no local irri-
tant action, and they, therefore, leave nomarks of their operation in thestomach
and bowels.

Quantity required to destroy life.—One of the most important ques-
tions connected with this form of poisoning, is that which relates to the dose
of morphia required to destroy thelife of an adult. Although from facts to be
presently stated, there can be no doubt that the salts of morphia are very ener-
getic poisons, several cases might be quoted to show that they are sometimes
taken with impunity in large doses. The. conditions of the body which
influence the effects of opium (ante, p. 481,) operate equally with respect to
morphia. The muriate of morphia has been given in doses of two grains
every six hours without ill effects; but then the commencing dose was a quar-
ter of a grain, and this was gradually increased. Under these circumstances,
it is wellknown that after a time, as much as from eight to ten grains will be
required to act as a narcotic. In diseased conditions of the nervous system,
what might be regarded as poisonous doses of these salts are given without
injury. Dr. Pereira states, that in a case of insanity he gave two grains of the
muriate at one dose, withoutany ill effect following. (Op. cit. ii. 1779.)

In one instance that came to my knowledge, an adult, who had taken the
muriate medicinally, was killed by a dose of three grains. In a case which
occurred in London, in April 1846, a woman, aged sixty-six, was killed by a
dose ofsix grains, under the following circumstances:—She was admitted into
University College Hospital, labouring under gangrene of the right foot. A
draught containing three quarters of a grain of muriate of morphia was pre-
scribed for her: she had taken this dose, it appears, safely on two or three
previous occasions. By some mistake, a stronger solution of morphia than
thatintended by the prescriber was used, and a draught, containing six grains
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of the muriate, was given to her by the nurse about nine o'clock. In three
hours, the woman was found in a state of complete narcotism, and in spite of
every available remedy, including galvanism, she gradually sank, and died nine
hours after taking the draught. (Med. Times, May 9, 1846,p. 114.) Dr.
Christison has collected three cases in each ofwhich ten grains of themuriate
proved fatal. In one of these, a woman took this dose ofthe pure muriateby
mistake. This being discovered immediately, means were used to prevent
any ill effects from the accident. Within half an hour after the poison had
been swallowed, the stomach was, completely cleared by the stomach-pump.
At this time the patient was quite sensible. Stupor quickly came on,—deep
coma gradually appeared; and before night she expired. (Op. cit. 727.) This
case is important, because it shows,—first, that absorption, to an extent to prove
fatal, may occur in half an hour ; secondly, that there may be a complete re-
mission in the symptoms, and afterwards a fatal relapse, (see ante, p. 469;)
and thirdly, it throws an important light upon the case of Castaign (p. 494,)
as it proves that a person may die after many hours from the effects of one
dose of morphia, and no trace of poison remain in the stomach.

The Acetate of Morphia is subject to similar anomalies with respect to
dose. Mr. Headland states that he attended an opium-eater, who was in the
habit of taking seventeen or eighteen grains of the acetate daily. A case is
reported in most works on toxicology, in which a young man swallowed ten
grains of the acetate, and shortly afterwards forty grains: he suffered from
the usual symptoms, but ultimately recovered, although he had taken in the
whole, fifty grains of the acetate of morphia on an empty stomach! An
account of this case will be found in Schneider's Ann. derS. A., 1836,i. 455.
In the Edinburgh Medical and Surgical Journal, (vol. xxxiii. p. 220,) a case
is reported where a young man recovered in four days, after taking twenty
grains of the acetate; but the most remarkable instance of all, is thatreported
by M. Bonjean, in which a young man, aged twenty-four, entirely recovered
in about eight hours from a dose of fifty-five grains of acetate of morphia in
an ounce of water. No symptoms of any importance manifested themselves
until an hour after the poison was taken, and there was then simply vertigo
with slight somnolency. Two hours after the occurrence, he still had the
power to answer questions ! In four hours deep coma supervened, but under
copious bleeding and other treatment, this gradually disappeared. (Ann.
d'Hyg. 1845, i. 150.) The following is a more recent case of recovery from
a large dose:—A man swallowed at once ten grains and three quarters of
acetate of morphia. Tartar emetic was immediately given, but withoutpro-
ducing vomiting. About three hours after the accident, and while the patient
was in a state of deep coma, highly concentrated solution of coffee with the
solid residue was given to him. The patient swallowed about ten ounces in
twelve hours. The coma disappeared, and he perfectly recovered. (Gaz.
Med., Mai 1, p. 346.) On the other hand, from an interesting case which
occurred in 1838,(Lancet, Nov.,) there is reason to suppose that only halfa
grain of the acetate of morphia caused the death of a lady to whom it had
been administered as a medicine! She was at the time in a state of ill health.

According to Dr. Melion, this salt (acetate of morphia) exerts proportion-
ably a much more powerfully narcotic effect than opium. Even from small
doses administered medicinally, he observed the following symptoms :—the
child became dull and drowsy, and gradually fell into a state of stupor; it lay
with its eyes shut, or half-open —one more so than the other; the ball of the
eye fixed or rolling about: the pupil contracted and inactive ; the heat of the
head increased, and the scalp and face covered with a copious perspiration.
The child murmured or spoke during its sleep, and moved its upper lip and
jaw as if in the act ofsucking; if it awoke, it expressed a desire to drink, and
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again fell asleep. It continued in this state for eight or twelve hours. In
a more advanced stage, there was venous congestion over the whole body, the
child lay listless, the skin was purple, the temperature diminished, the pupils
strongly contrasted and quite inactive, the cardiac pulsations weak, the respi-
ration slow, the pulse quick or slow, small and weak, and all the secretions
and excretions were suppressed. Unless quickly roused, convulsions ensued,
and these were followed by death. (Monthly Journal of Medical Science,
Dec. 1846, 455.)

On the whole, notwithstanding the anomalies which have been observed,
we are, I think, justified in regarding it as rather the exception to the rule,
that a person not used to the drug, should escape, who has taken more than
two grains of either salt, and that a far less quantity than this will suffice to
kill a child. Dr. Vassal states, that when he gave in one day more than
three grains of the acetate to a patient, narcotism was invariably induced.
Symptoms of poisoning have certainly been produced by one grain of
the acetate; and that the muriate given in this dose may destroy life, is
proved by the following case reported by Dr. Paterson. A girl, set. 19, was
'brought to the Edinburgh Infirmary, in December 1845,labouring under the
following symptoms :—She was perfectly insensible ; the breathing somewhat
hurried and oppressed ; pulse almost imperceptible, and so rapid that it could
not be counted ; the pupils were contracted to the size of a pin's head. It
was ascertained that an eight-ounce cough-mixture had been prescribed for
her, containing two drachms of the solution of muriate of morphia, equivalent
to rather more than one grain of the salt. She commenced taking the mix-
ture at 8 p. m., and, being anxious to obtain relief for her cough, she had
taken the whole ofit in divided doses by 2 a. m., (over a period of six instead
of twenty-four hours.) She then fell into a state of insensibility, which had
continued up to the time of her admission to the hospital at 9 o'clock a. m.
She died soon afterwards: i. e. rather more than thirteen hours from the
period at which she commenced taking the mixture. On inspection the only
morbid change observed in the head, was a somewhat less-marked appearance
of the depressions between the convolutions ; and the vessels contained dark-
coloured blood. There were marks of inflammatory disease in the lungs.
The stomach, which was much corrugated, contained a pint of greyish-coloured
fluid. It was perfectly healthy. In the heart and great vessels there were
numerous coagula ofblood, showing thatfluidity of theblood is not an indication
of narcotic poisoning. There was purple lividity of the face, neck, and arms.
(Monthly Jour. Med. Science, Sept. 1846,p. 191.) The case is interesting,
not merely on account of its furnishing an illustration of the smallest fatal
dose of this poison yet known, but because the dose was taken at intervals
during a period of six hours. It corroborates the inference of poisoning by
paregoric elixir in a case elsewhere described. (See p. 489.) The frequent
repetition'of a poisonous medicine, if the interval between the dose be not
sufficiently long to allow the individual to recover from its effects, will operate
as fatally as if the poison was given at once. It also tends to strengthen the
view that the salts of morphia have an accumulative property. Dr. Pater-
son suggests what is not improbable, that the inflamed condition of the lungs
may have added to the intensity of the effects produced by the morphia.
We learn from this case that the muriate of morphia is a very energetic poi-
son. Dr. Kelso states that he suffered most formidable symptoms from
taking only about half a grain of the muriate of morphia. (Lancet, Sept
1839.)

The poisonous action of the salts of morphia gaverfse to an important medi-
co-legal investigation in Paris in 1823, which ended in the trialand execution of
a Dr. Castaign, who had formerly been a pupil under Orfila, and was charged
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with having made use ofhis knowledge ofpoisons to take away life. Thefacts
were these:—Dr. Castaign was intimate with two brothers, who were young
men offortune. One of them, Hippolyte Ballet, who had been for some time an
invalid, and was attended by Castaign, died in October 1822. Although he
died rather suddenly and under severe symptoms, no suspicion arose that his
death had occurred from other than natural causes. On inspection, nothing
was observed in the body to indicate violent death. He made his will in
favour of Castaign, and left nothing to his brother. Castaign afterwards
surrendered the will to the surviving brother for a large sum of money.
About seven months afterwards the prisoner Castaign, who had been travelling
about with the surviving brother, Augustus Ballet, unaccompanied by servants,
put up at a tavern at St. Gloud. In the evening Ballet complained of feeling
unwell: some sugared wine was given to him by Castaign, but without relief
The prisoner left hiscompanion atfour o'clock in the morning, as he said to take
a walk in the park; but it was proved that instead of doing this, he privately re*
turned to Paris, procured at the shop of one druggist twelve grains of tartar
emetic, and at another shop twenty-six grains of acetate of morphia. He im-
mediately returned to Ballet, whom he found still lying ill. He prescribed for
his patient cold milk, and gave it to him himself. In five minutes Ballet was
seized with convulsions, and in about half an hour with vomiting and purging.
He was attended by a physician, who treated the case as oneof cholera morbus.
In the evening the patient became insensible; unable to swallow ; bathed in a
cold perspiration; with a small pulse; burning skin, jaws locked, the neck rigid,
the abdomen tense, and convulsions of the extremities. After a few hours he
was seen by another physician: the breathing was then stertorous, and the
pupils much contracted: there was an entire loss of sensibility in the legs. He
died about thirty-two hoursafter the commencement of the symptoms in a severe
form. On inspection the chief morbid appearance was congestion of blood in
the brain, with serous effusion beneath the membranes. The contents of the
stomach were analysed by Vauquelin and Barruel, but no trace of any poison
eould be detected.

Owing to the strong moral evidence against him, the prisoner was put on his
trial for the murder of the deceased: and the most eminent medical jurists in
France gave evidence on the occasion. The opinions of Orfila, Magendie,
Vauquelin, and Laennec, went to show that the symptoms and death might be
referred either to vegetable poison or tonatural disease. The absence of poison
in the body might have been due to vomiting, absorption, and the difficulty of
detecting the salt of morphia. Chaussier appeared not so much in the capacity
of a medical witness, as a medical defender of the accused. When asked
whether it was possible that theeffects could have been due to vegetable poison,
he gave an evasive answer; whether the acetate of morphia might not be ab-
sorbed so as to leave no trace—he said that it might, but it required time. Can
death follow (i. e. from poison) when there has been vomiting ]—No, the poison
is expelled! Further, he stated that narcotic poisons, including acetate of mor-
phia, always caused a prodigious dilatation of the pupil! (See Smith's Anal,
ofMed. Ev. 368, and Beck's Med. Jur. 877.)

The other parts of the evidence it is unnecessary to enter into; the trial lasted
eight days, and the prisoner was condemned and executed. If this case be re-
garded only in a medical point of view, there was an entire absence of proof
that the deceased had died from theeffects of acetate of morphia. As in thecase
of Donellan, (see Prussic Acid) the jury appear to have been satisfied of the
guilt of the prisoner from moral rather than from medical circumstances:—it
was proved to them medically, that the symptoms and appearances were such
as might be expected to follow a poisonous dose ofa salt of morphia; that there
was nothing in them inconsistent with this hypothesis, but on the contrary so far
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as they went they actually supported it;—and that the want of direct medical
proofs might easily be explained. There can hardly be a doubt that by the
greatest refinement of villany, the prisoner procured and administered the emetic
for the very purpose of defeating that investigation which would have clearly
established his guilt. The prisoner admitted that he purchased fifteen grains of
acetate ofmorphia, and he wished the juryto believe that his object in procuring
it at four o'clock in the morning, under the very suspicious circumstances men-
tioned, was for the sake of performing some experiments on dogs and cats!
Unless, then, a jury be permitted a reasonable latitude in forming an opinion on
the whole of a case, the most terrible form of perpetrating murderby poison,
would be openly tolerated, and the criminal law might be safely set at defiance.
It is sad to reflect that thedistinguished Chaussier should have shown himself so
completely a partisan on this occasion, as to have endeavoured by his evidence
toobscure the truth. The replies quoted are perfectly indefensible ; because they
either do not state the whole truth, (the great point of duty in a conscientious
witness) or they entirely pervert it!

I am not aware that the salts of morphia have been criminally used as poi-
sons in this country, but it is necessary to state that they are sometimes reck-
lessly prescribed in dangerous doses. The following case, referred to me in
July 1847, is instructive in more than one point of view :—A lady of this me-
tropolis consulted a homcepathie physician who had acquired great repute as
an advocate of the system of infinitesimal doses. He prepared and gave to
her some small white powders, with explicit instructions in writing as to the
mode of taking them, and the nights on which they were to be taken. She
took, as I was informed, two, and on each occasion she suffered from great
stupor and all the symptoms of narcotic poisoning, followed by diarrhoea. A
suspicion arose that the powders contained some very active ingredient, and
three of them were sent to meforanalysis. It was firstascertained thatalthough
in appearance and from the directions they were intended to pass as equally
divided doses of the same medicine, they differed greatly in weight. The first
weighed 3*4 grains : it consisted of calomel and morphia, the latterbeing in
the proportion of one grain > The second weighed 1*5 grains: it consisted
entirely of sugar of milk, (or some innocent analogous sugar,) and contained
no morphia nor any mineral matter ! The third weighed 2 grains: it was
composed of calomel and morphia, the latter forming about one-fourth the
weight, or half a grain. The cause of the alarming symptoms was at once
explained. It will be perceived from the analysis, that the powders differed
from each other in weight by more than one half, and that the first contained
a dose of morphia which might have proved fatal had it been taken according
to the written order; while the second wras an innocent powder, of which a
person might have swallowed an ounce with impunity, and yet it was less than
half the weight of thereally poisonous powder ! The third contained a full
dose of morphia. The quantity of morphia which the patient took cannot be
conjectured, as the doses of morphia in the remaining powder followed no
regular rule : but it appears to have been sufficient to destroy her confidence
for ever in infinitestimal doses! This ease, while it shows in an unexpected
way the grbss deception practised on the public, and therisk of life which must
be incurredby such a reckless mode ofprescribing, affords a hint of some value
to the medical jurist. Let us imagine that the patient had taken the powder
containing the grain of morphia and had died from its effects, and that only
the second of the powders, with the written directions, had been forwarded to
a chemist for analysis. This would have been found to be sugar of milk, a
substance which could be productive of no mischief. Had a charge of man-
slaughter even arisen, there would have been an admirable ground of defence
in the allegation that the unfortunate deceased had died of apoplexy, for itwould
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have been argued,—she could have taken nothing but sugar of milk, with,
perhaps, a harmless decillionth dose of some homoepathic medicine ! The
prescriber under these circumstances, would probably have been triumphantly
acquitted.

It is impossible torely upon the results of experiments performed on animals
with morphia and its salts, as a mode of determining their relative effects on
man. Dumas justlyobserves thatanimals resist doses which would infallibly
destroy a human being. (Traite de Chimie, v. 778.)

On the trial of Castaign, M. Chevallier, who sold the acetate ofmorphia to
the prisoner, stated that he tried the effects of the salt upon himself. He took
a quantity that had been administered to a cat and dog without injurious con-
sequences, and he was ill for a fortnight. On the same occasion, M. Segalas
declared that eight grains of the acetate of morphia might prove fatal, but in
several experimentsfourteen grains had been administered to animals without
killing them. According to Dr. Vassal, the acetate has been given to horses
in drachm-doses without injury ; and the same writerrelates the following ex-
periments on the effects of the acetate of morphia performed on degs by M.
Dublanc. A solution of twenty-grains of acetate ofmorphia was injected into
the stomach of a full-sized dog. There was general depression, somnolency,
salivation, nausea, contractility of the pupils, retention of urine, constipation,
loss of appetite, with partial paralysis of the posterior extremities. Two days
afterwards forty-eight grains were injected, and as the animal resisted this dose,
a drachm was given on the following day. Nineteen hours afterwards, the
dog appeared in its usual health and vigour. It was then destroyed, but no
particular morbid appearances were discovered. • (Considerations Medico-
Chimiques sur fAcetate de Morphine, p. 92.) These results have been more
recently confirmed by the experiments of Flandin on dogs, rabbits, birds, and
an ape. This gentleman thinks thatthese extraordinary faets are to be explained
by supposing that the morphia is digested and entirely decomposed by the
gastric juice. (Academie des Sciences, 26 Juillet, 1847 ; Gaz. M6d. 31
Juillet, p. 619.) Whatever explanation may be offered, the results fully bear
out the opinion elsewhere expressed, (p. 137, ante,) that experiments on ani-
mals, when the object is to determine the fatal doses of poisons, may lead to
the most dangerous fallacies !

Although no difference is commonly made in themedicinal dose of morphia,
or either of the salts mentioned, it may be proper to state the relative propor-
tion ofthe alkaloid contained in the two latter preparations.

Acetate. Muriate.
Morphia . . . . . 84-8 88-7
Acetic Acid . . . . . 15-2 11*3

100- 100-

The acetate is by no means a stable compound. It spontaneously lose*
acetic acid, even in the crystallized state,—whereby it becomes less soluble in
water, and less energetic in its operation. This is considered by some to afford
a sufficient explanation of the variability of its effects in given doses.

Absorption.—There is no doubt that the activeprinciple ofopium--morphia,
is conveyed into the blood by absorption, with greater or less rapidity accord-
ing to those circumstances which influence the process. In one instance,
already quoted, there was clearproof that the muriate of morphia had been
absorbed in less than half an hour (ante, page 493.) The odour of opium, it
is wellknown, soon disappears, as it has not been detected in the contents of
the stomachs of persons who have died in a few hours from comparatively

42*
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large doses. The active principle, morphia, also disappears, but not in all
cases so rapidly as to prevent the discovery of traces of it after the lapse of
many hours. In a case of poisoning with ten grains of muriate of morphia, in
which the individual survived twelve hours, Dr. Traill detected the poison in
the stomach. That the poison is absorbed appears to be also proved by the
effect produced on leeches, applied to persons who have swallowed the drug.
Dr. Christison quotes an instance where leeches were applied to a child poi-
soned by a strong injection of poppy-heads: these animals dropped off dead.
(Op. cit. 709.) Expert chemisls have sought for the poison in the blood, but
unsuccessfully,—a fact which is perhaps to be ascribed to the great difficulty
of separating small portions of morphia from so complex a liquid. M. Barruel
states that he detected morphia in the blood and urine of a man who was poi-
soned by a large dose of tincture ofopium; but his results have not been con-
firmed by the researches of other chemists. Dr. Skae lately examined the
urine of a person poisoned by opium without detecting morphia, although the
poison was discovered in the stomach. It is not yet known whether morphia
is eliminated by the kidneys, or by any other organ. Owing to the copious
perspiratioa often observed in this form of poisoning, and the general effect of
the drug to suppress the other secretions, Mr. Sibson of Nottingham has sug-
gested that the poison may be really conveyed away by the skin, and he has
proposed that means shouldbe adopted in the treatment, to excite the cutaneous
transpiration. It would certainly be desirable to have an analysis of this
secretion. (See p. 614, post.)

BLACK DROP.

This is a preparation of opium, in which the morphia is combined with
acetic acid, and very little meconic acid is present. In the black drop, accord-
ing to Pereira, verjuice, the juice of the wild crab, is employed as a menstruum
instead of vinegar. The black drop is considered to have from three to four
times the strength of the tincture ofopium. The formula for this preparation
will be found in Dr. Neligan's work, On Medicines, &c, p. 235. According
to this, it is a compound of half a pound of opium to three pints of the ex-
pressed juice of the wild crab. It resembles the Acelum Opii, and has more
than twice the strength of laudanum.

[The black drop of the Pharm. U. S. contains about one grain of opium in
62 to 7 minims.—6.]

SEDATIVE SOLUTION.

This is an aqueous solution of opium with a little spirit and less meconic
acid than the common tincture. (Pereira, ii. 1772.) It is considered to have
three times the strength of tincture of opium, but there is so great a difference
ofopinion on this point, thatDr. Neligan represents it as being of only about
the same strength as laudanum. (Medicines, &c, 236.) He states that it is
composed of three ounces of extract of opium, six drachms of spirit, and as
much distilled water as wiU make up two pints. It appears to be an energetic
preparation. Mr. Streeter stated at the Westminster Med. Soc, Dec. 1838,
that he had known one drachm and a half of it to prove fatal to a lunatic; and
twenty minims of the solution destroyed the life of an old woman. A medi-
cal gentleman, lying dangerously ill from an attack of dysentery, took, by mis-
take, about seven drachms of Battley's Solution. Within five minutes, salt
and water, with mustard, were administered, and twenty-four grains of sul-
phate ofzinc. Vomiting ensued; the emetic was repeated, and with the same
effect; the fluid evacuated at the second vomiting having the usual smell of



499EFFECTS OF EXTERNAL APPLICATION. TREATMENT.

opium. Half a drachm ofipecacuanha was afterwards given to complete the
emptying of the stomach. Notwithstanding thisrepeated vomiting, symptoms
of narcotism presented themselves speedily, with contraction of the pupils and
very great drowsiness—rendering it necessary to remove the patient from bed
in his very debilitated state, and keep him constantly moving, until about 0
p. m. (seventeen hours,) when vomiting came on spontaneously;—he was then
put to bed, and allowed to sleep. The original disease afterwards resumed its
course (complicated by an attack of gastritis,) and at length terminated favoura-
bly; but the patient had no recollection of what had occurred for twenty-four
hours after the administration of the emetics; and it appeared to his medical
attendants that an excited state of the mind remained for some days afterwards.
(Prov. Journ., Jan. 28, 1846, 42.)

Effects of external application. —Opium or morphia and its salts have in all
their combinations, the property of affecting the body through the skin. Ex-
cepting in cases of idiosyncrasy, or where a large quantity of the drug is too
frequently applied to an abraded surface, they are not likely to produce fatal
effects by this mode of introduction into the system. There is, however, one
instance reported of a verylarge quantity of laudanum having acted fatally
when applied in a poultice to the unbroken skin of the abdomen. (Christison,
Op. cit. 723.) In general, the narcotic preparation is only applied after the
skin has been removed by a blister: but thefollowing case is sufficient to show
that small doses of a salt of morphia may in this way act very energetically.

A young woman, labouring under scirrhus of the uterus,and suffering from
vomiting and pain in the stomach, was ordered to apply to the epigastrium,
from which the skin had been previously removed by a blister, the l-23d part
of a grain of the muriate of morphia. The same dose was repeated by the
endermic process the following morning. Some time afterwards, the woman
fell into a state of complete narcotism. She suffered from pain in the head,
stupor, ringing in the ears, dizziness, and incoherency, a hot and dry skin,
and a strong and frequent pulse. Among the symptoms was one somewhat
remarkable, namely, that she saw only the half of surrounding objects;—for
instance, in the case of a person standing before her, she could only see the
right or left half of the body. The cerebral congestion was followed by
convulsions. Venesection was performed, but this only produced a stronger
attack, followed by another. A compress, soaked in vinegar, with ice, was
applied to the forehead, followed by mustard poultices to the lowerextremities.
The symptoms gradually abated, but it was three weeks before vision and
speech were perfectly restored. (Oesterreichische Medicinische Wochen-
schrift, April 1845.) Four-tenths of a grain of the acetate applied to a blis-
tered surface, have beenknown to cause dimness ofvision and delirium. The
dose commonly recommended for application endermically, is from one to two
grains.

Opiate preparations introduced into a wound, or as enemata into the rec-
tum, may also produce fatal effects. Orfila relates the case of a man who
died from the effects of an injection containing thirty grains of opium. (Op.
cit. ii. 225.) A child hasbeen killed by ten grains of thesulphate of morphia,
given in the form of an enema, by mistake for sulphate of quinine. (Med.
Gaz. iv. 22.0.) Their application to the lining membrane of the nose will
produce all the usual symptoms of poisoning and death. (Wibmer, Arznei-
mittel. Papaver.)

TREATMENT.

In poisoning by morphia or its salts, the same treatment is required as in
poisoning by opium. (For the Chemical Analysis, see post,p. 501.)
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OTHER ALKALOIDS IN OPIUM.

Besides morphia, opium contains three alkaloids, Codeia, Narcotina, and
Thebaina,—two neutral principles, Narcein and Meconin, and one acid, the
Meconic. ,

Codeia is found to exert a poisonous action on animals, and it has been
used in France as a narcotic. It is considered to have only one-half of the
strength of morphia, with which it is in general mixed. The common muri-
ate of morphia of the shops is, according to Pereira, a compound muriate of
morphia and codeia. M. Kunckel found that, when combined with acids, it
lost much of its activity.

Narcotina.—The results of experiments with this alkaloid on animals are
very conflicting. In the human subject it has been observed to produce head-
ach ; but when these effects have followed, it has been probably mixed with
morphia. I have frequendy found this mixture in specimens; and Dr. Chris-
tison states, that he has met with narcotina in morphia, a circumstance which
may tend to explain the variable effects of this alkaloid inlarge doses.

Thebaina(Paramorphine).—According to Magendie this substance, when
injected into the jugular vein of an animal, acts like strychnia, producing te-
tanus and death in a few minutes. Orfila found that it produced opisthotonos,
but the animals recovered. (Op. cit. ii. 203.)

Narcein, Meconin, and Meconic Acid are inert. Experiments show that
they exert no poisonous action on the animal systen.

CHAPTER XXXVI.

OPIUM CONTINUED—CHEMICAL ANALYSIS—EVIDENCE FROM ODOUR—MORPHIA—
PROPERTIES OF THIS ALKALOID IN THE SOLID STATE ACTION OF TESTS ON THE
SOLUTION—OBJECTIONS TO THE TESTS MECONIC ACID ITS PROPERTIES—TESTS
—OBJECTIONS TO THE TESTS—PROCESS FOR THE DETECTION OF OPIUM IN ORGANIC
MIXTURES OPIUM RARELY DISCOVERED—OBJECTIONS TO THE PROCESS —SUMMARY
DELICACY OF THE TESTS FOR MORPHIA SEPARATION AND DETECTION OF MECONIC
ACID IN OPIATE MIXTURES—DELICACY OF THE TEST FOR MECONIC ACID—QUANTITA-
TIVE ANALYSIS—ANALYSIS OF ACETATE, MURIATE, AND SULPHATE OF MORPHIA,
NARCOTINA, CODEIA, NARCEIN—PROPORTION OF OPIUM IN OPIATE MEDICINES.

CHEMICAL ANALYSIS.

Opium.—There are no means of detecting opium itself, either in the solid
or liquid state, except by its smell and other physical properties, or by exhibit-
ing a portion of the suspected substance to animals, and observing the effect
produced. The smell is said to be peculiar, but a similar smell is possessed
by lactucarium, which contains neither meconic acid nor morphia. Theodour
is a good concomitant test of the presence of the drug, whether it be in a free
state, or dissolved in alcohol or water,but it is not perceptible when the solu-
tion is much diluted. I found that half a grain of powdered opium dissolved
in half an ounce of water, lost its characteristic smell by a short exposure.
The odour is decidedlyvolatile, and passes off when an opiateliquid is heated;
it also escapes slowly at common temperatures. Again, it may be concealed
by other odours, or die drug may undergo somechange in the stomach during
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life which may destroy the odour. The analysis in cases of poisoning by
opium, is therefore limited to the detection of morphia and meconic acid.

morphia.

Morphia is known by the following properties: —1. It crystallizes in fine
prisms, which are white and perfect, according to their degree of purity. 2.
When heated on platina, the crystals melt, become dark-coloured, and burn
like a resin with a yellow smoky flame, leaving a carbonaceous residue. If
this experiment be performed in a small reduction-tube, it will be found by
employing test-paper, or a mixture of arsenious acid and nitrate of silver, that
ammonia is one of the products of decomposition. 3. It is scarcely soluble in
cold water, requiring 1000 parts to dissolve it; it is soluble in one hundred
parts of boiling water, and the hot solution has a faint alkaline reaction. By
its insolubility in water it is readily known from its salts. It is not very
soluble in ether, thus differing from narcotina; but it is dissolved by forty
parts of cold, and rather less than this quantity of boiling alcohol. It is
soluble in oils and in the caustic alkalies (potash.) 4. It is easily dissolved
by a very small quantityof all diluted acids, mineraland vegetable. 5. Ithas
a bitter taste. In order to apply the chemical tests for morphia, it should be
dissolved in a few drops of a diluted acid, which may be either the acetic or
muriatic. Ifeither the muriate or the acetate be presented for analysis, itmay
be at once dissolved in a small quantity of boiling water.

Tests.—The best tests for this alkaloid are the following: 1. Nitric acid.
This, when added to a moderately strong solution of a salt of morphia, pro-
duces slowly a deep orange-red colour. If added to the crystals of morphia
or its salts, deutoxide of nitrogen is evolved:—the morphia becomes entirely
dissolved, and the solution acquires instantly the deep red colour above
described,—becoming, however, lighter by standing. In order that the effect
should follow, the solution of morphia must not be too much diluted, and the
acid must be added in pretty large quantity. The colour is rendered much
lighter by boiling;—therefore the test should never be added to a hot solution.
2. Permuriate of iron (sesquichloride, or colourless persulphate. Either of
these solutions when saturated and neutralized (by a small quantity of potash
if necessary,) gives an inky-blue colour in a solution of morphia. If the
quantity of morphia be small, or the test have a deep red or yellow tint, the
colour is greenish. The blue colour is entirely destroyed by acids,—it is also
destroyed by heat: thus the iron-test should never be employed with a very
acid or a very hot solution of a salt of morphia. It should be observed, that
the blue given by the test in a solution of morphia, is entirely destroyed by
nitric acid and replaced by the orange-red colour, so that the nitric acid will
act through the iron-test, but not vice versa.. In this way two tests may be
applied to one quantity of liquid. 3. Iodic acid. Morphia in the solid state
or in solution decomposes this acid, taking part of its oxygen, and setting free
iodine. In order tomake thisevident, the iodic acid should be first mixed with
starch; and a part of this mixture only, added to the suspected solution,—part
being reserved to allow of a comparison. If the iodic acid be added to the
solution of morphia without starch, the liquid becomes brown and smells of
iodine. If the quantity be very small, there is only a reddish or purple tint
slowly produced:—if large, the dark-blue iodide of farina is formed in a few
seconds. This colour being destroyed by beat, the test must not be added to
a hot solution. This test succeeds equally well with morphia or its salts when
unmixed with organic matter; but the analyst must remember, that the blue
iodide of farina forms a colourless combination with a large quantity ofstarch:
hence butlittle ofthis substance should be used, if the quantity of morphia be
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small. 4. Sulphuric acid and chromate of potash. When strong sulphuric
acid is poured on pure morphia in a solid state, there is either no effect, or the
alkaloid acquires a light pinkish colour. On adding to this a drop of chromate
of potash, it immediately becomes green (from oxide of chrome,) and retains
this colour for some time. Other alkaloids are not thus affected. Narcotina
is turned of a bright yellow by sulphuric acid; therefore, although it becomes
green with chromate of potash, it could not be mistaken for morphia: besides
the green rapidly'passes to a dingy brown colour.

Objections to the tests.—1.Nitricacid. This test gives an orange-red or yellow
colour with gallic acid and some organic liquids; but this colour is not likely
to be confounded with the deep red tint of morphia:—besides, it is presumed
that there is no organic matter present. It may be mentioned that, according
to some, pure morphia is not thus affected by nitric acid. I have triedmany
specimens, some of a verypure kind, but have never failed to obtain thisresult.
A more important objection is, that other alkaloids are similarly coloured by
it:—thuscommon Strychnia, from admixture withbrucia, is turned of a scarlet
colour; but does not readily dissolve in the acid,—small red lumps remaining
init forsome time. Again, Brucia is turned of a red colour, but it is dissolved.
In each of these cases, the red colour in the course of halfan hour changes to
a greenish-brown, while the orange-red of morphia becomes of a light yellow.
Narcotina is turned at once of a bright yellow colour by nitric acid, and there-
fore cannot be mistaken for morphia. Delphinia is said to give a similar
colour, but I have found that this alkaloid produces with nitric acid at first a
yellow, and then an iron-rust red solution, while the undissolved portions
remain of a dingy yellow colour. Veratria gives a light red tint. If the ob-
jections to the test be not thus removed, it may be observed that none of the
above alkaloids decompose iodic acid and set free iodine. 2. Permuriate ofiron. This gives a blue tint with all solutions containing tannin or gallic acid,
but the test could not with any propriety be used in an organic mixture;—or
at least, in such a case, no safe inference could be drawn from the production
of a blue colour. The presence of meconic acid in combinationwith morphia,
entirely prevents theaction of this test on the alkaloid. 3. Iodicacid. I have
found this acid to be liable to spontaneous decomposition when long kept; and
thus it should be separately tested with starch, before it is added to the sus-
pected liquid: this.will show whether any free iodine be present or not.
Iodic acid is similarly decomposed by sulphocyanide of potassium, sulphuretted
hydrogen, cyanide of potassium, sulphurous and gallic acids and oxalic and
meconic acids under exposure to heat, as well as by other bodies; but as we
are now supposed to be examining a pure alkaline solid dissolved for the
occasion, these objections are of no moment. Sulphocyanide of potassium
gives a reddish colour with nitric acid, but it forms a deep cherry-red com-
pound with the iron test; thus entirely differing from morphia. An important
fact is, that no alkaloid yet discovered, excepting morphia, possesses the pro-
perty of decomposing iodic acid. These tests taken together, therefore,
establish the presence of morphia. The objections to which one is exposed,
if we except gallic acid, are removed by the application of the others; but
gallic acid is easily known from morphia by its ready solubility in boiling
water, and the acid reaction ofits solution. If the salt of morphia be presented
for examination in a state of solution, it should be evaporated to crystallization,
and thenredissolved in a small quantity ofwater.

MECONIC ACID.

This is a solid crystalline acid, seen commonly in scaly crystals of a reddish
colour. It is combined with morphia in opium, of which, according to Mulder,
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it forms on an average six per cent. (Brande, 1200;) and it serves to render
thatalkaloid soluble in water and other menstrua. It is dissolved by one hun-
dred and twenty-five parts of cold water: it is much more soluble in boiling
water, but is in great part precipitated on cooling. The cold saturated solution
has, notwithstanding its sparing solubility, a strongly acid reaction. The solu-
tion, when very much diluted, is precipitated of a yellowish-white colour by
acetate of lead (meconate of lead;) and in reference to the detection of the acid
in medico-legal analysis, it is proper to observe, that the meconate of lead is in-
soluble in acetic acid—a property which allows it to be thus easily separatednot
only from some of the organic compounds of the oxide of lead, but also fromthe
sulphocyanate of lead, which is quite soluble in acetic acid. Like all the vege-
table salts of lead insoluble in water, the meconate is very easily dissolved by
nitric acid. Meconic acid is precipitated white on the addition of lime-water
(meconate of lime;) but this precipitate is easily dissolved by acids, even by
those of the vegetable kingdom. A mineral salt of lime (chloride of calcium)
produces no precipitate in a cold saturated solution of meconic acid. These re-
sults appear to me to show that a salt of lead is preferable to a salt of lime as a
precipitant of meconic acid. The acetate of lead is commonly used for this pur-
pose in organic mixtures suspected to contain meconate of morphia; but" for
reasons above given, the liquid should always be slightly acidulated with acetic
acid before the salt of lead is added.

Tests.—Many tests have been proposed for meconic acid; there is only one
upon which any reliance can be placed, namely, the Permuriale or Persulphate
of iron. This test gives, even in a very diluted solution ofmeconic acid,a deep
red colour;—and it is owing to the presence of this acid, that the salt of iron
causes a red colour in the tincture or infusion of opium, as well as in all liquids
containing traces of meconate ofmorphia,—the effect of the iron test with mor-
phia being counteracted by the presence of meconic acid. The red colour of
the meconate of iron is not easily destroyed by diluted mineral acids, by a solu-
tion of corrosive sublimate, or by chloride of gold, but it is by sulphurous acid
and chloride of tin.

Objections to the test.—It has been objected to the application of the iron-
test, that Sulphocyanic acid or an alkaline sulphocyanide produces a similar
colour with a per-salt of iron. This is certainly the case, but the red colour
produced by the sulphocyanide is immediately destroyed by a few drops of
chloride of gold or bichloride of mercury. The liquid may be diluted, and a
few drops of a solution of acetate of lead added;—a precipitate falls, either as
meconate or sulphocyanate of lead. The former is insoluble, while the latter is
quite soluble in acetic acid. It has been recommended by Dr. Percy to adopt
another method for distinguishing the meconic from sulphocyanic acid. The
red liquid should be acidulated with diluted sulphuric acid, and pure zinc
dropped into it. If the red colour be due to the sulphocyanate of iron, it will
disappear, and sulphuretted hydrogen gas will be evolved, known by its odour,
and its reaction on paper dipped in a salt of lead and plunged into the mouth of
the tube. Dr. Christison describes this as the best distinction yet proposed.
(Op. cit. 690.) I have found it liable to a dangerous fallacy, which led to a
mixture containing meconic acid being pronounced to be sulphocyanic acid by
a gentleman well versed in chemical analysis. He had used for the purpose of
the experiment distilled zinc, in as pure a state as he could possibly procure it
from a chemist's. This, on examination, was found to contain sulphur, which
at once explained the cause of the mistake. Nine different specimens of zinc,
procured from different places, were tried, but all contained sulphur: hence, in
resorting to this mode of distinction, it is indispensable that the analyst should
first test his zinc, to be quite certain that no sulphur is present. From the diffi-
culty of procuring absolutely pure zinc, it will be found more convenient, and
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quite as satisfactory, to employ a solution ofbichloride of mercury as the means
of making a distinction between the meconate and sulphocyanate of iron. In-
digotic acid. Mr. Cooper states that some of the acids of indigo redden the per-
salts of iron like meconic acid, and recommends as a distinction the use of the
potassa-chloride of gold, which produces no change in these acids, while with
meconic acid the mixture is blackened, as will be presently described. This
cannot, however, be regarded as a practical objection to the test, because the
indigotic acids are preparations of too great rarity to find their way into mix-
tures requiring a medico-legal examination on a suspicion of poisoning. Strong
acetic acid or an alkaline acetate. Concentrated acetic acid, or any of the alka-
line acetates in a concentrated solution, give a red colour with a persalt of iron,
and this is not removed by the metallic chlorides just mentioned, in which re-
spect these salts resemble a solution of meconic acid;—but as they are neutral,
and on boiling with or without an acid, acetic acid is immediately evolved, no
difficulty can arise on this ground. There are other objections to the employ-
ment of the iron-test for the detectionof meconic acid, but as these refer to the
action of the test on mixtures containing organic matter, the description of them
will be for the present reserved.

The Potassa-chloride of gold has been proposed as a test for meconic acid.
The mode of employing this test, is as follows. We dilute the acid, add
two or three drops of a solution of caustic potash, and then a like quantity
of a solution of terchloride of gold. There appears either immediately, or
in the course of a few minutes, according to the degree of dilution, a deep
purple-black cloudiness, arising from reduced gold, which slowly spreads
throughout the mixture. The same effect takes place in an opiate liquid con-
taining even a small quantity of meconic acid, unless it be too much diluted.
The great objection to this test is, that a similar decomposition takes place
with morphia, gallic acid, and many other deoxidizing substances; but it does
not occur with the sulphocyanides. I

DETECTION OF OPIUM IN ORGANIC MIXTURES.

Opiumnot detected.—Opium itself maybe regarded as an organic solid, con-
taining the poisonous salt which we wish to extract. It is not often that, in
fatal cases of poisoning by opium or its tincture, even when these are taken
in large quantity and death is speedy, that we can succeed in detecting meco-
nate of morphia in the stomach. It is probably removed by vomiting, diges-
tion, or absorption :—certainly not always by decomposition ; for I have found
meconate of morphia in organic liquids kept for twelve and fourteen months,
and allowed to decompose spontaneously under the free access of air. In
the case of a young woman, who died five hours after taking (wo ounces of
laudanum, Dr. Christison did not succeed in detecting morphia by any of the
tests. Other cases of a similar kind are mentioned by him. In two instances
of poisoning, I have been unable to detect any meconate of morphia,—in one,
the man died twenty-four hours after taking nearly two ounces of the tinc-
ture : in both of these, however, the stomach-pump had been applied. The
following case occurred in June 1836. A woman swallowed an ounce and a
half of laudanum in beer. In half an hour she was in a state of profound
coma: she died in nine hours. None of the poison could be detected in the
stomach, —there was not even the smell of opium. In two cases, which
occurred in 1844, one having proved fatal in five, and the other in twenty-
two hours, I could not detect the least trace of opium either by the odour
or by tests. In the latter case, halfan ounce of the tincture had been taken. On
the other hand, Dr. Skae detected traces in one instance, where probably only
two drachms of the tincture had been taken. (See ante, p. 498.) The poi-
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son may in general be detected more easily in the matter vomited during life
(if vomiting should have occurred) than in the contents of the stomach after
death. It was thus detectedreadily in the form of aqueous infusion, in a case
where the contents of the stomach had been ejected about seven hours after
the poison had been swallowed. (Med. Gaz. xxxvii. p. 724.)

Lasmigne's process.—If the matter be solid it should be cut into small
slices;—if liquid, evaporated to an extract, and in either case digested with
distilled water and a small quantity of acetic acid for one or two hours at a
gentle heat. The aqueous solution should be filtered, some acetic acid added,
and then acetate of lead until there is no further precipitation. The liquid
shouldbe boiled and filtered (meconate of lead is left on the filter while any
morphia passes through under the form of acetate. The surplus acetate of
lead contained in the solution, should now be precipitated by a current of
sulphuretted hydrogen—the sulphuret of lead separated by filtration, and the
liquid evaporated at a very gentle heat to an extract, so thatany sulphuretted
hydrogen may be entirely expelled. On treating this extract with alcohol,
the acetate of morphia may be dissolved out and tested. The meconate of
lead left on the filter, may be decomposed by boiling it with a small quantity
of diluted sulphuric acid ; and in the filtered liquid, neutralized if necessary
by an alkali, the meconic acid is easily detected by the iron-test. This analy-
sis requires care as well as some practice in the operator, in order that the
morphia should be obtained in a sufficiently pure state for the application of the
tests. Before resorting to this process, it is advisable to employ trial tests, in
order to determine whetherany meconic acid or morphia be present or not.
The smell of opium may be entirely absent. The best trial tests are nitric
acid and the permuriate of iron. These will give in the infusion or liquid, if
it contain opium, the changes already indicated. In testing for meconic acid,
it is advisable to dilute the organic liquid, if coloured, with a sufficientquantity
of water, to render the production of a change of colour by the test, percepti-
ble. In respect to this method of detecting the meconate of morphia in a
suspected liquid, it is proper to observe, that nitric acid will indicate the pre-
sence of morphia,—and permuriate of iron the presence of meconic acid, in
infusions containing so small a quantity of opium as not to be precipitated
by the acetate of lead.

Objections.—The tests for morphia, when applied to organic liquids, are open
to objections. Thus nitric acid as well as permuriate of iron added to a decoc-
tion of White mustard, or to a solution of a Sulphocyanide, produces effects
very similar to those produced in a solution ofmorphia. The only difference is
that the red colour of the meconate of iron is not destroyed by a solution ofcor-
rosive sublimate, while the red colour of the sulphocyanide is. Another re-
markable circumstance to be observed is, that iodic acid is decomposed by both
of these liquids, so that a decoction of mustard closely resembles in the effects of
all the tests, a solution of morphia. But circumstances may show that theliquids
could have contained no mustard, —that on evaporation it left no residue of sul-
phocyanide of potassium, and finally that it had the odour of opium. Dr. Pe-
reira states that he has obtainedfrom the stomachs of subjects in the dissecting-
room (not poisoned by opium) a liquid which reddened the salts of iron. (Mat.
Med. ii. 1741.) I have applied the iron-test in a large number of cases to the
contents of therecent stomach justso diluted as to allow any change of colour
to be perceptible, without obtaining this result. On one or two occasions a
greenish-brown colour was produced which could not have been mistaken for
the meconate of iron. Such an objection could moreover refer only to the ap-
plication of the iron-test to the organic liquid, as a preliminary experiment for
guiding the analyst; but it is impossible to rely upon a mere change of colour
in an organic liquid as positive evidence of the presence ofmeconic acid;—-such
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an inference would only be justifiable where theresult was obtained from the
decomposition of the precipitate, produced by a salt of lead in the mixture.
Therefore, such liquids in order to create ambiguity must like meconic acid, be
precipitated by acetate of lead, and the washed precipitate must possess all the
properties of the meconate of lead. As an additional corrective when the iron-
test is employed in a preliminary experiment, it must be remembered that the
red colour produced by it in an opiate liquid, is changed to a golden red by the
addition of nitric acid: the only other liquid in which I have found this to occur,
was in a strong decoction of white mustard. Nitric acid produces a red colour
like that of morphia with an infusion of Nux vomica, but the iron-test gives a
green and not a red tint to this infusion. These testsmay be usefully employed,
with the precautions above mentioned, to determine the presence or absence of
opium in the contents of the stomach ofa living person, ejected by vomiting or
removed by the stomach-pump.

Saliva.—On a trial which took place at Edinburgh in 1829,(Stewart,) Dr.
Ure pronounced an opinion that opium was present from the action of the iron-
test indicating the presence of meconic acid. He was unable to procure any
evidence of the presence of morphia. It was objected to his evidence that the
saliva, from containing sulphocyanic acid or a sulphocyanide, might produce a
similar effect. From numerous experiments on the saliva, I have found the re-
sults to be rather variable. It is sometimesrendered of a bright red by the ad-
ditionof a persalt of iron to about half an ounce, at other times it is scarcely
affected; but the reddening effect will be found to take place more commonly
than not. The practical question is, however, that we have to deal with the
contents of the stomach, not with the pure secretion of the salivary organs: and
it is by no means probable that the saliva will ever be found in the stomach in a
state to create any ambiguity in the application of the persalt of iron even as a
trial-test. The quantity will be small, and so mixed up with mucus and other
organic matters as entirely to prevent thereaction. If any ambiguous change
occurred, the fact that thered colour was due to a sulphocyanide in saliva, and
not to meconic acid in opium, would be made apparent by the colour being im-
mediately discharged on the addition of a drop of a solution of corrosive subli-
mate. This, for reasons already assigned (p. 503,) is far better as a method of
distinction, than that proposed by Dr. Percy. Besides, as in the case of the
decoction of mustard, the objection has no force, because it applies to the preli-
minary process, and not to the separation of meconic acid by a salt of lead, and
the subsequent decomposition of the meconate of lead.

Saliva resembles a solution of morphia, inasmuch as it decomposes iodic acid
and sets free iodine: it differs from it in being coagulated and not changed in
colour by strong nitric acid,—also in giving a red and not a blue colour with a
persalt of iron. One circumstance should always be borne in mind, namely, that
objections of this kind can never apply to a medico-legal analysis in cases in
which the suspected poisonous article has not been swallowed ; and these form
a large proportion of those which come before a medical practitioner.

A Decoction of Laburnum.—It has been recently announced that meconic
acid is actually contained in the bark of the common laburnum tree, and that
the iron-test strikes, with a decoction or infusion of this bark, a deep-red colour,
characteristic of meconic acid. The writer has further asserted that in testing
for meconic acid, laburnum or laudanum would give precisely similar results, so
that if the stomach contained a quantity of laburnum bark the process above
described would lead to an erroneous suspicion of the presence of opium.
(Pharm. Times, Feb. 20, 1847,p. 429.) The improbability of laburnum bark
or its decoction being found in the stomach, unless it had been intentionally ad-
ministered as a poison, would be sufficient to take away the practical force of
this objection, admitting it to be valid. Laburnum is a most powerful poison,



507PROCESS FOR OPIUM IN ORGANIC MIXTURES.

and destroys life under symptoms widely differentfrom thoseproduced by opium
(See Laburnum ;) but theresult of many experiments with the concentrated and
diluted decoctionand infusion of the bark procured in the metropolis as well as
at a distance in the country, is that I have not been able to detect in it the
slightest trace of meconic acid, or of anyacid that could possibly be mistaken for
it. The iron-test gives at first a deep-reddish colour when added to the decoc-
tion, but this colour speedily changes to a dingy greenish-brown, instead of re-
maining of a clear red like the meconate of iron. It is quite certain that a per-
son used to the analysis of opium could not mistake this chemical change for
that produced by meconic acid. As tannic acid gives no precipitate with the
decoction, the effect is probably due to gallic acid combined or mixed with or-
ganic matter. The clear liquid obtained from a decomposition (by sulphuric
acid) of the precipitate formed in the decoction by a salt oflead, did not acquire
any red colour upon the addition of the iron-test.

Summary.—It might be supposed that the chemical difficulties above de-
scribed would almost suffice to justify the abandonment of the tests at present
employed for the detectionof meconate of morphia in opium; but, in practice,
these objections will not be found to have that force which might at first view
be ascribed to them. The seeds containing the elements ofsulphosinapic acid
are not to any extent used as articles of food: and it is extremely rare to find
any traces of sulphocyanic acid in the contents of the stomach. Giving to
such objections their greatest value, they would of course apply chiefly to
those cases in which the contents of the stomach were underanalysis; but in
these cases, opium is so rarely found, that, unless death be very speedy, the
search for it is almost hopeless. If, however, death had occurred rapidly, then,
unless much vomiting had taken place, the poison would be found most
probably, in large quantity, in the stomach, or otherwise in the vomited matters,
so as to lead to its certain identification. Itwouldbe easily known, both by its
chemical and physical characters; or, if these were doubtful, by the effects
which the administration ofsome of the suspected solids or liquids, might pro-
duce on animals. In most instances a portion of the liquid swallowedby the
deceased, is handed for analysis; and, with this, some account of the symp-
toms and post-mortem appearances may commonly be obtained. Speculative
objections to the tests, on the alleged ground of the possible presence of sul-
phocyanic or sulphosinapic acid, would, on these occasions, be utterly inad-
missible. Similar objections might be urged, with greater plausibility, to the
chemical analysis of most mineral poisons; but we invariably find that such
objections are quite inconsistent with the proved facts of the case.

In employing iodic acid as a test formorphia, it is, in general,recommended
to mix the iodic acid with the solution of starch, before adding this mixture
to the alkaloid or its salt. This plan may be properly pursued, in order to
test the purity of the iodic acid; but so far as the testing for morphia is con-
cerned, it will be found better to add the acid to the alkaloid or its salt, in a
white saucer, when the setting free of iodine will be indicated, not merely by
the liquid acquiring a brown colour, but by the easily-recognisable odour of
iodine. To this a small quantity of starch may be afterwards added, when
iodide of farina, either purple or blue in colour, according to the quantity of
free iodine present, will result. This is preferable to employing a prepared
mixture of iodic acid and starch; because, in this case, if the morphia be
small in quantity, the blue iodide of farina may be dissolved and entirely con-
cealed by the surplus quantity of starch present. In pursuing the plan re-
commended, the quantity of starch can be exactly adapted to the quantity of
iodine set free. The iodic test cannot be safely applied to coloured liquids,
but only to clear solutions which are suspected to contain morphia or one of
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its salts. There are many chemical objections to its employment, for which
I must refer the reader to theremarks already made (p. 502.)

Delicacy of the tests for Morphia.—It has often been a matter of inquiry
as to what quantity of a salt of morphia can be detected by chemical tests.
(See ante, p. 502.) This question is of some interest, because it will often
serve to show why chemical processes fail in detecting the poison; and thus
remove a doubt which might exist in the minds of non-professional persons
respecting the real cause of death in particular instances. Besides, the point
at which chemical tests cease to act in detecting a poison, is a question which
is often put to medical witnesses on criminal trials. It has been somewhat
loosely stated that the iodic acid test will detect the 7000th part of morphia;
but whether this refers to one grain of morphia dissolved in 7000 parts of
water, or the 7000th part of a grain dissolved in water, is not explained,
although the former is the more probable; and then it will be seen that such
an experiment merely refers to the degree of dilutionwith water in which the
test begins to act upon morphia, and not upon the smallness of thequantity of
the alkaloid present. Iodic acid will, however, detect a far smaller quantity
ofmorphia than one grain. Bearing in mind, then, the indispensible necessity
for determining the effect of the test on the absolute quantity of the poison,
as well as the degree of dilution employed, the following experiments were
performed. The salt of morphia selected was that which is now commonly
used in medicine—the muriate. Two grains of muriate of morphia were dis-
solved in 440 gr. (one ounce) of distilled water, and the whole accurately
mixed. This formed the standard solution. 1. Nitric acid.—A few drops of
the acid having been placed ina white saucer, the standard solution was added
guttatim. With two drops, = the 110th of a grain, the liquid acquired a light
yellow colour: with five drops, = the 44th of a grain, there was an orange-red
tint, not perceptible, however, except in contact with a white surface. When
fifteen drops of the solution, = about the 15th ofa grain, of muriate of morphia
were added to five drops of nitric acid in a small glass tube, there was no
apparent change for two minutes; the liquid then began to acquire an orange-
red tint, which was very decided when the whole was poured out into a white
saucer. It speedily passed to a deep amber-red, quite characteristic of morphia.
The test may act upon a still smaller quantity; but, from several trials, this
appeared to be the point at which its action began to be satisfactory. Below
this point, or in a larger quantity of liquid, a doubt might fairly have arisen
whether the acid was acting upon a salt of morphia, or not. One circumstance
requires notice : it is stated in many works on toxicology thatthis effectof nitric
acid on morphia is known from that which ithas on brucia by thered colour in
the latter case being entirely discharged by the addition ofa very small quantity
ofa solution ofchloride oftin. This correctingtest cannot,however, be employ-
ed under these circumstances; for thered colour produced by nitricacid onsuch
minute quantities of morphia is so slight, that it is immediately discharged by
the chloride of tin. 2. Sesquichloride of Iron.—One drop of the saturated
solution of the iron-test was placed in a white-saucer: it had a deep yellow
colour. Four drops of the standard solution of muriate of morphia, = the
55th of a grain, were then added, and the liquid acquired a green tint by no
means characteristic of morphia; this green tint being probably due to the
intense yellow colour of the test mixing with the blue produced by the mor-
phia salts. If, however, the iron-test be so diluted as to destroy the yellow
colour, the experiment entirely fails, even when the morphia is in compara-
tively large quantity. With ten drops of the standard solution, = the 22d of
a grain, a blue tint began to appear, but it was by no means decided,—the
quantity of water in which the salt of morphia was dissolved reduced the
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colour. Twenty drops of the standard solution, = the 11th of, a grain, gave,
in a small tube, the characteristic blue tint indicative of morphia: and it is at
this point that the action of the iron-test begins to be satisfactory. When to
a like quantity of the standard solution, three drops of the iron-test were
added, the colour was of a dull green: showing how important it is to adjust
the quantity of a test so highly coloured as this, to the quantity of morphia
to be detected; and thus accounting for the frequent failures that have occurred
in its employment. Further, it was ascertained, that, on adding more water
to a similar quantity of the standard solution, the test ceased to act satisfac-
torily, the blue colour becoming lost by dilution. 3. Iodic acid.—Three drops
of a saturated solution of iodic acid were placed in a white saucer, and one
drop of the standard solution, = the 220th gr., of muriate of morphia, was
added. There was immediately a perceptible odour of iodine, and the liquid
acquired a faint brown tint, which passed to a light lilac colour (rapidly dis-
appearing) on adding a small quantity of solution of starch. With two drops
of the standard solution, = the 110th gr., the effect was more decided, but the
colour given, on the addition of starch, was still red: no blue iodide was
formed, and it was found that thered colour soon disappeared on the addition
of more starch. Thus, then, the extreme limit to the action of this test, is
the 220th gr., dissolvedin thesmallest possible quantity of water. The iodine
set free by this small quantity of morphia, is perhaps better detected by its
peculiar odour than by its action on starch. The following modification of
this test may be adopted:—Place one drop of iodic acid on bibulous paper,
saturated with a solution of starch, and dried: on this, place- the liquid contain-
ing the fractional quantity of the salt of morphia; and the change of colour
produced by the evolved iodine on the starch, is immediately rendered appa-
rent. This test will not- give satisfactory results when the liquid is much
diluted or much starch is present; but it will act readily upon about the 100th
gr. of a salt of morphia, if there be no unnecessary dilution of the liquid.
The results, then, may be stated as follows:—Taking the first column to re-
present the absolute quantity of the salt of morphia; the second,, the quantity
of opium to which that quantity of muriate of morphia is equivalent, on the
assumption that the common specimens of opium yield about five per cent,
of morphia; the third, the weight of wateror liquid compared with the abso-
lute weight of the salt of morphia tested; and the fourth,, the actuat quantity
of water or liquid employed in the experiment:,—

I. 2. 3. 4.
Mur. Morphia* Opium. Dilution. Water*

Nitric Acid the 15 gr. (mM gr.).........— 300 20 drops
Sesquichlor. Iron,..the II gr........(=l*G: gr.).- 231 21 "Iodic Acid ..the 100 gr (=0-18 gr.) 1300 13 "
Thereis no donbt from these experiments, that iodic acid is the most deli-

cate test for morphia;. but it is at the same time open to the greatest number
of objections, all of which must be removed before any inference can be
drawn from its employment. The above table will serve to- explain why, in
the cases of young children, we can so seldom procure any evidence of the
presence of opium from an examination of the liquids of the stomach, al-
though death has taken place speedity. The quantity which has destroyed
life may be actually smaller than the tests at present known will allow us to
discover, even if we could succeed in separating the morphia so as to procure
it in a form proper for testing!; Admitting, as it is there shown, that the iodic
acid will detect the morphia contained in less than the fifth part of a grain of

4a*
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opium, we must remember that this test cannot be safely used in coloured
organic liquids containing small quantities of the drug; and that the delicacy
of its reaction rather applies to the salts of morphia in a pure state, than to
mixtures containing opium.

Meconic acid.—It has often been a question respecting the smallest quan-
tity of meconic acid which should be present in a liquid, in order to admit of
its separation by acetate of lead, and subsequent identification by its ap-
propriate test—the sesquichloride of iron. This is an important point, be-
cause it substantially involves the question of the quantity of opium which
should be present, in order to admit of our obtaining, in a separate state,
morphia and meconic acid. A standard solution of meconic acid having
been made, it was found, that when one drop containing the l-220th grain
of meconic acid was added to ten drops of a saturated solution of acetate
of lead, diffused in one fluid-ounce of water, there was a visible opacity;
but no perceptible quantity of meconate of lead was precipitated so long as
the proportion of meconic acid was less than the forty-eighth part of a grain.
Admitting that opium on an average contains six per cent, of meconic acid,
according to the late analysis of Smyrna opium by Mulder, this is equivalent
to one grain of the acid in 16*6gr. of opium ; and the forty-eighth part of a
grain of meconie acid (=*0208 gr.) would be therefore represented by 0*34
gr. of common opium. Hence less than that quantity of opium, diffused in a
fluid-ounce of water, would not yield with acetate of lead, a sensible quan-
tity of meconate ; and therefore the attempt to separate morphia and meconic
acid by this process wouldbe fruitless ; for this cannot be done with so small
a quantity,' even when the pure acid is dissolved in distilled water, and is in
the most favourable condition for separation. Allowing that the quantity
of meconic acid contained in some kinds of opium, is greater than is here
assumed—and it is said to vary from about four to nearly eight per cent.—
still it is obvious, from these results, that unless the soluble matter of several
grains ofopium exists in the liquid for analysis, it will be difficult to Obtain
meconic acid and morphia separately. This fact sufficiently explains why
opium is rarely found in the stomachs of young children who have been
speedily killed by small doses, and therefore under circumstances the most
favourable for the detection of its constituents. The precipitate formed in an
opiate infusion by acetate of lead, is a mixture of meconate of lead with
organic compounds of oxide of lead. The precipitate may appear to be
copious, when the proportion of meconate is really small. Dr. Ure obtained,
in one experiment, twenty-seven grains of impure meconate of lead from 100
grains of opium ; but the precipitate must have contained much impurity,
probably one-half of its weight. Not more than eight per cent, of meconic
acid were found by Mulder in examining five specimens of Smyrna opium.

It may be readily supposed that dilution has some influence on the preci-
pitation of meconic acid by the acetate of lead. When the solution of ace-
tate of lead was mixed with the forty-eighth part of a grain of meconic acid,
dissolved in a few drops of water contained in a small tube, there was a
speedy subsidence of the precipitated meconate of lead, and it was collected
within a small compass. When, however, the precipitation took place in
the midst of a fluid-ounce of water, the precipitate was spread in a finely
pulverulent state over a large surface of glass, whence itwas difficult to detach
it for subsequent analysis. This shows that it is advisable, when operating
on small quantities, to have the liquids in as concentrated a state as possible.

Another question is, What quantity of meconate of lead is required in order
to yield sufficient meconic acid for the determination of its presence by the
iron-test? There are various ways in which meconic acid may be separated
from the meconate of lead for this purpose. Dr. Hare originally proposed
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the digestion of the precipitate with sulphuric acid ; and this, while it is the
more speedy way of demonstrating the presence of the acid, is the only plan
applicable to its detection when the quantity of meconate on which we have
to operate is very minute. One-half grain of meconate of lead, equivalent to
about one-fourth of a grain of meconic acid, was digested in a watch glass
with a few drops of diluted sulphuric acid; and the sulphate of lead being
allowed to subside, one or two drops of the sesquichloride ofiron were added
to the supernatant liquid, when the red colour, indicative of meconate of iron,
was immediately produced. From the intensity of colour acquired by the
solution, there was no doubt that even so small a quantity as one-eighth of a
grain of meconate of lead, equivalent to about one-sixteenth ofa grain of me-
conic acid, would, when properly treated, allow of the separation and detec-
tion of this body. But the meconic acid may be detected in a quantity of
meconate of lead which it would be very difficult to collect in a solid form;
as, for example, the sixteenth of a grain. Thus, one forty-eighth part of a
grain, dissolved in a small quantity of water, was precipitated by a few drops
of a saturated solution of acetate of lead in a narrow tube. When the pre-
cipitate had subsided, the clear supernatant liquid was poured off, and two or
three drops of concentrated suphuric acid were added to the moist meconate
of lead still contained within the tube. A small quantity of water was added,
and the heat of combination sufficed, without boiling, to decompose the me-
conate ; the meconic acid rising into and becoming dissolved by the clear su-
pernatant liquid. The iron-test added to this gave the strongest indications of
meconic acid. When the experiment was performed with a large quantity
of water, the effect was rendered obscure by dilution.

It sometimes happens, in decomposing) impure meconate of lead by boiling
it with diluted sulphuric acid, that the liquid acquires a deep-red tint, which
may interfere with the action of the iron-test. It was found, on carefully
evaporating this liquid, which is a mixture of sulphuric acid, meconic acid,
and colouring matter, that the latter became carbonized; and that from the
evaporated residue a clear aqueous solution was procured, which readily ad-
mitted of the use of the iron-test without any risk of fallacy. This experi-
ment shows that diluted sulphuric acid does not entirely transform meconic
into komenic acid, as it is alleged in some chemical works.

There is no doubt that Dr. Hare's plan of decomposing the meconate of
lead by sulphuric acid is the best, provided we take care to avoid the use of
too much acid. It has beenrecommended to employ a current of sulphuretted
hydrogen gas for the same purpose, the precipitate being diffused through a
large quantity of distilled water. This answers very well when the pro-
portion of meconate is large ; otherwise it is inapplicable : and as it requires
a much longer time for the completion of the experiment than when sulphu-
ric acid is used, there does not seem to be any good reason for abandoning
the use of the acidfor thatof the gas. The following plan may be occasionally
useful: it appears to be in some respects an improvement on the use of sul-
phuretted hydrogen, as it is much more expeditious, and equally satisfactory
in its results. A few grains of impure meconate of lead, obtained by the
precipitation of an opiate infusion, may be rubbed with hydrosulphuret of
ammonia diluted with water, and filtered. The liquid is boiled until acetate of
lead gives no brown precipitate with it; meconic acid is then easily detected
in it by the iron-test, under the form of meconate of ammonia. If too much
hydrosulphuret be used, the liquid will retain a yellow colour which it only
loses after long boiling,—the sulphur becoming thereby precipitated as a pale
yellow sediment. This process requires more meconate of lead for its suc-
cessful employment than that by sulphuric acid.

Delicacy of the Teat for Meconic Acid.—A standWd solution was made of
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two grains of the crystalline acid in 440 grains of water, allowed to become
equally diffused. A drop of sesquichloride of iron, diluted with two drops of
distilled water to remove the yellow colour, was placed in a white saucer; and
one drop of the standard solution (= the 220th grain of meconic acid) was
added : it gave instantly an intensely red colour, which was not discharged by
adding to it an equal bulkof a saturated solution ofbichloride of mercury. The
colour was as intense as that produced by the addition of the iron-salt to a few
drops of a strong solution of sulphocyanide of potassium ; and the difference
between the red meconate and red sulphocyanate of iron was immediately ap-
parent on adding to the latter a like quantity of bichloride of mercury, when
the colour was instantly destroyed. The standard solution was nowso diluted,
that each drop contained less than the 13,000th of a grain of meconic acid.
The iron-test began to act with five drops of this liquid (==the 2,640th of a
grain.) With fifteen drops (= the 880th grain,) a clear red was brought out,
best seen in a tube on the iron-test first reaching the upper stratum of the acid
liquid, but becoming somewhat faint by agitation. With twenty-five drops
(= the 570th grain,) there was a decided red colour, characteristic of the meco-
nate of iron, which was further confirmed by the colour not being discharged
on adding five drops of a saturated solution of bichloride of mercury. This is
the point at which the test begins to act for medico-legal purposes, provided we
operate with a minimumofwater, as dilutionrenders theresult obscure. With
thirty-five drops (= the 377th grain) the action of the test was of course much
more strongly marked.

It will be seen from these results, that the test for meconic-acid is far more
sensitive than any of the tests for morphia ; 2, that its action is subject to less
interference from the presence of organic and other matters ? and 3, that these
properties render it well adapted as a trial-test for opium in all mixtures the
nature of which is unknown. The 50th of a grain, or the smallest visible
quantity of solid meconic acid, is easily detected by the iron-test when free:
but here we see that, in solution, provided the quantity of menstruum be small,
less than the 500th part of a grain may be readily discovered. Thus we may
obtain the evidence of thepresence of meconicacid in a liquid from a quantity
far smaller than would be sufficient to furnish a separable precipitate of me-
conate of lead by the addition of a solution of the acetate. The preceding
experiments show that while it requires at least one-third of a grain.ofopium
to give a precipitate ofmeconate of lead in a minimum of water, the meconic
acid of less than the one-humdredth of a grain of opium may be detected by
the direct application of the iron-test. The use of the acetate of lead merely
enables us to concentrate the meconic acid,—to collect it in a solid form and
in a small bulk. The following table of results is intended to show, in the
first column, how small a fractional quantity of meconic acid may be detected;
in the second, the quantity of opium, in decimals, to which it corresponds ; in
the third, the proportion of liquid, by weight, in which the meconic acid was
dissolved ; and in the fourth, the actual quantity of liquid present.

h 2L. 3. 4.
Meconic Acid. Opium* Dilution. Water.
The 220th gr . (=-075 grp.) 880 4 drops.
The 377th gr (=-043 gr.) 13,572 35 «
The 570th gr. ------ (=-028 gr.) 14,820 25 "The 880th gr ( =-018 gr.) 14,080 16 "The 2,640th gr. (=-006 gr.) 15,840 6 «

It is apparent from this table that the meconic acid contained in less than
the one hundred and sixtieth part of a grain of opium, may, under favourable
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circumstances, be made visible by the application of the iron-test. This ex-
plains why meconic acid may be often detected in an analysis, when morphia
cannot;—a fact which has beenrepeatedly, noticed by medical jurists. It also
shows, that, when the iron-test, cseleris paribus, gives no red colour in an
unknown liquid, we may safely say that the quantity of opium, if any be
present, is too small to admit of detection.

It will be understood, that in these experiments on the smallest quantity of
opium susceptible of detection by tests, the inferences are derived from the use
of pure meconic acid and a pure salt of morphia in very small quantities of
water. The analyst must make due allowance for the meconate of morphia
being mixed up with other principles in opium, as well as for the concealment
or modification of the colours produced by the tests when the opium is diffused
in a large quantity of water or in viscid alimentary matter. In such cases,
before the tests are employed even for a preliminary trial, the liquid should
be evaporated to an extract, and a fresh infusion or decoction made from the
residue, by means of water mixed with a small quantity of alcohol.

In some experiments with powdered opium, it was found that the soluble
part of one-tenth of a grain in one drachm of water, was clearly affected by
nitric acid; but when mixed with one ounce of water it was not. In the
last case, however, meconic acid was distinctly indicated by the action of a
persalt of iron ; but the tenth of a grain ofopium in an ounce of water gave
with acetate of lead, no precipitate of meconate of lead, and the same quan-
tity in one drachm of water, gave only a faint precipitate which would
scarcely admit of being collected. The meconic acid may be easily deter-
mined to be present by the iron-test, in a liquid containing only one grain of
opium: but it would be difficult in most cases to obtain so small a quantity
of precipitate as this would yield, in a state to allow of the separation of the
meconic acid. So nitric acid might indicate morphia, when the quantity of
opium in a liquid amounted to one grain or less, in which case the propor-
tion of morphia might vary from one-fourteenth to one-twentieth part of a
grain. This would not admit of easy separation : hence unless we obtain a
tolerably free precipitate of meconate of lead, insoluble in acetic acid, it will
not be in our power to obtain the morphia and meconic acid separately. On
the whole, it is obvious that the tests for opium are far inferiorin delicacy and
certainty to those employed for arsenic and other mineral poisons.

Dubldoc's process. —In January 1824, M. Dublanc announced to the Insti-
tute, a method for detecting morphia, or its poisonous salts, in opiate mixtures.
Vauquelin reported favourably of it. It depends on the principle, that mor-
phia forms a very insoluble compound with tannin or tannic acid. A per-
fect solution of the suspected matter is obtained in water acidulated with
acetic acid, and this is boiled to coagulate any albumen. It is then concen-
trated, and fresh-made tincture of galls is added to it. Tannate of morphia
is precipitated with probably some organic combinations of tannicacid. The
precipitate is collected on a filter, and washed with a small quantity of water.
It is then digested in pure alcohol, in which the tannate of morphia is quite
soluble, while the other tannates remain behind, and acquire greater firmness
and consistency by the action of the alcohol. To the alcoholic solutionof the
tannate of morphia, a solution of gelatin is added: this precipitates the tan-
nin, and leaves the morphia dissolved in alcohol, from which it may be ob-
tained by crystallization. In this way, Dublanc demonstrated thepresence of
one grain of acetate of morphia added to fourteen ounces of, blood.

Although this process was published in France nearly a quarter of a century
ago, (Considerations Medico-Chimiques surl'Acetate de Morphine,par le Doc-
teur Vassal, et Dublanc Jeune, Paris, 1824,p. 87,) ithas been brought forward
in two respectable French journals, as a recent discovery of a M. Merum!



514 flandin's process for morphia.

(Journal de Chime Medicale; Gazette Medicale, 24 Avril, 1847,326.) The
only suggestion made by the new claimant is, that the aqueous extract ob-
tained with acetic acid, should be digested in alcohol, to free itof some organic
principles before the addition of tincture of galls. I doubt whether it is so
delicate as the process already described for the detection of morphia; and
it is wholly unfitted for the demonstration of the presence of that important
substance,—meconic acid.

Flandin's process.—On the 26th ofJuly, 1847,M. Flandin read before the
Academy of Sciences, a memoir respecting an improved method of detecting
morphia in poisoning by opium. His process is based on two facts—1, that
morphia as well as other alkaloids undergoes no decomposition, in contact
with animal matter, at and above 212° ; and 2, that ammonia precipitates
them from their solutions in very minute proportions. The substances sus-
pected to contain the alkaloid, should be thoroughly dried in a sand-bath, at a
temperature not exceeding 239°. They are then to be broken up,and reduced
to a veryfine powder. This powder is to be digested in cold water acidu-
lated with from l-20th to l-40th part of acetic acid : or in place of this, we
may employ alcohol, to which a very smallportion of oxalic or tartaric acid
has been added. The object of using the acid liquid, is to render the vegeta-
ble alkaloid exceedingly soluble by converting it to a supersalt. The liquid
is evaporated, and the vegetable salt is then procured from the residue by
digestion in cold water. The cold aqueous solution is precipitated by am-
monia, and the alkaloid is thus procured in a pure and crystalline condition.
In the analysis of the urine or of syrupy liquids, they shouldbe evaporated to an
extract, and thoroughly dried by the additionof pure alumina in powder. This
powder may then be digested in cold water acidulated with acetic acid as
above described, and the morphia precipitated by ammonia. (Gaz. Med. 31
Juillet, 1847.) M. Flandin describes this process as exceedingly satisfactory:
but additional experiments are required to determinehow far it is generally
applicable. The meconic acid must be sought for by other methods.

Morphia in the tissues, blood, and secretions.—If we except the recently
announced results obtained by M. Flandin, it is questionable, notwithstand-
ing the physiological proofs of the absorption of this poison, whether it has
ever been unequivocally detected in the substanse of the viscera, the blood,
or secretions. A small quantity entering into the circulation is sufficient to
destroy life—the diffusionof this through the mass of blood would render it
impossible to determine its presence even in ten or twelve ounces of the
fluid, by processes which are admitted to be far inferior in delicacy to those
used for mineral poison. In a series of experiments made in 1824,M. Du-
blanc mixed one grain of acetate of morphia with fourteen ounces of blood,
and demonstrated the presence of the alkaloid by a process just now described,
to the satisfaction of MM. Vauquelin and Pelletier, who were appointed to
inquire into the subject by the French Academy. (Vassal, Considerations
Medico-Chimiques, &c. p. 87.) The test which he employed was nitric acid.
He failed in showing the presence of the salt in an equal quantity of urine,
and he entirely failed in detecting morphia in an absorbed state, i. e. in the
bodies of persons or animals poisoned by it. Dr. Vassal thinks, and it is not
improbable, that morphia, on becoming absorbed, may undergo some chemi-
cal or physical change, so as to be no longer separable from the blood,
secretions, or tissues, in a crystallizable state. (Op. cit. 97.) % This opinion
is partly confirmed by the recent observations of Flandin. According to this
experimentalist, the poisonous salt of morphia becomes changed and neutral-
ized in contact with the living animal fluids: but the whole is not thus trans-
formed or lost. According to the dose, traces of it may be still found in the
alimentary canal, or in the circulation. He states that he has thus detected
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it inthe faeces, urine, and the tissues of the soft organs; and he holds the opinion
that that portion of the poison which kills, remains as such in the organs,
and that it is in the power of chemistry to detect it. (See his process, supra.)
Admitting that M. Flandin's views are confirmed by theresearches of others,
it is obvious that the conditions required for the detection of this poison in
the tissues or liquids, can rarely exist. When given in small doses and it
proves fatal, it appears to me that itwill be in vain to seek for itby any che-
mical processes at present known. Thus, then, it is only when somuch of the
poison has been taken, as was more than sufficient to destroy life, and a por-
tion of this surplus quantity remains in the stomach or intestines, that the ana-
lyst can have any hope of detecting it. Even here, great difficulties attend
the research (ante, p. 505.) Dr. Vassalbelieves from his observations, that ab-
sorption of thepoisonous alkaloid goes on for a certain period 'after death. He
therefore recommends that the inspection should be made, and the contents
removed, within ten or twelve hours from the time of death.

Quantitative analysis.—There are no satisfactory means of determining
the quantity of opium present in a suspected liquid. Dr. Ure has recom-
mended that we should rely upon the depth of colour produced, on the addi-
tion of sesquichloride of iron to the liquid,—considering that the intensity of
thered colour will indicate the presence of a large quantity of meconic acid,
and consequently of meconate of morphia. The late analyses of Mulder have
shown that this method is not accurate. The meconic acid does not bear
any constant proportion to the morphia in opium. The only plan is to extract
the morphia and weigh it.

Acetate of Morphia.—This salt is seen in fine prismatic crystals. It
melts and burns when heated. It is soluble in water, but if, as is very com-
monly the case after it has been made some time, it has lost any of its acid,
it becomes less soluble. A few drops of acetic acid, however, will immedi-
ately restore its solubility. It gives all the reactions with the tests for mor-
phia. (See ante, page 501.) The proportion of morphia contained in this
salt is elsewhere given (p. 497.) When wetted and warmed, there is an
odour of acetic acid: this acid is detected by boiling the salt with a small
quantity of diluted sulphuric acid.

Muriate of Morphia.—This salt crystallizes in fine prisms, which are
permanent in the air, but it is most usually seen in the form of a fine white
powder. Heat produces on it the same effect as on morphia. It is soluble
in from sixteen to twenty times its weight of water, forming a neutral solu-
tion. It is much more soluble in boiling water: a hot saturated solution
cooled to 60° retain seven parts per cent. (Christison.) The medical solu-
tion contains only one per cent. Like the acetate and all the preparations of
morphia, it is very soluble in alcohol. It contains rather more morphia
weight for weight than the Acetate, but is more certain in its composition.
In order to discover the alkaloid, the tests already described may be employed
(ante, page 501.) For the detection of the acid, we may add to the aqueous
solution, nitrate of silver and nitric acid. (See Tests for Muriatic Acid, p.
195, ante.)

The Sulphate of Morphia is a remarkably soluble salt, being taken up
by two parts of water. According to Liebig it contains only 75 per cent, of
the alkaloid. The acid of this salt may be detected by the nitrate of barytes.
(See Sulphuric Acid, page 175, ante.) There is a Nitrate of Morphia
obtained in a crystalline state by means ofvery diluted nitric acid. It is solu-
ble in two parts of water.

It may be observed of all these salts, that they have an intensely bitter taste:
that the morphia is precipitated from their solution, if moderately concen-
trated, by ammonia, but not readily by caustic potash or soda. The solution
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is also precipitated, even although much diluted, by tannin or tannic acid,
but not by gallic acid.

In Organic mixtures they could only be separated by digesting the extract
with alcohol, in which they are all very soluble. They are not very soluble
in ether; hence the alcoholic extract might be freed from other impurities by
this menstruum.

Narcotina.—This alkaloid is of but little importance to the medical jurist,
but it is proper to state the chemical differences which exist between it and
morphia. Its crystals have a bright nacreous lustre. It is not very soluble
in water, but it is easily dissolved by boiling alcohol and ether. Unlike mor-
phia, it is not very soluble in caustic potash or diluted acetic acid, even on
boiling. When nitric acid is poured on the crystals, they acquire a yellow
colour, not a golden-red, like morphia. Sulphuric acid gives to narcotina a
bright sulphur-yellow colour; to morphia a pinkish-brown tint. Ifto the mix-
ture of acid and alkaloid, a drop of a solution ofchromate of potash be added,
green oxide of chrome is set free in both cases: and if to either mixture a
grain of an alkaline nitrate be then added, a deep blood-red colour is brought
out,—almost black in the case of morphia (see ante, page 189.) Narcotina
does not decompose iodic acid, or set iodine free. If narcotina be boiled with
acetic acid, and a strong solution of hypochlorite of lime be added, the liquid
acquires at first a yellow and then a red colour: morphia under the same cir-
cumstances gives a yellow liquid. This mode of testing, lately proposed by
Flandin, is not very satisfactory, as the results depend much on the propor-
tions added. When heated on platina, narcotina, like morphia, melts and
burns.

Codeia.—This alkaloid, which is not often seenso well crystallized as mor-
phia and narcotina, is known from both by its ready solubility in water, and
by its forming a strongly alkaline solution. One hundred parts of water at
60° dissolve one part and a quarter; at 212° nearly six parts. It is also
soluble in alcohol, and combines with acids. It differs from morphia in not
decomposing iodic acid, and in not giving any red colour with nitric acid,
either as a solid or when dissolved in acids. It differs from narcotina in not
being turned yellow but of a light pinkish-brown colour, by sulphuric acid;
but it resembles both morphia and narcotina in producing green oxide of
chrome when a drop of solution of chromate of potash is added to the mixture.
When codeia is boiled with acetic acid and hypochlorite of lime, it produces
a yellow colour like morphia. Heated on platina it melts, forming a globule
of colourless liquid: this soon darkens, and gives off a vapour which burns with
a yellow smoky flame.

Narcein.—Narcein is met with in fine prismatic crystals. It is very in-
soluble in water, hot or cold: the hot solution has a faint alkalinereaction. It
is easily dissolved by acetic acid and by caustic potash. Strong sulphuric
acid turns the crystals of a blackish-green colour. If the acid be diluted with
a small quantity of water, the liquid acquires slowly a light blue colour. On
boiling with more water, it becomes colourless, but, by evaporation, itacquires
a pinkish-red hue. Strong nitric acid dissolves the crystals, forming a light
yellow solution.

proportion of opium in opiate preparations.

It is necessary to state the medicinal doses and strength ofsome opiate pre-
parations which are frequently used medicinally. Confection of opium.
(Confeet, opii.)—Contains one grain of opium in thirty-six grains, [U. S. and
London; one intwenty-five grains, Dublin; one inforty-three, Edinburgh.—G.]
The dose for an adult is from ten to thirty grains. Compound soap pill.
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(Pit. Sap. Comp.)—Five grains contain one grain of opium. Dose three to
ten grains. Compound pills of storax. (Pil. Slyracis Comp.) The
strength and dose are the same as in the compound soap pill. Compound
chalk powder with opium. (Pulv. Crefas Comp. cum Opio.)—Forty grains
contain one of opium, [London and Dublin; thirty-seven,
Dose five to thirty grains. Compound powder of kino. (Pulv. Kino.
Comp.)—Twenty grains contain one of opium. Dose five to twenty grains.
Extract of opium. (Extractum Opii.)—Dose one quarter of a grain to
three or four grains. Wine of Opium. ( Vinum Opii, or Laudanum Li-
quidum Sydenham?.)—This is said to have the same strength as the tincture,
t. e.i one grain of opium in nineteen (twenty) drops. [The wine of the
U. S. P. is stronger than that of the British Colleges, as it is a saturated
vinous tincture.—G.] Dose ten drops to one drachm. External applica-
tions.—Liniment of opium. (Linimentum Opii.)—This preparation con-
tains one drachm of thetincture in halfan ounce. Enema ofopium. (Enema
Opii.)— In four ounces there are thirty drops of the tincture.

CHAPTER XXXVII.
PRUSSIC ACID——VARIOUS KINDS DIFFERENCE IN STRENGTH—ACTION OF THE VAPOUR—

CHRONIC POISONING — TASTE AND ODOUR OF THE POISON CONDITIONS UNDER WHICH
THE ODOUR MAY AND MAY NOT BE DETECTED SYMPTOMS PRODUCED BY SMALL AND
LARGE DOSES —ANOMALOUS CHARACTERS—INFLUENCEOF DILUTION ITS EFFECTS CON-
TRASTED WITH THOSE OF OPIUM DEATH FROM EXTERNAL APPLICATION-—ACCUMU-
LATIVE POWER PERIOD AT WHICH THE SYMPTOMS COMMENCE POWER OF VOLITION
AND LOCOMOTION CASES SUMMARY OF POST-MORTEM APPEARANCES CASESOF THE
PARISIAN EPILEPTICS—QUANTITY REQUIRED TO DESTROY LIFE FATAL DOSE RE-
COVERY FROM LARGE DOSES—PERIOD AT WHICH DEATH TAKES PLACE —TREATMENT.

General Remarks.—Hydrocyanic or Prussic Acid, owing to its rapid and
unerring effects when taken even in comparatively small doses, is one of the
most formidable poisons with which we are acquainted. Most toxicologists
consider it to be a narcotic poison, and in deference to this general opinion, I
have still placed it under the section of narcotics: but from what will be here-
after stated, there is perhaps some reason to regard it as a narcotico-irritant.
Its operation, as a sedative or narcotic, is, however, in general so rapid that
its irritant effects are not manifested. The pure or anhydrous acid requires
no notice here ; since it is not likely to be met with out of a chemical labora-
tory. The common acid is a mixture of this pure acid with water, and some-
times with alcohol. As it is sold in shops, it varies considerably in strength.
I have found different specimens to contain from 1*3 to 6-5 per cent, of the
strong acid; but two varieties are now commonly met with—1. The Prussic
acid of the London Pharmacopoeia, containing about two per cent. (Phillips.)
2. Scheele's acid, containing from four to five per cent. In a case of poison-
ing which I had to investigate in July, 1847, the acid which was sold for
Scheele's was found'to contain only two per cent.! (Med. Gaz. xl. 171.) In
another instance there was the same deficiency of strength. In short, there is
no certainty respecting the strength of any two specimens sold as Scheele's
acid, a subject which requires the very serious consideration of medical prac-
titioners who prescribe it. The medicinal dose of Scheele's acid is from a
minim to two minims,—of the London Pharmacopceial acid, from three to

44
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five minims gradually increased. The acid is said to float on the surface of
water,—hence it has been advised to give it only in the form of draught: but
when once mixed, this separation is not likely to happen. The variable pro-
portions of strong acid present will, in some cases, explain the very different
effects produced by equal quantities of different specimens. On the continent,
the acid is met withof a strength rising as high as from ten to twenty-five per
cent. The price at which the acid is sold to the public is about two shillings
an ounce.

In giving an opinion on the quantity of this poison required to destroy life,
it is material to know the variety of acid taken ; and here it is much to be re-
gretted, that in the British empire no uniform standard is adopted for so power-
ful a medicine. The following may be taken as the per-centage strength in
anhydrous acid of the different varieties of this acid, British and foreign, in
aqueous solution, on the authority of Dr. Christison and Dr. Pereira. Acid
of Schrader, I:—Dublin Pharmacopoeia, 1-6 to 2-82 (Donovan:)—London
Pharmacopoeia, and the U. S. 2:—Gobel, 2*5 : Edinburgh Pharmacopoeia,
3*2:—Vauquelin and Giese, 3*3 :—Scheele, 4:—Ittner, 10:—Robiquet, 50 :—
Among the alcoholic solutions of the acid,—Schrader, 1*5:—Bavarian Phar-
macopoeia, 4:—Duflos, 9 :—Pfaff, 10:—Keller, 25 per cent.

[As above stated the acid made according to the formula adopted by the
U. S. Pharmacopoeia contains 2-100 of anhydrous acid, butmuch of that found
in the shops is imported from Europe and is of variable strength.—G.]

Poisoning by prussic acid is commonly the result of suicide or accident.
In 1837-8 there were twenty-seven cases ofpoisoning by this liquid, nearly all
ofwhich were theresult of suicide. Within thelast two years it has, however,
acquired a fatal celebrity as a means of murder!

Effects of the vapour.—The vapour of anhydrous prussic acid, if respired,
would prove almost instantaneously mortal. Even the vapour of the diluted
acid accidentally respired, occasions very alarming symptoms. The following
are the particulars of a case lately communicated to me by Mr. Tubbs: it may
serve as a warning in the performance of experiments. A practitioner was
showing to some friends the effects of Scheele's prussic acid on an animal,
when, by accident, a quantity of the acid fell upon the dress of a lady who
was standing before a fire. ' The poison was rapidly evaporated, and the lady
was immediately seized with dizziness, stupor, inability to stand,and faintness.
The pulse became feeble and irregular. Brandy was administered, cold affu-
sion employed, and the patient was exposed to a free current of air. In ten
minutes the pulse began to improve, and with the exception of tremor in the
limbs, the unpleasant symptoms disappeared. I have known headach and
giddiness produced by the vapour from the small quantities used in ordinary
chemicalexperiments. Some caution is required even in temporarily smelling
a bottle containing a strong specimen of acid. Chemical experiments show
that this poison is always in the act of escaping from liquids which contain it;
and the quantity evolved and diffused depends on temperature and the surface
exposed to air.

Mr. Nunneley's experiments on animals prove that the action of the acid
upon the lungs when air impregnated with the vapour is breathed, is not only
rapid but certain in its effects, and it forms one of the easiest methods of
exhibiting the poison—one which it would be very easy to employ, but after
a few hours most difficult to detect, because the vapour, from its great diffusi-
bility, is very soon dissipated. (Prov. Trans. N. S. hi. 84.) Baron Liebig
asserts, what is wholly without proof, that this poison acts only through the
vapour. He says, comparatively large (?) doses in aqueous solution may be
taken into the digestive apparatus without producing any very perceptibly
noxious effects, while the same quantity of acid inhaled as vapour, causes
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immediate death! Two drops of anhydrous acid in from four to six ounces
of water produce no effect on a eat when swallowed. The same quantity of
acid undiluted, placed on the tongue of a cat, causes no perceptible effect, pro-
vided the animal beprevented frombreathing by stopping its mouthandnostrils,
but the animal dies the instant it breathes, because thevapour thenreaches the
lungs. (Lectures in Lancet, Dec. 7, 1844, 306.) There can be no doubtthat,
like arsenic and all poisons, prussic acid acts much more speedily and power-
fully when taken into the lungs as a vapour, than when introduced into the
stomach as a liquid: but like other poisons it will also act through the mucous
membrane of the alimentary canal. The experiment on the catreferred to by
Liebig, is perfectly inexplicable ; for admitting it to be possible to apply two
drops of anhydrous prussic acid in the way described, and that a cat can live
for a minute or longer with its mouth and nostrils perfectly closed, how is it
to be explained that absorption should not go on, on the surface of the tongue
as well as on that of the vagina or rectum ?

I am not aware that there is any well-authenticated case of death having
been caused by the vapour. The celebrated Scheele died suddenly while
making his researches on this poison, and it is alleged that he was killed by
respiring the vapour. The anhydrous acid was not known to Scheele; this
was first prepared by Gay Lussac, in the early part of the present century.

In any case in which the poison is applied externally to the skin, the effects
may become aggravated by the diffusion and respiration of the vapour.

Chronicpoisoning by the vapour.—Dr. Chanet has latelycalled attention to
the effects slowly produced by prussic acid vapour, uponthose who are exposed
to the fumes in a very diluted state. The process of galvanic gilding and
silvering is now very common. Cyanide of potassium is used as a solvent
for the metals, and as the solution is freely exposed, prussic acid is always
passing off in vapour from its surface. This evolution of the vapour is aided
by the warmth, and its noxious effects are aggravated by the closeness and
want of ventilation in the rooms in which the process is carried on. The
whole manufactory is perceptibly infected with the odour, and the workmen
are thus compelled to breathe a poisonous atmosphere for many hours together.
Dr. Chanet satisfied himself respecting the diffusion of the acid, by placing
above the cyanide-bath, a watch-glass containing a solution of nitrate of silver.
A white film of cyanide of silver was immediately produced on the surface.
Some of the men are speedily obliged to abandon the work, from the feeling
of illness produced. The symptoms in those who remain for a long time
exposed to the vapour are:—dull headach, accompanied by shooting pains in
the forehead, noises in the ears, vertigo, dizziness, and other effects indicative
of cerebral congestion. Then follow difficult respiration, pain in the praecor-
dium, sense of suffocation, constriction in the throat and palpitation, with
alternate fits of wakefulness and somnolency. (Gazette des Hopitaux, 24
Juillet, 1847.) Dr. Chanet very properly asks the question,—whether by the
introduction of the cyanide-process, as much mischief may not be done as by
the mercurial process, which it superseded. For the local action of the
Cyanide o*' Potassium, see post.

In trying some experiments on galvanic gilding, a few years since, the evo-
lution of the prussic acid vapour was so manifest that nitrate of silver was
whitened when exposed in the apartment at some distance, and the whole
apparatus was thereforekept covered over.

From the researches of M. Gaultier de Claubry, it wouldappear that prussic
acid is evolved in vapour to a dangerous extent in other manufactures. Some
years ago a patent was taken out in France for the purpose of recovering the
alcohol left in the residue of the preparation of the fulminate of mercury.
Nitric acid and alcohol are here employed; and in addition to formic acid and



520 TASTE AND ODOUR OF PRUSSIC ACID.

hyponitrous ether, prussic acid is an invariable result. The proportion varies
according to the degree of concentration of the liquids, but it is sometimes
very considerable. In saturating the residuary liquid with chalk, prussic acid
escapes in vapour, but the odour is in great part concealed by thatof the ether.
In distillingthe liquid, prussic acid was abundantly obtained. On one occasion,
the workman who stirred the chalk into the liquid, suddenly felt a severe pain
in the head, his strength immediately failed him, and he fell down in a state of
unconsciousness ; a man who went to assist him was similarly affected. The
experiment was performed in the presence of M. de Claubry, and he satisfied
himself that these serious effects were due to prussic acid vapour, the odour
of which was distinctly recognised. From only one drop of a portion of
liquid distilled by himself, M. de Claubry suffered under the most alarming
symptoms, from which he recovered after some hours. A fact of some im-
portance is, that the alcohol thus recovered from the residue, which had been
sold to the public for ordinary use, actually contains prussic acid ! The public
sale of this poisoned alcohol might account for many sudden deaths. A sug-
gestion was made to the French Government to suppress it. (Ann. d'Hyg.,
1839,ii. 350.)

Taste and odo%ir.~—The evidence derivable from the taste and odour of this
poison is, in some instances, of importance. The taste is described by Dr.
Christison aspungent; some state that it ishot, others thatit is bitter. (Pereira.)
When the common acid is taken mixed with organic liquids, the taste is not
likely to be veryperceptible unless the dosebe exceedingly large. In Belaney's
case the deceased swallowed the acid unmixed, and she cried out that she had
swallowed a " hot liquid." We may probably trust to this statement as giving
us the best idea of the taste of an unmixedand fatal doseof the poison. With
a certain pungency there may be likewise a sense ofbitterness, as in the bitter
almond;—but it is obviously impossible to determine the exact kind of sensa-
tion produced on the tongue and fauces by a large dose of this poison. In an
interesting case reported by Dr. Banks, a girl swallowed thirty drops: she
called out for "bread," and on recovery in a few hours, she had no recollection
of any thing that had transpired. A small but fatal dose of the diluted acid
administered in a liquid like porter or in medicine, would probably have no
perceptible taste.

With regard to the odour, Dr. Christison states that when diffused, it has a
distant resemblance to that of bitter almonds: but it is accompanied with a
peculiar impression of acridity on the nostrils and back of the throat. (Op.
cit. 752.) Orfila also says that it is similar to thatof bitter almonds:—this
is, indeed, the common impression. There is, however, a differencebetween
these odours ; but the difference is not perceptible to the senses ofall, and the
only practical point requiring notice is, that the diluted odour of bitter almonds
would probably be pronounced by many to indicate the presence of prussic
acid, especially .if there existed any suspicion of violent death. Even experi-
enced medical men have to my knowledge been deceived on this point. There
are some who are unable to perceive the odour of prussic acid, even when it
exists in large proportion, whether mixed with water or other liquids; while
others again are peculiarly susceptible of it. With some it does not affect the
olfactory nerves at all; but produces merely a sense of constriction in the
fauces. These facts appear to me to explain,—why on the post-mortem ex-
amination of a body, some persons may perceive the odour while others may
not. When many have to form a judgment on this subject, it is much more
common to find disagreement than unanimity. In the cases of the Parisian
epileptics, three eminent physicians perceived no odour in the body twenty-
four hours after death:—two others, equally eminent, profess to have perceived
an odour of bitter almonds eight days after death! (Orfila, ii. 287.) In the
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case of Sarah Hart (Reg. v, Tawell, Bucks Lent Ass. 1845,) two medical
witnesses perceived an odour on cutting into the integuments, a third could
not: while not one ofthe four witnesses any odour of the poison
in the contents of the stomach or in the blood! In a case reported by Mr.
Nunneley, two could perceive an odour about the nostrils of the deceased, in
less than six hours after death, and two could not! (Prov. Med. Jour. July
23, 1845;) and inone lately communicated tome by Dr. Streeten, where death
was recent and the dose large, five out of six medical gentlemen did not per-
ceive any odour on approaching the body, either before or after itwas opened.

On one point, however, there ought to be no difference of opinion. We
should not rely upon the presence of a mere odour of " bitter almonds" as
evidence of the presence of prussic acid; but either reject this altogether, or
corroborate it by the application of tests to the suspected liquid in a separate
state. In one instance (Reg. v. Donel/an) the odour of bitter almonds was
the only test; but there werepeculiar moral circumstances in this case, which
made up for the want of chemical evidence. All the soluble compounds of
prussic acid, and the bruised kernels of many fruits, possess a similar odour;
and it is important to observe, that there are some substances, containing no
prussic acid, which may give out an odour like that of bitter almonds. This
is observed in the compound called nitro-benzine. Dr. Skae perceived an
odour of prussic acid on adding muriatic acid to meconate of lime, but he
could obtain none of the poison by distillation. (North Jour. Med. May
1845.) Dr. Christison quotes two instances in which there was a strong smell

of bitter almonds in the feces, although no medicine containing hydrocyanic
acid had been given to the deceased. (Op. cit. 775.) I have perceived it
in the brain ofa person who had died from ordinary disease, and whose body
was examined soon after death. It is worthy of observation that the odour
in these cases of artificial production, appears to be that of bitter almonds,
not of prussic acid, and probably Dr. Skae refers to this odour in the above
experiment. A bitter-almond odour may exist without the slightest trace of
prussic acid being present, as where, for instance, the essential oil has been
entirely deprived ofprussic acid by chemical processes. This shows that the
presence of the poison and this odour, are quite independent of each other.
(For some remarks on this subject, see page 534, post.)

Cause ofthe loss ofodour in thedead body.—The circumstances which may
lead to the absence of odour in a deadbody, in the contents of the stomach,
or in any organic liquid, are—1, the smallness of the quantity of acid pre-
sent ; 2, volatilization by long exposure to air; 3, the smallness of the dose
taken, and its entire removal by absorption and elimination when the indi-
vidual has survived some time; 4, the degree of dilution of the poison, with
water or other liquids ; and, lastly, its concealment by other odorous bodies,
such as vinous liquids; peppermint, or bitter almonds. (G. H. Reports,
April, 1845.) Dr. Geoghegan detected the odour three days after death. Dr.
Lonsdale found in his experiments on animals that the smell might be per-
ceived for eight or nine days after death, although he could not detect the
acid chemically for more thanfour days. (Ed. Med. and Surg. Jour. Ii. p.
52.) In the case of Ramus (Ann. d'Hyg. 1833, 365,) the odour was de-
tected in the liquid distilled from the stomach seven days after death, and it
yielded traces of prussic acid; but it was not perceived before distillation.
This fact of the detection of the odour after but not before distillation, well
known to all medical jurists, was absurdly made a point of great difficulty at
the trial of Tawell for the murder of Sarah Hart, although die simple expla-
nation is, that the poison is thereby separated more or less from other odorous
substances which tend to conceal it.

In one instance in which three drachms had probably been taken,' I found
44*
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no odour in the stomach or its contents after twelve days. (G. H. Re-
ports, April, 1845.) In a case examined by Mr. Hicks, ninety hours after
death, where not more than nine-tenths of a grain had been swallowed and
the individual died in twenty minutes, the contents of the stomach smelt
strongly of prussic acid. It was also perceived on opening the cavity of the
chest: but there was no odour of the poison about the mouth or in the room,
although Mr. Hicks was present ten minutes before death ! (Med. Gaz. xxxv.
893.) In a case examined by Mr. Pooley twenty-two hours after death, the
smell was perceived in the stomach, but no where else. (Ib. p. 859.) In an
interesting case communicated to the Lancet (Sept. 14, 1844,) by Mr. E.
Crisp, of Walworth, in which a very large dose had probably been taken, he
could detect no odourof prussic acid in any part of the body, although the
inspection was made seventy hours after death : but a friend who was present
thought he could perceive it. In a case in which a man swallowed nine-tenths
of a grainand began to recover after four hours, the matters thenfor the
first time thrownoff the stomach had no smell of prussic acid. (Med. Gaz.
xxxvi. 104.) Neither the dose nor the circumstances under which the body
is exposed, will always suffice to explain theseanomalies.

In the stomach of a dog poisoned by Mr. Hicks, three drachms of Scheele's
acid having been introduced by the stomach-pump, the odour was perceptible
to some persons, (but not to others) twenty-four hours after death : although the
stomach had been laid quite open, freed of its contents, soaked in cold water,
and placed for some time under a current of water. Mr. Hicks and I sub-
sequently detected prussic acid in it with tests both with and without distilla-
tion. (Med. Gaz. xxxvi. 328.) This shows how completely organic matter
becomes occasionally impregnated with the acid, but it is of course continually
passing off in vapour—a fact proved by testing it in a way to be hereafter de-
scribed.

Some objection was taken at the trial of Tawell to a very short abstract of
a case by Mertzdorff, reported by me in a former work (Man. Med. Jur.,)
because it tended to bear out what is beyond all question an established and
Undeniable truth, i. e. the occasional disappearance of the odour ofprussic acid
in the deadbody. No odour was perceived in or about the body of a youth
poisoned by three and a half drachms of an acid, five times the strength of
that of the London Pharmacopoeia, but it is said to have been perceived in
the contents of the stomach. It is of itself sufficiently remarkable that with
such a large dose of a very strong acid, the body and the cavities should have
had no odour! (For a full account of the appearances in this remarkable
case, see p. 536, post.) But in order to meet any future objections of so
purely technical a character, I have here brought together a series of cases
which, I think, will satisfy the reader of the truth of the principle for which
alone Mertzdorif's case was briefly quoted, namely, the uncertainty of the
evidence from the odour; and to these may now be added the case of Sarah
Hart, and that communicated to me by Dr. Streeten,—all of them showing
that to some persons very shortly after death, the odour may be perceptible,
while to others it will be altogether absent. The object of attaoking the terms
of a mere reference to a case when the principle involved in the quotation
was itself unassailable, was, of course, to divert the minds of the jury from
the real facts. The question really before the Court was, Must the odour of
prussic acid be always, under all circumstances and to all persons, perceptible
in the dead body ? In the face of good medical experience,—without refer-
ence to dose, the time of survivorship, vomiting, absorption, elimination, and
admixture with other strongly smelling matters likely to be found in a dead
stomach,—Sir Fitzroy Kelly, the counsel for the prisoner, contended that
either the odour must be perceptible, or, as in respect to Sarah Hart, it was
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impossible to refer death to prussic acid ! (For an account of this case, see
page 543, post.) The numerous instances of the absence of odour which
have been collected by toxicologists,most of which thereader will findrecorded
in this chapter, are, likely to prevent in future such a public misrepresenta-
tion of medical facts. -

The odour of other substances mistaken for that of prussic acid.—A case
which occurred in France in 1841,shows the great danger which may result
from inferring the presence of this poison by the supposed odour. A. M. Pralet,
aet. 64, was taken suddenly ill on the evening of the 13th January, 1841: he
became insensible, and died six hours after the attack. The body was buried
on the 16th, and exhumed on the 20th of the same month. Three medical
men, assisted by a chemist (pharmacien,) undertook the investigation. As the
result of their inquiries, they came to the conclusion that M. Pralet had been
poisoned by hydrocyanic acid, and M. Heritier the nephew of the deceased,
was charged with the murder of his uncle. It appeared in evidence that the
deceased had dined as usual on the 13th of January, and that at eight o'clock
in the evening he ate a small piece of bread and cheese, and drank three or
four glasses of white wine. He was in the act of standing when he took the
last glass, and he had scarcely swallowed it when he tottered, complained of
illness, and became insensible. Various remedies were applied: he vomited
a quantity of acid vinous liquid, recovered his consciousness, and said that he
experienced no pain. Nevertheless his features were sunken, his face was
pale, and his tongue and mouth were slightly drawn to the left side. In spite
of remedial measures, there was a relapse. He became again unconscious
and quite insensible to pain: the mouth was still more drawn on one side, and
there was a tetanic stiffness of the left arm. The pulse, which up to this time
had been full and regular, became weaker, and the patient expired at two
o'clock in themorning, without having had any convulsions before death. The
inspection of the body was made seven days after death. There was no putrid
odour about it, but the face was discoloured. There was lividity of the skin
in patches:—the subcutaneous veins were filled with black blood, and the nails
were blue. On opening the abdomen, there was a peculiar odour, the nature
of which could not be exactly specified: it was afterwards thought to be more
like that of bitter almonds than any other substance! The stomach was col-
lapsed, and the veins injected, especially towards the cardia : the heart and
large vessels were empty, the lungs were soft, small, filled with dark blood,
and having the same peculiar odour as that found in the abdomen; The sur-
face of the brain was strongly injected with dark blood. On raising the he-
mispheres, a clot of the size of an egg was found :—this had also the peculiar
odour. There was a large extravasation above the tentorium. The inspectors
stated that a greater degree of cerebral congestion could scarcely have existed.
An analysis of the contents of the stomach was made by applying tests to the
distilled liquid. This liquid hada strong odour (not defined) whichresembled
that of prussic acid when sulphuric acid was added to it, and the mixture was
diluted with twenty-three times its weight of water ! The result of the appli-
cation of the tests was, that in the opinion of the inspectors faint traces of
prussic acid were present. (Annales d'Hyg. 1841,ii. 399, and 1843, i. 103,
474.)

The nephew was tried for the alleged murder, and narrowly escaped execu-
tion. An appeal (permitted in France in criminal cases) was made against
the sentence, and the opinion of Orfila against death from poison, based on the
facts of the report, became a subject of deliberation for three days. Orfila
contended—l,that there was no proof, either from odour or chemical analysis,
that prussic acid was present in the body; 2, that the symptoms and appear-
ances were not like those met with in poisoning by prussic acid, but on the
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contrary, that they clearly indicated apoplexy from disease; 3, that death had
been caused by apoplexy, and no crime had been committed. The result of
the inquiry was, that the accused was discharged as perfectly innocent!

It is impossible not to assent to the correctness of Orfila's conclusions.
The main ground of suspicion was, that the deceased had been attacked sud-
denly after taking a glass of wine. A remarkable case of death from an attack
of apoplexy supervening on the taking of a small dose of sulphate of quinine
has been elsewhere given (page 49, ante;) and it would have been just as
reasonable to have attributed death to morphia in that case, as to prussic acid
in this ! The medical inspectors fell into the error of confounding a mere
sequence with an effect. The symptoms were wholly unlike those caused by
prussic acid; the partial paralysis, with the occurrence of a remission, showed
the great probability of the attack being due to a cerebral lesion. The ap-
pearances were exactly such as would be found in a case of apoplexy, and
unlike those caused by prussic acid. With respect to the odour observed in
the body, the inspectors required some time to consider whether it was or was
not like thatof bitter almonds:—it could afford no evidence in so doubtful a
case, unless the poison was clearly and unequivocally detected. The chemical
evidence was, however, not merely defective, but in many respects completely
erroneous;—the presence of any trace of prussic acid was not even rendered
probable by the results. But for a proper medico-legal investigation of the
facts, made by Orfila, M. Heritier, the nephew, would certainly have been
guillotined ! There are few cases in modern times which show more striking-
ly than this, on what a thread, the life of an innocent person, unjustly accused
of the crime of poisoning, may depend. Courts of Law, both in France and
England, wisely act upon the principle— Caique in sua arte credendurn; but
the above case shows that this confidence may be carried1 too far, and that
special experience and special knowledge are absolutely required for the solu-
tion of these important questions.

Odour affected by saline solutions.—It become a question in Belanei/s case
(see post, page 541) how far the odour of prussic acid was likely to be con-
cealed when the poison was mixed with a saline solution (sulphate of mag-
nesia.) From experiment, I have not found thatthis made any other difference
than mere dilution with an equal quantity of water. It is extremely easy to
determine by chemical experiments the rapidity with which the vapour of
prussic acid escapes. It is constantly evolved from all solids and fluids, but
the evolution is slow in proportion to the degree of dilution.

SYMPTOMS.

The time at which the symptoms of poisoning commence in the human
subject, is liable to great variation from circumstances not well understood.
When a large dose has been taken, as from half an ounce to an ounce of the
diluted acid, the symptoms may commence in the act of swallowing, or within
a few seconds. It is rare that their appearance is delayed beyond one or two
minutes. (For some remarkable instances in which theirappearance was pro-
tracted, see p. 530, post.) When the patient has been seen at this period, he
has been perfectly insensible, the eyes fixed and glistening, the pupils dilated
and unaffected by light, the limbs flaccid, the skin cold and covered with a
clammy perspiration4 there is convulsive respiration at long intervals, and
the patient appears dead in the intermediate time; the pulse is impercepti-
ble ; and involuntary evacuations are occasionally passed. The respiration
is slow, deep, gasping, and sometimes heaving, or sobbing. The following
case was communicated to me by my friend Mr. French:—it presents a fair
example ofthe effects of this poison in a large and fatal dose. A medical man



525PRUSSIC ACID. EFFECTS OF LARGE AND SMALL DOSES.

swallowed seven drachms of the common prussic acid. He survived about
four or five minutes, but was quite insensible when discovered, i. e. about two
minutes after he had taken the poison. He was found lying on the floor,
senseless,—there was no convulsions of the limbs or trunk, but a faint flick-
ering motion was observed about the muscles of the lips. The process of
respiration appeared to cease entirely for some seconds :—it was then per-
formed in convulsive fits, and the act of expiration was remarkably deep, and
lasted for a very long time. The deceased swallowed the poison while ascend-
ing the stairs; his body was found on the landing. The bottle had rolled
some distance from him, and the stopper was lying in another direction. Si-
mon mentions a case in which an ounce was taken, and the symptoms were
precisely similar. There was besides, coldness of the hands and feet; and
no pulse could be felt. In such cases, i. e. where the dose is large, the
breath commonly exhales a strong odour of the acid. Convulsions of the
limbs and trunk, with spasmodic closure of the jaws, are usually met with
among the symptoms; the finger-nails have been found of a livid colour, and
the hands firmly clenched.

When a small dose (i. e. about thirty drops of a weak acid) has been taken,
the individual has first experienced weight and pain in the head, with confu-
sion of intellect, giddiness, nausea, a quick pulse, and loss of muscular power;
these symptoms are sometimes slow in appearing. Vomiting has been occa-
sionally observed, but it is more common to find foaming at the mouth, with
suffusion or a bloated appearance of the face and prominence of the eyes.
If death result, this is preceded by tetanic spasms, opisthotonos, and invo-
luntary evacuations. Vomiting is sometimes the precursor., of recovery. (See
case, Med. Gaz. xxxvi. 103.) For an account of the symptoms produced by
comparatively small doses, see cases by Mr. Hicks, (Med. Gaz. xxxv. 893,)
by Mr. Pooley, (ib. p. 859,) and by Mr. Nunneley, (Prov. Med. and Surg.
Jour. Aug. 13, 1845,p. 517.) The last case was remarkable in several par-
ticulars: the individual swallowed, it was supposed, forty minims of an acid,
(at three and a quarter per cent.) and was able to give an accountof his symp-
toms. He was conscious for some time after he had taken it,andherecollected
experiencing the sensation of his jaws becoming gradually stiff and tight. It
is not improbable, as Mr. Nunneley has suggested, that this poison may act
more on the nerves of motion than of sensation, and that consciousness and
sensibility may be retained by a person who has taken it, when from the pow-
erlessness of the muscles, he is unable to indicate their existence. Prov.
Trans. N. S. iii. 74.)

In an accident which occurred in Paris, seven epileptic patients in the Bi-
cetre were poisoned by an overdose of prussic acid administered in syrup.
The quantity actually taken has not been satisfactorily determined. The
symptoms as they are described by Orfila (Op. cit. ii. 286) and Devergie (Op.
cit. ii. 281) were as follows :—Seven minutes after the poison had been swal-
lowed, all the patients were found lying on their beds in a state of insensi-
bility ; they all had convulsions. The respiration was loud and hurried, the
mouth covered with froth, the body in a state of perspiration, and the pulse
frequent. To this state of general excitement, there gradually succeeded a
mortal collapse. The act of respiration took place at greater intervals, and
was of longer duration:—the pulse became weak and less frequent, there was
cold perspiration, with coldness of the extremities, followed by death. In
some, the skin of the head and face was strongly injected, in others it was
pale; the pupils were moderately dilated; there was no vomiting ; one of
them made violent efforts to vomit a short time before he died. An attempt
was made to put the feet in warm water, but most of them died before this
treatment could be adopted. One who survived the longest, and who was
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thus treated, was shortly afterwards seized with very violent convulsions. He
evidently felt the warmth of the water, for just before the convulsions came
on his countenance expressed much suffering, and his breathing was more
hurried. The face, conjunctivas and head, became also strongly injected. A
vein was opened, from which a small quantity of dark liquid blood escaped,
but the patient speedily died. The first man died in from fifteen to twenty
minutes, the last died in three quarters of an hour ofter having taken the poi-
son. (For a further account of these cases, see page 535, post.)

It has been stated that those who died from this poison, uttered a shriek or
scream as the last act "of expiration. Such a symptom has never, so far as I
can ascertain, been observed in the human subject. The cases in which per-
sons have died from prussic acid, in the presence or in the hearing of others,
are now very numerous. (See those of Mr. French, Mr. Hicks, Mr. Pooley,
Mr. Godfrey, Mr. Nunneley, and Mr. Lowe, referred to in this chapter,) and
in not one, was a shriek or scream observed to take place at any time! There
was merely a gasping for breath, and a low moaning or sobbing noise, not
more remarkable at the time at which insensibility supervened, than before.
At the trial ofTawell, this was poetically described by the counsel in defence,
as " the death scream;" as if it were uniform or even a common accompani-
ment of poisoning by prussic acid! This opinion appears to have gained
ground from a misapplication of the effects occasionally produced on animals
to the supposed action of the poison on man. Mr. Mills informs me, that in
the course of his duties as deputy-coroner for Middlesex, he has had occasion
to make inquiries into this subject; and theresult is, that from the evidence of
witnesses at inquests, there is not the slightest reason to believe that a
shriek or cry before death, is a symptom attendant on poisoning by prussic
acid in the human subject. All observers concur in the statement, that con-
vulsions are almost invariably met with in animals destroyed by this poison.
M. Bonjean remarked, that whether the acid was given in a concentrated state
or diluted with water, the same train of symptoms was observed during the
short period which preceded the death of the animal. All suffered from vio-
lent convulsive spasms of the limbs, with tetanic stiffness and abdominal
respiration. When the action of. the poison was once well marked, it went
on until death. If a remission occurred, the animal could be restored to life
by proper treatment. It sometimes uttered loud cries before death, probably
from the pain experienced, and the body was rigid two hours after death, i. e.
while it was yet warm. (Faits Chimiques rel. a, l'Emp. par l'Acide Prus-
sique, 1843, p. 34.) These results are in accordance with those obtained by
Mr. Nunneley (Prov. Trans. N. S. iii.) and with those which I have had an
opportunity of witnessing.

Effect of dilution.—It is necessary to considerhow far the poisonous pro-
perties of the acid are affected by dilution. According to Baron Liebig, when
the anhydrous acid is mixed withabout 900 parts of water, it has no effect on
a cat (ante, p. 518.) Some further experiments are, however, required, to de-
termine whether dilution will thus disarm the poison of its virulence. In
order that this should happen, water must have the power either of decom-
posing the poison, or ofpreventing its absorption. The former is contrary to
all that is known of the properties of water, and the latter is opposed to facts.
It has been well ascertained with respect to absorbable poisons, that by spread-
ing them over a larger surface of mucous membrane, water rather tends to
facilitate theirabsorption. The experiments made on animals by M. Bonjean
and Mr. Nunneley, have clearly proved that prussic acid offers no exception
to this rule. Dogs to which a diluted acid was given were quite as speedily
and violently affected as those to which acid of Scheele's strength was ad-
ministered. The same quantity of poison, therefore, may be expected to pro-
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duce equally fatal effects, whether it be concentrated or moderately diluted.
(Prov. Trans. N. S. iii. 82.) (As to the effect of dose, see post, p. 540, Pe-
riod at which death takes place.)

Its effects contrasted with tho*e ofopium.—If we contrast the effects of this
poison with those of opium, we shall find the following general differences.
In opium, the coma comes on gradually, and is seldom seen until after the
lapse of a quarter of an hour:—in poisoning by prussic acid, coma is almost
instantaneously induced:—even in weak doses, insufficient to prove fatal, this
symptom is rarely delayed beyond two minutes. In opium, the pupils are
contracted, in poisoning by prussic acid, they are more commonly dilated.
Convulsions are met with in both forms of poisoning, but perhaps more com-
monly in poisoning by prussic acid. With respect to the occurrence of this
symptom, it is a fair question, whether medical jurists have not too readily
adopted views, from the results of experiments made on animals—not from
observations on man : since in very few instances, where the dose of poison
has been large, has the patient been seen alive. When the dose has been
small but still fatal, convulsions have been sometimes observed. A well-
marked remission or intermission of the cerebral symptoms has been fre-
quently noticed before death, in poisoning by opium (see ante, p. 469:) this

*has not been witnessed in poisoning by prussic acid,—the symptoms have
been observed to progress in severity until death. In poisoning by prussic
acid, the case, if fatal, generally terminates in less than an hour: in poisoning
by opium, the average period of death is in from six to twelve hours. In
poisoning by prussic acid, there is, in some instances, a smell of the poison
about the mouth. Mr. Nunneley thinks, from experiments on animals, that
if a person survive the first effects of the acid, the after-symptoms may be
easily mistaken for those of opium. There is a deep quiet sleep, with diffi-
culty of rousing the animal; and the pupils, in this stage, are not always di-
lated (Prov. Trans. N. S. iii. 76;) but, then, we must suppose that all other
means of forming a diagnosis are wanting. The time at which the symptoms
appeared after a liquid had been swallowed, their sudden invasion, the almost
immediate loss of sensibility, and the odour of the breath, would, under ordi-
nary circumsta"nces, suffice to establish a diagnosis.

External Application. —Prussic acid is said to act through a wounded por-
tion of skin. Sobernheim mentions the case of an apothecary at Vienna, who
died in an hour from the entrance of the poison into a wound in the hand,
produced by the breaking of a glass vessel in which it was contained. It is
also said to act .through the unbroken skin; but this certainly does not appear
to be the case with the common diluted acid. The acid would doubtless
produce all the effects of poisoning, if applied to an ulcerated or any highly
absorbing surface. Mr. Nunneley ascertained in his experiments on animals,
that the poison acted with the same rapidity and certainty on applying it to
the mucous membrane of the conjunctiva, rectum, or vagina, as when swal-
lowed. (Prov. Trans. N, S. iii. 84.) Dr. Christison states, that three drops
of concentrated acid projected into the eye of a cat, acted on it in twenty
seconds, and killed it in twenty more; and the same quantity dropped on a
fresh wound in the loins acted in forty-five, and proved fatal in one hundred
and five seconds. (Op. cit. 757.) See Appendix.

Accumulative properties. —A question has arisen, whether this poison pos-
sesses an accumulative power, i. e. whether, after having been taken in small
doses and at short intervals, without apparent mischief, it may not suddenly
give rise to all the effects of poisoning, either by a repetition of the same dose,
or by a very slight increase in quantity. Dr. Lonsdale, who has examined
the effects of the acid, doesnot admit that it possesses this property, onaccount
of its great volatility and rapid diffusion. (Ed. Med. and Sur. Jour. li. 49.)
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It appears reasonable to suppose that a poison which is so rapidly diffusible
as prussic acid, should be speedily eliminated: it soon enters the blood, and,
as it is well known, is expelled during life from the lungs. How long a pe-
riod may be required thus to remove from the system a medicinal dose, it is
not possible to determine; but if an interval of more than a day should occur,
we may suppose that there would be no danger from the accumulation ofthe
poison. Hence it is only a too frequent repetition of the acid, in innocent
doses at short intervals, which is to be dreaded. Mr. Nunneley ascertained
by his experiments, that where one dose, not sufficient to destroy life, had
been given to an animal, a second and smaller dose, which by itself would not
have killed, caused immediately violent symptoms and speedy death. There
is one case reported, whichrenders the existence of an accumulative property,
in the acid, to this limited extent, highly probable ; and another has been com-
municated to me, which also bears out this view (p. 539.) The question
is of considerable importance in respect to the medicinal use of the acid; for
serious effects have repeatedly resulted from very slight alterations made in
the dose.

The following case has a bearing on this question, and is of some interest,
as itinvolved a respectable English physician, practising at Nice, in a charge of
malapraxis. Dr. Gurney was called to a young lady who had been for some
weeks in ill health, and was at the time suffering from severe spasmodic
pain in the abdomen. He prescribed muriate of morphia and prussic acid:
a sixth of a grain of the morphia, and a drop and a third of prussic acid (1*5
per cent.) at each dose. Fifteen doses were given throughout the day, making
a total quantity of two grains and a half of morphia and twenty drops of
diluted(= 3-10ths of a grain of anhydrous) prussic acid. The last dose was
given fifteen hours before death. The patient at no time lost her conscious-
ness or sensibility, nor did she suffer from any symptom indicative of narcotic
poisoning. The whole of the prussic acid given at once would probably not
have destroyed life, and although the total quantity of muriate of morphia might
(if given at once) have proved fatal, it is impossible to refer death to it in the
absence of any one symptom indicative of its effects. She answered questions,
and was quite sensible, until within an hour and a half before her death, al-
though thirteen hours had elapsed since the last dose was taken. (Med. Gaz.
xxxix. 905.) The inspection revealed a sufficient cause of natural death, in
disease of the liver and gall-bladder. Dr. Gurney was thrown into prison
on a charge of some informality. The facts of the case was referred to Dr.
Babington, Mr. Cooper, and myself: we agreed in certifying that there was
not the least ground for imputing poisoning, but that death arose from natural
causes. Dr. Gurney was subsequently liberated.

Period at v:hich I he symptoms commence. Power of Volition and Locomo-
tion.—One of the most marked effects of prussic acid is to produce insensi-
bility,and loss ofmuscular power, much more speedily than any other poison.
In some instances, there may be loss of consciousness in a few seconds ; in
others, certain acts indicative of volition and locomotion maybe performed,
although requiring for their performance several minutes. This is one of
the most important questions connected with death by prussic acid. In
treating of this subject, Dr. Lonsdale says, that a drachm of Scheele's acid
would affect an ordinary adult within the minute; and if the dose were
three or four drachms, it would exert its influence within ten or fifteen se-
conds. When the acid is stronger and the quantity larger, we are pretty
certain of its immediate action, and the consequent annihilation of the senso-
rial functions. (Ed. Med. and Surg. Jour. Ii. 50.) Mr. Nunneley found that
in some instances the action of the poison was so expeditious as to prevent
the least exhibition of voluntary motion: but in the majority of dogs about
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twenty seconds elapsed before any symptoms were manifested. (Prov. Trans.
N. S. iii. p. 75.) Dr. Gerecke gave a tea-spoonful of concentrated prussic
acid to a doe; symptoms were instantaneouslyproduced, and in three seconds
the animal was dead (Casper's Wochenschrift, 26, Sept. 1846, 615.) In the
Leicester case (infra) Mr. Macauley found that a dog was killed in three se-
conds, and Dr. A. Thomson has observed that a dog has been killed in two
seconds. Dr. Christison ascertained that a quantityof poison, equivalent to two
scruples of medical acid, did not begin to act on a rabbit for twenty seconds,
and certainly for so small an animal, two scruples are as large a dose as five
drachms given to a grown-up girl. (Op. cit. 757.) These very different re-
sults appear to me to show clearly that experiments on animals cannot enable
us to solve this question (ante, pp. 34 and 137.) We should rather trust to
the few observations made on the human subject, as well as to analogy from
other sources,—as, for example, to the fact of survivorship after the infliction
of what are commonly regarded as instantaneously mortal wounds.

A case was communicated to me, by one of my pupils, where a man was
found dead on the seat of a water-closet: he had died from prussic acid, and
the bottle which had contained the poison, was found in his pocket, corked.
Many similar facts are recorded, which show, that'while as a general rule,
insensibility may supervene from a large dose of this poison in a few seconds,
the individual occasionally retains a power of performing certain acts indica-
tive of consciousness, volition, and locomotion. In a case reported by Mr.
Nunneley the man was enabled to speak rationally, and answer a question,
after he had swallowed a fatal dose. (Prov. Med. Jour. July 23,1845.) The
importance of this question may be judged of by its bearing on the following
qase (Rex v. Freemun,) which was tried at the Leicester Spring Assizes,
1829. A full report of the case will be foundin the Medical Gazette (vol. viii.
p. 759.)

A young man, named Freeman, was charged with the murder of Judith
Buswell, by administering to her prussic acid. The deceased was a maid-
servant in the family of a druggist, to whom the prisoner acted as assistant.
The deceased was one morning found dead in her bed : her death had been
evidently caused by prussic acid, and it was presumed that she had takenfour
and a half drachms of the poison ; the bottle out of which she must have
drunk it, or had it administered to her, held an ounce, and it contained when
found, three and a half drachms. Owing to the position of the body when
discovered, and other circumstances connected with it, it was inferred that she
could not have taken the poison herself. Her body was lying at length on
the bed, the head being a little on one side. The bed-clothes were pulled up
straight and smooth, and they came up to her breast; —her arms were under
the clothes, and crossed over the chest. On turning the clothes aside, the
phial which contained the poison was found lying on her right side. It was
corked, and there was a piece of white paper round it,—the leather and string
which appeared to have gone round the neck of the bottle, were found in the
chamber-vessel. • The medical question at the trial was,—Could this quantity
of poison have been taken, and the deceased have retained volition and con-
sciousness for a sufficiently long period to have performed these acts herself?
Five medical witnesses were examined, and the opinions offour of these were
strongly against the possibility of the acts having been performed by the de-
ceased. One of the witnesses ascertained, that a dog to which the same
quantity of acid was given, as was taken by the deceased, died in about three
seconds. The medieal opinion was founded on experiments of this kind; for
there were no cases from the human subject, by which it could be supported.
All of the acts to which the opinion referred, might be performed in from Jiveto eight secondsi and there is nothing to warrant us in supposing, that under45
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the above-named dose, all power would necessarily have ceased before this
period of time had elapsed. On the contrary, there are now numerous facts
which show that the symptoms may be often protracted for several minutes.
Dr. Christison's experiment on the rabbit would lead to the inference that
even five drachms would not begin to act upon a grown-up girl for twenty se-
conds (ante, 529;) and the results obtained by the witnesses from their experi-
ments on dogs, were by no means uniform, even allowing that they were justi-
fied in applying them to the settlement of so important a question as this.
The medical opinion was fortunately completely set aside by circumstances,
and the prisoner was acquitted. A similar case occurred in Germany, and is
quoted by Sobernheim. A young man swallowed four ounces of an acid
(of four per cent.) equivalent to eight ounces of the pharmacopceial strength !
He was found dead in bed,—the clothes drawn up to his breast, the right
arm stretched out straight beneath the clothes, the left bent at the elbow-
joint, and on each side of the bed, lay an empty two-ounce phial. There
was no doubtof this having been an act of suicide. In this case more than
three times as much acid was taken as in that of Buswell, but even here there
was time for the performance of very similar acts ! It is besides much more
difficult to understand, how the poison should have been taken out of two
phials, than out of one.

A few years since I had to examine a case of suicide by prussic acid, in
which the facts were strongly confirmatory of the views here expressed.
The deceased swallowed three drachms of prussic acid, and was found dead
in bed, the clothes being smoothly drawn up to his shoulders, and there was
no appearance of disorder about them, nor was there any sign of struggling
before death. On a chair at the back of the bed, but close to it, was the phial
which contained the prussic acid with the cork in it. (G. H. Reports, April,
1845.) There could not be the slightest doubt that the deceased had com-
mitted suicide, and that after swallowing the poison, he had retained sufficient
sense and power to perform these acts. In a case reported by Mr. Crisp,
the bottle with the stopper was found in the chamber-vessel, which had been
pushed some distance under the right side of the bed, and here a very large
dose had most probably been taken. (Lancet, September, 1844.) It has
been supposed that under these circumstances ofsurvivorship, the body should
always be found convulsed, but this opinion is not borne out by facts. Here
are cases of undoubted suicide, in which the body is found lying calm and
tranquil without any mark of struggling or convulsions:—whether convul-
sions had taken place or not, is quite immaterial, since there was nothing
to indicate that such symptoms had followed the ingestion of the acid. A
very interesting case in reference to this question has been published by Mr.
Leithead of Warkworth. A girl destroyed herself by prussic acid, and the
evidence proved, so faras the facts could be proved, that she hadswallowed an
ounce of the acid, recorked the phial, thrust the bottle to a full arm's length
between the feather-bed and the mattress, —got into bed, and then drawn the
clothes over her body; there appeared to have been no convulsions. One
medical man fancied he perceived the odour of prussic acid about the mouth,
but another could not perceive it. (Lancet, June 7, 1845, 640.) This case
appears to decide the question, i. e. that under a large dose without convul-
sions,—insensibility or loss of consciousness may not come on until after the
lapse of a sufficient timefor the individual to perform acts which a few years
ago, from experiments on animals, were deemed impossible! Locomotion
and muscular exertion are of course, compatable with small but fatal doses of
this poison. In a case which occurred to Mr. Hicks, the girl sprang from
her seat after swallowing the acid, threw her arms over her head, gasped for
breath, and ran forwards about two yards before she fell. Inone reported by
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Mr. T. Taylor, the man ran twelve or fourteen paces before he fell, and re-
mained insensible for a space of four hours,—a very long duration for the
effects of this poison without causing death. Other cases recently observed,
have shown that prussic acid does not give rise to insensibility and other
alarming symptoms, so speedily as it was formerly supposed. Mr. Garson of
Stromness has reported an instance in which a person for medical purposes,
took at least a teaspoonful of prussic acid (the strength not mentioned;) the
symptoms, however, did not come on for a quarter ofan hour, when the pa-
tient was found insensible. He recovered, and stated that that period of time
had probably elapsed between the taking of the dose and the commence-
ment of the symptoms, and that he had employed himself in writing during
the intermediate period ! (Ed. Med. and Surg. Jour. lix. p. 72.) Perhaps
one of the most extraordinary instances on record in this respect, is that re-
lated by Mr. Godfrey. A gentleman, aet. 44, swallowed, itwas supposed, half
an ounce of prussic acid, (strength not stated,) but certainly a quantity suficient
to destroylife. After taking it from the bottle, he walked ten paces to the top of
a flight of stairs, descended the stairs, seventeen in number, and went to a drug-
gist's shop, at forty-five paces distance, where he had previously bought the poi-
son, enteredthe shop,and said in hisusual tone of voice, " I wantsome more of
that prussic acid!" He then became insensible, and died in from five to ten
minutes after taking the poison. This case is further of interest from the
fact, thatalthough it was an instance ofslow death, there were no convulsions*
there was no odour of prussic acid about the mouth, and the individual died
in the presence of several medical men, withoutany shriek or any symptom
approaching to it, being observed! (Prov. Med. Jour. Sept. 25,1844.) Facts
somewhat similar were witnessed by Mr. Nunneley, in a case reported by
him in the same journal (July 23, 1845:) but in this instance the actual
strength of the acid and dose swallowed, could not be ascertained. In two
cases which have come to my knowledge within a recent period, in each of
which a specimen of the acid was sent to me for the determination of its
strength, this retention ofvolitionand consciousness existed even afterfull doses
of the poison had been swallowed. The first was a case which occurred at
Worcester: the deceased must have swallowed at least two grains of anhy-
drous acid: he conversed, and manifested consciousness and volition for at
least two minutes, and probably some time longer, after the poison had been
taken. He died calmly; there were no convulsions, nor was any shriek heard.
(For an account of this case, see Med. Gaz. xl. 171.) The second case oc-
curred to Mr. Lowe. The quantity of anhydrous acid taken by the deceased,
a young man aet. 23, was 2*54 grains. He had swallowed it in his bed-
room :—he then descended thirty stairs, and walked about twenty paces be-
fore he became powerless. He was proceeding to open the front door of
the house to go out, when he suddenly fell. The only symptoms observed
by a person present were that " he threw his arms about, and made a noise
in breathing, fetching it hard: he very soon became still." When seen by
Mr. Lowe a quarter of an hour afterwards, there was no odour of prussic
acid about the mouth or the body. (G. H. R. Oct. 1846,p. 490.) There
is, I believe, no other instance recorded in which such a series of voluntary
acts has been performed, and such a power of locomotion exerted, after so
large a dose of the poison had been taken. It suggests, therefore, additional
caution: it shows that full allowance must be made for the occurrence ofsome
delay in the accession of insensibility and powerlessness, even when the dose
of poison is large ! The facts accumulated in reference to this question, are
now so numerous and well authenticated, that it is never likely to become
again a subject of doubt or dispute in a Court of Law.

Can a man after having taken prussic acid, live sufficiently long to at-
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tempt or perpetrate suicide in any other way? The following case occurred
in London in April, 1839. A solicitor's clerk was found hanging quite dead
at his chambers. He had evidently taken prussic acid ; for a cup was lying
near him which had contained this poison. The medical witness here very
properly inferred, that the man did not swallow the acid until after he had
adjusted the rope round his neck. It could hardly be admitted that a man
should have power to hang himself, after having taken a large dose of this
poison; but a person might be found drowned with prussic acid in his
stomach, and without this fact being incompatible with suicide. It is how-
ever, a matter of doubt, determinable only by special circumstances, whether
a man could or could not destroy himself by fire-arms after having swallowed
the poison.

This question often presents itself in another form, namely, whether the
act of poisoning was the result of accident or suicide,—this is of great impor-
tance when the life of the deceased happens to be insured. In general the
circumstances are such as to explain at once the nature of the act; but a me-
dical witness must remember that there is no instance in which suicide may
be so secretly perpetrated by poison, as by prussic acid. There are besides
many ways in which the means of death may be easily concealed; and as it
is so little the custom to cause an inspection to be made of the bodies of those
who have died suddenly, unless a suspicion already exists of death having
been caused by poison, such cases might easily escape detection. (See Bo-
rough Inquests, 1845,by Dr. Birt Davies.) In the event oflitigation ensuing,
in respect to a policy of insurance, it may be too late to discover any traces of
poison in the body. It is proper therefore to remark, that the effects ofprussic
acid may be easily confounded with the symptoms of all diseases which are
liable to destroy life suddenly; such as epilepsy, apoplexy, and diseases of the
heart (p. 61, ante.)

The case of Mrs. Maclean, who was found dead in her house at Cape Coast
Castle, in October, 1838, is interesting to the medical jurist, in relation to the
question of suicide or accident. Her attendant, in going to the room of the
deceased, found some difficulty in opening the door, in consequence, as it ap-
peared, of the body of the deceased having fallen against it. The deceased
was lying on the floor, quite senseless, with an empty bottle in her hand, un-
corked, and labelled " hydrocyanic acid, medium dose five minims." There
was a feeble pulsation of the heart, which soon ceased. It appeared that the
deceased was in the habit of taking prussic acid as a medicine; and the medi-
cal witness supposed, that she might have taken an overdose, and have thus
been killed accidentally; he was so fully convinced that the medicine was the
cause of death, that he did not open the body. By this omission, the case
was left in mystery; for had the body been inspected, and the larger portion
of the contents of the bottle been found in the stomach, there would have been
no doubtof its having been an act of suicide; since a well-informed person
like the deceased, was not likely to have swallowed by accident a large dose
of a poison, with the deadly properties of which she must have been perfectly
acquainted. If the acid had been taken medicinally, andan overdose swallowed
by accident, it is singular that the bottle should have been found in her hand;
since we cannot suppose that any educated person would take a medicinal
dose of prussic acid conjecturally, by swallowing it from the bottle itself! Irt
consequence of this omission to inspect the body, it is now difficult to say
whether this was an act of suicide or the result of accident.



PRUSSIC ACID. POST-MORTEM APPEARANCES. 533

POST-MORTEM APPEARANCES.

The body often exhales the odour of prussic acid when seen soon after
death; but if it has remained exposed for some time before it is seen, and
especially if it has been exposed to the open air or in a shower of rain, the
odour may not be perceptible. In a case in which a person poisoned himself
with two ounces of the acid, and his body was examined twenty-eight hours
after death, the vapour of prussic acid which escaped on opening the stomach
was so powerful, that the inspectors were seized with dizziness, and obliged
to quit the room hastily. This may serve as a caution in conducting an exa-
mination. In cases of* suicide or accident, the vessel out of which the poison
has been taken will commonly be found near; but there is nothing to preclude
the possibility of a person throwing it from him in the last act of life, or even
concealing it, if the symptoms should be protracted. Putrefaction is said to
be accelerated in these cases; but from what I have been enabled to collect,
there seems to be no ground for this opinion, any more than in the case of
poisoning by opium. (See case by Mr. Nunneley, Prov. Med. Jour. July
30, 1845.) Orfila has shown that in most instances of sudden death from
whatever cause, putrefaction is, cseleris paribus, accelerated; and the fact that
in one or two instances of death from prussic acid, the bodies have speedily
putrefied, has improperly led to this condition being set down as one of the
characters of poisoning by this acid.

The post-mortem appearances are very slight. Externally, the body is
commonly livid, or the skin is tinged of a violet colour; the nails are blue, the
fingers clenched, and the toes contracted; the jaws firmly closed, with foam
about the mouth, the face bloated and swollen, and the eyeshave beenobserved
to be glassy, very prominent and glistening, but this condition of the eyesexists
in other kinds of death. Internally, the venous system is gorged with dark-
coloured blood : the stomach and alimentary canal are in their natural state;
but in some instances they have been found congested or inflamed. The
mucous membrane of the stomach of a dog which died in a few minutes from
a dose of three drachms of Scheele's acid, was intensely reddened throughout,
presenting the appearance met with in cases of arsenical poisoning. In a
large number of experiments upon dogs, Mr. Nunneley found that there was
generally a congested condition of the mucous membrane of the stomach: if
empty at the time the poison was taken, the organ wasfound much contracted,
and ofa brick-red colour. The same appearance of congestion was observed
on the mucous membrane of the vagina, the rectum, and conjunctiva, when
the acid was applied to those parts. (Prov. Trans. N. S. iii. p. 79.) The
same redness was observed in the cases of the Parisian epileptics (see post,p.
536;) and Dr. Geoghegan of Dublin has recently communicated to me the
particulars of a case in which this redness of the stomach was well marked.
In April 1847, a healthy man, aet. 30, swallowed a large dose of prussic acid.
He was soon afterwards found dead in his bed. The body was inspectedfive
hours afterwards: rigidity had commenced, but there was some warmth. The
face was pale, the eyes half-closed, not presenting any remarkable brilliancy
or prominence, nor was there much dilatation of the pupils. The mouth was
closed, and no froth issued from it. The abdomen was the only cavity ex-
amined. The muscles were red, and gave out, on section, a gooddeal of fluid
blood, which had a strong odour of prussic acid; the odour of the poison was
also perceptible in the peritoneal eavity. About eight ounces of a thick fari-
naceous mass were found in the stomach: the odour of prussi© acid was very
perceptible in this organ, but it was mixed with that of raneid food. The
mucous membrane had every where, except at the splenic end and posterior

45*
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wall, a vivid inflammatory redness, of a well-marked character, and it was, to
a considerable extent, lined with a layer ofviscid mucus. The parietes were
not thickened, but the submucous coat presented ramified vascularity; the
peritoneal coat was also decidedly red. The posterior wall, at the splenic
end, was of a chocolate colour, with scattered petechia?: thegreatvenous trunks
stood out in relief as dark blue lines. The mucous membrane, even when
washed three times in water, gave out a strong odour of prussic acid.

The odour of the poison, ifnot observed in the body, is generally perceptible
in the stomach for several days after death, unless the quantity of poison be
small, and it be mixed up with other strongly smelling substances. (On this
subject, see ante, p. 521.) If death has been rapid, the dose large, and the
inspection recent, as in the case just related, all the cavities as well as the blood
have the odour. Besides these appearances, the brain and lungs have been
found congested, although not invariably. The blood is, in some instances,
quite liquid, in others, thick and semi-coagulated. (Heller's Archiv. i. ii. 1845,
p. 143.) In most cases this liquid has been found of a very dark colour,—in
a few, red (Heller's case, supra,) and in other cases again of a violet or pinkish
hue. Heller found, by a chemical and microscopical examination, that in one
instance the blood contained no fibrin (supra.) In two instances, reported by
Mertzdorff, the contents of the gall-bladder had a blue tint,but this appearance
may have been owing to accidental causes, as, in thegenerality of cases, there
has notbeen observed any abnormal change in the bile. The larynx, trachea,
and oesophagus, are said to have been found reddened; but it is not impossible,
that this redness may have depended on other causes. Death commonly takes
place with such rapidity, as scarcely to allow of the production of any well-
marked morbid changes in the body. In a case reported by Dr. Geoghegan,
where a man swallowed an ounce of prussic acid, and was found dead, the
only morbid appearance of note discovered, was a patch of darkred extravasa-
tion, under the mucous membrane of the stomach near the pylorus. The
stomach in this case, exhaled the odour of hydrocyanic acid, although it had
been exposed for three days, but the poison was easily detected, in its contents,
by the usual processes. In a case reported by Mr. Pooley, a dark colour of
die blood appears to havebeen the only striking appearance (Med. Gaz. xxxv.
859: in this instance the lungs were not congested, in a case by Mr. Hicks,
they were much congested (Med. Gaz. xxxvi. 460,) while in Mr. Nunneley's
case they were only partially congested. (Prov. Med. Jour. July 30, 1845.)
In the case reported by Mr. Crisp (Lancet, Sept. 14, 1844,) the abdominal
and thoracic viscera were healthy, with the exception that they had a purple
colour from the blood: he could perceive no odour of the poison. From this
general summary ofthe appearances, it will be perceived, thatthere is but little
to be derived from an inspection of the body, at all characteristic of the mode
of death: and probably in many instances no suspicion of the cause would be
excited, except for the occasional presence of the well-known odour.

Special cases.—In a case which occurred to Mr. Ilott, in which probably
death had been occasioned by a large dose, there was slight congestion of the
cerebral vessels, but the organ was otherwise healthy, and there was no effu-
sion. The lungs were congested, and the large veins of the chest filled with
blood; the lining membrane of the oesophagus was intensely reddened; the
stomach in various points, but more especially near the oesophagus, was in-
flamed or congested; the mucous coat was softer than usual, but corrugated.
There was a distinct smell of prussic acid in the contents. (Med. Times,
June 6, 1846, 197.)

In July, 1847,Dr. Streeten communicated to me the particulars of a case in
whichan adult died in five minutes,from a dose equivalent to about two grains
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ofanhydrous acid. The following appearances were met with:—Countenance
(particularly the lips) livid; neck, shoulders, and all the posterior part of the
trunk, purple. On dividing the integuments, dark blood flowed freely; the
blood of the body universally dark and quite fluid; the lungs loaded with dark
blood, which had to a considerable extent gravitated to theirposterior portion.
The right auricle and right ventricle of the heart, and vena cava, were full of
dark fluid blood; the left ventricle was firmly contracted and quite empty.
Five out of six gentlemen did not perceive any odour of prussic acid upon
approaching the body, either before or after it was opened. All the abdominal
viscera were healthy; the urinarybladder was half full of urine, which exhaled
no unusual odour ; the brain natural, but full of fluid blood. The stomach
containedabout one ounce ofraspberry-coloured looking fluid, and had a strong
smell of almonds. Traces of prussic acid were discovered in it by distillation.
The stomach itself, particularly at its cardiac extremity, had a very vascular
appearance, and in some of the patches, oozing of blood had evidently taken
place, while in others the mucous membrane had a brownish appearance.

A very complete account of the post-mortem appearances observed in the
bodies of the seven patients accidentally poisoned in a Parisian hospital by an
overdose of prussic acid, has been published by Orfila. (Ann. d'Hyg., 1829,
i. 507.) For a more full description of the symptoms, see ante, page 525.
The inspection was made by MM. Adelon, Marc, and Margolin.

X., set. 15, was seized with convulsions, in about eight or ten minutes after
he had taken an overdose ofhydrocyanic acid syrup: he then fell into a state
of collapse, and died in half an hour. It was observed in this, as well as in
the six other cases, that the symptoms were marked by two distinct periods,—-
one spasmodic or convulsive, indicative of irritation—the other of collapse, or
relaxation; exactly like those observed in dogs poisoned by the acid. An
inspection of the body was made twenty-four hours after death. No external
mark of violence, excepting a slight redness on the left instep, produced during
the convulsive fit; lividity of the back; the head, face, and lips violet, and
slightly swollen; a frothy sanguineous liquid issuing from the mouth and
nose; the mouth so firmly closed, owing to the general rigidity of the body,
that it could not be opened ; the eyes were closed, and on separating the lids,
the pupils appeared somewhat dilated. On making an incision into the mus-
cles they were foundof their usual colour. The interior of the mouth, fauces,
and oesophagus presented nothing remarkable. The sub-peritoneal cellular
tissue of the stomach and small intestines was deeply injected, without, how-
ever, being ecehymosed or inflamed. At ten inches from the ileo-coecal valve,
the injection was so strongly marked as to give to the intestines a black colour.
This appearance was not met with in the large intestines; they were healthy,
and contained a small quantity of gas. The alimentary canal being properly
secured by ligatures, was removed for the purpose of collecting the contents.
Those of the stomach were placed in a vessel, and this organ was then exa-
mined;—no particular odour was remarked; here and there were patches of
redness, especially on therugae; towards the pyloric extremity the mucous
membrane had a granular appearance, owingto the enlargement of the mucous
glands, but there was no sign of ecchymosis or erosion. Red patches, due to
capillary injection, withenlargement of the mucous glands, were observed in the
small intestines. At the part of the smallintestines corresponding to the black
patch above referred to,a small quantity ofblood was foundextravasated beneath
the mucous andmuscularcoats. The largeintestineswere quite healthy,and con-
tained faecalmatter ofthe ordinary colourandconsistence. The liver, spleen, and
kidneys werenatural, excepting that they contained a larger quantity than usual
of dark-coloured blood. The membrane covering the kidneys was easily de-
tached. The bladder was healthy, and contained urine. The heart appeared
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natural, there was no change of colour, or any alteration in its substance: it
was quite empty, containing neither fluid nor coagulated blood. The larger
arteries were likewise empty, but the veins, on the contrary, were filled with
liquid blood ofa dark colour. The lungs were ofa reddish colouranteriorly,
and slightly congested posteriorly. The mucous membrane of the larynx,
trachea, and larger bronchi, was of a deep red colour, and the deeper ramifi-
cations of the bronchial tubes contained a frothy sanguineous liquid. On
raising the scalp, a moderate quantity of blood escaped. The sinuses of the
dura mater were full of a dark fluid blood. The substance of the brain pre-
sented no mark ofinflammation or ecchymosis,—it was softer, and its vessels
were more congested, than usual. The spinal marrow, examined throughout
its whole length, was quite healthy.

From observations made at the inspection of the whole of the seven bodies,
the appearances, in different degrees of intensity, were of the following
kind:—

A decidedly inflammatory condition of the mucous membrane of the sto-
mach and small intestines, with enlargement of the mucous glands, and a
slight injection of the subperitoneal cellular tissue. The spleen softened, in
some cases almost pulpy ; the veins of the liver filled with black liquid blood;
the kidneys ofa deep violet colour, softened, congested, and easily denuded of
their investing membrane ; the heart firm in substance, but perfectly empty, as
well as the larger arteries,—the large veins, on thecontrary, full ofblack liquid
blood,—the blood itself every where fluid, and in no part presenting the least
trace of coagulation. The mucous membrane of the larynx, trachea, and
bronchi, was of a deep red colour, not removeable by washing, and the
bronchial tubes filled with a frothy bloody liquid. The membranes of the
brain were injected; the sinuses of the dura mater congested with black liquid
blood; the substance of the brain softer than natural, but otherwise healthy, as
well as the spinal marrow. No part of the body gave out the odour of bitter
almonds, i. e. prussic acid; nor were there any signs of putrefaction; and in
all the subjects, there was a remarkable degree of cadaverous rigidity. The
mucous membrane of the bladder was white and healthy, as well as that of the
pharynx and oesophagus. Such is a summary of the principal appearances.

An interesting case has been reported by Mertzdorff, in which the dose of
poison taken was unusually large, and the post-mortem appearances were ac-
curately noted. A young man poisoned himself with three drachms and a half
(Orfila wrongly describes the dose as three grammes and a half, ii. 285) of
Ittner's prussic acid (containing ten per cent, of anhydrous acid) = twenty
grains of anhydrous acid. He was found dead in bed. The body was exa-
mined thirty hours afterwards. At this time it was already somewhat de-
composed, the scrotum being of a livid colour, and in places deprived of its
cuticle; several livid-red spots were observed on the face, about the chest,
neck, and shoulders; there were also a few vesicles on the left thigh. The
body did not emit any odour of bitter almonds (prussic acid.) The pupils
were neither dilated nor contracted ; the teeth were not closed together; the
tongue was immediately behind them. The abdomen was not distended. The
limbs were somewhat flexible, the nails blue, and the fingers bent. The sto-
mach and greater part of the intestines could be readily torn, the former con-
tained a viscid mass having the odour of prussic acid; its internal surface was
ofa bright red colour and streakedwith blood, especially in the neighbourhood
of the cardiac and pyloric orifices. The mucous membrane of the intestines
was also reddened in many places. The liver, spleen, and kidneys were of
their natural colour, and were loaded with fluid blood ofa blueish-black colour
(schwarz-blau.) The bile was of a dark blue colour. The bladder and pan-
creas were both healthy. The muscles generally were ofa darker colour than
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natural. The lungs were healthy in structure, but had the same blueish-black
colour as the blood. The right and left cavities of the heart were filled with
fluid blood containing a few coagula. There was no serum in thepericardium
or in either pleural cavity. The tongue was not red, but the larynx, trachea,
and oesophagus, as far down as the stomach, were of a blueish-black colour,
and the trachea contained a large quantity of blood. The brain was healthy,
but its vessels and sinuses were loaded with blood, so that it streamed forth
when the scalp was cut into and removed. (Horn's Archiv. fiir Med. Erfah-
rung, 1823, ii. p. 55.)

After this description of the appearances met with in death from a very
large dose of the poison, it may be proper to state those found in the body
of an adult female killed by the smallest dose of prussic acid yet known to
have destroyed life—nine-tenths ofa grain. The inspection was made ninety
hours after death. The teeth were clenched, and foam was still adhering
round the mouth; the face was of a dusky-red hue, and the whole of the
depending part of the body of a dark purple or violet colour: it had very
much the appearance of the body of a person who had died from asphyxia.
The dura mater and sinuses were much congested, and the whole of the
substance of the brain was dotted with blood, which was fluid and very black;
the ventricles were empty, and theplexus choroides paleand bloodless ; but no
odour of prussic acid was perceptible. On opening the chest, the odour was
more plainly perceived than in any other part of the body; the lungs were
much congested, but otherwise healthy ; the right ventricle of the heart was
distended with fluid black blood. The stomach containedfour ounces offluid
smelling strongly of prussic acid: its lining membrane was healthy, with the ex-
ception of a small patch of redness near the cardiac orifice : but as the deceased
had suffered from gastric symptoms, this may not have been due to the action
of the poison. The liver, gall-gladder, and kidneys, were healthy, except
that the latter were congested, and had a dark pinkish hue. (Med. Gaz.
xxxvi. 460.)

In a case communicated to me by Mr. Newham, in which a man had died
from the effects of three drachms of prussic acid, the following appearances
were found:—The membranes of the brain were perfectly natural in every
respect: the substance of the organ was also firm and natural. The quan-
tity of serous fluid contained in the ventricles was less than usual; but it
was strongly impregnated with the odour of prussic acid. The plexus cho-
roides were pale and bloodless. The lungs were healthy: at the upper part,
the organs were of a light red colour ; at the lower part they were full of a
dark-coloured, muddy-looking blood. The heart was natural, but contained
very littleblood: this was of a dark and muddy hue, and strongly impreg-
nated with the odour of the poison. The liver was larger than natural, and
there were several spots ofmedullary deposit about it. The gall-bladder was
nearly empty, and the bile was dark-coloured. The pancreas was healthy,
and the spleen, externally, was of a very bright violet-purple colour. The
urinary bladder was natural: it contained no urine. The stomach contained
more than half a pint of a viseid liquid, having a strong odour of prussic
acid. A portion of the mucous membrane, at the greater curvature, was highly
injected and inflamed, being of a deep red hue. The intestines were healthy,
but generally empty ; the mucous membrane of the duodenum was slightly
inflamed in patches; and on being laid open, there was a strong odour of
the poison. The lower portion of the great intestines was quite empty, the
deceased having involuntarily passed the fasces and urine, while under the
influence of the poison, and probably in the act of dying. (G. H. Rep.,
April, 1845.)
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QUANTITY REQUIRED TO DESTROY LIFE.

This is a very important question; and it is made somewhat perplexing
by the fact, that beyond a certain dose, the weak and the strong acid appear
to act with equal rapidity. (Christison, 658.) It has been already stated,
(ante, p. 137,) that six drops have been found to destroy the life of an animal
•as rapidly as one ounce of the same acid; the animals being alike in strength
and vigour. (See also Pereira, Mat. Med. i. 439.) If any inference could be
drawn from these experiments applicable to the human subject, it is clear that
the view often adopted, of the rapidity of death being in proportion to the
largeness of the dose, is erroneous. This statement may be true to a limited
extent; but it appears to me that a most improper application of it has been
made from a few experiments. Admitting that two drachms of Scheele's acid
will certainly kill an adult within a given period, it by no means follows that
four times that quantity will kill a similarly constituted person within one-
fourth of that period. Yet this has been made the basis of evidence by medi-
cal witnesses, as if it were a positively established fact. I have sought through
works on toxicology, and our periodical journals, in vain, for cases by which
such a view could be supported. It is directly opposed to what we observe
in the action of other poisons; for it is in general impossible to say within
what time a case will prove fatal, from the actual quantity of poison taken.
In one instancerelated by Dr. Geoghegan, a quantity of the acid, equal to
twenty-seven drops of the English pharmacopceial strength, (at two per cent.)
was taken by a gentleman withoutany effect, the dose having been gradually
raised to this point; but no bad consequences whatever had resulted from
the acid previously taken. He now raised the dose to thirty-six drops, and
in two minutes he was seized with the usual symptoms, and nearly lost his
life. (Dublin Med. Jour. viii. 308.) The quantity of anhydrous acid, (0*66
grain) swallowed in this dose, was less than three-quarters of a grain, t. e.,
about equal to eighteen drops of Scheele at four per cent. Cases hitherto
observed show that there is a very narrow line between the quantity of the
poison which may be taken with impunity, and that which is required to pro-
duce death. In determining the quantity necessary to prove fatal, we must,
it appears to me, for the purposes of legal medicine, avoid the results ob-
tained by experiments on animals, and look to those facts only which have
been ascertained from observation on the human subject. In general the
quantity taken is extremely large ; but the smallest, dose known to have caused
death was in the female whose case is reported by Mr. Hicks. (Med. Gaz.
xxxv. 896.) The patient, a healthy woman, died in twenty minutes from a
dose equivalent to nine-tenths of a grain of anhydrous prussic acid. This
was equivalent to forty-nine drops of the London Pharmacopoeial acid, and
taking Scheele's acid at four per cent., (Pereira,) to about twenty-five drops of
Scheele. In an interesting case reported by Mr. T. Taylor, (Med. Gaz.
xxxvi. 104,) a stout healthy man swallowed this dose, i. e., nine-tenths of a
grain, by mistake, and remained insensible for four hours, when he vomited
and [began to recover. The vomited matters had no odour of the poison,
showing that if not concealed by other odours, the whole of the acid must
have been here absorbed. He had a very narrow escape of his life. Dr.
Banks has published a case in which a female recovered after swallowing
thirty drops of prussic acid, (Ed. Med. and Surg. Jour, xlviii. p. 44,) but the
interest of this case is lost, owing to the strength of the acid not having been
determined. It is advisable to put no trust in any statements bearing upon
an important question of this kind, where a directanalysis of part of thepoi-
son swallowed has not been performed. Serious mistakes may be made in
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deciding on the strength ofa fatal dose, by the average strength of the variety
of acid that has been taken;—since what is called Scheele's acid may vary
from two to five per cent. In the reports of cases it would be advisable that
the dose taken, should always be expressed in the quantity of anhydrous and
not of the diluted acid. In the case lately referred to me for analysis by Dr.
Streeten, the acid had beensold to the deceased as of Scheele's strength. After
taking a large dose, the patient manifested powers of volition and locomotion
for five minutes. This would have been extraordinary had the acid been
really Scheele's, as the patient would have swallowed about Jive grains of
anhydrous acid. On analysis I found it to contain rather less than two per
cent.

By trusting to this mode of calculation, all English medico-legal writers
have been misled with respect to the dose taken by the seven Parisian epilep-
tics (p. 535.) Dr. Christison, Dr. Lonsdale, and Dr. Geoghegan had stated
the dose which here proved fatal, at about two-thirds of a grain. A similar
dose was assigned to -these cases in the first edition of my " Manual of Medi-
cal Jurisprudence." The mode in which the mistake arose is explained by
Dr. Lonsdale. (E. M. and S. J. loc. cit.) Some reflections have been made
upon English writers inrelation to this error; but it has been overlooked or
concealed,—that Orfila himself, who has been made the standard of accuracy,
gives two different versions of the dose;—Devergie gives another account,
and Guibourt a fourth! (See Med. Gaz. xxxv. 896; also Pharmaceutical
Journal, May, 1845, 515,) and the only inference which a medical juristcan
draw from all this confusion, is, that it is now utterly impossible to assign the
real dose taken in these cases; because no direct analysis appears to have
been made of any portion of the hydrocyanic acid syrup actually swallowed;
and it appears to me that we cannot trust to any evidence short of this in an
important question of this kind.

Recoveries from large doses.—The largest dose from which an adult has
recovered, was probably in the case reported by Mr. Nunneley. (Prov. Med.
Jour. Aug. 13, 1845,p. 517.) The person swallowed, it was supposed, forty
minims of an acid at three and a quarter per cent. Taking the minim as equal
to the grain, although it may be a little more or less according to circumstances
(see p. 540,) this is equivalent to about one grain and one-third of anhydrous
acid. The man was for a short time conscious, got into bed after taking the
poison, and spoke. Hefelt his jaw become stiff and thenremained insensible,
until roused by the cold affusion. The fact of recovery having taken place
here, must not lead us to suppose that such a large dose could be commonly
taken with impunity. If we refer to the chapters on arsenic and corrosive
sublimate, we shallfind thatpersons haverecovered from dosesof these poisons,
much larger than those which have proved fatal in other cases. The same
circumstance is observed in respect to all otherpoisons. Judging by the effects
produced in Dr. Geoghegan's case from 0-66 grain of anhydrous acid,—from
the fact that death took place in Mr/ Hicks's case from nine-tenths of a grain;
and that, in another instance, a strong adult had a narrow escape of his life
from the same dose, we shall not be wrong in assuming that a quantity of
Scheele's acid (at five per cent.) above twenty drops, (i. e. one grain of anhy-
drous acid,) or an equivalent portion of any other acid, would commonly
suffice to destroy the life of an adult. This I believe to be the nearest
approach we can make to the smallestfatal dose. Even less than this—seven-
tenths of a grain, might under favourable circumstances prove fatal. We have
no certain evidence from recorded facts, that two grains of arsenic have yet
destroyed the life of an adult; but the probability is, that this quantity would
be a fatal dose. Neither seven-tenths of a graifc of Prussic acid, nor two
grains ofarsenic might suffice to kill every person; but this is not the kind of
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Information which the law requires. A witness is onlyrequired to say what
dose will, under ordinary circumstances, commonly suffice to destroy the life
of an adult: age, idiosyncrasy, habit, state of health, and fulness or emptiness
of the stomach, make the same difference here as in the case of other poisons.
(See Opium, ante, p. 481.)

In estimating doses, it maybe proper to state the results of some experi-
ments on the weight of given measures of this poison. Sixty drops of a
P. L. acid, or one drachm, measured in a drop measure, commonly used in a
laboratory, weighed 64 grains; 60 minimsin a measure used in the dispensary
department of Guy's Hospital, weighed 61 grains; and the same quantity in a
measure procured from a large retail druggist's, weighed 62'5 grains. One
drachm in a common two-ounce measure, weighed 63 grains, and one ounce
in the same measure balanced, weighed 444 grains, which gives an average
weight of 55-5 grains for each drachm. In another instance a quantity which
destroyed life was equivalent to 105 drops, and weighed 98 grains. To en-
sure accuracy these experiments wereperformed by double weighing; and the
results show how little certainty there is, with respect to the exact quantity of
the anhydrous acid in minim and drop doses. The stronger the acid, thejess
the weight of a given bulk, since the specific gravity diminishes in proportion
as the water becomes saturated with the pure anhydrous acid. An ounce of
distilled water should weigh at 62° 437*5 grains.—A drachm should weigh
54*7 grains, and a minim or drop, 0*91, or 91-100ths of a grain.

PERIOD AT WHICH DEATH TAKES PLACE.

Some remarks have already been made on this' subject, and it has been
particularly stated that beyond a certain point, we are not entitled to infer, that
the rapidity of death bears any proportion to the quantity of poison taken
(p. 538.) Experiments on animals might be adduced to prove either the nega-
tive or affirmative of this proposition,—a fact which clearly shows, that they
cannot be safely admitted in this particular, as a basis for medical evidence.
They prove that the fatal operation of the acid is not always rapid in propor-
tion to the quantity of poison taken. Dr. Reid found that dogs of the same
size and strength died in the same period of time, whether the dose was an
ounce or only six drops of Scheele's acid (ante, page 137,) the quantity given
being no lesss than seventy times greater in the one case than in the other!
Mr. Nunneley states as the result of his observations on animals that there
is no well-marked difference as to the period at which this poison destroys
life between doses differing much from each other, provided each be capable
of destroying life with moderate rapidity. (Prov. Trans. N. S. iii. 83.) It
has been clearly observed in the human subject, that where individuals haVe
taken the same dose, death has occurred at very different periods of time:
age, idiosyncrasy, the state of health, and the presence or absence of food in
the stomach, are conditions which of course exert an appreciable influence on
the operation of this poison. In the cases of the seven Parisian epileptics
(ante, p. 526) a similar dose was given to all, but death took place at very
different periods,—the first person died in about fifteen or twenty minutes, and
the last, only after three-quarters of an hour! In one instance in which seven
drachms of the acid were taken, death took place within five minutes:—in
another, in which an ounce was taken, the individual survived about ten
minutes. (Sobernheim.) "When the dose is two drachms and upwards, we
may probably take the average period for death at from two to ten minutes.
In Mr. Hicks's case, forty-nine drops of P. L. acid destroyed life in twenty
minutes. It is only where the dose is just in a fatal proportion, that we find
the individual to survive from half an hour to an hour. In this respect, death
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by prussic acid is like death by lightning:—the person in general either dies
speedily, or recovers altogether. According to Dr. Lonsdale, death has oc-
curred in the human subject as early as the second, and as late as theforty-fiflk
minute. But although death does not commonly ensue untilafter the lapse of
a few minutes, insensibility, and consequently a want of power to perform
acts of volition and locomotion, may sometimes come on in a few seconds
(see ante, p. 528.) The time at which this loss of power is supposed to take
place, has frequently become an important medico-legal question; and on the
answer to it, the hypothesis of suicide or murder in a particular case, may
rest.

TREATMENT.

Experience justifies us in employing stimulants, such as diluted ammonia to
the nostrils, and frictions of the compound camphor liniment to the chest.
Chlorine has been strongly recommended as an antidote to be injected in the
state of solution into the stomach; but admitting that it were at hand to be
administered in a case of poisoning which seldom lasts above a few minutes,
it is a remedy of very doubtful character. Lately, Messrs. Smith of Edin*
burgh have proposed the mixed oxides of iron as an antidote,—these forming
on contact with prussic acid, insoluble Prussian blue. Ittner and Chancel
long since recommended a mixture of sulphate of iron and potash. (Lons-
dale, loc. cit.) The jaws are, however, commonly so firmly closed, that it is
difficult to make the individual swallow any thing, and the poison operates
with fatal rapidity. The iron-antidote is only likely to be useful when it is
employed early, and the poison has been taken in a very diluted state. Mr.
Nunneley found that it had no beneficial effects on dogs. (Prov. Trans. N.
S. iii. 87.) It has been proposed to apply electricity in the course of the
spinal marrow ;• but the best remedy, and that which is always applicable, is
cold affusion. This has been found the most efficacious mode of treatment
in experiments on animals, and in several cases in the human subject. One
of these is reported by Dr. Banks ofLouth. A girl took by mistake in medi-
cine, thirty drops of prussic acid. Immediately afterwards she sprang up
convulsively from her seat, and became senseless. Her teeth were firmly set,
and her eyes staring and fixed. Stimulants failed to rouse her:—the limbs
became flaccid;—the pupils dilated, and she was wholly insensible; the res-
piration was slow, and the pulse scarcely perceptible. A stream of cold water
from a pitcher was allowed to fall from some height on the region of the spine.
In a minute she began to move, and becameconvulsed; her symptoms abated,
and in a few hours she was quite collected. She recovered in a few days, but
there is hardly a doubt that she would have died, had she not been thus treated.
(Ed. Med. and Sur. Jour., xlviii. 44.) The following interesting case of re-
covery, even where cold affusion was applied late, is reported by Mr. T. Taylor
(Med. Gaz. xxxvi. 104:)—H. G., aet. 59, a healthy agricultural labourer,
rather stout made, swallowed by mistake a dose ofPharmacopoeial acid equal
to nine-tenths of a grain, in eighteen drachms of distilled water. He had no
sooner taken itthan he was seized with a violent constriction of the diaphragm,
with a sense of suffocation. He walked to the outer doorof the house, about
twelve or fourteen paces, when he fell insensible, and, in his fall, broke a large
pan which was full of water, the contents of which saturated his clothes, and
this, no doubt, had a beneficial influence upon him. The accident occurred
about half past seven o'clock in the morning, and it was not Until 20 minutes
after eleven, or nearly four hours after taking the acid, that he showed symp-
toms of returning animation, when, by the application of cold water and ammo-
nia,'he was soon restored. Oncoming to himself, he vomitedfreely, but no odour
of the acid was perceptible in what he threw off his stomach. The next day

46
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he was well. Mr. Harthill has also reported a case in which cold affusion led
to recovery after probably a large dose. (Prov. Med. Jour., March 5,1845,
p. 153.) In Mr. Garson's case (Ed. Med. and Sur. Jour.,lix. 72, and p. 531,
ante,) cold affusion and the use of ammonia appear to have been attended
with the best effects. Bleeding from the jugular vein is strongly recommended
by Dr. Lonsdale. It is likely to be beneficial in protracted cases when there
is any sign of cerebral congestion; but, in general, the pulse is scarcely per-
ceptible, and this mode of treatment is therefore inapplicable. There is always
great loss of power under the operation of this poison : hence, the imprudent
or hasty abstraction of blood may actually retard recovery, or even accelerate
death (p. 526.) Mr. Nunneley's experiments on dogs show that this mode of
treatment is not attended with any benefit. (Prov. Trans. N. S. iii. p. 72.)

[From the experiments of Simon, Orfila and others, it would appear that
chlorine is an antidote when promptly employed, and the same may be said
of ammonia, though it is not as certain. But as no time is to be lost in these
cases, it is better to resort at once to the cold affusion. Venesection should
never be used to combat the primary symptoms, though it may be sometimes
required in the treatment of secondary affections.—G.]

Casrs.—In the case of Reg. v. Betaney (Cent. Crim. Court, Aug. 1844,)
some important questions arose respecting the proper mode of treating cases
of poisoning by prussic acid. The prisoner was a surgeon,and he was charged
with the murder of his wife, who died in his presence from the effects of a
large dose of prussic acid. The medical facts in the case were very simple.
There could be no doubt that the poison had been taken, and that it was the
cause of death. The nature of the symptoms, their rapid and fatal course,
and the detection of the poison in large quantity in the stomach, rendered these
conclusions absolutely certain. Again, there could not be the smallest doubt,
that the poison had been administered either intentionally or unintentionally
by the prisoner, i. e. that it was through his act, either criminal or innocent,
that the poison was placed within reach of the deceased; and under circum-
stances which would render it not improbable that she would swallow it by
mistake. It was placed in a common drinking-glass in the bedroom, —the
prisoner being at the time in an adjoining room. . The prisoner accounted
fqr this circumstance, by saying that he was in the habit of usingprussic acid,
medicinally,—that he broke the bottle in trying to remove the stopper; and,
in order to save the contents, collected the acid in a tumbler or glass, such as
is used for drinking water! His attention was called off, and he went into an
adjoining room, without, as it would appear, making anyremark, or cautioning
his wife respecting the poison placed in the tumbler, and within her reach.

The presumption of criminality, under such circustances, had no direct re-
lation to medical evidence: it was a question to be decided by the jury from
the facts proved. The medical evidence had, however, two important bear-
ings : 1, the plan of treatment which should be adopted in such an emergency,
by a medical man; 2, the exact period at which insensibility and loss of con-
sciousness supervene in cases of poisoning by prussic acid.

The prisoner, on finding that his wife had swallowed the poison, called for
assistance, but did not at the time state thereal cause of the symptoms ; although
it came out in evidence that he must have known that the deceased had swal-
lowed prussic acid. He caused her feet and hands to-be put into hot water,
and talked ofbleeding her, but said it was of no use, as circulation had ceased
(" she had no pulse.") He told the first witness who came to her, that "she
would not come to,—it was a disease of the heart, and that her mother had
died just like it nine months ago:" but it was subsequently proved that the
prisoner had himself registered the cause of death in the mother, as bilious
fever; Dr. A. T. Thomson, who gave evidence at the trial, was questioned
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upon the usual remedies in such cases, which he stated to be, cold affusion,
ammonia and stimulants, and very properly expressed an opinion, that what
had been done by the prisoner, could be of no benefit whatever.

The second questionrelated to the power of the deceased to talk after she
had called out or screamed, as deposed to by her husband. The prisoner said
that he heard a cry (probably of alarm,) arid on going into the bedroom, his
wife exclaimed, " I have taken some of that hot drink, give me some water."
Dr. Thomson was inclined to believe, that upon the utterance of a cry of this
description, volition and sensibility would be lost, and it would afterwards be
impossible for a person to talk. This observation was derived from experi-
ments on animals. He admitted, however, that the cry might really have
proceeded from an unpleasant sensation experienced by the deceased on swal-
lowing the acid, and not have been connected with the loss of sensibility or
consciousness. In charging the jury, the judge properly stated, that an infer-
ence on this point, not being derived from the observation of the effects of the
poison on man, should be received with caution. The jury acquitted the
prisoner. The verdict did not proceed from any defect in the medical evi-
dence ; the cause of death was clear, and it was for the juryto determine the
value of the moral and circumstantial evidence against the prisoner , as the
administrator. Of these circumstances, which were exceedingly strong, it is
here unnecessary to speak: but the jury, in the opinion ofmost persons, took
a very lenient view of them.

Someremarks have been elsewhere made concerning " a shriek " alleged to
take place in poisoning by this acid, (ante, p. 526.) The counsel forBelaney,
in addressing the jury, said, " that the effect of prussic acid was to cause a
shriek, and with that shriek, volition ceased altogether." Dr. Thomson in-
formed me subsequently to the trial, that he had only in some instances ob-
served, in poisoning animals by prussic acid, that death was preceded by a
peculiar vocal sound resembling "a cry of pain," a statement which, with the
cases already reported, will tend to remove an erroneous impression, that the
utterance of a scream or shriek commonly attends this form of poisoning.
Numerous cases are now reported, which show that it cannot be regarded as a
symptom in the human subject.

Among the cases which have drawn attention to the subjectof poisoning by
prussic acid, there are few which have excited greater interest than that of
Sarah Hart. (lleg. v. Tawell, Bucks Lent Assizes, 1845.) A very good re-
port of this case by Dr. Skae has been published in the Northern Journal of
Medicine for May, 1845. From the medical evidence it appeared that the
deceased, a healthy woman, was found dying. The practitioner who was
called in, bled her, but without effect. On a post-mortem examination,
eighteen hours after death, two surgeons out of three who were present, per-
ceived in cutting into the integuments, what they thought was an odour of
prussic acid; but no odour was perceived about the mouth, or in the blood
which had been drawn from the body. The viscera were generally healthy.
The lungs were slightly congested, and there were some old pleuritic adhe-
sions, but there was no lesion of any organ to account for death. The sto-
mach and bowels presented no morbid change. The contents of the former
amounted to twelve ounces of liquid, having no odour of prussic acid, but
merely a strong acid smell of beer. (Lancet, April 5, 1845, 379.) They con-
sisted of partially digested food, intermixed with the pulp of apple. Prussic
acid was obtained from the contents of the stomach by distillation: it was
identified by the application of the usual tests, and after separation as cyanide
of silver, by its odour. The quantity thus obtained amounted to one grain of
anhydrous acid! The administration of the poison to the deceased, was
clearly brought home to the prisoner, partly by a series of moral cireum-
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stances of a most convincing kind, and partly by his own admissions, attri-
buting, however, the death to suicide. Suicide was entirely out of the
question.

Space will not permit me to give a lengthened analysis of this case, but it
may b,e proper to point out a few of the most remarkable medical assumptions
made by Sir F. Kelly, the learned counsel who conducted the defence. They
were,—1. That there must be direct evidence of death from poison! 2. That
the evidence of medical witnesses who had never before met with a case of
poisoning by prussic acid, should not be received! 3. That the quantity of
poison found in the stomach, should be sufficient to cause death ! "If there
was not enough prussic acid in the stomach to account for death, there wasan
end of the case." The fact is notorious that the poison found in the stomach
is always the surplus quantity, and not that which has occasioned death. (See
ante, p. 117.) 4. That although a grain of prussic acid (anhydrous) was
there found, yet the witnesses had not proved upon their own knowledge and
experience, that that was sufficient to cause death! (See cases, p. 538, ante.)
5. That because persons had recovered from a larger quantity than was found
in the deceased's stomach, it wasnot to be inferred that she had died from the
effects of a grain! 6. That a grain of anhydrous prussic acid might have been
spontaneously produced in the stomach of the deceased, partly from the pips
of apples, a portion of cake, the saliva swallowed during mastication, and
partly from the decomposition of animal matter.

The judge summed up the case in a manner which showed that he was per-
fectly acquainted with all the fallacies of such a defence. The statement of
the prisoner's counsel that it was a rule of law, that there should be direct
proof of death having been caused by poison, and of the presence in the sto-
mach of a sufficientquantity of poison to produce death was not true,—neither
was it necessary to prove what quantity of prussic acid would destroy life by
the testimony of a person who had actually seen a human life destroyed by it.
With regard to the smell, the only conclusion from the evidence was, that
smell was a proof of the presence of the poison, but that the absence of smell
was no proof of its absence. According to the witnesses, a grain or even less
than a grain of prussic acid taken into the stomach, was sufficient to cause
death. Withrespect to the allegation that prussic acid might be obtained from
apple-pips, Mr. Cooper, the chemical witness, found apple but no pips in the
stomach, and it was only by the distillation of thepips that the acid was formed,
whereas the odour of the poison was perceived in the body by two witnesses.
After a short deliberation, the jury returned a verdict of guilty, and the
prisoner before execution confessed that he had perpetrated the murder in the
manner in which it had been proved against him.

It is unnecessary to repeat what has been elsewhere stated with respect to
the value of evidence from theodour of the poison. (See ante, p. 520.) The
argument of the learned counsel was founded upon an obvious misapprehen-
sion of medical facts. It is to be regretted, however, that he took upon him-
self to pronounce as false those reports of cases published in medico-legal
works, which went to show that owing to various circumstances the odour of
prussic acid might not be always perceptible in the stomach of a person poi-
soned by it. Thus Dr. Christison had stated that it was not perceived in the
stomachs of the Parisian epileptics. Sir F. Kelly told the Court, on the
authority of Orfila, that this was an error, and that the odour was there per-
ceived. The facts have been elsewhere stated, pp. 520, 536. MM. Adelon,
Marc, and Marjolin, made the inspection, and they plainly declare that they
could detect no odour of bitter almonds, (i. e. of prussic acid) although the in-
spection was made only twenty-four hours after death, and the dose taken was
assumed by Sir F. Kelly to have been much greater than represented by Dr.
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Christison and myself. There was no odour in the stomach, its contents, or
in any part of the body. (Ann. d'Hyg. 1829,i. 507.) Instead of quoting this
plain statement made by those who inspected the body, the learned counsel
put forward the opinions of Gay Lussac and Orfila, who were not present at
the inspection, that there was an odour of bitter almonds in the contents, al-
though they did not examine them untileight days after theirremoval from the
body. This apparently conflicting opinion, first published by Orfila fourteen
years after the event (Toxicologie, ii. 287,) was adduced by Sir F. Kelly as
the only true representation of the facts at the trial. The unfairness of such a
mode of dealing with medical reports must be apparent; but it becomes even
more glaring from the following extract of a paper, published by Orfila four
years before this trial, in which, in a disputed case of death from prussic acid,
he makes use of the fact here misstated and perverted, to show that the odour
ofprussic acid may be really absent in the dead body! In reference to the
case of Pralet (ante, p. 523,) where too great a reliance upon odour nearly
led to the execution of an innocent person, Orfila says,—" What confidence
can be placed in the odour of bitter almonds, said to exist in the body of the
deceased, when we find that MM. Marjolin, Marc, and Adelon declare that no
part of the bodies oftheBicetre epileptics exhaled the odourofbitter almonds ?' r
(Ann. d'Hyg. 1841, ii. 409.) From this it must be obvious that Orfila con-
siders, on the authority of those who were best capable of judging, that there
was no odour perceptible in these cases, and, therefore, while the truth of Dr.
Christison's statement was wrongly impugned, an opinion was imputed to
Orfila which he did not entertain! (See Appendix.) Compare also the case
of Ramus (Ann. d'Hyg. 1833,p. 365.)

But the whole of the defence was involved in a mass of contradictions.
The learned counsel, by attempting to account for the existence of a grain of
anhydrous prussic acid in the stomach through its spontaneous generation from
apple-pips, admitted its presence in the contents. In making this admission
he could not escape from another, ?'. e., that this acid was there before distil-
lation ; because at the time of distillation no apple-pips were found in the
contents! As he assumed that no odour was perceptible on inspection, he
must therefore have admitted that this large quantity of prussic acid might
be present without being indicated by smell; and yet the basis of his argu-
ment in the defence was—because there was no odour, there was no prussic
acid present! Such contradictions must always follow when an attempt is
made to argue against incontrovertible facts.

An opinion has gone abroad, that the poison in this case was not adminis-
tered by the mouth, but in a more secret way. This opinion is based on the
absence of odour in the stomach, and on thereported confession of the crimi-
nal. It is founded, however, on a mistaken view of the medical facts. One
grain of anhydrous prussic acid would not have been found in the stomach,
had not more than this quantity been actually swallowed : but this dose was
of itself sufficient to destroy life.

46*
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CHAPTER XXXVIII.
PRUSSIC ACID, CONTINUED. CHEMICAL ANALYSIS—IMPROVED PROCESSES—TESTS FOR

THE ACID IN THE SIMPLE STATE AS A LIQUID AND IN VAPOUR. SILVER, IRON, AND
SULPHUR TESTS OBJECTIONS TO THE TESTS—THEIR COMPARATIVE DELICACY DE-
TECTION OF PRUSSIC ACID IN ORGANIC LIQUIDS —PROCESS WITHOUT DISTILLATION
OBJECTIONS—DETECTION BY DISTILLATION. ABSORPTION OF PRUSSIC ACID ITS DE-
TECTION IN THE BLOOD AND TISSUES CAUSES OF NON-DETECTION COMPARATIVE
VALUE OF CHEMICAL EVIDENCE ALLEGED SPONTANEOUS PRODUCTION OF THE ACID
QUANTITATIVE ANALYSIS.

CHEMICAL ANALYSIS.

Prussic acid is limpid like water; it possesses a faint acid reaction, and
its vapour has a peculiar odour, (ante, p. 520,) which when the acid is con-
centrated, although not at first perceptible, is sufficient to produce giddiness,
insensibility, and other alarming symptoms. (See ante, p. 518.) Until
within the last few years it was supposed that the odour might be present in
cases in which it would be impossible to detect the poison by chemical pro-
cesses, and instances of this are given by Orfila, (Ann. d'Hyg. i. 489,) by Dr.
Lonsdale, (Ed. Med. and Surg. Jour. Ii. 52,) and by Dr. Christison, in the last
edition of his Treatise. (Op. cit. 1845, pp. 760, 774.) Improved methods
of applying tests for the detection of the diffusible vapour of the poison, in-
stead of attempting to separate it, as a liquid, by distillation, have, however,
established the contrary position, namely, thatthe poison may now be detected
in cases in which its odour cannot be perceived. The fallacy which was
therefore attempted to be imposed on a Court of law as an ascertained fact,
even so recently as 1845, is now completely exploded, and is not likely to be
revived in any future case. (See the case of Reg. v. Tawell, ante, p. 543 ;
also Med. Gaz. xxxvi. 328, 588, and 631.)

The tests which are best adapted for the detection of this poison, either in
liquid or vapour, are equally applicable whether the acid be concentrated or
diluted, and, so far as the detection of the vapour is concerned, whether it be
pure or mixed up with organic matter.

TESTS IN THE SIMPLE STATE.

The tests are three in number:—the Silver, the Iron, and the Sulphur
tests.

1. Nitrate of Silver.—This yields, with prussic acid, a dense white preci-
pitate, speedily subsiding in heavy clots to the bottom of the vessel, and leav-
ing the liquid almost clear. The precipitate is identified as cyanide of silver
by the following properties :— a. It is insoluble in cold nitric acid, but when
drained of water, and a sufficient quantity of strong acid is added, it is easily
dissolved on boiling. It has been asserted that it is soluble in cold nitric acid,,
but this only applies to those cases in which the quantity of precipitate is so
small as to be scarcely ponderable, and the proportion of nitric acid is very
large. Under ordinary circumstances, cold nitric acid dissolves scarcely any
perceptible portion, and thus easily distinguishes the cyanide from the oxalate,
carbonate, and some other salts of silver, b. The cyanide is slighty soluble
in a large excess of nitrate of silver: hence, when the acid is in small quan-
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tity, a very small portion of the test should be added, c. It is soluble in a
large excess of solution of potash, if there be some free hydrocyanic acid
present:—it is also soluble in ammonia, but this is by no means a distinctive
character, and therefore is unimportant, d. It evolves prussic acid when
digested in muriatic acid. e. The precipitate, when well dried and heated in
a small reduction-tube, yields cyanogen gas,which may be burnt at the mouth
with a rose-red flame and blue halo. This is a well-marked character, andat
once identifies the acid, which yielded the precipitate, as prussic acid. By
this property the cyanide is eminently distinguished from the chloride, oxa-
late, and all the other salts of silver. In a small tube, three-fourths of a grain
of the precipitate will thus furnish good evidence. /. As an additional means
of identifying this precipitate as the cyanide of silver, even when the quantity
is so minute that the experiment of combustion cannot be satisfactorily per-
formed, Lassaigne advises that it should be converted to cyanide of potassium,
by heating it in a very smallreduction-tube, with a smallpiece of potassium—
the cyanide being dropped on the metal. When cold, cut off the end of the
tube, digest the residue in a few drops of distilled water, and add to the liquid,
1, a solution of green sulphate of iron and muriatic acid, and 2, a solutionof
sulphate of copper. The production of a blue colour in the first case, and
of a red in the second, will indicate that cyanogen must have been present in
the precipitate. (Ann. d'Hyg. ii. 121.) Orfila states that this process will
detect with certainty half a milligramme (l-130th of a grain) of cyanide of
silver, and this is equal to the l-750th part of a grain of anhydrous prussic
acid. Dr. Austin, of Dublin, has more recently recommended that oxide of
iron and carbonate of potash should be mixed with the precipitate and treated
in a similar way. (Dub. Hosp. Gaz. April 1, 1846..) Fine iron-filings may
be substituted for the oxide, but in all cases potassium, if it can be obtained,
is preferable. These processes are open to a serious fallacy. Any kind of
organic matter, provided it contain nitrogen, will when heated with potassium
or with iron and alkali, yield a soluble ferrocyanide. g. If, instead of burn-
ing the gas produced by heating the precipitate, it be received on the recently
precipitated mixed oxides of iron (see Iron Test,) containing a little potash,
Prussian blue will be formed, and made evident by soaking the paper in di-
luted muriatic acid. h. Lastly, the most conclusive means of identification,
when the quantity is small, is to place the suspeeted precipitate in a watch-
glass, moisten it with concentrated muriatic acid, and absorb the vapour by
hydrosulphuret of ammonia. (See Sulphur Test.) The vapour may be
also received on potash, and the iron-test applied. (See Iron Test.)

In the employment of the silver test for the detection of the vapour of the
poison, we place a few drops of the silver solution in a watch-glass, and in-
vert it over another watch-glass containing the suspected poisonous liquid.
Cyanide of silver, indicated by the formation of an opaque white film in the
solution, is immediately produced, if the acid be only in a moderate state of
concentration. One drop of the pharmacopceial acid (containing l-50th of a
grain) produces speedily a visible effect. When the prussic acid is much
diluted a few minutes are required, and the opaque film begins to show itself
at the edges of the silver solution. In this case the action may be accelerated
by the heat of the hand.

2. The Iron Test.—The object of the application of this test is the pro-
duction of Prussian Blue. We add to a small quantity of the suspected poi-
sonous liquid a few drops of potash and of a solution of green sulphate of
iron. A dirty green or brownish coloured precipitate falls t on shaking this
for a few minutes, and then adding diluted muriatic or sulphuric acid, the
liquid becomes blue ; the Prussian blue, of its well-known colour, unaffected
by diluted acids, subsides. If the prussic acid be in very small quantity, th*
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liquid is at first yellow, from the salt of iron formed; it then becomes green,
but the precipitate ultimately subsides so as to appear of a blue colour in the
mass. The same result is obtained, by adding the solution of the iron-salt
to the potash-solution of the cyanide of silver; and thus, in this way, the
two tests may be applied to only one portion of the poison. The great value
of the iron-test is, that it will equally act in cases where the results of the
silver-test would be obscure, as where the prussic acid happens to be mixed
with any other acid or salt precipitable by the nitrate of silver, e. g. with
muriatic acid or an alkaline chloride. Mr. Ilott, of Bromley, has shown, that
when a very small quantity of prussic acid is mixed with a large quantity of
caustic ammonia, the iron test acts somewhat ambiguously, especially when
muriatic acid is used to redissolve the oxide ofiron. I have found, however,
that the ambiguity only exists when these different substances are in certain
relative proportions, and it is difficult to conceive a case in which this effect
would become a practical interference with the inference from the test. Be-
sides, any difficulty would be at once removed by the application of the silver
and the sulphur tests.

The iron test may be employed for the detection of the vapour of prussic
acid, by thesame method as that described in speaking of the silver test. For
this purpose we place a few drops of caustic potash in a small white saucer,
and invert it over the suspected liquid. After a few minutes a drop of solution
of green sulphate of iron may be added, and then a drop of diluted muriatic
acid,—Prussian blue appears. The recently precipitated mixed oxides of iron
with potash, may be placed in the upper vessel with the same results. The
silver and the iron tests may be in this way easily conjoined in testing the
same quantity of poison. If the precipitated cyanide of silver, obtained by
the addition of nitrateof silver to the suspected liquid,be moistened with strong
muriatic acid, and the vapour collected in a watch-glass or saucer, on the plan
just described, Prussian blue will be procured, and thus strongly corroborate
the action of the silver test.

The Sulphur Test.—Mr. Porrett informs me that, in the year 1814, he dis-
covered a method of producing sulphocyanic acid by the mutual reaction of
prussic acid and an alkaline sulphuret. Baron Liebig has recently proposed
this as a process for detecting prussic acid as a liquid. (Oesterreichische Med.
Wochenschrift, 27 M'irz, 1847, 396.) If a small quantity of hydrosulphuret
of ammonia (containing a little excess of sulphur) be added to a few drops of
the solution of prussic acid, and the mixture be gently warmed, it becomes
colourless, and, on evaporation, leaves sulphocyanate of ammonia—the sulpho-
cyanic acid being indicated by the intense blood-red colour produced on adding
to theresidue a solution of a persaltofiron; this colour immediately disappears
on adding one or two drops of a solution of corrosive sublimate. (See ante,
p. 503.) This test is very delicate, but it requires a little care in its applica-
tion: thus, if the boiling and evaporation be not carried far enough, the persalt
of iron will be precipitated black by the undecomposed hydrosulphuret of
ammonia ; and, if the heat be carried too far, the sulphocyanate of ammonia
may itself undergo decomposition, and be lost. It will be perceived, too, that
it requires a longer timefor its application than either the silver or iron test.

The great utility of the sulphur test, however, is in its application to the
detection of the minutest portion of prussic acid when in the state of vapour.
In this respect it surpasses any other process yet discovered. In order to
apply it, we place the diluted prussic acid in a watch-glass, and invert over it
another watch-glass, holding in its centre one drop of the hydrosulphuret of
ammonia. No change apparently takes place in the hydrosulphuret; but if
the watch-glass beremoved after the lapse of from half a minute to ten minutes,
according to the quantity and strength of prussic acid present, sulphocyanate
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of ammonia will be obtained on gently heating the drop of hydrosulphuret and
evaporating it to dryness. With an acid of from three to five per cent, the
action is completed in ten seconds. The addition of one drop of persulphate
of iron to the dried residue, brings out the blood-red colour instandy, which is
intense in proportion to the quantity of sulphocyanate present. Such is the
simple method of employing the test. When the prussic acid is excessively
diluted, the warmth of the hand may serve to expedite the evolution of the
vapour.

In detecting the vapour, the sulphur test acts, casteris paribus, more rapidly
and more delicately than the silver test; but the two may be usefully employed
together in corroboration of each other. If a suspected liquid, placed in a
watch-glass, produce a film on a drop of nitrate of silver, the reaction will be
very speedy with the hydrosulphuret. The silver test acts visibly, and there-
fore serves to guide us ; the sulphur test acts invisibly; for there is no apparent
change unless the glass be left so long that the ammonia is spontaneously eva-
porated, and the sulphur oxidated or deposited. If the suspected liquid pro-
duce, after half an hour, no effect by its vapour on a drop of nitrate of silver,
it is very probable that no prussic acid is present: nevertheless, we should
proceed to apply the hydrosulphuret of ammonia, as the poison may still be
detected by it when nitrate of silver entirely fails to indicate its presence. The
sulphur-test is applicable even to the detection of decomposed prussic acid.
It was tried with a specimen which had been kept three years:—it was quite
black, and in a thick and syrupy condition. This liquid produced by its vola-
tility an opaque film in a few seconds, and the prussic acid still remaining in
it, was detected in an equally short period by the hydrosulphuret. If the
hydrosulphuret of ammonia have absorbed no prussic acid, it gives before eva-
poration a black precipitate with persulphate of iron; if it be evaporated until
the yellow colour has disappeared, should no sulphocyanate be present, the
salt of iron produces merely a yellow tint from the separation of sulphur.
Other alkalinesulphurets may be substituted for the hydrosulphuret of ammo-
nia, but they must be always in the state of polysulphuret: and the chemical
reaction with prussic acid is never perfect, until after heat has been applied
to the mixed liquids, or to the sulphuret which has absorbed the vapour.

Other tests and processes have been suggested for the detection of prussic
acid. Thus Protonitrate of Mercury gives with prussic acid a deep blackish-
greyprecipitate. It thereby clearly distinguishes, it from all acids', including
the muriatic, which gives with the test a white precipitate (calomel.) This
test acquires a dark-grey colour with prussic acid, even in a very diluted state,
e. g. in laurel water and bitter almond water. Calomel may be substituted
for the protonitrate: the effect is the same. If prussic acid be present, in
minute proportion, calomel acquires a dark-grey colour. In 1839,Mr. York,
a former pupil, suggested that an aqueous solution of iodine might serve as a
test. The brown colour of this solution is immediately removed, and the
liquid rendered colourless, by a very minute portion of prussic acid. The
colour of bromine in water is similarly discharged. These tests may be
applied also to the vapour of the acid; they may be occasionally serviceable
to corroborate the results.

Objections to the tests.—Nitrate of silver it is well known gives a white
precipitate with numerous acids ; but if the properties of the precipitate espe-
cially those marked under e and //, be procured, there is at once an end to
the objection : a volatile arid containing cyanogen must have been present
in the liquid. The production of Prussian blue from the liquid, in the man-
ner described, is free from any chemical objection. There is no acid or sub-
stance known to chemists that will, under similar circumstances, produce
the same results. The sulphur-test is also free from any objection, the sul-
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phocyanate of iron being well characterized by its blood-red colour, its solu-
bility in a solution of corrosive sublimate, and by other chemical properties.

When the tests are applied to the detection of the vapour, they are abso-
lutely free from any chemical objection. There is no other acid, nor any
volatile compound of cyanogen, which in any respectresembles prussic acid,
that can produce similar results. The tests applied to the vapour are there-
fore conclusive. There can be no pretence for omitting this part of the pro-
cess in any medico-legal analysis.

Delicacy of the tests.—The silver test. A standard solution was made, in
which each grain of liquid contained the 4400th part of a grain of anhy-
drous prussic acid. One grain of this very diluted liquid placed on a plate
of glass, gave a decided milkiness with nitrate of silver; but when the same
quantity was mixed with sixty grains of water, nitrate of silver had no per-
ceptible effect; showing the powerful influence of dilution on the action of
a test: the 4400th of a grain of prussic acid being in this instance diffused
through 264000 parts of water. The 1460th of a grain in sixty grains of
water (dilution 87600) 'gave, with the nitrate of silver, a milkiness, but no
precipitate. With the 440th gr. (dilution 26400) the milkiness produced by
the test increased, and the white cyanide became flocculent; and with the
220th gr. (dilution 13200) the test gave a decided precipitate. Strong nitric
acid was added to the liquid, but the precipitate was not entirely dissolved
even on boiling.

Thus, then, in a minimumof water, the silver test will produce a perceptible
effect with less than the 4000th part of a grain of anhydrous prussic acid;
but it only begins to give a decided precipitate with the 220th gr. in about
13000 parts of water. Even then, the principal properties of the precipitate
cannot be brought out; because, from so small a quantity of cyanide ofsilver
as that which was here formed, it would be impossible to produce cyanogen
in sufficient quantity for combustion. Practically, therefore, the limit for the
silver-test in detecting prussic acid must be at that point at which it ceases to
produce a sufficient quantity of the cyanide of silver either for the production
of cyanogen by heat (e,) or of sulphyocyanate of ammonia by muriatic acid
(/■.) No medical jurist should rely upon the production of a faint white pre-
cipitate in a liquid, as a proof of the presence of this poison.

If the dry cyanide be heated in a shorttube of about the eighth of an inch
diameter, from one-third to .one-fourth (Orfila says three-quarters) of a grain
of the precipitate, will be sufficient to produce cyanogen for combustion.
This is equivalent to about from one-twentieth to one-fifteenth of a grain of
anhydrous prussic acid. A minute flame of cyanogen may in a careful ex-
periment be obtained from so small a quantity as the tenth of a grain ofcya-
nide of silver; and unless we obtain that quantity of dried precipitate, we
cannot be sure, from the action of this test, that we are operating on prussic
acid. The tenth of a grain of cyanide of silver is equal to about the fiftieth
of a grain of anhydrous prussic acid—a quantity contained in about two drops
of the Pharmacopceial acid, or in less than one drop of Scheele's acid. In
order that the silver test should act for the production of cyanogen, there must,
therefore, be present at least the 50th of a grain of anhydrous prussic acid;
and if that quantity be much diluted, the liquid must be distilled before the
test is added. When the quantity of cyanide of silver is so small that no cya-
nogen for combustion can be procured from it, its nature may still be deter-
minedby wetting it with muriatic acid, and applying the sulphur-test (see ante,
p. 547.)

The iron test.—It is wellknown to all chemists that prussic acid will not
re-act upon either oxide of iron separately to form Prussian blue; but when
the oxides are mixed, as they always are in the common green sulphate of
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iron, the change takes place, and Prussian blue is immediately seen on re-
moving the surplus oxides by a diluted acid. The colour produced by this
test is peculiar, and easily distinguishable, even in small quantity, provided
we are operating on a colourless liquid. It does not, however, appear to be
so delicate a test as the nitrate of silver; although, if we regard the neces-
sity for the production of a sufficient quantity of cyanide of silver to evolve
cyanogen by heat, there is no great difference. In the use of the iron-test,
the collection of the precipitate, and the determination of its chemical pro-
perties, are unnecessary : the colour alone is sufficient to identify it. The
following experiments were performed, in order to determine its delicacy :—
One drop of acid (= l-100th gr. anhydrous acid) was mixed with about 6000
parts of water. The test was applied in the usual way, but there was
scarcely any perceptible change. A faint blue tinge appeared, which would
certainly not have been noticed, had not attention been specially directed to it.
With a similar quantity of acid, thus diluted, the nitrate of silver gave a faint
precipitate of cyanide of silver. A solution was now made containing the
50th of a grain of anhydrous acid in 3000 parts ofwater. The iron-test pro-
duced at first only a faint green tinge in the liquid; but in the course of
twenty-four hours this subsided into a visible deposit of Prussian blue, the
liquid above being left perfectly clear. From several experiments this ap-
peared to be the limit, both in regard to quantity and dilution, at which the
oxides of iron began to indicate the presence of prussic acid. The quantity
here detected by the test is equal to that already described as necessary for
the production of a sufficient quantity of cyanide for the evolution of cyano-
gen ; i. e. two drops of the Pharmacopceial acid, or less than one drop of
Scheele's acid; but there is this difference in favour of the iron test, that it
is unnecessary to collect and examine the precipitate, while this is absolutely
necessary in the case of the silver test. With the 33d part of a grain of
anhydrous acid in 1980 parts of water, the action of the iron-test was perfect
and satisfactory. A blueish-green tint was produced in the liquid (a result
which is always observed when the quantity of Prussian blue is small and
finely divided,) and in aboftt an hour a distinct precipitate of Prussian blue
had subsided. Had the poison been even more largely diluted, the test would
have detected it. By increasing the quantity of anhydrous acid, t. e. when
the 20th of a grain was diffused in 1300 parts of water, a dense precipitate
of Prussian blue was formed.

The sulphur test.—In a set of comparative experiments performed with this
test, the following results were obtained. The prussic acid employed on this
occasion, was found to contain 1*44 grains per cent, of anhydrous acid. Two
drops of the acid ( = -028 gr., or about l-36th of a grain of anhydrous acid)
were placed in a watch-glass, and gently heatedwith a drop of hydrosulphuret
of ammonia. When the liquid had entirely lost its yellow colour, an opaque
film appeared on the glass; and, on adding one drop of a solution of persul-
phate of iron, an intense blood-red colour was immediately produced. The
colour was entirely destroyed, and the liquid became colourless, on the addi-
tion of two or three drops of a solution of bichloride ofmercury. A thin film
of sulphur, deposited in the experiment, might have been easily separated by
water, but it did not in the least degree interfere with the chemical reaction
upon which the operation of the test depended. Two drops of this
diluted acid were diffused in 220 grains of distilled water; and each
grain of the mixture would therefore contain no more than l-7860th
(220 -4- *028) of a grain of anhydrous acid. In order to compare the ef-
fect of the new with the old tests, ten minims of this very diluted acid were
tried with the common Prussian blue test. The liquid acquired a yellow-
ish tint; but after several hours there was no perceptible deposit of Prus-
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sian blue. Thus the iron-test failed entirely to detect the l-786th of a gTain of
prussic acid in ten minims of water. It required one drachm and a half of
this diluted acid ( = l-87th grain) to produce after twenty minutes, a percep-, tible deposit of Prussian blue of a greenish colour. A like quantity (ten
minims) was taken, and a solution of nitrate of silver added to it. There was
only a faint opalescence, but no deposit of cyanide of silver. The silver test
therefore failed to detect the l-786th of a grain of the acid; for the produc-
tion of a faint opalescence could not be regarded as indicative of the presence
of the poison. The action of the test became apparent with one drachm of
this diluted acid ( = 1-131 part of a grain,) but still there was no separable
deposit of cyanide of silver. In this highly diluted condition there was not
the least perceptible odour of the poison. Mr. Hicks states, that by means of
the silver test he detected prussic acid in a mixture containing one minim of
Scheele's acid to thirty-two ounces (14,080 parts of water.) The odour and
all other tests failed to indicate it. (Med. Gaz. xxxvi. 631.) Two minims of
the diluted acid were now placed in a watch-glass with one minim of diluted
hydrosulphuret of ammonia, and gently evaporated to dryness. A drop of
the persulphate of iron added to the residue, gave immediately a reddish tint
indicative of the presence of sulphocyanic acid, or a sulphocyanate. The
quantity of anhydrous acid which was here clearly detected by the test, was
not more than l-3930th of a grain! (7860 -f- 2.) It is evident therefore from
these results, that the sulphur-test is capable of indicating the presence of
prussic acid when no odour can be perceived, and when the iron and silver tests
fail to act with any degree of certainty. Therapid action of the sulphur test
may be judged of by the following facts: twenty drops of prussic acid, so
diluted as to have a strength in anhydrous acid of only 0*48 per cent., there-
fore rather less than one-fourth the strength of the London Pharmacopceial
acid, were placed in a watch glass. On inverting over it another watch-glass
containing a drop of nitrate of silver, it was whitened immediately; a drop
of hydrosulphuret of ammonia was thensubstituted. By two separate trials,
sulphocyanate was found to have been formed in ten seconds, and the effect
was very strong'in thirty seconds; the quantity of anhydrous prussic acid here
detectedwas-096 gr., orabout l-12th of a grain. It wouldbe in general advisa-
ble to expose the hydrosulphuret to the vapour for one or two minutes, and
when the acid is very diluted, for from ten minutes to half an hour. The
following experiment will, however, show that the absorption is extremely
rapid, even when the acid is much diluted. Three drops of the prussic acid
above employed, wera diffused through two drachms of distilled water: no
odour whatever could be perceived. Ten drops of this mixture were placed
in a watch-glass, and nitrate of silver was speedily whitened by the vapour.
The effect with hydrosulphuret of ammonia was distinctly procured in five
minutes; the total quantity of anhydrous acid present in the ten drops of
liquid, did not exceed the l-473rd part of a grain! The cause of this highly
delicate reaction of the sulphur test is, that we obtain the residue in a solid,
and therefore in a most concentrated state. There is no water to dilute or de-
stroy the intense blood-red colour characteristic of the sulphocyanate of iron.
Hence the chemical changes are most perfectly brought out on the smallest
visible quantityofresidue. The only precaution required is, not to add toomuch
of the persulphate of iron; a fractional part of a drop will commonly suffice.
The salt of iron should be used in a concentrated state, as neutral as possible,
and not added until the liquid is colourless. (See Med. Gaz. xxxix. 765.)
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DETECTION OF PRUSSIC ACID IN ORGANIC LIQUIDS.

Any organic liquid suspected to contain prussic acid—the matters first vo-
mited, or the contents of the stomach after death, may, under the limitations
already mentioned (page 521, ante,) have an odour of the poison perceptible
to one individuals. If the liquid has no odour of prussic acid, or an
odour of some strongly-smelling substance, e. g. essential oil, still the poison
may be present, and itmay be detected, ifnot as a liquid, by the ordinary pro-
cess of distillation—at least by its vapour. With respect to the evidence from
odour no better rule can be given than that contained in the observation made
by Mr. Baron Parke at the trialof Tawell. " The odour is a proof of the pre-
sence of the poison, but the absence of odour is no proofofits absence." Of
the two processes to be pursued, that which relates to the detection of the va-
pour is the more certain,and open to the leastobjection. It shouldalways be
tried before resorting to distillation, because then no plausible objection can
be raised on the ground that prussic acid might have been generated from a
decomposition of animal matter during the process. If the poison be clearly
and unequivocally detected by its vapour, there is no necessity for resorting to
distillation, except for the purpose of determining the proportion of prussic
acid present.

Detection by vapourwithout distillation.—The organic liquid maybe placed
in a wide-mouthed bottle, to which a watch-glass has been previously fitted as
a cover. The capacity of the bottle may be such as to allow the surface of
the liquid to be within one or two inches of the concave surface of the watch-
glass. The solution of nitrate of silver is then used as a trial-test in the way
already described (page 547, ante.) If the l-200th part of a grain of prussic
acid be present and not too largely diluted, itwill be detected(at a temperature
of 60°) by the drop of nitrate of silver being converted into an opaque white
film of cyanide of silver, the chemical change commencing at the margin.
This, if in very small quantity, may be found to be soluble in concentrated
nitric acid: the solution is aided by heat. It might be objected, that muriatic
acid contained in the stomach would act on the nitrate of silver in a similar
way, but the results of experiments do not bear out this objection. Having
mixed one drachm of pure fuming muriatic acid with eight ounces of porter,
and placed a watch-glass three inches above the level of the liquid, there was
scarcely any film formed on the nitrate after halfan hour; while two-thirds of
a grain of anhydrous prussic acid, mixed with eight ounces of porter, placed
under precisely similar circumstances, gave a well defined deposit of cyanide
of silver in a quarter of an hour! The proportion of muriatic acid was here
much larger than that which exists naturally in the gastric secretions, so that
except in cases of poisoning by muriatic acid, the objection could not hold.
Besides, chloride of silver is insoluble in boiling nitric acid, and changes ra-
pidly when exposed to light; the cyanide is soluble, and is but little affected
by light. Ifbromine and iodine be present in a free state, their vapours will
produce a film with the salt of silver, but it is of a yellowish-white colour, and
the presence of these bodies would be at once indicated by their peculiar odour.
This, after all, is merely employed as a trial-test. If the effect take place
rapidly with the nitrate of silver, it will also answer speedily with the sulphur
and iron tests. (For the mode of applying these see page 548, ante.) In the
case communicated to me by Dr. Geoghegan (ante, page 534,) the contents of
the stomach, after three days' loose exposure, gave perfectly satisfactory re-
sults with the sulphur test. This test will act unequivocally where the iron-
test fails. Experiments already related show that it is as delicate in its re-
action for this poison, as Reinsch's process is for the detection of arsenic; for
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it will indicate its presence when the quantity of anhydrous acid is no more
than l-4000th part of a grain! The iron-test also gives satisfactory results:
thus I obtained a perceptible quantity of Prussian blue from the vapour of
two-thirds of a grain of anhydrous acid diffused through eight ounces ofLon-
don porter. In an organic liquid much diluted, the action of these tests is very
slow. The quantity of prussic acid thus detected (like arsenic by Marsh's
process) is of course exceedingly small; but on this question I must refer to
what has been said at page 117. The analyst may easily procure, by succes-
sive experiments, as much Prussian blue, or red sulphocyanate of iron, as will
satisfy him that the poison is really present: more than this is unnecessary.

Objections.—With regard to a process so delicate as that of the application
of the sulphur-test, it may be a fair matter of inquiry whether there are any
objections to the results obtained in the absorption of the vapour of organic
liquids by the hydrosulphuret of ammonia. It is obvious that, for the effects
to follow, there must be some compound of cyanogen capable of uniting with
sulphur to form sulphocyanic acid, and capable ofbeing evolved from a liquid
at common temperatures in a few seconds. So far as I am aware, no such
body exists. If it did, and theseresults were obtained, they would still furnish
a proof of its containing a powerful poison—cyanogen. Thus when prussic
acid was mixed withbromine and iodine, the action of the silver-test was ob-
scured, while the sulphur-test acted perfectly; but these compounds, the bro-
mide and iodide of cyanogen, are well characterized by other properties, and,
owing to their peculiar and powerful odour, they can never be confounded
with hydrocyanic acid. The preliminary test of nitrate of silver will besides
be of service in certain cases which might present some apparently ambiguous
results. The sulphocyanic acid exists in the saliva; but as it is combined with
a base, it cannot be volatilized at common temperature so as to mix with the
hydrosulphuret, and lead to error. As white mustard contains a principle
(sulphosinapisin) capable of being converted to sulphocyanic acid, a quantity
of the seed was bruised, placed in a watch-glass, and exposed to hydrosul-
phuret of ammonia. The pulp immediately acquired a yellowish tint from the
vapour of the ammonia, but after a quarter of an hour's exposure, the hydro-
sulphuret leftno sulphocyanate on evaporation. With respect to the iron-test,
it is open to no objection, since Prussian blue cannot be procured, under the
same circumstances, from any other vapour except that of prussic acid.

Detection after longperiods.—Provided the organic liquid has not been
too frequently exposed to air, as under circumstances which would allow of
evaporation, the poison may be discovered after very long periods. I have
thus detected it, when in small quantity, in porter after the lapse of twelve
months. Even the admixture with animal substances in a state of decomposi-
tion, does not prevent its detection by this process. As a proof of this,
the following experiment may be mentioned. The putrified contents of the
stomach of a female, who had died under a suspicion of irritant poisoning
about three weeks before, were taken for the purpose of trial. The odour
was highly offensive; acetate of lead was immediately blackened by the
vapour, and the trial test of silver was also blackened ; consequently in this
case it could not be used for the preliminary detection of prussic acid. To
one drachm of this offensive liquid, one drop of the acid already employed
(= *014 or l-71st of a grain of anhydrous prussic acid) was added, and a
watch-glass, with hydrosulphuret of ammonia, was placed over it. In a few
minutes the presence of prussic acid was most satisfactorily detected. To an
equal portion of decomposed vomited matter, consisting of blood, mucus, bile,
and other substances, a similar quantity of the acid was added; and when
the hydrosulphuret was exposed to the vapour, the results obtained were
equally satisfactory. Nitrate of silver, for the reason above stated, could not
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be safely employed in this case. Thus, then, the actual presence of sulphu-
retted hydrogen in the contents of the stomach, from decomposition, does not
interfere with the action of the sulphur- while it entirely destroys thatof the
silver- and iron-tests.

Detection by distillation.—This process was originally suggested by Las-
saigne. The organic liquid may be distilled in a water bath, at 212°, and
about one-sixth or one-eighth of the contents of the retort collected in a re-
ceiver kept cool by water. The tests may now be applied to the distilled
liquid. If the trial tests indicate that the quantity of poison is small, a solu-
tion of nitrate of silver or caustic potash may be placed in the receiver, to fix
the acid as it distils over; Prussian blue may then be procured in the way
described, or the vapour may be at once absorbed by hydrosulphuret of am-
monia in the receiver, and the liquid evaporated to obtain sulphocyanate.
Prussic acid has been found in the stomach by distillation, so late as seven
days after death, although the odour could not be perceived before distillation.
(Case ofRamus, ante, p. 521.) Orfila is said to have discovered it eight days
after death in the cases of the Parisian epileptics, but he merely states he
pereeived an odour ofbitter almonds, not that he obtained the poison by dis-
tillation! (See p. 545.) In a case in which three drachms had been taken,
I could neither detect the acid by the odour nor by the most careful distilla-
tion, twelve days after death. (Guy's H. R., April 1845.) Mr. West states
that he was able to detect prussic acid, on distillation,.by the odour and the
silver and iron tests, twenty-three days after death ; although no pains had
been taken to ensure its preservation, and not more than four-tenths of a grain
of anhydrous acid could have originally existed in the contents of the sto-
mach ! (Prov. Med. Jour., July 23, 1845.) It is impossible to reconcile
these discordant results; but the vapour-tests clearly prove that the acid is
always escaping from the organic liquid holding it. If sulphuretted hydrogen
or hydrosulphuret of ammonia be present in the liquid, it is liable to be dis-
tilled over, and completely obscure the results. There is also another singu-
lar source of fallacy brought to light by the discovery of the sulphur test—namely, that if hydrosulphuret of ammonia, or any alkaline sulphuret, were
present in the organic liquid, the prussic acid would be lost by conversion to
a soluble sulphocyanate. Before proceeding to distillation, therefore, it is ad-
visable to test the liquid for sulphur and ammonia :—the first may be detected
by inverting over a portion, a watch-glass containing a drop of the acetate of
lead: if sulphur be present in a volatile state, the salt is immediately black-
ened. The alkalinity of the liquid, and its odour, will indicate the ammonia.
It is certain that this distillatory process may fail from various causes, when
that applied to the detection of the vapour will succeed. Under the distillatory
process, the poison is necessarily diffused through a large quantity of water. I
have, nevertheless, found that it was easy to detect and separate by distilla-
tion only two-thirds of a grain of anhydrous acid diffused in eight ounces of
London porter; but the process by testing the vapour is far more delicate than
this. Mr. West detected the vapour of prussic acid in the blood by the use
of the nitrate of silver, but could not separate any by distillation. (Prov.
Med. Jour., July 1845.) Mr. Hicks informs me that in some of his experi-
ments the distillatory process entirely failed, and that he could only detect the
poison by the method above described. On one occasion he mixed thirty
drops of Scheele's acid (= 1*12 gr. anhydrous) with half a pint ofporter, and
poured the mixture into the stomach of a recently dead subject. After two
days he examined the contents, but neither himself.nor several persons pre-
sent could detect any smell whatever of prussic acid. However, in a quar;
ter of an hour, satisfactory evidence of its presence was procured by the ab-
sorption of its vapourby nitrate of silver. (See Medical Gazette, xxxvi, 632.)
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Mr. Hicks forwarded to me one-half of the liquid, and my results confirmed
his. What a commentary does this experiment furnish on the sophistry
allowed to be put forward in defence, as received medical doctrine, at TaweWs
trial! (p. 544.) This process, like thatof the vapour process, is open to the
objection, that a soluble cyanide (potassium) may produce precisely similar
results. This, however, is merely substituting one poison (ejusdem generis)
for another. The presence of potassium mignt be determined by neutra-
lizing a portion of the liquid with muriatic acid, and evaporating to obtain
chloride ofpotassium.

Absorption of prusnic acid. —There can be no doubt that prussic acid is
absorbed, and enters into the blood: it thus penetrates all the tissues of the
body; and from the great diffusibility of the vapour, the odour may be percep-
tible in cavities and organs remote from the stomach, even before this viscus
has been opened. The presence of the odour, but especially of the poison, in
the blood, furnishes strong evidence of poisoning: the odour is only likely to
be met with in this liquid in very recent cases. Prussic acid has been detected
in the blood and viscera of animals poisoned with it, by the old process of
distillation. Krimer some years since discovered it in the blood of an animal
which was killed by the poison in thirty-six seconds : the analysis was made
by distilling the liquid to dryness. Heller states that he detected it in most
of thesoft organs, as wellas in the blood, by digesting them in a small quantity
of potash, and thenadding a saltof iron and muriatic acid. (Archiv. fur phys.
Chem. 1845,i. and ii. 143.) As a proofof its absorption and universal dif-
fusion, the following experiment, performed by Mr. Hicks, may be adduced.
He poisoned a cat with twenty minims of Scheele's acid. Eight hours- after
death the body was examined; A small aperture was made in the chest, and
a watch-glass, containing a few drops of nitrate of silver, was accurately fitted
over it. In half an hour there was a perceptible white margin, and in an hour
the whole of the nitrate had been converted to a white film, proved to be
cyanide of silver by its insolubility in cold, and its solubility in boiling nitric
acid. The whole of the contents of the chest, placed in a botde, gave out a
vapour which readily produced cyanide of silver and Prussian blue with the
respective tests. (Med. Gaz. xxxvi. 632.)

Detection ofprussic acid in the tissues.—The poison may be easily detected
in the blood, secretions, or any of the soft organs, by placing them in a botde,
and collecting the vapour in the way already described (ante, p. 533.) This
will be found to be far more convenient and satisfactory than the process by
distillation. In the case of a dog poisoned by prussic acid, Mr. Hicks brought
me the stomach after it had been exposed hours, and thoroughly
washed under a current of water, and yet the poison was readily detected by
placing the whole organ in a bottle, and absorbing the vapour by nitrate of
silver. This shows how completely the animal tissues are penetrated by
prussic acid, and how firmly it is retained by them. The poison has been
thus discovered in the blood and the serous exhalation of the chest.

The poison not detected.—The causes of the failure of chemical analysis
have been already explained in speaking ofthe loss of odour. The principal
of these during life are absorption and elimination, and after death, evapora-
tion. The distilled liquid of the stomach of a dog poisoned by prussic acid
gave clear evidence by all the tests one day, but after loose exposure no trace
of the acid could be detected in it the following day. I am not aware of any
case in which the poison has been detected for a longer period than that de-
scribedby Mr. West (ante, p. 555)—twenty-three days. All traces of the acid
are generally lost in about one-half of this period. A question may here arise,
whether it mightnot be fixed by alkalies, such as ammonia, fromputrefaction;
but the combination ofprussic acid with an alkali does not prevent the continual
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evolution of the vapour, as the following experiment with the sulphur test will
prove. To one drop ofprussic acid (1*4 per cent.,) two drops of a moderately-
strong solution of ammonia were added: the liquid was strongly alkaline.
Nitrate of silver was rendered opaque by its vapour, and the hydrosulphuret
gave the usual evidence ofprussic acid in a few minutes. When a very large
excess of strong solution of ammonia was added, there was no effect on ex-
posing to the vapour, the nitrate of silver and the hydrosulphuret; but by
diluting the liquid, and then acidulating it with diluted sulphuric acid, satisfac-
tory results were obtained with both tests in a few minutes.

Value of evidencefrom the detection of prussic acid in the stomach and in
the tissues.—Is the discovery of prussic acid in the stomach of a person, a
proof that death has been caused by it? As a general rule, we should be
justified inanswering this question in the affirmative: as less than a grain may
destroy life. It has been suggested that the poison might be introduced or
spontaneously generated after death; but if such improbable speculations as
these are to restrict medical evidence, no certainty can ever be obtained. We
do not here meet with the objection which applies to most other poisons, that
the patient may have been cut off by disease supervening after it has been
taken; since if the poison operate fatally at all, it is in the course of a few
minutes. Latent diseases of the heart and brain might, it is true, by a coinci-
dence cut shortlife; the circumstances of the case may, however, be such as
to remove any supposition of this kind. The detection of the acid in the
tissues, in a remote organ, or in the blood, would render it absolutely certain
that it had been taken into the body during life. When two or more poisons
are found in the stomach, and one is prussic acid, there can be no reason to
hesitate in assigning death to the latter. In a case which occurred in 1837-8,
prussic acid and arsenic were found in the stomach after death. In another,
communicated to me by Mr. Clarkson, formerly a pupil at Guy's Hospital,
the mixture taken by the deceased consisted of brandy, opium, arsenic, and
prussic acid. The witness must therefore be prepared for these cases of com-
pound poisoning, and the questions arising out of them. Prussic acid, accord-
ing to the quantity discovered, must not only be regarded as the cause of death,
but as the poison last taken, unless there be reason to suppose that the whole
of the poisons were swallowed in onemixture.

Spontaneous production of prussic acid.—If the analyst confined his pro-
cesses to the detection offree prussic acid in the stomach, it might be objected
to his results that the poison was spontaneously generated. If he detected it
only after distillation, it might be alleged that the heat employed reacted on
organic matter and produced it. Supposing that the presence of the poison
has been determined in the blood and remote viscera by the vapour tests, it is
obvious that the objection at once falls to the ground. This part of the evi-
dence may be neglected, or it may fail: hence it is necessary to ■ consider
whether prussic acid can be spontaneously generated under any circum-
stances, in organic liquids or in the body, within a few days after death.

That this acid is a product in various chemicalprocesses is undoubted; thus
it appears to be formed at a high temperature by the reaction of nitric acid on
alcohol (see ante, p. 519,) as well as in othercases. No one has yet suggested
that there is normalprussic acid in the body: hence the whole question turns
upon the chemical possibility of its spontaneous generation from articles offood
or other substances which may be contained in the stomach. That the acid
should be thus produced without the aid of heat,has not, so far as I am aware,
been asserted; and if it were liable to be produced by heat during distillation,
it is obvious that those who are engaged in medico-legal researches would be
continually meeting with it as a product. There is nothing to bear out such
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anhypothesis in the works of the most eminent writers on toxicology. If the
organic liquid contained any of thekernels of certain fruits, the pulp of the
black cherry, or substances which are known to furnish prussic acid by mere
contact with water, the poison would be undoubtedly procured by distillation;
but the result is then artificial, and cannot constitute a valid objection to the
chemical processes employed. Orfila admits that the secretion of the axillae
may occasionally have an odour of prussic acid; but there are many fallacies
connected with a reliance on odour. He also believes it to be possible that
prussic acid may be a product of decomposition in the dead body, like acetic
acid or ammonia, or, at any rate, that putrefaction may engender some com-
pound which will give with the differenttests all the reactions of prussic acid.
(Toxicologie, ii. 323.) This is put as a bare possibility from analogy; and
as a corrective to the doubt thus thrown on chemical evidence, he says the ob-
jection is inadmissible when the individual has died under the symptoms of
poisoning by prussic' acid, and when the appearances in the body are like those
caused by this poison! This, however, would not meet those cases where
nothing was known concerning the symptoms. He further states that if the
organic liquid is not much decomposed, and only a gentle heat is applied
during distillation, the objection cannot hold, because the poison is not ob-
tainedunder these circumstances. Orfila does not, however, adduce a single
fact in support of his views; and the result of the only experiment which he
mentions is decidedly againstthem. He obtainedfrom thedistillationofpartially
decomposed mattersa liquidof afetid odour, sometimes precipitable by nitrate of
silver, the precipitate being soluble in nitric acid. The liquid gave a greenish
precipitate with sulphate of iron and potash, which disappeared entirely on
adding muriatic acid, without leaving a trace ofPrussian blue. (Toxicologie, ii.
313.) It is easy to perceive that there is not here a single chemical character
of prussic acid.

M. Bonjean, of Chambery, has recently examined this question. After
stating what is a well-known fact, but quite irrelevant to the present question,
that organic substances at a high temperature (a red heat) produce cyanogen
compounds, he gives theresults ofsome experiments on the distillation of beef
with water, and of the pure blood of the ox; also of various mixtures of or-
ganicmatters and of animal matters, in a state of putrefaction (op. cit 54;) but in
not one instance was prussic acid proved to exist,except when a substance con-
taining it had been added! The results of experiments do not, therefore, bear
out this hypothesis; and if analogy is to be substituted for proof in its favour,
there is nothing to prevent the admission of the spontaneous production of
morphia, strychnia, and other organic poisons! The alleged production of
prussic acid by the distillation of organic matter under a temperature of 212°,
appears, therefore, to be an unfounded objection. During the last seventeen
years, I have distilled the contents of numerous stomachs, in all states of de-
composition,—organic liquids, such as porter, milk, gruel, either mouldy or
putrid, without in any one instance finding the slightest trace of prussic acid
in the distilled liquids, either by the odour or by the usual tests; and it ap-
pears to me that until some unequivocal results in support of this hypothesis
be forthcoming-, a medical witness would be fully justified in rejecting it as an
unfounded assumption.

When the stomach contains matters from which pussic acid is known to be
chemically producible by simple admixture with water, with or without the
application of heat, the case is different. It then becomes a question,whether
the quantity of prussic acid which these substances are capable of yielding,
bears any proportion to the actual quantity detected. One bitter almond will
give a perceptible quantity ofPrussianblue, when thepulp is triturated with cold
water, and treated with sulphate of iron and potash in the usual way; but the



559QUANTITATIVE ANALYSIS.

blue colour only becomes visible in the midst of the white pulp, after some
hours. Distillation is not necessary for the production of the poison in this
case; for the results is easily obtained at a temperature of 60°. It is said to
have been found by Dr. Witling as a spontaneous product of the decay of un-
sound cheese. Dr. Christison states on the authority of Dr. Witling. (756.)
In one experiment I examined 230 grains of decayed cheese, by digesting it in
a small quantity of distilled water, and gently distilling the mixture. The
liquid thus obtained had the odour of decayed cheese, and contained ammonia,
but not the slightest trace of prussic acid could be detected in it by the most
delicate tests. This experiment was repeated with Stilton and other cheeses
in various states of decay; but even the sulphur-test failed to show that any
portion ofprussic acid was present. Large quantities of decayed cheese are
sold to the poor in London, but we never hear of any effects like those caused
by prussic acid resulting from its use. I have found such cheese to be of a
brown colour, ofa highly offensive odour, and possessing an acrid bitter taste.
The decayed portion of the better kinds of cheese, in all stages of animal de-
composition, and covered with vegetable growths, are, it is well known, eaten
by the epicure also without accident. If prussic acid were produced as it is
alleged, nothing could prevent its volatilizationas rapidly as it was formed,
unless it was pretended that the acid was fixed! It appears to me from these
facts thatDr. Witling's statement requires corroboration before it can be, re-
ceived. Unsound cheese may act as an irritant (ante, p. 445,) but its poison-
ous effects are then not due to the presence of prussic acid. (See also Med.
Gaz. xxxvi. 328.) The ergot of rye is said to contain prussic acid by one
chemist, but this statement has been denied by another:; the question, there-
fore, remains unsettled.

Notwithstanding the entire absence of proof that prussic acid is generated,,
either at common temperatures or at the heat of distillation (212°,) it is neces-
sary to state that a salt (sulphocyanide of potassium) containing cyanogen,,
exists in minute traces in the saliva. This may possibly be mixed with the
contents of the stomach (page 505, ante,) and yield prussic acid, not on sim-
ple distillation but by distillation with an acid. In answer to this it may be
stated that if the vapour tests had given the usual results,, the objection
could not hold, because the sulphocyanic is a fixed acid and in a state of com-
bination, but experiment shows that the objection is wholly unfounded. On
distilling a strong solution of the sulphocyanide with sulphuric acid, at a gen-
tle heat, no prussic acid could be procured: the distilled liquid consisted
simply of sulphocyanic acid, sulphur, and sulphuretted hydrogen. This hy-
pothetical objection was taken at Tawelfa trial to the chemical evidence, but
as the above facts show, there is not the slightest foundation for it. If it were
true, a human stomach would always contain prussic acid from thereaction of
the muriatic acid in the gastric secretions on the sulphocyanide contained in
the saliva!

QUANTITATIVE ANALYSIS.

It is often a matter of great importance, to ascertain the ptrength of the
prussic acid taken ! and it is much more, satisfactory to determine this point
by chemical processes, than by giving the poison to dogs or rabbits, andnoting
how long a time it requires for a certain dose to destroy life, or by assuming
its strength from its name. In performing this experiment, it is necessary to
precipitate a weighed quantity of the acid entirely by solution of nitrate of
silver, and wash and dry the precipitate in a water-bath until it no longer
loses weight. One hundred grains of cyanide of silver are equivalent to 20* 14
grains of anhydrous prussic acid; this is in the proportion of about one-fifth,
so that the weight of the dried cyanide, divided by five, gives with sufficient
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accuracy for common purposes, the quantity of anhydrous prussic acid pre-
sent. One hundred grains of the London Rharmacopoeial acid should there-
fore yield ten grains of cyanide of silver, and of Scheele's acid from twenty
to twenty-five grains. Before making the calculation it is most important that
the cyanide of silver should be thoroughly dried. It holds water very tena-
ciously, and unless this be entirely expelled, a very erroneous opinion may
be formed of the strength of the acid examined. It may be also necessary
to determine how much of the acid exists in the stomach or in a liquid re-
quiring analysis. The whole, or if large, a fractional part of the liquid,
should be distilled, and the clear product treated in a similar way.

CHAPTER XXXIX.
PRUSSIC ACID POISONOUS WHEN COMBINED WITH ALKALIES—CYANIDE OF POTASSIUM-

SYMPTOMS AND POST-MORTEM APPEARANCES IN MAN AND ANIMALS—FATAL ACCI-
DENTS FROM LOCAL ACTION ON THE SKIN IN GALVANIC GILDING—QUANTITY RE-
QUIRED TO DESTROY LIFE ITS STRENGTH COMPARED WITH PRUSSIC ACID TREAT-
MENT CHEMICAL ANALYSIS—SULPHO- AND FERROCYANIC ACIDS AND THEIR SALTS
•—ANALYSIS PRUSSIAN BLUE—CYANIDES 1 OF MERCURY AND SILVER ANALYSIS-
BITTER ALMONDS POISONOUS PROPERTIES OF—ESSENTIAL OIL—SYMPTOMS AND
APPEARANCES CAUSED BY RETENTION OF CONSCIOUSNESS AND VOLITION—QUANTITY
REQUIRED TO DESTROY LIFE REMISSION OF SYMPTOMS EFFECTS OF THE VAPOUR-
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GeneralRemarks.—Hydrocyanic acid is as fatal to animal life when com-
bined with alkaline bases, as when it is free. Thus, the same quantity of
diluted prussic acid will kill a dog, whether it be given in a pure state, or com-
bined with ammonia or potash (Orfila, ii. 292.) Hence, ammonia cannot
be regarded as a chemical antidote in cases of poisoning by prussic acid, but
merely as a stimulant. Alkalies have not even the power of fixing the acid,
a fact proved by the ready action of the vapour-tests on all the salts ofhydro-
cyanic acid. This question arose in the case of Reg. v. Cronin, C. C. C.
1847. The prisoner had prescribed aromatic spirits of ammonia with prussic

acid, and the question was, whether the poison would become thereby in any
degree disarmed of its virulence. The answer was certainly in the negative,
as the rapid death of the female proved. When mixed with an alkaline base,
such as ammonia, prussic acid is liable to undergo speedy decomposition. It
becomes yellow, then brown, and finally, almost black, a thick black sedi-
ment being formed in it. This change is, however, only partial: in one
specimen thus altered, I found a large quantity of free prussic acid after two
years. The change is not observed to take place when the prussic acid
bears a small proportion to the base, or vice versa.; nor does it so readily oc-
cur when the prussic acid is diluted.

The only saline compound of prussic acid which is of any practical interest
as a poison, is the Cyanide of Potassium.
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CYANIDE OF POTASSIUM.
This is one of the most formidable poisons known to chemists. It has led

to the destruction of life in several instances within the last few years, chiefly
owing to its having been administered by mistake for othermedicinal prepara-
tions.

The Symptoms which it produces are similar to those occasioned by prus-
sic acid :—spasmodic respiration, convulsions, with tetanic stiffness of the
limbs and trunk. They appear in a few seconds or minutes, and run through
their course with great rapidity. Orfila found that four grains and a half dis-
solved in water, and injected into the pharynx of a dog, produced well-marked
symptoms in ten seconds ; and there was convulsive respiration, followed by
apparent death in five minutes. Vomiting of a liquid smelling strongly of
prussic acid took place, and the animal died in eleven minutes. M. Bonjean
gave to a rabbit 8-10ths of a grain of cyanide of potassium dissolved in a
small quantity of water. The animal had a violent convulsive fit, and died
before it could completely swallow the poison. This gentleman found that
animals to which this poison was given invariably had convulsions, tetanic
spasms, and abdominal respiration. When administered with some kinds of
white wine containing iron, he found that it gave a blueish tinge to the mu-
cous membrane of the alimentary canal. (Faits Chimiquesrel. a\ l'Emp. par
l'Acide Prussique, 1843, p. 30.) Bischoff states that a titmouse was killed
in half a minute by 1-18th of a grain of the cyanide placed on the tongue,
and that a guinea-pig died in violent convulsions in a few minutes from a
grain and a half placed on the tongue. (Canstatt's Jahresbericht, 1844. B.
v. p. 292.)

Post-mortem appearances.—The great rapidity of death renders it un-
likely that any well-marked appearances should be met with. In animals,
there has been in the body, when examined recently after death, an odour
of prussic acid : this has been also observed in the brain. With this there
was an ecchymosed condition of the mucous membrane of the stomach, and
congestion of the cerebral vessels with dark-coloured blood. (See Ann.
d'Hyg. 1843, i. 409.)

The Cyanide of Potassium is much used on the continent as a medicine,
and it has lately occasioned the death of a person at St. Malo, under the
following circumstances. A physician prescribed for the deceased, rather
more than one drachm of the cyanide in two ounces and a half of orange-
flower water and syrup; and of this mixture, three table-spoonfuls were to
be taken daily. It seems that only one table-spoonful was taken, and the
patient died in three quarters of an hour. None of the poison was found
in the stomach; but a portion of the mixture from which the first dose had
been taken was examined, and found to contain the cyanide of potassium. A
criminal procedure was instituted against the physician, and he was fined
and imprisoned. MM. Malaguti, Sarzeau, and Guyot, who gave evidence on
he occasion, stated that they found no trace of the poison in the body,—
that the cyanide was pure, and only one table-spoonful was missing from
the bottle. They further stated, that a dog was killed in a few minutes
after taking less than three grains of the cyanide in solution, and that the
largest medicinal (?) dose to a human being was five-sixths of a grain. The
mixture in this case, contained about three grains of the cyanide in one drachm:
therefore had teaspoonfuls been taken by the deceased, the quantity would
have been quite sufficient to destroy life. The medicine had evidently been
prescribed by a person totally ignorant of its poisonous properties. (Ann.
d'Hyg. 1843,i. 413.) Another case occurred at Breslau in January 1842, in
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which a man, aged thirty, died in a quarter of an hour after taking a dose of
mixture which had been prescribed for him by his medical attendant, under
all the symptoms of poisoning by prussic acid. (Henke's Zeitchrift der S.
A., 1843, p. 7.) The mistake here arose from those unfortunate changes peri-
odically made in the nomenclature of pharmacopceial compounds, which con-
stitute a matter of regret among ourselves; for such a practice takes away all
certainty from the art of prescribing, and leaves the life of the patient and the
character of the practitioner in the hands of a druggist, who may be ignorant
of the properties of the medicine which he dispenses. It appears that until
lately the yellow ferrocyanate of potash was known in the Prussian Phar-
macopoeia under the short name of "kali hydrocyanicum," just as it was for-
merly called, inEnglish, prussiate of potash, and isnow termedferrocyanide of
potassium,—an objectionable alteration from the term ferrocyanate, because
many dispensing druggists might confound the/errocyanide with the cyanide,
and dispense the poison for the innocent substance. Of late years, in the
Prussian Pharmacopoeia, the cyanide of potassium has received the name of
" cyanetum kalicum," or, improperly, " kali hydrocyanicum." Fifteen grains
of "kali hydrocyanicum" in a dose, were prescribed by the physician for
his patient; he intended to order the ferrocyanate of potash. Instead of this
salt, however, cyanide of potassium was sent, and the patient took the draught
and died in a quarter of an hour. On inspection, there was no particular
odour: but the poison was detected in the contents of the large intestines.
The party who dispensed the medicine, was, in this instance, undoubtedly to
blame ; for itappears that he entertained some doubtabout the largeness of the
dose, and he ought to have known that a dose of such a compound, could not
be taken by a human being without certainly destroying life.

Two years afterwards (January 1844,) a similaraccident occurred in Ger-
many, by which the patient was killed, and the physician hada narrow escape
of his life. Two drachms of kali hydrocyanicum were ordered, in a pre-
scription, with two drachms of sugar dissolved in two ounces of camomile-
water; a dessert-spoonful to be taken every quarter of an hour. Cyanide of
potassium was dispensed instead of the ferrocyanide—the salt intended! The
patient, an adult, took a dose (about 100 drops,) and the operation of the poi-
son became manifest during the act of swallowing. There was a tendency
to vomit, and an immediate loss of consciousness: death took place in an
hour. The quantity ofcyanide here taken was not less than from thirteen to
fifteen grains, equivalent to more than five grains of anhydrous, or 100 drops
of Scheele's prussic acid! The physician who prescribed the medicine, was
sent for while the patient was still suffering from its effects ; and in order to
show that he had prescribed an innocent mixture, he put about a teaspoonful
of it into his mouth, and swallowed three-fourths. The remainder he spat
out, as it gave him an astringent or constricting sensation in his throat, like
that caused by alum or green vitriol. He immediately felt severe pain in the
back of the head, there was inability to stand, indistinct vision, nausea, a
rushing sound in the ears, loss of consciousness, and without complaining of
any well-defined pain, he felt that he had lost the power to make a deep in-
spiration. The loss of sense was as rapid as in ordinary syncope. When
an effort was made to swallow some milk, there was a strongsense ofchoking,
followed by copious vomiting. For more than an hour he could not stand
upright. Vertigo, weight in the head, and constriction in the throat, con-
tinued for many hours. He passed a restless night; but the next day, with
the exception of feeling a general relaxation and weakness, he had recovered,
and was enabled to assist at the post-mortem examination of his patient!

The body of the patient was inspected two days after death : there was no
remarkable odour;—muscles stiff and rigid ; the face, and fore part of the
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trunk, pale; the back part livid, except those portions which had sustained
pressure. The fingers and toes were convulsively bent inwards, the nails
blue, eyelids half-closed, lips pale, the sinuses and cerebral vessels filled with
blueish-red (blaurothem) blood. On making a section of the cerebellum and
spinal marrow, bloody points were observed. There was infiltration of the
lungs posteriorly, and on cutting into them, a strong odour of bitter almonds
was perceived. A yellowish mucus was found in the stomach, which yielded
on analysis cyanide of potassium. The mucous membrane was reddened
near the pylorus. The poison was not detected in any part of the body ex-
cept the contents of the stomach and intestines. (Casper's Wochenchrift,
Oct. 4, 1845,657.)

Two circumstances areremarkable in this history—1, thatthe patient should
have survived the dose so long as an hour, and 2, that the physician should
have recovered. It is impossible to suppose that he could have swallowed
so much of the solution as is alleged, for this would have amounted to at
least five grains of cyanide of potassium, and vomiting was not immediate.
This case contains a serious caution in reference to a remark made else-
where, (ante, p. 48,) upon prescribers swallowing their own medicine, to prove
that no poison is present!

Local action.—Cyanide of Potassium possesses a local action. A patient
was directed to use as an enema a solution of rather less than five grains
(4*6 gr.) of the cyanide dissolved in six ounces and a half of water. He
was seized soon afterwards with convulsions, palpitation, slow and difficult
respiration, coldness of surface, dilatation of pupils, and fixedness of the eyes.
He died in an hour. (Ann. d'Hyg. 1843,i. 412.) It appears that thirty-six
hours before, he had used a similar enema without injury*, but the probability
is, that the cyanide then employed was not pure.

Dr. Chanet has recently .directed the attention of the profession to the
local action of this poison on the hands of the workmen engaged in the arts
of electro-gilding and silvering. The hands of these men are almost always
covered with ulcers on the dorsal surface. The skin about the joints is fis-
sured, and an oozing ofblood often takes place. The nail with its root parti-
cipates in the inflammation. The workmen informed him, that on dipping
their arms into the bath for a few seconds, the whole of the skin became
reddened. The ulceration,of the soft parts continued even to the bone, pro-
ducing great pain and broken rest. (Gaz. des Hop. 24 Juil. 1847, 374.) The
strong alkalinity of the solution would explain some of these effects, for the
solutionreadily dissolves the cuticle, and exposes the true skin. The exco-
riations produced may, however, lead to the absorption of the poison,and to all
the effects ofchronic poisoning by prussic acid. Facts are wanting to show how
far the lives of the workmen are liable to be destroyed by this newly-invented
process. The poison acts upon them not merely locally, but by the vapour,
therespiration of which they cannot avoid. (See ante, p. 519.)

The cases justrelated show that the cyanide of potassium is a most power-
ful poison, and that it destroys life with great rapidity.

Quantity required to destroy life.—Two grains and a half (2 44 gr.)
of the pure salt are equivalent to one grain of anhydrous prussic, or fifty
minims of the London Pharmacopceial acid. Hence the cyanide may be
regarded as a solid compound of hydrocyanic acid containing of this poison
in its most concentrated form no less than 39-3 per cent, by weight!

A dose of from three to five grains of the pure salt may, therefore, easily
prove fatal. From a case just related, it would appear that a dose ofless than
five grains has actually destroyed life.

j j (The, energy of the cyanide of potassium as a poison depends, m some mea-
sure, on its mode of preparation. Some specimens are so impure as to consist
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almost entirely ofcarbonate of potash, from which the cyanide may be sepa-
rated by its ready solubility in weak alcohol, (see Ann. d'Hyg. 1843, p. 404,
in which this subject is fully investigated by Orfila.) Other specimens con-
tain a large quantity of cyanate of potash. These impurities will of course
affect its strength. An opinion formerly prevailed, that the poisonous pro-
perties of this salt were destroyed under two circumstances :—1, by exposure
to air, in which case it is transformed to carbonate of potash : and, 2, by its
being heated, in solution, to the boiling point. In neither instance, however,
does the salt easily lose its poisonous properties. Orfila found that some
which had deliquesced, by exposure to air for a fortnight, still acted as a poi-
son ; and the conversion of the salt, at 212°, into ammonia and formate of
potash, takes place so slowly,under the most favourable circumstances, as not
to interfere with this poisonous action. This substance does not therefore
become innocuous, as it was formerly alleged, by solution in hot water. I
have found by experiment that the ebullition of a solution, continued for
a quarter of an hour, produced no sensible quantity of formate of potash.

The cyanide is not used medicinally in England. The medicinal dose
is estimated at from one-eighth to one-fourth of a grain, but as the salt is of
uncertain composition, it is a most dangerous substance to employ. From
its great solvent powers on the metals it is very extensively employed in the
arts of electro-gilding and plating, and may, therefore, easily give rise to
accidents. The solution is improperly kept exposed, and is constantly
evolving hydrocyanic acid in vapour.

M. Bonjean has ascertained that this poison is entirely lost by decom-
position. After forty days he was vinable to detect it by the odour or tests
in the stomach of the rabbit which had been killed by 8-10ths of a grain,
and into which a like quantity had bpen introduced soon after death. (Op.
cit. 33.)

Treatment.—The symptoms occur with such rapidity and violence, that
there is scarcely time to apply treatment. The administration ofa weak solu-
tion of green sulphate of iron would have the effect of decomposing the poi-
son, and convertingit to Prussian blue-. Cold affusion and the other remedies
used in poisoning by prussic acid should be also applied.

Chemical Analysis.—When pure, it appears as a white crystallized salt,
or as a chalky looking mass. It has an acrid alkaline bitter taste : it is with-
out any odour untilput into water, or until air and moisture have free access
to it i it then has the well-marked odour of prussic acid. It is deliquescent,
and exceedingly soluble in water: the solution, when pure, is colourless, and
has a strong alkaline reaction, a soapy feel, and a powerful hydrocyanic
odour. It is not very soluble in pure and strong alcohol. 1. It is decom-
posed by all acids, and prussic acid is set free. 2. It is precipitated by tar-
taric acid, and chloride of platina. 3. It gives a white precipitate with nitrate
of silver, which, when dried and heated, possesses all the properties of cya-
nide of silver, (ante, p. 547.) This precipitate is easily redissolved by a
slight excess of the solution of cyanide of potassium. 4. If a solution of
green sulphate of iron be added to it, and afterwards, diluted muriatic acid,
Prusstan blue will result, indicating thereby the true nature of the salt. 5. A
single grain of this salt moistened with water in a watch-glass, gives a well-
marked reaction, by its vapour, with the silver and sulphur tests, (see ante, p.
548.) In Organic liquids, the vapour-tests forprussic acid should be applied.
If the liquid be rendered slightly acid by diluted sulphuric acid, the effect will
be expedited. By distilling the organic liquid with sulphuric acid, prussic
acid is obtained in the receiver, and sulphate of potash may be procured by
incinerating theresidue left in theretort. Advantage may be taken of its in-
solubility in pure alcohol, to separate from it some organic principles.
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SULPHO- AND FERRO-CYANIC ACIDS.
These acids, either free or combined with alkalies, are said not to be poi-

sonous ; but further experiments are required to determine to what extent
they may be noxious to man. A singular case, in which sulpho-cyanic acid
was alleged to have been the cause of death, will be found reported in the
Brit, and ;For. Med. Rev., July 1839. A man wishing to destroy himself,
swallowed a liquid which he had obtained by distilling strong sulphuric acid
with ferrocyanide of potassium. He was found dead in his room, and twenty-
four hours afterwards, the body was examined. The stomach was not in-
flamed, but part of its mucous surface was softened, and of a brownish-black
colour. There was no odourof prussic acid. Some doubt being entertained,
as to what the products of such a distillation might be, experiments were per-
formed ; but theresults obtainedby the different experimentalists did not agree.
In repeating the distillation, I havefoundthat prussicacid in large, and sulpho-cy-
anic acid in small quantity, were procured ; and it is highlyprobable that1death
was really caused by prussic acid, which may have been the case, although no
odour was perceptible. The blackened state of the stomach was probably due
to some strong sulphuric acid being mixed with it.

Sulphocyanic acid and sulphocyanide of potassium have been found, in mo-
derately large doses, to cause the death of animals, but experimentalists gene-
rally agree in assigning very weak powers to ferro-cyanic acid, and its combi-
nations withalkaline bases. Bischoff found that five grains produced tremors
in a small rabbit. These passed off; the animal ate its food readily, but died
in five days. On a charge of poisoning with the ferro-cyanide of potassium,
which occurred a few years since in Germany, the medical witnesses were asked
whether it was a poison. They could not answer the question, but said it
would undergo a decomposition in the stomach which wouldrender it inert!
In this instance there was no proof that the salt had even been swallowed ?
and the sudden death of the woman appeared to be due to hydrothorax.
(Canstatt's Jahresbericht, 1844, B. v. s. 291.) Any acids in the stomach
would tend to decompose it, and set free prussic acid; but this change has but
litde tendency to take place at the temperature of the body (98°.) Further
experiments are required to determine the properties of this compound. Ac-
cording to Schubarth, it is not poisonous to man or animals in drachm-doses.
It was formerly supposed to contain prussic acid, and that it was therefore
highly deleterious. It is now known, however, that prussic acid results from
areaction of its elements, and that it has no independent existence in the salt.

Analysis—Sulphocyanide op potassium is awhite crystallizable salt, very
soluble in water, and forming with it a colourless neutral solution. The tests
which may be employed are—1. A Persalt of iron. If persulphate of iron
be added to a solution of this salt, even when much diluted and in very small
proportion, it immediately produces a deep blood-red colour. The colour is
destroyed, and a milky-white precipitate is thrown down on the addition of a
solution ofcorrosive sublimate. 2. Iodic acid. When added to the solution,
iodine is set free, indicated by the blue colour produced on the addition of
starch.

Ferrocyanide of potassium.—This is a well known yellow salt, crystal-
lizing in square plates, which are somewhat tough. It easily dissolves in
water, forming a neutral yellow solution. A Persalt of iron gives with it,
even when considerably diluted, a deep blue precipitate, (Prussian blue.)
When the powder is warmed with diluted sulphuric acid, prussic acid is set
free. This may be procured by distillation,or if the salt be in small quantity,

48
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(one grain) itmaybe proved to existby the silver and sulphur tests for prussic
acid applied to the vapour.

CYANIDE OF IRON. PRUSSIAN BLUE.
This substance doesnot appear topossess any poisonous properties. It is said

to be muchemployed, when mixed with some yellow colouring matter, to give
a green colour to factitious tea-leaves. In a seizure which was lately made of
some spurious tea, a question was put by the magistrate—whether Prussian
blue was a poison. One of the parties, who gave evidence, is reported to have
said that itwas a decided poison: that it consisted of iron,nitrogen and carbon,
and was strongly impregnated with prussic acid! This evidence appears to
have been received without any comment.

Chemical Analysis.—Prussian blue is a tasteless powder of a deep blue
colour, insoluble in water, alcohol, and the diluted acids. It may be identified
by the following characters. 1. When heated in the air it turns brown and
becomes incandescent. Indigo, under the same circumstances, is in great part
volatilized in the form of a rich purple vapour. 2. If warmed with a few
drops of caustic potash, oxide of iron is precipitated, and ferrocyanide of
potassium is formed. When this liquid, neutralized, is added to a solution of
sulphate of copper a deep claret red precipitate falls down. (See ante, p.
377.) 3. Its most remarkable property, and that by which it is known from
all other blue compounds, is that it forms a dirty white solution when boiled
with concentrated sulphuric acid; and Prussian blue is again precipitated when
this solution is added to water. 4. Boiled with peroxide of mercury it yields
on filtration and evaporation bicyanide of mercury. Considering it as a com-
pound of cyanogen and iron, it contains in 100 parts;—of cyanogen 54-4,
iron 45*6.

CYANIDES OF MERCURY AND SILVER.

A full account of thepoisonous properties of the cyanide op mercury (Bicya-
nide,) has been elsewhere given, (ante, p. 343.) From the observation of its
effects on man, it appears to act more like ajnercurial poison than a compound
of cyanogen.

I am not aware that the cyanide op silverhas evergiven rise to any instance
of poisoning in the human subject. It is very insoluble in water, but it is
nevertheless a noxious substance. Mr. Nunneley found, in his experiments
on animals, that it acted on them like hydrocyanic acid, but in a weaker de-
gree. (Prov. Trans. N. S. iii. 86.)

Analysis.—For the analysis of cyanide of mercury, see ante, p. 343, and
for that of cyanide of silver, ante, p. 547. It is only necessary to state, here,
that both salts may speedily have their nature determined by the vapour-tests
for prussic acid, (ante, p. 548.) Thus, halfa grain (of either salt,) put into a
watch-glass, and moistened with strong muriatic acid, gave the characteristic
reactions with the silver and sulphur tests in a few seconds.

BITTER ALMONDS.
The bitter almond owes its poisonous properties to prussic acid, which is

easily obtained from it by distillation with water. It is, however, a remark-
able fact, that none of the acid exists ready formed in it, nor is the poison ever
produced except by the agency of water on the almond pulp. Thus the very
act of mastication produces from the pulp, the poison which destroys life : for
prussic acid is formed on contact with the saliva. Heat is not required: the
mere triturationof the pulp with cold water is sufficient to produce the acid.
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Several cases are reported by Wibmer, in which serious symptoms occurred
in children who had eaten immoderately of bitter almonds. Arzneimittel.
Amygdalus.) A girl between five and six years of age, was nearly killed by
eating a portion of bitter almond cake. M. Bonjean relates, that a cow was
poisoned by drinking water into which a small portion ofthe residue leftafter
the expression of the fixed oil had been put. (Faits Chimiques, &c. p. 56.)
There are two instances recorded in which bitter almonds are reported to have
caused death in the human subject, but the facts are by no means clearly de-
tailed. Judging from reported cases, a large quantity may be taken, even by
young children, without necessarily destroying life. Dr. Schlesier met with
one, in which a boy between two and three years of age, ate an ounce of
bitter almonds. A quarter of an hour afterwards there was a general relaxa-
tion of the limbs ; the countenance was pale, depressed, and drooping ; the
pupils dilated; respiration sighing; there was also a tendency to sleep, fol-
lowed by vomiting of the coarsely digested pulp of the almond which had a
very strong smell of prussic acid. Emetics with ammonia, and exposure to a
free current of air, soon restored him. (Canstatt's Jahresbericht, 1844,
B. v. s. 289.)

Analysis.—The bitter almond is readily known by its shape, and the odour
ofits pulp. It is not easy to detect the prussic acid, evolvedby the admixture
of water, in the pulp ofone bitter almond; the iron-test gives, however, a blue
deposit (Prussian blue) after some hours. The pulp obtainedfrom one half
of a bitter almond, bruised with water, faintly affected nitrate of silver by its
volatility, but in a quarter of an hour gave clear evidence ofprussic acid with
the hydrosulphuret of ammonia (see p. 548, ante.)

ESSENTIAL OIL OF BITTER ALMONDS. PEACH-NUT-OIL. ALMOND FLAVOUR.

The essential oil, which is produced by the distillation of the pulp of the
bitter almond with water, has given rise to a great number of accidents, and
has caused toxicologists to direct their attention especially to it. Its poisonous
properties are entirely due to the presence of hydrocyanic acid, which is
intimately combined with it. Five pounds of the almond are calculated to
yieldabout halfan ounceof the oil, and the quantity of anhydrous hydrocyanic
acid contained in it, varies from eight to fourteen per cent. I find by another
calculation that 2500 parts of bitter almonds yield 100 parts of amygdaline,
and these by a reaction with the elements of water, produce 41 parts of essen-
tial oil and 6 parts of anhydrous prussic acid: hence 100 grains of bitter
almonds would be equal to 1*88 grains of essential oil, and 0*24 grains of
anhydrous prussic acid. One hundred parts of the essential oilwould contain
12*76parts of anhydrous prussic acid, and it would require 833 grains of bitter
almonds to represent 100 grains of the prussic acid of the London Pharma-
copoeia. This oil must, therefore, be regarded as a most active poison, being
at leastfour times as strong as the Pharmacopoeial acid. One specimen which
I examined was, I believe, much weaker than this average strength would
indicate. Its uncertain strength renders it unfit for internal use; but in France
it is given in doses of from one quarter of a drop to a drop. It becomes
weaker by keeping. The oil is sold to the public in quantities ofnot less than
a quarter of an ounce, at therate offrom four to five shillings per ounce. The
liquid called Almond Flavour, spirit ofalmonds, or essence ofpeach-kernels,
contains one drachm of the essential oil to one ounce of spirit. It is sold to
the public in quantities of not less .than a quarter of an ounce, at the rate of
one shilling per ounce, for the purpose of giving a pleasant flavour to pastry !
It may be as well to state thatone ounce of this almond flavour is at the lowest
computation equivalent in strength to 250 grains of the Pharmacopoeial prussic
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acid. In some cases it may happen to be nearly equal in strength to this
poison, and yet it is sold without restriction, and is entrusted in private families
in the hands of ignorant cooks to apportion the dose which may give the
requisite flavour to food!

Symptoms and appearances.—The following case by Mertzdorff will illus-
trate the effects produced by this poison. A hypochondriac, aged 48, swal-
lowed two drachms of the ethereal oil of bitter almonds, and immediately
threw himself on his bed. In a few minutes afterwards, having spoken to an
attendant in the room and asked for water, his features became distorted, and
his eyes, which were turned upwards, became fixed, and projected from their
sockets. His chest heaved violently and rapidly. A medical man arrived in
about twenty minutes after the poison had been swallowed, and found the
patient quite unconscious, his eyes open and staring, the pupils immoveable,
the respirations slow, prolonged, and accompanied with a rattling noise in the
throat. The pulsations of the radial and carotid arteries, as well as of the
heart itself, could scarcely be perceived, and followed each other every two
seconds (30 per minute.) Swallowing was no longer possible: a strongodour
of bitter almonds issued from the mouth. In ten minutes more the patient
was dead, making the duration of the case half an hour. The body was
examined twenty-nine hours after death. There was discolouration of the
surface; and decomposition had advanced considerably. There flowed from
the nostrils and mouth, each time the body was moved, a bloody-looking fluid,
which, as well as the whole body, but especially the internal parts, emitted a
powerful odour of bitter almonds: the odour was so strong as to conceal even
thatresulting from putrefaction. It was perceived most intensely on opening
the cavity of the abdomen. In the stomach were found about six ounces of a
brownish fluid which possessed the odour of bitter almonds in a marked
degree. The internal surface of this organ, as well as of the small intestines,
was considerably reddened. The smell of bitter almonds in the intestines,
became the less obvious the further they were examined from the stomach.
There was turgescence of the vessels of the brain. The blood generally was
fluid, and, as well as the bile and muscles, of a dark purple or violet colour.
Nothing worthy of comment in relation to the case was observed in any other
part of the body. (Horn's Archiv fur Mediz. Erfahr, 1823,B. ii. s. 60.) An
abstract of this case will be found in the Ed. Med. and Surg. Jour. xxii. 232.

In an interesting case, the particulars of which have been communicated to
me by Dr. Bull of Hereford, a woman swallowed about seventeen drops of the
essential oil, and died in half an hour. She was seen by Dr. Bull in about
fifteen minutes: her face was livid; lips separated; teeth clenched; froth
about the mouth; eyes half-shut and glassy; pupils dilated and fixed; heavings
of the chest at intervals; there was no pulse, and the action of the heart was
scarcely perceptible. No odour was perceived about the body until after the
stomach-pump had been used. On inspection nine hours after death no odour
was perceptible in the cavities of the chest, head, or heart, nor in the venous
blood with which the system was gorged. The organs of the chest were
healthy. The vessels of the brain were congested, and there was a general
effusion of serum on the hemispheres. The lining membrane of the stomach
was much congested. On opening it the bitter almond odour was quite per-
ceptible. (See Prov. Med. Jour. Sept. 11, 1844, p. 364.) The first symp-
toms observed in this case were strong convulsions,—the deceased throwing
her arms about as if in pain. ' Two other cases of poisoning by this oil have
recently occurred in England. A boy, aged 13, swallowed a quantity of the
oil: he was found lying on the floor motionless and insensible; face pale, eyes
open and fixed, pupils dilated, and he was rolling and panting for breath; the
pulse at the wrist was imperceptible: the child died in a quarter of an hour
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without any convulsions appearing. On inspection, there was pallor of the
face, with lividity of the depending parts; the lungs were congested; the
odour of the poison was perceptible only in the abdomen, and very distinct in
the contents of the stomach. The mucous coat of this organ was generally
pale, but there were some petechial patches scattered over it. The essential
oil and prussic acid were detected in it. (Lancet, July 12, 1845, 40.)

|A powerful dose destroys life with very great rapidity. A man, aged 20,
swallowed about two ounces of the oil. A person present saw him fall sud-
denly while in the act of swallowing,—he made a loud cry, gave one deep
respiration, and died. A large quantityof the poison was found in the stomach,
ancUthe smell of bitter almonds was perceptible in the brain. The venous
system was filled with a dark liquid blood. The lungs were healthy. (Can-
statt's Jahresbericht, 1844, v. 290.) After death, even from a large dose, the
odour is not always perceptible about the body. A case of poisoning by the
oil of bitter almonds occurred at Hornsey, in February 1843, which may
serve as an illustration, and show that an inspection is absolutely necessary
in order to determine the cause of death. A chemist was found one morning
lying dead on the floor of his shop. The surgeon who was first called, a few
hours afterwards, suspected that the deceased had taken poison, because he
saw on a shelf near the body a bottle which had contained the essential oil of
bitter almonds. There was, however, no odour about the mouth, and this led
to the erroneous opinion that the deceased had died from disease of the heart.
The body was subsequently inspected, and it was soon rendered evident, by
the powerful odour which escaped from the cavities, that the deceased had
died from the effects of the oil of bitter almonds. All the viscera were in a
healthy state. (Med. Gaz, April 7, 1843.)

Retention of consciousness and volition.—As in poisoning by prussic acid,
a person may retain for a certain period consciousness and a power of per-
forming certain acts. The following case, which occurred to Mr. Wakefield,
is in this respect of some interest. A boy, aged 19, was sentenced by a po-
lice-magistrate to imprisonment. At twenty minutes before six p. m. he was
put into the prison-van in perfect health; he reached the prison at a quarter
after seven, and here, on leaving the van, he attracted the notice of the gate-
keeper, who called him by his name: he answered feebly, " that's me, that's
me." With slight assistance he walked to the room where the prisoners are
searched, when a half-ounce bottle was found upon him labelled "Essential
Oil of Almonds." It was then suspected that he had taken poison, and Mr.
Wakefield was sent for. The boy stood in the room erect for five minutes.
There was nothing striking or peculiar in his appearance, no smell of poison
at the mouth; pupils dilated; pulse rapid and feeble; skin pallid. The
stomach-pump was used, and the smell of the oil was perceptible in the liquid
extracted. Ammonia was administered, and warmth applied to the extremi-
ties, but he expired just three hours after he had entered the van in perfect
health. On inspection, the body smelt of the oil, the skin was partially livid,
the blood fluid, the dura mater, as well as the lungs, gorged. The contents of
the stomach had a strong smell of the essential oil of almonds,and the mucous
coat, towards the pyloric orifice, had a red appearance: the other viscera
were healthy. It was ascertained that the bottle had contained two drnchms
of the oil. (Lancet, Dec. 13, 1845,p. 656.) This case is remarkable in two
points of view, considering the large dose swallowed,—!, the length of time
which elapsed before well-marked symptoms of poisoning appeared, and—2.
the length of time which the deceased survived after theirappearance. In Dr.
Bull's case, (ante, p. 568) there was a shortinterval between the taking of the
poison and the production of insensibility. The deceased called out, and she
had had time to cork a small bottle which had contained the poison, to put it

48*
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into a bag, draw the strings of the bag, and hang it over a chair by the side of
the bed.

In October, 1845,a case was referred to me for examination by Mr. Savage,
in which there was also clear evidence of the power of locomotion after pro-
bably a large dose of this poison. The deceased mixed the poison with some
ale, in a cup, stirred it up with a pipe, and drank off the greater part. Five
minutes had elapsed when he was seen deliberately walking towards a stair-
case conscious and self-possessed, for he replied rationally to questions' put
to him. The symptoms then appear to have come on very suddenly, and to
have commenced with vomiting, during which, probably, part of the oil which
he had swallowed, was ejected. He became insensible, and the breathing, as
usual, was convulsive and took place at intervals; but, excepting slight opis-
thotonos, there were no convulsions. From the facts observed by Mr.
Savage, it appears probable that the whole duration of the case did not exceed
seven minutes; and the fatal symptoms were not manifested until within the
last two minutes. On a post-mortem inspection there was pallor of the face:
cadaverous rigidity (eighteen hours after death) was strongly developed: and
the hands and feet were unusually livid. The eyes were remarkably brilliant.
The blood, with which the venous system was gorged, was liquid and of a
dark colour. The lungs, as well as the heart, were quite healthy. There
was an odour of the oil of bitter almonds on opening the chest, rendering it
probable that either a portion of the essential oil, or its odoriferous principle,
had been absorbed with the prussic acid and circulated throughout the body.
The brain, which was perfectly healthy and free from congestion, gave out a
slight odour of bitter almonds. This was also perceived in the cavity of the
chest. The mucous membrane of the stomach was reddened to a degree
which may be regarded as somewhat unusual. Mr. Savage described it as
much inflamed about the cardiac extremity and oesophageal opening. When
I saw it, (ten days after death) although the stomach had probably undergone
some change, the cardiac extremity of the organ appeared as if it had been
acted upon by a powerful irritant. It is possible that the redness may have
depended on previous disease; but the essential oil of bitter almonds has a
hot and burning taste, even when freed from prussic acid; and, like some other
essential oils, it may exert an irritant action when taken in a large dose.
Prussic acid was detected in the contents of the stomach, and the odour of
bitter almonds was very powerful in this organ so late as ten days after death.

Quantity required to destroy life.—In determining this question it is
necessary to bear in mind that the essentialoil varies much in strength. Pro-
bably in no case is it of weaker strength than Scheele's prussic acid (ante, p.
518,) while in general it will be found to be from four to six or eight times
the strength of the acid of theLondon Pharmacopoeia. Sir B. Brodie, with
the design of tasting it, applied one drop to his tongue. He immediately felt
a remarkable and unpleasant sensation in the epigastrium, with such weak-
ness in the limbs and loss of power in the muscles that he thought he should
have fallen. (Paris, Med. Jur. ii. 404.) This proves that it is dangerous in
the smallest doses, and quite unfit for medicinal use. The smallest quantity
of the oil which has yet been known to destroy life was in the case which
occurred to Dr. Bull of Hereford. A woman, aged 49, was in this instance
killed in half an hour by a dose of less than twenty drops. Probably not
more than seventeen drops were taken, (See ante, p, 568.) Dr. Bull in-
formed me that from the result of his minute inquiries, he is satisfied that the
dose did not exceed this quantity. An adult has recovered, although with
some difficulty, from a dose equivalent to thirty drops of the essential oil.
Mr. P, H. Chavasse of Birmingham, has reported this case, which is in other
respects of great interest. A druggist swallowed half an ounce of almond
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flavour (equivalent to thirty drops of oil.) Mr. Chavasse saw him ten mi-
nutes afterwards. His symptoms were very peculiar. In less than half a
minute after he had swallowed the poison, he fell down in a state ofsyncope,
his face being deadly pale, and his pulse (according to a by-stander) quite im-
perceptible. After a few minutes he came to himself, and he was thenput to
bed. The moment he recovered from the fainting, he vomited some undi-
gested food and bile, strongly impregnated with the odour of prussic acid.
He then became delirious muttering to himself, and speaking almost incohe-
rently. In a very short time the delirium ceased; the whole frame then be-
came slightly convulsed, especially the upper eyelids. The convulsions in a
minute or two ceased, with the exception of the eyelids; these continued con-
vulsed nearly the whole timeMr. Chavasse was with him. For a few minutes
he was sensible, and spoke on the nature ofhis attack, but again gradually re-
lapsed into a delirious state; his whole face was lit up with an expression of
excessive joy; his eyes shone brilliantly; indeed, he exhibited the appear-
ance of one who had been inhaling the laughing gas. These symptoms con-
tinued for a few minutes and he again became sensible, and expressed himself
as being much better. The pulse which was before quick and intermittent,
now became more slow and regular; the expression of the face assumed a
more natural aspect, with the exception of the eyes, which throughout the
attack continued extremely brilliant. While the attack lasted the respiration
was excessively short, and when the patient was rational he was fearful every
moment that he should be suffocated. The body during the whole time was
cold. He gradually recovered from the effects of the poison. (This case is
reported in the Lancet, Sept. 1839,p. 930. An erroneous version ap-
peared in the Journal de Chimie Medicale, representing the reporter as M.
Chavasse, and the dose swallowed as half an ounce of the oil!) These two
cases, I believe, comprise the largest dose from which a person has escaped,
and the smallest dose which has yet been known to prove fatal.

Mr. Chavasse's case is especially remarkable in the fact that, so far as I
can ascertain, it is the only instance of a temporary remission of symptoms
in this form of poisoning by prussic acid. Considering the fatal effects pro-
duced by a dose of less than twenty drops, and the severity of the symptoms,
from which the person only recovered under active and immediate treatment,
after taking thirty drops, we may infer that a dose of from twenty to forty
drops of the oil may prove fatal to adults under common circumstances.
Children would die from a still smaller quantity; nevertheless, an interesting
case is reported, in which a child between eight and nine years of age reco-
vered from a dose equivalent to seven drops. A girl swallowed about a tea-
spoonful of a mixture sold by druggists as "ratafia," composed ofone part of
the essential oil of bitteralmonds to seven parts of spirit. The quantityswal-
lowed by the patient was equivalent to aboutseven drops of the essential oil.
When seen immediately after the accident, there was complete insensibiliiy;
the eyelids were closed, but the eyes were brilliant and glassy, without any
mental expression; the pupils dilated, no pulse at the wrist; the carotids
beating fully and quickly; relaxation of the muscles of the extremities, but the
lower jaw was clenched inrigid spasm. Cold affusion with stimulants, stimu-
lating frictions and emetics, were employed. Vomiting was induced, and the
ejecta had a strong smell of prussic acid. In about twenty minutes the pulse
returned, —the child opened her eyes, and was able to answer questions.
This case shows that a small dose of the oil may give rise to very alarming
symptoms; and it is probable, that but for the active and prompt treatment
adopted, the child would have died. (Lancet, June 1844.)

A case occurred at Guy's Hospital in May 1843, in which a boy, aged 1%
recovered under immediate treatment. The boy was accosted in the street by
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another boy, who had a medicine basket on his arm, and from this he took a
bottle and offered to the patient some liquid which he called almond oil. He
thought that he swallowed abouta table-spoonful; he experienced shortly after-
wards a burning sensation in his throat, and in about ten minutes, he sat down
on a door-step, and became insensible. In about eight minutes afterwards he
was brought to the hospital. His breath smelt strongly ofbitter almonds; there
were violent tetanic convulsions, with complete opisthotonos; the head and
neck being drawn backwards, the elbows drawn behind his back, and firmly
fixed in this position. The jaws were quite fixed; there was complete insen-
sibility, and the pulse was scarcely perceptible. The treatment consisted in
cold affusion to the spine and the use of the stomach-pump. The stomach
was well washed out with a large quantity ofwater, and this smelt strongly of
bitter almonds. During the treatment, the patient suffered from strong con-
vulsive twitchings of the muscles. In about an hour he recovered, and" in the
course of a few hours left the hospital. It is very probable that in this case
the boy swallowed a portion of what is called almond flavour, a diluted solu-
tion of the essential oil. The contents of the stomach were submitted to two
distillations, and about four ounces of a clear liquid, smelling strongly of bitter
almonds, were procured. This liquid was scarcely rendered cloudy by nitrate
of silver, and the iron test gave no trace of Prussian blue. The only proof,
therefore, of the nature of the poison,~was, the odour of the essential oil, which
was very powerful, notwithstanding the want of action in the tests.

Local action.—Like prussic acid, the essential oil of bitter almonds may
have a local action. In small quantities it would act as a sedative; but, from
its greater strength, its operation wouldbe, cseteris paribus, more violent than
that of prussic acid. It is proper to mention, that this oil is employed in the
preparation of numerous cosmetics which are applied to the skin, and no
attempt is made to separate the active poison from it before it is thus used!
These cosmetics, which are extensively sold by perfumers, are to be regarded
as highly poisonous compounds, the use of which for external application
should be strictly prohibited. Local paralysis might easily arise from their
employment.

Is the vapour of the oil sufficient to produce fatal effects?—This question
was raised in the subjoined case, which occurred in London, in 1838. The
deceased, the wife of a publican, had been clearing out a closet, which con-
tained, among other liquids, a bottle of the essential oil of bitter almonds. She
was suddenly heard to call out. A servant found her pale and faint, and she
complained of sickness. There was a strong odour in the room, and deceased
said that the corks of some of the bottles had come out, and the smell had
made her feel sick. She was removed to bed, but died before any medical
assistance could be obtained. There was no motive for the deceased commit-
ting suicide, and it was a subject of inquiry, whether the vapour alone might
not have caused death. This question was set at rest by an inspection of the
body; some of the poison was found in the stomach, and there was a very
strong odour of bitter almonds in the contents. It was therefore clear that the
deceased must have swallowed a portion of the oil,—whether from motives of
curiosity or not, it is impossible to say. The vapour may produce vertigo
and stupor; but unless long respired, it would not be likely to cause fatal
effects.

Chemical analysis.—This oil, which is oftencalled peach-nut oil, is colour-
less when pure, but it commonly has a pale yellow colour, and a strong odour
of bitter almonds, by which it is at once identified. It has a hot and burning
taste. It gives a greasy stain when dropped on paper, which does not entirely
disappear on the application of heat. It sinks in water, andreadily combines
with alcohol and ether. If to the alcoholic liquid a small quantity of caustic
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potash, and a solution of green sulphate of iron be added, Prussian blue is
formed on agitating the mixture, but does not appear until the precipitated
oxide of iron is dissolved by the addition of diluted sulphuric or muriatic acid.
One drop of the oil is sufficient for this experiment. Water will separate a
small portion of prussic acid from the oil. Thus, by agitating in a tube about
one drachm of the oil, with three or four drachms of distilled water, and after
a few minutes, filtering through a wel filter, the oil is entirely separated. The
liquid which passes through is scarcely acid; it is rendered cloudy by nitrate
of silver, and gives a decided blue-coloured precipitate with the sulphate of
iron and caustic potash; it possesses all the properties of a weak solution of
prussic acid. The oil and prussic acid may be more completely separated by
distillation with lime and water, although it is probable that all the prussic
acid is not obtained by this process. Nevertheless, if the aqueous product of
the distillation be filtered through a wet filter, a clear liquid is obtained, giving
an abundant precipitate with the silver test, and well-marked effects withthe
sulphate of iron and potash. It is worthy of remark, that the filtered liquid,
after entire precipitation by nitrate of silver and oxide of iron, has the odour
of bitter almonds just as strongly as before; and that the water holds some
organic matter, is proved by the surplus nitrate of silver causing it to assume
a violet tint when it is exposed to the light of the sun. This odour is so per-
sistent, that it will commonly be found in the body for some days after death.
In addition to the processes above mentioned, the vapour-tests speedily indicate
the presence of prussic acid, especially the hydrosulphuret of ammonia in
Organic liquids. The oil, owing to its density, is generally found at the
bottom of the vessel; it may be separated by decantation, distillation, or by
agitating the liquid with its bulk of ether, and then pouring off the ethereal
solution.

The essential oil, deprived of prussic acid, and perfectly pure, does not act
injuriously. (Pharm. Jour., July 1847, 12.)

BITTER-ALMOND WATER.

This water is made by distilling one part of the almond-cake with eight
parts of water. It varies considerably in strength. Gregory states that it
contains one per cent, of anhydrous prussic acid. Mr. Bell informs me that
in a specimen which he analyzed, the proportion of acid was 0*27 per cent.
I have met with specimens containing less than this. The odour is no crite-
rion of the strength, since the odour ofprussic acid is concealed by that of the
bitter almond. Its strength is impaired by keeping; thus Zeller found that
one ounce of the water fresh made, yielded 5-12 grains of cyanide of silver;
but after one year, when merely corked in a bottle, the proportion yielded was
only 4-62 grains. (Pharmaceutical Journal, February 1846, 371.) The
liquid is poisonous, and a trial recently occurred in this metropolis (Reg. v.
Cronin, C. C. C., April 1847,) which attracted much attention to the subject.
The accused was charged with the manslaughter of a female under the follow-
ing circumstances. Hehad been in the habit ofusing a preparation which he
called bitter-almond water, made by mixing three drops of the essential oil
with a pint of water—a harmless mixture in small doses. He wrote a pre-
scription for the deceased, in which occurred the words aquas amygd. arnar.
Six ounces of this were ordered, and the mixture contained besides a very small
dose of prussic acid. The chemist who prepared the mixture put into it six
ounces of the liquid commonly known as bitter-almond water (distilled from
the cake.) The deceased took a tablespoonful and a half. In three minutes
she said, "Oh, how queer I feel!" She left the room, and ran out towards
the garden, where she fell, breathing hard and groaning. There was dilatation
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of the pupils, with general relaxation of the limbs, but there were no convul-
sions. She died shortly afterwards. There was no doubt that the bitter-
almond water had caused her death. The viscera were generally healthy.
There was no odour in the abdomen, but it was perceptible in the brain,—the
vessels of which were somewhat congested. Prussic acid was detected in the
stomach. The accused was acquitted, as it was not considered that he was
strictly responsible for the result. (Med. Gaz. xxxix. 388 and 695.) The
quantity of prussic acid which the deceased took was equivalent to 0*94 of the
anhydrous compound,—thus bearing out in a most striking degree, the assumed
fatal dose (ante, p. 539,) and proving that dilution does not prevent the rapid
action of this poison (p. 526, ante.)

This water is not commonly employed medicinally in England, as its effects
"axe very uncertain. Eighteen drops have been known to produce vertigo,
dimness of sight, and tendency to sleep. Twenty-two drops produced con-
vulsions and vomiting. MM. Duvignan and Parent, who tried these experi-
ments on themselves, did not feel inclined to carry the dosefurther. A drachm
of the water killed a moderate-sized dog. (Paris, Med. Jur., ii. 403.) In
France bitter-almond water is used medicinally, in doses of from ten to forty
drops.

Analysis.—The water is sometimes opaque, from a little oily matter dif-
fused in it, but it may be rendered clear by alcohol. Some specimens will
give readily all the usual reactions with the liquid tests for prussic acid; but
when the water has been long kept, it has often only the odour of the bitter
almond, and none of the acid. The uncertainty of its composition will be
rendered evident by the following results. Two specimens of the water, pre-
pared by the distillation ofbruised bitter almonds withwater, were triedmerely
by volatility; as it was certain that if this experiment succeeded, the mixture
of liquids could not possibly fail. "With one specimen, after half an hour, no
effect had been produced on nitrateof silver; and ontrying the hydrosulphuret
of ammonia no sulphocyanate of ammonia was detected in the evaporated
residue. Two drachms of the water gave no perceptible precipitate with
nitrate of silver, nor could any Prussian blue be obtained by adding the iron-
test to a similar quantity of liquid. The second specimen of bitter-almond
water, which was slightly precipitated by nitrate of silver, and affected that
liquid by its volatility, gave decided evidence of prussic acid in three minutes
by the sulphur-test for prussic acid (ante, p. 548.) The strength of the bitter-
almond water is by no means proportioned to the quantity of the bitter-almond
used, but itvaries according to the process employed for its production. The
same weight of almonds has given two kinds of water,—one ounce of one
giving as much as 5*35 grains of cyanide of silver, and one ounce of the other
only 2*5. When the residuary almond-cake has been previously digested in
spirit, the water obtained is always weaker, (Pharm. Journ., Feb. 1846, 371.)

LAUREL OIL. LAUREL WATER. CHERRY LAUREL WATER.

This is a very weak solution of prussic acid, containing only about one-
fourth of a grain per cent, of the strong acid; but it is said to be more poison-
ous than this quantity of acid would indicate. (Pereira, ii. 1542.) The
leaves gathered in wet and cold weather are found to yield more hydrocyanic
acid than those gathered in hot and dry weather. (Zeller.) In some speci-
mens, which I procured by distilling the bruised tops and fine shoots of the
laurel with water, the odour was powerful, but the proportion of prussic acid
present was considerably less than that above stated. Like bitter-almond
water, it is probably very variable in strength. Specimens long kept and fre-
quently exposed seldom contain any prussic acid, although the odour of bitter
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almonds is strong. It is a limpid colourless liquid, producing, in large doses,
the usual effects ofpoisoning by prussic acid.

By distillation with water, the leaves of the plant yield also an essential oil,
Cherry laurel oil,resembling that of the bitter almond, but much weaker,
as it contains on an average less than three per cent, of prussic acid. Ac-
cording to Christison, almost every part of the plant is poisonous, but espe-
cially the leaves, flowers, and kernels; but the pulp of the cherry is not poi-
sonous. Articles offood are often flavoured withthe leaves, and accidents are
said to have arisen from this practice. (Pharm. Journ. July 1847, 13.) Dr.
Paris states that several children were severely affected by partaking of some
custard flavoured with the leaves of the laurel, and were ill for three days.
A girl of six and a boy of five years of age fell into a profound sleep, out of
which they could not be roused for ten hours. (Med. Jour. ii. 402.) It is
often employed with impunity; but then it appears that the proportion of oil
and prussic acid is liable to vary with the age of the leaf. Dr. Christison
states that he has found ten times as much oil in the young as in the old
leaves, when both were gathered in May and June, (Op. cit. 788.)

Cases of poisoning by laurel water are not common, and generally arise
from accident. In a former part of this work, I havereferred to the memora-
ble trial of Captain Donellan, in 1781, on a charge of poisoning Sir T.
Boughton, by this liquid. This trial is of great interest to the medical jurist.
The prisoner, it is supposed, substituted for a purgative draught, two ounces
oflaurel water. Admitting that the laurel water had no greater strength than
that justnow assigned.to it, the deceased must have taken 2*4 grains of pure hy-
drocyanic acid, a quantity equal tofifty drops of Scheele's prussic acid. The
draught was administered to the deceased by his mother, Lady Boughton;
she perceived that it smelt strongly of bitter almonds—the only evidence of
the probable nature of the poison; for the original draught, containing rhubarb,
jalap, spirits of lavender, and nutmeg water, would have had no such smell.
The following were the symptoms: M In about two minutes after swallowing
the draught, the deceased appeared to struggle very much, as if to keep it
down, and had * arattling and gurgling' at his stomach. In about ten minutes,
he seemed inclined to doze, and in about five minutes afterwards, he was
found with his eyes fixed upwards, his teeth clenched, and froth running out
of his mouth." He died in half an hour after swallowing the draught. The
post-mortem examination proved nothing (ante, p. 102;) no poison was de-
tected in the body, but the inspection was not made until eleven days after
death.

In making every allowance for such coincidences, in the supervention of
fatal disease at the time of taking medicine or food, as have elsewhere been
pointed out, I do not think there is any reason to doubt that in this case the
deceased was poisoned and the prisoner properly convicted. It has been
urged that the medical evidence was of itself insufficient; and that without the
moral circumstances, the charge of poisoning could not have been made out.
But it is impossible to divide evidence in this way; it is like separating two
series of circumstances in presumptive evidence, either of which taken singly
may be weak, but when taken together, become strong. Many convictions
on medico-legal trials for murder by poisoning, would not have occurred ifthe
fact had rested on moral or on medical evidence alone. In Donellan's case,
the medical evidence was strong, whether weregard the time of theoccurrence
of symptoms, their character, or the period within which death took place.
To exclude all notion of these effects depending on a draught just before
taken, and having the decided odour of a liquid known to be capable of pro-
ducing them; an odour which the originally prescribed draught could not pos-
sibly have had,—and to refer them to a disease, unusual in so young a subject,
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and unlikely to have caused death so rapidly, or under the symptoms wit-
nessed, is to create impunity for the cunning and skill often displayed in mur-
der by poison. Direct evidence can rarely be obtained in such cases,—the
murderer, unless insane, does not proclaim to the world his intention to poison
another, nor the nature of the poison used, nor does he administer it openly.
Every minute circumstance, therefore, requires the closest watehing and
analysis, if we wish to prevent by punishment, this most detestable crime.
In several cases, which have occurred since that of Donellan, the medical
evidence of poisoning has not been stronger; but taken, as it always ought to
be, with moral circumstances, it has been held sufficiently strong by Courts of
Law for a conviction of the accused party.

The following is a recent instance of poisoning by laurel water. About
half a teaspoonful of a mixture, consisting of four-fifths cherry-laurel water,
was given by mistake to an infant eight months old. The child threw its
head back, was convulsed, and died in a few seconds. The laurel water
taken in this case, is said to have been stronger than usual. The body was
inspected twenty-four hours after death. Nothing was observed in the brain
and spinal marrow, but the stomachcontained two teaspoonfuls ofa yellowish
liquid without odour; and its mucous membrane was injected towards the
greater curvature. No trace of prussic acid was found in the contents, but
the poison was easily detected in the liquid remaining in the phial. (Med.
Gaz. Jan. 1843.)

The next case is remarkable chiefly from the circumstance of the symp-
toms coming on very slowly. A man swallowed one morning an ounce and
a half of laurel water. No symptoms appeared until three hours afterwards.
There was then a numbness of the hands and feet, drooping of the head, and
involuntary expulsion of the urine and faeces. The extremities became cold,
and he lost all power over them, although the sensibility was retained. The
pulse was small: there was perfect consciousness. He gradually became
weaker, and died the same evening. On inspection the only remarkable ap-
pearance was—that the blood was viscid and of a dark colour. There was
no odour of bitter almonds. (Canstatt, Jahresbericht, 1844, v. 289.) This
is an anomalous case: it is quite unlike the effects produced by laurel water.

In death from over-doses of this water, the symptoms and appearances are
precisely the same as in poisoning by diluted prussic acid. The same treat-
ment is required (ante, page 540.)

Analysis.—The odour of the water is sufficient to identify it, but this will
not prove that it contains prussic acid. In order to obtain this proof, it must
be submitted to analysis. The following is the result of the examination of a
very weak specimen :—Nitrate of silver produced no perceptible effect with
one drachm of it when the liquids were mixed, nor could any Prussian blue be
procured from a like quantity by the use of the iron-test. One drop of hydro-
sulphuret of ammonia, added to three drops of the water, gave the clearest
evidence of prussic acid by the production of the red sulphocyanate of iron,
when the persulphate was added to the evaporated residue. From five to ten
drops placed in a watch-glass, produced no film (by the vapour) on nitrateof
silver after the lapse of twenty minutes : in the same period of time, one drop
of hydrosulphuret of ammonia absorbed the vapour, and left, on evaporation,
a perceptible quantity of sulphocyanate. Prussic acid is also easily detected
by the sulphur-test in the bruised shoot of the laurel. The strength of this
water is so variable, that it admits of no safe comparison with prussic acid:
each specimen requires to be separately examined. An aqua lauro-cerasi is
used,in the Dublin and Edinburgh Pharmacopoeias. The French codex pre-
scribes the dose of from ten to forty drops every two hours. (Pharm. Jour.
Feb. 1846, 372.)
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The distilled water of the leaves of the Acacia contains prussic acid. The

water has a strong smell ofbitter almonds, and eight ounces of it, precipitated
by nitrate of silver, yielded 4-15 grains ofcyanide. The dried leaves gave no
prussic acid on distillation. The leaves of the peach yield a water as strong
as that of the laurel. The distilled water of the leaves of the Sweet almond
contains prussic acid. Zeller found that one ounce gave 0*575 grains of
cyanide of silver. The flower of the common lilac is also said to yield traces
of this poison.

NOYAU, CHERRY RATAFIA.

These, and all other liqueurs having the smell of bitter almonds, are con-
sidered to be poisonous when taken in large doses. The quantity of prussic
acid present in them is liable to vary; it may be separated by distillation at a
gentle heat, and then tested. I have found that an ounce and a half of good
noyau, having a strong odour and flavour, yielded when distilled to two-thirds,
scarcely a trace of prussic acid either by the silver or iron test. It had been
kept some years in a well-corked bottle. An equal quantity of cherry ratafia,,
similarly treated, gave me no ponderable quantity of Prussian blue.

There are other plants, the leaves and kernels of which yield prussic acid;
these are, the Bird-cherry, the Peach, Nectarine, Damson, Mountain-ash,
Apricot, and the seeds of apples and pears. I have examined the seeds of
oranges and figs, but have found none ; nor could I obtain the slightest trace
of prussic acid from the distillation of three hundred grains of the sweet
almond. The quantity produced from the seeds of apples has been much
exaggerated. Ifound that the seeds of ten common apples distilled with water,
with their skins unbroken, yielded not a trace of prussic acid. When reduced
to a fine pulp and distilled with a small quantity of water,—nitrate of silver
scarcely rendered the liquid cloudy, and the quantity of Prussian blue obtained
from the whole, was so small that it was difficult to assign an estimate to its
weight. Taking it at the maximum it could not have exceeded the 150thpart
of a grain! The experiment was repeated with a like result. I should much
doubt, from my experiments, whether the seeds of twenty apples would yield
so much prussic acid as onebitter almond. The apples for these experiments
were procured indiscriminately from a public market. It is possible that the
proportion of prussic acid obtained may vary in different apples, but it must
be in all cases small; and in no case is it likely to be formed unless the seeds
are buised or well masticated. (See Med. Gaz. xxxvi. p. 328.) It is also a
fair question, whether, unless the seeds were picked out and eaten separately,
a person would not die from the mechanical effects of the apples before the
prussic acid could be evolved in sufficient quantity to do injury to him!

CHERRY AND PEACH KERNELS.

Fresh and dried cherries, as well as the kernels and stones, yield prussic
acid by distillation. The quantity yielded by the pulp of the cherry is
exceedingly small, amounting to mere traces, but it is much greater in the
stones and kernels. From sixteen ounces of cherry-stone water, Geiseler
obtained 1-9 grains of cyanide of silver; and from cherry-kernel water, the
kernels being to the water as 1 : 8 by weight, the cyanide of silver obtained
from sixteen ounces, was equal to 2-36 grains. Twelve ounces of the kernels
yielded 7* grains of hydrocyanic acid: but the proportion of prussic acid
yielded by the same weight of cherry stones, according to Geiseler, was not
more than 2*3 grains. (Pharm. Jour. Feb. 1846, 372.) These kernels
bruised are much employed for the purpose of giving a flavour to alcoholic
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liquids. It is not often that they are used in such quantity as to occasion acci-
dents: but the following case, the details of which are somewhat imperfectly
given, will show that the eating of a large quantity ofthe kernels may operate
fatally.

A girl aged five years ate a considerable quantity of the kernels of sweet
cherries (prunus avium.) Her brother (a few years older than herself,) also
ate some. After the lapse of a few hours, symptoms of poisoning appeared.
When a medicai d man was called the next day, he found the girl in such a
stupor, that she could not be roused. The eyes were closed, pupils con-
siderably dilated, the skin moist and hot, respiration exceedingly hurried,
pulse small and quick, urine and faeces discharged involuntarily; the child
very resdess. An effervescing mixture was ordered internally, and cold
fomentations to the head externally; after a few hours, vomiting ofa greenish
mass ensued, and was followed by retching, which continued until death; the
body was spasmodically drawn backwards. The illness lasted forty hours.
On a post-mortem examination, the stomach was found intensely reddened;
the intestines were strictured and invaginated, but there was not any inflam-
mation. The liver, spleen, and large vessels, contained black tar-like blood.
The boy who had eaten fewer cherry-kernels, became likewise ill, but re-
covered in the course of a month. An eruption, analogous to urticaria, came
out on the fore-arms of both children ; they were both perfectly well (accord-
ing to the statement of the mother) before eating the cherry-kernels, and no
other cause for the attack could be assigned. The kernel of theprunus avium
(cerasus nigra) contains amygdaline, and produces prussic acid as well as
essential oil in the stomach. (Philadelphia Med. Exam. July 1845, 490.)

[Accidents haveoccurred from eating the fruit of the wild cherry. ( Cerasus
serotinus and C. Virginianus.) According to the experiments of Mr. Proc-
ter {Am. Jour. Pharm. iii. 191,) Prussic acid exists in the kernels of these
fruits in some quantity.—G.~]

A singular case of poisoning by peach-kernels has been communicated to
me by Mr. Hicks of Newington. A medical man swallowedhalf an ounce of
liquid made by digesting gin on a large quantity of peach-kernels. He became
giddy and had violent constriction of the fauces and dimness of sight. He
vomited and recovered. The bottle was brought to me by Mr. Hicks,—a few
drops of the liquid contained in it, yielded only a faint trace of prussian blue.
The kernels weighed 124 grains; they were large and the skins entire. All
the prussic acid must have been extracted, either as such or under the form of
amygdaline; for on bruising the kernels and distilling them with water not a
particle of the poison could be procured!

JATROPHA MAKIHOT.

The root of one variety of this West Indian plant, known under the name of
Bitter Cassava contains in its juice, prussic acid. It is, therefore, when
recently expressed, highly poisonous, inducing coma, convulsions, and death.
Prussian blue is easily obtained from the fresh juiceby the iron-test for prussic
acid. The vegetable principles of the plant, evaporated to dryness, form what
is called Cassava-cake, which is not only inert, by reason of the poison being
volatilized, but highly nutritious. The starch obtained from this root is well
known under the name of Tapioca. Neither cassava nor tapioca yields any
trace of prussic acid.
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CHAPTER XL.

NARCOTIC POISONS CONTINUED. HYOSCYAMUS NIGER. SYMPTOMS AND EFFECTS CASES
LACTUCA VIROSA ANDSATIVA—LETTUCE-OPIUM SOLANOMDULCAMARA ANDNIGRUM

—SOLANINE—CAMPHOR SYMPTOMS AND APPEARANCES—CASES ANALYSIS ALCO-
HOL—SYMPTOMS EFFECT OP DILUTION POISONING BY' THE VAPOUR—DIAGNOSIS

FATAL CASES—TREATMENT ANALYSIS ABSORPTION—POISONING OF ALCOHOLIC
LIQUIDS —ACTION OF ETHER AS A LIQUID—SYMPTOMS AND APPEARANCES EFFECTS
OF ETHER-VAPOUR CASES OF POISONING BY CHEMICAL ANALYSIS ABSORPTION
AND ELIMINATION—ITS ACTION ON THE BLOOD.

There are various other poisons which, from their acting especially upon
the brain and nervous system, require consideration under this division of the
work.. They are veryrarely used for the purpose of destroying life, but, as
the result ofaccident, they sometimes give rise to fatal effects.

HYOSCYAMUS NIGER.

All the parts of this plant, which is commonly known under the name of
henbane, are poisonous. The seeds produce the most powerful effects, then
the roots, and lastly, the leaves. The vapour evolved from the fresh-cut
leaves, has been known to produce vertigo, stupor, and syncope. In small or
medicinal doses, henbane has a narcotic action; but when taken in large
doses, it produces those effects usually assigned to the narcotico-irritant class.

Symptoms and appearances.—The best summary of these is given by
Wibmer, (Arzneimittel, Art. hyoscyamus niger.) When the dose is not suffi-
cient to destroy life, the symptoms are,—general excitement, fulness of the
pulse, flushing of the face, weight in the head, giddiness, loss of power and
tremulous motion of the limbs, somnolency, dilatation of the pupils, double
vision, nausea and vomiting. After a time these symptoms pass off, leaving
the individual merely languid. When a large quantity of the root or leaves
has been eaten, an accident which has occurred from the plant having been
mistaken for other vegetables, then other and more serious effects are mani-
fested. In addition to the above symptoms in an aggravated form, there will
be loss or incoherency of speech, delirium, confusion of thought, insensibility,
eoma, and, sometimes, a state resembling insanity ; the pupils are dilated, and
insensible to light, there is coldness of the surface, cold perspiration, loss of
power in the legs, alternating with tetanic rigidity and convulsive movements
of the muscles, the pulse small, frequent, and irregular, the respiration deep
and laborious. Occasionally there is nausea, with vomiting and diarrhoea.
Death takes place in a few hours or days, according to the severity of the
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symptoms. The special effect of this poisonous plant is manifested in its
tendency to produce a general paralysis of the nervous system. As an
instance of the singular train of symptoms occasionally produced by it, Dr.
Houlton states, that in a monastery where the roots had been eaten for supper
by mistake, the monks who partook of them were seized in the night with the
most extraordinary hallucinations, so that the place became like a lunatic
asylum. One monk rang the bell for matins at twelve o'clock at night: of
those of the fraternity who attended to the summons, some could not read,
some read what was not in the book, and some saw the lettersrunning about
the page like so many ants! (Lancet, July 6, 1844, 479.)

When the extract or decoction is introduced into the rectum, or applied ex-
ternally to a wound, similar effects are observed to follow.

After death there is a general congestion of blood in the venous system,
especially in the brain: the lungs are gorged. There are commonly no
marks of irritation in the alimentary canal.

Among the reported cases of poisoning by hyoscyamus is the following.
A woman collected in a field, a quantity of the root by mistake for parsnips.
They were boiled in soup, of which nine persons in the family partook with-
out remarking any particular taste. Very shortly afterwards, the whole of
these persons felt uneasy, and complained of a bitter acrid taste in the mouth,
with nausea. The pupils of the eyes were dilated, and there was indistinct-
ness of vision. These symptoms were followed by great restlessness, con-
vulsions, and continued delirium. The patients successively lost the power
ofvision, hearing and voice, and were affected with stupor and insurmounta-
ble somnolency. (Ed. Med. and S. J. Oct. 1844, 562.)

Orfila relates the cases of two men who ate the young shoots of the plant.
The first effect was, that the earth seemed to pass from under them: the
tongue became paralyzed, and their limbs cold, torpid, paralysed, and insen-
sible; the arms in a state of spasmodic action, the pupils were dilated, the
look was fixed and vacant, respiration difficult, the pulse small and inter-
mittent. Besides these symptoms, there was risus sardonicus, with delirium;
and the jaws were spasmodically closed. Undet treatment, the men recovered
in the course of two days. (Op. cit. ii. 264.) A decoction of the plant, in-
troduced as an enema, produced somewhat similar symptoms, although in a
less severe form. The patient appeared in this instance as if attacked with
apoplexy, except thatthere was no stertorous breathing.

There are no data by which we can determine the relative activity of Hy-
oscyamus. In powder the medicinal dose of the leaves is from five to ten
grains; of the seeds, from three to eight grains. The dose of the tincture is
from half a drachm to two drachms, and of the extract, from five to ten grains;
but this preparation is more likely to vary in strength than any of the others.
Dr. Burder states, that he has observed great inconvenience to follow from a
dose of ten minims of the tincture repeated every six hours. After three or
four doses there was pain, with oppression of the head. Ten minims given
in equal doses at an interval of six hours, were followed by pain of the head,
flashing of light before the eyes, and delirium. (Lancet, July 6, 1844, 480.)
There may be, as in the case of opium, an idiosyncrasy with respect to this
drug.

One fatal case ofpoisoning by the roots is quotedby Orfila, and another by
the leaves, by Wibmer. Twenty seeds have produced complete delirium,
(Wibmer, Op. cit. 147,) and the same writer states, that, in one instance,
very alarming symptoms were caused by seven grains of the extract (154.)
The poisonous properties of the plant are affected by soil and season. They
are most developed in it, while the seeds are being formed.
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Treatment.—The speedy expulsion of the poison by emetics.
Analysis.—The poisonous properties of Hyoscyamus are known to be

owing to a crystalline alkaloidal body, which is called Hyoscyamia. It is
very difficult of extraction. The crystals have a silky lustre, —they are not
very soluble in water, but are easily dissolved by alcohol and ether. It has
an alkaline reaction, and its solution is precipitated by tanitin. It has an acrid
disagreeable taste, resembling that of tobacco. It is highly poisonous, and
causes dilatation of the pupils. When the vegetable has been eaten, itcan be
identified only by its botanical characters. The seeds are very small and
hard, they are honey-combed on the surface, and may easily be confounded
with those of belladonna.

There are other varieties of this plant which are also poisonous.
LACTUCA.

The two species of lettuce, known under the names of lactuca sativa and
virosa, contain a principle which is possessed of feebly narcotic properties.
Orfila has found that the extract prepared by evaporation at a low tempera-
ture, acts upon the brain and nervous system of animals; although very large
doses were required for the production ofnarcotic effects. There is no record
ofthese plants having exerted a poisonous action in the human subject.

Analysis.—The inspissated juice of the lettuce, is well known under the
name of lactucarium or lettuce-opium. The Lactuca Virosa yields three
times as much as theLactuca Sativa; and halfa grain of it, according to Dr.
Fisher, is equivalent to two or three grains of that obtained from the Lactuca
Sativa. (Med. Gaz. xxv. 862.) The juice, when it first escapes, is of a
milky-white hue, but, in drying, it forms an extract in small irregular dry
masses of a brown colour, a bitter taste, and with an odour similar to that of
opium. It has a weak narcotic action when given in doses of from five to
twenty grains. It varies much in strength. Wibmer found that two grain*
caused headach and somnolency. (Op. cit. 200.) By the smell only, it is
liable to be mistaken for opium. It is but little soluble in water, and after
long boiling, it forms a brown turbid solution which gives a greenish tint with
sesquichloride of iron. It therefore contains no meconic acid. On examining
a good specimen I have not found any trace of morphia. This shows thatthe
odour of opium may exist in substances which do not contain meconate of
morphia. Nitric acid gives a yellowish tinge to the decoction, as it does to
most other vegetable solutions. It is bitter to the taste, whieh appears to be
owing to the presence of a bitter principle called lactucin, upon whieh its
feebly narcotic properties probably depend. There are no tests for laetucaf
rium, further than the colour, the opiate odour with the want ofsolubility, and
the absence of the other ehemicalj characters of opium. In the plant,, it is
combined with malic acid, potaslr, and resin. (Fisher, loe. cit.)

SOLANUM.
There are two species of this plant*—the Solanum Dulcamara, Bitter-sweet

or Woody-nightshade, which has a purple flower and bears red berries; and
the Solanum Nigrum, or Garden-nightshade, with a white flower and black
berries. Dunal gaveto dogs four ounces of theaqueous extract, and, in another
experiment, 180 ripe berries of the Dulcamara, withoutany ill effects resulting-.
On the other hand, Floyer states that thirty of the berries killed a dog in three
hours. (Wibmer, op. cit. solanum.) These differences may perhaps be re-
conciled by supposing that the active principle Solania, on which the poison-
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ous properties ofboth species depend, varies in proportion at differentseasons
of the year. In one instance a decoction of the plant is said to have produced
in a man dimness of sight, vertigo, and trembling of the limbs,—symptoms
which soon disappeared under slight treatment. [In some parts ofour countrythe Celastrus Scandens is known under the name ofBitter-sweet, and its berries
are apparently more active than those of the S. Dulcamara.—G.] Orfila found
that the extract of Sdlanum nigrum had a very feeble effect as a poison: and
the fatal cases reported to have been caused by it, are perhaps properly re-
ferable to belladonna, for which it may have been mistaken. The single death
from Dulcamara reported in the Registration returns for 1840,may have been
due to a mistake of this kind.

Nevertheless the berries of the Solanum nigrum, in one instance, at least,
produced very serious effects in three children who had eaten them. They
complained of headach, vertigo, nausea, colic, and tenesmus. There was
copious vomiting ofa greenish coloured matter, with thirst, dilated pupils, ster-
torous respiration, convulsions, and tetanic stiffness of the limbs. One child
died in the acute stage; the others died apparently from secondary conse-
quences during treatment. (Orfila, Op. cit. ii. 273.) From three to four
berries of this plant have been found to produce sleep.

Analysis.—The plants can only be identified botanically by an examina-
tion of the leaves and berries. The active principle in both is an alkaloid,
solania, which is itself a poison, although not very energetic. Two grains
of the sulphate killed a rabbit in a few hours. According to Liebig, this poi-
sonous alkaloid is formed in and around the shoot of the common potato,
when it germinates in darkness: but there is no evidence that the potatoes are
thereby rendered injurious. Their noxious properties are probably due to
other causes, (see ante, p. 428.)

There are a few other vegetable substances which will here require notice.
These exert a special action on the brain and nervous system, producing con-
fusion of intellect, and deadening sensibility. The first of these is Camphor.

CAMPHOR.

I have not been able to meet with any case in which camphor has caused
death in the human subject; but it has on several occasions produced rather
alarming symptoms, and would probably have destroyed life, had it not been
early removed from the stomach. In the few cases that have been observed,
its effects were somewhat different, although both in man and animals they
were referable to an impression on the brain and nervous system.

Symptoms and appearances.—The following case is reported by Mr.
Hallett, of Axminster. A woman swallowed in the morning about a scruple
of camphor dissolved in rectified spirits of wine and mixed with tincture of
myrrh. In half an hour she was suddenly seized with languor, giddiness,
occasional loss of sight, delirium, numbness, tingling and coldness of the ex-
tremities, so that she could hardly walk. The pulse was quick and respira-
tion difficult, but she suffered no pain in any part. On the administration of
an emetic, she vomited a yellowish liquid, smelling strongly of camphor. In
the evening, the symptoms were much diminished, but she had slight convul-
sive fits during the night. The next day she was convalescent; the dyspnoea,
however, continued more or less for several weeks. The dose did not pro-
bably exceed twenty grains,—this is the smallest dose of camphor which Sp-
ears to havebeen attended with serious symptoms. A man, aged thirty-nihe,

swallowed about thirty-five grains of powdered camphor, prepared for lozenges.
In twenty minutes, giddiness and dimness of sight came on; and he fell from
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a chair in a kind of epileptic fit, which lasted about ten minutes. The ex-
tremities were cold, the pulse was frequent and scarcely perceptible:—when
roused he had scarcely power to articulate. A quantity of a clear liquid,
smelling strongly ofcamphor, was drawn offby the stomach-pump. The man
did not recover for a week, suffering chiefly from general exhaustion and sup-
pression of urine: this latter symptom continued more or less for three months
afterwards. There was no disorder of the stomach or bowels. Dr. Christi-
son refers to a case where half a drachm of camphor given in an injection
produced numbness of the scalp, and other nervous symptoms. In two other
instances mentioned by him, in each of which forty grains had been taken,
the symptoms were vertigo, chilliness, convulsive fits and delirium. In larger
doses, symptoms of irritation make their appearance. Dr. Siemerling of
Stralsund, relates that a man, aged sixty-nine, swallowed two drachms of
camphor, in order to relieve some rheumatic symptoms under which he was
labouring. When seen three hours afterwards, he resembled a drunkenperson.
He complained of burning heat in the mouth, throat, and stomach,—throbbing
in the head, pains in the course of the spine and a ringing in the ears,—and
the appearance of a dazzling light before the eyes: these symptoms were fol-
lowed by subsultus tendinum, and insensibility. In this state, he continued
for an hour and a half, perspiring profusely. The man slowly recovered;
but none of the camphor appears to have been ejected from the stomach.
(Wildberg's Jahrbuch, 1837, 3 B. 4 H.) In a case reported in the Medical
Gazette, (vol. xi. 772,)—two drachms were taken by a physician, and all that
he experienced was, lightness in the head with great exhiliration. There was
no derangement of the stomach or bowels. He slept profoundly for some
hours, and awoke very weak and exhausted. He also perspired greatly
during his sleep. It is difficult to draw any conclusion from this case, as the
quantity taken was conjectural; and the patient was not seen by any person,
while labouring under the effects of the poison. M. Raspail has lately advo-
cated theuse of camphor invery large doses as a universal remedy for diseases.
This rash practice has been in some instances attended with dangerous effects.
A man who had taken in divided doses about sixteen grains in twenty-four
hours, complained of a sense of suffocation, dyspnoea, nausea, and great
anxiety. (Jour, de Pharmacie, Fev. 1846, 121.) In the same journal three
other cases are mentioned, in which alarming effects followed the injudicious
use of this drug. The largest dose ofcamphor that has been taken, was in a
case which occurred to Wendt, of Breslau. Eight scruples were swallowed
by a drunkard, dissolved in spirit. The symptoms were vertigo, dimness of
sight, delirium, and burning pain in the stomach. There was no vomiting:
the man recovered! This case shows, that camphor cannot be regarded as a
very active poison. (Wibmer, op. cit. iii. 212.) In Orfila's experiments on
animals, the mucous membrane of the stomach was found inflamed (ii. 493.)

Treatment.—The free use ofemetics.
Chemical analysis.—The camphor would probably be found in the state

of lumps, or dissolved in spirit. No difficulty would occur in identifying this
substance, except perhaps in a case where it had proved fatal and existed in
the contents of the stomach. Its presence would, however, be immediately
known by its powerful and peculiar odour, which has been perceived through-
out the whole body in dogs poisoned by it. If it were diffused in the form of
lumps or powder, these might be easily separated from the contents, owing to
the great insolubility of this substance. In general, it might be expected that
some portions would float to the surface of water, in which it is very insoluble.
In a doubtful case, the solid contents of the stomach should be concentrated
and treated with a large quantity of alcohol: the.alcoholic liquor filtered, and
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the camphor separated by adding water. It is a white solid,—possessing a
well known odour,—easily dissolved by alcohol, and again separated by
water,—entirely volatile without residue, and burning with a rich yellow
smoky flame.

ALCOHOL.
The only form of poisoning by alcohol, which a medical jurist has to en-

counter, is that which arises from the taking of large quantities of spirituous
liquors—such as gin, whisky, rum, and brandy. The two last-mentioned
compounds contain about fifty-three per cent, by measure of alcohol, while
gin and whisky are rather stronger,—gin containing as much as fifty-seven
per cent.

Symptoms and appearances.—A large quantity of spirit has been known
to destroy life immediately, although such a case is rare. Orfila mentions an
instance in which a man died immediately from the effects of a large dose of
brandy. (Op. cit. ii. 528.) In general, the symptomscome on in thecourse of
a few minutes. There is, confusion of thought, with inability to stand or
walk, a tottering gait and vertigo, followed by coma. Should the individual
recover from this state, vomiting and sickness supervene. This form of poi-
soning presents some singular anomalies:—thus the insensibility may come
on suddenly, after a certain period. Dr. Christison met with a case, where
the individual fell suddenly into a deep stupor, some time after he had swal-
lowed sixteen ounces of whisky—there were none of the usual premonitory
symptoms:—in another instance, a person will apparently recover from the
first effects,—then suddenly become insensible, and die convulsed. Convul-
sions are, however, by no means a necessary attendant on poisoning by alco-
hol. Orfila makes theirabsence a ground of diagnosis between poisoning by
alcohol and opium (Op. cit. ii. 530,)—and Dr. Ogston only observed them
twice out of many cases: the subjects in these two instances were young.
In poisoning by alcohol thesupervention of the symptoms is not commonly so
rapid as to prevent an individual from performing ljoeomotion or certain acts
of volition. • The more concentrated the alcohol, the more rapidly are the
symptoms jnduced, and they are then more severe in their character. Diluted
alcohol generally produces the stage ofexcitement before stupor, while in the
action of concentrated alcohol there may be profound coma in a few minutes.
This appears to indicate an action by sympathy on the nervous system ; as
the diluted alcohol is in a condition most favourable to absorption. Alcohol
may act as a poison by its vapour. If the concentrated vapour be respired, it
will produce the usual effects of intoxication. It is generally known that
persons who have been for the first time employed in bottling spirits, are
easily intoxicated by the alcoholic vapour. There is a case on record in
which a child two years of age, was thrown into an apoplectic stupor
by the alcoholic vapour of Eau de Cologne. In this way a child might be
destroyed, and no trace of the poison be found in the stomach.

Diagnosis.—It is necessary to make a distinction between the effects of
alcohol, and the symptoms arising from concussion of the brain, or poisoning
by opium. With respect to concussion it can only be confounded with the
more advanced stage of poisoning by alcohol, i. e. where there is profound
coma. Intoxication may in general be easily distinguished by the odour of
the breath, for so long as the symptoms last, the alcohol passes off by the
lungs. If there be no perceptible odour of any alcoholic liquid, the presump-
tion is that the symptoms are not due to intoxication. When the alcoholic
odour is perceptible, they may still becombined with the effects of concussion—*
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a fact which can only be cleared up by a history of the case, or a careful
examination of the head for marks of violence. In poisoning by opium there
will be a strong smell of this drug in the breath, the symptoms come on more
gradually, and are marked by stupor, passing into complete lethargy, with
perfect inability to walk. In poisoning by alcohol there is either very great
excitement some time before the stupor, which comes on suddenly, or the
individual is found in a state of deep coma a few minutes after having taken
the poison. In poisoning by opium the face is pallid, and the pupils are
contracted:—in poisoning by alcohol the face especially, if there be
excitement, is more commonly flushed, and the pupils are generally dilated.
Another fact to notice is, that while perfect remissions are rare in poisoning
by opium, the individual, in poisoning by alcohol, frequently recovers his
senses and dies subsequently. When coma has supervened, the patient may
be roused by a loud noise or a violent shock in either case, and it is very
difficult under these circumstances to draw a well-marked distinction. The
odour of the breath, or an examination of the fluid drawn from the stomach
by the pump, will at once lead to a diagnosis : but the treatment is the same
in both cases.

In respect to post-mortern appearances: the stomach has been found in-
flamed,—the mucous membrane having been in one case of a bright red, and
in another of a dark red-brown colour. When death has taken place rapidly,
there will be a strong odour of spirits in the contents; but this may not be
perceived, if many hours have elapsed before the inspection is made. The
brain is found congested, and, in some instances, there is effusion of blood or
serum beneath the membranes. In a case, observed by Dr. Geoghegan, in
which a pint of spirits had been taken, and proved fatal in eight hours, black
extravasationwas found on the mucous membrane of the stomach ; but no trace
of alcohol could be detected in the contents. (Dub. Med. Press, i. 293.) A
very good account of the post-mortem appearances has been published by Dr.
Nicol, of Inverness. A man, aged 26, drank a large quantity ofwhisky with
some friends. While returning home, he appeared much intoxicated, fell*
uttered a few words, and immediately became quite insensible. His com-
panions supposing him to be drunk, carried him home and placed him in bed,
where he was found dead the following morning. The body was inspected
seven hours afterwards. The skin of the back and depending parts was livid;
and under the angles of the jaws and along the sides of the neck, of a deep
purple colour. The thoracic viscera were healthy, the gastric veins distended,
and the liver congested. On opening the stomach there was an odour of
ardent spirits. The mucous membrane from about half way up the oesopha-
gus, and for about eighteen inches along the intestines, was found highly
injected. The corrugated part of the mucous membrane of the stomach was
of a deep crimson colour. There was general congestion of the vessels ofthe
brain ancl membranes. The individual had obviously died from apoplexy*
brought on by the dose of alcohol (Lond. and Ed. Mon. Jour. June, 1844.)

The quantity required to destroy life cannot be very well determined, as it
depends on the age and habits of the party. A boy, aged seven, was killed
by taking two wine-glassfuls of brandy. Death may take place in a few
minutes, or not untilafter the lapse of several days. The shortest fatal case
which I have found reported, excepting that above quoted from Orfila, was
that ofa man who died in half an hour after swallowing a bottle of gin for a
wager. This occurred in London in 1839: in a quarter of an hour after
taking the gin he appeared intoxicated ;—he soon became insensible, and died
in half an hour, although a large quantity of the spirit had been removed by
the stomach-pump. In general, if the case proves fatal, death takes place
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within twenty-four hours. Alcohol, it must be remembered, may destroy life
indirectly, i. e. by exciting an attack of congestive apoplexy in those who are
predisposed to this disease. An instance of this mode of operation has been
related above.

Cases.—The following case occurred in 1840. A boy, aged seven, swal-
lowed about three ounces of brandy:—shortly afterwards he was observed to
stagger,—he was sent to bed and vomited violently. In about four hours he
got up and sat by the fire; his head, face,and neck were very red, and he was
in a profuse perspiration. Half an hour afterwards he was found perfectly
insensible, strongly convulsed, and the skin cold. He died in about thirty
hours.

As a remarkable contrast to this case may be mentioned that of a little girl,
aged seven, admitted into the Westminster Hospital in December 1846,who
recovered from a much larger dose of an alcoholic liquid. As nearly as could
be ascertained, this child swallowed eight ounces of undilutedram during the
absence of her parents from the room. Five minutes afterwards they found
her lying on the floor insensible. On admission, twenty minutes after taking
the rum, she was perfecdy comatose,—the countenance pallid and bedewed
with perspiration, pupils much contracted, extremities relaxed, pulse quick
and jerking, skin cool and moist; respiration not accelerated, and scarcely
perceptible. The stomach-pump was used, and the tepid water employed
came away with a strong spirituous odour. The child was temporarily
roused from its comatose stateby coldaffusion applied by means of a watering-
pot. She continued in a state of insensibility for six hours, and the pupils
were then much dilated. The comatose condition ceased in about eight hours
after she had taken the alcohol: she was then sensible, and answered ques-
tions readily. (Medical Times, January 16, 1847,313.) The recovery here
must be ascribed to the early and energetic treatment. In some respects, it
will be observed, this case resembled one of poisoning by opium.

One of the remarkable features of poisoning by alcohol, is that a remission
of the symptoms is by no means unfrequent, and that death sometimes takes
place suddenly after some hours or days, when the individual appears to have
recovered entirely from the effects. The case of the boy above related,
furnishes an instance of this. Another occurred to Mr. Thomas. A man,
aged 26, drank after dinner, in the course of a few hours, a pint of whisky,
and during the evening of the same day sixteen ounces of raw rum, one-half
ofwhich he drank at once, and the other half in three minutes. Five minutes
afterwards he was found fast asleep, snoring, his mouth open, and saliva flow-
ing from it; he became quite insensible, and fell backwards in his chair; his
countenance was pale and cold, the surface cold; the breathing stertorous;
there was nopulse; the eyes were half-open, and the pupils unequally dilated
and insensible to light. The stomach-pump was used and a quantity of
spirituous liquid drawn off. The following day he was rational, but remem-
bered nothing of what had passed; he was feverish, the pulse rapid, and
breathing quick. He complained of pain at the pit of the stomach, and
vomited all that he took. On the third day he was suddenly attacked with
great difficulty of breathing, and died in about an hour. On inspection there
was a patch of the mucous membrane of the stomach of a cherry-red colour,
and the intestines were more injected than natural. The brain and its mem-
branes, as well as the heart, were healthy; there was effusion in the chest.
(Med. Times, June 21,1845, p. 219.) These cases are of importance, because
at an inquest a jury may be erroneously led to suppose that the alcohol was
not the cause of death, but that the individual had died from subsequent mal-
treatment.
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In April 1839,a case of poisoning by gin was communicated by Dr .Chowne
to the Westminster Medical Society. A boy, aged eight, was found insensible
about half an hour after he had swallowed the gin. The quantity taken was
supposed to have been half a pint. The liquid drawn from the stomach
seven hours afterwards, had no odour of gin:—nor was the odour perceptible
in the breath. He was insensible and motionless, the limbs relaxed and
powerless, the face pale and the surface cold. The pulse was quick, small,
and feeble. He died withoutrallying or recovering his consciousness, sixty-
seven hours after taking the poison. On inspection, there were no well-
marked appearances found in the body,—the brain was healthy:—there was
slight effusion ofa serous liquid, and the veins of the pia mater were distended.
The stomach was pale, and free from any mark of inflammation.

Chronic poisoning.—When alcohol has been taken for a long period in the
shape of intoxicating drinks, the individual suffers from a series of diseases
the characters of which are well marked. The usual effects are irritation of
the stomach and intestines, pyrosis, vomiting, scirrhus of the stomach, diar-
rhoea, jaundice, cerebral congestion, dropsy, diabetes, paralysis, delirium
tremens, and insanity. After death morbid changes are discovered in various
organs; and the liver is especially affected. This organ is commonly
enlarged, and of a lighter colour than natural: it is called the nutmeg, or the
drunkard's liver. It is not unusual to find the kidneys in a state of granular
degeneration.

Ofall the common consequences of the abuse of alcoholic liquids, delirium
tremens is by far the most frequent. Although a result of chronic poisoning,
a'state analogous to ithas been known to supervene rapidly, as in the follow-
ing case:—A boy, five years of age, swallowed a large quantity of brandy.
Vomiting speedily followed, and he passed a restless night. In the morning
it was observed that he had tremor of the hands, and that he could not hold a
cup steadily. Convulsions with cramps ensued. The pulse was slow; the
look timid, the pupil dilated, and the countenance pale. Delirium supervened,
and there was dysuria, with great thirst. Under treatment the symptoms
abated, but there was a return of the tremor towards evening. An opiate was
given, and the symptoms disappeared. (Gaz. des Hopitaux, and Med. Gaz.
xxxviii. 554.) Delirium tremens is commonly observed when, after long
abuse, alcoholic liquids are suddenly discontinued:—it is the result of the
withdrawal of the stimulus, hence the symptoms are often mitigated when the
use of alcohol is resumed. Something analogous to this is observed in chronic
poisoning by opium.

Treatment.—The contents of the stomach should be withdrawn by the
pump as speedily as possible. Cold affusion, if the surface be warm, or, as
suggested by Dr. Christison, the injection of cold water into the ears, may
serve to rouse the individual. Death may take place even when the stomach
has been*thoroughly evacuated, but this affords commonly the only chance of
saving life. Ammonia may be employed as a stimulant, and bleeding may be
resorted to if there should be great cerebral congestion. Bleeding should in
any case be employed with great caution, as it is apt to depress the vital
powers and diminish the chance of recovery. A copious supply of tea or
strong coffee may be given until the stomach can be thoroughly cleared by the
stomach-pump. The electro-magnetic apparatus may be used as in poisoning
by opium; but it is necessary to remember that keeping a person roused, does
not aid recovery so long as the poison is allowed to remain in the body.

Analysis.—The different spirituous liquids may be recognised in the con-
tents of the stomach by their peculiar odour; but only when death has taken
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place within a few hours. The contents, if acid, should be neutralized by
carbonate of soda and distilled, and the product treated with fused chloride of
calcium, and again distilled. Alcohol will be obtained in the receiver. It is
known—1, by its odour and volatility; 2, by its inflammability—the flame
burning with a pale blue light, and depositing no carbon on cold white sur-
faces ; 3, by its power of dissolvingcamphor or resins ; 4, by its rapid evapo-
ration, and the sensationof cold produced on the hand; 5, by its precipitating
an aqueous solution of gum. Dr. Thomson has recommended the following
test —Drop a few grains of bichromate of potash into the vessel containing
the solution to be examined, and add a few drops of oil ofvitriol. If alcohol
be present, even, he states, only in the proportion ofa drop to halfan ounce or
an ounce of water, green oxide of chrome will be set free, and the odour of
aldehyde will be perceived. (Monthly Jour. Med. Science, Dec. 1.846,p.
412.) I have not found this test so satisfactory as Dr. Thomson represents.
The mixture requires to be boiled,—the change of colour is only slowly
brought out, and is liable to be concealed by the intense orange-red colour of
the bichromate. If the alcoholic liquid be coloured the effect may not be per-
ceived. I have found thatformic acidproduces precisely similar results where
no alcohol is present. It is important to remember that alcohol may exist in
the contents of the stomach, although the odour of it may not be perceptible—
in some instances it maybe concealed by other strong odours. In all cases the
contents should be distilled. It would not be safe, when the evidence of the
presence of alcohol in the body was material, that a medical juristshould rest
satisfied with any other evidence, than its separation by distillation, and the
subsequent demonstration of its chemical properties.

Absorption. —There can be no doubt that alcohol is absorbed, although
absorption does not appear to be absolutely necessary to its action as a poison.
According to the late researches of MM. Bouchardat and Sandras, alcohol
passes undecomposed into the blood, but it is not eliminated by any secretory
organ : a small portion only escapes by the lungs, and maybe collected in the
gases and vapours exhaled. If the quantity absorbed be large, the arterial
blood retains the colour of venous, and may give rise to asphyxia. The
oxygen received into the lungs duringrespiration, transforms a portion of the
alcohol into water and carbonic acid : but* acetic acid may even be a product
of intermediate conversion. Alcohol and the compounds derived from it dis-
appear very rapidly from the system. (Comptes Rendus, 1846.) These
results do not exactly accord with those of Dr. Percy, who states that he has
detected alcohol in the bile and urine. The tendency of alcohol appears to be
rather to diminish the secretion of urine. (Med. Gaz. xxxviii. 430.) As a
proof of the diffusion of the poison by absorption, it may be stated that in
persons who diefrom the effects of alcohol, the odour of it is often perceived in
the brain or in the serum effused in the ventricles. Dr. Bradley inspected, six
hours after death, the body of a man who had died from the effects of a large
quantity of alcohol. About eight or ten ounces of dark fluid blood escaped
from the sinuses of the brain: this organ exhibited great vascular turgescence.
There was slight extravasation in the corpora striata, and some serum effused
in the lateral ventricles. This serum had a strong and well-marked alcoholic
odour. (North. Jour. Med. June, 1845, page 64.) Dr. Christison and Dr.
Percy have in three cases separated alcohol from the brain by distillation, and
the latter has succeeded in detecting it in the liver and the blood. This is
more satisfactory than a reliance upon odour, as an odour of a spirituous
nature may be perceptible where no alcohol exists, and where there may be no
reason to presume thatalcohol has been taken.
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Poisoning of alcoholic liquids.—Instances have occurred in this metropo-
lis where alcoholic liquids have been made the vehicles for administering
powerful poisons, such as opium, prussicacid, stramonium, tobacco, or cocculus
indicus. Persons have been thus rendered insensible; and in this state have
been robbed or murdered. Such cases may commonly be recognised by the
fact that the symptoms, when known, are of far too severe a character to be
referable to the small quantity of alcoholicliquid taken. Tincture of opium
is not unfrequently administered in this way: and in such a case there may
be some difficulty in deciding whether the symptoms of intoxication be due
to the drug or to the spirit.

According to Dr. Ure, the best London porter always contains opium as a
fraudulent adulteration. He has found that, when diluted, it gives a browish-
red colour with permuriate of iron, indicative of the presence of meconic acid,
while tincture of hops gives only a greenish-coloured liquid. Having pre-
cipitated porter by acetate of lead, he found, on decomposing this precipitate
by sulphuretted hydrogen gas, that he obtained clear evidence of the presence
of meconic acid; but he did not succeed in discovering morphia. (Med. Gaz.
vi. 73.) These facts it may be proper for a medical jurist to bear in mind
when called upon to investigate charges of administering opium in porter; but
in repeating Dr. Ure's experiments upon various specimens ofLondon porter,
I have not obtained any results indicative of the presence of opium in this
liquid. The precipitate obtained on adding a solution of acetate of lead to
eight fluid ounces of porter, yielded not the slightest trace of meconic acid. It
appears highly probable that porter is occasionally adulterated by the retail-
dealers with an extract of cocculus indicus. A friend informed me that he
traced singular effects, resembling fhose caused by a weak infusion of this
poison, to a large numberof families who were supplied with porter from one
particular house! Unfortunately there are no satisfactory means of detecting
by chemical processes this nefarious adulteration. The object of the fraud is
to give apparent strength to a poor and diluted liquid by conferring upon it
stupefying qualities. The effect produced, is, however, widely different from
that caused by alcohol:—there is dizziness, with occasional confusion of
thought—complete powerlessness, and a strong tendency to sleep at intervals
in a half-waking state.

ETHER.
General Remarks.—The effects produced on the system by the administra-

tion of Sulphuric, or any other form of ether, are not unlike those occasioned
by alcohol. Orfila found that about half an ounce of sulphuric ether, admi-
nistered to a dog, caused, in a few minutes, a disposition to vomit. This was
followed by vertigo, and in ten minutes by an entire loss of power in the
muscles. Respiration was painful and hurried, but there were no convulsions.
After a slight abatement in the symptoms, the dog fell into a state of insensi-
bility and died in three hours. The whole of the mucous membrane of the
stomach was of a blackish-red colour, and with the other coats intensely
inflamed. There was slight inflammation in the duodenum; but the rest of
the alimentary canal was in a healthy condition. The heart contained black
blood partly coagulated: the lungs were gorged with fluid blood. (Op. cit. ii.
531.) *Symptoms and appearances.—Very little is known concerning the action
of large doses of liquid ether taken into the stomach. It has, in moderate
doses, a hot burning taste, and produces during swallowing a sense ofconstric-
tion in the throat. It causes like alcohol great excitement and exhilaration,
with, subsequently, intoxication, but persons may become habituated to it;

50
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and thus after atime it may be taken in very large quantities with comparati ve
impunity. The medicinal dose is from half a drachm to two drachms. Dr.
Buchanan has known seven drachms of it taken at once: it produced at the
pit of the stomach, a most uneasy sensation of heat and pain, which only the
callous stomach of a dram-drinker could stand. (Med. Gaz. xxxix. 715.) In
1845, a young man was brought before one of the London Police-magistrates,
in a stupefied state: to those present he appeared to be intoxicated. It was
proved in evidence that he was in the habit of taking ether, and that he was
then labouring under its effects. It appears that he frequented the shops of
druggists, and swallowed this liquid in large doses. There is no instance
reported of ether having caused death when taken in the liquid form r but it
has never been swallowed at once in the same excessive doses as alcohol. It
does not admit of dilution with water to the same degree as alcohol, and there-
fore it acts, caeteris paribus, as a more violent local irritant. It requires ten
parts of water to dissolve one of ether: hence, unless, as Dr. Buchanan has
remarked, the water be in very large proportion, it does not render the ether
palatable to most persons. It is at present impossible to give any precise
opinion respecting the smallest quantity of this liquid which would destroy
the life of an adult.

Effects of ether-vapour.—The recent introduction of the vapour of sul-
phuric ether for the purpose of producing insensibility during the performance
of surgical operations, renders it necessary to make a few remarks upon this
form of poisoning. It has been long known that the vapour of this liquid
acted on the system as a powerful narcotic. Orfila mentions the case of a
young man who was thrown into a state of insensibility by reason of his
having respired ether-vapour. He remained for several hours in an apoplectic
condition, and would have died but for his removal to fresh air and the appli-
cation of proper means for his recovery. (Toxicologie, ed. 4eme. 1843, ii.
532.) Dr. Christison quotes a similar case where a female was found lying
in her bed quite dead, in consequence ofher having respired, during the night,
an atmosphere strongly charged with ether-vapour. On inspection the stomach
was found reddened internally, and the lungs were gorged. (Op. cit. 965;
also, Ed. Med. and Surg. Journal, xxxv. 452.) The poisonous effects of the
vapour have been therefore known for a long time, although the attention of
the profession has been only of late particularly drawn to the subject.

Ether it is well known gives off a heavy vapour, (sp. gr. 2*58,) which pos-
sesses a strong odour at all temperatures. It is exceedingly diffusible and
volatile, properties which are more favourable for the operation of this liquid
in the state of vapour, than for the action of alcohol. When the vapour is
respired, it enters the blood in the pulmonary vessels, and the effects are
almost immediate. The individual falls into a lethargic condition, therespira-
tion becomes slow, deep and loud, the skin pale and cold, the lips assume a
darker hue, the pulse is quickened, the eye' is glassy and the pupil dilated:
the whole body is flabby and relaxed. A small quantity of ether introduced
into the blood through the lungs, produces these striking symptoms infrom }wo
to four minutes: and if fresh air be substituted as soon as unconsciousness
begins, they disappear just as rapidly. In a more advanced stage the
pulse slackens, and the temperature of the body rapidly falls. Half an ounce
of ether, or even less, inhaled in the form of vapour, would produce a much
more powerful effect on the system, than one or two ounces taken into the
stomach as a liquid. The sudden cessation of the symptoms, and the restora-
tionof sensibility, are owing to the rapid elimination of the vapour through
the lungs. If the respiration of the vapour be prolonged for from ten minutes
to half an hour, there is coma, the pulse sinks, and there is some difficulty in
rousing the individual. The after-effects are also more serious,—there is
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exhaustion, a feeling ofstupefaction, with otherunpleasant narcotic symptoms:
but occasionally the patient has fallen into a quiet sleep. The most remark-
able effect in those who suffer under this form of poisoning, is the apparently
complete paralysis of the nerves ofsensation; for the most painful operations
have been often borne by persons in this state without any consciousness of
pain. In some instances, unpleasant sensations are stated to have been expe-
rienced, probably the result of association, for no consciousness whatever has
existed that an operation had been performed. Another singular fact is, that
although there is a general relaxation of the limbs, there is still a power of
moving them, and the senses have been preserved while general sensation has
been lost. It is also remarkable that the involuntary muscles do not partake
of this relaxation. The vapour has varied in its effects according to idiosyn-
crasy and other conditions. Some persons appear to have suffered no particu-
lar symptoms: it has failedto throw them into a lethargy. This has probably
arisen from its having been imperfectly respired: others have suffered from
irritation of the lungs, some have become intoxicated, and others, again, have
become so excitedby it, as to require forcible confinement. In young subjects,
nausea and vomiting have been noticed among the symptoms. As a general
rule no dangerous effects appear to have followed the respiration of this
vapour for surgical purposes; but this inference has been chiefly drawn from
those cases in which it had been administered for a very short period; and
probably there was no tendency to congestion of the brain or lungs. In cases
of prolonged respiration of the vapour, serious symptoms, and even death,
have resulted. Dr. Bigelow found that a young man who respired ether-
vapour for thirty-five minutes, nearly sank under the effects. The pulse fell,
the respiration became slow, the skin cold, and there was the most perfect
insensibility. Cold affusion was employed for ten minutes without effect, and
the ambulatory treatment, adopted in poisoning by opium, was then resorted
to. In about half an hour he was able to lift up his head; but he did not
recover his consciousness for an hour. (Lancet, Jan. 2, 1847,p. 7.) As in
the case of all aerial poisons, the protracted respiration of ether-vapour must
tend to render recovery difficult, by thoroughly impregnating the blood with
the poison. Large dogs have been observed to lose the power of sensation in
eight minutes: and they died if the action of the ether was continuedfor forty-
five minutes. On examining the bodies of animals thus poisoned, the principal
appearances have been great congestion of the vessels of the pia mater and of
the sinuses of the brain, the substance being but litde altered. The vessels of
the medulla oblongata have been observed to be especially distended with dark-
coloured blood. Both sides of the heart have been found similarly distended
with darkblood; the liver and kidneys gorged; the spleen not congested: the
blood blaek and liquid throughout the body. The cause of death therefore,
may be assigned partly to the want of aeration of the blood by oxygen, and its
accumulation in this state in the brain; and partly to a directly poisonous
action of the absorbed vapour only manifested by its employment for a long
period. In order to prevent this, it has been advised to allow the patient to
breathe air occasionally, and to alternate the respiration of pure air with that
of the vapour; but, unless there is a complete restoration of sensibility and
consciousness, the poison must go on accumulating in the system, and if the
individual be allowed to recover thus completely, it may be regarded as a
commencement of its poisonous action de novo:—if not thus allowed to
recover, he is in danger ofsinking under its effects. The continual exhibition
of morphia or strychnia, at intervals so short as not to allow of arecovery
from each successive dose,must cause an accumulation in the system, and lead
to fatal results. It is so with ether-vapour, and experience now points to the
propriety of withdrawing its use altogether, in those cases in which the admi-
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nistration of it would require to be protracted for a long period. The fact that
hundreds have recovered without ill effects during its temporary employment
for the extraction of teeth, or similar operations, has of course no bearing on
this question. A man may breathe a mixture of carbonic acid or sulphuretted
hydrogen with air for a few minutes: but he would die if he was compelled to
respire it for half an hour or longer.

The vapour is so insidious in its effects that it may be respired during na-
tural sleep, without rousing the individual, and there is no doubt that it might
thus be used as a ready means of destruction for the young and the aged.
(Gaz. Med. Sept. 11, 1847,p. 725.)

An interesting case has been communicated to the Medical Gazette by Mr.
Nunn, by which it is rendered probable that the death of a man was occa-
sioned by ,fhe respiration of the vapour at intervals, for a period of only ten
minutes during an operation. He recovered from the comatose effects; but
there was no tendency to reaction, and he gradually sank, and died on the
second day. It was remarked in this case that there was great flaccidity and
general relaxation of the muscular system, and the arteries which were divided
during the operation (lithotomy) appeared to have lost all their contractile
power. On inspection, there was membranous congestion of the brain; the
lungs were posteriorly engorged; the heart was flaccid of a natural size, and
nearly empty; the leftkidney pale, the right congested. The blood was per-
fectly fluid. Mr. Nunn attributed death to the effect of the vapour, and this
appears to have been the most probable cause. (Vol. xxxix. 414.) A similar
case has been privately communicated to me by an eminent London surgeon,
in which he stated that there could be no doubt of thevapour having been the
direct cause of death. The patient sank after the operation, under symp-
toms which in similar circumstances he had never before witnessed. In the
same journal there is reported another case which became the subject of a
coroner's inquest. The vapour was in this instance administered to a female,
for a period of thirty-five minutes. She recovered her senses, but did not
rally from the operation. She complained of numbness in the feet and legs,
and the secretions were suspended. She died the following day. On this
occasion the vapourappeared to induce a perfect state of paralysis of the brain
and nervous system. On inspection the thoracic viscera were healthy; the
lungs were slightly congested posteriorly; the heart flabby, and containing
less blood than usual; the brain healthy, its membranes rather congested; the
blood generally in a liquid state. All the medical witnesses agreed, that in
their judgment, there was nothing about the wound, or in the performance of
the operation, to account for death; and that this was entirely due to the
effects of ether-vapour (p. 585.) In another fatal case reported by Mr. East-
ment, there was no disease, nor any particular state of the body to account
for death. Amputation was performed for compound fracture of the thigh;
the ether was inhaled for about ten minutes. After the operation the patient
was not only greatly exhausted,but in a state of apparent intoxication. There
were alternate manifestations of excitement and depression of the sensorial
powers, at one time resembling delirium, at another, syncope, and again
passing into violent intoxication, until the patient, a boy of eleven years, died
three hours after the operation. (Med. Gaz. xxxix. 632.) The symptoms
were here such as might be expected from the poisonous effects of ether, and
unlike those which usually attend collapse from an operation.

These facts, then, show that therespiration of the vapour, even for so short
a period as ten minutes, may be in some instances attended with fatal conse-
quences. Whether the vapour was properly administered or not, is, in re-
lation to legal medicine, not so much the question as whether it caused death!
In any case the inhalation of this vapour must be looked upon as temporary
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poisoning, with, caeteris paribus, a better chance ofrecovery than exists in
most other instances of aerial poisoning.

Chemical analysis.—Ether is at once identified by its powerful odour,
even in the smallest proportion. 1. It is highly inflammable, and burns with
a yellow smoky flame. 2. When shaken with its bulk of water, only a small
portion is dissolved, therest floats on the surface. If taken in theliquid form,
it may be separated from the contents of the stomach by distillation, and the
product rectified by redistillation with carbonate of potash. Hoffman's Li-
quor is a mixture of alcohol and ether. This may be easily examined by
agitating it withhalf its bulk of water; the ether (beyond about one-tenth of
the quantity of water used) rises to the surface and may be drawn off" by a
pipette. The alcohol is dissolved and retained by the water; this liquid may
be procured by distillation with carbonate of potash or fused chloride of
calcium, and its properties then tested.

Absorption. —Whether ether be taken in the form ofliquid or administered
as vapour, it is equally absorbed and circulated with the blood; in the latter
state, with very great rapidity. M. Amusat noticed in his experiments on
animals, that after prolonged inhalation the arterial blood had lost its red
colour, and become black. The bright arterial tint was, however, soon re-
sumed on suspending the process. Ether, besides rendering the blood black,
causes it to become more liquid. The change in this fluid is very much like
that which is observed in fatal cases of asphyxia. (Gaz. Med. Sept. 11,
1847, p. 725.) M. Lassaigne ascertained by experiment, thatafter inhalation
of the vapour there was a very great increase in the proportion of serum.
Ether has been separated from the blood by M. Flandin, and it is easily per-
ceptible in the breath, when the individual survives, even for so long a period
as three or four days after ithas been inhaled. (See ante,p. 29.) There is no
doubt that it penetrates into thesoftest organs and all the secretions, and when
used as a poison it would probably be detected by its odour in the body for
some days after death. It is a remarkable fact, as indicative of its absorption
and diffusion, that it produces its narcotic effects, when administered as a
vapour by the rectum, without the production of those distressing symptoms
which often accompany the first attempts at respiring it. (See Med. Gaz.
xxxix. 950.)

The ready absorption and diffusion of the vapour requires notice in re-
ference to its employment in the practice ofmidwifery, t. e., where it is used
to produce unconsciousness to the pains of delivery. The vitiated blood must
ofcourse reach the foetus, and it is a question whether it might not act inju-
riously upon it, like ergot, (see ante, p. 434,) or any other absorbable poison.
Accoucheurs have hitherto confined their observations to its beneficial effects
upon the mother: it remains yet to be determined whether it may not produce
injury to the child, and thus increase the number of still-births. Dr. Roux
states, as theresult of his experience, that in general the child does not suffer
from any stupefaction as theresult of etherizing the mother. (Gaz. Med. Oct.
9, 1847, 806.) The statistics of still-births in etherized and unetherized de-
liveries, might throw an important light upon this question.

[Some judicious remarks on the danger resulting from this indiscriminate
use of ether-vapour in surgery, and on the serious effects which it has pro-
duced in several well-marked instances, will be found in Chelius's Surgery,
Am. ed., Vol. III. p. 767.]

50*
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NARCOTICO-IRRITANT POISONS.

CHAPTER XLI.
GENERAL REMARKS ON THE NARCOTICO-IRRITANT POISONS—ANALYSIS—TREAT-

MENT COCCULUS INDICUS PICROTOXIA—CORIARIA MYRTIFOLIA—DARNEL-
GRASS FOXGLOVE DIGITALIA BLACK AND WHITE HELLEBORE—VERATRIA
—COMMON HEMLOCK CONIA—WATER-HEMLOCK HEMLOCK WATER-DROP-
WORT (CRNANTHE CROCATA) PHELLANDRIUM AQ.UATICUM jETHUSA CYNA-
PIUM—IPECACUANHA EMETINA LABURNUM LOBELIA MEADOW-SAFFRON
COLCHICINA—MONKSHOOD—ACONITA.

Generalremarks.—Someremarks have beenalready made on theNarcotico-
irritant class of poisons (ante, p. 39.) Toxicologists are not agreed respecting
the distinction between these and narcotic poisons: the only difference com-
monly admitted is that the narcotico-irritants havea directaction on the spinal
marrow and nerves, indicated by paralysis andconvulsions, whilethe narcotics
specially affect the brain: but this can scarcely be regarded as a sufficient
ground of distinction, since there is a greater difference between the physio-
logical action of Nux vomica and Belladonna, than between Belladonna and
Hyoscyamus. So again Opium and Prussic acid affect the spinal marrow
and produce convulsions. The whole of the narcotic and narcotico-irritant
poisons might be arranged under one class, as neurotic poisons, from their
chief action being on the nervous system; but I have thought it advisable to
retain the division which has been of late years uniformly adopted in this
country.

The Narcotico-irritant poisons are derived from the vegetable kingdom.
Their effects on the body are of a mixed character, since both the brain and
alimentary canal are liable to be affected by them.

In order to prove fatal, they require to be exhibited commonly in large
doses. The symptoms in mostcases appear in about an hour; but sometimes
they may be delayed for many hours. This has been especially noticed with
regard to poisonous mushrooms. The symptoms commonly observed are
vertigo, coma, delirium, paralysis or convulsions. Such at least are theeffects
resulting from Monkshood (Aconite) and Deadly Nightshade (Belladonna.)
These poisons have in general a strong and well-marked taste, so that they
cannot be criminally administered without suspicion being excited, or without
detection. Murder by Monkshood has been accomplished by thecriminal sub-
stitution of the leaves of this plant for other vegetables at a meal.

The Strychnos tribe including Nux Vomica, has a specific action on the
spinalmarrow, producing tetanus and convulsions, but rarely coma or delirium.
Squills and Foxglove (Digitalis) produce symptoms of narcotism, i. e. they
affect the brain; but these symptoms are commonly preceded by vomiting,
with violent pain in the stomach and bowels, indicative ofan irritant action.

Thus, then, there is great variety in the effects produced by this class of
poisons, and the same may be said of the post-mortem appearances in the bodies
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of those who have beenkilled by them. In some instances the stomach and
intestines are inflamed: in others not. Where the person has died under
'symptoms ofnarcotism, traces of cerebral congestion are occasionally found;
but cases of fatal poisoning by these vegetable substances are so rare, that we
have yet much to learn respecting the morbid changes which they produce.

Orfila and other texicologists have remarked that the narcotic and irritant
effects of these vegetable poisons seldom appear in the same case. The
symptoms are those either of narcotism or irritation, and they sometimes al-
ternate: when taken in large doses, they seem to act principally as Narcotics;
in small doses, as Irritants.

Analysis.—Most of the narcotico-irritant* poisons owe their deleterious
effects to the presence of an alkaloidal principle similar to morphia, and sus-
ceptible of insulation by complex chemical processes. There is, however,
considerable difficulty in extracting these alkaloids from the respective vege-
tables ; and when extracted, the chemical differences among them, in respect
to the action of tests, are very slight. Indeed, better evidence of the poison-
ous nature of a suspected liquid would commonly be derived from the exhi-
bition of a portion of it to animals, than from the application of chemical tests.
In a medico-legal point of view, there are, with few exceptions, no chemical
tests for these poisons, when they are mixed up with organic liquids, upon
which reliance can be placed. When the vegetable has been used, either in
the shape of seeds, leaves, berries, or root, then valuable evidence may be
sometimes procured by searching with or without the aid ofa good microscope
for the botanical characters of the plant; these parts of the plant, from their
indigestible nature, may be found in the vomited matters or evacuations during
life, or in the alimentary canal after death. The broken leaves may be se-
parated by washing as they are quite insoluble in water: they may be there-
fore easily collected, dried on mica and examined by the microscope, which,
under the hands of a skilful botanist, may thus reveal the nature of the poison.
This source of evidence will, however, often fail, owing to the poison having
been taken, in the form of extract, infusion or decoction, or even, in some in-
stances, owing to the digestive action of the stomach itself on the vegetable
matter. The active alkaloidal principle is no doubt absorbed in all cases of
poisoning; but it has not yet been satisfactorily detected by chemical pro-
cesses in the blood or secretions.

Some years since, I was consulted in a case in which there was hardly a
medical doubt that the life ofa person had been destroyed by the decoction of
a nareotico-irritant vegetable. The fact, however, could not be clearly
established. It is much to be regretted, thatpost-mortem examinations are
not enforced as an indispensable part of a coroner's inquest, in all instances
of narcotico-irritant poisoning. There is no department of toxicology so
defective as this; only a few pathological characters have been observed in
cases derivedalmost exclusively from foreign authorities; and inregard to the
effects ofsome of these poisons on the humanbody, nothing whatever is known
except that they destroylife. The acquisition ofany sort of medical experi-
ence on these points, in England, is unfortunately left to be a matter of the
purest accident; and yet on a trial for murderby any of these poisons, our
law-authorities would expect that a witness should be perfectly conversant
with their effects on the body, while the only possible source of acquiring
such knowledge in a satisfactory manner, is entirely cut off from the medical
profession! Some well-informed coroners have endeavoured, in performing
their duties, thus to benefit the public; but the generality of them act on the
principle that the inquest in such cases is merely to record the fact of death
from an external view of the body.

Treatment.—The treatmentofa case of narcotico-irritant poisoning consists
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in promoting early vomiting by emetics, or in drawing offthe contents of the
stomach by the stomach-pump. If there should be reason to suppose, from
the seat of pain, that the poison has descended into the bowels, then laxative
enemata may be used. Recoveries have taken place when the poison has
been thus removed, even although formidable symptoms had set in. Cold
affusion, or stimulants, may occasionally be required: the patient, if inclined
to sleep, should always be kept roused. There is no certainchemical antidote
to any of these poisons. Tannin precipitates all the alkaloids: hence it has
been strongly recommended as an antidote. No injury can follow its exhibi-
tion: and a decoction of black tea will be a good substitute for oak-bark or
galls. Coffee may be used as a stimulant. With respect to electricity,
Ducros found that the negative current was beneficial to animals poisoned by
strychnia or brucia; while the positive current produced convulsions, and
accelerated death. (Canstatt, Jahresbericht, 1844, v. 297.) The narcotico-
irritants appear to have no corrosive properties:—some of them give rise to
a sense of burning heat in the throat and stomach,—this is a local action
entirely independent of chemical change: it is especially witnessed in the
case ofmonkshood. For the convenience of reference, the most important of
these substances will be considered in an alphabetical order.

COCCULUS INDICUS.

This is the fruit or berry of the Menispernum Cocculus, Linn. (Levant
Nut,) imported from the East Indies. It contains from one to two per cent, of
a poisonous alkaloid (Picrotoxia). The seeds, in powder or decoction, give
rise to nausea, vomiting, and griping pains, followed by stupor and intoxica-
tion. There are, so far as I am aware, only two well-authenticated instances
of this substance having proved fatal to man. Several men suffered from this
poison in 1829, near Liverpool: each had a glass ofrum strongly impregnated
with Cocculus Indicus. One died that evening; therest recovered. (Traill's
Outlines, 146.) Of the second case, the following details have been published.
A boy, aet. 12, was persuaded by his companions to swallow two scruples of
the composition used for poisoning fish. It contained Cocculus Indicus. In
a few minutes he perceived an unpleasant taste, with burning pain in the
oesophagus and stomach, not relieved by frequent vomiting,—as well as pain
extending over the whole of the abdomen. In spite of treatment, a violent
attack of gastro-enteritis supervened, and there was much febrile excitement,
followed by delirium and diarrhoea, under which the patient sank on the nine-
teenth day after taking the poison. On inspection, the vessels of the pia
mater were found filled with dark-coloured liquid blood. There was serous
effusion in the ventricles of the brain, and the right lung was congested. In
the abdomen there were all the marks of peritonitis in an advanced stage.
The stomach was discoloured, and its parietes thinner and softer than natural.
(Canstatt, Jahresbericht, 1844,v. 298.)

London porter and ale are considered, and in some instances with propriety,
to owe their intoxicating properties to a decoction, or extract of these berries,
a fraud not readily susceptible of detection. Cocculus indicus is sometimes
used by robbers to intoxicate their victims, and to this form of intoxication,
the term hocussing is applied. This substance is applied to no useful purpose
whatever, either in medicine or the arts; and, under a proper system of medi-
cal police, its importation would be strictly prohibited.

Cocculus indicus is sometimes used for the purpose of taking fish. As it
destroys them by poisoning them, it becomes a question whether the fish thus
killed, can be safely eaten as food (see p. 140, ante.) M. Chevalier has
examined this subject; and the conclusion to which he has come is, that,
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although instances may be cited of the fish being used with impunity as food,
yet it must be regarded as a dangerous practice. The result depends on the
quantity of poison used; thus, when from ten to fifteen grains of the berries
were employed, and the fish was afterwards given to animals, the noxious
effects were as strongly marked as if they had swallowed the poison. (Ann.
d'Hyg. 1843, i. 343.)

The shell appears to act like an emetic, while the kernel, which alone con-
tains picrotoxia, is the seat of the poison.

From the facts collected by Wibmer (Arzneimittel. Menispermum,) neither
cocculus indicus nor picrotoxia, which forms 1-100th part of the kernel,
appears to be possessed of very active properties upon large animals. Orfila
gave 3*38 grains of picrotoxia, to a good-sized dog: it produced frequent
vomiting, but the animal soon recovered. (Toxicologie, ii. 501.)

Picrotoxia is seen in fine white crystals, which have an intensely bitter
taste. It is not very soluble in water, even on boiling it; but it is dissolved
by alcohol and ether. Caustic potash dissolves it, forming a yellow solution,
but it is not very soluble in acetic acid. Sulphuric acid turns the crystals of a
deep brown colour, slowly changed to a deep green on adding a few drops of
a solution ofchromate of potash. Strong nitric acid dissolves picrotoxia, but
produces in it no change of colour. There are no chemical processes by
which the presence of this poison in an organic liquid can be demonstrated.

CORIARIA MYRTIFOLIA.
The leaves and berries of this plant (Myrtle-leaved Sumach) have a poi-

sonous action, not unlike that of Cocculus Indicus. The leaves so closely
resemble those of senna, that they are often employed as a fraudulent adulte-
ration,—a practice likely to lead to dangerous consequences. Wibmer quotes
the case of a man and his wife, who drank a decoction of senna-leaves mixed
with those of the Coriaria. In a few minutes the man suffered from violent
colicy pains in the abdomen, convulsions, and trismus. He died in four
hours. "The woman suffered from similar symptoms, but recovered. On
inspecting the body of the man, the stomach was found inflamed, and of a red-
dish-brown colour. A portion of the decoction given to dogs killed them with
similar symptoms, and on dissection the alimentary canal was observed to be
inflamed. (Op. cit. Coriaria.) From these facts it would appear that this
vegetable poison has a local irritantaction.

The same question has been raised in reference to the Coriaria, as with
respect to Cocculus Indicus, i. e. its power of giving poisonous properties to
the flesh of animals feeding on it. A case in which the wholeof the mem-
bers of a family were thus indirectly poisoned, is elsewhere related (ante,
p. 140.)

Four cases of poisoning by the berries of Rhus Coriaria are reported in
the Journal de Chimie Med. (Avril, 1847, 197.) Two of these proved fatal.
The subject ofone, a child aged seven years, was found in about seven hours
in a state of complete depression, with subsultus tendinum, loss of vision, and
the jaws spasmodically closed: death took place the following day. In the
other fatal case, the principal symptoms were very similar, with the addition
of great dilatation of the pupils, and suppression of urine. The recovery of
two of the children was to be ascribed to early and copious vomiting.

DARNEL GRASS.

The effects produced by the seeds of the bearded darnel, Lolium temulen-
tum, when mixed with grain, have been already described. (See ante, p.
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430.) There is no doubt that the noxious effects of fresh bread are frequently-
due to the accidental presence of thisvegetable poison. It is not likely, how-
ever, to occasion injurious symptoms, unless the bread be habitually used for
a long period. From experiments on animals, and from a few observations
on man, it appears that the seeds of darnel, whether taken in powder or in
decoction, have a local action on the alimentary canal, and a remote action on
the brain and nervous system. There is heat, with pain in the stomach, ac-
companied by nausea, vomiting, and diarrhcea. These symptoms are followed
by languor, loss of vision, ringing in the ears, and vertigo. In order to pro-
duce such serious effects, the poisonous grain must be taken in a somewhat
large dose. So far as I can ascertain, there is no instance recorded of its
having proved fatal to man; and as much as three ounces of a paste of the
seeds has been given to a dog, without causing death. (Wibmer, op. cit.
Lolium.)

Analysis.—The botanical characters of the plant. Pfaff has lately ex-
amined darnel, in order to discover a poisonous alkaloid; but there was no
trace of such a substance. By distillation with water he obtained two kinds
of ethereal oil, one lighter and the other heavier than water; they were colour-
less, but had the odour of fused oil.

FOXGLOVE.
Purple Foxglove (Digitalis purpurea) is a well known hedge-plant, grow-

ing abundantiy in the southern parts of England. All parts of this plant,
whether in the form ofpowder, extract, tincture, or fusion, are poisonous, and
exert an action both on the brain and alimentary canal. The leaves appear
to produce the most powerful effect, and they retain their noxious properties
when dried. One of the best-marked cases of poisoning by foxglove, became
the subject of a criminal trial at the Old Bailey in Oct. 1826. A quack was
indicted for the manslaughter of a boy under the following circumstances.
He prescribed for a trivial complaint, six ounces ofa strong decoction of digi-
talis. The boy was soon attacked with vomiting, purging, and severe pain in
the abdomen. After some time he became lethargic, and slept for several
hours ; in the night he was seized with convulsions: the pupils were dilated
and insensible; the pulse slow, small, and irregular; coma followed, and the
boy died twenty-two hours after taking the poison. On inspection, the mem-
branes of the brain were found much injected, and the mucous lining of the
stomach was partially inflamed. The prisoner was acquitted of the charge,
because he had only given his advice on the application of the friends of the
deceased ! (Ed. Med. and Surg. Journal, xxvii. 223.)

The following case of poisoning by an infusion of foxglove is reported by
Mr. Wilson of Leeds. (Med. Gaz. xxxiv. 659.) A healthy robust young
man, affected with sore-throat, was advised to take " throatwort tea." Having
filled a quart pitcher with the fresh leaves of the digitalis purpurea, he poured
upon them as much boiling water as the pitcher would hold. Of this strong
infusion he took a teacupful on going to bed, which caused him to sleep
soundly. In the morning he took a second cupful (the infusion being much
stronger,) and he then went to his employment. He soon felt dizzy and
heavy, began to stagger, lost his consciousness, and at length fell down in a
state of syncope. On being conveyed home hevomited severely, and suffered
extreme pain in the abdomen. When visited, he was conscious, complained
of great pain in his head; the pupils were dilated, and the surface was cold,
pallid, and covered with a copious perspiration. The pulse was low, about40
in the minute,—three or four feeble pulsations being succeeded by a complete
intermission of several seconds; and each stroke, though weak, was given
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with a peculiar " explosive shock." There was still great pain in the abdo-
men, with incessant and violent vomiting, no diarrhoea,—suppression ofurine,
and an abundant flow of saliva. Brandy and ammonia with warmth were
employed, and after reaction had commenced, purgatives were administered.
The man slowly recovered, but the pulse presented its peculiar beat and weak-
ness for several days; and during this time the man could not bear the upright
position. This case proves that salivation may be produced by the plant.

In another instance, a young man swallowed a strong decoction offoxglove
by mistake for purgative medicine. He was soon seized with vomiting, pain
in the abdomen, and diarrhoea. In the afternoon hefell asleep. At midnight
he awoke, was attacked with violent vomiting, colic, convulsions, dilated and
insensible pupils; andhis pulse was slow and irregular. He died twenty-two
hours after taking the poison. (Wibmer, op. cit. Digitalis.)

A few grainsof the powdered leaves have been known to produce giddiness,
languor, dimness of sight, andother nervous symptoms. A drachm has, how-
ever, been taken without causing death; but in this instance it produced the
most violent vomiting. As indicative of the singular effect of this poison on
the nerves of sensation, it may be stated that a coal-fire appeared to the patient
to have a blue colour. A common effect of this poison is great depression of
the heart's action.

The post-mortem appearances produced by foxglove are an inflammatory
condition of the stomach and intestines, fluidity of the blood, and loss of irri-
tability ofthe heart.

In the case of a man, 8et. 50, the tincture, taken in medicinal doses for about
twenty days, produced the following train of symptoms. (Med. Gaz. xxxi.
270.) The pulse, which, during a former use of the medicine, had lessened
by ten or fifteen beats in a minute, sank almost to halfits usual number. The
patient was tormented by the most painful disquietude, so that, even in the
night, he left the bed every moment, could not sleep, and with his eyes open
conversed withpersons who were not present. At the same time the pupils
were dilated, the conjuctiva both of the eye and the lids was red; he had but
little appetite, with great nausea, violent thirst, and dryness of the mouth; the
alvine evacuations were scanty; the secretion of urine was increased. These
phenomena, which obviously were merely the effects ofthe digitalis, had lasted
six days, when the resdessness diminished, sleep returned, and the dilatation
of the pupils disappeared. This case shows that digitalis possesses accumu-
lative properties; and that it cannot be given for a long period medicinally
without producing dangerous symptoms. Dr. Elliotson states that he has
known persons who had been in the habit of taking this medicine for a long
period die very suddenly, as iffrom accumulation of the poison in the system,
and its fatal action on the heart.

In a case of poisoning by foxglove, in addition to the free use of emetics,
vegetable infusions containing tannin should be given. According to the
researches of M. Homolle, this renders the active principle—digilalia—
insoluble.

The medicinal dose of the infusion is from half an ounce to one ounce;—
of the tincture,from ten to fortyminims;—and of the powder, from half a grain
to one grain and a-half. The medicinal preparations vary considerably in
strength, a fact which will explain why they have been administered in much
larger doses than those here assigned, without producing dangerous effects.
Dr. Pereira states that twenty drops of the tincture were given to an infant,
labouring underhydrocephalus, three times daily fora fortnight, withoutcausing
any untoward symptom; and he has frequently prescribed, for an adult, one
drachm of the tincture three times daily for a fortnight, without producing any
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marked effect. The tincture has been sometimes prescribed medicinally in
doses of half an ounce to an ounce; and on one occasion two ounces were
taken in two doses, withoutgivingrise to the slightest inconvenience. (Mat.
Med. ii. 1213.) These facts show either that foxglove is not so powerful a
poison as it is commonly supposed to be, or that the proportion of digitalia is
liable to great variation in the alcoholic solution.

Analysis.—When foxglove has been taken in substance, it can be identified
only by its botanical characters. In the form of infusion, decoction, or tinc-
ture, and when mixed with organic liquids, there are no chemical processes
by which the nature of the poison can be determined.

Digitalia.—The active principle offoxglove is called Digitalia. Its pro-
perties have beenrecently investigated by M. Homolle. (Journ. de Pharmacie,
Janvier 1845,57.) The process for obtaining it is exceedingly complex. It is
a white, inodorous, imperfectly crystalline substance. It is so intensely bitter,
that it gives a sensible bitterness to 200,000 parts of water; but the taste of
digitalia itself is only slowly manifested, in consequence of its great insolu-
bility. Cold water dissolves only l-2000th, and hot water only l-1000th
part: it is much more soluble in alcohol and ether. When dissolved in either
menstruum, it has neither an acid nor alkaline reaction. It does not form salts
with acids. It immediately decomposes nitric acid, evolving nitrous acid
vapours,and producing a rich orange-yellow colouredsolution, which acquires
in a few days a golden-yellow tint. Sulphuric acid at first blackens it, but
subsequently forms a brownish-black liquid, which passes in a few days to a
red-brown, amethyst, and finally a rich crimson colour. If a portion of the
reddish-brown liquid be dropped into a small quantity of water, it gives to it a
rich green colour. Muriatic acid produces with it a yellow, speedily passing
to a bright-green colour. A dose of more than 1-16th of a grain could not be
takenby an adult without causing symptoms of poisoning, This quantity was
found to be equal in strength to about eight grains of the well-prepared powder
of the leaves.

HELLEBORE.
There are several varieties of Hellebore; but the two plants which are most

commonly used as poisons underthis name, are theBlack and white Hellebore.
Black Hellebore.—This plant, which is the Helleborus Niger of the

modern, and Melampodium of the old pharmacopoeias, is known under the
name of Christmas Rose, from its flowering in January. In Lancashire it is
called Brank-ursine. Another variety, Helleborus Fcetidus, sparingly
grows in shady places and on a chalky soil, flowering in March and April: it
is known under the names of Bear's foot, Setter-wort, Helleboraster.

According to Wibmer, the roots of the Black Hellebore possess the greatest
activity; but the leaves are also highly poisonous when used in the form of
infusion. By long boiling the poisonous properties of the plant are diminished,
probably owing to the loss of the volatile principle, which is an acrid oil.
The roots and leaves have a local irritant action, producing violent vomiting
and purging in small doses, with severe pain in the abdomen, followed by
cold sweats, convulsions, insensibility, and death. The powdered root, in a
dose ofa few grains, acts like a drastic purgative. In a case reported by Mor-
gagni, half a drachm of the aqueous extract killed a man, aged 50, in eight
hours. The symptoms were severe pain in the abdomen and violentvomiting.
After death, the whole of the alimentary canal was found inflamed, but espe-
cially the large intestines. (Wibmer, op. cit. Helleborus.) A case is quoted
by the same writer, in which a table-spoonful of the finely powdered root
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(taken by mistake for rhubarb) caused severe symptoms of irritant poisoning,
which did not disappear for four hours. The man recovered on the fourth
day. '

The experiments performed by Orfila on animals show that this poison
acts like a local irritant when applied to a wound on the skin. (Op. cit. ii.
369.)

Hellebore is a favouriteremedy forworms with quacks and rural doctresses.
It is not, therefore, surprising that it should be occasionally administered in an
overdose, and cause death.

Mr. J. H. Todd, Coroner for Southampton, has kindly forwarded to me the
report of an inquiry which took place before him, in Nov. 1845, in which a
child under two years of age was poisoned with an infusion of hellebore,
administered to it by its grandmother, for the purpose of destroying worms.
The leaves of the plant (Bear's foot) were bruised, and boiling water poured
over them. Two dessert spoonfuls were given to the child, who had been
suffering from ague, but from which he had recently recovered. Within ten
minutes after taking the mixture he was very sick, and was violently purged.
The matter vomited was of a green colour, and slimy: the sickness and purging
continued until the evening, whenhe died, i. e. about thirteen hours after having
taken the mixture. There were convulsions before death. On inspection,
the whole body appeared blanched; the eyes were sunk, and the pupils
dilated. There was diffused inflammation of the mucous membrane of the
stomach, and a well-marked patch of inflammatory redness, about the size of
a five-shilling piece, near its centre. The small intestines, which contained a
brownish-yellow fluid, were much inflamed. The caecum contained about
thirty worms. The head and chest were not examined. Death was very
properly attributed by the medical witness to the action of hellebore.

The woman who prepared the infusion stated that she had frequently given
it in large quantities to young children, and there were no injurious effects.
It is nevertheless to be regarded as an active poison; and if persons are not
always killed by such worm-medicines, it must be regarded as a very fortunate
circumstance. This acrid vegetable never can be given by an ignorant person
without great risk.

Analysis.—Thebotanical characters of the leaves and roots.—Black Helle-
bore has a large flower with five round spreading petals, which are at first
white, and afterwards become reddish-coloured, and finally greenish. The
flower of Foetid Hellebore, or Bear's foot, has five oval concave petals, of a
green colour, tinged with purple at the margin.

[Two other species H. orientalis and H. viridis are equally active with
the H. niger. The former is now considered to be the Melampodium of the
ancients.—G.]

White Hellebore. Veratrum Album.—The action of this plant is ana-
logous to that of black hellebore; it is, however, more irritant and less stupe-
fying. The powdered root produces a strong local effect, and causes violent
sneezing. When taken internally, it gives rise to severe pain in the abdomen,
violent vomiting and purging, followed by giddiness, dilatation of the pupils,
convulsions, insensibility, and death. It produces a sense of great heat and
constriction in the throat. In three cases mentioned by Dr. Pereira, in which
the infusion had been swallowed, there was no purging. (Op. cit. ii. 954.)

There can be no doubt that white hellebore has all the characters of a nar-
cotico-irritantpoison. In another part of the volume, (p. 16,ante) a case has
been quoted, in which, at a recent trial for criminal abortion, a medical wit-
ness expressed the opinion that it was not a poison. The numerous obser-
vations collected by Wibmer,prove that it acts most powerfully on the system.
In one instance, twenty grains of the powder caused convulsions and death in
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three hours, and in another, a man after eating the root, died in six hours.
Death was preceded by vomiting of bloody mucus, and by cold sweats. (Op.
cit. Veratrum.) The smallest quantity required to destroy life is unknown.
Dr. Christison quotes a case from Bernt, in which a man took but a small
quantity of the powder, and died in the course of the day. After death the
same marks of irritation were found in the alimentary canal as those which
have been described in speaking of black-hellebore.

Analysis.—Powdered white hellebore root has a reddish-brown colour,
resembling jalap. Nitric acid gives to it a red, rapidly passing toa dark-brown,
colour. Sulphuric acid produces with it a dark-brown tint, almost black.
Iodine water,a blueish grey tint, slowly brought out. The proto and persalts
of iron have no effect upon it.

Veratria.—White hellebore owes its noxious properties to the alkaloid
veratria, which is itself a powerful poison. A medical friend communicated
tome the following fact. A physician prescribed medicinally for a lady, one
grain of veratria divided into fifty pills, and three were directed to be taken for
a dose. Not long after the first dose had been swallowed, the patient was
found insensible, the surface cold, the pulse failing, and there was every symp-
tom of approaching dissolution. She remained some hours in a doubtful con-
dition, but ultimately recovered. Supposing the medicine to have been well
mixed, and the pills equally divided,not more than one-sixteenth of a grainof
veratria was here taken!

This proves that pure veratria is capable ofexerting a verypowerful effect.
The common veratria of the shops is sometimes given medicinally, in dosesof
one-sixth of a grain. In the pure state, itforms a brownish-white uncrystalline
powder, scarcely soluble in water, even on boiling, but is more readily dis-
solved by alcohol and ether. It has a very faint alkaline reaction, and easily
combines with the acetic and other acids, forming soluble salts. It has ahot,
acrid taste, without any bitterness. Strong nitric acid gives to it a light red,
turning to an ochreous, colour. Sulphuric acid gives to the powder an intense
orange-brown colour, which becomes of a deep claret-red on adding chromate
of potash. The same colour is produced when the acid is added to the vera-
tria dissolved in acetic acid. t

[A native species, V. viride is equally poisonous, and a decoction is often
used to destroy vermin. The root is very acrid. See a memoir on this plant
by Dr. Osgood (Amer. Jour. Med. Sci. xvi. 279.)—G.]

CEVADILLA.

This name is given to the follicles and loose seeds of the Veratrum Saba-
dilla. \Asagrsea officinalis.—G.] It is very much used as a bug-poison, and
has been employed as a vermifuge: it has a strong local irritant action. It
acts like white hellebore, and its poisonous properties are due to the presence
of Veratria. Cevadilla also yields a very acrid alkaloid, Sabadilline, the
effects ofwhich on the body are unknown.

HEMLOCK.
Under this name are popularly included several varieties of plants.

COMMON OR SPOTTED HEMLOCK.

Common hemlock, or Conium maculatum, is a well-known hedge-plant,
whieh grows abundantly in most parts of Great Britain. Its effects on man
and animals prove that it possesses active poisonous properties: these chiefly
reside in the leaves and roots, and may be extracted by water. Its energy
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varies, probably according to season and locality. The effects produced by
hemlock, have not been uniform; in some instances there has been stupor,
coma, and convulsions; while in other cases, the action of the poison has
been chiefly manifested onthe spinal marrow,—i. e., it has produced paralysis
ofthe muscular system.

In a series of cases, quoted by Orfila, several soldiers partook of hemlock
in soup. Soon afterwards, they all appeared to be intoxicated. One, who
had eaten of the soup rather freely, became, in less than two hours, senseless;
he breathed with difficulty; his pulse was hard, small and slow; surface cold;
his face livid, like that of a person who had undergone strangulation. Emetics
were administered, with temporary relief, but he became again unconscious
lost the power of speaking, and. died three hours after partaking of the soup.
On inspection, the stomach was found half filled with a quantity of pulpy
matter, and therewere some red spots on the membrane, near the pylorus. The
cerebral vessels were gorged with blood, which was quite liquid. (Op. cit. ii.
427.) Dr. J. H. Bennett met with a case which illustrates the other mode of
action. A man ate a large quantity of hemlock-plant, by mistake for parsley.
Soon afterwards, there was a loss of power in the lower extremities: but he
apparently suffered no pain. In walking he staggered as if he was drunk; at
length his limbs refused to support him, and he fell. Onbeing raised, his legs
dragged after him, and when his arms were lifted, they fell like inert masses,
and remained immoveable. There was perfect paralysis of the upper and
lower extremities within two hours after he had taken thepoison. There was
loss of power of deglutition, and a partial paralysis of sensation, but no con-
vulsions,—only slight occasional motions of the left leg; the pupils were
fixed. Three hours after eating the hemlock, the respiratory movements had
ceased. Death took place in three hours and a quarter; it was evidentiy
caused by gradual asphyxia from paralysis of the muscles of respiration; but
the intellect was perfectly clear until shordy before death. On inspection,
there was slight serous effusion beneath the arachnoid membrane. The sub-
stance of the brain was soft; on section there were numerous bloody points,
but the organ was otherwise healthy. The lungs were gorgedwith dark-red
fluid blood; the heart was soft and flabby. The stomach contained a green-
coloured pultaceous mass resembling parsley. The mucous coat was much
congested, especially at its cardiac extremity. Here there were numerous
extravasations of dark blood below the epithelium, over a space of about the
size of the hand. The intestines were healthy, here and there presenting
patches of congestion in the mucous coat. The blood, throughout the body,
was fluid and of a dark colour. A portion of the green vegetable pulp was
identified by Dr. Christison, as part of the Conium maculatum. Some of the
leaves bruised in a mortar, with a solution of potash, also gave out thepeculiar
odour of the volatile principle Conia. (Ed. Med. and S. J. July 1845, 169.)
These two cases give a more complete account of the effects produced by
hemlock uponadults, than any others yet published. It does not appear that
delirium or convulsions are by any means common.

Analysis.—Hemlock is known from most other plants, which resemble it,
by its large, round, smooth and spotted stem. The leaves are of a dark-green
colour, and smooth and shining. Every portion of the plant has a strong.and
disagreeable smell when bruised;—this is especially brought out when the stem
or leaves are rubbed with caustic potash.

Conia.—The active properties ofhemlock depend on the presence ofa pecu-
liar volatilealkaline liquid, of a highly pungent odour, irritating to the skin, and
intensely acrid to the taste. It is transparent, oily-looking, and floats onwater,
in which it is not verysoluble. Its vapour is inflammable: it produces white
fumes with muriatic acid vapour. This alkaloid, Conia, is very soluble in
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alcohol and ether, and combines with diluted acids to form salts. It exists in
all parts of the plant, but an alcoholic extract of the seeds contains the largest
quantity; The common Extract of hemlock, the medicinal dose of which is
two or three grains, is liable to vary much in strength, according to the mode
in which it has been prepared:—when overheated, there is a great loss of
conia. The presence of this alkaloid in the extract, may be readily deter-
mined by triturating it with caustic potash; if present, it is immediately set
free, and may be recognised by its odour. The proportion of conia in the
plant probably varies at different seasons of the year,—a fact which will ac-
count for theroot having been occasionally eaten with impunity.

Dr. Christison's experiments prove that conia, whether free or combined,
is a most powerful poison (ante, page 34.) Although, as it exists inhemlock,
it undoubtedly operates by absorption, yet, when insulated, it destroys life so
rapidly, that itmust be supposed to kill, at least occasionally, without entering
the blood. It produces general palsy without insensibility, and with slight
occasional twitches only of the limbs of the animal. (Op. cit. 855.) It is
singular that the heart does not appear to be affected by the poison, as this
organ pulsates even after other signs of life have ceased. Death appears to
be due to asphyxia, from the general paralysis of the respiratory muscles. A
single drop of conia, applied to the eye of a rabbit, killed it in nine minutes;
and three drops killed a strong cat in a minute and a half.

WATER-HEMLOCK. HEMLOCK WATER-DROPWORT.

The Water-hemlock, or Cicuta Virosa, has given rise to several fatal ac-
cidents—its roots having been mistakenfor parsnips. The whole of the plant
is poisonous; but theroots are the most active, especially when gathered early
or late in the year. The symptoms produced by the roots are vertigo, dimness
of sight, headach, and difficult respiration. There is burning pain in the
stomach, with vomiting, and these symptoms are accompanied by heat and
dryness of the throat. Convulsions have been observed to precede death.
In the cases of three children who died in convulsions from this poison,
Mertzdorfffound an injected state of the mucous membrane of the stomach,
with redness of the epiglottis, pharynx, cardia, and pylorus: the vessels of
the brain and the sinuses were filled with dark liquid blood. (Wibmer,
Cicuta, 119.) In a fatal case which occurred to Wepfer, the patient, a man
aged 20, who had eaten a large quantity of the root, was found with his face
swollen and his eyes projecting. He breathed with great difficulty, and
foamed at the mouth. He was seized with a severe epileptic fit: his limbs
assumed a tetanic stiffness, and there was spasmodic breathing. He was quite
unconscious, and speedily died. The only marked appearances were fluidity
of the blood, and patches of redness on the mucous membrane of the stomach.
(Wibmer, loc. cit.)

Dr. Badgley has communicated some cases ofpoisoning by this plant to the
Montreal Medical Gazette (June 1844:)—Four children, between five and
seven years of age, ate the roots of Water-hemlock by mistake for parsnips.
Within halfan hour, they were all seized, with extreme nausea, burning pain
at the epigastrium, and colicky pains m the bowels; they all complained, on
reaching their homes, of sickness, fp*r which warm milk was administered to
them. Efforts to vomit were induced: in one, there was full vomiting, but in
the other three nothing was ejected from the stomach. The pains gradually
increased in two of them; and, in the space ofabout two hours from the time
of their eating the roots, they were labouring under complete coma, with
tetanic convulsions, the jaws rigidly fixed, profound stertor, and the whole
face puffed and bloated, having precisely the appearance of the head of a
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person who had been for some hours under water; pulse intermitting, some-
times imperceptible. Emetics were exhibited, but without effect; and ene-
mata of castor-oil and oil of turpentine were employed with great relief.
The child who had eaten most sparingly had taken warm milk, and had vo-
mited freely. One died in three hours; the others recovered.

Dr. Schlesier met with the following case:—A girl, aet. eight, who had
eaten this plant, was found lying quite insensible. Her respiration was
feeble, and rattling; the pulse soft, small, and scarcely perceptible; the
pupils dilated and fixed; the face pallid; limbs flaccid: abdomen distended;
and there was general coldness of the surface, with an entire loss ofthe power
of swallowing. Stimulating embrocations and cataplasms were applied, and
after some hours the pupils contracted; the body became warm; the breathing
easier; but there were involuntary motions of the limbs. There was a slight
return of consciousness and the power ofspeaking, but the difficulty of swal-
lowing continued; and the patient died in about sixteen hours. (Canstatt's
Jahresb. 1844, v. 296.)

Analysis.—There are no means of identifying this plant except by the
determinationof its botanical characters. It grows abundantly on the borders
Of ditches, ponds, and streams. Its stem is thick, round, striated, smooth,
sparingly branched, and often attains four feet in height. It is of a reddish
colour at the branching of the umbels. The leaves are large, pinnated, and
serrated: they have the taste of parsley. The root,, which has a strong dis-
agreeable smell and an acrid taste, is thick, short, hollow, and has numerous
fibres at the joints. The nature of the poisonous principle is unknown.

The Cicuta Maculata is possessed of equally virulent properties. Many
fatal cases have occurred in the United States from the root havingbeen eaten
by mistake.

Hemlock water-dropwort. Water-Parsnip.—This umbelliferous plant
(the GSnanthe Crocata of botanists) grows on the banks of rivers, streams,
and ditches. It is one of the most poisonous of the order ; and it is con-
sidered to be one of the most virulentof English vegetable poisons. It is found
growing abundantly in the South of Ireland. Dr. Pickells has collected thirty
cases of death from the eating of theroot: the quantity taken in one instance
didnot exceed the top of thefinger in size. The symptoms were insensibility,
tetanus, delirium, and insanity. Dr. Christison considers that this plant, as it
grows in Scotland, is not poisonous; but there appears to be no doubt, from
various recorded cases, that, as it grows in England, Wales, and Ireland, it is
endowed with highly noxious properties.

Symptoms and appearances.—A very interesting set of cases of poisoning
by Gihianthe has been communicated to the Medical Gazette (vol. xxxiv. p.
288,) by Mr. Bossey, of Woolwich. A number ofconvicts, while engaged at
work, ate the leaves and roots of the CEnanthe. In about twenty minutes,
one man, without any apparent warning, fell down in strong convulsions,
which soon ceased, but left a wild expression on his countenance. Soon
afterwards, as many as nine fell into a state of convulsions and insensibility.
The face of the man first seized became bloated and livid; there was a san-
guineous foam about the mouth and nostrils ; the breathing was stertorous and
convulsive; there was great prostration of strength, and insensibility:■ he
died in five minutes. A second died, under similar symptoms, in a quarter of
an hour, although the stomach-pump was used, andsome leaves were extracted
with the fluids. A third, who had assisted in carrying the two former, was
himself seized with convulsions, and died in about an hour; and Soon after
him, a fourth died, in spite of the most energetic remedial treatment by cold
affusion, emetics, stimulants, stimulating frictions, as well as the use of the
stomach-pump. Two other cases proved fatal,-—the one innine days, and the
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other in eleven; and in these two cases there was irritation of the alimentary
canal. On inspecting the bodies of those who died quiekly, there was con-
gestion of the cerebral vessels; and, in one instance, a layer of extravasated
blood was found beneath the pia mater. In the first case, which proved most
quickly fatal, thes cerebral vessels were not congested. The pharynx and
oesophagus had a white appearance, and contained some mucus, with portions
of the root. The lining membrane of the trachea and bronchi was intensely
injected with dark blood. The lungs were gorged with fluid blood. The
blood in the heart was very black and fluid. The stomach and intestines
were externally of a pink colour: the cavity of the stomach was lined with a
thick viscid mucus, containing portions of the root. The mucous membrane
was much corrugated, and the follicles were particularly enlarged. Similar
appearances were met with in all. In the two protracted cases, the mucous
membrane of the stomach and bowels was softened and thickened. It had a
pink colour externally, but no red appearance internally. The vessels of the
brain were congested. In the others, who partook of the roots, the symptoms
were not so severe. Under the free use of purgatives, a considerable quantity
ofthe root was discharged, and in a few daysthe men recovered. These cases
show that the GSnanthe is one of the most powerful of the indigenous narco-
tico-irritant poisons. It destroys life with even greater rapidity than arsenic;
for it here proved fatal to a strong healthy man in less than one hour.
Chemists have not yet ascertained on what principle its active properties
depend, but they appear to reside chiefly in theroot.

In March 1846,Dr. Unger met with the following cases:—A woman dug
up some roots which she supposed to be parsnips. They were dressed for
dinner as usual in an earthejn-pot in which her food was commonly prepared.
The woman, as well as her husband and two children, partook of them. Dr.
Unger was suddenly called to see them in the evening, and found them appa-
rently labouring under delirium tremens. They were in constant motion,
talking incessantly, without knowing what they said, and fancying they saw
objects which had no existence. They fought with each other, and were
occasionally attacked with fits of convulsive laughter. The countenance was
pale; the pupil dilated; the look vague; tongue clean, moist, and tremulous;
and the pulse, which, owing to the incessant motion, was felt with difficulty,
appeared smaller, weaker, and slower than natural. The patients rejected
every thing that was offered to them, and were obliged to be restrained by
force. A neighbour who had eaten a small portion of theroots suffered from
vertigo and general uneasiness: she was, however, perfectly conscious, and
refused to take any remedy. Doses of sulphate of zinc were repeatedly given
to the other patients, but without effect, until combined with ipecacuanha.
This treatment led ultimately to the rejection from the stomach of a large
quantity of the undigested root. After this, the symptoms abated; and the
next morning, with the exception of a sense of weight in the head, they had
all recovered. It is remarkable that there was no purging. (Gaz. des Hopi-
taux, Sept. 19, 1846.) The root is considered to be the most active part of
the plant: it is of a yellowish-white colour, and not unpleasant to the taste.
A very small portion of it, unless speedily ejected from thestomach, will suffice
to destroy life. The symptoms have been occasionally delayed in their
appearance; but, as in Mr. Bossey's cases, when they have once commenced,
they run on to a fatal termination with great rapidity.

Dr. Woodville relates, that three men ate, or rather tasted of theroot. One
was soon afterwards seized with convulsions, and died; two others suffered
from nervous symptoms, including locked-jaw, and one of these died; a fourth
had dizziness, and slowly recovered. It is remarkable that there was no vo-
miting, nor any tendency to vomit. The following set of cases occurred in



607POISONING BY PHELLANDRIUM AQUATICUM.

Ireland; —Eight boys ate the plant for water-parsnip. In four or five hours
the eldest became suddenly convulsed, and died; and before the next morning,
four others died. Of theremaining three, one was maniacal for severalhours;
the other lost his hair and nails; and the third escaped. (Medical Botany, iv.
144.) They who have vomited early have generally recovered.
It is not often that attempts are made to destroy others by the adminis-

tration of these narcotico-irritant vegetables ; but a case has recently occurred
in France, in which a woman attempted to poison her husband by mixing
slices of the root of this plant with his soup. His suspicions were excited by
the acrid taste of the soup. The woman was tried for the crime, and M.
Toulmouche deposed at the trial, that the plant from which the root had been
taken, was the OEnanthe crocata,—that it was a powerful poison, and might
cause death in two or three hours. The prisoner was convicted, and con-
demned to ten years at thegalleys. (Gaz. Med. Jan. 3,1846, 18; also, Journ.
de Chim. Med. 1845, 533.)

Analysis.—The OEnanthe crocata can be identified only by its botanical
characters. It bears a greater resemblance to celery than most of the other
umbilliferae. Its stem is chanelled,round, smooth andbranched, ofa yellowish
red colour, and growing to the height of two or three feet The root consists
of a series of oblong tubercles with long slender fibres.

FINE-LEAVED WATER HEMLOCK.

This is another umbilliferous poison, known as the Phellandrium aqua-
Ticdm. Like the OEnanthe it is often popularly called the Water-parsnip. It
grows by the banks of rivers, ditches and ponds. It is poisonous, but less vi-
rulent than the OEnanthe.

Analysis.—The poisonous principle is unknown. The planthas a thick,
hollow, smooth jointed stalk, usually about three feet in height; the leaves are
very fine, small, and much subdivided. They are of a dark shining green
colour; the root is thick, tapering, jointed, and sends off numerous long slen-
der fibres. ,

fool's parsley.

Fool's Parsley, or Lesser Hemlock, is exceedingly. common in gardens
and hedge-rows. Its botanical name is Cynapium. The leaves so
closely reseip.ble those of parsley that they have often been gathered for them
by mistake. The following case ofpoisoning by the iEthusa cynapium is re-
ported in a late number of the Medicinisches Jahrbuch. A woman gave two
of her children some soup, in which she had boiled the root of this plant,
mistaking it for parsley. They were both seized with severe pain in the ab-
domen, and the next morning, one of them, a boy, aged eight years, was in
a state of perfect unconsciousness, and his jaws were spasmodically fixed.
The abdomen was swollen; there was vomiting of bloody mucus, with obsti-
nate diarrhoea,—the extremities were cold, and the whole body was convulsed.
He died in twenty-four hours. The only appearances met with, were red-
ness of the lining membrane of the oesophagus and trachea, with slight vascular
congestion of the stomach and duodenum.

That the root of this plant contains a most energetic poison, and that it is
capable of producing rapidly fatal effects, is proved by a case reported by Mr.
Thomas, in which death took place in an hour. In May 1845, a child, aged
five years, in good health, ate the bulbs ofthe iEthusa by mistake for young
turnips. She was suddenly seized with pain in the abdomen, followed by
sickness, but no vomiting. She complained of feeling very ill. On trying
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to eat, she could not swallow. She was incapable of answering questions,
and her countenance bore a wild expression. The lower jaw became fixed,
so as to prevent any thing being introduced into the mouth. She then became
insensible, and died in an hour from the commencement of the symptoms:
so far as could be ascertained, there were no convulsions. No post-mortem
examination was made. A second child, aged three years, shortly after eating
the same substance, was attacked with pain in the epigastrium, sickness, vo-
miting, and profuse perspiration. She soon recovered, with the exception of
suffering severe griping pains without purging, but these disappeared the fol-
lowing day. A third child, of the same age, suffered from similar symptoms.
Recovery in the two last cases was due to the plant having been eaten on a
full stomach, and to the effect of early and copious vomiting. (Med. Times,
Aug. 23, 1845, 408.) Mr. Thomas injected about two ounces of the juice
expressed from therecent bulbs into thestomach of a dog through an aperture
in the oesophagus, which he afterwards secured by a ligature. There were
violent spasms and urgent attempts to vomit. In most of the animals upon
which this experiment was tried, death took place in from one to four hours.
The following case occurred to Mr. Stevenson. Two ladies partook ofsome
salad, into which iEthusa cynapium had been put by mistake for parsley.
They soon experienced a troublesome nausea, with occasional vomiting; op-
pressive headach, giddiness, and a strong propensity to sleep, at the same time
that this was prevented by frequent starlings and excessive agitations. There
was a sensation ofpungent heat in the mouth, throat, and stomach, with dif-
ficulty of swallowing, thirst, and loss of appetite. There was numbness, with
tremors of the limbs. The two patients only slowly recovered from the effects
of the poison. (Churchill's Botany.). These facts show that the iEthusa is a
very poisonous plant.

Analysis.—It is known from gardenparsley by the smell ofits leaves when
rubbed, which is peculiar, disagreeable, and very different from that possessed
by the leaves ofparsley. The leaves of Fool's parsley are finer, more acute,
decurrent, and of a darker green colour. Its flower-stem, which is striated or
slightly grooved, is easily known from all other umbelliferous plants by the
beard, or three long pendulous leaves of the involucrum underthe flower. The
flowers are white,—those of the garden parsley of a pale yellow colour.. The poisonous properties of this plant are believed to be due to an alkaloid,
the chemical characters of which are unknown.

IPECACUANHA.

The powdered root of Ipecacuanha (Cephaelis Ipecacuanha) is well known
to possess strongly emetic properties, and it is this which interferes with its
action as a poison in ordinary doses. The properties of Ipecacuanha are de-
pendent on the presence of an alkaloid, Emetina, which forms about one per
cent, of the powder or root. This is an uncrystalline powder ofa light brown
colour, but very soluble in water, alcohol and ether. It has a strong bitter
taste. It is dissolved by nitric acid,—the solution acquiring a bright yellow
colour. It is darkened by sulphuric acid, and on adding chromate of potash
the liquid becomes red, and finally acquires a greenish-brown colour. Pelletier
and Magendie found that from six to ten grains of the impure alkaloid given
to animals caused violent vomiting, followed by stupor and death in about fifteen
minutes. On inspection, the alimentary canal was observed to be inflamed.
(Wibmer, op. cit. Cephaelis, 78.) Two grains of the pure alkaloid willkill
a dog.

Analysis.—For the chemical properties of Ipecacuanha powder see page
421, ante.
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LABURNUM.
The bark and seeds of the common Laburnum (Cytisus Laburnum) contain

an active poison called Cytisine. Dr. Traill met with two cases of poisoning
by the seeds, and an interesting case, which was the subject of a trial at In-
verness, has been more recently reported by Dr. Christison. (Ed. Med. and
S. J. Oct. 1843.) A youth, with the intention of merely producing vomiting
in one of his fellow-servants, a female, put some dry laburnum-bark into the
broth which was being prepared for their dinner. The cook, who remarked
a "strong peculiar taste" in the broth, soon became very ill, and in five minutes
was attacked with violent vomiting. The account of the symptoms is imper-
fect; for the cause of them was not even suspected until six months afterwards.
The vomiting continued thirty-six hours; was accompanied by shivering,—
pain in the abdomen, especially in the stomach,—and great feebleness, with
severe purging. These symptoms continued, more or less, for a period of
eight months; and she fell off in flesh and strength. At this period she was
seen by a physician, who had been called on by the law-authorities to inves-
tigate the case. She was then sufferingfrom gastro-intestinal irritation,vomiting
after food, pain in the abdomen, increased by pressure, diarrhoea, tenesmus,
and bloody stools, with other serious symptoms. The medical opinion was
that she was then in a highly dangerous state. The woman did not eventually
recover until the following April. There was no doubt, from the investigation
made by Dr. Ross and Dr. Christison, that her protracted illness was really
due to the effects of the laburnum-bark.

Some experiments were then made on the action of the poison on animals.
A teaspoonful of the powder of dry laburnum-bark was administered to a cat.
Soon afterwards it writhed, apparendy in great pain; in a short time it vomited
violently, and, although languid and dejected for therest of the day, it quickly
recovered. Sixty-nine grains of the same powder were given to a dog. In
ten minutes it whinedand moaned, vomited violendy, and soon got well. On
a second occasion, twenty grains were found to act as a powerful emetic upon
the animal. An ounce of the infusion of laburnum-bark, containing the active
matter of sixty-two grains, was introduced by a catheter into the stomach of a
full-grown rabbit. In ten minutes the animal looked quickly from one side to
the other, twitched back its head twice or thrice, and instantly fell on its side in
violent tetanic convulsions, withalternating emprosthotonos and opisthotonos,
so energetic, that its body bounded with great force upon the side, up and
down the room. Suddenly, however, all movement ceased, respiration was
at an end, the whole of the muscles became quite flaccid, no sign of sensation
could be elicited, and the animal died within two minutes and a-ha/f after the
poison was injected into the stomach. The body was opened in two minutes
more, and the heart was found gorged with blood, but contracting with some
force. The stomach was filled with green pulp, soaked with the infusion.
No morbid appearance was visible any where. In repeating this experiment,
one rabbit died in half an hour, another in three quarters of an hour, after
small doses of the infusion were injected into the stomach; and a thirdrabbit
speedily died after eating greens merely impregnated with the infusion. In all
these instances convulsions were the leading symptoms produced. The same
effects are popularly ascribed to the leaves, young pods, and seeds of the tree;
but no experiments have been performed with these. The facts here detailed
show that laburnum-bark is a most energetic poison—as powerful, even, as
nux vomica.

Analysis.—There are no chemical means of detecting the nature of this
poison, especially when administered in powder or infusion; or when a de-
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coction of the bark is given in food. A decoction of the bark yielded a clear
light brown infusion with a slight acid reaction. It was not precipitated by
albumen, or a solution of tartarized antimony: hence it contained no tannic
acid. With a persalt of iron it acquired a dark greenish-brown colour,—of a
deep red by transmitted light. Strong nitric acid caused it to acquire a lighter
colour. It gave a very copious gelatinous precipitate with acetate of lead,
which was almost entirely redissolved by acetic acid. On decomposing this
precipitate by sulphuric acid, filtering and applying a persalt of iron to the
filtered liquid, a greenish-brown precipitate fell (gallate of iron) without any
red tint whatever. A much stronger decoction of the bark, as well as a de-
coction of the tops, yielded similar results.

The bark has been said to contain meconic acid; but theseresults prove that
none of this peculiar acid is present (p. 506, ante.) The only plan for deter-
mining with certainty the deleterious properties of the substance, would be by
exhibiting a portion of the suspected decoction or infusion to animals.

LOBELIA.
The powdered leaves ofIndian tobacco(Lobelia Inflata) contain an acrid

principle which is capable of producing narcotico-irritant effects. As a poison
it is but little known in this country. Wibmer relates that in one instance it
produced at first violent vomiting in the person for whom it was prescribed;
but the medicine was repeated until it was no longer ejectedfrom the stomach.
The patient suffered severe pain, and speedily died:—stupor and convulsions
having preceded death. The powdered leaves and seeds are much employed
by quacks in the United States; and accidents occasionally arise from the
substance being prescribed in excessive doses. When administered in from
ten to twenty grains lobelia acts as an emetic; but in larger quantity it acts
deleteriously. It would also appear that even ordinary medicinal doses affect
some individuals with great severity, owing, probably, to idiosyncrasy.

A case has recently occurred, in which a man lost his life by swallowing
one drachm of the powdered leaves, prescribed by a quack. This person was
seen by a medical practitioner, soon after he had taken the poison; he was
evidently suffering great pain, but he was quite unconscious,—the pulse small,
the pupils strongly contracted, and insensible to light. He had vomited the
greater part of the poison. He suffered from spasmodic twitchings of the face,
sank into a state of complete insensibility, and died in about thirty-six hours.
On inspection, some fluid was found in the stomach, but none of the powder.
The mucous membrane was intensely inflamed, and the vessels of the brain
were strongly congested. (Pharm. Times, May 1, 1847,p. 182.)

Analysis.—Lobelia is seen in the form of a greenish-colouredpowder (frag-
ments of leaves.) This powder acquires a reddish-brown colour from strong
nitric acid, and is blackened by concentrated sulphuric acid. Iodine water
has no effect upon it. The proto and persulphate of iron produce with it a
dark green colour, the persulphate, veryrapidly.

[Lobelia owes its properties to the presence of a peculiar alkaloid principle,
called by Mr. W. Procter, who*first obtained it pure, lobelina; its existence
had previously been demonstrated by Dr. Calhoun.—G.]

MEADOW-SAFFRON.

Meadow-saffron (Colchictjm Autumnale) contains a poisonous alkaloid,
the effects of which on animals are very analogous to those of veratria, the
alkaloid existing in white hellebore. The most noxious parts of the plant
are the bulbs (or roots) and seeds, but the leaves and flowers have also an
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irritant action. Toxicologists agree in placing this among the narcotico-irri-
tant poisons, although in the cases yet reported there appear to have been no
cerebral symptoms. Its effects are more like those of a vegetable irritant: it
causes a burning pain in the oesophagus and stomach, with, in general, violent
vomiting, and occasionally purging, followed by death. Dr. Ollivier has pub-
lished the details of two cases, in which large doses of the tincture of colchi-
cum root proved fatal. In each case about five ounces of the tincture were
swallowed. In the first there was continued and violent vomiting, but no
purging: the pupils were not dilated; pulse thready and slow; intense thirst;
severe cramps in the soles of the feet; intellect unaffected; no convulsions or
tetanic spasms. The patient died in twenty-two hours. The body was not
inspected until putrefaction had advanced to a degree to destroy all the appear-
ances. An unsuccessful attempt was made to extract colchicina from the con-
tents of the stomach. In the second case symptoms speedily appeared, indi-
cated by violent pain in the abdomen; frequent vomiting but no purging;
difficult respiration; pupils not dilated; coldness of the surface; no tetanic
spasms, but cramps in the soles of the feet; pulse small; intellectual faculties
preserved. Death took place in twenty-eight houis. The vessels of the pia
mater were much injected, but there was no injection or vascularity of the
mucous membrane of the stomach. (Annales d'Hyg., 1836, ii. 394.)

A case is quoted in the Pharmaceutical Times, in which a man aet. 75, swal-
lowed a large quantity of colchicum seeds. He soon experienced a burning
sensation in the throat, with nausea, vomiting, violent colicky pains, and fre-
quent diarrhoea. These were succeeded by difficulty of breathing, and dis-
charge ofbloody urine. After death,patches ofinflammationand mortification
were found in the stomach and duodenum. The latter contained some colchi-
cum seeds. (Jan. 23, 1847,p. 354.) A softening of the mucous membrane
of the stomach, has been observed in two cases of poisoning by tincture of
colchicum.

In November 1839, a gentleman swallowed by mistake one ounce and a
half of wine of colchicum. He was immediately seized with severe pain in
the abdomen: other symptoms of irritation came on, and he died in seven
hours. No post-mortem examination was required by the coroner! In ano-
ther instance in which an ounce was taken, death occurred in thirty-nine
hours. (Schneider's Annalen, i. 232.) In a well marked case of poisoning
by the wine of colchicum, reported by Mr. Fereday, two ounces were taken.
The symptoms did not come onfor an hour and a half; there was then copious
vomiting ofa yellow fluid, severe pain with great tenderness in the abdomen,
tenesmus, and thirst. The patient died in forty-eight hours without being
convulsed or manifesting any sign of cerebral disturbance. The chief morbid
appearance was a patch of redness in the mucous membrane of the stomach,
near the cardiac orifice; the intestines were slighdy inflamed. The head was
not examined. (Medical Gazette, x. 161.) In another instance, where an
ounce and a half of the tincture was taken, and death ensued in forty-eight
hours, no morbid appearances were found. A man, aged fifty-two, took a
decoction made with a table-spoonful of colchicum seeds to a pintand a halfof
water. He was seized with vomiting and purging, continuing incessantly
until death, which took place inabout thirty-six hours. The only appearance
of note was that the stomach had a violet or purple hue. An interesting case
ofpoisoning by the medicinal administration of colchicum has been communi-
cated to me byMr. Mann ofBartholomew Close. Three and a half drachms
of the wine of colchicum were taken in divided doses, and caused death on
the fourth day. There was no inflammation of the mucous membrane, but
simply extravasation of blood into the mucous follicles.

The medicinal doses of the vinegar and wine of colchicum are from half a
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drachm to a drachm; ofthe tincture from twenty to thirty minims, and of the
powder from two to eight grains. According to Dr. Aldridge, the tincture
given frequently in medicinal doses, produces salivation. (Dub. Hosp. Gaz.,
Oct. 1845, p. 52.)

Analysis.—Colchicum owes its noxious properties to the alkaloid colchi-
cina, which exists both in the seeds and root. It is in fine white crystals,
which have a bitter acrid taste. It is soluble in water, has a feeble alkaline
reaction, and forms crystallizable salts with acids.

MONKSHOOD.
Monkshood (Aconitum Napellus) which is also known under the names

of Wolfsbane and Blue-Rocket, is a plant which grows freely in most parts of
this country. The roots, seeds, and leaves are equally poisonous. They
have a hot acrid taste, and when swallowed give rise to a burning sensation in
the fauces, numbness and tingling in the limbs, swelling and pain in the abdo-
men, vomiting and diarrhoea, accompanied by vertigo, delirium, dimness of
sight and other symptoms indicative of cerebral affection. In 1842,a lady
residing atLambeth was poisoned by her having eaten the root in mistake for
horse-radish with some roast beef. It is not likely that, under these circum-
stances, much could have been taken; but very shortly after dinner slight
vomiting came on, with severe pain in the abdomen. Emetics and thestomach-
pump were used, but she died in three hours.

In the following case the leaves proved fatal. A boy, aet. 14, ate some of
the leaves for parsley. In about two hours he complained of a burning sensa-
tion in the mouth, throat, and stomach, and vomited freely. Soon afterthis
he fell on the ground in a fit; and seven hours after having taken the poison,
he was found lying across the bed with his hands in his pockets, dead. On
inspection, the cerebral vessels were filled enormously with dark-coloured
fluid blood, upwards of a pound of which escaped from the skull and spinal
canal. The stomach was empty: there was a deep inflammatory blush over
the whole mucous surface, withpatches ofa darker colour. (Med.-Chir. Rev.
July 1844,p. 261.)

An accident occurred at the hospital of Bordeaux, in which a dose of five
grains of fresh extract of aconite was given to three patients. One of them
died in three hours. In a quarter of an hour after taking the poison, the
patients had tremors of the muscles, and a pricking or tingling sensation over
their bodies; severe vomiting followed. They became quite unconscious;
and on recovering tr/eir senses, there was confusion of sight, with intense
headach; the skin was cold and clammy, the pulse slow and irregular, and
the respiration short and hurried. Two of the patients recovered. (Med.-
Chir. Rev., Oct. 1839, 544.)

A very complete medico-legal history of poisoning by aconite, has been
published by Dr. Geoghegan in the Dublin Medical Journal. A trial for
murder by poisoning with this plant took place at the Monaghan Lent Assizes
in 1841, in which this gentleman was a witness for the crown. The medical
evidence was beset with difficulties; for no trace of poison couldbe discovered,
and it was only by a close analysis of symptoms and post-mortem appearances,
that the charge was brought home to the prisoner. The deceased had eaten
for his dinner some greens dressed for him by the prisoner; he complained of
their having a sharp taste, and this was perceived also by another person
present, who tasted them. It was ascertained that the deceased, soon after
the meal, had vomited a greenish matter, and suffered from diarrhoea, restless-
ness, incoherence, trismus and clenching of the hands. He died in about three
hours after having eaten the greens, but was not seen by a medical man while



POISONING BY THE ROOT AND TINCTURE OF ACONITE. 613

living. The chiefappearance met with was in the stomach, where the mucous
membrane was of a light reddish-brown colour. Traces of vegetable matter
were found in the intestines : but no poison could be detected either botani-
cally or chemically. The symptoms suffered by a friend of the deceased, who
had accidentally tasted the greens, were very characteristic of poisoning by
aconite. In two minutes he felt a burning heat in the mouth, throat, gullet
and stomach ; then a sensation of swelling in the face, with a general feeling
of numbness and creeping of the skin. Restlessness, dimness of sight, and
stupor almost amounting to insensibility, followed; and in about an hour after
the meal, he was found speechless,—frothing at the nose and mouth, the
hands and jaws clenched, appearing occasionally as if dead, and then again
reviving. Vomiting, purging, tenderness of the epigastrium, cramps, tingling
of the flesh, and a burning taste in the mouth, followed. He did not entirely
recover until after the lapse of five weeks. The prisoner was convicted of
murder, and confessed before execution that the powdered root ofaconite had
been mixed withpepper and sprinkled over the greens. From this case we
learn that the actual discovery of a poison is not insisted on by a Courtof law,
when the medical and general evidence is conclusive of the fact of poisoning,
(ante, p. 111.) Dr. Geoghegan, in the paper referred to, quotes two other
instances of poisoning by aconite, one of a man aged fifty-six, who died in an
hour and a quarter after eating the root; and the second, a boy aged seven,
who died in two hours, having been much convulsed before death. One
drachm of the root is said to have proved fatal; but it is probable that less
than this would suffice to kill an adult. There appears to be considerable
uncertainty in the operation of this poison under the form of tincture. In a
case which occurred to M. Devay, (Cormack's Edinburgh Journal, April
1844,) a man recovered in three days after having taken upwards of ten
drachms of the tincture, (only infused for a day,) while the late Dr. Male of
Birmingham is reported to have died from the effects of not more than eighty
drops taken in ten doses, over a period of four days,—the largest quantity
taken at once being ten drops. (Prov. Med. and Surg. Journ., Aug. 20,1845,
p. 535, also, Med. Gaz. xxxvi. 861.) Dr. Pereira informs me that he has
known general numbness produced in hysterical females by a dose of only
five minims of a carefully prepared tincture. The preparations of aconite,
even when used medicinally, are therefore likely to give rise to the most
alarming symptoms, and even death. The common medicinal dose of the
tincture is five drops three times a day; and of the powder or aqueous extract
one or two grains.

The strength of this tincture is subject to great variation. The quantity of
aconita contained in it is very uncertain: hence, in prescribing it, the intended
strength should always be clearly defined. In the Pharmaceutical Journal for
October 1847, no less than six different formulae are given for its preparation,
(p. 176.) The occasional weakness of the tincture may account for recovery
after large doses, as in the following case. A patient swallowed about ten
drachms of the tincture of Aconite (Parisian Codex.) The first symptoms
were a sense of heat and constriction in the throat, great anxiety, restlessness,
nausea, spasmodic contraction ofthe legs, coldness of skin, lossof vision, facies
hippocratica, the head spasmodically drawn backwards, imperceptible pulse,
stertorous respiration, insensibility of the skin, but perfect retention of intel-
lect. After lasting about eight hours, pulsation returned and the symptoms
abated. The patient recovered in three days. (Canstatt, Jahresbericht, 1844,
v. 297.) Several cases of poisoning occurred some years since at Lille, inwhich tincture of the fresh roots of aconite was taken by mistake fora cordial.
Three members of a family drank an ounce. The symptoms appeared in
half an hour: there was severe burning pain in the throat and stomach, with

52
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vomiting, purging, tenderness of the abdomen, and delirium. One died in two
hours ; the second in two and a half hours; the third recovered. The only
appearance met with on inspection, was great redness of the mucous mem-
brane of the stomach and small intestines. (E. M. and S. J., xxviii. 452.)

A well-marked case of poisoning by a decoction of this plant occurred to
Mr. Sayle. A man, set. 39, boiled the fresh stalks and leaves of aconite in
half a pint of beer until it was reduced to a quarter of a pint: he then swal-
lowed half of it as a medicine. An hour afterwards he was found in bed,
rolling his arms about and foaming at the mouth, pupils widely dilated, lower
extremities paralyzed, surface cold and clammy, great nausea, pulse scarcely
perceptible, and he was perfectly insensible. He soon afterwards died. The
abdomen was examined, and the only appearance met with was a slight red-
ness near the cardiac extremity of the stomach. (Med. Times, Oct. 18,
1845,p. 70.)

Dr. Fleming, who has closely investigated the subject of poisoning by aco-
nite, considers that the poison may cause death—1, by producing a powerfully
sedative impression on the nervous system; 2, by paralyzing the muscles of
respiration, and causing asphyxia; and 3, by producing syncope. The
last is the most common form ofdeath in man, when the case is protracted for
some hours. A dose sufficiently large to produce death in this way, excites,
in the first place, numbness and burning heat in the mouth, throat, and sto-
mach ; pain in the abdomen, with sickness and vomiting; diminished sensibility
of the surface; vertigo; dimness of vision, or complete blindness ; ringing in
the ears, and occasionally deafness ; frothing at themouth ; sense of constriction
in the throat, with sensations of weight and enlargements of various parts of
the body, but especially of the face and ears ; great muscular feebleness, with
general trembling; more or less difficulty of breathing, and speechlessness;
sinking at the pit of the stomach ; pulse small, feeble, irregular, finally imper-
ceptible ; extremities and surface of the body cold and clammy; countenance
blanched; and the lips bloodless. The individual dies suddenly;—the men-
tal faculties are commonly retained to the last, or there is onlyslight delirium.
The case generally proves fatal in from one to eight hours ; if it last beyond
this period, there is good hope of recovery. The most common appearance
on inspection is general congestion of the venous system. The brain and
membranes are gorged: irt some instances there is increased vascularity of the
mucous membrane of the alimentary canal. (An Inquiry on the Properties of
the Aconitum Napellus, 1845,p. 43.) Some interesting cases of poisoning
by the root of aconite are related by Dr. Pereira. (Mat. Med. ii. 1806.)

Analysis.—The botanical characters of the plant may in some instances
serve to identify it. Dr. Christison considers that its remarkable taste,which
is at first bitter, but after a few minutes gives rise to numbness and tingling of
the lips, will enable the analyst to distinguish it from other vegetable poisons.
He recommends an alcoholic extract to be made of the contents of thestomach,
and advises that this should be subjected to the sense oftaste. Another mode of
testing is suggested by the experiments of Dr. Pereira: when applied to the
eye, the poisonous extract produces contraction of the pupil.

Aconita.—The alkaloidal base of aconite, aconita, is the most formidable
poison which has yet been discovered. It is contained in all parts of the
plant, but especially in the root. It is a white or whitish-yellow semi-crys-
talline substance, somewhat resembling manna in appearance. It is soluble
in alcohol and ether, but scarcely soluble in water, even on boiling; it is dis-
solved by acids (acetic) forming salts. It would be dangerous to attempt to
taste this poison when pure, and all experiments with it should be performed
with the greatest caution. So small a quantity as one-fftieth part of a grain
has endangered the life of an individual (Pereira, Mat. Med. ii. 1841;) and
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Dr. Christison found that the tenth part of a grain introduced into the cellular
tissue of a rabbit killed the animal in twelve minutes. It is even more pow-
erful than pure prussic acid, and operates with tremendous rapidity. Dr.
Roupell states, that the l-100th of a grain will act locally, so as to produce a
well-marked sensation in a part for a whole day. Its effects are similar to
those occasioned by the plant. The medicinal preparations of aconite are apt
to vary gready in strength, in consequence of this alkaloid being sometimes
strongly retained in the vegetable tissues. Nitric acid dissolves aconita with-
out imparting to it any colour, in which respect this alkaloid resembles picro-
toxia. Sulphuric acid produces with it no change of colour in the cold, but
turns it of a dark-brown tint, when heat is applied. The solution of aconita
in acetic acid is precipitated by potash, and the precipitate is not redissolved
by an excess of the alkali. The specimen used injthese experiments was abso-
lutely pure: it was prepared by Mr. Morson.

There are other varieties of aconite, which are endowed with equally poi-
sonous properties.

CHAPTER XLII.

NARCOTICO-IRRITANT POISONS CONTINUED—POISONOUS MUSHROOMS SYMPTOMS AND
APPEARANCES—DEADLY NIGHTSHADE ATROPIA NUX VOMICA—SYMPTOMS AP-
PEARANCES—STRYCHNIA AND ITS SALTS ANALYSIS—BEAN OP SAINT IGNATIUS-
UPAS AND WOURALI POISONS—OLEANDER RUE—SQUILL THORN-APPLE—SYMP-
TOMS—APPEARANCES—ANALYSIS—DATURIA TOBACCO ACUTE AND CHRONIC POI-
SONING BY—NICOTINA ANALYSIS—YEW-LEAVES AND BERRIES—INDIAN HEMP SUL-
PHATE OP QUININE—CARBAZOTIC ACID—NARCOTICO-IRRITANT VEGETABLES.

MUSHROOMS.
Poisoning by Mushrooms (Fungi) is by no means unusual as theresult of

accident. Modern writers on this subject have described no less than forty
species, of which only a few can be safely eaten in this country. Among
them the Agaricus campestris and esculentus are perhaps most commonly
employed as articles of food. It is a curious fact, that the poisonous proper-
ties of mushrooms vary with climate, and probably with the season of the
year at which they are gathered. Another circumstance deserving of notice,
is, that by idiosyncrasy, some individuals are liable to be seriously affected
even by those species which are commonly regarded as innocent. Some
species which are poisonous in this country, are used freely by the Russians;
although it appears they are in the habit of salting, boiling, and compressing
them before they are eaten;—this may in some instances suffice to account
for their having no noxious effects. Dr. Badham states that the Agaricus
campestris or Common mushroom, which is largely eaten in England, is re-
garded as poisonous in Rome, and is accordingly rejected; while many va-
rieties, which in this country would produce symptoms ofpoisoning, are eaten
with impunity. There do not appear to be any satisfactory rules for dis-
tinguishing the mushrooms which are wholesome from those which are poi-
sonous. The best test is that assigned by Dr. Christison—namely, that the
poisonous vegetable has an astringent styptic taste; and perhaps also a disa-
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greeable, but certainly a pungent odour. All mushrooms that are highly co-
loured, or grow in dark and shady places, are generally poisonous.

The noxious species of mushrooms act sometimes as narcotics, at others
as irritants. It would appear from the reports of several cases, that when the
narcotic symptoms are excited, they come on soon after the meal at which
the mushrooms have been eaten, and that they are chiefly manifested by gid-
diness, dimness of sight, and debility. The person appears as if intoxicated,
and there are singular illusions of sense. Spasms and convulsions have been
occasionally witnessed among the symptoms where the case has proved fatal.
Dr. Peddie has related three cases ofpoisoning by mushrooms (Edin. M. and
S. J., xlix. 200,) in which the poison acted as a pure narcotic; there was no
pain in the abdomen, nor irritation in the alimentary canal. The narcotic
symptoms began in half an hour with giddiness and stupor; the first effect
with one patient was, that every object appeared to him to be of a blue colour.
The three patients recovered, two of them rapidly. When the drowsiness
passes off, there is generally nausea and vomiting; but sometimes vomiting
and diarrhoeaprecede the stupor. If the symptoms do not occur until many
hours after the meal, they partake more of the characters of irritation;—indi-
cated by pain and swelling of the abdomen, vomiting, and purging. Several
cases, in which the symptoms did not appear until after the lapse of fourteen
hours, are reported in the Medical Gazette (vol. xxv. p. 110.) In some in-
stances the symptoms of poisoning have not commenced untilafter the lapse
of thirty hours; and in these, narcotism followed the symptoms of irritation.
It might be supposed that these variable effects were due to different proper-
ties in the mushrooms; but the same fungi have acted on members of the
same family, in one case like irritants, and in another like narcotics. Inmost
cases recovery takes place, especially if vomiting be early induced. In the
few instances which have proved fatal, there has been more or less inflamma-
tion in the stomach and bowels, with turgescence of the vessels of the brain.

Balardini states, thatofsixty-eight cases of poisoning by mushrooms, which
occurred in the province of Brescia during a period of twenty years, twenty
proved fatal. The principal symptoms were nausea, uneasiness in the abdo-
men, vertigo; a state resembling intoxication ; vomiting and diarrhoea; loss of
power of locomotion, with convulsions. (Canstatt's Jahresbericht, 1844, v.
300.) In six cases which occurred to Dr. Keber, in which the Helvetia escu-
lenta had caused symptoms of poisoning, the patients became jaundiced as
soon as the vomiting had ceased. The principal symptom was urgent vo-
miting; but one girl, aet. 18, fell into a state of coma, from which she did not
recover for three days. It was probable that, in this instance, the noxious
effects were due to season. (Gaz. des Hop., Oct. 10, 1846.) The common
truffle (Morchella esculenta) has been known to give rise to severe symp-
toms of irritant poisoning. In some cases lately reported (Ed. Med.and Surg.
Journ., Oct, 1845, 530,) it is probable that the truffles had undergone decom-
position before they were eaten.

Ketchup, a liquor made from mushrooms, has occasioned faintness, nausea,
and severe pain in the abdomen, disappearing only after some hours. (Dub.
Med. Press, Sept. 24, 1845, 195.) There are two ways of explaining this
effect: 1. either that the individual labours under an idiosyncrasy withrespect
to mushrooms in general; or 2. that noxious, have been gathered by mistake
for esculent mushrooms. A case is on record which shows that a medical
jurist may be easily misled when any active poison is mixed with and admi-
nistered in a dish of mushrooms. A servant-girl poisoned her mistress, by
mixing arsenic with mushrooms. This person died in twenty hours, after
suffering severely from vomiting and colicky pains. On dissection, the sto-
mach and intestines were found inflamed. Death was ascribed to the effects
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of the mushrooms, which were considered to have been unwholesome; and
the fact of poisoning only came out many years afterwards, by the confession
of the prisoner. This shows with what a watchful eye such cases should be
examined: in the absence of poison from the stomach, it wouldbe extremely
difficult to develope the truth.

Analysis.—This discovery of portions of the fungus in the matter vomited,
or the description of the food eaten, will commonly lead to a diagnosis of this
form of poisoning. The poisonous principle contained in mushroomsis called
Ftrngin; it appears to be of a volatile nature, and soluble in water; for some
varieties of noxious mushrooms may be eaten with impunity, when they have
been well boiled in water and afterwards pressed. One of the most poisonous
in this country, Amanita muscaria, or Fly-mushroom, renders the water in
which it is boiled so poisonous, thatanimals are killed by it, while the boiled
fungus itselfhas no effect upon them. The liquid procured from it is used as
a fly-poison, whence the name of the mushroom is derived. It is known by
its rich orange-red colour.

NIGHTSHADE (DEADLY.)
There are several plants known under the name of Nightshade, which,

however, differ much from each other. The Woody Nightshade (Solanum
Dulcamara,) and the Garden Nightshade, or Solanum Nigrum, known by
the redand black colour of their berries, have been elsewhere described. The
vegetable poison now to be described is the Deadly Nightshade, or Atropa
Belladonna.

Symptoms.—Within the last few years several well-marked cases ofpoison-
ing by belladonna have occurred,and in the autumn of 1846many persons in
this metropolis suffered from eating the ripe berries, which were openly sold
in the streets as edible fruit! Two of these persons died, and the man who
sold the berries was tried and convicted of manslaughter. The root and leaves
are as poisonous as the berries; but the effects have been chiefly observed
with the latter, which are not unfrequenuy eaten by mistake or accident.
The symptoms produced by this poison are of a very uniform character, so
that the description of one well-marked case might almost suffice for all the
purposes of diagnosis. The following occurred at Guy's Hospital in August
1846. A boy, set. 14,ate, soon after breakfast, about thirty of the berries,
which he had bought in the street. In about three hours it appeared to him
as if his face was swollen,—his throatbecamehot and dry,—vision impaired,—i
objects appeared double, and they seemed to revolve and run backwards. His
hands and face were flushed, and his eyelids tumid: there were occasional
flashes of light before his eyes. He tried to eat, but could not swallow on
account of the state of his throat. In endeavouring to walk home he stumbled
and staggered; and he felt giddy whenever he attempted to raise his head.
His parents thought him intoxicated: he-was incoherent,—frequendy counted
his money, and did not know the silver from the copper coin. His eyes had
a fixed, brilliant, and dazzling gaze; he could neither hear nor speak plainly,
and there was great thirst; he caught, at imaginary objects in the air, and
seemed to have lost all knowledge of distance. His fingers were in constant
motion:—there was headach, but neither vomiting nor purging. He did not
reach the hospital until some hours had elapsed; and the symptoms were then
much the same as those above described. He attempted to get out of bedwith a reeling, drunken motion: his speech was thick and indistinct. The
pupils were so strongly dilated that there was merely a ring of iris, and the
eyes were quite insensible to light. The eyelids did not close when the hand
was passed suddenly before them. He had evidently lost the power of vision;

52*
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although he stared fixedly at objects as if he saw them. The nerves of com-
mon sensation were unaffected. When placed on his legs he could not stand.
The pulse was 90, feeble, and compressible: his mouth was in constant mo-
tion, as if he were eating something. His bladderwas full ofurine on admis-
sion. He continued in this state for two days, being occasionally conscious;
when, by a free evacuation of thebowels,some smallseeds Avere passed: these
were examined and identifiedas the seeds of belladonna. The boy gradually
recovered, and left the hospital on the sixth day after his admission:—the pro-
gress of recovery was indicated by the state ofthe pupils, which had then only
acquired their natural size and power of contraction. In three other cases
which occurred at the same time, the berries having been baked in a pie, pains
in the limbs, drowsiness, insensibility, and convulsions, were among the symp-
toms. In two cases of poisoning by the berries related by Dr. Moll, the
symptoms bore a strong resemblance to those of delirium tremens, but among
them were heat and dryness of the throat, loss of power of deglutition, inco-
herent speech, double vision, and strange spectral illusions, with occasional
fits of wild and ungovernable laughter. On the following morning both of
these patients recovered as if from a dream; but they suffered for some time
from languor, thirst, and dryness of the throat: the pupils also continued
dilated. (Casper's Wochenschrift, 10 Januar, 1846, p. 26.) Two very in-
teresting cases of the effects of the berries on children are quoted in the Edin-
burgh Medical and Surgical Journal. (Vol. xxix. p. 452.) Among the first
symptoms, three hours after the berries were eaten, the children were seized
with uncontrollable fits of laughter; catching at objects; incessant, incoherent
babble, and continual agitation of the body, with fixed staring eyes,and dilated
insensible pupils. A man, aet. 34, ate about fifty berries to.relieve his thirst.
He immediately perceived a burning sensation in the throat, and a feeling of
stupefaction. He staggered home and went to bed. In the evening he was
seized with such violent delirium that it required three men to confine him.
His face was livid; his eyes injected and protruding,—the pupils strongly
dilated; the carotid arteries pulsating most violently; a full, hard, and frequent
pulse, and loss of power to swallow. He was bled, and'in about half an hour
was able to swallow an emetic, which brought away a violet blue or purple
liquid, (always a well-marked indication of this form of poisoning.) Purga-
tive medicines and enemata were employed, and he recovered his consciousness
in about twelve hours. (Case by Dr. Rosenberger, Canstatt's Jahresb, 1844,
v. 295.) In six other cases, reported in the same journal by Dr. Teschenma-
cher, the symptoms varied slightly in the different patients. They all expe-
rienced doublevision, dilatationof the pupils, constriction of the throat, vertigo,
and a tendency to sleep. They who had eaten most berries fell into a soporose
state, and had violent convulsions of the extremities. In twenty-four hours
the whole of the family had recovered. (Ib. p. 296.)

The root of belladonna, administered in the form of decoction as a clyster,
has destroyed life. Four scruples of the root were employed, and the liquid
strained, and reduced to four ounces, was injected. After a slight stage of
excitement, the patient, a female, aet. 27, fell into a state of complete coma;
the countenance appeared swollen, and of a reddish-brown colour; the pupils
were excessively dilated ; the pulse was at first full and hard, then small: death
took place in five hours. (Casper's Wochens. 8 Feb. 1845, p. 101.) This
case proves that, in poisoning by nightshade, there is in some instances little
or no delirium, and that the patient may be at once thrown into a fatal lethargy.
A case of recovery, in which a girl, aet. 9, ate portions of the bark and masti-
cated the root of belladonna, is reported by Mr. Bullock. (Med. Gaz. xix.
265.) In two hours there was sickness, lassitude, and dryness of the throat;
in four hours delirium, with convulsions, came on; the face was distorted,
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eyes protruded, and pupils widely dilated. The girl was completely insensi-
ble. Under the use of the stomach-pump and emetics sherecovered. (See
Appendix.)

The extract of belladonna appears to be very uncertain in its operation.
The medicinal dose is from one to five grains. In a case which occurred at
St. George's Hospital, an ounce of the extract was taken without causing
death; but in another instance, a child, aet. 9, nearly lost his lifeby a dose of
thirty grains, administered to him in mistake for extract of taraxicum. Deli-
rium came on in half an hour; this was followed by coma. In addition to
other characteristic symptoms, the child suffered from convulsive twitchings of
the arms. There was pain in the head with deranged vision, for ten days
after the accident. (Prov. Med. Jour. Feb. 24, 1847, 98.) Dr. Gray, of
New York, has related a case in which a child, between two and three years
of age, swallowed from eight to twelve grains of the extract, and after suffer-
ing the usual symptoms in a severe form for three hours, recovered. This
gentleman describes his own sensations after having taken a large dose of the
same preparation. Theybear out singularly the truth of the descriptions given
by other observers. (See Med. Gaz. xxxvii. 255.) Orfila has satisfactorily
accounted for these anomalies in the power of the extract. Some specimens
are quite inert;—those only have an energetic action which are prepared by
evaporating the fresh juice at a very low temperature. (Toxicologie, ii. 395.)
The extract, as it is well known by its effects in dilating the pupil, acts
through the skin. It is easily absorbed, and must therefore be used with
caution. M. Casanova ordered a blister to be applied to the abdomen of a
female, and prescribed a dressing of one part of extract ofbelladonna to three
parts of mercurial ointment. At first, nine grains, and after two hours, thirty
grains of the extract were thus employed. The patient was soon attacked
with most violent delirium, crying out incoherently, and attempting to drive
away horrible forms which she fancied she saw flitting around her. The pupil
was enormously dilated; there was intense thirst with spasmodic constriction
of the throat in drinking. These symptoms did not disappear until after the
lapse offorty-eight hours. (Gaz. Med. 13 Mars, 1847, 207.)

Appearances.—The appearances observed in the cases which proved fatal
in London during the autumn of 1846, were as follows: the vessels of the
brain were congested with liquid blood; the stomach and intestines were pale
and flaccid ; there were some red spots towards the cardiac end. In other
fatal cases, of Which the post-mortem appearances have been reported, the
vessels of the brain and its membranes have been found distended with thick
black blood. Red spots have also been observed around the pharynx and
oesophagus, and patches of a dark purple colour on the coats of the stomach.
In some instances the mucous membrane has been completely dyed by the
juice of the berries. The following case is of some interest. A boy, aet. 5,
after having eaten a quantity of the berries of the belladonna, went to bed,
was very restless, vomited once, and died in convulsions about fifteen hours
after having taken the poison. On inspection, the eyes were half open, with
an intense lustre ; the pupils dilated; the mouth spasmodically closed, and the
sphincter ani relaxed. The cerebral vessels were distended with dark coloured
blood; the substance of the brain, cerebellum, and medulla oblongata, presented
numerous bloody points. In the fauces and oesophagus there were several
patches of redness. In the stomach there was some fluid, with three openberries; the mucous membrane was of a reddish-blue colour in various parts.
(Case by Dr. Rosenberger, Canstatt's Jahresb. 1844, v. 295.)

Analysis.'—The indigestible nature of the husks and seeds will commonlylead to their detection in the matters vomited or passed by stool, or in the
contents of the viscera after death. The seeds of belladonna are very small,
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and areolated on the surface; they cannot easily be distinguished from those
of hyoscyamus. The colouring matter of the berry is of a deep-purple hue;
it is turned green by alkalies, and red by acids. The leaves would be known
by their botanical characters. Dr. Runge states that the urine, blood, or
organic liquids containing this poison, applied to the eye of an animal, cause
dilatation of the pupil. Orfila has not observed this effect in poisoning by
belladonna (Op. cit. ii. 267,)and even ifit occurred, he considers that it would
be too vague a sign for diagnosis, as it takes place equally with hyoscyamus
and stramonium. •

Atropia.—The active principle of belladonna is an alkaloid, seen in white
silky crystals. It requires 500 parts of water to dissolve it, but it is easily
dissolved by alcohol, ether, or diluted acids. It has an alkaline reaction. A
drop of its solution dilates the pupil of the eye; but this property is also pos-
sessed by hyoscyamia and daturia.

NUX VOMICA.

Nux vomica is the seed of the Strychnos nux vomica. Instances of poi-
soning by the powdered seed are by no means unfrequent. In 1837-8, there
were three fatal cases marked in the coroner's return, and one case of poison-
ing by strychnia. The poisonous properties of nux vomica are due to the
presence ofstrychnia; the symptoms in the two cases are alike, but ofcourse
much more severe when produced by the pure alkaloid. Nux vomica is
usually taken in the form of powder. It is retailed to the public by druggists
at the price ofeightpence an ounce.

Symptoms.—The powder has an intensely bitter taste, which is very per-
sistent. In from five to twenty minutes after it has been swallowed, the patient
is suddenly seized with tetanic symptoms, affecting the whole of the muscular
system, the body becoming rigid, the limbs stretchedout, and the jaws so fixed,
that considerable difficulty is experienced in introducing any thing into the
mouth. The muscles of the chest are also fixed by spasmodic contraction,
and the body sometimes assumes the state of opisthotonos: the intellect is
clear. The spasmodic state ceases, but after a short interval reappears; and
the chest is so fixed, as to give the feeling of impending suffocation. After
several such attacks, increasing in severity, the patient dies asphyxiated.
Drowsiness and a feeling of general illness have sometimes preceded the
attack; vomiting, pain in the abdomen, and other symptoms ofirritation, have
been occasionally witnessed where the case was protracted; but, in general,
death takes place long before such symptoms are manifested.

Post-mortem appearances.—In a well marked case of poisoning by this sub-
stance at University College Hospital, in 1839,theonly appearances met with,
were, general turgescence of the brain and its vessels. A quantity of the pow-
der was found in the stomach, to the mucous membrane of which it adhered
very tenaciously; there was injection, with many ecchymosed points at the
cardiac extremity. The brain, as well as the spinal marrow, has been found
softened. The spasmodic condition of the body has been observed to con-
tinue after death, and to pass into the state of cadaverous rigidity.

Quantity required to destroy life—Period of Death.—The smallest
fatal dose yet recorded, is three grains of the alcoholic extract of nux vomica;
but it is not stated to how much of the powder this would correspond. Two
cases occurred in London, in 1839,in each ofwhich fifty grains of the powder
(equal to one-fourth of a grain of strychnia) proved fatal. In one of these
death took place in an hour; the chemist who sold the poison said that he did
not think a dose of fifty grains was sufficient to cause death; but a much
smaller quantity has been known to destroy life. One case proved fatal,
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where thirty grains of the powder were taken in two doses; (Christison,
901;) and in another reported by Dr. Traill, fifteen grains destroyed life ;
this is probably the smallest fatal dose of the powder yet known. (Outlines,
137.) Death usually occurs in from one to two hours; but Dr. Christison
quotes a case where a man died in"fifteen minutes after taking a dose. (898.)
This is probably the shortest period. There are several instancesof recovery
on record. Sobernheim mentions the case of a young man, who took half
an ounce of the powder, and suffered from the usual symptoms: emetics
were administered, and he recovered. A second occurred to Dr. Basedow, of
Merseburg. A young lady swallowed, by mistake, a table-spoonful of the
powder; she was almost instantly deprived of the power of walking, and fell
down, but did not lose her recollection. There was great difficulty of breath-
ing. Emetics were administered with good effect, and sherecovered. A third
case is described by Mr. Baynham, of Birmingham. A girl, aged twenty,
swallowed half an ounce of the powder. In half an hour the usual tetanic
symptoms came on, but she was perfectly sensible. In administering reme-
dies, the spasm of the muscles of the jaw was such, as to cause her to bite
through the cup. The convulsions gradually subsided in aboutfour hours from
the first attack; and the next day, although feeble and exhausted, she was able
to walk home. (Med. Gaz. iii. 445.) The reporter of this case states that
he has often prescribed a scruple of powdered nux vomica daily, without any
injurious effects following! For another case of recovery, in which half an
ounce was taken, see Prov. Med. Journal, Jan. 7, 1846,page 5.

Treatment.—The removal of the poison from the stomach by emetics, or
the use of the stomach-pump, must be chiefly relied on. Unless these means
be employed early, the jaw may become spasmodically fixed, so as to render
all efforts at relief unavailing. In general, however, the spasms have inter-
missions, so that there may be time to apply remedies in the interval.

STRYCHNIA AND ITS SALTS.
Symptoms and appearances.—-Thesymptoms produced by strychnia closely

resemble those described in speaking of nux vomica. The following case is
reported in the Lancet, Jan. 7, 1838. A young man, aged seventeen, swal-
lowed forty grains of strychnia. The symptoms came on in about a quarter
of an hour; trismus and spasmodic contraction ofall the muscles speedily set
in; the whole body becoming as stiff as a board; the lower extremities were
extended and stiff, and the soles of the feet concave. The skin became livid,
the eyeballs prominent, and the pupils dilated and insensible; the patient lay
for a few minutes without consciousness, and in a state of universal tetanus.
A remission occurred, but the symptoms became aggravated, and the patient
died asphyxiated, from the spasm of the chest, in about an hour and a half
after taking the poison. Appearances: On inspection, twenty hours after
death, the body was veryrigid. There was effusion in the spinal sheath, and
the upper part of the spinal marrow was softened; the brain was congested,
but the alimentary canal was in its normal state. In a case by Dr. Edward,
in which about twelve grains had caused the death of a young man, the body
was strongly rigid, and the left foot concave by contraction. There was
turgescence of the vessels of the brain; the heart distended, and containing
dark fluid blood. The other organs were healthy. (Med. Gaz. xxxvii. 833.)
Similar appearances were met with in another case, reported by Mr. Evans
in the same journal, except that the heart containedcoagulated blood. (Ib. p.
925.) In no instance has there been any appreciable morbid change in the
alimentary canal.

Diagnosis.—The symptoms produced by strychnia very much resemble
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those of tetanus: but in the last-mentioned disease they are more slowly
formed, and can only be coincidentally connected with the taking of some
kind of solid or liquid. Death is a much more rapid effectof thepoison, than
of the disease as it is produced by natural causes. Medical men may, how-
ever, be easily deceived respecting the origin of the symptoms, when the dose
is small and frequently repeated. A few years since, an action was brought
against an Insurance Company, to recover the amount due on a policy for the
life of a young lady. She died under very suspicious circumstances, after
several insurances on her life had been effected by the plaintiff in the cause.
The party did not recover in the action, and he ultimately fled the country.
It was rendered probable afterwards, that he had destroyed the deceased by
administering to her strychnia in porter.

Quantity required to destroy life.—Three-eighths of a grain ofstrychnia,
given medicinally, gave rise to violent tetanic convulsions, spasms of the
extremities, trismus, opisthotonos, spasmodic fixing of the chest, and all the
other formidable symptoms usually produced by this alkaloid. (Edin. Med.
and Surg. Journal, xlix. 327.) Halfa grain, given three timesa day for several
days, caused death under the usual symptoms'. (Pereira, ii. 1310.) Thus we
see that this substance, which is almost insoluble, requiring seven thousand
parts of water to dissolve it, is capable of exerting a powerfully poisonous
action. I have been informed of a case, where a person took at a dose a
grain of strychnia; vomiting supervened, and in the course of a few hours the
patient recovered. When medicinally employed, and the dose is gradually
raised, the system may become habituated to the poison, so as to resist the
effects of very large doses. In a case in which the dose was gradually
increased, Dr. Pereira has seen one grain and a half taken without causing
injurious effects; and even three grains have been taken daily for some time
by a patient, without dangerous consequences. (Gaz. Med. Mars 1845.)
The ordinary medicinal dose of strychnia or its salts, is from the sixteenth to
the eighth of a grain.

That a very small quantity of strychnia is sufficient to destroy life, may be
inferred from its fatal effects in several cases of recent occurrence. A young
woman was lately killed by a dose of three grains, prescribed by mistake for
nux vomica. She died in two hours under the usual symptoms. (Med. Gaz.
xxxvii. 254; and Prov. Med. Journ. Dec. 24, 1845.) In Sept. 1845, a case
occurred to Dr. Watson, in which a girl, aet. 13, swallowed three pills, con-
taining each a quarter ofa grain of strychnia. In twenty minutes she became
convulsed, the face flushed, lips livid, and the whole of the muscles of the
body rigid. There were spasms of the diaphragm; and a fit of convulsions
took place at intervals of a few minutes: the mind was quite clear. The girl
died in an hour; and the only post-mortem appearance was congestion of the
lungs. In this instance the fatal dose was three-quarters of a grain, and the
effects were violent and well marked. (Med. Gaz. xxxvii. 253.) The
smallest dose which has yet been known to prove fatal, was in the case ofDr.
Warner, who swallowed half a grain of the sulphate of strychnia by mistake
for morphia. In a few minutes he was seized with constriction of the throat,
tightness of the chest, rigidity of the whole muscular system, and tetanic con-
vulsions. He died in aboutfourteen minutes, i. e. within the shortest period of
time yetknown, from the effects ofthis poison. (Brit. Amer. Journ. Aug. 1847,
106; and Med. Gaz. xl. 477.) In one case, in which twenty grains were
taken dissolved in alcohol, the symptoms did not commence for nearly a quar-
terof an hour, and the individual died in half a hour. (Casper's Wochenschrift,
28 February, 1846, 143.)

Analysis.—Nux vomica is well known as a flat round kernel, less than an
inch in diameter, with radiating fibres, slightly raised in the centre. It is of a
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light brown colour, and covered with a fine silky down. It is very hard,
brittle, tough, and difficult to pulverize. The powder is of a grey brown
colour, like that of liquorice: it is sometimes met with in a coarsely rasped
state:—it has an intensely bitter taste. It yields to water and alcohol
strychnia, brucia, igasuric or strychnic acid, and some common vegetable
principles. Heated on platina-foil, it burns with a smoky flame. Nitric acid
turns it of a deep orange-red colour, which is destroyed by protochloride of
tin. The aqueous infusion is similarly changed by nitric acid, and it is freely
precipitated by tincture of galls. The quantity of strychnia contained in the
powder has riot been very accurately determined. It probably amounts to
about 0.5 or one-half grainper cent. If this be the case, the strychnia is more
energetic when contained in the nut, than when separated.

If nux vomica has been taken in the form of powder, we can only identify
it in the stomach by demonstrating the presence of its strychnia. As the
powder is quite insoluble in water, it may generally be separated by decanta-
tion.

Organic liquids.—Various processes have been suggested for the separation
of strychnia from nux vomica; but, owing to the very small quantity of the
poisonous alkaloid contained in it, it is obvious that, unless we have a large
quantity of the powder to examine, noneof these are likely to succeed. Fifty
grains of the powder will not yield more than one quarter of a grain of
strychnia. The following is, perhaps, the most simple process: Digest the
powder in alcohol of about seventy per cent., until nothing further is dissolved.
Evaporate to an extract, and boil this in water witha small quantity of calcined
magnesia. Strychnia, mixed with brucia, is thereby precipitated: and may
be separated from the magnesia in the insoluble residue, by further digestion
in boiling alcohol. This alcoholic liquid yields strychnia, which may be
purified in the usual way. There are no chemical characters by which the
acid, united to the strychnia, can be readily identified; and thus this process
is more defective than that for morphia, since we acquire so much more cer-
tainty, where, besides the poisonous base, we can show by tests the presence
of the peculiar acid with which the base is known to be united. Another
method of separating strychnia, is by making an aqueous infusion with very
diluted sulphuric acid, and afterwards precipitating the strychnia by boiling
the filtered liquid with lime. The aqueous infusion of nux vomica gives the
same bright red tint with nitric acid, as the infusion of opium ; but it is known
from the latter by its giving a green instead ofa deep red colour with the per-
muriate ofiron ; as wellas by the bleaching action of chloride of tin. Infusion
of galls precipitates it abundandy.

Testsfor strychnia.—Strychnia is known by the following properties: 1. It
may be met with, crystallized in short prisms or in the state of a greyish
white powder of an intensely bitter taste. 2. It is scarcely soluble in water,
hot or cold;—it is not very soluble in alcohol, but is dissolved by ether and
acetic acid. 3. When heated on platina-foil, it melts, becomes charred, and
burns with a black smoky flame, leaving a residue of carbon. This experi-
ment should be performed with caution, and on the smallest quantity:—ifthe
vapour be respired, it might give rise to alarming symptoms. 4. When the
crystals are dropped into strong nitric acid, they become slowly dissolved,
without evolving deutoxide of nitrogen, and the liquid acquires a red colour.
This colour is immediately destroyed by chloride of tin; but if allowed to
remain exposed to air, it slowly acquires a dark greenish brown hue. This
red colour, thus given by nitric acid, appears to be caused by the presence ofbrucia. I have, however, found it to be more or less produced in all the
specimens of uncombined strychnia which I have tried, and it is pretty certain,
that no specimen of strychnia is ever likely to come before a medical jurifct
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in practice, which does not possess the property of being turned red by nitric
acid, although pure strychnia and its salts are certainly not thus affected.
5. If to strychnia in water a few drops of diluted acid (sulphuric) be added,
it is readily dissolved on boiling,—crystals being sometimes deposited on
cooling. 6. This solution is precipitated by tincture of galls. 7. It is
precipitated white by alkalies (ammonia). 8. It is precipitated yellow-white
by chloride of gold, while a salt of morphia gives with this test on boiling a
precipitate of reduced gold. (See 13, infra.) 9. It is coloured red by nitric
acid;—the colour being discharged by chloride of tin. 10. It is not affected
by permuriate of iron, or by iodic acid and starch—characters whereby it is
easily known from morphia. 11. Potash precipitates a salt of strychnia
readily, and the precipitate is not easily redissolved by the alkali: it only
precipitates a salt of morphia when much concentrated, and the precipitate is
immediately dissolved by a slight excess. 12. Independently of these charac-
ters, the action of sulphuric acid and chromate of potash on strychnia and
many other alkaloids, is very different. Strong sulphuric acid produces no
change of colour in pure strychnia; but ifa drop of a solution of chromate of
potash be added, the mixture speedily acquires a crimson, passing to a deep
blood-red colour. If to this mixture of sulphuric acid and strychnia, a grain
of peroxide of lead, or of peroxide of manganese be added, the most splendid
colours are brought out, passing rapidly through all the shades of blue,
violet, purple, and crimson, into a blood-red colour. This, singular property,
first pointed outby Marchand, Mack, and Otto, so far as I have been able to
ascertain, is possessed only by strychnia. 13. Strychnia dissolved in acetic
acid gives a dense yellowish-white precipitate with chloride of gold. This is
not redissolved on boiling, nor is the gold reduced ; but the liquid acquires a
pink-red colour. Morphia, under the same circumstances, gives no precipitate
with chloride ofgold; and metallic gold is immediately set free on boiling the
mixture.

Brucia.—The seed of the nux vomica tree yields chiefly strychnia, with a
small proportion of another poisonous alkaloid called Brucia ; while the bark
of the tree yields brucia in large, and strychnia in small proportion. This
bark was for a long time supposed to be the Angustura, or Cusparia, which
is used in medicine; and it is now sometimes called the False Angustura.
Before this serious mistake was discovered, several fatal accidents occurred.
The nux vomica bark is just as poisonous as nux vomica itself. The
alkaloid brucia acts on the body like strychnia, but it is much less powerful.
It is considered to have only about one-twelfth of the strength of strychnia.

Analysis.—Pure brucia is a white crystalline solid. 1. It is soluble in
boiling water, but precipitated on cooling; its hot solution has a strong alka-
line reaction. 2. It is easily dissolved by alcohol or acetic acid. 3. It is
decomposed by heat, and burns in the air. 4. Strong nitric acid readily dis-
solves it, forming a brilliant orange-red coloured solution; this colour is very
persistent. 5. Strong sulphuric acid strikes with it a rich pink colour, which
is deepened on the addition of a drop of a solution of chromate of potash,
passing to an orange-red, and finally a greenish-brown colour. 6. Peroxide
of lead and peroxide of manganese do not produce with it, when mixed with
sulphuric acid, the brilliant colours observed in the case of strychnia. 7.
Potash precipitates brucia from its solution in acetic acid, but redissolves the
precipitate much more readily than in the case of strychnia.

It will be seen from this description, that there are some striking differences
between brucia and strychnia. The results here described were obtained from
very pure specimens, prepared by M. Morson. It is rare, however, to meet
with brucia unmixed with and vice versa : hence the analyst will
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not be surprised to find that the alkaloids commonly sold as distinct, do not
differ from each other in their chemical properties.

Bean op Saint Ignatius.—This is the seed of theStrychnosIgnatia. In the
powdered state it is an active poison, and produces effects like those caused
by nux vomica. This bean is said to contain from one to two per cent, of
strychnia.

Analogous to the bean of Saint Ignatius is the fruit or kernel of the Tan-
ghinia Venenifera, which grows in Madagascar. It is stated to be a poison
of extraordinary energy; but very little is known concerning it. It contains
an uncrystallizable substance, Tanghin, upon which its poisonous properties
depend.

Upas Tieute.—This is the aqueous extract of the bark of a large climbing
shrub, Strychnos Tieute, which grows in Java. It contains strychnia, but no
brucia. Its action is identical with that of the former alkaloid. This poison
must not be confounded with the Upas poison of Java, which, according to
Pereira, is derived from a large forest tree (Antiaris toxicoria,) growingto
the height of from 60 to 100feet. The milky juice contains 3*56 per cent, of
a poisonous principle called Antiarin. It acts upon the brain and spinal mar-
row, and, according to Sir B. Brodie, paralyses the heart.

Wourali poison.—This, which is a South American poison, is known under
the various names of woorara, oorary, urari, curara or ticunas,according to
the district inwhich it is made. It is the extract of the strychnos toxifera or
guianensis. The effects of this poison havebeen much exaggerated. Animals
have beeq said to fall instantly dead when shot with an arrow poisoned by
Wourali; but this has only been in cases where a vital organ like the heart
has been wounded, and then death was not due to the poison. According to
Mr. Waterton, the poisonous extract is procured chiefly from the bark of a
creeper or vine called wourali (strychnos guianensis,) which grows in the
forests of Guiana andCentral America. The Indians prepare the poison with
a great deal of mystery, and mix with it other herbs, red and black ants, and
the pounded fangs of a venomous snake. The juice is extracted from the
stem of the creeper by infusion and compression; it is then heated with the
other ingredients over a slow fire until it acquires a dark colour. It is after-
wards put into a small pot carefully covered over and kept in a dry place. It
is occasionally warmed over a fire to prevent the effects of dampness.

The extract is so exceedingly miscible with water, that the slightest mois-
ture dissolves it; hence, it speedily diffuses itself when introduced into a wound.
The symptoms which it produces in animals are stupor, paralysis and convul-
sions. It does not begin to produce any apparent effects untilafter the lapse
of one or two minutes, and there is apparently no pain: convulsions come on
in two or three minutes, and the animal dies infour or five minutes. Putrefac-
tion is not accelerated, and the flesh of the game thus killed is used as food
without any serious effects resulting. This is probably due to the very small
quantity of poison present; for the Wourali, in a sufficient dose, is fatal to all
animals; and there is no reason to believe that it is decomposed in the act of
absorption. It requires much more of this extract to kill an ox than a smaller
animal; thus, the Indian adjusts the size of his arrow and the quantity of
poison to the size of the animal. In one experiment, three arrows were in-
troduced beneath the skin of an ox. For four minutes there was no effect:
the animal then set itself firmly on its four legs as if to resist falling, and re-
mained quite still for fourteen minutes. It then attempted to walk, staggered,and fell. The eyes became fixed, dim, and apparently insensible to light.
Convulsions appeared in the legs; there was emprosthotonos, laborious respi-
ration, and an escape of a frothy liquid from the mouth. The convulsions inthe extremities gradually ceased: there was still a perceptible action of the
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heart at intervals. In twenty-five minutes, the animal was quite dead. The
flesh was eaten, and gave rise to no unpleasant symptoms, nor was itobserved
to have any peculiar taste. There is no known antidote to the effects of this
poison. The application of a ligature between the wound and the heart, and
an early and free excision of the part, present the only chance of safety.
There is no doubt that the effects produced by Wourali, are due to the strych-
nia contained in the extract. Mr. Iliff states, that it retains its power for a
period of twenty-seven years, (Med. Gaz. xx. 282;) but, unless kept dry, it is
liable to become weakened in its properties.

Curarina.—The active properties of the Wourali or Curara poison, are
said to be due to the presence of an uncrystallizable alkaloidal body Curarina,
discovered by Boussingault in 1828. Its aqueous solution is abundantly pre-
cipitatedby tannin. Very little is known respecting its chemical or toxicologi-
cal properties.

Australian poison.—A poisonous extract,analogous to thatof the Wourali,
has been recently brought from Australia. It destroys animals with great
rapidity by affecting the nervous system; and it is said that the flesh ofsheep
or cattle which have died from eating the plant, is poisonous if eaten raw by
dogs, but when cooked eitherby boiling or roasting, it ceases to be noxious.
This shows that it is of a volatile and highly soluble nature. The genus of
the plant which produces the extract, is at present unknown. (Pharm. Journ.
Jan. 1847, 311.)

OLEANDER.

Orfila has proved by his experiments on animals that the aqueous extractof
the Rose-Bay (Nerium Oleander) exerts a narcotic action upon the brain,
and an irritant action on the alimentary canal. (Op. cit. ii. 439.) The whole
of theplant is poisonous, and it is said that the honey of bees, which feed upon
the flowers in certain districts, is liable to produce injurious effects. Even the
vapour of the flowers in a confined apartment has caused unpleasant symp-
toms.

One recent case of poisoning by this plant is on record. A soldier of the
French African army employed abranch of this shrub for the purpose ofstirring
some soup whichhe was preparing for his comrades. Five men, who partook
of this soup, were seized with symptoms of poisoning. The symptoms, al-
though differing among the individuals, were great restlessness, a wildness and
prominence of the eyes, dilated pupils, vertigo, slight convulsions, pain in the
abdomen, vomiting of a greenish-coloured liquid, and insensibility. Under
treatment, they all recovered in about eight days. (Canstatt's Jahresbericht,
1844, v. 299.)

Lindley says of this plant:—"The common Oleander, although but little
suspected, is a formidable poison. A decoction of its leaves forms a wash to
destroy vermin, and its powdered wood and bark constitute an efficacious rat-
poison. A few years ago a 'child died from having eaten one morning a
quantity of Oleander flowers: it was seized with violent colic, and sank at
the end of two days. In 1809,when the French soldiers were lying before
Madrid, one of them employed the branches of the Oleander, stripped of the
bark, as spits and skewers for the purpose of roasting meat. Of twelve of the
soldiers who partook of the food thus cooked, seven died and the other five
suffered severely." (Vegetable Kingdom, 600.) [According to Dr. Tarbes
of Montpellier, it is sometimes very active, and he records two cases of death,
where theleaves hadbeen given to cure intermittentfever. See Griffith's Med.
Bot. 451.—G.]

Analysis.—The botanical characters of the plant. Its active principle is
unknown. The poison resembles that of the Laburnum.
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RUE.

This plant, (Ruta Graveolens) according to the experiments of Orfila,
belongs to the narcotico-irritant class ofpoisons: but it would appear from its
effects on dogs, that its action is not very energetic. (Op. cit. ii. 443.) It
excites local irritation. The most complete account of the effects of Rue has
been published by M. Helie. (Ann. d'Hyg. 1838. ii. 180.) He states that
from its irritant properties, it is as much used in France by the lower classes
offemales for the purpose of procuring abortion, as savin. A pregnant woman
swallowed a decoction of rue, made by boiling three fresh roots in a pint and
a half of water, concentrated by evaporation. She soon experienced very
severe pain in the stomach; her vision became dim, and she tottered in
walking: she felt as if intoxicated. Violent attempts at vomiting supervened,
but only a small quantity of blood was ejected. These symptoms gradually
abated, but abortion followed. From another case which he witnessed, this
gentleman thinks that rue may have a special power of stimulating the uterus.
It also exerts a depressing influence on the action of the heart.

There is no instance recorded of this poison having destroyed human life.
In a young dog which was killed by the juice of the leaves, Orfila found the
mucous membrane of the stomach slightly inflamed.

Analysis.—Thebotanical characters of the plant. The powerful odour is
sufficient to identify the leaves when rubbed.

SQUILL.
The bulb of the Squill (Scilla Maritima) contains an acrid substance,

Scillitin, which in large doses causes all the usual effects of poisoning,—
pain in the abdomen, vomiting, diarrhoea, strangury, bloody urine, convulsions,
and inflammation of the stomach and intestines. Twenty-four grains of the
powdered bulb have been known to prove fatal, and one grain of scillitin will
kill a dog. The experiments of Orfila on animals show that squill, although
a strong local irritant, exerts an indirect action upon the nervous system. (Op.
cit. ii. 348.) The medicinal dose of powdered squill is ten grains, and of the
tincture from ten to thirty drops. The Oxymel of Squill is much used in
coughs, in doses varying from one to two drachms,—but the former dose often
produces sickness, and the latter, in a case observed byDr. Christison, caused
severe pain, vomiting, and purging.

THORNAPPLE.

Thornapple, or Datura Stramonium, has decidedly the characters of a
narcotico-irritant poison. All parts of the plant are poisonous: but the seeds
and fruit are considered to be the most noxious. A very remarkable case has
been published by Dr. Zechmeister, from which it wouldappear that even the
vapour of the full-blown flowers may give rise to well-marked symptoms of
poisoning. The case was that of a boy who breathed the vapour for some
time in a close apartment. (G3sterrich Med. Woch. 19 July, 1845.)

Symptoms.—The usual effects produced by this poison, will be understood
from the following cases. A woman, aged thirty-six, took two teacupfuls of
infusion of stramonium, by mistake for senna tea. In about ten minutes she
was seized with giddiness, dimness of sight, and fainting. In two hours
she was quite insensible; the pupils were fixed and dilated; all the muscles
of the body convulsed; the countenance flushed ; and the pulse full and slow.
The stomach-pump was applied, and in the course of a few hours she recovered,
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suffering, however, from indistinctness of vision and vertigo. (Med. Gaz.
viii. 605.) The seeds of this plant have been known to produce furious
delirum; and a case is mentioned by Sauvages, of an old man of sixty, who,
after taking the poison, became intoxicated, maniacal, and lost the power of
speech. He remained in a lethargic state for five hours. Several fatal cases
are reported, one of which terminated in six hours. Dr. Thomson relates the
case of a child, aged two years, who swallowed sixteen grains of the seeds.
Maniacal deliriumsupervened ; the symptoms resembled those ofhydrophobia,
and death took place in twenty-four hours. A case which occurred to Dr.
Schlesier ended more fortunately. A boy, aet. 4, mistaking the fruit of the
thornapple for the heads of poppies, ate a quantity of them. Dr. Schlesier
saw him soon afterwards: his face was flushed, his eyes glistening and in
constant motion; the pupils exceedingly dilated, and the countenance was that
of an intoxicated person. He sat up in bed quite unconscious, but continually
babbling and occasionally starting up suddenly; his hands apparently directed
at imaginary objects in the air. His pulse was very slow: there was no fever,
but intense thirst and violentperspiration from incessant motion. Emetics
and enemata were administered, which had the effectof bringing away a large
quantity of stramonium-seeds ; the boy fell into a sound sleep, and recovered
the following day. (Canstatt's Jahresb., 1844, v. 297.) In theLancet (April
26, 1845, p. 471,) a case is quoted from the Boston Journal, in which three
females swallowed an infusion of stramonium-leaves for horehound. They
were found lying in bed, stupid, unable to articulate, with a peculiar wildness
ofcountenance, and flushed face; the pupils dilated and insensible ; conjunc-
tivae highly injected; lips and tongue parched; no vomiting, breathing at
times stertorous and laboured; hands cold, with a trembling and slightly con-
vulsive movement, great rigidity of the muscles of the neck and back,and occa-
sionally active efforts at utterance. Stimulants were administered with benefit
in two cases ; the third proved fatal. Mr. Sobo met with the case of a child,
aet. 5, who ate more than a drachm of the seeds slightlyroasted. In about an
hour he appeared much excited and delirious, pulse 120, face flushed, eyes of
a dazzling lustre, and pupils dilated; there were convulsive motions of the
limbs and neck, with thick frothy saliva about the mouth. Emetics were
given; some stramonium-seeds were ejected, and more were brought away in
the evacuations by a full dose of castor oil. In three days the boy had per-
fectly recovered. (Med. Times, Oct. 9, 1847, 650.) Paralysis and delirium
have been witnessed among the symptoms, which on the whole bear a very
remarkable resemblance to those occasioned by belladonna. The detection of
the seeds in the vomited matters or in the faeces, will be a certain means of
diagnosis.

In a singular case which became the subject ofa trial at Osnabruck, a wo-
man administered to her mother, a decoction of the bruised seeds of the thorn-
apple, of which it is supposed, there were about 125. She very soon became
delirious, threw her arms about, and spoke incoherently; she died in seven
hours. (Henke, Zeitschrift der S. A. 1837,i. H.) The seedsretain their pro-
perties notwithstanding exposure to heat: thus the smoking of stramonium-
seeds is attended with danger. One of the methods of poisoning adopted by
the Hindoos, not so much with theintentionof destroying life as of facilitating
the perpetration of robbery, consists in administering to persons a strong de-
coction of the seeds in curry, or some other highly flavoured article of food.
Delirium and insensibility soon follow, and sometimes death is the result; but
no suspicion of the real cause appears to be excited. The local application of
the bruised leaves, seeds or fruit, to an abraded portion of skin, may give rise
to all the effects of poisoning. Death may takeplace even although the whole
of the seeds have been ejected, provided they have remained in the body fora



629DATUMA. POISONING BY TOBACCO.

•sufficiently long period to allow of the absorption of the poisonous principle.
This happened in a case reported by Mr. Duffin,—that of his own child, aet.
2, who swallowed about one hundred seeds of stramonium, weighing sixteen
grains: the usual symptoms were manifested in an hour, and the child died
in twenty-four hours, although twenty seeds had been ejected by vomiting and
eighty by purging. (Med. Gaz. vol. xv. 194.)

The Extractof stramonium possesses the properties ofthe seeds, producing,
in an over-dose, dryness of the fauces, intoxication, and delirium. Dr. Traill
has known two cases ofpoisoning by this substance, in one of which eighteen
grains were taken by mistake for extract ofsarsaparilla. (Outlines, 141.) The
medicinal dose of the extract is about a quarter of a grain; of the powdered
seeds, half a grain; and of the leaves, one grain.

Appearances.—In a well-marked case of poisoning by stramonium-seeds,
in which death took place in less than eight hours, Mr. Allan found the fol-
lowing appearances:—great turgescence of the vessels of the brain and its
membranes,—the brain firm and highly injected,—choroid" plexus turgid,—
ventricles containing serum,—substance of the lungs vascular,—heart flaccid:
the stomach contained about four ounces of ingesta, consisting of food mixed
with eighty-nine seeds of stramonium. There were two patches of extrava-
sation in the mucous coat: one on the larger curvature,and the other near the
pylorus,—many seeds and" fragments were also found in the intestines. (Lan-
cet, Sept. 18, 1847,p. 298.) In the Osnabruck case, there were marks of
diffused inflammation about the cardia. In Mr. Duflin's case, there was no-
thing remarkable in the condition of the brain or its membranes:—no seeds
were found in the intestinal canal.

[Owing to the frequent occurrence of this plant in the United States, nume-
rous cases of poisoning by it have been reported. In many of them, in addi-
tion to the usual symptoms of narcotic poisoning, an eruption appeared on the
skin.—G.]

Analysis.—The seeds of stramonium, from which accidents have most fre-
quently occurred, are flattened, kidney-shaped, rough, and of a dark-brown
or black colour.

Daturia.—The poisonous properties of this plant are owing to the presence
of the alkaloid Daturia, which forms about one per cent, of the dried vegeta-
ble. This substance crystallizes in colourless quadrangular prisms: it has a
bitter taste, becoming acrid, and resembling that of tobacco. It is highly poi-
sonous : the eighth of a grain killed a sparrow in three hours. When dis-
solved and placed on the eye of an animal, it causes excessive dilatation of
the pupil, which lasts for some days. It is readily dissolved by boiling water,
and the solution has atstrong alkaline reaction. In its chemical properties it
closely resembles hyoscyamia and atropia.

The absorption of this poisonous alkaloid is .doubtless the cause of the
symptoms. Mr. Allan, in the case just related, states that he obtained from
six ounces ofurine, taken from the bladder of the deceased, crystals of daturia*?
but they appear to have been of an entirely different form, i. e. pentahedral or
polyhedral plates, instead of quadrangular prisms. They resembled daturia
only in causing dilatation of the pupil when dissolved in water and the solu-
tion was dropped into the eye. Their form appears to have been thatassigned
to cystin by microscopical observers. (Bird's Urinary Deposits, 146.)

TOBACCO.
The leaves of the Nicotiana Tabacum, variously prepared, either as to-

bacco or snuff, exert a very powerful action on the system, although fatal
cases of poisoning by tobacco are by no means common. The effects which
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this substance produces, when taken in a large dose, either in the form of
powder or infusion, are well-marked. The symptoms are nausea, vomiting,
vertigo, delirium, loss ofpower in the limbs, generalrelaxation of themuscular
system, trembling, complete prostration of strength, coldness of the surface
with clammy perspiration, convulsions, paralysis, and death. In some cases
there is diarrhoea, with violentpain in the abdomen; in others there is rather a
sense of sinking or depression in the cardiac region, passing into syncope, or
creating a sense of impending dissolution. With the above-mentioned symp-
toms there is dimness of sight, with confusion of ideas,—a small, weak, and
scarcely perceptible pulse, and difficult respiration. Dr. M'Gregor has seen
some of the most severe symptoms follow the administration of an enema
which contained only half a drachm of tobacco in the form of decoction.
(Lancet, Aug. 30, 1845, 240.) Dr. Paris witnessed a case, which proved
rapidly fatal, where a decoction of tobacco had been used as an enema in the
attempted reduction of strangulated hernia (Med. Jur. ii. 418;) and several
cases of a similar kind are recorded by other writers. Dr. Periera considers
that it would not be safe to use more than fifteenor twenty grains under these
circumstances, and he quotes an instance from Dr. Copland, in which death
was caused by so small a dose as thirty grains. (Mat. Med. ii. 1254.) The
fatal effects of tobacco may follow very speedily on its administration. Death
has beenknown to take place in so short a period as three-quarters of an hour;
and a case which occured to M. Tavignot is reported to have terminated fa-
tally in eighteen minutes. (Brit, and For. Med. Rev. No. xxiv. 562.)

According to M. Demarquay,' there is a peculiarity in the action of tobacco,
in poisonous doses, on animal heat. There are some substances, such as
morphia, which tend to lower the temperature of the body; others such as
digitalis, belladonna, and strychnia, increase it. Tobacco neither raises nor
depresses it. (L'Union Medicale, Juillet 24, 1847, 371.) This statement is
not borne out by observation, as under the influence of tobacco there is often
great coldness of the surface.

Tobacco acts locally as a poison: thus, when applied to wounded, abraded,
or diseased surfaces, in the form of powder, juice, or as a decoction of the
leaves, it may occasion themost alarming symptoms, and even death. (Orfila,
ii. 404.) This fact is of importance, as some quack-remedies for skin-dis-
eases are formed of tobacco.

There have been but few instances in which the bodies ofpersons, poisoned
by tobacco, have been inspected. Orfila found, on examining the body of a
dog killed by this substance, that the mucous membrane of the stomach was
strongly reddened throughout. From the insolubility of thefibrous portion of
tobacco, it is most probable that some of it would be found in the stomach on
inspection.

Tobacco is rarely administered medicinally in substance. In a dose of five
or six grains, Snvffacts as a powerful emetic, and in larger doses it produces
symptoms of poisoning. It is a remarkable instance of the effectof habit, that
the quantity thrust into the nostrils, as a sort of morbid luxury, does not appear
to produce any directly noxious effects on the system. The diurnalallow-
ance of many snuff-takers, introduced into therectum in powder, would most
probably give rise to serious symptoms, in one whose system was not habitu-
ated to the use of tobacco. The same may be observed of chewing tobacco,
and smoking: in the latter case, the volatile oil of tobacco is brought into im-
mediate contact with the mucous membrane, producing vertigo and sickness,
in those not accustomed to the practice. In two instances, in which a large
quantity of tobacco was consumed by smoking, death was the result. This
involves a question as to the chronic form of poisoning by tobacco. Drs.
Prout, Layoook, and Wright, consider that habitual smoking is injurious 1o



631POISONING BY TOBACCO. ANALYSIS.

health, because it is liable to disorder the digestive functions. This is denied
by others, on account of the difficulty of showing that the health of inveterate
smokers is damaged by the habit, or that their lives are shortened by it. Dr.
Prout's view appears to me, notwithstanding, quite reasonable. A poisonous
substance like tobacco, whether in powder, juice, or vapour, cannot be brought
in contact with an absorbing surface like mucous membrane, without in many
cases producing disorder of the system, which the consumer is probably quite
ready to attribute to any other cause than that which would render it neces-
sary for him to deprive himself of what he considers not merely a luxury, but
an article actually necessary to his existence. The argument that cases Can-
not be adduced to show direct injury to health, proves too much, for the same
difficulty exists in respect to the habit of opium-eating, (p. 474, ante.) On
this subject see Med. Gaz. xxxviii. 590, and Lancet, Aug. 1845, 240. Some
doubt has existed whether the vapour of this substance, in tobacco manufac-
tories, is or is not injurious to the health of the workmen employed. M. Pa-
rent-Duchatelet considered that after a time,it had no influence on health. The
more recent researches ofM. Melier have, however, led to theconclusion, that
the vapours long respired are injurious. The primary effects are headach,
nausea, languor, loss of appetite and sleep; the secondary effects are mani-
fested by a species of cachexia, indicated by an altered complexion. He at-
tributes these symptoms to the nicotina which is volatilized. (Gaz. Med.
Mai. 3, 1845.)

Poisoning by tobacco has not often given rise to medico-legal discussion.
This is the more remarkable, as it is an easily accessible poison to the lower
classes, and the possession of itwould not, as in the case of other substances,
excite surprise or suspicion. It is probably more extensively used to aid the
purposes of robbers than is commonly believed; and there is reason to suppose
thatporter and other liquors sold in brothels, are sometimes drugged with it.
Dr. Ogston communicated an interesting case of this kind to Dr. Christison
(Op. cit. 850,) in which tobacco was administered to a man in whiskey, and
he soon afterwards died, in a state of insensibility, without being able to give
any account of the circumstances. Dr. Ogston detected Nicotina in the con-
tents of the stomach. An investigation took place in this metropolis, in the
autumn of 1847, in which a man was charged with attempting to poison his
wife, by administering snuff in ale. The woman's life was saved by thespeedy
use of the stomach-pump. The case was dismissed, as-there was a want of
clear proof of criminal intention. A question here arose as to what quantity
of tobacco would destroy life. The medical witness is reported to have said,
that a quarter of an ounce infused in a pint of liquid, would be sufficient to
destroy three persons. This is no doubt true. Thirty grains have proved
fatal, and twenty grains might even kill an adult. Many kind of snuffs are,
however, extensively adulterated with various powders; some contain lime,
and even red lead: hence they are not to be regarded as consisting of pure
tobacco.

Analysis.—Tobacco may be found in substance in an organic liquid, or in
the stomach: it may then be recognised by its odour and physical properties.
Its poisonous effects are due to the presence of a peculiar volatile alkaloid,
which, like conia, is liquid. It is called Nicotina, and, according to Dumas,
it forms less than the l-1000th part of tobacco. Pereira assigns a much larger
proportion than this:—thus, according to him, 1000 parts of Cuba tobacco
give 8*64 of nicotina; of Virginia, 10*; and of smoking tobacco, 3*86. (Mat.
Med. ii. 1247.)

Nicotina.—This liquid is commonly described as colourless; but it is more
generally of a yellow colour, which becomes darker by exposure to air. Ithas a pungent, irritating odour, like that of tobacco, and an acrid burning taste.
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It has an alkaline reaction, and is soluble in water. It remains liquid down to
21°. At 212° it evolves white alkaline vapours, which have a powerful
odour. It is not very inflammable, but it may be burnt like an oil by means
of a wick. It is a most powerful poison. A concrete volatile oil, called
Nicotianin, is obtained by the distillation of tobacco leaves; and there is an
empy-reumatic oil, which results from the decomposition of tobacco by distil-
lation at a very high temperature.

Tobacco in organic liquids.—Nicotina may be thus extracted, so as to
demonstrate its properties. Digest the evaporated residue in water, with diluted
sulphuric acid, so as to dissolve the nicotina. Mix this with slaked lime, and
distil carefully : nicotina mixed with ammonia passes over. Neutralize this
liquid with diluted sulphuric acid,—concentrate and separate the sulphate of
nicotina from that of ammonia by means of ether. The sulphuric acid may be
separatedby hydrate of baryta, and the nicotina obtainedfrom the ether by distil-
lation or spontaneous evaporation. (For other details, see Dumas, Traite de
Chimie, t. v. 814.) By a process analogous to this, Dr. Ogston was enabled
to discover it in the case of the individual whose body he inspected, (page 631.)
A large quantity of tobacco must be present in order that the process should
succeed, since sixty grains of common tobacco do not contain more than 0*24
gr., or less than a quarter ofa grain, of nicotina. M. Schloesing has recently
suggested another process for the extraction of this alkaloid. (Comptes Ren-
dus, 21 Dec. 1846, 1142.)

YEW

It has been long known that the berries and leaves of the yew-tree (taxus
baccata) are poisonous to cattle;—they act very energetically, and produce
death in a few hours, sometimes without vomiting or purging. It is stated by
Dr. Percival, that a tablespoonful of thefresh leaves was administered to three
children of five, four, and three years of age as a vermifuge. Yawning and
listlessness soon succeeded ; the eldest vomited a little, and complained of pain
in the abdomen, but the other two suffered no pain. They all died within a
few hours of each other. An interesting case of poisoning by the berries of
this tree, was published a few years since by Mr. Hurt, of Mansfield. A
child aged three years and a half, ate a quantity of yew-berries about eleven
o'clock. In an hour afterwards, the child appeared ill, but did not complain
of any pain. It vomited part of its dinner, mixed with some of the berries.
A medical man was sent for, but the child died in convulsionsbefore he arrived.
On inspection, the stomach was found filled with mucus, and the half-digested
pulp of the berries and seeds. There were patches of redness in the mucous
membrane, and this was so much softened that it could be detached with the
slightest friction. The small intestines were also inflamed.

In March, 1845, a case was reported to the Dublin Pathological Society by
Dr. Mullan, in which a lunatic had died from the effects produced by yew-
leaves. The deceased was observed chewing the plant, probably from that
perversion of appetite so commonly observed in insanity, and before the atten-
dants had taken it from him, he had succeeded in swallowing a portion of the
masticated juice. He was soon afterwards seized with giddiness, sudden
prostration of strength, vomiting,coldness of the surface, spasms, and irregular
action of the heart. He died in fourteen hours. On inspection, the stomach
was found much distended,—it contained some yew-leaves. There was em-
physema in the submucous tissue, but no other abnormal change: there was
some thickening with opacity of the arachnoid, which might have been due
to the insanity. (Dub. Hosp. Gaz., May 15, 1845, p. 109.)

There is no doubt thatthe yew is a powerful poison ofthe narcotico-irritant
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class. The nature of the poisonous principle is unknown, nor is it certain
whether, with respect to the berry, the poison is lodged in the pulp or the
seed. Infusion of yew-leaves, which is popularly called yew-tree tea, is
sometimes used for the purpose of procuring abortion by ignorant midwives.
A case of death from a person drinking this infusion is reported in the regis-
tration returns for 1838-9. In thereturns for 1840, there is also one death of
a female, aet. 34, referred to her having eaten the berries of the yew.

Analysis.—The leaves or berries may be found in the stomach. The yew
and the savin are the only poisons of the coniferous order which grow in this
country. The apex of the leaf of the yew is lancet-shaped, that of the savin
acuminated : the yew-leaf does not possess the powerful odour of savin when
rubbed. Yew-berries are seen in autumn ; they are of about the size of a pea,
of a light red colour, dull on the surface, and translucent. They are open at
the top, allowing a hard brown kernel to be seen. This is of an ovoid shape,
and it forms the greater part of the berry. The fine red skin contains a
colourless and remarkably viscid or adhesive juice, which reddens litmus
paper, and has a nauseous sweetish taste.

POISONS NOT ARRANGED IN THE FOREGOING CLASSES.
Indian Hemp, Cannabis Sativa vel Indica.—The inspissated resinous

exudation of the leaves and stems of this plant,known in the East as Churrus
and Chaschisch, has been introduced into this country as a substitute for
opium. Its effects appear to be very uncertain: insome instances, large doses,
either in the form of extract or tincture, have been given with impunity, while
in other cases, symptoms resembling those ofnarcotic poisoning, haveresulted
from small quantities. On the whole, its effects in England have been much
less powerful that those observed in India. In a large dose,Indian hemp pro-
duces a pleasant species of intoxication. The nervous system is also most
singularly affected, while the intellectual powers remain unaltered. According
to Mr. Ley, the inebriation is of the most cheerful kind, causing the person to
sing and dance, and to eat food with great relish. It also excites aphrodisiac
propensities. The intoxication, which lasts about three hours, and is some-
times attended with uncontrollable laughter, is succeeded by sleep. There is
no nausea, sickness, or diarrhoea; and the day following, there may be slight
giddiness, with vascularity of the eyes. (Prov. Med. Jour., March 18, 1843,
p. 487.) Dr. O'Shaughnessy found that a grain produced insensibility after
the stage of excitement, and that the individual was perfectly cataleptic. Mr.
Donovan was induced to try the effects of it upon himself, and he swallowed
fourteen grains of theresinous extract at night. He awoke about five o'clock
in the morning, and felt a rush of strange sensations through his head, attended
with a cracking noise and a sense of vibration through the whole of his body.
An explosion then appeared to take place in his head, and he gradually lost
all sense of feeling. His intellect was not in the least disturbed,—his memory
was good,—he could reason clearly, and was as conscious of external objects
as in health ; but he had absolutely lost the consciousness of having a body:
his whole corporeal existence appeared to be comprised within his head and
in a small portion of his chest near his throat! In these parts he felt as much
alive as ever; but all other parts were without feeling, and apparently annihi-
lated. These extraordinary sensations gradually passed off*: he became sick,
and on attempting to get out of bed, he could scarcely walk for giddiness.
(Dub. Med.Press, March 5, 1845, 153.) The following case will show that
the administration of this medicine is not unattended with danger. A lady,
aet. 26, by the advice of her medical attendant, swallowed three doses, of five
drops in each, of tincture of Cannabis Indica, with an interval of two hours



634 NOXIOUS EFFECTS OF SULPHATE OF QUININE.

between the first and second dose, and three hours between the second and
third. She joined her family at dinner as usual; but some incoherence of
manner and speech was observed, and almost immediately afterwards, she
became violently sick, and vomited. She was quiteunconscious; the extremi-
ties and body were cold; the wrist pulseless ; eyes wide open and staring,—
pupils somewhat contracted, and quite insensible to the strongest light, with
violent convulsions of the whole frame, and involuntary twitchings of the mus-
cles. These latter symptoms lasted for two days, whether she was asleep or
awake. She was quite insensible for a quarter of an hour, and did not reco-
ver her consciousness during the whole night. The pulse, which varied from
140 to 150, was extremely feeble, and intermitted from time to time during
the two following days. The patient had not beenpreviously subject to fits of
any description. (Monthly Jour. Med. Sciences, April 1847,p. 776; and Prov.
Med. Jour. March 10, 1847.) If this drug should come into more extensive
use, it is not unlikely that it may give rise to serious accidents. It appears to
be very uncertain in its effects.

Quinia.—This alkaloid, obtained from Peruvian bark, is.extensively used in
medicine under the form of disulphate, or as it is commonly called sulphate
op quinine. Some alarming effects have of late years been observed to follow
its administration in large, or in small doses frequently repeated. In doses of
from ten to twenty grains, Dr. Pereira states that it causes griping pain and
heat in the abdomen, with vomiting and purging, ptyalism, a febrile condition
of the system, headach, giddiness, somnolency, delirium, and stupor. (Mat.
Med. ii. 1407.) In addition to these symptoms, amaurosis and convulsions
have been observed in certain cases. The common medicinal dose is from
three to ten grains; but even this cannot always be borne by patients. M.
Desiderio has observed that this substance produced, both in manand animals,
drowsiness, difficulty of maintaining the erect position, obscured vision, and
drooping of the eyelids. He regards it as a poison, and considers that, in its
toxicological effects, it resembles the acetate of morphia. M. Sandri found
that eighteen grains killed a rabbit in less than three hours. On inspection,
the whole of the brain and its membranes were strongly congested; the lungs
were of a bright red colour, and also congested; and the heart contained a
large quantity of blood brighter than natural. (Gaz. Med. 17 Juillet, 1847,
585.) Instances of its fatal operation in the human subject are not wanting,
as the following cases will show. A man, aet. 26, labouring under acute rheu-
matism, was ordered by M. Recamier, at the Hotel Dieu, to take on the first
day, forty-six grains of sulphate of quinia in twelve powders, one to be taken
every hour. On the second day seventy-seven grains were prescribed in
twelve powders, to be taken hourly. The patient had taken nearly two-thirds
of the quantity, when he was suddenly attacked with delirium, and died in a
few hours. On dissection, the membranes of the brain were found inflamed,
and there was sanguineous effusion. (Med. Gaz. xxxii. 430.) Dr. Baldwin, of
the United States, has reported a case in which convulsions, blindness, and death
followed from the administration of this medicine to a girl five years of age.
Two grains were given every second hour. On the following day there was
great anxiety of countenance, with irregular heavy breathing, and extreme rest-
lessness. After a certain period, a dose offour grains was given twice at an inter-
val of three hours. The restlessness increased, the pupils of the eyes were
widely dilated, and she was found to be totally blind. She had violent convul-
sions, and diedthree hours after taking the last dose. The principal appearance
was great vascularity of the stomach and intestines. Dr. Baldwin considers
from his observations, that with this will be found congestion of the brain and
lungs, and a dark and fluid condition of theblood. He believes, that fromfifty
to eighty grains of a pure specimen of quinine given at once, would produce
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death nine times out of ten in healthy adults; and occasionally even smaller
doses might operate fatally. (Amer. Med. Jour. Med. Sci., April 1847,p.
292.) In the same journal (p. 515,) four cases are related by Dr. M'Lean, in
which blindness was the result of large doses of this medicine. In a set of
cases reported by Dr. Thorn, the symptoms partook of the characters of mer-
curial erethism. (Philadelphia Med.Examiner, April 1847,217.)

There can be very little doubt that quinia, like the other alkaloids, is ab-
sorbed. It is stated by Landerer that it was found in the milk of a nurse, to
whom the sulphate had been administered medicinally, and that the child
refused to take the milk. On the whole the subject of poisoning by quinine
has received but little attention in this country. A sufficient number of facts
has, however, been accumulated in France and America, to show that this
medicine cannot be administered in large doses, or fora longcontinuance, with
impunity.

Treatment.—This consists in the free administration ofany liquid containing
tannin, as this substance forms a completely insoluble compound with the
alkaloid, and may thus retard absorption. This treatment should be followed
by emetics, or the use of the stomach-pump.

Analysis.—The common sulphate of quinine crystallizes in light flocculent
prisms. It is not very soluble in cold water, except on the addition of an
acid, when it forms a solution which, even when very largely diluted with
water, presents an intensely blue colour at the surface (a characteristic pro-
perty.) Its solution is precipitated by caustic potash, and the precipitate is
not soluble in an excess of the alkali;—also abundantly by infusion of galls.
Sulphuric acid is detected in the liquid by the process elsewhere described.
(See Sulphuric Acid.) The crystals, when pure, are not carbonized by
strong sulphuric acid in the cold: when exposed to heat, on platina foil, they
melt and burn like a resin.

Carbazotic Acid (Nitropicric Acid.)—This is a solid crystalline acid,
obtained from the action of nitric acid on indigo. According to the results of
experiments on animals, it appears to be a narcotico-irritant poison. Ten
grains have sufficed to kill a dog in less than two hours. The symptoms con-
sisted intremor of the limbs, stupor, and convulsions. After death the stomach
was found dyed by the acid of an intense yellow colour; and as a proof that
it had been absorbed, the same colour was found to extend through the coats
of the blood-vessels.

Independently of the vegetable poisons hitherto considered, a narcotico-
irritant action is possessed by the Anagallis arvensis (Meadow pimpernel,)
Mercurialis perennis (Mountain mercury,) Qlerophyllum sylvestre (Wild
chervil,) Sium latifolium (Procumbent water-parsnip,) Kalmia latifolia (Moun-
tain laurel,) Spigelia Marylandica (Pink root,) Aristolochia clematis (Com-
mon birthwort,) and the Saponaria officinalis, or Soapwort. The poisonous
principle in the last-mentioned plant is Saponine; and, according to M. Mala-
pert, it exists in numerous other vegetables, and confers upon them noxious
properties. (Gaz. Med., Jan. 30, 1847,98.)
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POISONOUS GASES.

CHAPTER XLIH.

MODE OP ACTION OP THE POISONOUS GASES AMMONIA—CARBONIC ACID—SYMPTOMS
AND APPEARANCES—ITS OPERATION AS A POISON TREATMENT—ANALYSIS CHAR-
COAL-VAPOUR—FATAL EFFECTS OP COAL-VAPOUR—SULPHUROUS ACID—VAPOUR OF
LIME- AND BRICK-KILNS—CONFINED AIR—COMBUSTION IN MIXTURES OF CARBONIC
ACID—DIFFUSION OF THE GAS IN AIR—COAL-GAS—CARBURETTED HYDROGEN—CAR-
BONIC OXIDE—EXHALATIONS OF THE DEAD—CHLORINE—MURIATIC ACID—PROTOXIDE
AND DEUTOXIDE OF NITROGEN—OXYGEN—CYANOGEN AND OTHER GASES.

General remarks.—The numerous gases with which chemists are acquainted,
are found to vary materially in their operation when introduced into the lungs;
and a division has been established among them into those which have a nega-
tive, and into those which have a positive action. The former alone can be
considered to cause death by asphyxia or suffocation $ for the gases which
have a positive influence,must be regarded as poisons. Now experiment has
shown that there are but two gases which are essentially negative in their
operation,—these are hydrogen and nitrogen; all the others have a poisonous
action when introduced into the body. Indeed, with regard to hydrogen,
some doubt may be fairly entertained respecting its claim to be considered as
a truly negative agent; for the researches of Allen and Pepys in this country,
and the observations of Wetterstedt in Sweden, have shown that it cannot be
substituted for nitrogen in atmospheric air, without inducing somnolency and

lethargy. (Berzelius, Traite de Chimie, vii. 106.) If, then, we admit that
the greater number of the gases are poisonous, it is scarcely correct to regard
these bodies as purely asphyxiating agents. The.state of lifelessness which
follows their introduction into the lungs, is not to be ascribed to the simple
negation of air, as in the case of drowning, hanging, or strangulation; but to a
deleterious impression produced on the system, something analogous in its
effects to that which is observed to follow the ingestion of a poisonous dose
of hydrocyanic acid. The differences are, that the poison is aerial, acts more
rapidly, and is applied to the surface of the lungs instead of the stomach; but,
strictly speaking, a person is no more suffocated by carbonic acid, than he is
by arsenuretted hydrogen. (See ante, p. 308.)

The greater number of the poisonous gases are never likely to be met with
in the atmosphere so abundantly as to produce injurious consequences; they
are chiefly complex products of art:—hence fatal accidents, arising from their
inhalation, most commonly occur under circumstances which can leave no
question respecting the real cause of death. Agents of this description can
rarely be employed withany certainty as instruments of murder; and if they
were so employed, the fact could be established onlyby circumstantial evidence.
One alleged instance of murder by carbonic acid is reported by M. Devergie.
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(Ann. d'Hyg. 1837,i. 201.) Death, when arising from therespiration of any
of the gases, is generally attributable to suicide or accident. In France, it is
by no means uncommon for individuals to commit self-destruction by sleeping
in a closed apartment, in which charcoal has been suffered to burn; while in
England, accidental deaths are sometimes heard of, where coal has been em-
ployed as fuel in small and ill-ventilated rooms. On such occasions, a per-
sonmay be found dead without any apparent cause to the casual observer,—the face may appear tumid and discoloured, and the cutaneous surface may be
covered with ecchymosed patches. The discovery ofa body under these cir-
cumstances, will commonly be sufficient, in the eyes of the' vulgar, to create a
suspicion of murder; and some individual, with whom the deceased may have
been at that period on bad terms, will, perhaps, be pointed out as the mur-
derer. In such a case, it is obvious that the establishment of the innocence of
an accused party may depend entirely on the discriminationand judgment of
a medical practitioner. An instance, illustrative of the consequences of this
popular prejudice, occurred in London in 1823. Six persons were lodging in
the same apartment where they were all in the habit ofsleeping. One morn-
ing an alarm was given by one of them, a female, who stated that onrising
she found her companions dead. Four were discovered to be really dead, but
the fifth, a married man, whose wife was one of the victims, was recovering.
He was known to have been on intimate terms with the female who gave the
alarm, and it was immediately supposed that they had conspired together to
poison the whole party, in order to get rid of the wife. The woman who
was accused of the crime was imprisoned; and an account of the supposed
murder was soon printed and circulated in the metropolis. Many articles of
food about the house were analyzed, in order to discover whether they con-
tained poison, when the whole of the circumstances were explained by the
man stating that he had placed a pan of burning coals between the two beds
before going to sleep and that the doors and windows of the apartment were
closed. (Christison, 583.) A set of cases of a similar kind, in which there
was at first a very strong suspicion of poisoning, has been lately reported in
the Medical Gazette, by Mr. Smith, ofLiverpool, (xxxvi. 937.)

AMMONIA.

The effects of this irritant gas have already been described in speaking of
its operation as a poison when dissolved in water, (ante, p. 224.) Animals
when immersed in it are speedily destroyed under symptoms similar to those
caused by the solution. The whole of the body is strongly impregnated with
the powerful and well-known odour ofammonia.

CARBONIC ACID.

This gas is freely liberated in respiration, combustion, and fermentation;
it is also extricatedin the calcination of chalk or limestone, and is abundantly
diffused through the shafts and galleries of coal-mines, where it is commonly
called choke-damp. Carbonic acid gas is likewise met with in wells, cellars,
and other excavations in the earth. In these cases it is found most abundantly
generally on the soil, or at the lower part of the well; and it appears to pro-
ceed from the decomposition of animal aad vegetable matters confined in such
situations. The slow evaporation of water strongly charged with the gas,
while trickling over the sides of these excavations,may likewise assist in con-
taminating the air. Damp sawdust or straw slowly absorbs oxygen from a
confined atmosphere, and sets free carbonic acid.

Symptoms.—The symptoms of poisoning by this gas, will vary according to54
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the degree of concentration in which it is present in the atmosphere respired.
When it exists in a fatal proportion, the symptoms commonly observed are as
follows:—a sensation ofgreat weight in the head, giddiness,a sense of constric-
tion in the temporal regions, a ringing in the ears, with a pungent sensation in
the nose; a strong tendency to sleep, accompanied by vertigo, and so great a
loss of muscular power, that if the individual be at the time in an erect pos-
ture, he instantly falls as if struck to the ground. The respiration, which is
observed to be at first difficult aud stertorous, becomes suspended. The ac-
tion of the heart, which on the first accession of the symptoms is very violent,
soonceases. Sensibility is lost, and the person now falls into a state of pro-
found coma, or apparent death. The warmth of the body still continues; the
limbsremain flexible, but they have been observed to become rigid, or even
occasionally convulsed. The countenance is commonly of a livid or of deep
leaden colour, especially the eyelids and lips, but on someoccasions it is stated
to have been pale. The access of these symptoms has been sometimes ac-
companied by a pleasing sensation of delirium, while at others the most acute
pains have been suffered. In some instances there appears to have been irri-
tability of the stomach; for the affected person has ejected the contents of the
stomach in a semi-digested state. Those who have been resuscitated, have
often felt pain in the head, or pain and soreness over the body for several
days; while, in a few severe cases, paralysis of the muscles of the face has
supervened on recovery.

Post-mortem appearances.—Externally, the whole of the body appears as
if it were swollen, especially the face, which is generally livid, and the fea-
tures are much distorted. The cutaneous surface is covered in parts by
patches of a violet hue, but, in some instances, the skin has been extremely
pale; the eyes are generally prominent, and, in many cases, retain their usual
brilliancy for some time after death. The body of an individual who has pe-
rished from the inhalation of carbonic acid, is said to retain the animal heat,
cseteris paribus, for a longer period thanusual; and, hence, according to Orfila,
cadaverous rigidity does not commonly manifest itself untd after the lapse of
many hours. In a case to be related presently, the body was, however, found
to have cooled considerably within the short space of two hours. On making
a post-mortem inspection, the venous system is found filled withblood of a
dark colour; and the vessels of the lungs and brain are observed to be especi-
ally in a state of congestion. The tongue appears swollen, and it is stated by
Orfila, that the mucous membrane of the intestinal canal is often interspersed
with dark ecchymosed patches.

It will be seen that there is nothing very characteristic in the post-mortem
appearances, and thus it is always easy to ascribe death to apoplexy or some
other cause ; but it should be remembered that carbonic acid itself acts by in-
ducing apoplexy or cerebral congestion. A stove was actually allowed to be
patented a few years since—the principle of which was to permit the escape
of the products ofcombustion in an invisible form into an apartment! There
were many educated persons so ignorant as to believe, thatbecause the fumes
were invisible they were inert; others speculatedupon thequantity of carbonic
acid evolved being small! The use of this stove appears to have led to the death
of a man named Trickey, in St. Michael's church, in 1838,and many other
serious accidents. The case of Trickey is in many respects worthy of the
attention of the medical jurist. (See Lancet, Nov. 1838.)

Action on the body.—Some(hfference of opinion still exists respecting the
manner in which carbonic acid acts on the body. Sir Humphry Davy ascer-
tained that carbonic acid, in a perfectly pure state, did not pass into the tra-
chea when an attempt was made to respire it: the glottis seemed to close
spasmodically at the moment that the gas came in contact with it. On di-
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luting the carbonic acid with about twice its volume of air, he found that he
could breathe it; but it soon produced symptoms of vertigo and somnolency.
In fact, in a diluted state, it is certain that it must penetrate into the lungs, or
otherwise it would be impossible to explain why it should produce any other
symptoms than those witnessed in the inhalation of hydrogen or nitrogen.
The facts which have been collected by Dr. Christison show, in a striking
point ofview, that carbonic acid is a real and energetic poison of the narcotic
kind. If, as Nysten supposed, it had a negative effect when respired, it ought
to follow, that it might be substituted for nitrogen, in the proportion in which
thatgas exists in atmospheric air. But a mixture of carbonic acidand oxygen,
in atmospheric proportions, has been shownby M. Collard de Martigny, to pro-
duce rapidly fatal effects upon the animal system. Such a mixture cannot be
breathed even for a period of two minutes, without giving rise to serious
symptoms.

When the gas enters into the pulmonary cells, it is probably absorbed by
the blood, and circulated with that fluid throughout the body. Its specific ac-
tion on the brain may be inferred from the headach, vertigo, somnolency, and
coma, which follow its introduction, as also from the loss of muscular power
in persons labouring under its effects, and the paralysis which is sometimes
seen in those who have recovered. A very small proportion ofcarbonic acid,
when respired for a certain time in combination with air, will suffice to de-
stroy life in man, or in any of the higher orders of animals. It is generally
admitted by physiologists, that an atmosphere containing more than one-tenth
of its volume of carbonicacid, will, if introduced into the lungs, speedily prove
fatal to human life. M. Guerard has lately called in question the general
opinion that carbonic acid is very fatal to life. He says it may be mixed in
very large proportions with atmospheric air without causing death, and attri-
butes the noxious effects of charcoal-vapour to carbonic oxide, which he says
will prove fatal when in the proportion of only four or five per cent. (Ann.
d'Hyg. 1843, ii. 54.) IfM. Guerard had extended his experiments to the
Grotto del Cane, at Pozzuoli, near Naples, he wouldhave found that mixtures
which he describes as innocent, are speedily fatal to animal life. The air of
the grotto is a mixture of carbonic acid, common air, and aqueous vapour: it
contains no carbonic oxide; and I have not only witnessed its fatal effects on
animals, but have myself experienced the incipient symptoms of poisoning by
carbonic acid from respiring it.

It is necessary in ihese cases to make a distinction between the contamina-
tion of air from the admixture of free carbonic acid, and the case where the
carbonic acid is formed by combustion or respiration in a close apartment, at
the expense of the oxygen actually contained in air. Every volume of car-
bonic acid formed by combustion, indicates an equal volume of oxygen
removed. Such an atmosphere is, caeteris paribus, more destructive than
another where the air and gas are in simple admixture. If we assume that in
each case the noxious atmosphere contains ten per cent, of carbonic acid, then
in one instance there will be seven per cent, more of oxygen, and seven per
cent, less of nitrogen, than in the other, since the production of ten parts of
carbonic acid implies the loss of ten parts of oxygen.

This difference in the proportions may not be, practically speaking, correct;
because there is no apartment sufficiently closed, to prevent air rushing in
from the exterior while combustion is going on within it; but, nevertheless,
the above statement may be taken as'an approximation to the truth. When
the gas is respired in the lowest poisonous proportion, the symptoms come on
more slowly, and the transition from life to death is frequently tranquil ; this
is what we learn from the histories ofsuicides. The symptoms in such cases
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appear to resemble closely those which indicate the progressive influence of
opium, or any other narcotic poison, on the body.

Treatment.—:The best means for resuscitation are the employment of cold
affusion, with stimulating embrocations to the chest and extremities. If the
surface be cold, a warm bath should be employed, and on the appearance of
any signs of recovery, venesection may be performed. If at hand, oxygen
gas may be introduced into the lungs. A case, in which the use of this gas
is said to have been successful, is quoted in the Lancet, July 26, 1844, 531.
Oxygen gas was used for this purpose nearly forty years ago, by the late Dr.
Babington. (Med. Chir. Trans, i. Art. 8.)

Analysis.—Sometimes a medical jurist may be required to state, for the
purposes of justice, the nature of the gaseous mixture in which a person may
have died. He will have but little difficulty in determining whether carbonic
acid is the deleterious agent in such a mixture. When it exists in a confined
atmosphere, its presence may be identified, if previously collected in a proper
vessel, by the following characters. 1. It extinguishes a taper if the propor-
tion be above twelve or fifteen per cent.; and from the extreme density of the
gas, the smoke of the extinguished taper may be commonly seen to float on its
surface. 2. Lime-water, or a solution of subacetate of lead, is instantly pre-
cipitated white when poured into a jar of the gas; and the precipitate thus
formed may be collected by filtration, and proved to possess the well-known
properties of carbonate of lime or lead. Air containing only one per cent, of
carbonic acid, scarcely affects lime water. 3. When a solution of chloride of
lime, coloured by litmus, is added, the blue colour, on agitating the liquid in
the gas, is discharged. This clearly distinguishes carbonic acid from nitrogen.
The proportion in which carbonic acid exists in a mixture,maybe determined
by introducing into a given quantity, in a graduated tube over mercury, a
strong solution of caustic potash. Absorption will take place after a certain
time, and the degree of absorption will indicate the proportion of carbonic
acid present. When this destructive agent exists in a confined spot, as in a
well or cellar, it may be generally got rid of by placing within the stratum a
pan containing the hydrate of lime, loosely mixed into a paste with water, by
exciting combustion at the mouth of the pit, or, what is better, where available,
by a jet of high-pressure steam. Lives are often successively lost on these
occasions in consequence of one individual descending after another, in the
foolish expectation of at least being able to attach a rope to'the body of his
companion. The moment that the mouth falls within the level of the stratum,
all power is lost, and the person commonly sinks lifeless. The gas may be
collected by lowering a bottle filled with fine sand by means of a string
attached to the neck, and guiding the bottle by another string attached to its
base. When the bottle is within the stratum, it shouldbe turned with its mouth
downwards, then rapidly raised with its mouth upwards, by pulling the string
attached to the neck.

charcoal-vapour.

The gas extricated during the combustion of Charcoal, according to the
experiments of Orfila, is notpure carbonic acid,but a very compound mixture.
It operates fatally when respired, chiefly in consequence of carbonic acid con-
tained in it, the proportion of which, however, is subject to variation, according
to whether the combustion be vivid or not. When the charcoal burns vividly,
the quantity of carbonic acid is said to be less than when it is either nearly
extinguished or beginning to burn. In the former case, the carbonic acid is in
the'proportion of about eleven per cent, by volume—in the latter, the propor-
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tion amounts to about fourteen percent.; the remainder of the mixture is
made up of air, of free nitrogen, and of a portion of carburetted hydrogen, if
the charcoal be not too intensely ignited. (Orfila.)

The following case, illustrating the effects of charcoal-vapour, has been
reported by Mr. Collambell. (Med. Gaz. xxvii. 693.) In January, 1841, a
man was engaged to clean the windows of three smallrooms on the basement-
story of a house. The first room had a door opening into a court-yard—the
others merely communicated with each other by a central door, and there was
no fire-place in any one. A brazier of burning charcoal had been placed in
the outer room for the purpose of drying it, but it appeared that the deceased
had shut the outer door and had removed the brazier into the inner room of
the three, leaving the communicating doors open. In two hours the manwas
found quite dead, lying on the floor of the middle room. The countenance
was pale, as well as the whole of the skin; the eyes were bright and staring,
the pupils widely dilated; the lips exsanguine; the jaw firmly fixed; the
tongue protruding, and the face and extremities cold. Some frothy mucus had
escaped from the mouth. The person who discovered the deceased, found the
ashes in the brazier still burning, and he experienced great oppression in
breathing. An inquest was held without an inspection, and a verdict of acci-
dental death returned. The body was afterwards privately inspected by Mr.
Collambell. On opening the head, the vessels on the surface of the brain
were found highly distended with dark liquid blood; the pia mater was
bedewed with serum. The brain was of unusually firm consistence, and
numerous bloody points appeared on making a section ofit. The lateral ven-
tricles were distended with about an ounce and a half of pale serum, and the
vessels of the plexus choroides were much congested. The cerebellum was
firm, and presented on section numerous bloody points. About two ounces of
serum, tinged with blood, were collected from the base of the skull. The
lungs had a slate colour. On the left sideof the chest there were eight ounces
of serum, tinged with blood, and nearly an equal quantity on the right side,
On cutting into the organs, a large quantity of serous fluid, mixed with blood,
escaped. The bronchial tubes were filled with a frothy fluid, tinged with
blood. The pericardium contained an ounce of pale serum: the heart was
enlarged; the cavities contained no blood : the liver and kidneys were, how*
ever, much gorged. There was no doubt that the cause of death was the
inhalation ofcarbonic acid; and it is probable that the mandied from respiring
but a comparatively small proportion. The capacity of the chambers must
have nearly reached two thousandcubic feet; the deceased had been there only
two hours, and when the person who discovered him entered the rooms, the
air was not so vitiated but that he could breathe, although with some oppres-.
sion. The fuel was then in a state of combustion.

It often excites surprise on these occasions that no exertion is made to escape,
when it would apparently require but very slight efforts on the part of the indi-
vidual. The fact is, that the action of the vapour is sometimes very insidious;
one of its first effects is to create an utter prostration of strength, so that even
on a person awake and active, as in the case just related, the gas may speedily
produce a perfect inability to move or to call for assistance. For some good
remarks on the action of charcoal vapour by Dr. Bird, see Guy's Hospital Re-
ports, April 1839; and for a case illustrative of the dangerous effects of the
diluted vapour, see Ed. Med. and Surg. Jour. i. 541. In this instance, a char-
coal brazier was left only for a short time in the cell of a prison. It was re-
moved, and the prisoners went to sleep. They experienced no particular effects
at first, but after some hours, two werefound dead. Thus, then, an atmosphere
which can be breathed for a short time with impunity, may ultimately destroy
life.

54*
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In a case of alleged murder by carbonic acid, which occurred in Paris a few
years since, a question was put to the medical witnesses, respecting the quantity
of charcoal required to be burnt in a particular chamber in order to asphyxiate
two adult individuals. (Ann. d'Hyg. 1837, i. 201; 1840, 176: also Brit, and
For. Rev. xi. 240, and xxiii. 264.) This question could of course only be an-
swered approximately; because in burning charcoal, the sole product is not car-
bonic acid, and the substance itself is by no means pure carbon. Then again,
much of the carbonic acid formed, may escape in various ways from an imper-
fectly closed apartment. An attempt was made to infer the quantity of char-
coal consumed, from the weight of ashes found in the apartment; but no satis-
factory answer could be given to this question. The prisoner was, however,
convicted ofmurdering his wife by carbonic acid.

M. Devergie has shown that the slow combustion of wood may lead to the
evolution of a noxious vapour and give rise to dangerous consequences (Ann.
d'Hyg. 1835, i. 442.) His remarks have been recently confirmed by two cases
published by MM. Bayard and Tardieu. A man and his wife were found dead
in bed. There was a smoky vapour in the apartment, but no fire had been
lighted in the grate, and the chimney was blocked up. The planks of the floor
were widely separated, and there was a large hole in the boards at the foot of
the bed communicating with the apartment below. It was found, on examina-
tion, that some joists connected with the flue of an iron plate, which had been
heated for making confectionary the previous day, were in a smouldering state;
that the vapour had entered the bedroom of the deceased through the crevices
in the floor, and not finding a vent by the chimney, had led to these fatal results.
It is remarkable that the source of combustion was nearly nine yards distant,
and one person, who slept nearer to the flue of the iron plate, entirely escaped.
In the husband, the skin was of a reddish tint, the blood liquid, the cavities of
the heart empty, the lungs gorged, and there was no subpleural ecchymoses.
In the wife, there was less redness of the skin, the blood was coagulated in the
cavities of the heart principally on the right side extending to the vessels; less
engorgement of the lungs, and a great number of subpleural ecchymoses, indi-
cating thatstrong effortshad been madeto respire. There was at first a rumour
of poisoning, which was only removed by a close examination of the locality.
(Ann. d'Hyg. Oct. 1845, 369.)

COAL VAPOUR. SULPHUROUS ACID.

The gases extricated in the smothered combustion of coal are ofa compound
nature. In addition to carbonic acid, we may expect to find in the atmosphere
of a close room, in which such a combustion has been going on, sulphurous

acid gas, and the sulphuretted and i carburetted hydrogen gases. These
emanations are equally fatal to life; but in consequence of their very irritating
properties, they give warning of their presence, and are therefore less liable to
occasion fatal accidents. The sulphurous acid gas, when existing in a very
small proportion in air, has the power of irritating the glottis so violently, that,
if accidentally respired, it would commonly compel the individual to leave the
spot, before the vapours had become sufficiently concentrated to destroy life.
Nevertheless, accidents from the combustion of coal sometimes occur.

The following cases will convey a knowledge of the symptoms and post-mor-
tem appearances which are commonly met with on these occasions. Some
years since, four individuals, in a state of asphyxia, werebrought to Guy's Hos-
pital. It appeared that on the evening before, they had shut themselves up in
the forecastle of a coal-brig, and had made a fire. About six or seven o'clock
the same evening, some of thecrew accidentally placed a covering over the flue
on the outside, and thus stopped the escape of smoke from the fire, which was
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made of a kind ofcoal containing much sulphur. Early in the morning, one of
the crew, on opening the hatches, observed three of the inmates lying on the
floor senseless, and frothing at the mouth; the fourth in his crib, in a similar
condition. The air in the place was most offensive. After the men had been
brought on deck, one of them, aged twenty-one, began to recover, and when
brought to the hospital, he seemed only giddy, as ifintoxicated. He soon com-
pletely recovered. Another, aged forty, after breathing oxygen gas,and having
brandy and ammonia exhibited, showed no symptom of recovery, and died in
a few hours. A third, aged seventeen, soon began to rally, and, in a few
hours, was perfectly enabled to answer questions; he declared that he felt no
pain,sense of oppression, or weight either in his head or chest. The fourth, aged
fifteen, died the following day, having exhibited no symptoms of rallying. Sti-
mulants were administered internally, and warm fomentations were used, but
all efforts to produce reaction failed. The appearance of the individuals when
brought in, were as follows :—lips purple, countenance livid, surface of the body
cold, hands and nails purple, respiration very quick and short; pulse small,
quick, and feeble; pupils fixed; and total insensibility. The body of the man
aged forty was inspected about four hours after death. The membranes of the
brain were congested, and there was a large quantity of fluid under the tunica
arachnoides. The sinuses were gorged with blood. The lungs were in a state
of great congestion, as also the right cavities of the heart. It was remarked,
that this corpse was similar in appearance to that of an executed culprit. The
body of the lad aged fifteen was inspected about thirty-three hours after death.
Under the pia materwas observed one small ecchymosed spot; in the substance
of the brain there were more bloody points than usual; a small quantity of fluid
was found under the tunica arachnoides, and the sinuses were full ofcoagulated
blood. The lungs showed no congestion, but the right cavities of the heart
were much distended with blood. (For an account of two cases of recovery
from the effects ofcoal-vapour, see Med. Gaz., ix. 935.)

An interesting case of the fatal effects of coal-vapour has been lately pub-
lished by Dr. Davidson. The man losthis life from sleeping in a closed room
with a fire to which there was no flue. The lungs were found gorged with
blood, the trachea and bronchi filled with a frothy muco-sanguineous fluid;
and the mucous membranebeneath was slightly injected. There was a small
effusion in each pleural cavity. The right side of" the heart was full of dark
liquid Wood. The dura mater was much injected; the sinuses of the brain,
and the veins of the pia mater,were completely congested, and there was sub-
arachnoid effusion. The substance of the brain when cut,presented numerous
bloody points. (Month. Jour. April 1847, 763.)

[Many cases of asphyxia occur in this country from the effects of the gas
of Anthracite coal; this is a compound resembling that from bituminous coal,
but with less of the sulphurous acid gas.—-G."]

Analysis.—Sulphurous acid is immediately known by its powerful and
suffocating odour, which resembles that of burning sulphur. The best test for
its presence is a mixture of iodic acid and starch, which speedily acquires a
blue colour when exposed to the vapour.

VAPOUR OF LIME- AND BRICK-KILNS.

In the burning of lime, carbonic acid is given out very abundantly, and in a
pure form. It has been owing to the respiration of the gas thus extricated,
that persons who have incautiously slept in the neighbourhood of a burning
lime-kiln during a severe winter, have been destroyed. The discovery of a
dead body in such a situation, would commonly suffice to demonstrate thereal
cause of death; but a practitioner ought not to be the less prepared to show
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that there existed no other apparent cause of death about the person. It is
obvious that an individual might be murdered, and his body placed subse-
quently near the kiln by the murderer, in order to avert suspicion. If there
be no external marks of violence, the stomach should be carefully examined
for poison; in the absence of all external and internal lesions, medical evidence
will avail but little; for a person might be criminally suffocated, and his body,
if found under the circumstances above stated, would present no appearances
upon which a medical opinion could be securely based. An accident is related
by Fodere to have occurred at Marseilles in 1806, where seven persons of a
family were destroyed in consequence of their having slept on the ground-
floor of a house, in the court-yard of which a quantity oflimestone was being
burnt into lime. They had evidently become alarmed, and had attempted to
escape; for their bodies were found lying in various positions. The court-
yard was enclosed,and the carbonicacid had poured into the apartment through
the imperfectly-closed window and door. In November 1838, a man died
three days after being exposed to the vapours of a lime-kiln. (G. H. Rep.
April 1839.) The vapour of a brick-kiln is equally deleterious, the principal
agent being carbonic acid, although I have found that ammonia and muriatic
acid are also abundantly evolved. In September 1842, two boys were found
dead on a brick-kiln near London, whither they had gone for the purpose of
roasting potatoes. Although the cause of death in the two cases was clearly
suffocation, in one instance the body was extremely livid, while in the other
there was no lividity whatever! Such accidents are very frequent. In No-
vember 1844, an inquest was held at Manchester on the body of a man who
had died under similar circumstances.

CONFINED AIR.

An animal confined within a certain quantity of air, which it is compelled
to respire, will soon fall into a state of lifelessness. A human being in the
same way may be suffocated, if confined in a close apartment where the air
is not subject to change or renewal, and this effect is hastened when a number
of persons are crowded together in a small space. The change which air,
thus contaminated by respiration, undergoes, may be very simply stated. The
quantity ofnitrogen in a hundred parts will remain nearly the same, the quan-
tity of oxygen will probably vary from eight to twelve per cent., while the
remainder will be made up chiefly of carbonic acid. Such air will also have
a high temperature, ifmany persons are crowded together,and will be saturated
with aqueous vapour containing animal matter poured out by the pulmonary
and cutaneous exhalents. From this statement, it is evidentthat air which has
been contaminated by continued respiration, will operate fatally on the human
system, partly in consequence of its being deficient in oxygen,and partly from
the deleterious effects of the carbonic acid contained in it. The proportion in
which carbonic acid exists in respired air, must be subject to great variation;
according to the experiments of Allen and Pepys, it never exceeds ten percent,
by volume of the mixture, how frequently soever it may have been received
into and expelled from the lungs. Dalton found that theair in crowded rooms
contained about one per cent, of carbonic acid, the atmospheric proportion
being therefore increased tenfold. It is certain that insensibility and death
would ensue in a human adult, before the whole of the oxygen of the confined
air had disappeared; but the opportunity can rarely present itself ofanalyzing
such a contaminated mixture, and hence it is impossible to specify the exact
proportion in which carbonic acid would exist, when the confined air had
proved fatal to persons who had respired it. M. Lassaigne has shown by
direct experiment, that the carbonic acid in the air of close rooms is not col-
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lected on the floor, but equally diffused throughout. The whole mass of air
is in fact vitiated, and requires renewal. (Med. Gaz. xxxviii. 351.)

Combustion in mixtures containing carbonic acid. —In reference to poison-
ing by carbonic acid, there is one circumstance which requires attention. It
is a matter of very popular belief, and, in fact, it is generally asserted by
writers on asphyxia, that the burning of a candle in a suspected mixture of
carbonic acid and air, is a satisfactory proof that it may be respired with
safety. Recent observations have, however, tended to show that this state-
ment is not to be relied on as affording an indication of security. A case is
related by Dr. Christison, where a servant, on entering a cellar in whichgrape-
juice was fermenting, was suddenly seized with giddiness. She dropped her
candle on the floor, but had time to leave the cellar and shut the door behind
her, when she fell down senseless. Those who went to her assistance found,
on opening thedoor, that thecandle was stillburning. Another case is referred
to, where, in an attempt at suicide, on entering the apartment, the person was
discovered to be in a state of deep coma, while the pan ofcharcoal was still
burning; and in an instance just now reported, the same fact was observed
Cp. 642.) The results of some experiments on this subject have led me to the
conclusion that a candle will burn in air which is combined with even ten or
twelve and a halfper cent, of its volume of carbonic acid gas : and although
such mixtures might not prove immediately fatal to man, yet they would soon
give rise to giddiness, vertigo, insensibility, and ultimately death, in those who,
after having been once immersed in them, did not hasten to quit the spot. In
air containing a smaller proportion than this,—five or six per cent., —a candle
willreadily burn ; but it is probable that such a mixture could not be long re-
spired without causing fatal symptoms : hence the burning ofa candle canbe no
criterion of safety against the effects of carbonic acid. It is perfectly true that,
in gaseous mixtures where a candle is extinguished, it would not be safe to
venture; but the converse of this proposition is not true, namely, that a mix-
ture in which a candle burns, may be always respired with safety.

Diffusion of carbonic acid.—Of late years some important medico-legal
questions have arisen, relative to the diffusion of this gas in air, when produced
by combustion. It has been supposed that, owing to the great specific gravity
(1*527,) it would collect on the floor of an apartment, would gradually rise
upwards, and suffocate individuals at different times, according to the level on
which they might be placed. Questions on this point have been variously
answered, and great difference of opinion has arisen on the subject. Medical
witnesses have often lost sight of two important points on which a correct
answer to this inquiry must be based,—1, the law of the diffusion of gases;
and 2, the effect of heat in greatly diminishing the specific gravity of a gas
naturally heavy. There is no doubt that, in a narrow or confined vessel, ex-
posed to air, carbonic acid is slow in escaping,—nevertheless it mixes and
passes offwith the air;—and in the course of an hour or two, in spite of its
great specific gravity, none will be contained within the vessel. The well-
known Grotto del Cane, at Pozzuoli, has been quoted by those who hold that
carbonic acid always tends to remain on the lowest level; but it has been for-
gotten that in this, and other similar cases, carbonic acid is continually issuing
from crevices in the soil, so that that which is lost by diffusion is continually
replaced ; hence the illustration proves nothing. It may suffice to state, that
air and carbonic acid mix readily on contact in all proportions, although they
enter into no chemical combination. Thus, then, at common temperatures,
carbonic acid has no tendency to remain on the floor or soil, when there is a
free access of air or contact with other gases. The heat of combustion di-
minishes the specific gravity of the gas, and the carbonic acid therefore ascends
with the heated current of air, and diffuses itself in the upper part of an apart-
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ment, when there are no means ofcarrying it off. This is a fact demonstrable
by many simple experiments. In burning a quantity of charcoal actively in
an open brazier raised above the floor in a large apartment, I found that the
proportion of carbonic acid was nearly equal in air taken from a foot above
and a foot below the level of the source of combustion, there being no currents
to affect the results. Hence it follows that carbonic acid produced by com-
bustion has no particular tendency to collect at the lowest level; that it is uni-
formly diffused around, and probably it would be found by careful experi-
ments, that within apartments of small dimensions—those in which indi-
viduals are often accidentally suffocated—the upper strata of air contain as
much or even more carbonic acid than the lower. For this reason, a room
with a low ceiling is more dangerous under these circumstances, than one which
is high-pitched.

In a very large apartment, it would of course be improper to test the suffo-
cating properties of the air, by the examination of it at a great distance from the
source of combustion; since a person situated near this spot might be destroyed,
while one at a distance might escape—the carbonic acid not having completely
diffused itself; or supposing it to have become entirely diffused, the propor-
tion may be so small as to render it harmless. It is well known, by the
effects of the vapour of a lime-kiln, that one lying at the edge of the kiln may
be destroyed, whileanother at ten yards distance, either on the same level or
below it, may entirely escape; it would not be possible, in such a case, to spe-
culate upon the proportion of carbonicacid which had here destroyed life, except
by collecting the air from the spot where the accident occurred, and at or about
the time of its occurrence. Another fallacy appears to be, that because a dead
body is found recumbent, it is to be inferred that the individual must have lain
down and have been destroyed while sleeping. The body of a dead person
must always be found thus lying on a floor, unless it be supported; but suffo-
cation may have actually taken place, or at least have commenced, when the
deceased was in the sitting or erect posture. Admitting that carbonic acid dif-
fuses itself rapidly from combustion in a small and closed apartment, it has been
supposed that after having become mixed with the air, it would again in great
part separate, and, owing to its superior density, fall to the lowest level on cool-
ing. In answer to this it may be said—1. That there are no facts to support
the opinion, while there are many against it; for we do not find that the heaviest
and lightest gases, when once really mixed, ever again separate from each other.
2. Practically this explanation amounts to nothing; because before the gas had
cooled and reacquired its density, its asphyxiating properties would probably
have had their full effect on all living persons within its reach. Persons are not
suffocated by carbonic acid after the fuel is extinguished, and the apartment
cooled; but the poisonous action of the gas is commonly manifested while the
fuel is still burning. The inferences which, it appears to me, we are entitled to
draw from the preceding considerations, are—1. That in a small and close
apartment, individuals are equally liable to be suffocated at all levels, from the
rapid diffusionof carbonic acid during combustion. 2. That in a large apart-
ment, unless the gas be very speedily diffused by a current of air,—the air
around the source of combustion may become impregnated with a poisonous pro-
portion, while that at a distance may be still capable of supporting life; because
carbonic acid requires time for its perfect and equable diffusion in a very large
space.

COAL-GAS. CARBCRETTED HYDROGEN. CARBONIC OXIDE.

Since the introduction of coal-gas for the purpose of illumination, many fatal
accidents have occurred from therespiration of air contaminated with it. Coal-
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gas is a very compound body, acting as a direct poison when respired. Its
composition is subject to much variation, according to circumstances. Mit-
scherlich found that it was principally composed of light carburetted hydrogen,
hydrogen, and carbonic oxide, in the proportion of 56 per cent, of the first, 21-3
of the second, and 11 of the third, M. Tourdes found that the proportions of
light carburetted hydrogen and carbonic oxide were nearly equal, i. e. about 22
per cent.

This difference in composition depends on the heat to which the gas hasbeen
submitted. Some consider that carbonic oxide is the poisonous principle ; but
there is no doubt that the hydrocarbons also have a noxious influence, although
the use of the safety-lamp in mines, proves that a mixture of protocarburetted
hydrogen with air in a small proportion, may be respired without producing
serious effects. The symptoms produced by coal-gas when mixed in a large
proportion with air, are vertigo, cephalalgia, nausea with vomiting, confusion of
intellect with loss of consciousness, general weakness and depression, partial
paralysis, convulsions, and the usual phenomena of asphyxia. Post-mortem
appearances: —These will be best understood from the following cases. In
January 1841,a familyresiding at Strasburgh respired for forty hours an atmos-
phere contaminated with coal-gas, which had escaped from a pipe passing near
the cellar of the house where they lodged. On the discovery of the accident,
four of the family were found dead. The father and mother still breathed, but,
in spite of treatment, the father died in twenty-four hours; the mother recovered.
On a post-mortem examination of the five bodies, there was a great difference
in the appearances; but the principal points observed were congestion of the
brain and its membranes, the pia mater gorged with blood,—and the whole sur-
face of the brain intensely red. In three of the cases, there was an effusion of
coagulated blood on the dura mater of the spinal canal. The lining membrane
of the air-passages was strongly injected; and there was spread over it a thick
viscid froth tinged with blood; the substance of the lungs was of a bright red
colour, and the blood was coagulated. (Ann. d'Hyg. Jan. 1842.) In two cases
communicated by Mr. Teale to the Guy's Hospital Reports, (No. viii.) there was
found congestion of the brain and its membranes, with injection of the lining
membrane of the air-passages. In these cases, the blood was remarkably liquid.
The circumstances under which the accident occurred, were very similar. An
old lady and her grand-daughter, who had been annoyed by the escape of gas
during the day, retired to bed, and were found dead about twelve hours after-
wards.

%ln the cases above given, the effects produced by coal-gas were owing to its
long continued respiration in a diluted state. The quantity contained in the
air of the rooms must have been very small;—in M. Tourdes' case, it was pro-
bably not more than 8 or 9 per cent., because a little above this proportion the
mixture with air becomes explosive, and there had been no explosion in this case,
although in the apartment in which the individuals were found dead, a stove
had been for a long time in active combustion, and a candle had been com-
pletely burnt out. In Mr. Teale's case, those who entered the house perceived
a strong smell ofcoal-gas; but still the air could be breathed. Coal-gas, there-
fore, like all other aerial poisons, may destroy life if long respired, although so
diluted as not to produce any serious effects in the first instance! This gas
owes its peculiar odour to the vapour of naphtha:—the odour begins to be per-
ceptible in air when the gas forms only the 1000th part;—it is easily perceived
when forming the 700th part, but the odour is well marked when it forms the
150th part (Tourdes.) In most houses where gas is burnt, the odour is plainly

perceived; and it is a serious question whether health and life may not be often
affected by the long-continued respiration of an atmosphere containing but a
small proportion. The odour will always convey a sufficient warning against
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its poisonous effects. It should be known that this gas will penetrate into dwell-
ings in a very insidious manner. In Mr. Teale's case, the pipe from which the
gas had escaped, was situated about ten feet from the wall of the bed-room
where the female slept. The gas had permeated through the loose earth and
rubbish, and entered the apartment through the floor! It is impossible to deter-
mine exactly what proportion of this gas in air will destroy life. An atmos-
phere containing from 7 to 12 per cent, has been found to destroy rabbits and
dogs in a few minutes,—when the proportion was from I3 to 2 per cent, it had
little or no effect. With respect to man, it may destroy life if long respired
when forming about 9 per cent., i. e. when it is in less than an explosive pro-
portion. (See Brit, and For. Med. Rev. xxix. 253; also, Ann. d'Hyg. 1830,
i. 457.)

M. Tourdes has ascertained that rabbits died in twenty-three minutes when
kept in an atmosphere containing 1-15th of its bulk of pure carbonic oxide.
When the proportion was l-30th, they died in thirty-seven minutes, and when
l-8th, in seven minutes. Its action on the body is that of a pure narcotic.

Analysis.—The circumstances under which the accident occurs, will gene-
rally suffice to establish the nature of the gas. Coal-gas burns with a bright
white light, producing carbonic acid and water. A taper should be cautiously
applied to a small quantity ; since when the gas is mixed with air in the pro-
portion of 11 to 14per cent., it is dangerously explosive. For this reason no
lighted candle should be taken into an apartment where an accident has oc-
curred, until all the doors and windows have been for some timekept open.
The combustion of the gas, or its explosion with air, is a sufficient test of its
nature ;—the peculiar odour and the want of action on a salt of lead, will dis-
tinguish it from sulphuretted hydrogen.

Carbonic oxide is known by its burning with a pale blue light, and pro-
ducing carbonic acid and water by its combustion.

SULPHURETTED HYDROGEN. AIR OP DRAINS AND SEWERS.

General remarks.—This gas in a toxicological point of view, may be con-
sidered next in importance to carbonic acid. Individuals are occasionally ac-
cidentally killed by it; but the very offensive odour which a small portion of it
communicates to a large quantity of air, is sufficient to announce its presence,
and to prevent any dangerous consequences from taking place. The sulphu-
retted hydrogen gas, when respired in its pure state, is almost instantaneously
mortal. It exerts equally deleteriouseffects upon all orders ofanimals, and upon
all the textures of the body. It is found to destroy life, even when it is allowed
to remain in contact with the skin. Mr. Donovan states that a rabbit enclosed
in a bladder of sulphuretted hydrogen gas, but allowed to breathe freely in the
atmosphere, perished in ten minutes. When introduced into the lungs of ani-
mals, even in a very diluted state, it has been known to give rise to fatal con-
sequences. Thus, Thenard found that air which contained only one eight-hun-
dredth of its volume of this gas, would destroy a dog; and that when the gas
existed in the proportion of one two-hundred-and fiftieth, it sufficed to kill a
horse. The later researches of M. Parent-Duchatelet, however, seem to show
that the poisonous effects of the gas have been somewhat exaggerated, at least
in the application of these results to man. He Observed that workmen breathed
with impunity, an atmosphere containing one per cent, of sulphuretted hydrogen,
and he states that he himself respired, without serious symptoms ensuing, air
which contained three per cent. In most drains and sewers, rats and other
vermin are found to live in large numbers; and according to Gaultier de Claubry,
theair in these localities containsfrom two to eight per cent. (Devergie, ii. 520.)
Thus, admitting it to be a poison even more powerful than carbonic acid, it does
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not appear to be energetic as Thenard's experiments would lead us to suppose.
An atmosphere containing from six to eight per cent, of the gas, might speedily
kill, although nothing certain is known of the proportion required to destroy
human life. One fact, however, is worthy of the attention of medical jurists,
namely, that the respiration of an atmosphere, only slightly impregnated with
gas, may, iflong continued, seriously affect an individual, and even cause death.
M. d'Arcet had to examine a lodging in Paris, in which three young and vigor-
ous men had died successively, in the course of a few years, under similar
symptoms. The lodging consisted of a bed-room with a chimney, and an ill-
ventilated ante-room. The pipe of a privy passed down one angle of the room
by the head of the bed, and the wall in this part was damp from infiltration.
At the time of the examination there was no perceptible smell in the room, al-
though it was small and low. M. d'Arcet attributed the mortality in the lodging
to the slow and long-continued action of the emanations from the pipe; and it is
highly probable that this was thereal cause. (Ann. d'Hyg. Juillet 1836.) The
men who were engaged in working at the Thames Tunnel, suffered severely
during the excavation from the presence of this gas in the atmosphere in which
they were obliged to work. The case was referred to me for examination by
Sir M. I. Brunei, 1839. The air as well as the water was found to contain
sulphuretted hydrogen, which trickled through theroof. It was probably derived
from the action of the water on the iron-pyrites in the clay. The gas issued in
sudden bursts, so as to be at times perceptible by its odour. By respiring this
atmosphere, the strongest and most robust men, were in the course of a few
months reduced to an extreme state of exhaustion, and several died. The
symptoms with which they were first affected, were giddiness, sicknessand gene-
ral debility; they became emaciated and fell into a state of low fever, accompa-
nied by delirium. In one case which I saw, the face of the man was pale, the
lips of a violet hue, the eyes sunk with dark areolae around them, and the whole
muscular system flabby and emaciated. Chloride of lime and other remedies
were tried for the purification of the air; but the evil did not entirely cease until
the tunnel was so far completed that there was a communication from one side
to the other, and free ventilation throughout.

Symptoms.—The symptoms produced by sulphuretted hydrogen on the
human system, vary according to the degree of concentration in which it is
respired. When breathed in a moderately diluted state, the person speedily
falls inanimate. An immediate removal to pure air, venesection, and the
application of stimulants, with cold affusion, may, however, suffice to restore
life. According to the account given by those who have recovered, this state
of inanimation is preceded by a sense of weight in the epigastrium and in the
region of the temples, also by giddiness, nausea, sudden weakness and loss of
motion and sensation. If the gas in a still less concentrated state, be respired
for some time, coma or tetanus with delirium supervenes, preceded by con-
vulsions or pain and weakness over the whole of the body. ' The skin, in
such cases, is commonly cold, the pulse irregular and the respiration laborious.
When the air is but very slightly contaminated by the gas, it maybe breathed
for a long time withoutproducing any serious symptoms; sometimes there is
a feeling of nausea or sickness, accompanied by pain in the head, or diffused
pains in the abdomen. These symptoms are often observed to affect those
who are engaged in chemical manipulations with this gas. Sulphuretted
hydrogen appears to act like a narcotic poison when highly concentrated; but
like a narcotico-irritant when much diluted with air. It is absorbed into the
blood, to which it gives a browish black colour, and it is in this state circulated
throughout the body.

Post-mortem appearances.—On examining the bodies of persons who have
died from the effects of sulphuretted hydrogen, the following appearances have
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been observed. The mucous membrane ofthe nose and fauces is commonly
covered by a brownish viscid fluid. A highly offensive odour is exhaled from
all the cavities and soft parts of the body. These exhalations, ifreceived into
the lungs of those engaged in making the inspection, sometimes give rise to
very unpleasant symptoms, and may even cause syncope or asphyxia. The
muscles of the body are of a dark colour, and are not susceptible of the gal-
vanic stimulus. The lungs, liver, and the organs generally, are distended by
black liquid blood. There is also great congestion about the right side of the
heart, and the blood is said not to become coagulated after death: the body
rapidly undergoes the putrefactive process.

Drains and Sewers.—The most common form of accidental poisoning by
sulphuretted hydrogen, for it is rare that a case occurs which is not purely
accidental, is witnessed in nightmen and others who are engaged in cleaning
out drains and sewers, or in the removal of the soil of privies. These acci-
dents are much more frequent in France than in England, the soil being often
allowed to collect in such quantities in Paris and other large continental cities,
as to render the removal of it, a highly dangerous occupation for the work-
men. According to the results of Thenard's observations, there are two spe-
cies of compound gases or mechanicalmixtures of gases, which are commonly
met with in the exhalations of privies. The first compound consists of a
large proportion of atmospheric air holding diffused through it, in the form of
vapour, the Hydrosulphuret of ammonia. The hydrosulphuret is contained
abundantly in the water of the soil, and is constantly rising from it in vapour,
and diffusing itself in the surrounding atmosphere. It is this vapour which
gives the highly unpleasant odour, and causes an increased secretion of tears
in those who unguardedly expose themselves to such exhalations. The symp-
toms produced by the respiration of this gaseous mixture when in a concen-
trated state, bear a close resemblance to those which result from the action of
sulphuretted hydrogen gas. If the person be but slightly affected, he will
probably complain of nausea and sickness, his skin will be cold, his respira-
tion free but irregular; the pulse is commonly frequent, and there are
spasmodic twitchings of the voluntary muscles, especially of those of the chest.
If more seriously affected, he loses all power of sense and motion, the cutane-
ous surface becomes cold, the lips and face assume a violet hue, the mouth is
covered by a sanguineous mucous, the pulse is small, frequent, and irregular;
the respiration hurried, laborious, and convulsive ; and the limbs and trunk are
in a state of general relaxation. In a still more severe degree,death may take
place immediately; or should the person survive a few hours, in addition to
the above symptoms, there will be shortbut violent spasmodic twitchings of
the muscles, sometimes even accompanied by opisthotonos. (See Ann. d'Hyg.
1829, ii. 70.) If the individual be sensible, he will commonly suffer the most
severe pain, and the pulse may become so quick and irregular that it cannot
be counted. When the symptoms are of such a formidable nature, it is very
rare that a recovery takes place. The appearances met with on making a
post-mortem examination of the body, are similar to those observed in death
from sulphuretted hydrogen. The inspection should be made with caution,
for a too frequent respiration of the poisonous exhalations may seriouslyaffect
the practitioner. The treatment is the same as in poisoning by carbonic
acid.

A singular accident occurred in this metropolis in August 1847, in which a
man lost his life by the evolution of a quantity of sulphuretted hydrogen from a
foul drain. It appears that shortly before the accident, a large quantity of oil
of vitriol had been poured down the drain communicating with a privy. The
deceased entered the yard, and was soon afterwards found on the pavement in
a dying state. On inspection of the body, the brain was healthy; but the lungs
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were gorged with blood, which had the offensive odour of the sulphuretted
hydrogen gas. The medical witness referred death to this gas, and stated that
lime had been thrown into the drain, that sulphuret of calcium had probably
been formed, and that the sulphuretted hydrogen, which had led to the death
of the deceased, had been evolved from this by the vitriol. It is more probable,
however, that the gas was evolved by the decomposition of the hydrosulphuret
ofammonia, which always abounds in such localities. **Analysis.—The recognition of these gases is a very simple operation. The
odour which they possess is sufficient to determine their presence, even when
they are diluted with a large quantity of atmospheric air. The sulphuretted
hydrogen gas is at once identifiedby its action on paper previously dipped in a
soluble salt of lead : if present even in very small proportion, the moistenedpaper
speedily acquires a brownish black stain from sulphuret of lead. The sulphu-
retted hydrogen may be also thus proved to exist in the vapour of hydrosul-
phuret of ammonia mixed with air; and the presence of ammonia is indicated
in the compound, by the volatile alkaline reaction on test-paper, also by holding
in the vessel containing the vapour recently collected, a rod dipped in strong
muriatic acid : the production of dense white fumes announces the formation of
muriate of ammonia. It is a fact which cannot be too universally known, that
a candle will readily burn in a mixture of either of these bodies with air, which,
if respired, would suffice to destroy life. (Ann. d'Hyg. 1829, ii. 69.) It is also
worthy of remark, that the air of a cesspool may be often respired with safety
until the workmen commence removing the soil, when a large quantity of me-
phitic vapour may suddenly escape, whichwill lead to the immediate suffocation
of all present. Several persons have been killed by trusting to the burning of a
candle, in ignorance of this fact. The best plan for getting rid of the gas is by a
free exposure of the locality, or by exciting active combustion in it. According
to Parent Duchatelet, men can work in an atmosphere containing from two to
three per cent, of sulphuretted hydrogen. The air of oneof the principal sewers
of Paris gave the following results on analysis in 100 parts: oxygen, 13*79;
nitrogen, 81*21; carbonic acid, 2*01; sulphuretted hydrogen, 2 99.

There is another species of deleteriouscompound present in these exhalations
of a very different nature. It is more rarely met with than the preceding, and
consists, according to Thenard, in 100 parts, of nitrogen 90, of oxygen 2, and
carbonic acid 4. Sometimes the carbonic acid gas is combined with ammonia,
and then it may be regarded, chiefly, as a mixture of nitrogen holding diffused
through it the vapour of carbonate of ammonia, which is sufficient to render it
highly irritating to the mucous membrane of the eyes and nose. Its action on
the human body when respired, will be readily understood from this statement
of its chemical composition. In its operation, it must be regarded as exerting
an influence essentially negative; for the small proportion of carbonic acid, or
of carbonate of ammonia existing in it, cannot be supposed to give rise to the
asphyxia which so rapidly follows its inhalation. The chances of recovery are
much greater in persons who become asphyxiated from the inspiration of this
compound, than in those who are exposed to the influence of the preceding.
Commonly the immediate removal to a pure air ,is sufficient to bring about a
recovery; for the asphyxia is originally induced, owing to there being an insuf-
ficient portion of oxygen in the mixture to sustain life. Should death take place,
it will be found on a post-mortem inspection, that the internal appearances are
the same as those which are met with in the examination of the bodies of the
hanged or the drowned.

Analysis.—This compound extinguishes a taper: the carbonic acid contained
in it may be removed by caustic potash, and then it will be seen that the great
bulk of the mixture is formed of nitrogen,—a gas which, by its negative proper-
ties, cannot be easily confounded with any other. In a mixed atmosphere of
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carbonic acid and sulphuretted hydrogen, the two gasses may be separated by
agitating the mixture with a solution of acetate of lead, and treating the precipi-
tate with acetic acid, which dissolves the carbonate, and leaves sulphuret of lead.

EXHALATIONS OF THE DEAD.

It may not be inappropriate to make a few remarks in this place, on the
alleged danger of the exhalations given off by dead bodies in a state of putrefac-
tive decomposition. Formerly there existed a groundless fear relative to the
examination of a putrified dead body; and during the last century, on several
important occasions, medical witnesses refused to examine the bodies of de-
ceased persons, who were presumed to have been murdered, alleging that it
was an occupation which might be attended with serious consequences to them-
selves. Orfila hascollected many accounts of the fatal effects which are recorded,
to have followed the removal of the dead some time after interment. (Traite
des Exhumations, vol. i. p. 2, et seq.) He allows, however, that the details of
most of these cases are exaggerated, and attributes the effects which followed to
other causes. Indeed, the observations of Thouret and Fourcroy prove that
these dangers are restricted within a very narrow compass, and that in general
with common precautions, the dead may be disinterred and transported from
one locality to another, without any risk to those engaged in carrying on the
exhumations. About the latter part of the last century, from fifteen to twenty
thousandbodies, in almost every stage of decomposition, were removed from
the Cimetiere des Innocens in Paris; and the accidents that occurred during the
operations, which lasted ten months, were, comparatively speaking, few. The
workmen acknowledged to Fourcroy, that it was only in removing the recently
interred corpses, arid those which were not far advanced in decomposition, that
they incurred any danger. In these cases, the abdomen appeared to be much
distended with gaseous matter,—if ruptured, the rupture commonly took place
about the navel, and there issued a sanious fetid liquid, accompanied by the
evolution ofa mephitic vapour, probably a mixture ofcarbonic acid and sulphu-
retted hydrogen. Those who respired this vapour at the moment of its extri-
cation, fell instantly into a state of asphyxia and died; while others, who were
at a distance, and who consequently respired it in a diluted state, were affected
with nausea, vertigo, or syncope, lasting for some hours, and followed by weak-
ness and trembling of the limbs. Chloride of lime was formerly employed for
decomposing these vapours; but a strong solution ofnitrate of lead, or chloride
ofzinc, has been lately proposed as a less offensive preparation.

Several lives have been lost of late years from the crowded state of the
burial-grounds of London. A deep grave is dug, and this is kept open to be
piled with coffins until filled. Persons venturing into these graves are imme-
diately suffocated. The earth in these localities is strongly impregnated with
noxious exhalations ; and no excavation can be made without its becoming im-
mediately converted into a well of carbonic acid! This appears to be the
poisonous gas to which fatal accidents in these localities are most commonly
due. (See on this subject Henke's Zeitschrift, 1840,ii. 446. Ann. d'Hyg.
1832, 216; 1840, 131; 1843, 28, 32.)

In addition to these there are other gases of a poisonous nature which are
for the most part artificial products. It is seldom that individuals are exposed
to respire them in such quantity as to cause serious symptoms or endanger
life: hence they require but a brief notice in this place.
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CHLORINE.

The irritant properties of chlorine when dissolved in water, have been else-
where described. (Page 246, ante.) In a concentrated state, the attempt to
respire this gas would probably be attended with the immediate destruction of
life. When diluted, even with a large proportion ofair, it has a peculiar and
pungent odour; it is highly irritating ifrespired,—exciting cough, and insome
instances spitting of blood. It is said thatin chemicalmanufactories, thework-
men become habituated to this gas, and breathe it in a moderately diluted state
without inconvenience. On the other hand, instances are met with in which
individuals appear to be peculiarly susceptible of its noxious effects. When
it does not immediately destroy life, it may give rise to inflammation of the
air-passages and lungs, and thus slowly lead to death. The celebrated chemist
Pelletier is said to have lost his life from this cause. Treatment.—Removal
to a free current of air; the inhalation of the diluted vapour of ammonia.
Analysis.—Its peculiar pungent odour, and its green colour, are sufficient to
identify, chlorine. It bleaches organic colouring matters when in a humid
state; and a lighted taper burns in it with a red smoky flame.

MURIATIC (HYDROCHLORIC) ACID GAS.

This gas is copiously liberated in the manufacture of soda from sea-salt. It
is quite irrespirable when in a concentrated state, and produces all the effects
of a powerful local irritant on the lungs and air-passages when breathed in a
diluted state. Animals soon perish if kept in an atmosphere impregnated with
only a small quantity of the gas. I am not aware of any instance in which it
has proved fatal to man. The air of a locality infected with it in any degree
perceptible to the senses, would undoubtedly be injurious to health, and might
give rise to chronic disease of the lungs. Certain questions have frequently
been raised in Courtsof Law respecting the influence of thisgas on vegetables
and actions for nuisances on this ground have been frequently brought against
theowners ofSoda-works. This subject has been investigated by Drs. Chris-
tison and Turner, and the Messrs. Rogerson. All agree in representing muri-
atic acid gas as exerting a most pernicious influence on vegetable life. Thus
it was found by the last-mentioned experimentalists to be injurious in direct
proportion to the quantity, even up to a dilution with 1500 parts of air. The
tips and edges of the leaves of trees and plants, as well as the ends and branches
with the young shoots, are first destroyed; and even where it does not reach
a 1500thpart, and does not visibly produce these effects, it still impairs the
growth of the plant. (Med. Gaz. x. 315.)

Treatment.—If respired,—the diluted vapour of ammonia. Analysis.—The
absorption of the gas by distilled water, and the production ofa white flocculent
precipitate of chloride of silver on the addition of a solution of nitrate of silver.

COMPOUNDS OF NITROGEN.

Nitrogen itself is not poisonous (ante, page 636.) It sometimes abounds in
theair of drains, but always mixed more or less with other gases (page 651,
ante.) The two gaseous compounds of nitrogen and oxygen exert a poison-
ous action on the body. *Protoxide.—This, which is called the Laughing gas, is well known by its
producing a species of intoxication, with great excitement and exhalation of" the
muscular powers. It has a sweet taste, but is quite inodorous. During the
respiration of this gas, the face becomes pallid: the lips assume a violet hue, in-
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dicative of its effect on the blood; and a series ofpleasurable sensations are said
to pass through the mind with inconceivable rapidity. These singular effects
were discovered by Sir H. Davy in experiments made upon himself. In one
instance mentionedby Professor Silliman, the after-effect of the gas was a com-
plete perversion of the sense of taste. The subject of this experiment could only
take articles offood which were saccharine: thus for several days he lived upon
sweet cake. For more than eight weeks after inspiring the gas, he was in the
habit of eating beef, fish, poultry, potatoes, and all kinds of food mixed with a
large quantity of treacle or molasses! This gas operates by over-stimulating
the system. It speedily causes the death of an animal, and would destroy
a human being if long respired. Some serious after-effects on the lungs
and brain, have occasionally followed the inhalation of it in common experi-
ments.

Analysis.—An extinguished taper with an ignited wick is rekindled in this
gas, as it is in oxygen. The protoxide differs from oxygen, in not forming red
acid fumes when mixed with the deutoxide of nitrogen.

Deutoxide of Nitrogen.—Sir H. Davy suffered severely by an attempt to
respire this gas. It produces, when mixed with air, red acid (nitrous acid)
vapours, which are highly irritant and corrosive. Severe inflammationof the
fauces and lungs would probably follow any attempt to breathe it in a pure state,
even if the individual recovered from the first effects. An alleged fatal case of
poisoning by this gas is reported by Dr. Mans in the American Journal of Med.
Sciences, Oct. 1846, 380. The man is stated to have respired the fumes of
nitrous acid in a Sulphuric Acid factory. While breathing the vapour he com-
plained of no pain, and only felt unwell some hours afterwards. With the
exception of a hacking cough, the symptoms had none of the well-marked cha-
racters of this form of gaseous poisoning. He died the next morning, and on
inspection, thelungs were found in a diseased condition, and there were strongly
developed signs of gastritis. It is on the whole very doubtful whether the death
of this person could be ascribed to the effects of the nitrous acid vapour.

NITROUS ACID.

It has been already remarked that the Deutoxide ofNitrogen, or Nitrous Gas,
cannot be respired in air except under the form of Nitrous acid vapour. Work-
men who are employed in gilding in the humid way are exposed to these fumes,
and occasionally suffer severely from them. This subject has been recently
investigated by MM. Chevallier and Boys de Loury. (Ann. d'Hyg. Oct. 1847,
323.) It appears that in the Parisian workshops, the fumes, respired to only a
small extent, and probably much diluted, do not materially affect the health of
the men; but the following cases will show that fatal effects may ensue when
they are breathed in a concentrated state. A man who dealt in Aqua Fortis
accidentally breathed the acid fumes: he felt at the time as if he should be suf-
focated. In about two hours he perceived a dry and burning heat in the throat,
accompanied by irritation of the stomach and chest, and a sense ofconstriction
in the epigastrium. He passed several motions of a light yellow colour: there
was a great desire to micturate, but no urine was passed. In the course of the
day he expectorated matter of a yellowish colour. Enemata were employed,
and these brought away yellow-coloured evacuations. The symptoms became
aggravated towards evening; there was mucous rattle, hiccough, severe pain in
the region of the diaphragm, convulsive motions, and slight delirium. Death
took place in about twenty-seven hours after the respiration of the acid fumes.
The abdomen became much swollen after death. A dog which had been ex-
posed to the fumes died in about two hours.

A young man, while pouring a large quantity of nitric acid into a metallic
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vessel, respired the fumes, which at the time produced a most violent cough.
He felt uneasy during the day, but it was not until the evening that the symp-
toms became alarming. Respiration was difficult, and could be performed only
while the patient was in the sitting posture. He suffered from a frequent dry
cough, which, after some effort, led to the expectoration of an orange-yellow
coloured frothy matter: the pulse was hard and full, and some blood which had
been abstracted was of a very dark colour: he became speechless, and died in
two days. On inspection, the whole of the right lung was found disorganized,
and gorged with black liquid blood;—the left presented the same appearance,
but in a less degree: the heart was gorged with dark-colouredblood: the lining
membrane of the trachea and bronchi was of a livid colour, and the uvula and
mucous membrane of the fauces were in a gangrenous condition. The stomach
was enormously distended by gases, so acid as to corrode the silver of the
instruments used in the inspection; the mucous membrane was thickened, and
towards the cardia destroyed. The intestines were distended with gas, and
their coats were of a pale red colour.

In June 1844, Dr. Sucquet was called to a man who had been occupied in a
small closet in cleaning copper cases with diluted nitric acid. He suffered at
first from cough, pain in the head, and general oppression. When seen by Dr.
Sucquet the following morning, his eyes were prominent, his lips of a violet
colour, and his speech short and interrupted. He coughed frequently, expecto-
rated a large quantity of a yellow-coloured thready liquid, arid his breathing was
short and painful. The skin was cold ; pulse 98, small and regular; urine not
freely passed. He died in twenty-eight hours after the attack. On inspection,
the mucous membrane of the lungs was found thickened, and more red than
natural: the bronchia contained a great quantity of a yellowish-coloured liquid :
the brain was injected. In all these cases the intellect was uniformly preserved
until the last. Three other instances are mentioned, in which the patients re-
covered : the leading symptoms were dyspnoea, cough, and burning pain in the
stomach. It will be perceived that they differ from those described in the case
ofDr. Mans.

Analysis.—The production of the red fumes of nitrous acid on exposure to
air is sufficient to identify the deutoxide of nitrogen, while nitrous acid is
known by its odour, its orange-red colour, acid reaction and entire solubility
in water.

The other gases require no particular notice. Oxygen, according to the
experiments of Mr. Broughton, acts, when long respired, as a narcotic poison
to animals. It is a question, however, whether the carbonic acid evolved
during the respiration of it, was not really the narcotic agent. The atmosphere
which we daily breathe contains one-fifth of its volume of this gas in a free
state; and however long respired, no narcotic effects, even in the smallest
degree, are produced by it. Can the admixture of this gas with four times its
bulk ofanother gas, destitute of any positive action, entirely neutralize its nar-
cotic properties? This is so improbable that it appears more reasonable to
consider that oxygen is not a narcotic poison. It most probably destroys life
by over-stimulating the nervous system. Cyanogen is a highly poisonous
gas, and could not be breathed, even in a diluted state, without great risk of
life. It produces in animals coma, convulsions, and death. Bromine and
Iodine in vapour, and the Hydrobromic and Hydriodic acid gases, may be
regarded as corrosive and irritant poison, highly dangerous to respire under
any circumstances.
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APPENDIX.

Page 18. The effects produced by cold liquids.—The effects produced by
cold liquids, sometimes rather closely resemble those caused by poison. A
girl, aet. 9, during sultry weather, and while in a heated state, drank a coffee-
cupful ofcold water, She immediately fell to the ground in a state of insensi-
bility. When seen by a medical man half an hour afterwards, she was quite
unconscious: the skin was cold, the pulse feeble, and the pupils were un-
affected by light. There were also convulsive twitchings about the corners of
the* mouth. She was bled, stimulants were applied, and in about five or six
hours she recovered. (Lancet, Oct. 7, 1843.)

Page 20. Is liquid mercury a poison?—The facts mentioned at page 310,
appear to me to show clearly that metallic mercury cannot be regarded as a
noxious or deleterious substance. Orfila states that it may become poisonous
when it remains so long in the body as to undergo oxidation. (Toxicologie,
i. 600.) He quotes one case in which the mercury from being retained for a
period of fourteen days, excited abundant salivation, with ulceration of the
mouth and paralysis. This, however, must be considered as a rare example;
and it proves that the oxide, rather than the metal, is injurious. Mr. Nicol
has suggested that mercury given in a finely divided form, as in the state in
which it is precipitated from its solution by chloride of tin, may have an ener-
getic action. (Brit. Amer. Jour., Aug. 1847.) This is possible, as the metal
is brought into a condition better fitted for absorption. The action of mercury
with chalk, and some other mercurial preparations, may probably be dependent
on a mixture ofthe metal in a fine state of division with oxide of mercury.

Page 23. Mechanical irritants.—A very singular case is reported in the
Dublin Medical Press (Aug. 19, 1846,p. 117), in which a female, aet. 19, an
imbecile from childhood, had acquired the practice of swallowing portions of
her own hair. The symptoms shortly before her death were, great emacia-
tion, pulse small and weak, constant vomiting after taking food, which was
always liquid, as the slightest solid caused excessive pain. There was a hard
tumour perceptible in the epigastrium. The real cause of death was not even
suspected, until an inspection was made, when it was found that the stomach
was distended by a large mass ofhuman hair.

The effects of mechanical irritants are further shown by the case of a child,
who suffered from diarrhoea, heat in the epigastrium, coldness of the extremi-
ties, and other symptoms, in consequence of her having swallowed some copper
percussion-caps. The alvine irritation disappeared after twenty-four hours;
the caps were discharged, and the child recovered. (Philadelphia Med. Exa-
miner, June 1847, 332.) A very singular case is quoted by Dr. Frank, in
which a child, aet. three years, died from the effects of the tooth of a viper (Tri-
gonocephalus,) which it had swallowed. The mucous membrane of the
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stomach was of a cherry-red colour, and the foreign body, covered by a layer
of sloughy membrane, was found near the pylorus. (Casper's Wochenschrift,
Aug. 14, 1847, 531.)

Page 30. On the absorption and elimination 'of poisons.—In the text I
have not adverted to the very interesting experiments on absorption and elimi-
nation performed by Mr. Erichsen, in a case of extroversion of the bladder;
because these experiments were performed with substances not ranked among
poisons. Nevertheless, as the results are calculated to throw some light upon
the differences in the rate of absorption under different states of the body, it
will be proper to call the reader's attention to them. The ferrocyanide of po-
tassium, swallowed in solution, was detected in the urine at differentperiods,—
the earliest period being only one minute after it had been swallowed, and the
longest thirty-nine minutes. An analysis of the cases showed that the time
of its appearance depended, in this secretion, upon the state of the stomach
when the salt was swallowed: the earliest periods being when the stomach was
empty, and the latest when it was full, and the process of. digestion going on.
Some vegetable salts and infusions were tried, and the only inference deducible
was, that they required a much greater average time for their passage through
the system, than the ferrocyanide of potassium. They gave some indications
in the urine in from sixteen to thirty-five minutes.

As to elimination by the urine, it was found that when the dose of ferrocy-
anide of potassium was forty grains, and its presence in the urine was mani-
fested in two minutes, no trace of it could be detected after the lapse of twenty-
four hours. Supposing the whole of it to have been eliminated by the urine, it
must have escaped at an average rate of a grain in thirty-six seconds. It is
rather remarkable that, when the dose was reduced by one-half, the salt was
detected in the urine for an equal, and in one instance for a longer period of
time (twenty-eight hours.) Hence the rate of elimination, like that of absorp-
tion, is by no means uniform. (For a full account of Mr. Erichsen's ingenious
experiments, I must refer the reader to the Medical Gazette, xxxvi. 363, 410.)
The results give a fair analogical explanation of the fact why poisons taken on
an empty stomach operate with such great rapidity. The effect of animal poi-
sons may be similarly influenced : thus the poison introduced into the system
by dissection-wounds, or by handling the viscera and liquids of the dead body,
when there is abrasion on the fingers, may, if the stomach be empty, lead to its
very rapid absorption and diffusion.

From the researches of MM. Millon and Laveran, it appears that there may
be intermissions in the elimination of certain metallic poisons. In giving to
theirpatients from one grain and a half to five grains of tartarized antimony,
they remarked that it was eliminated by the urinary secretions, but in some in-
stances slowly and unequally. They therefore examined the urine, not only
several days after the introduction of the medicine, but for some days after it
had ceased to appear in this secretion. They then found that its elimination un-
derwent a well-marked intermission, and that, in a most unexpected way, it ap-
peared to remain for a certain period fixed in the body. In two patients they
detected traces of it twenty-four days after its administration. In the body of
one who died of phthisis, they found antimony in the liver. In a third case, an-
timony was detected in the urine after twenty days; in two others, after nine-
teen days; and in three others after sixteen, seventeen, and eighteen days re-
spectively. (Comptes Rendus, 1845, ii. 638.) The fact of the intermittent eli-
mination of poisons is of importance, as it tends to show that, even when traces
of poison cease to appear in the secretions, it does not in all cases follow that the
substance is entirely expelled from the body.

Page 32. On the transmission of poisons by absorption from the mother
to thefoetus. —M. Audouard ascertained, in his experiments on rabbits, that
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when mineral poisons were administered, so as not to produce deathrapidly,
distinct traces of fhe substance might be detected in the organs of the foetus;
and that, when death has taken place with great rapidity, indications of the
presence of poison, may always be found in the placenta. A woman, during
the last four months ofher pregnancy, had been under treatment with iodide of
potassium. The'liquor amnii, collected during parturition, was clearly proved
to contain iodine. (Comptes Rendus, 1845, i. 878.) This observation has
been confirmed by the more recent experiments ofM. Flandin. He found that
by the use of rnineral poisons, and especially of arsenic, he could induce abor-
tion in rabbits; and the bodies of the young invariably yielded traces of the
poison. He thinks also, that in poisoning the blood through absorption, abortion
may be induced, by the destruction of the foetus in the living female through
the medium of the poisoned liquid. Abortion was thus caused in animals in
three different experiments, by the agency of morphia,—in two female rabbits,
which took the poison with their food, and in a bitch, which received the poison
by subcutaneous absorption. (Gaz. Med. 31 Juillet, 1847,620.) This throws
a new light upon the subject of abortion. It has been commonly supposed that
the shock to the system, and not the poisoning of the foetus, was the primary
cause which led to the expulsion of the contents of the uterus. The observa-
tions receive corroboration from those made by Dr. Beattie, that the ergot
of rye, given in large doses to females during parturition, may exert a poison-
ous action on the foetus, and lead to its expulsion dead (ante, p. 434.)

Mr. Hicks has shown by an interesting experiment, that it requires a certain
time in order that a poison shouldbe transmittedby the blood from the mother
to the foetus. On one occasion he killed a pregnant cat by pouring a drachm
of prussic acid down its throat. The chest was opened two minutes after
death, and the heart was seen contracting. On laying open the abdomen and
examining the uterus, the kittens were found alive, not having apparently suf-
fered in the least from the poison, as they continued to move for some time
even when removed from the uterine cavity. This observation appears to
show that the parent cat did not die from the blood becoming poisoned by
absorption; because if the blood were so poisoned as tokill the mother, it is
difficult to understand how the kittens should have escaped. (Med. Gaz.
xxxvi. 590.)

A case communicated to the same jouwial by Mr. Steele, renders it highly
probable that the milk of the mother may become a medium for the transmis-
sion of poison. Two ewes were bitten by a rabid dog. Rabies appeared in
them about six weeks after the bite, and they were killed. One had two
lambs, the other one. At first they were permitted to suckle. The lambs
were subsequently attacked with rabies, and were then killed. It appears
highly probable that they received the poison through the milk, because they
were removed from the ewes a month before these became affected: there was
no mark of their having been bitten, nor is it proved that a sheep can commu-
nicate the poison by a bite, either before or after it has been attacked with
rabies. (Med. Gaz. xxv. 160.)

Page 34. Action of poisons independently of absorption.—In the text it is
stated that some poisons, of which prussic acid may be taken as an example, act
so rapidly, that absorption cannot be necessary to their fatal effects. Several
illustrative instances are given, and others will be found at page 529. As ani-
mals have died from this poison in two or three seconds, unless it be proved that
the acid can be absorbed and circulated within this period of time,it is clear that
in'these cases at least, the poison must act in some other way:—absorption
cannot be necessary to its fatal influence. Iffuture experimentalists should suc-
ceed in showing that the process may be completed within less than two seconds,
this argument would be untenable; but then there is the difficulty that in the
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poisoning of pregnant animals by prussic acid, the foetus are not destroyed.
(See the preceding paragraph.)

It has been contended that these instances of rapid death are not even excep-
tional cases; because when the poison is introduced by the mouth, the vapour
penetrates into the lungs by asingle inspiration, and thus the acid enters the blood,
and produces its fatal effects. If this explanation were true, it is difficult to com-
prehend why death should not be almost instantaneous in every instance of
poisoning by prussic acid; and why in its administration by the mouth, death
should not be in every case much more rapid than when the acid is applied to
the mucous membrane of the eye or rectum. Mr. Nunneley found, in his experi-
ments, that the poison acted with almost if not absolutely equal rapidity when
applied upon a mucous membrane, as the conjunctiva, rectum, or vagina, as
when swallowed. (Prov. Trans. N. S. iii. 84.) In one experiment, No. 25,
the dose by the eye produced much more decided effects than by the mouth.
The experiments of Dr. Gerecke of Linz, are confirmatory of the view that
death takes place too rapidly to admit of the supposition that absorption is, in
all instances, necessary to theoperation of this poison. (Casper's Wochenschrift,
26 September, 1846, 615.)

Page 54. Diagnosis of cholera and arsenicalpoisoning. Case of the Duke
ofPraslin.—In the text it is recommended as one method of diagnosis to make
an analysis of the evacuated liquids. The omission of this duty led to a very
erroneous opinion on the part of some eminent physicians in the case of the
Duke of Praslin. This nobleman, in August 1847, having destroyed his wife,
committed suicide by taking arsenic. The case involved many remarkable
points in reference to this poison:—1, the distinction between its effects and the
symptoms of common cholera; 2, the latest period at which well-marked symp-
toms appear after a large dose; 3, remission and apparent recovery with sub-
sequent death ; 4, death from a large dose after the period ofsix days.

The Duke was arrested early on the Wednesday morning; the symptoms did
not appear until Wednesday evening. From this medical fact, as well as from
moral circumstances, there can be no doubt that the poison was taken by the
deceased shortly before their occurrence, and while he was under arrest. The
symptoms which appeared suddenly on Wednesday evening were,—incessant
vomiting and purging during the whole of the night and the following day, icy
coldness of the extremities, thready pulse, and great prostration of strength. It
is remarkable that there was an absence of pain: but this is one of the anoma-
lous characters of arsenical poisoning, (see p. 259.) On the Friday, there was
a remission in the symptoms of alvine irritation,—a condition not incompatible
with irritant poisoning, (see p. 44;) but the cause of the symptoms would have
been at once determinedby an analysis,—as the matters vomited just before the
remission, were found by a chemical examination subsequently made, to contain
arsenic. In reference to the last point, it is a common error to suppose that a
large dose of arsenic must necessarily destroy life rapidly (ante. p. 272.) A
case occurred at Guy's Hospital in October 1847, in which a man did not die
until the seventh day, although he had taken a teaspoonful and a half(220 grains)
ofarsenic.

Pages 78 and 81. Oxide ofIron and Magnesia as antidotes to Arsenic.—M.
Caventou states, that the arsenites of iron and magnesia are rendered soluble
and therefore poisonous by the muriate of ammonjp, which is copiously secreted
from the mucous membrane of the stomach. He has ascertained that the arse-
nites commonly regarded as insoluble are readily dissolved by this alkaline salt,
which, as it is poured out, has often a strongly acid reaction. The relatively
solvent power of a saturated solution of the muriate on the arsenites is indicated
by the following numbers:—It required 115 parts of the muriate to dissolve
arsenite of lime; 330 parts to dissolve arsenite of magnesia; and 600 parts to
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dissolve arsenite of iron. Hence, caeteris paribus, the arsenite of iron is not so
readily dissolved as the other two arsenites. The dense or highly calcined
magnesia of the shops, is less efficacious than the lighter varieties, in conse-
quence of the greater cohesion of its particles. (Gaz. Med. Sept. 11, 1847,
729.)

Page 88. Jlfler-trea(ment of irritant poisoning.—A. judicious observation
made by Dr. Corfe of the Middlesex Hospital, (Med. Times, Oct. 2, 1847, 629,)
reminds me that I have not laid sufficient stress upon one part of the after-treat-
ment, when an individual is recovering from irritant poisoning. As recovery is
almost always attended with an inflammatorycondition of the alimentary canal,
—often increased by too frequent administration of irritant emetics, such as sul-
phate of zinc, the patient should not be allowed to overload the stomach with
liquid or solid food. Like an inflamed eye, the organ requires repose, in order
that its functions should be re-established. If there be intense thirstafter the
danger from the primary effects of the poison is over,a small quantity of barley-
water or some bland mucilaginous liquid should be given occasionally. It is
better that the thirst should be borne, than that an inflamed or an irritated organ
should be distended with a pint or a quart of fluid at intervals of a few minutes.

Page 162. Immediate occurrence of symptoms in poisoning by sulphuric
acid.—In a case tried at the York Assizes in July 1846, a man was convicted
of the murder ofhis infant child by theadministration ofoil of vitriol. The moral
circumstances showed that the poison had been procured by the prisoner; that
the infant was not likely to have taken it itself; and although the child had been
frequently fed during the evening, the commencement of the action of the poison
was traced to a few minutes during which thechild was left alone in the care of
the prisoner. Here the medical evidence had a very important bearing, for it
was most properly insisted that the effects caused by oil ofvitriol are almost in-
stantaneous,and admit of no delay in their production. The prisoner's defence
was, that he was quite innocent of the charge, and that he had neither bottle,
nor spoon, nor any thing else in the house; that he put the child into the crib, and
that it began to vomit; that its mothercame down stairs,—he said the child was
then throwing up something, and he went for a doctor. The prisoner was con-
victed, and executed. The reader will here perceive that the administration
was clearly brought home to the prisoner by this well-known effect of the mine-
ral acids in producing symptoms immediately. Had the poison been arsenic,
the proofofadministration would have failed ; because this poison may give rise
to symptoms within a very variable period, sufficient to have included one or
more of the meals which the child had made in the course of the evening.

Page 164. Retention of volition and consciousness in poisoning by sul-
phuric acid.—Mr. Porter mentions the case of a girl, who, after having swal-
lowed a quantity of concentrated sulphuric acid, sat quietly down to tea with
some friends, although the quantity ofacid taken, was so great as to cause death
in a few hours. Another case is related, in which a man took a second dose of
the same acid, because he thought the first mightnot be sufficient. (Med. Chir.
Rev., vol. xxviii. p. 399.)

Page 166. On (he action of concentrated sulphuric acid on the mouth —In the text it is stated, in reference to the case of Thomas, that the fact of there
being no marks of injury in the cavity of the mouth, is no proof that sul-
phuric acid has not been swallowed. The counsel for the prisoner contended
that a poison so strong and disagreeable could not be got down the throat of an
infant, without leaving some ill-effect behind in the mouth. The jury believed
this statement, and returned a verdict of acquittal! In addition to the French
case, quoted at page 164, which of itself proves that the assumption is untrue
and contrary to medical experience, it may be proper to direct the attention of
the reader to another, a report of which has been published by Dr. Chowne
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rsince this part of the work was printed off. A woman, aet. 52,swallowed from

a cup, about a tablespoonful of stong sulphuric acid. She informed Dr. Chowne
that she was "strangled" the moment it got into her throat, and she fell to the
ground. The usual symptoms appeared, and she died in two days. "The
mucous membrane ofthe cheeks, gums,and tongue, was not excoriated at any
part." (Lancet, July 10,1847,p. 36.) It will be seen from this statement that
even concentrated sulphuric acid may pass through the mouth without neces-
sarily leaving "any traces of unfairness;" and yet theabsenceof these marks in
Thomds case, was actually, taken as a proof, not only that sulphuric acid (al-
though diluted) had not been swallowed, but that the corrosion of the oesopha-
gus, stomach, and intestines depended on natural causes!

The case related by Dr. Chowne establishes also another important fact,
namely, that symptoms are immediately perceived, although the mouth may not
bechemically corroded by the poison. The woman felt strangled so soon as
the acid had reached her throat.

Page 210. Recovery from large doses of oxalic acid.—Another case has
been lately published by Dr. Barham, in which a woman, aet. 37, swallowed an
ounce of oxalic acid, and recovered in about eleven days. Ten minutes after
taking the poison she vomited copiously. There was coldness of the surface,
followed by tenderness of the abdomen, frequent vomiting and delirium; but the
whole of these symptoms disappeared gradually. (Prov. Med. Jour. Oct. 6,
1847,p. 544.)

Page 221. Poisoning by vinegar.—A case has been recently published
by Dr. David, ofMontreal, in which it is alleged a woman swallowed a quart of
common vinegar with suicidal intention. When seen, three hours afterwards,
she was covered with a cold perspiration; trembling from head to foot; counte-
nance wild; pupils dilated; breathing hurried and laborious; pulse 96, and full;
abdomen much distended, and great pain at the scrobiculus cordis. She had,no
pain or constriction in the throat or fauces, but suffered from intense thirst,—to
relieve which she had drunk large quantities of cold water. There were slight
efforts at vomiting: she was unconscious of all around her. An emetic ofsul-
phate of zinc was given, followed by carbonate of magnesia. The liquid ejected
from the stomach, smelt strongly ofvinegar. In about six hours the symptoms
had abated, and the woman ultimately did well. (Dublin Med. Press, Oct. 13,
1847, p. 234.)

Page 231. Doses of the iodide ofpotassium.—This salt has been given in
very large doses in cases of syphilis, without producing any serious conse-
quences. M. Payen has prescribed as much as sixty grains a day, while
Ricord has carried the dose to one hundredand thirty-five grains a day. Some
information on this subject will be found in the British-American Journal,
July 1847,page 69.

Page 259. Is arsenic an accumulative poison?—A case has been lately
published by Dr. Hooper, which is of some interest in reference to this ques-
tion. (Med. Times, Aug. 21,1847.) A gentleman, aet, 54, afflicted withpalsy,
was recommended by his physician to take arsenic medicinally. He took
five minims three times a day,and continued this practice from October to the
24th of the following June, when heconsultedDr. Hooperrespecting an attack
of ophthalmia. He was at once ordered to discontinue the arsenic. Dr.
Hooper calculated that in eight months and a half this gendeman had swal-
lowed in small doses no less than sixty-four grains of arsenious acid ! i. e.
enough to kill thirty adult persons. If arsenic were really possessed of accu-
mulative properties, it does not appear probable that the patient would have
survived for so long a period. The poison was probably eliminatedso rapidly,
that out a small quantity was retained at any time within the system. It was
quite sufficient, however, to produce thatpeculiar train of symptoms indicative
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of chronic poisoning by arsenic:—i. e. headach, drowsiness, nausea; an inex-
pressible feeling oflanguor and prostration; pulse 90 to 100; increased para-
lysis ; muscular tremors affecting the lower jaw,back, neck, and arms; oph-
thalmia, accompanied by oedema of the conjunctiva? and erythema of the face;
want of sleep, and irritation of the fauces, larynx, and trachea. Under these
symptoms the patient gradually sank, and died on the 13th September.

We have here all the characters of slow poisoning by arsenic, indicated by
wasting fever and general derangement of the bodily functions. The effects
of the Aqua Toffana were very similar to these. Individuals to whom this
liquid was administered died without the slightest suspicion of the cause of
death being excited. The case proves, what was disputed in that ofLacoste,—i. e. that arsenic, given in small doses, does not accumulate in the system,
and then, without any increase of dose, suddenly give rise to all the well
marked symptoms of acute poisoning. An occurrence of violent symptoms
ofalvine irritation would always justify the inference that another and a larger
dose had been taken shortly before. It would be advisable in these cases to
collect the urine of the patient for several successive days, and then submit it
to analysis. This might be easily done,.and a diagnosis obtained without any
suspicion being excited in the mind of the administrator. *

Page 277. The ammonio-sulphate of copper as a test for arsenic.—The
various methods ofidentifying the precipitate as arsenite of copper have been
fully explained in the text. It hasbeen lately announced by Dr. Cattell,(Lan-
cet, Oct. 9, 1847,p. 386,) "that prussiate of potash constitutes an excellent
test for arsenite of copper, with which it strikes a blood-red colour. This
statement was also publicly made at an inquest lately held in Cambridgeshire.
According to my observation, the prussiate of potash is a test for oxide of cop-
per, and not for arsenite of copper. Thus the subchloride, the subacetate,
and other insoluble salts of copper are equally turned red by the supposed
test. Hence it cannot enable us to distinguish the arsenite from the other
insoluble salts of copper.

Page 283. Deposits of arsenic and antimony.—In addition to the process
described in the text, it may be proper to state that various other methods
have been proposed to distinguish arsenical from antimonial deposits obtained
by Marsh's apparatus. This is the more necessary, since at some recent
trials, questions on the subject have been put to scientific witnesses, The fol-
lowing is an extract from the evidence of Mr. H. H. Watson in the case of
the Queen v. Johnson, Liverpool Lent Assizes, 1847. The examination
turned upon the detection of arsenic in the tissues by Marsh's process :—"I
tried experiments with the metallic deposits, by applying chloride of lime to
those obtained by Marsh's process on glass and porcelain, which removed
them. That, together with the other results, indicates that the metallic deposit
is not antimony, and that it is arsenic. From my own experience and know-
ledge I should say it was arsenic, though I cannot say chloride of lime will
not remove other substances besides arsenic. It will not remove antimony.
I also exposed some ofthese metallic deposits on glass to a temperature ranging
from 355 to 565 degrees, by which they were volatilized and left the glass.
This is another proof that the metal is not antimony, but arsenic; antimony
does not volatilize at the temperature mentioned, but remains permanent, while
it is one of the properties of arsenic to become volatilized at that temperature.
Some of the slips of copper on which I had got a strong steel-like metallic
deposit by Reinsch's test, were exposed to heat in a glass tube:—the metallic
deposit became oxidized, and deposited itself higher up in the tube. That
oxide I afterwards boiled in some distilled water, and triedagain in the ammo-
niacal nitrate of silver, ammoniacalsulphate of copper, and sulphuretted hydro-
gen, and they gave the same precipitates as before, from which I concluded
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that the water contained arsenious acid. I have no doubt that the body I saw
exhumed, contained arsenic. I cannot say how much—perhaps not more
than a grain, if so much, in the nineteen ounces ofintestines I operated upon."
There can be no doubt from this statement that arsenic was clearly and satis-
factorily detected. In reference to this evidence on the distinction between
arsenic and antimony, the learned judge made the following remarks in his
charge to the jury: " theapplication of chloride oflime proved thatthe metallic
substance found in the body was not antimony because it vanished, but it did
not prove that it was arsenic, because that test might apply to some other sub-
stance. It is a negative test as to antimony, but it is an affirmative test as to
arsenic or some other metallic substance." I would beg to observe that there
is here a complete misapprehension as to the application of the test. The
real point to be considered, is not as represented by his lordship, what other
metallic substance besides arsenic will or will not be dissolved by chloride of
lime, but what other metallic substances there are besides antimony which will
combine with hydrogen to form an inflammable gas and become deposited on
glass in a form to be mistaken for arsenic! The object of the analyst is to
draw a clear distinction between these two metals, which alone are deposited,
and are likely to be confounded in the preliminary process. He may hold
himselfperfectly indifferent as to the effects of chloride of lime, or any of the
processes used for this distinction, upon all other bodies in chemistry. When
it is proved that there is any metal besides arsenic and antimony, which can
be thus deposited on glass from Marsh's apparatus, itwill then be time to con-
sider how far the process employed may be safely trusted. This mode of
placing the facts before the jury, could lead to no other inference than that the
substance which was conclusively proved to be arsenic, (by the use of chloride
of lime, taken together with its mode of deposition) was not arsenic, but that 1it
might have been "some other metallic substance." Thus the evidence of the
presence of the poison, which to-all chemists must be clear and satisfactory,
was placed under a degree of doubt which a proper and scientific view of the
facts does not warrant!

M. Cottereau gives the following summary of the numerous processes which
are open to the analyst for making a chemical distinction between these
deposits. (Journal de Chimie, 1846, 330.)

1. The action of Heat, which volatilizes the arsenical stain with a garlic
odour, while the antimonial stain is fixed. [This is not a satisfactory method
when the deposits are small.]

2. The action of Chloride (hypochlorite) of soda, or chloride oflime. This
dissolves the arsenical but leaves unchanged the antimonial deposit. This
method was first suggested by Bischoff.

3. The action of cold nitric acid, and the application of nitrate of silver or
sulphuretted hydrogen gas to the residue obtained by evaporating the acid
liquid to dryness. [This is the plan recommended in the text, nitromuriatic
being substituted for nitric acid; and nitrate of silver being employed as the
test. The operation may be completed in less than three minutes, and the
results are free from any chemical objection.

4. The action of Iodine vapour, which causes the arsenical deposit to dis-
appear, the iodide of arsenic being subsequently indicated by a deep yellow
colour from the action of a current of sulphuretted hydrogen gas upon the
residue. [This method was first proposed by Lassaigne.] The experiment
may be conveniently performed by inverting a watch-glass, holding the sus-
pected stain, over another containing a few grains of iodine. The vapour at
common temperatures produces with arsenic a deep citron-yellow coloured
compound, iodide ofarsenic,—while the antimonial stain under similar circum-
stances, is turned of a deep orange or vermilion red colour. It has been



664 ORFILA's NEW PROCESS FOR ABSORBED ARSENIC.

further suggested by Lassaigne that hydriodic acid containing iodine, or an
alcoholic solution of iodine, immediately dissolves the arsenical stain, leaving
a yellow deposit on evaporation, while with antimony there is no immediate
action,—the stain is slowly dissolved, and leaves, by evaporation, a vermilion
red coloured residue. (Journal de Chimie, 1846, p. 16.) According to my
experiments this process is unsatisfactory: theresults are slow, and they have
after all only a relative value.

5. The action of Hydrosulphuret ofammonia, which dissolves the antimo-
nial deposit and often detaches that of arsenic in scales. [This is a useful
test, because it has a direct action on antimony.] Dr. Guy has recently sug-
gested that the mixture should be evaporated, when, if the stain be antimony,
the residue will be orange-red : if arsenic, yellow. (Med. Times, July 17,
1847, 411.) Care must be taken not to use an alkaline persulphuret; for the
excess of sulphur left on evaporation gives a yellow colourwith an antimonial
stain. In employing this process it is always advisable to test the coloured
residue. The sesquisulphuret of antimony is dissolved by strong muriatic
acid, and not by ammonia,—that of arsenic by ammonia and not by muriatic
acid. (See pages 278, 393.) Further, the muriatic solution of antimony
added to water produces, under proper precautions, a white precipitate of sub-
chloride of antimony. (See page 395.)

6. The action of Chlorine, which causes the arsenical stain to disappear,—
the deposit being again rendered yellow by a current of sulphuretted hydro-
gen. [This is not satisfactory, because the chlorine of the chloride of arsenic
may cause a separation ofsulphur.]

7. M. Cottereau recommends, in preference to all these methods, the expo-
sure of the stain to the vapour of Phosphorus. This may be doneby cutting
the phosphorus in small pieces and employing it like iodine, (See 4, supra.)
In a few hours the arsenical stain entirely vanishes,—that of antimony re-
mains. Heat accelerates the action, and arsenic may be detected in the residue
by a current of sulphuretted hydrogen gas. [This difference of action here
described is very apparent, but it requires some hours.]

8. M. Boutigny advises that the following points should be successively ob-
served in order to identify an arsenical stain:—I, its iron-grey lustre; 2, its so-
lution in diluted nitric acid by heat; 3, the formation of a yellow sulphuret by
sulphuretted hydrogen; 4, by this sulphuret forming a colourless solution with
ammonia; 5, by its being again turned yellow on touching it with muriatic
acid. This experiment may be performed by throwing the ammoniacal solu-
tion on a red-hot platina capsule, so as to produce the spheroidal condition; 6, the
alliaceous odour. (Journal de Chimie, 1846, page 10,and page 446.)

For reasons already assigned, the process which appears to me preferable for
simplicity, rapidity, and certainty, is that described in the text (p. 394, 282,) and
under 3. It answers as well when the analyst has to deal with a mixed stain
of arsenic and antimony, (a difficulty left untouched in most of the above
methods,) as with a stain of either metal separately.

Page 293. Orfila1s new process for arsenic in tissues.—The method lately
proposed by Orfila consists in bruising up about eight ounces of the liver, or
other organ, with a sufficient quantity of water to make the whole perfectly
liquid. A strong current of chlorine gas is then passed into the liquid, for seven
or eight hours. A kind of frothycoagulum of animal matter is thereby formed:
this is allowed to subside, and in about twelve hours the supernatant liquid is
filtered off, boiled to expel the excess ofchlorine, and thenexamined by Marsh's
apparatus. Ifwell-markedarsenical deposits be not procured, the solid residue
is decomposed by boiling with strong nitric acid, and the whole of the arsenic
is then obtained in the evaporated residue, as arsenic acid: this may be dis-
solvedin distilled waterand tested. One-third of the liver of the Duke ofPraslin
gave,by this method, an abundance ofarsenic.
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In the official analysis in the case of the Duke of Praslin, this process*
pursued; but concentrated and pure sulphuric acid was employed to destroy
the chlorinated organic matter, instead of nitric acid, as recommended by Orfila.
It was remarked that the addition of sulphuric acid caused an abundant evolu-
tion of muriatic acid vapourand ofsulphuretted hydrogen gas. (Ann. d'Hyg.
Oct. 1847, 404.)

I find it very difficult to reduce the liver to a pulp with water; but by cutting
the organ into fine pieces, the chlorine converts the whole into a soft, whiter
pasty mass, and fixes the arsenic at once as arsenic acid. This appears to me
to be the chiefadvantage of the new plan.

Page 298. Arsenic in the earth ofcemeteries.—The earth of the churchyard
in which Johnson was buried has, since theremarks in the text were written,
beenanalysed by Mr. Watson. This gentleman informs me that he procured' a
pound of earth at the depth oftwo yards (the depth of Johnson's grave,) and at
the distance oftwo and a halfyards fromthe foot of the grave, and submitted it
to analysis by a process similar to that described. The result was that no trace,
ofarsertic, either in a soluble or insoluble form, was discovered. The prisoner
appears to have been acquitted chiefly on the assumption that the earth did not
onlycontain arsenic, but that this arsenic was in a state to be dissolved by rain
water, and washed into the body! A few questions put to the witness who
made the analysis, would have shown that this was, under the circumstances,
an inadmissible assumption. Although the evidence of Mr* Watson was so
materially affected by the result, no questions were put to him on the subject
either by the learned judge or counsel. The quantity of arsenic found in the
body was small, but absorbed arsenic is never found excepting in small quantity
(see p. 117;) and in Johnson's case, as in all others, the analysis was limited to
the clear demonstration of thepresence of the poison. A portion of thesoft parts
(nineteen ounces) only was examined'; and it cannot be regarded as indispensa-
ble tochemical evidence, that every molecule ofpoison contained in every organ
and tissue of the body, should be extracted on these occasions. The soft tissues
not examined, in the case of Johnson, probably contained just the some propor-
tion of arsenic as those which were analysed; although the Court appears to
have adopted the view that there was no more arsenic in the whole* body than*
that produced from less than a pound and a halfof the viscera!

Arsenic is contained in nearly all specimens of brass and from and'when
nails of these metals are used for coffins,.it would be just as reasonable to
assume that the poison found in> an exhumed body; was derived from them, as,
under the circumstances proved- in this case, that it was derivedfrom the earth
around the grave. In reference to Mr. Watson's exclusion from Court, I have
been since informed by this gentleman, that before*the trial, it was ordered that
no witness should be allowed to be in Court until called for; and as no special
exception was made in his favour, he did not think himself justified in entering.

Page 310. Poisoning by the vapour of mercury.—Although metallic mercury
is not poisonous, yet when it is-respired in the state offine vapour, it enters the
body through thelungs, and is then capable of producing serious symptoms, and
even death. Mercury may pass into vapour at all temperatures:—at about 80°
it is rapidly diffused in the most finely divided state, a fact illustrated in.
Daguerreotype art byit&dfcposition on polished silver. In all the trades in which
mercury is handled, it may thus penetrate-into the system by slow degrees.
The chronic effects are manifested by tremors and paralysis of the limbs,—a.
state called shaking palsy,—vertigo, loss of memory, disturbance of the intellec-
tual faculties, salivation and ulceration of the mouth, colic,.general emaciation*,
and death. A blue line, as in chronic poisoning by lead, may be found-around;
the edgesof the gums. Water-gilders, and the manufacturersof looking glasses,,
barometers, and. thermometers, are very subject to these disorders. The fre.*-
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quent contact of mercury with the hands, may suffice to produce them in a
modified degree. A singular medico-legal case, in reference to the noxious
effects of mercurial vapour, is reported by M. Chevallier, (Ann. dFHyg. 1841ri. 389.) It was alleged, in this case, that two children had suffered seriously in
health, in consequence of the distillation of mercury being carried on in an
apartment below that in which they lived. They had general tremors and
other symptoms indicative of mercurial action; but there was no salivation. It
has been remarked that those who are subject to the shaking palsy are not very
liable to become salivated. M. Chevallier detected mercury in the dust of the
apartments on all the floors of the house; and his conclusion was, that the
disordered health of the children was certainly due to these mercurial emana-
tions..

One of the most remarkable instances of the noxious effects of mecurial
vapour, was observed in the case of the Triumph, while conveying a cargo of
quicksilver off Cadiz, in April 1809. By some accident the leathern bags
containing the metal burst, and three tons of quicksilver were dispersed through
the vessel. The erew soon began to suffer from salivation, partial paralysis,
and disorders of the bowels. In three weeks no less than two hundred men
were salivated. Two men died from excessive salivation: one had previously
lost his teeth, and his cheeks were in a gangrenous condition: the other had
also lost the whole of his teeth, the greater part of his tongue, and at the time
of his death the lower lip was in a state of gangrene.. The interior of the ship
was covered with a black powder, and the copper bolts were mercurialized.
The vapour proved fatal to the animals on board; for nearly all the poultry,
sheep, pigs, mice, goats, cats and dogs, and even a canary bird, died from its
influence. (Paris, Med. Jur. ii. 461.)

Great danger is always to be apprehended when any operations with me-
tallic mercury are carried on in small and ill-ventilated apartments, heated to
a temperature above 70°. The best test for the detectionof these vapours, is
the suspension of a piece of pure gold leaf in the apartment. If mercury be
present this will become slowly whitened by amalgamation*..

Page 352. Iodide of potassium as a test for lead. —A statement has been
lately circulated in some of the medical journals, that this salt is an unsatis-
factory test for lead, because it has the property of redissolving the yellow
iodide of lead. The facts stated in the text, will show that it will without
difficulty detect a. very small portion of acetate of lead; and at page 354, a
case is mentioned, where minute traces of lead were easily detected in the
incinerated liver by the aid of this test. Mr. Herapath, Jun. states, that a
small quantity of acetic acid added to the liquid, increases its power as a
reagent. I do not find that it possesses any perceptibly solvent action on the
precipitate in neutral solutions at common temperature; but if the iodide of
potassium contain any potash or carbonate of potash, or if the salt of lead be
diffused through a large quantity of water, or dissolved in strong muriatic acid,
the precipitate will either not be produced, or it will be formed and imme-
diatelyredissolved. The iodide of lead is to a certain extent soluble in boiling
water, and even when it is not entirely dissolred, its yellow colour is destroyed
at 212°.

Page 361. Blueness of the gums in poisoning by lead.—In the text it is
stated that mercurial preparations eause this appearance at the edges of the
gums. Dr. Branson, of Sheffield, has observed a similarblue fine in patients
taking Nitrate ofsilver; and he considers it a fair criterion of the introduction
of this metal into the system, so as to render it a means of avoiding discoloura-
tion of the skin.

Page 389. Fatal effects of tartar emetic upon young children. —The facts
mentioned in the text, as resulting from the experience of Mr. Noble and Mr.
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Goodlad, have been recently confirmed by the observations of French practi-
tioners. Three quarters of a grain of tartar-emetic were prescribed for a slight
gastric disorder, in the case of an infant recovering from measles. The child
died in an hour. A similar dose was prescribed for another child of the same
parents: violent vomiting and purging supervened, and this case also ended
fatally. In a third instance of a girl, set. 4, attacked with hooping cough, one-
third of a grain given in divided doses, produced very alarming effects, which
only disappeared by discontinuing the medicine. In a fourth case, the re-
covery of the child from a dose of tartar-emetic, was followed by desquamation
of the cuticle. (Journal de Chimie, Septembre 1847,471.) It is unfortunate
that the particulars of these cases are not more fully given.

Page 425. Recovery from a large dose of Crofon oil.—Dr. Cowan quotes
the following case of poisoning by croton oil in his Retrospective address:—
A teaspoonful was administered by mistake to a child four years old, who had
previously eaten a hearty meal of bread and milk. In five minutes the child
was seized with violent vomiting and purging, soon followed by alarming
prostration. Under the use of warm fomentations, and free libations of milk
and mucilage, the child was convalescent in two days. (Prov. Trans. N. S.
i. 121.) The recovery was here probably due to the oil having been taken
on a full stomach, and to early vomiting. Dr. Cowan states, that he has known
similar symptoms follow the administration ofhalf a drop to an adult.

Page 429. Poisoned bread.—A case is mentioned in the Gazette Medicale,
(4 Septembre, 1847,) in which a large quantity of brown bread, baked two
days previously, spontaneously acquired unwholesome properties by the rapid
growths in it of a peculiar kind of fungus—the Oidium Jiurantiacum. The
unwholesome portions were indicated by large white patches contrasting
strongly with the brown colour. These patches had the nauseous odour of
poisonous fungi, and became yellow when heated to about 114°. The ap-
pearance of the bread led to its being rejected as food.

Page 437. Post-mortem appearances in poisoning by canfharides..—A lu-
natic, aet. 45, swallowed by mistake half an ounce of cantharides-plaster con-
taining two drachms of the powder. Remedies were immediatelyapplied. In
about two hours the whole of the mucous membrane of the mouth was red,
and covered with small blisters. In seven hours there was great coldness of
the surface, with imperceptible pulse. The urine passed was mixed with
blood. Death took place in twenty-four hours. On inspection, the vessels
of the brain were found gorged with blood, and a quantity of serum was ef-
fused in the ventricles and between the convolutions. The heart and lungs
were healthy. The internal surface of the stomach was covered with red
points interspersed with ecchymosis, in the centre of which was seen an ad-
hering particle of the powder of cantharidvs. The intestines were healthy,
but the kidneys were red and gorged with blood. The left ureter internally
was of a very red colour. The bladder was thickened, and the mucous coat
injected with blood. (Ed. M. and S. J. Oct. 1844,p. 563.)

Page 457. Hydrophobia from disease.—Hydrophobia is a symptom which
is occasionally met with in certain cases where there can be no suspicion of
the individual having been inoculated by the poison of rabies. Mr. Stafford
describes a case of tetanus from an accidental injury to the foot, in which hy-
drophobia was one of the most prominent symptoms. The case speedily
proved fatal. (Med. Gaz. xxxv. 827.)

Incubation of thepoison ofrubies.—In the text it is stated that the longest
ascertained period at which hydrophobia has appeared after the bite of a dog
was twelve months. Mr. Allan has since published an interesting report ofa
fatal case, in which the symptoms did not manifest themselves until thirteen
months after the bite» (Lancet, Oct, 16, 1847, 409.)
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Page 473. Symptoms resembling narcotic poisoning in disease of the kid-
neys.—Mr. Corfe has reported a case in which the symptoms of diseased kid-
ney were strikingly similar to those caused by opium. The female was in a
state of perfect insensibility, which had existed for ten hours prior to her ad-
mission into the Middlesex Hospital: the pupils were contracted, and there
was convulsive slow breathing. She died in four hours and a half. There
was strong presumptive evidence of poisoning, as a three-ounce phial, contain-
ing laudanum, was seen in her possession the preceding day, and could not
then be found. It was, however, proved at the inquest that the laudanum had
been used by another person as a liniment, and that the deceased could not
have taken any portion of it. The inspection showed that death was clearly
due to granular degeneration of the kidney; and on inquiry it was ascertained
that the urine, for some months previously, had been strongly albuminous.
(Med. Times, Oct. 9. 1847, 648.) This ease conveys an important lesson on
diagnosis in narcotic poisoning.

Page 499. Death from the external application of opium.—A soldier aet.
32, was attacked with phlegmonous erysipelas on the face and outer part of
the right leg, on account of which a linseed poultice, moistened withfifteen
drops of laudanum, was applied to the limb. Next morning he was found in
a state of deep sopor : the eyelids tremulous and half open, pupils contracted,
the lips distorted, the muscles of the face affected with spasm, and those of the
limbs with convulsions. The medical attendant, perceiving a strong odour of
opium, examined the bandages, and found them soaked with laudanum—the
hospital servant having ignorantly applied nearly an ounce! In spite of treat-
ment the convulsions increased, —the pulse became more feeble and the pa-
tient died. On inspection some red points were seen on the arachnoid: a
strong opiate odour was exhaled from all parts of the body, and the heart,
stomach, and brain, were healthy. None of the poison could be detected in
the blood. (Ed. M. and S. J., xxix. 450; and Journal de Chimie Medicale,
Avril 1827.) The application of opium in any form to an abraded surface of
skin, is liable to give rise to all the results of narcotic poisoning.

Page 518. Effects ofprussic acid vapour.—Since the remarks were writ-
ten, a case of poisoning has occurred in this metropolis (Oct. 29, 1847,) in-
volving the question whether the vapour of Scheele's acid, if respired, would
destroy life. The deceased entered a druggist's shop, and requested to be
shown a bottle of Scheele's prussic acid. He suddenly attempted to snatch
the bottle from the hand of the assistant; a struggle ensued, during which a
portion of the acid was spilled over the deceased's face, and over the coat of
the assistant. The deceased ran into a neighbouring shop, and died in about
a quarter ofan hour. At the inquest it was alleged thatdeath had been caused
b'y the vapour, owing to the acid haviig been spilled over the deceased's face.
Of this, however, there was no proof, as the body was not inspected for the in-
quest ! The same question arose in a case of poisoning by the essential oil of
almonds (ante, p. 572:;) but in that instance the suspicion was shown to be
unfounded, by the discovery of the poison in the stomach. It is most probable
that a sufficient quantity of theacrid to cause dteath was in this instance swal-
lowed.

Page 527. External application ofprussic acid.—The facts mentioned in
the text, will suggest a caution in reference to the medicinal employment of
prussic acid locally- It is sometimes used, and with good effect, to allay
the violent itching which attends certain diseases of the skint. Pt has alsobeen
applied to the os and cervix uteri for the alleviation of pain. As, in the'latter
case, it meets a highly absorbing surface, care should be taken so to regulate
the proportion of the acid, both in absolute quantity and degree ofdilution, as
to prevent the possibility of danger.. Dilution does not appear to* make so
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much difference as absolute quantity, and this may be regulated by the known
fatal dose. (See page 538.)

Page 545. The odour of prussic acid in the stomach. TaweWs case.—As a casual statement,made by Orfila, was represented to imply that the odour
of bitter almonds (prussic acid) was present in the cases of the Parisian epi-
leptics, and that, in short, the odour was never absent when a person had died
from the effects of the poison,I here quote Orfila's opinion on this subject, from
his report of the case of M. Pralet:—M Quelle foi peut on ajouter au caractere
tire de l'odeur d'amandes ameres, qu'aurait repandu le cadavre du Sieur Pralet
(point sur lequel on est loin d'etre d'accord,) lorsque nous voyons MM. Marc,
Marjolin et Adelon declarer, que nulle partie descadaveres des epileptiques de
Bicetre n'exhalait l'odeur d'amandes ameres; qu'il en etait de meme chez
l'eleve en pharmacie dont j'ai parle; et que nous savons a ne pas en douter,
qu'il n'est pas rare de ne pas reconnai're cette odeur dans les organe3 des ani-
maux empoisonnes par l'acide cyanhydrique?" (Ann. d'Hyg. 1841,ii! 409.)
It is here circumstantially stated, upon authority which Orfila must have con-
sidered better than his own, that no odour was perceptible in the bodies of the
epileptics ; that none was perceived, in another case to which he refers ; and
that it was by no means unusual to find the bodies of animals, poisoned by
the acid, free from any odour. Coupled with theoriginal report made by Orfila
in 1829, this must be taken as conclusive of the unfairness of the imputation
thrown upon English writers, that they had misstated the facts, and misrepre-
sented Orfila's opinion.

Page 557. Alleged spontaneous production of prussic acid.—Since the re-
marks in the text were written, Dr. Guerard has published a translation of a
paper by me on the sulphur-test for prussic acid, and appended to it a note in
reference to the spontaneous formation of prussic acid in the human stomach.
(Ann. d'Hyg. Oct. 1847, 442.) He states that M. Filhol has recently ascer-
tained by experiment, that nearly all vegetable substances containing nitrogen,
possess the property of transforming amygdaline to essential oil of bitter
almonds and prussic acid. A mixture of common flour, barley, or rye, pro-
duces this effect in five or six hours; but with maize, it required a period of
three or four days. He theninquires whether the stomach mightnot possibly
contain the materials which would lead to this transformation; and in the
event of suddendeath from natural causes, might there not be a false accusation
of poisoning by prussic acid ?

If the human stomach contained any substance taken as food or medicine,
from which prussic acid was producible, such a mistake might occur; but M.
Filhol's experiments show that amygdaline must be present; and this peculiar
body is not a constituent of food. It is found in the bitter almond, in peach
kernels, and in the berries and leaves of the laurel. If these substances have
not been eaten with the food, or not taken in sufficient quantity to account for
death, no mistake can arise: if, however, they have been taken, then the case
resolves itself into one of poisoning by these substances. If the individual has
swallowed pure amygdaline, the same result would happen ; but thereal force
of this objection to chemical evidence, is not to produce prussic acid from
amygdaline, but to produce amygdaline from ordinary food or by common
putrefactive fermentation. It is as easy to conceive thatprussic acid shouldbe
formed in the stomach at once from beef, potatoes, and other substances, as
that amygdaline should be derived from them. It may be proper to state that
sweet almonds and common nuts contain no amygdaline; its presence is indi-
cated by the powerful odour of the essential oil on trituration with water.

Page 567. The quantity ofprussic acid obtainedfrom the bitter almond.—This'became a material question in a case of suicide which occurred in this
metropolis in November 1844. A man was found dead, and there was a
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strong odour ofbitter almonds in the room in which his body was discovered:
there was also the appearance of froth about the mouth of the deceased. On
inspection, some bitter almonds in an undigested state were found in the sto-
mach. The quantityof prussic acid obtained by a distillation of the contents,
was stated to be equal to one drachm ofthe common acid (P. L.) The medi-
cal practitioner is reported to have said, that this acid might not have been
taken as such, but derived from the almonds. The anhydrous prussic acid
obtained, amounted to 1*8grains, i. e. quite enough to destroy life. The quan-
tity of bitter almonds required to yield this, according to the.calculation in
the text, would be about 500 grains. The weight of the almonds found in the
stomach is not stated; but it is not likely that so many could have been eaten
as to produce and leave in the stomachthis large quantity ofanhydrous prussic
acid, nor would this account for the odour in the apartment. It is highly pro-
bable thatthe individual destroyed himself with prussic acid, having previously
eaten some bitter almonds in order to conceal the odour of the poison.

Page 618. Poisoning by belladonna.—MM. Bayard and Chevallier have
recently reported several interesting cases of poisoning by belladonna. Two
persons swallowed a small spoonful of the extract by mistake for that of juni-
per. There was speedily indistinctness of vision, tottering gait, delirium, inco-
hereney, hallucinations, and dilatation of thepupils. In one there was a great
deal ofcerebral excitement. The apothecary to whom the extract was taken,
tasted it, and soon experienced symptoms which led to a suspicion of its real
nature. Under treatment the symptoms of poisoning disappeared in two days;-
but one of the patients died on the seventh day, from phlebitis, complicated
with a generally diseased condition of the body. The physical and physiolo-
gicalproperties of the extract indicated that it was belladonna; but the attempt
to procure atropia entirely failed. A portion of the concentrated extract given
to a dog caused dilatation of the pupil in a quarter of an hour,—an index of
the rapidity with which atropia is absorbed. In a second case a young man
swallowed an infusion of two drachms of the leaves of belladonna. In about
an hour he found great difficulty in swallowing, the salivary secretion was
suppressed, and objects appeared to be in perpetual motion before him. He
became delirious; attempted repeatedly to pass his urine, but could not; and
for an hourand a halfhe was in constant motion, although his gait was unsteady.
The muscles of his face, jaws, and limbs were agitated by convulsive twitch-
ings ; the pupils were excessively dilated, and there were singular hallucina-
tions. There was neither nausea, vomiting, nor diarrhoea. Emetics, enemata,
and venesection were resorted to; and the next morning he awoke as if from a
dream, complaining ofa feeling oflassitude.

A woman swallowed, on an empty stomach, a drachm of the extract. She
then took some food. No symptoms appeared for three hours: they then
came on suddenly. When seen an hour afterwards, she could not stand;
there was trembling of the limbs, with convulsive motions; a nervous laugh
and incoherent speech. The pupils were much dilated, and great lassitude
followed this stage of excitement. Under treatment she recovered in twelve
hours. (Ann. d'Hyg. Oct. 1847, 413.)

Atropia.—The reader will perceive that I have mentioned no tests for the
presence ofthis alkaloid. It is described in some chemicalworks as yielding
a white precipitate with tannin, and yellow precipitates with the chlorides of
gold and platina. These, however, have no pretension to the name of tests.
Tannin precipitates the solutions ofall the alkaloids, and the chlorides of gold
and platina give yellow precipitates with the solutions of strychnia: hence,
there is nothing peculiar in their action upon atropia. The only indication of
the presence of atropia is thatderived from the actionof its solutions in causing
dilatation of the^pupil; but this property is by no means peculiar to it.
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We are still in want not only of simple processes for the separation ofmost
of the alkaloidal poisons, but also of chemical testa to determine their nature
when separated. It has been too much the practice with respect to these
poisons, to assume that any reagent which causes a precipitate, or change of
colour, becomes a test: but there cannot be a greater fallacy. So long as
such speculations are confined to books, this mistake is immaterial: but ifany
attempt be made to pass these casual results as proofs of the presence of the
poison, in a Court ofLaw, their insufficiency will no doubt be speedily exposed
in the cross-examination.
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Antimony, chloride, or butter of, 396
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influence ofquantity, 271
treatment of, 26, 272
chemical analysis, 273
reduction process, 274
tests for, in solution, 276
gaseous test for, 278
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Reinsch's process, 286
galvanic test, 288
in organic liquids, 289
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detection of, when absorbed,292
diffusion of, in body, 294
detected in the dead, after long

periods, 295
inference of death from, 296
in the soil ofcemeteries, 297
alleged loss of, by putrefaction,

300
its presence in grain, 302
detection of, in solids, 302
quantitative analysis, 303
sulphuret of, 306
iodide and bromide of, 308
in antimonial preparations, 395
in lead shot, 346

Arsenical green, poisoning by, 374
Arsenite ofcopper, 373
Arsenuretted hydrogen, 308
Artemisia absinthium, 454
Artificial verdigris, 378
Arum maculatum, 410
Arzone family, case of, 51
Ascarides, 110
Ascaris lumbricoides, 110
Asiatic cholera, mistaken for poisoning,

51
diagnosis of, 54

Atropa belladonna, 617
Atropia, 620
Australian poison, action of, 626
Bacon, noxious effects of, 450
Baked meats poisoned by lead, 3G6
Balsam copaiba, irritant effects of, 426
Barium, chloride of, poisoning by, 240
Baryta, poisoning by, 226

salts of, 239
Battley's sedative solution, 498
Bean of St. Ignatius, 625
Bear's foot, poisoning by, 600
Bee, poison of the, 463
Belaney, case of, 520, 542
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Belladonna, poisoning by berries of, 617
leaves of, 617

post-mortem appearances,619
analysis, 619

Bichloride ofmercury, 310
Bichromate of potash, 406
Bicyanide ofmercury, 343
Biarseniate ofpotash, 306
Binoxalate ofpotash, 228
Birthwort, common, 635
Bismuth, poisoning by, 405
Bitartrate ofpotash, 229
Bitter almonds, noxious effects of, 566

prussic acid in, 567
essential oil of, 567
quantity of prussic acid

from, 567
water, poisoning by, 573

Bitter apple, 412
cassava, 578
sweet, 581

Black drop, 489
bryony, 411
hellebore, 600
flux, 121
oxide of mercury, 340

Blandy Miss, case of, 98
chemical evidence inthe,119

Bleaching powder, action of, 233
Bleeding promotes absorption, 32
Blistering flies, 436
Blistering plaster, poisoning by, 439
Blood, poisons detected in the, 228

condition of, in poisoning, 34
action of poisons, when injected

into, 33
Blueness of gums, in poisoning by lead,

361
in poisoning by mer-

cury, 312
in poisoning by sil-

ver, 361
Blue pill, 340

rocket, poisoning by, 612
stone, 370
vitriol, 16, 370

Boiling liquids, effects of, when swal-
lowed, 24,

water, death from, 24
Boletus cervinus alleged death from, 144
Bones, alleged presence ofarsenic in, 284
Boullet, case of, 166
Boughton, Sir T. (see Donellan,) 575
Body, rules for inspecting, 96

exhumation of, rules for, 91
Boracic acid, action of, 200
Bovina pestis, its effects on food, 451
Brain and spinal marrow, diseases of,

mistaken for narcotic poisoning, 64
Brain of animals poisonous, 141
Bread, arsenic in, 302

poisoned by copper, 387

Bread poisoned by fungi, 667
mouldiness in, 429
fresh, effects of, 430
brown, action of, 430

Brick-kilns, noxious effects of vapour of,
643

Bright's disease, symptoms ofresembling
poisoning by opium, 472

Brown bread, noxious effects of, 430
Bromine, poisoning by, 246

vapour of, 655
Bromide ofarsenic, 308

ofpotassium, 229
Brucia, properties of, 624
Brunswick green, 372
Bryony, poisoning by, 411
Bryonine, 411
Burdock, case of, 44, 112
Burns and scalds, symptoms of, mistaken

for poisoning by opium, 471
Butter of antimony, 396
Buttercups, irritant action of, 418
Butterfield, case of, 99, 153,313
Cadmium, oxide of, mistaken for arsenic,

275
Calamine, 400
Calder, case of, 434
Calomel, poisoning by, 315
Caltha palustris, 422
Camphor, poisoning by, 582

compound tincture of, 489 ■Cancer of the mouth, 317
Cancrum oris, 317
Cannabis sativa, 633
Cantharides, poisoning by, 436
Cantharidine, 540
Capsicum, 411
Caps, percussion, poisoning by, 656
Carbazotic acid, 635
Carbonates, alkaline, poisoning by, 224

of baryta, 240
lead, 359, 364
copper, 373
zinc, 400

Carbonic acid, sources of, 635
symptoms and appearances

caused by, 635
mode ofaction, 638
treatment, analysis, 640
diffusion of, in air, 645
combustion in mixtures of,

645
Carbonic oxide, 646
Carbuncle in animals, its effect on food,

451
Carburetted hydrogen, 646
Carrots, decayed, 428
Cassava, bitter, prussic acid in, 578
Castaign, Dr. case of, 494
Castor oil seeds, death from, 423
Caustic alkalies, 223 ,

lunar, 403
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Cayenne pepper, 411 |
Celandine, 412
Cemeteries, presence of arsenic in the

soil of, 297
copper in, 383

Cephaelis ipecacuanha, 608
Cerium, preparations of, 407
Ceruse, poisoning by, 359
Cevadilla, poisonous action of, 602
Chcerophyllum sylvestre, 635
Charcoal powder in poisoning, 76
Charcoal vapour, noxious effects of, 633
Chaschisch, 633
Cheese poisonous, 445

alleged production ofprussic acid
in, 559

Chelidonium majus, 412
Chimical, analysis, evidence from, 111

convictions without, 111
failure of, 114
mistakes in, 119
medico-legal report of, 136

Cherry stones, prussic acid yielded by,
577 • -ratafia, 577

laurel-water, 574
Chervil, wild,635
Chesham, case of,55, 179
Chlorides, alkaline, 233, 239,240

of mercury, 336
lead, 358
antimony, 396
zinc, 401
tin, 402
gold, 403

Chlorine solution, poisoning by, 246
Cholera mistaken for poisoning, 51, 54

from unwholesome food, 451
Chromate of lead, 365
Chrome, poisoning by, 406

yellow, 365
Christmas rose, 600
Chronic poisoning, 98

by arsenic, 257
by lead, 349, 361
by copper, 385

Churrus, 633
Classes of poisons, tables of, 40
Classification ofpoisons, 38
Cinnabar, 343
Citric acid, action of, 220
Cicuta virosa, 604

maculata, 605
Clematis vitalba, 422
Clothing, acid stains on, 179, 191, 198
Clupea thryssa, 445
Coal vapour, death from, 642
Coal gas, 646
Cobalt, poisoning by, 407
Cobra de Capello, 462
Cochlearia armoracia, 422
Cocculus indicus, poisoning by, 596

Codeia, poisoning by, 516
analysis, 516

Colchicum autumnale, poisoning by, 610
Colchicina, 612
Cold water, effects of, 18, 656
Colic mistaken for lead poisoning, 58
Colica pictonum, 360
Colic, painters, 360
Colocynth, 412
Colocynthin, 412
Coloured confectionary, 373
Coloured mineral poisons, 127
Colouring of rooms, noxious vapours

from, 375
ColuberBerus, bite of, 460
Combustion in mixtures of carbonic acid,

645
Common salt, action of, 14
Compound poisoning, 152,201
Confined air, noxious effects of, 644
Conger eel, 445
Conium maculatum, 602
Conia, 33, 603
Convulsions, tetanic, mistaken for poison-

ing, 62
causes of, 62

Copaiba, balsam, 426
Copper, poisoning by, 369

sulphate of, 16, 370
chronic poisoning by, 370, 385
arsenite of, 373
analysis of the salts of, 377
inorganic liquids, 380
in the tissues, 381
in the soil of cemetries, 383
action of water on, 388

Copperas, white, S98
green, 403

Coriaria myrtifolia, 140,597
Corrosive poisons, 38
Corrosive sublimate, poisoning by, 310

effects compared with arsenic,
312

salivation from, 312
external application of, 319
cases ofpoisoning by, 321
quantity required to destroylife,

326
period at which death takes

place, 326
treatment, 328
chemical analysis, 329
in organic fluids, 332
in the tissues, 335
not detected, 335

Cosmetics, poisonous, 368
Cow's milk poisoned by lead, 362

by food, 453
Cox, case of, 15
Crabs, noxious, 444
Crayfish, poisoning by, 444
Creasote, 424
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Cronin, case of, 573
Crotalus horridus, venom of, 462
Croton seeds and oil, 424
Crowfoot, 418
Crown Prince of Sweden, case of, 45
Crustacea, venomous, 463
Cuckow-pint, 410
Cucumber, squirting, 413
Culex pipiens, 464
Curara poison, 626
Curarina, 626
Cusparia bark, nux vomica mistaken for,

624
Cyanide of potassium, preparation of, 122

poisoning by, 561
fatal mistakes respecting,562
analysis, 564

Cyanide of Mercury, 343
iron, 566
mercury and silver, 566

Cyanogen gas, action of, 655
Cyclamen Europaeum, 422
Cyder poisoned by lead, 367
Cytisus laburnum, 609
Cytisine, 609

Daffodil, poisoning by, 412
Dalby's carminative, 489
Daphne mezereon, 416
Darnel grass, poisonous effects of, 430,

597
Datura stramonium, symptoms and ap-

pearances caused by, 627
analysis, 629

Daturia, 629
Dazley, case of, 268.
Deadly poison, meaning of, 16
Dead, exhalations from the, poisonous,

652
Deadly nightshade, 617

fatal effects of the berries, 617
poisoning by the root and extract,

618
post-mortem appearances, 619
analysis, 619

Dead-tongne (CEnanthe Crocata,) 605
Deaths, sudden, cause of, 58
Deary's case, 483
Decayed vegetables, action of, 428
Decay, partial, effects of in flesh, 452
Delirium tremens, a result of poisoning

by alcohol, 587
Delphinium staphysagria, 422
Delphinia, 422
Deposits ofarsenic and antimony,283,395
Destructive thing, legal meaning of, 19
Deutoxide of nitrogen, 654
Diacetate of lead, 357

copper, 378
Diffusion of carbonicacid in air, 645
Digitalis purpurea, 598
Digitalia, 601)

.57*

Dippel's oil, 427
Disease, influence of on action of poi-

sons, 43
mistaken for poisoning, 46, 141
actionofopium increased by, 482
of the heart, mistaken for poison-

ing, 64
of the brain, spinal marrow, diag-

nosis of, 64
resembling irritant poisoning, 54
narcotic poisoning, 58

Diseased flesh of animals, noxious effects
of, 446

Disinterment of bodies, 91 1
Dissection wounds, 455
Distention of the stomach, death from, 66
Distilled water, action of on lead, 367

poisoned by lead, 362
Disulphate ofquinine, 634
Diuretics in arsenical poisoning, 88
Dogs, signs ofrabies in, 459
Donnell, case of, 277
Dover's powder, 490
Donellan, case of, 48, 67, 102, 119,575
Drains and sewers, poisonous gases in,

650
Dripping poisoned by lead, 366
Duflos' prussic acid, 518
Dulcamara solanum, 581
Duration ofcases of poisoning, 97
Dyes, hair, contain lead, 368
Dyer's spirit, 402
Edney, case of, 143
Edwards, case of, 113
Eggs, putrid, poisoning by, 452
Elaterine, 413
Elaterium momordica, 413
Elder, poisoning by, 413
Electro-magnetism in narcotic poisoning,

74, 486
Elimination of poisons, 29, 114,657
Elixir of vitriol, 180

paregoric, 489
Emetics, use of in poisoning, 73
Emetic tartar#388
Emetina, properties of, 608
Empyreumatic oil (Dippel's oil,) 427
Enemata, poisoning by, 163, 563, 618
English cholera, mistaken for poisoning,

54
Enteritis, diagnosis of,55
Entozoa, poisons detected in, 32
Epilepsy, diagnosis of, 62
Epileptics Parisian, cases of, 525, 535
Epizootic disease,effects ofon the flesh of

animals, 447
Epsom salts, fatal effects of, 15
Ergot of rye, 433

chronic effects of, 433
analysis, 435

Ervum ervilia, 431
Essential oil ofbitter almonds, 567
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Ether, its local action on the nerves, 25 1detected in the blood, 29
poisonous action of, on the body, j

589 ]
Ether vapour,effects of, 590 1

post-mortem appearances in death
from, 591 1

cases of poisoning by, 592
absorption, chemical analysis, 593 ]
its action on the foetus, 593

Ether, pyroligneous, 426 1Euphorbia, 413 ierula, milk poisoned by, 454
Euphorbium, irritant effects of, 413
Evidence of poisoning, from symptoms,

41
from discoveryof poison in food,

53
from post-mortem appearances,

99
from chemical analysis, 111
from experiments on animals,

137
Exhalations of the dead, noxious effects

of, 652
Exhumation of bodies, rules for, 91
Experiments on animals, uncertainty of,

33, 36
value ofevidence from, 137

Extract, Goulard's, poisoning by, 357
ofpoppies, 488

Fallacies in chemical analysis, 119
False angustura bark, 624
Farcinoma in man, 455
Farcy, poison of, 455
Fasting, effects of, resemble poisoning, 50
Fat, poisoned by lead glaze, 366
Feigned poisoning, 53
Ferrocyanic acid, action of, 565
Filings, iron, irritant action of, 19
Fine leaved water hemlock, 607
Fish poison, 441

poisoned by copper, 372
by Cocculus indicus, 596

Flesh of poisoned animals poisonous, 139,
447, 452 •Flour, poisonous, 431

Flux, black and white, 122
Fly powder, 304

mushroom, 617
Foetid helebore, 601
Foetus, poisons detected in, 32, 657
Food, poison detectedin, 53

improper, death from, 162
poisoned by copper, 384
poisonous, 139, 441, 625

Fool's parsley, 607
Forgery, detection of, 198
Formic acid, 222
Foster, case of, 55, 144Fowler's mineral solution, 303

Foxglove, purple, poisoning by, 598
symptoms and analysis, 600

Freeman, case of, 529
Fritiliaria imperialis, 422
Fruits, preserved, poisoned by copper,

386
Fulminate of mercury, 519
Fungi, poisoning by, 615
Fungin, 617
Fusel air, 427
Gall-bladder, rupture of, death from, 67
Galvanic antidote, 85

test for arsenic, 288
gilding, noxious effects of, 519

Gamboge, poisoning by, 414
Game poisoned, 139
Gangrene of the mouth, 311
Gas, coal, poisoning by, 642
Gases, poisonous, tables of, 41

action of, 636
death from, mistaken for violence,

637
Gastritis, diagnosis of, 55
Gastro-enteritis, 55
Gelatinized perforation of the stomach,

106
German silver, poisoning by, 387
Gieses' prussic acid, 518
Gildingof copper, 333

galvanic, 519
Gilmour, case of, 271, 285
Glanders in the human subject, 455
Glass, powdered, injurious effects of, 23
Glass of antimony, 398
Glaze, lead-poisoning by, 366
Glozckler, case of, 292
Gluten,an antidote to corrosive sublimate,

84
Gnat, poison of the, 464
Goat's milk poisonous, 454
Gobel's prussic acid, 518
Godfrey's cordial, 489
Gold, terchloride of, as a test, 122

poisoning by, 403, Goulard's extract, 357
water, 358

Grain, poisoned, 431
arsenic in, 302
copper in, 387

Gratiola officinalis, 414
Gratioline, 415
Graveyards, poisonous exhalations of, 652
Gray and Bright, case of, 49
Green vitriol, 403
Grey powder, 341
Grotta del cane, poisonous effects of air

in, 415
Guaiacum powder, 415
Habit, its influence on poisons, 36
Hematemesis, diagnosis of, 58
Hair, a mechanical irritant, 656
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Hair dyes, composition of, 368
Halibut, noxious effects of,444
Hariy case of, 198

Sarah, case of, 543 ,
Hartshorn, spirits of, poisoning by, 17,

225
Harvestbug, 464
Hat/don, case of, 17
Heart, diseases of, mistaken forpoisoning,

64
Hedge-hyssop, 414

milk, poisoned by, 454
Helleboraster, 600
Hellebore white, poisoning by, 601

black, 600
Helleborus fcetidus, 601

niger, 600
Helvella esculenta, 616
Hemlock, poisoning by, 602

water, dropwort, 604
Hemp Indian, noxious effects of, 633
Henbane, poisoning by, 579
Hernia, strangulated, diagnosis of, 56
Herrings, poisonous, 443
Hicrapicra, 409,
Higgins, case of, 138
Hippomane mancenilla, 416
Homoeopathic practice, 496
Honey, poisoned, 626
Hornet, poison of, 463
Horseradish, 422
Humble-bee, venom of the, 463
Hume, case of, 350
Humphreys, case of, 47
Hunter, case of, 100, 115,285,
Hydrated oxide of iron, antidote, 78
Hydrate of magnesia, antidote, 81
Hydriodate of potash, 231
Hydriodic acid gas, 655
Hydrogen gas, narcotic effects of, 636

arsenuretted poisoning by, 308
carburetted, 646
sulphuretted, 648
test for arsenic, 281

Hydrochloric acid, 192
gas, 653

Hydrochlorate ofammonia, 234
Hydrobromic acid gas, 655
Hydrocyanic acid, (see Prussic acid,) 517
Hydrocyanate ofammonia, poisonous, 560
Hydrophobia, 456
Hydrosulphuret ofammonia as a test, 122

poisoning by vapour of,
650

action on metallic Solu-
tions, 129

Hydrosulphuric acid, 660
Hyoscyaraia, 581
Hyosciamus niger, poisoning by, 579
Hypochlorites, alkaline, 233
Hyssop, 414

Identity of substances, necessity of pre-
serving, 92

Idiopathic asphyxia, 65
Idiosyncrasy in poisoning, 37, 481
Ileus mistaken for poisoning, 56
Imputed poisoning, 53
Indian hemp, effects of, 633

tobacco, poisoning by, 610
Indigo, sulphate of, 181

poisonous acid of, 635
Infants, poisoning of, by opium, 36, 482
Infinitesimal doses, 496
Inoculation ofputrifiedanimal matter, 455
Insects, venemous, 463
Insoluble poisons, antidotes to, 70
Inspection of the body, rules for, 61, 90
Insurance life, opium eating, in cases of,

475
Internal strangulation taken for poisoning,

56
Intestines, obstruction of the, 56

perforation of, 107
Intoxication, influence of, on poisoning,
Iodic acid, 122
Iodide ofpotassium, 49, 231, 661

arsenic, 308
mercury, 343
lead, 366

Iodine, poisoning by, 247
vapour of, 655

Ipecacuanha, action of, 608
analysis, 421
compound powder of, 490

Ipomsea jalapa, 415
Iridium, preparations of, 407
Iron metallic, not poisonous, 20

oxide of, as an antidote toarsenic, 78,
87, 659

poisoning by preparations of, 403
Irritant poisons, 37

tables of, 40
mineral, 159
animal, 436
vegetable, 407

Irritants, mechanical, 19, 656,
Irritant poisoning, diseases resembling, 54

treatment of, 72
Irritation, symptoms of, from long fast-

ing, 50
Ittner's prussic acid, 518
Jalap, action of, 415
Jathropha cureas, 415

manihot, 578
Java poison, 625,
Jennings, case of, 102, 113,145
Johnson, case of, 297, 307
Joyce, case of, 60
Juniperus sabina, 418
Kalmia ratifolia, 140, 635
Keller's prussic acid, 518
Kermes mineral, 398
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Kernels, cherry and peach, poisoning by,
577

Ketchup, alleged poisoning by, 616
Kidneys, disease of, action of mercury

increased in, 314
symptoms of, resembling poison-

ing by opium, 472
King's yellow, alleged death from, 146
Knives, death from swallowing, 20
Kremser, white, 359
Laburnumbark and seeds,poisonous effects

of, 609
alleged presence of meconic acid

in, 506
Lacoste, case of, 30, 259, 295
Lactate ofzinc, 401
Lactuca virosa and sativa, 581
Lactucarium, 581
Lactucin, 581
Loffarge, case of, 121, 302
Lapis infernalis, 403
Larkspur, palmated, 422
Lathyrus cicera, action of, 431
Laudanum, 467
Laurel oil, 574

water, 574
Lead, poisoning by salts of, 346

chronic effects of, 349, 361
chemical analysis, 352
as an impurity in liquids, 353
a normal constituent of the body,

356
subacetate of, 357
nitrate of, 358
chloride of, 358
carbonate of, 359
absorption of, 362
water poisoned by, 362
sulphate of,364
chromate of, 365
iodide sulphuret of, 366
oxides of, 366
strength of medical preparations,

369
Lead glaze poisonous, 366
Lead shot, poisoning by, 346

wine poisoned by, 367
Lettuce opium, 581
Lettuce, strong scented, effects of, 581
Levant nut, (Cocculus indicus,) 596
Lever, case of, 273
Life insurance, opium eating in cases of,

475
Lime, effects of, 227

oxalate of, 216
hypochlorite of, 233

Lime kilns, vapours of, death from, 643
Liqueurs, poisoning by, 577
Liquids, boiling effects of, when swallow-

ed, 24
Litharge, poisoning by, 366
Liver ofsulphur, 232

Lobelia inflata, 610
syphilitica, 422

Lobsters, poisonous, 444
Local action of poisons, 25
Loftkouse, case of, 256
Lolium temulentum, 430, 597
Long fasting, effects of, 50
Lozenges, opium, poisoning by, 491
Lucifer matches, poisoning by, 242
Lumbrici, 108, 145
Lunar caustic, 403
Lytta vesicatoria, 436
Mackerel, poisonous species of, 445
Maclean, Mrs., case of, 532
Macormack, case of, 271
Madagascar poison, 626
Magistery of bismuth, 405
Magnesia, sulphate of, effects of, 15
Magnesia as an antidote to arsenic, 81,

659
Malignant cholera mistaken for poison-

ing, 51
pustule in cattle, 455

Mandragora officinalis, 411
Mandrake, 411
Manganese, preparations of, 407
Manihot jathropha, 578
Mar, Earl of, case of, 475
Marsh marigold, 422
Marsh's process for arsenic, 281

delicacy of, 285
modifications of, 286
corroborate experiments

on, 662
Matches, lucifer, poisoning by, 242
Meadow pimpernel, 635

saffron, poisoning by, 610
Mechanical irritants, death from, 19, 656
Meconic acid, 500

alleged presence of, in laburnum,
506

Meconin, 500
Medicines, saline, poisonous, 15

poison substituted for, 48
Medico-legal reports, 135
Melampodium, poisoning by, 600
Mephitic vapour ofdrains, 650

ofcemeteries, 652
Menispernum cocculus, 596
Mercurialis perennis, 635
Mercurius vitae, 394
Mercury, liquid, not poisonous, 20, 356

metallic, 310
poisoning by vapour of, 665
bichloride of, 310
salivation from, 312
chloride of, 336
ammonio-chloride of, 340
black oxide of, 340

with chalk, 341
red oxide of, 341
iodides of, 343
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Mercury, subsulphate of, 344
nitrates of, 345

/ acetate of, 345
fulminate of, 519
in pharmaceutical preparations,

345
Mercurial medicines, death from, 312

absorption of, 335
ointment, 341

Mesenteric disease, death from, 148, 149
Metallic irritants, 40, 252
Metalloidal irritants, 242
Metallic poisons, varieties of, 40

antidotes to, 75
Metals, pure, not poisonous, 20
Mezereon, poisoning by, 416
Mildew in wheat, 430
Milk, poisons detected in, 28, 635

ofanimals poisonous, 454
rabies transmitted by, 658

Milk-sickness in animals, 452
Mineral acids, antidotes to, 78

medico-legal questions on,
202

Mineral green, 379
kermes, 398
turbith, 344
poisons, rules for analysis of, 124
solutions, Fowler's, 303

Minium, 368
Momordica elaterium, 413
Monkshood, poisoning by, 612

analysis, 614
Morchella esculenta, 616
Morrison's pills, poisoning by, 409, 414
Morphia and its salts, poisoning by, 491

fatal dose, 492
acetate, 493
action of, on children, 493
absorption, 497
tests for, 501
in the tissues, 514

Mosquito, bite of the, 464
Mouldy bread, 429
Mountain laurel, 635

mercury, 635
Mouth, cancer of the, 317
Mucor Mucedo in bread, 429
Munn, case of, 150
Muriatic acid, poisoning by, 192

post-mortem appearances, 193
treatment, 195
analysis, 195
in organic liquids, 196
on clothing, 197

Muriatic acid gas, 653
Muraena major, 445
Muriate of Ammonia, 234

soda, 239
morphia, 492, 515

Muscle, common, poisoning by, 441
Mustard, irritant properties of, 417

Mustard, decoction of, mistakenfor opium,
505

Mushrooms, poisonous, 615
analysis, 617

Mutton, diseased, poisoning by, 446
Mytilus edulis, 441
Myrtle leaved sumach, 597
Naphtha, action of, 426
Narcein, 500
Narcissus, 412
Narcotic poisoning, diseases resembling,

58
treatment of, 74

Narcotic poisons, 39, 465
tables of, 41

Narcotico-irritant poisons, 39, 41
action of, 594
analysis, 596
treatment of, 595

Narcotina, 500
analysis of, 576

Naturalverdigris, 379
Needles, effects of, when swallowed, 21,

22
Nerium oleander, 626
Nickel-silver, poisoning by, 387
Nickel, preparations of, 407
Nicotiana tabacum, 629
Nicotianin, 681
Nicotina, 631
Nightshade woody, 581

garden, 581
deadly, 617

Nitrate ofpotash, 235
mercury, 344
lead, 358
copper, 378
silver, 403
bismuth, 405

Nitre, 235
Nitric acid, poisoning by, 183

in a diluted state, 184
post-mortem appearances, 185
fatal doses, 186
period of death, 186,
treatment, 187
chemical analysis, 187
tests, 188
in organic liquids, 189
in clothing, 191
quantitativeanalysis, 192

Nitrogen not poisonous, 636
found in noxious effluvia, 651
protoxide of, 653
deutoxide of, 654

Nitro-muriatic acid, 201
Nitro-picric acid, 635
Nitro-sulphuric acid, 201
Nitrous acid, 654
Non-metallic irritants, 159

antidotes to, 75
Normal arsenic, 284
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Normal lead, 356 (
copper, 382

North, case of, 161, 172Notes, use of in evidence, 93 (
rules for taking and employing, 94. rejection of, 94 (

Noxious thing, definition of, 16 (
Noyau, 577
Nux vomica, poisoning by, 620

fatal dose of, 620 (
analysis of, 622 <Obstructed intestine, death from, 57 I

QSnanthe crocata, 605
Oesophagus, perforation of, 107 t
Oil, boiling, effects of, 24 I

castor, 423
croton, 424
Dippel's, 427
Fusel, 427
savin, 420
tar, 425
train, 445
turpentine, 426

Oil of bitter almonds, 567
prussic acid contained in, 567
quantity required to destroy life,

570
smallest fatal dose, 571
effects of the vapour, 572
analysis, 572

Oil of vitriol, 159
Oleander nerium, 626
Oorany poison, 625
Opinions, premature, danger of, 119
Opium, local action of, 25

influence ofhabit on, 36
of idiosyncrasy, 37

large doses of in tetanus, 43
poisoning by mistakefor apoplexy,

59
poisoning by, 466
proportion ofmorphia in, 466
solubility of in water, 466
symptoms caused by, 468
period ofcommencement, 469
remission of, 467
diagnosis ofpoisoning by, 471
chronic poisoning by, 474
post-mortem appearances, 477
fatal dose, accumulative proper-

ties, 479
recovery from large doses, 480
action of, on infants, 482
effects of divided doses, 484
period ofdeath, 484
treatment, 485
antidotes, 487
effects ofexternalapplication, 499
alkaloids in, 500
analysis, 500
in organic mixtures, 504
quantitative analysis of, 515

Opium, proportion ofin medicinalprepara-
tions, 516

summary of the tests for, 507, 511
Opium eating, 474

in reference to life insurance, 475
Opium lozenges, 491
Orpiment, 306

white arsenic converted into in
the dead body, 307.

Orange peel, suspected death from, 23
Osmium, preparations of, 407
Oxalate ofammonia, 122

lime, 216
Oxalis acetosella, 421
Oxalic acid, poisoning by, 205

symptoms and appearances from,
206

quantity required to destroy life,
208 'recovery from, 209, 661

period ofdeath, 210
treatment, 211
chemical analysis, 211
in organic liquids, 214
in vegetables, 217
absorption of, 218
quantitative analysis, 218

Oxide of antimony, 398
copper, 379
iron, 78, 87, 659
lead, 366
zinc, 401 1Oxide carbonic, 648

Oxides of nitrogen, 653
Oxychloride of lead, 366

copper, 372
Oxygen, 655
Oxymuriatic acid, 246

i Oxysulphuret ofantimony, 398
Oxyuris worm, 110
Oysters, poisonous, 443
Paint, poisoning by, 362
Painter's colic, 360

its occurence in certain trades,
362

Palladium, salts of, 407
Papaver somniferum, 466
Paralysis from lead, 361

mercury, 310- Paramorphine, 500
Paratartaric acid, 213
Paregoric elixir, 489
Parisian epileptics, cases of, 525, 535
Parsley, fool's poisoning by, 607
Partial decay, effects on food, 452
Peach nut oil, 572

kernels, 578
)Pearl ash, poisoning by, 224

Pearl white, 405
Penicillumroseum and glacumen inbread,

430
Pepper, cayenne, 411
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Peritonitis, diagnosis of, 55
Percussion caps, poisoning by, 656
Perforation of the stomach mistaken for

poisoning, 47, 56, 104
spontaneous, 106
oesophagus and intestines,

107
from worms, 108

Periwinkles, noxious, 443
Persulphuret ofmercury, 343
Pestis bovina, 451, 455
Pfaffs prussic acid, 518
Pheasant, flesh ofpoisoned, 140
Phellandrium aquaticum, 607
Phosphoric and phosphorus acids, 198
Phosphorus, poisoning by, 242

fatal doses of, 244
analysis, 245

Physic nut, 415
Pickles poisoned by copper, 386
Pickled salmon, poisoning by, 444
Picrotoxia, 597
Pie plant, alleged poisoning by, 217
Pins and needles, injurious effectsofwhen

swallowed, 21
Pigment, green, poisoning by, 374
Pill cochleae, 412
Pills, Morison's, death from, 409, 414
Placenta, poisons detected in the, 32, 657
Platina, chloride of, 122

salts of, 407
Plumbago Eurppaea, 422
Poison, definition of, 13, 17
Poison's mode ofaction, 24

local effects, 25
mode in which they destroy life,

26
absorption of, 28
detected in the blood, 28
elimination of, 29
detectionof in the fetus, &c, 32
rapid action of, 33
influence of habit on, 36
classification of, 37
classes and tables of, 39
substituted for medicine, 48
period of death from, 95
accumulative power, 99
cause ofnon-detection of, 114
administration of, 154
remarks on the sale of, 253
mineral iritant, 159,
vegetable irritant, 408
animal irritant, 436
narcotic, 465
narcotico-irritant, 494

Poisoning, evidence of in living subject,
48

charges of, negatived, 45, 47
diseases mistaken for, 49
ambiguous cases of, 51
feigned and imputed, 53

jPoisoning, treatment of, 67, 88
rules for investigating cases of,

89
evidence of, in the dead body,

95
acute and chronic, 98 'evidence of, from chemical ana-

lysis, 111
suspected cases of, 145
compound, 152
statute relative to, 19, 155
statistics of, 156

Poisoned animals, flesh of, 139
wounds of, 455

Poisonous food, 441
grain and flour, 431
milk, 453
gases, 41, 636

Poppies, poisoning by, 488
Pork, noxious effects of, 37, 448
Port, case of, 285
Port-wine, poisoned by arsenic, 269

by lead shot, 367
1 Post-mortem inspections, rules for, 90

evidence from, in poisoning,
99

effect of putrefaction on, 102
Potash and its carbonates, poisoning by,
f 222

binoxalate of, 228
bitartrate of, 229
hydriodate of, 231
hypochlorite of, 233
nitrate, 235
sulphate, 236, arsenite, 303
arseniate, 305
biarseniate, 306
chromate and bichromate, 406

Potassium, iodide of, 231
2 sulphurets of, 232

cyanide of, 122
sulphocyanide of, 565
ferrocyanide of, 566

Potatoes, decayed, effects of, 428
Poudre d'ltalie, 368
Pounded glass, injurious effects of, 23
Pralet, case of, 523
Praslin, Duke of, case of, 659
Protoxide of nitrogen, 653
Prunus avium, 578

lauro-cerasus, 574
Prussian blue, 566
Prussic acid, action of, 33

varieties of, 517
effects of the vapour, 518

t, chronic poisoning by, 519
evolved in manufactures, 519
taste and odour of, 620
loss of odour in the body, 521
odour ofother substances mis-

taken for, 523
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Prussic acid, symptoms caused by, 524
effect of dilution, 526
external application of, 527
power of volition and locomo-

tion in cases of poisoning
by, 528

post-mortem appearances, 533
fatal doses, 538
recovery from large doses,539
period of death, 540
treatment, 541
chemical analysis, 546
tests for the liquid, 546

for the vapour, 547
sulphur test for, 548
detectionof, in organic liquids,

553
absorption of, 556
alleged spontaneous produc-

tion of, 557
quantitative analysis, 559
strength of the various acids,

518
poisonous in combination, 500
leaves and kernels containing,

577
Ptyalism from mercury, 312
Putrefaction, loss ofpoisons by, 115
Putrefiedanimal matter, inoculationof,455
Putrid eggs, 452
Pyroligneous ether, 426
Pyrophosphoric acid, 200
Pyroxylic spirit, 426

Quantity, effects of, no criterion of a poi-
son, 14

of poison found in the body,
evidence from, 117

Quinia, poisoning by, 634
Quinine, sulphate of, 634
Quick-lime, 227
Quicksilver, 310

Rabies canina, poison of, 456
symptoms and causes of, 459
transmitted by milk, 658
incubation of, 667

Racetnic acid, mistaken for oxalis, 213
Ramus, case of, 521
Ranunculus, irritant properties of, 418
Ratafia, poisoning by, 577
Rattlesnake, poison of the, 462
Realgar, 306

used in quack preparations, 265
Red arsenic, 306

lead, 366
oxide ofmercury, 341
precipitate, 341
spirit ofnitre, 183

Redness of mucous membrane from poi-
soning and disease, 100

destroyed byputrefaction, 102

Reinsch's process for arsenic, 286
delicacy of, 288

Remote action ofpoisons, 26
Reports, medico-legal, 135
Rheum palmatum, oxalic acid in, 217
Rhodium, preparations of, 407
Rhododendron chrysanthum, 140, 422
Rhubarb, garden,alleged poisoning by,217
Rhus toxicodendron, and radicans, 422

coriaria, 597
Rice, death from, 23

poisoned by copper, 385
Richardson, case of, 285
Ricinis communis, 423
Robiquet's prussic acid, 518
Rose-bay or laurel, 626
Rue, poisonous action of, 627
Rules for investigating cases ofpoisoning,

89
Rum, poisoned by lead, 367

poisoning by, 586
Rumex acetosa, 421
Rupture of stomach, death from, 66
Russell, case of, 96
Ruta graveolens, 627
Rye-bread, noxious effects of, 430

Sabadilla, 602
Sabadilline, 602
Sabina juniperus, 418
Saffron, meadow, 610
Saint Ignatius's bean, 625
Sal ammoniac, 234

de duobus, 236
prunella, 236
polychrest, 236
volatile, 17, 224

Saline medicines poisonous, 15
Salivation mercurial, 312

from disease, 314
Salmon, poisoning by, 443
Salt, common, death from, 14, 239

ofsorrel, 228
Saltpetre, 235
Salt, spirits of, 192
Salts, Epsom, fatal effects of, 15
Sambucus nigra, 413
Saponaria officinalis, 635
Saponine, 635
Sausages, noxious effects of, 445

alkaline,poisoning by, 227
Savin, poisoning by, 418

fatal effects of, 419
appearances, 419
oil of, 420

Scammony, 421
Scheele's green, 373

prussic acid, 518
Schrader's prussic acid, 518
Scilla maritima, 627
Scillitin, 627
Schwabt, case of, 164
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Schweinfiirth green, 380
Scolopendra, bites of, 463
Scorpion, poison of, 463
Secale cornutum, 433
Secretions, poisons detected in, 28
Sedative solution, Battley's, 498
Sedutn acre, 422
Seeds, castor, 423

croton, 424
Serpents venomous, 460
Sesqui-carbonate of ammonia, 225
Sesqui-chloride of antimony, 396

of iron, 404
Sesqui-sulphuret ofarsenic, 306
Setterwort, 600
Sewers and drains, air of, 650
Shell-fish, poisoning by, 37, 443
Sherrington, case of, 130
Shot, lead, poisoning by, 346, 367
Silver, nitrate of, 403

preparations of, 403
cyanide of, 547, 566

Sinapis nigra and alba, 417
Sium latifolium, 635
Slow poisoning, 42, 51, 98, 257, 312, 349,

361, 385
Sleep, influence of, on poisons, 43
Smith, Mrs., case of, 44
Smoking, noxious effects of, 630
Smouldering wood, noxious vapour of,

642
Smut in grain, 430
Snakes venomous, 460
Snuff, action of, 630

poisoned by lead, 367
Soap-lees, poisoning by, 222
Soap-wort, 635
Soda and its carbonates, poisoning by, 224

hypochlorite of, 233
muriate of, 239

Soda flux, 123
Sodium, chloride of, 239

sulphuret of, 232
Softening of mucous membrane from poi-

son and disease, 103
Solomon v. Lawson, case of, 52
Solania in potatoes, 429

in woody nightshade, 582
Solanum dulcamara, 581

nigrum, 581
Sorrel, common and wood, 421

salts of, 228
South American poison, 625
Sow thistle, 454
Spanish flies, poisoning by, 436
Sphacelia segetum, 433
Spider, poison of the, 463
Spigelia marilandica, 635
Spirit, dyer's, 402
Spirits, ardent, effects of,584
Spirit, pyroxylic, 426

ofsalt, 192
58

Spirit of turpentine, 426
ofhartshorn, 17, 224

Sponge, injurious effects of, 23
Spontaneous perforation, 106
Spotted hemlock, 602
Sponge, 413

milk poisoned by, 451
Spurred rye, 433
Sprat, yellow billed, 445
Squills, poisoning by, 627
Staphysagria, 422
Statistics ofpoisoning, 156
Stavesacre, 422
Stewart, case of, 506
Stibiated tartar, 388
Stomach, death from distention of, 66

perforations of, 104
Stomach-pump, the use of, 73
Stone crop, 422
Stramonium, poisoning by, 627
Strangulated hernia, diagnosis

of, 56
Strangulation internal, death from, 56
Strontia, action of, 226
Strychnia, imputed death from, 65

and its salts, poisoning by, 621
fatal dose, 622
analysis, 623

Strychnos mix vomica, (520
ignatii and guianensis, 625

Subacetate ofcopper, 371
of lead, 357

Subchloride ofcopper, 372
Sublimate, corrosive, 310
Sublimates, metallic, preservation of, 137
Submuriate ofantimony, 396
Subnitrate of bismuth, 405
Substances for analysis, preservation of,

92
Sudden death, causes of, 58
Sudden invasion of symptoms in poison-

ing, 42
Suffocation by gases, 636
Sugar of lead, symptoms caused by, 347

chronic poisoning by, 349
appearances, 349
fatal dose, 350
treatment ofpoisoning by,

351
analysis, 351
in organic mixtures, 353
detection of, in tissues, 354
absorption of, 357

Sugar poisoned by lead, 368
Sulphate ofmagnesia, 15

stronchia, 123
indigo, 181
potash, 236
lead, 364
copper, 370
zinc, 398
iron, 403
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Sulphate ofmorphia, 515
quinine, 634

Sulphocyanic acid, 565
Sulphur, action of, 251

liver of, 232
Sulphuret ofantimoy, 398

copper, 373
iron, 123
lead, 366
mercury, 343

Sulphurets alkaline, 232
ofarsenic, 306

Sulphuretted hydrogen gas, preparation
of, 123

poisoning by, 648
symptoms and appearances,

649
analysis, 651

Sulphuric acid, symptoms caused by, 160
period of commencement,

161
acts of volition and loco-
motion in poisoning by,

161, 660
remission and intermis-

sion, 164
chronic poisoning by, 167
absorption of, 167
period of death, 168
treatment, 169
analysis, 171
carbonization of organic

matter by, 171
tests for, 174
analysis in organic liquids,

177
stains of, on clothing, 179
aromatic, poisoning by,

180
Sulphurous acid, poisoning by, 642
Sumack myrtle, 140, 597
Suspected poisoning, cases of, 145
Sympathy, action ofpoisons by, 33
Symptoms, rules for observing, 89

evidence from, in poisoning,
42, 54

Syncopal, asphyxia, 65
Syrup ofpoppies, 488
Tables, analytical, for mineral poisons,

124
Taenia solium and lata, 110
Tanghin poison, 625
Tanghinia venenifera, 625
Tape worm, 110
Tapioca plant, poisonous, 578
Tarantula spider, bite of the, 463
Tar, oil of, 425
Tartar, cream of, action of, 229
Tartar emetic, 388

effects of, on children, 389
symptoms and appearances,

390

ITartar emetic, treatment, 391
analysis, 392
in organic liquids, 393
arsenic contained in, 395

Tartaric acid, 218
Tartarized antimony, 388
Tasteless ague drop, 303
Tawell, case of, 543
Tetanic convulsions mistaken for poison-

ing, 62
Tetanus, large doses of opium in, 43

causes and diagnosis of, 62
Test papers, 123
Tests and apparatus for analysis, 118

fallacies respecting use of, 119
preparation of, 121

Terchloride of gold, 403
Tetradon soeleratus, 444
Thebaina, 500
Thomas, case of, 166
Thornapple, poisoning by, 627
Throatwort, poisoning by, 598
Ticunas poison, 625

local action of, 25
Tieute upas, 625
Tin, poisonous preparations of, 402

chloride of, 122
Tissues, mineral poisons in, 132
Tobacco, poisoning by, 629

Indian, effects of, 610
Taffana aqua, 115
Trades subject to painters' colic, 362
Train oil, effects of. 445
Trembles, effects of, on flesh, 452
Tricocephalus dispar, 110
Trisnitrate ofbismuth, 405
Truffles, poisoning by, 616
Tunnel, Thames, noxious air in, 649
Tunney, poisoning by, 444
Turbith mineral, 344
Turner's yellow, 358
Turpentine, oil of, action of, 426
Ulceration of mucous membrane, 103
Upas poison of Java, 625
Upas Tieute, 625
Uranium, preparations of, 407

resemblance of, to arsenic, 279
to copper, 377

Urari poison, 625
Urea in the blood, narcotic symptoms

from, 473
Uredo frumenti, 430
Urine, poisons detected in, 28
Uterus, death from rupture of, 67

arsenic detected in, 32
Vapour ofcharcoal, death from, 641

ofcoal, 642
of lime and brick-kilns, 643
ofdrainsand sewers, 650
ofnitrous acid, 654
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Vapour ofmercury, 665 |
of prussic acid, 668
ofether, poisoning by, 669

Vapour tests for prussic acid,. 547
Vauquelin's prussic acid, 518
Veal, noxious effects of, 447
Vegetable irritants, 408

acids, analytical tables of, 125;
Vegetables, decayed, poisonous, 428
Venomous serpents, 460

Crustacea and insects, 463
Veratria, poisonous effects of, 602
Veratrum album, 601

sabadilla, 602
Verdigris, 371, 379
Verditer, 379
Vermilion, 343
Vessels, use ofclean, in analysis, 92
Vinegar, poisoning by, 221

arsenic in, 291
Violence, death from, mistaken for poison-ing, 151
Viper, common, poison of, 460
Vipera Berus, 460

Aspis, 460
Virgin's bower, 422
Viscera, removal of, in dead body, 92

preservation of, 93
Vitriol, oil of, 159

blue, 370
white, 398
green, 403

Vitriolic acid, 159
Volatile poisons, absorption of, 31
Vomited matters, detection of poisons in,

53
identity of, 92

Wake-robin, 410
Waring, case of, 271
Wart-weed, 413
Water, effects of cold, 18

ofboiling, 24
of water accidentally poisoned,

53
poisoned by lead, 362

by copper, 388

Water, bitter almond, poisoning by, 573
crowfoot, 418
hemlock, 604
laurel, 574

parsnip, 604, 605, 607
Weevil in grain, 432
Welch, case of, 319
Whelks, poisoning by, 443
Whisker, case of, 15
Whiskey, poisoning by, 586
White arsenic, 252

hellebore, 14, 601
lead, 359
precipitate, 340
vitriol, 398
bryony, 411

Wind flower, 410
Wine, poisoned by arsenic, 269

by lead shot, 346
Wine, antimonial, 389
Wolfsbane, poisoning by, 612
Wood, damp, carbonic acid from, 637

smouldering, noxious vapour from,
642

Wood sorrel, 421
Woody nightshade, 581
Woorara poison, 625
Worms, perforation of intestines by, 108

case of alleged death from, 109
species of, 110
fatal quack remedies for, 601

Wounds, poisoned, 455
Wourali poison, 625
Yellow arsenic, 306

King's, alleged death by, 146
chrome, 365
billed sprat, noxious effects of,

445
sulphate of mercury, 344
Turner's, 358

Yew berries and leaves, poisoning by,
632

tree, tea, 633
Zinc, sulphate of, 398

carbonate, 400
' galvanized, 401

ERRATUM.

Page 284, line 16,for "one-thirteenth of a grain," read "the one hundred and
thirtiethpart ofa grain."

THE END.
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to its usefulness. For many years, Dr. Budd's

work must be the authority of the jrreat mass of
British practitioners on the hepatic diseases; and it
is satisfactory that the subject has been taken up by
soable and experienced a physician.—British anil
Foreign Medico-Chirurgical Review.

BUCKLER (T. H.), M. D.,
Formerly Physician to the Baltimore Almshouse Infirmary, &c.

ON THE ETIOLOGY, PATHOLOGY, AND TREATMENT OF FIBRO-
BRONCH1TIS AND RHEUMATIC PNEUMONIA. In one handsome octavovolume, extra
oloth. (Now Ready 1.)
The concluding chapter on Treatment is full of

sound practical suggestions, which make this emi-
nently a book tobe prized by the " workingdoctor"

rather than the merecloset student.—N. J. Meduai
Reporter, March, 1854.

BLOOD AND URINE (MANUALS ON)
BY JOHN WILLIAM GRIFFITH, G. OWEN REESE, AND ALFRED

MARKWICK. One thick volume, royal 12mo., extra cloth, with plates, pp. 460.
BRODIE (SIR BENJAMIN OA, M. D., &c.

OLINICAL LECTURES ON SURGERY. 1 vol. 8vo., cloth. 850 pp.
BT THE SAME AUTHOR.

SELECT SURGICAL WORKS, 1 vol. 8vo. leather, containing Clinical Lectures
on Surgery, Diseases of the Joints, and Diseases of the Urinary Organs.

BIRD (GOLDING), A. M., M. D., &c.
URINARY DEPOSITS: THEIR DIAGNOSIS, PATHOLOGY, AND

THERAPEUTICAL INDICATIONS. A new and enlarged American, from the last improved
London edition. With over sixty illustrations. In one royal 12mo. volume, extra cloth.
The new edition of Dr. Bird's work, though not

increased in size, has been greatly modified, and
much of it rewritten. It nowpresents, in a com-
pendious form, thegist of all that is known and re-
liable in this department. From its terse style and
convenient Bize, it is particularly applicable to the
student, to whom we cordially commend it.— The
Medical Examiner.

It can scarcelybe necessary for us to sayanything
of the merits of this well-knownTreatise, which so
admirablybrings into practical application the re-

suits of those microscopical and chemical researches
regarding the physiologyand pathology of the uri-
nary secretion, which have contributed so much tin
the increase of oar diagnostic poweft, and to th*
extension and satisfactoryemploymentof our thera-
peutic resources. In the preparation of this new
editionof his work,it is obvious that Dr. GoldingBird has spared no pains torender it a faithful repr*-sentationof thepresentstate of scientific knowledge
on thesubject it embraces.- TheBritish andForeign
Medico-ChirurgicalReview.

THE SAME AUTHOR.

ELEMENTS OF NATURAL PHILOSOPHY; heing an Experimental Intro-
duction to the Physical Sciences. Illustrated with nearly four hundred wood-cuts. From the
third London edition. In one neat volume, royal 12mo. pp. 402.
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BARTLETT (EUSHA), M. D.
Professor of Materia Medicaand Medical Jurisprudencein the College of Physiciansand

Surgeons, New York.
THE HISTORY, DIAGNOSIS, AND TREATMENT OF THE FEVERS

OF THE UNITED STATES. Third edition, revised and improved. In one octavo volume,
ofsix hundred pages, beautifully printed, and strongly bound.
In preparing a new edition of this standard work, the author has availed himself of such obser-

vations and investigations as have appeared since the publication of his last revision, and he has
endeavored in every way torender it worthy ofa continuance of the very marked favor with which
it hasbeen hitherto received.

The masterlyand elegant treatise,by Dr. Bartlett
is invaluable to the American student and practi-
tioner.—Dr. Holmes's Report to the Nat. Med. Asso-
ciation.

We regard it, from theexamination we have made
of it, the best workon feversextant in our language,
and as such cordially recommend it to the medical
public.— St. Louis MedicalandSurgical Journal.

Takeit altogether, it is the m»st complete history
of our fevers which has yet been published, and
everypractitioner should avuil himself of its con-
tents.—The Western Lancet.

Of the valueand importance of such a work, it is
needless here tospeak; theprofession of the United
States owe much to the author for the very able
volume which he has presented to them, and for the
careful and judicious manner in which he has exe-
cuted his task. No one volume with which we are
acquainted contains bo complete a history of our
fevers as this. To Dr. Bartlett we owe our best
thanks for the veryable volume he has given us, as
embodying certainly the most complete,methodical,
and satisfactory account of our fevers anywhere to
be met with.— The Charleston Med. Journal and
Review.

BOWMAN (JOHN E.), M.D.
PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. In one neat

volume, royal 12mo.,withnumerous illustrations, pp. 288.
THE SAME AUTHOR.

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING ANA-
LYSIS. With numerous illustrations. In one neat volume, royal 12mo. pp. 350.

BARLOW (GEORGE H ), M.D.
A MANUAL OF THE PRINCIPLES AND PRACTICE OF MEDICINE.

Li one octavo volume. (Preparing.)

CYCLOP/EDIA OF PRACTICAL MEDICINE
Edited by Dunglison, Forbes, Tweepie, and Conolly,' in four large octavo

volumes, strongly bound. See Dunglison.

COLOMBAT DE L'ISERE.
A TREATISE ON THE DISEASES OF FEMALES, and on the Special

Hygiene of their Sex. Translated, with many Notes and Additions, by C. D. Meigs, M. D.
Secoiid edition, revised and improved. In one large volume, octavo, with numerous wood-cuts.
pp. 720.
The treatise of M. Colombat is a learned and la-

borious commentary on these diseases, indicating
very considerableresearch, greataccuracy of judg-
ment, end no inconsiderable personal experience.
With the copious notes and additionsof its experi-
enced and very erudite translator and editor, Dr.
Meigs, it presents, probably, one of the most com-
plete and comprehensive works on the subject we
possess.—American Med. Journal.

M. Colombat De L'Tsere has not consecrated tenyears of studious toil and research to the frailer sex
in vain; and although we regret to hear it is ut the
expense of health, he has imposeda debtof gratitude
as well upon the profession,as upon the mothersand
daughters of beautiful France, which that gallant
nation knows best how toacknowledge.—New Or-
leans Medical Journal.

COPLAND (JAMES), M. D., F. R. S., &c.
OF THE CAUSES, NATURE, AND TREATMENT OF PALSY AND

APOPLEXY, and of the Forms, Seats, Complications, and Morbid Relations of Paralytic and
Apoplectic Diseases. In one volume, royal 12mo., extra cloth, pp. 326.

CHAPMAN (PROFESSOR N.), M. D., &c.
LECTURES ON FEVERS, DROPSY, GOUT, RHEUMATISM, &c. &o.

In one neat 8vo. volume, pp. 450.

CLYMER (MEREDITH), M. D., &c.
FEVERS; THEIR DIAGNOSIS, PATHOLOGY, AND TREATMENT.

Prepared and Edited, with large Additions, from the Essays on Fever in Tweedie's Library of
Practical Medicine. In one octavo volume, of600 pages.

CARSON (JOSEPH), M. D.,
Professor ofMateria Medica and Pharmacy in the University ofPennsylvania.

SYNOPSIS OF THE COURSE OF LECTURES ON MATERIA MEDICA
AND PHARMACY, delivered in the University of Pennsylvania. In one very neat octavo
volume,of208 pages.
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CARPENTER (WILLIAM B.), M. D., F. R. S., &c,
Examiner in Physiologyand ComparativeAnatomy in theUniversityof London

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief applications to
Psychology, Pathology, Therapeutics, Hygiene, and Forensic Medicine. Fifth American, from
the fourth and enlarged London edition. With three hundred and fourteen illustrations. Edited,
with additions, by Francis Gurney Smith, M.D.. Professor ofthe Institutes ofMedicine in the
Pennsylvania Medical College, &c. In one very largeand beautiful octavo volume, ofabout 1100
large pages, handsomely printed and strongly bound in leather, with raised bands. New edition.
(Lately Issued.)
This edition has been printed from sheets prepared for the purpose by the author, who has

introduced nearlyone hundred illustrations not in the London edition; while it has also enjoyed
the advantage of a careful superintendence on the part of the editor, who has added notices ofsuch
more recent investigations as had escaped the author's attention. Neither care nor expense has
been spared in the mechanical execution of the work to render it superiorto formereditions, and it
is confidently presented as in every way one of the handsomest volumes as yet placed before the
medical profession in this country.

The most complete work on the science in our
language.—Am. Med. Journal.

Themostcomplete exposition ofphysiologywhich
any language can at present give.—Brit, and For.
Med.-Chirurg. Review.

We have thus adverted to some of the leading
"additions and alterations," which have been in-
troducedby the author into this editionof his phy-
siology. Thesewill be found,however,very far to
exceed the ordinary limits of a new edition, " the
old materials having been incorporated with the
new, rather than the new with the old." It now
certainly presents the most complete treatiseon the
fiubject within the reach of the American reader;
and while, foravailability as a text-book, we may
perhaps regret its growth in bulk, weare sure that
thestudent ofphysiologywill feel the impossibility
ofpresenting a thorough digest of the facts of the
Bcience within a more limited compass.— Medical
Examiner.

The greatest, themost reliable, and thebest book
on the subject which we know of in the English
language.—Stethoscope.

The most complete work now extant in oar lan-
guage.—N. O. Med. Register.

The changes are too numerous to admit of an ex-
tended notice in this place. At everypoint where
the recent diligent laborsof organic chemists and
micrographers nave furnishedinteresting and valu-
able facts, theyhavebeen appropriated,and no pains
havebeen spared, in so incorporatingand arranging
themthat thework mayconstituteone harmonious
system.—Southern Med.and Surg. Journal.

The best text-book in the language on this ex-
tensive subject.—London Med. Times.

Acomplete cycloptediaof this branchof science.—N. Y. Med. Times.
The standard of authority on physiological sub-

jects. * * * In the present edition, to particularize
the alterations and additions whichhave been made,
would require a review of the whole work, since
scarcely a subject has not beenrevised and altered,
added to, or entirely remodelled to adapt it to the
present stateof thescience.—CharlestonMed. Journ.

Any reader who desires a treatise on physiology
may feel himself entirely safe in ordering this.—
Western Med. and Surg. Journal.

From this hasty and imperfect allusion itwill be
seenby our readers that the alterations and addi-
tions to thisedition render it almost a new work—
and we can assure our readers that it is one of the
best summariesof theexisting facts of physiological
science within the reach of the English student and
physician.—2V. Y. JournalofMedicine.

The professionof this country, and perhaps also
of Europe, haveanxiously and for some timeawaited
the announcement of this neweditionof Carpenter's
Human Physiology. His former editions have for
many yearsbeen almost theonly text-book on Phy-
siology inall our medical schools, and its circula-
tionamong the profession has been unsurpassed by
any work in any departmentofmedical science.

It is quite unnecessary for us to speak of this
work as its merits would justify. The mere an-
nouncement of its appearancewill afford the highest
pleasure to every student of Physiology, while its
perusal will be of infinite service in advancing
physiologicalscience.—Ohio Med.andSurg. Journ.

the same author. (Now Ready.)
PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New American, from

theFourth and Revised London edition. In one large and handsome octavo volume, with over
three hundred beautiful illustrations.
The delay which has existed in the appearance of thiswork hasbeen caused by the very thorough

revision and remodellingwhich it has undergone at the hands of the author, and the large number
of new illustrations whicli have been prepared for it. It will, therefore, be found almost a new
work, and fullyup to the day in every department of the subject, rendering it a reliable text-book
for all students engaged in this branch of science. Every effort hasbeen made to render its typo-
graphical finish and mechanical execution worthy of its exalted reputation, and creditable to the
mechanical arts of this country. A few notices of the last edition are appended.

Withoutpretending to it, it isan Encyclopedia of
thesubject, accurate and complete in all respects—
a truthfulreflection of the advancedstate at which
the science has now arrived.—Dublin Quarterly
Journal ofMedical Science.

critical,and unprejudiced viewof those labors, and
of combining the varied, heterogeneous materialsat
his disposal, so as to form an harmonious whole.
We feel that thisabstract can give the reader a very
imperfect idea of the fulness of this work, and no
idea of itsunity, of theadmirable manner in which
material has been brought, from the most various
sources, to conduceto itscompleteness, of the lucid-
ity of the reasoning it contains,_or of the clearness
of language in which the whole is clothed. Not the
profession only, but the scientific world at large,
must feel deeply indebted to Dr. Carpenter for this
great work. It must, indeed, add largely even to
is highreputation.—Medical Times.

A truly magnificentwork—in itself a perfectphy-
siological study.—Ranking's Abstract.

This work standswithout its fellow. It is one
few men in Europecould haveundertaken; it is one
no man, webelieve, could have brought to so suc-
cessful an issue as Dr. Carpenter, ft required for
its production aphysiologist at once deeply read in
the labors of others, capable of taking a general,

by the same author. (Preparing.)
TEWi MICROSCOPE AND ITS REVELATIONS. In one handsome volume,beairtifully illustrated withplates and wood-cuts.
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CARPENTER (WILLIAM B.), M. D., F. R. S.,

Examiner in Physiologyand ComparativeAnatomy in the University of London.

ELEMENTS (OR MANUAL) OF PHYSIOLOGY, INCLUDING PHYSIO-
LOGICAL ANATOMY. Second American, from a new and revised London edition. Withone hundred and ninety illustrations. In one very handsome octavo volume.
In publishing the first edition of this work, its title was altered from that ot the London volume,

by the substitution of the word "Elements" for that of " Manual," and with the author's sanction
the title of "Elements" is still retained as being more expressive of the scope of the treatise. Acomparison of the present edition with the former one will show a material improvement, the
author having revised it thoroughly, with a view of rendering it completely on a level with the
most advanced state of the science. By condensing the less important portions, these numerous
additions have been introduced without materially increasing the bulk of the volume, and while
numerous illustrations have been added, and the general execution of the work improved, it has
been kept at its former very moderate price.

To say that it is the best manual of Physiology
nowbefore the public, wouldnot do sufficient justice
to theauthor.— Buffalo Medical Journal.

In his former works it would seem that he had
exhausted the subjectofPhysiology. In the present,
he gives theessence, as it were,of thewhole.—N. Y.
JournalofMedicine.

Those whohave occasion for an elementary trea-
tise on Physiology, cannot dobetter than to possess
themselves ofthe marmalofDr. Carpenter.—Medical
Examiner.

The best and most complete expose of modern
Physiology, in one volume, extant in the English
language.—St.Louis Medical Journal.

With such anaid in his hand, there is no excuse
for the ignorance oftendisplayed respecting the sub-
jects of which it treats. From its unpretendingdi-
mensions, it may notbe so esteemed by thoseanxiousto make a parade of their erudition; but whoever
musters its contents will havereason to be proud of
his physiological acquirements. The illustrationsare well selected and finelyexecuted.—Dublin Med.
Press.

THE SAME AUTHOR.

A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH
AND DISEASE. New edition, with a Preface by D. F. Condie, M. D., and explanations of
scientific words. In one neat 12mo. Volume. (Now Ready.)
This new edition has been preparedwith a viewtoan extended circulation of this important little

work, which is universallyrecognized as the best exponentof the laws ofphysiology and pathology
applied to the subject of intoxicating liquors, in a form suited both for theprofessionand the public.
To secure a wider dissemination of its doctrines the publishers have done up copies in flexible
cloth,suitable for mailing, which willbe forwarded through the post-office, free, onreceipt offifty
cents. Societies and others supplied in quantities for distribution at a liberal deduction.

CHELIUS (J. M.), M. D.,
Professor of Surgeryin the University of Heidelberg, &c.

A SYSTEM OF SURGERY. Translated from the German, and accompanied
with additional Notes and References, by John F. South. Complete in three very large octavo
volumes, ofnearly2200 pages, strongly bound, with raised bands and double titles.
We donot hesitate to pronounce it the best and

most comprehensivesystem of modern surgerywith
which weareacquainted.—Medico-Chirurgical Re-
view.

The fullest and ablest digest extant of all thatre-
lates to the present advanced state of surgical pa-
thology.—American Medical Journal.

As complete as any system of Surgery can well
be. Southern Medical and Surgical Journal.

Themost learned andcomplete systematic treatise
now extant.—EdinburghMedical Journal.

A complete encyclopaediaof surgical science—a
very complete surgical library—by far the most
complete and scientific system of snrgery in the
English language.—N. Y. Journal ofMedicine.

The most extensiveandcomprehensive accountof
the art and science of Surgery in our language.—
Lancet.

CHRISTISON (ROBERT), M. D., V. P. R. S. E., &c.
A DISPENSATORY; or, Commentary on the Pharmacopoeias of Great Britain

and the United States; comprising the Natural History, Description, Chemistry, Pharmacy, Ac-
tions, Uses, and Doses of the Articles of the Materia Medica. Second edition, revised and im-
proved, with a Supplement containingthe most importantNew Remedies. With copious Addi-
tions, and twohundred and thirteen large wood-engravings. By R. Eglesfeld Griffith, M. D.
In one very large and handsome octavo volume, ofover 1000pages.
It is not needful thatwe should compare itwith

the other pharmacopoeias extant, which enjoy and
merit the confidenceof theprofession : it is enough
to say that it appears to us as perfect as aDispensa-
tory, in thepresent stateofpharmaceuticalscience,
could be made. If it omitsany details pertainingto
thisbranch of knowledge which the student has a
right to expect in such a work, we confess the omis-
sion has escaped our scrutiny. We cordiallyrecom-
mend thiswork tosuch of ourreaders as are inneed
of a Dispensatory. They cannotmake choiceof a
better.— Western Journ. ofMedicineand Surgery.

There is not in any languagea morecomplete and
perfect Treatise.—N. Y. Annalist.

In conclusion, we need scarcely say that wc
strongly recommend this work to all classes of our
readers. As aDispensatory and commentary on the
Pharmacopoeias, it is unrivalled in the English or
any otherlanguage.—TheDublin QuarterlyJournal.

We earnestly recommend Dr. Christison's Dis-
pensatory to all our readers, as an indispensable
companion,not in theStudy only, but in theSurgery
also.—Britishand ForeignMedical Review.
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CONDIE (D. F.), M. D., &c.
A PRACTICAL TREATISE ON THE DISEASES OP CHILDREN. Fourth

edition, revised and augmented. In one large volume, 8vo., ofnearly 750pages. (Just Issued.)
From the Author's Preface.

The demand for another edition has afforded the author an opportunity ofagain subjecting the
entire treatise to a careful revision, and of incorporating in it every importantobservation recorded
since the appearance of the last edition, in reference to thepathology and therapeutics of the several
diseases ofwhich it treats.

In the preparation of the present edition, as in those which have preceded, while the author has
appropriated to his use every important fact that he has found recorded in the works of others,
having a direct bearing upon either of the subjects of which he treats, and the numerous valuable
observations—pathological as well as practical—dispersed throughout the pages of the medical
journals ofEurope and America, he has, nevertheless,relied chiefly upon his own observations and
experience, acquired during a longand somewhat extensive practice, and under circumstances pe-
culiarly well adapted for the clinical study of the diseases ofearly life.

Every species ofhypothetical reasoning has, as much aspossible,been avoided. The author has
endeavored throughout the work to confine himself to a simple statement ofwell-ascertained patho-
logical facts, and plain therapeutical directions—his chief desire being to render it what its title
imports it to be, a practical treatise on the diseases of children.

Dr. Condie's scholarship, acumen, industry, and
practical sense are manifested in this, as in all his
numerous contributions to science.—Dr. Holmes's
Report to the American Medical Association.

Takenas a wholej in our judgment,Dr. Condie's
Treatise is the one from the perusal of which the
practitioner in thiscountrywill rise with thegreat-
est satisfaction —Western Journalof Medicine and
Surgery.

One of thebest worksupon the DiseasesofChil-
dren in theEnglish languuge.—Western Lancet.

Perhaps the most full and completework nowbe-
fore theprofession of the United States; indeed, we
may say in the English language. It is vastly supe-
rior tomost of its predecessors.—TransylvaniaMed.
Journal.

We feel assured from actual experience that no
physician's library can be complete without a copy
of thiswork.—N.Y. Journal ofMedicine.

A veritable pediatric encyclopaedia, and an honor
to American medical literature^—Ohio Medical and
Surgical Journal.

We feel persuaded that the Americanmedical pro-
fessionwill soonregard it not only as a verygood,
but as the very best "Practical Treatise on the
Diseases ofChildren."—American Medical Journal.

We pronounced the first edition to be the best
work on the diseases of children in the English
language, and, notwithstanding all that has heen
published, we still regard it in that light.—Medical
Examiner.

COOPER (BRANSBY B.), F. R. S.,
Senior Surgeon to Guy'sHospital, tee.

LECTURES ON THE PRINCIPLES AND PRACTICE OF SURGERY.
In one very large octavovolume, of750 pages. (Lately Issued).
For twenty-five years Mr. Bransby Cooper has

been surgeon to Guy's Hospital; and the volume
before us may be said to consist of an account of
the results of his surgical experience during that
longperiod. Wecordially recommend Mr. Bransby

Cooper's Lectures as a most valuable addition toour surgical literature, and one which cannot failto beof service both to students and to thosewhoareactivelyengaged in the practice of their profes-sion.—The Lancet.

COOPER (SIR ASTLEY P.), F. R. S., 5tc.
A TREATISE ON DISLOCATIONS AND FRACTURES OF THE JOINTS.

Edited by Bransby B. Cooper, F. R. S., &:c. With additional Observations by Prof. J. C.Warren. Anew American edition. In one handsome octavo volume, with numerous illustra-
tionson wood.

THE SAME AUTHOR.

ON THE ANATOMY AND TREATMENT OF ABDOMINAL HERNIA.
One large volume, imperial 8vo., with over 130lithographicfigures.

THE SAME AUTHOR.

ON THE STRUCTURE AND DISEASES OF THE TESTIS, AND ON
THE THYMUS GLAND. One vol. imperial 8vo., with 177 figures, on 29 plates.

THE SAME AUTHOR.

ON THE ANATOMY AND DISEASES OF THE BREAST, with twenty-
five Miscellaneous and SurgicalPapers. One large volume, imperial 8vo., with 252 figures, on
36 plates.
These last three volumes complete the surgical writings of SirAstley Cooper. They are very

handsomely printed, with a large number of lithographic plates, executed in the best style, and are
presented at exceedingly low prices.
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CHURCHILL (FLEETWOOD), M. D., M. R. I. A.
ON THE THEORY AND PRACTICE OF MIDWIFERY. A new American,from the last and improved English edition. Edited, with Notes and Additions, by D. FrancisCondie, M. D., author of a "Practical Treatise on the Diseases of Children," &c. With 139illustrations. In one very handsome octavo volume, pp. 610. (Lately Issued.)

Tobestowpraise on abook that has received such
marked approbationwould be superfluous. We need
only say, therefore, that if the first edition was
thought worthy of a favornble reception by the
medical public, we can confidently affirm that this
will be found much more so. The lecturer, the
practitioner, and the student, may allhave recourse
to its pages, and derive from their perusulmuch in-
terest andinstruction in everything relating to theo-
retical and practical midwifery.—Dublin Quarterly
JournalofMedical Science.

A work of very great merit, nnd such as we can
confidently recommend to the studyof everyobste-
tricpractitioner.—London Medical Gazette.

This is certainly the most perfect system extant.
It is the best adapted for the purposes of a text-
book, and that which he whose necessities confine
him toone book, should select in preference to all
others.—Southern Medical andSurgical Journal.

Themost popular workon midwifery ever issued
from theAmericanpress.—Charleston Med. Journal.

Were we reduced to the necessity of having but
one work on midwifery, and permitted to choose,
we would unhesitatingly take Churchill.—Western
Med. and Surg. Journal.

It is impossible to conceive a more useful and
elegant manual than Dr. Churchill's Practice of
Midwifery.—Provincial Medical Journal.

Certainly, in our opinion, the verybest work on
thesubject which exists.—N. Y. Annalist.

■No work holds a higher position, or is more de-
serving of being placed in the hands of the tyro,the advanced student, or the practitioner.—MedicalExaminer.

Previous editions, under the editorial supervision
of Prof R. M. Huston, have been received withmarked favor, and they deserved it; but this, re-printed from a very late Dublin edition, carefully
revised and broughtup by theauthor to the present
time,does present an unusuallyaccurate and able
exposition of every importantparticular embraced
in the departmentof midwifery. # * The clearness,directness, and precision of its teachings, together
with the greatamountof statistical research which
its text exhibits, have served to place italready inthe foremoBt rankof works in thisdepartmentof re-medial science.—N. O. Med. and Surg. Journal.

In our opinion, it formsone of thebest if not the
very best text-bookand epitome of obstetric science
whicli we at present possess in the English lan-
guage.— MonthlyJournal ofMedical Science.

Theclearness and precision ofstyle in which it is
written, and the greatamount of sta tistical research
which it contains, have served to place it in the first
rank of works in this departmentof medical science.—N. Y. Journal ofMedicine.

Few treatises will be found better adapted as atext-book for the student, or as a manual for the
frequent consultation of the young practitioner.—
American Medical Journal.

BY THE SAME AUTHOR.

ON THE DISEASES OF INFANTS AND CHILDREN. In one large and
handsome volume of over 600pages.
We regard thisvolume as possessing more claims

to completeness than any other of the kind with
which we are acquainted. Most cordiallyand earn-
estly, therefore, dowc commendit toourprofession-
al brethren, andwe feel assured that the stamp of
their approbation will induetime be impressed upon
it. After an attentive perusal of its contents, we
hesitate not to say, that it is one of themost com-
prehensive ever written upon the diseasesof chil-
dren, and that, forcopiousness ofreference, extentof
research, and perspicuity of detail, it is scarcely to
be equalled, and not to be excelled, in any lan-
guage.—Dublin Quarterly Journal.

After this meagre, andwe know, very imperfect
noticeof Dr. Churchill's work, we shail conclude
by saying, that it is one that cannot fail fromits co-
piousness, extensive research, and generalaccuracy,
to exalt still higher the reputation of the author in
thiscountry. The Americanreader will be particu-
larlypleased to findthat Dr. Churchill has done full
justicethroughout hiswork to thevarious American
authors on this subject. The names of Dewees,
Eberle, Condie, and Stewart, occur on nearly every
page, and theseauthors are constantlyreferred toby
the author in terms of the highest praise, and with
the most liberal courtesy.—The Medical Examiner.

The present volume will sustain the reputation
acquired by the author from his previous works.
The reader will find in it full and judicious direc-
tions for the management of infants at birth, and a
compendious, but clear account of the diseases to
which children are liable, and the most successful
mode of treating them. We mustnot close thisno-
ticewithout calling attention to the author's style,
which is perspicuous and polished to a degree, weregret tosay, not generallycharacteristic of medical
works. We recommend the work of Dr. Churchill
most cordially, both to students and practitioners,
as a valuableand reliable guide in the treatment of
the diseases of children.—Am. Journ. of the Med.
Sciences.

Weknow of no workon this departmentof Prac-
tical Medicinewhich presents so candid andunpre-
judiced a statement or posting up of our actual
knowledge as this.—N. Y. Journal ofMedicine.

Its claims to merit both as a scientific and practi-
cal work, are of the highest order. Whilst we
would not elevate it above everyother treatise on
the same subject, we certainlybelieve that very few
are equal to it, and none superior.—Southern Med.
and Surgical Journal.

BY THE SAME AUTHOR.

ESSAYS ON THE PUERPERAL FEVER, AND OTHER DISEASES PE-
CULIAR TO WOMEN. Selected from the writings of British Authors previous to the close of
the Eighteenth Century. In one neat octavo volume, ofabout four hundred and fiftypages.
To thesepapers Dr. Churchill has appended notes,

embodying whatever information has been laid be-
fore theprofession since theirauthors'time. He has
also prefixed to the Essays on Puerperal Fever,
which occupy the larger portion of the volume, an
interesting historical sketch of the principal epi-

demies of that disease. The whole forms a veryvaluable collectionofpapers, byprofessionalwritersofeminence, on someof themost importantaccidentsto whieh the puerperal female is liable. AmericanJournal ofMedical Sciences.
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CHURCHILL (FLEETWOOD), M. D., M. R. I. A., &c.
ON THE DISEASES OF WOMEN; including those of Pregnancy and Child-

bed. A new American edition, revised by the Author With Notes and Additions, by D Fran-
cis Condie, M. D., author of "A Practical Treatise on the Diseases ofChildren." In one large
and handsome octavo volume, with wood-cuts, pp. 684. (Just Issued.)

From the Author'sPreface.
In reviewing this edition, at the request of my American publishers, I have inserted several new

sections and chapters, and I have added, I believe, all the information wehave derived from recent
researches; in addition to which the publishers have been fortunate enough to secure the services
ofan able and highly esteemed editor in Dr. Condie.

We now regretfully take leave ofDr. Churchill's
book. Had our typographical limits permitted, we
should gladly have borrowed more from its richly
stored pages. In conclusion, we heartily recom-
mend it to the profession, and would at the same
time express our firm conviction thatit will not only
add to the reputation of its author, but will prove a
work of great and extensive utility to obstetric
practitioners.—Dublin Medical Press.

Former editions of thiswork havebeen noticed in
previousnumbersof the Journal. The sentiments of
high commendationexpressed in thosenotices, have
only tobe repented in this; not from the fact that
the profession at large are not aware of the high
merits whichthis work really possesses, but from a
desire to see the principles and doctrines therein
contained more generally recognized,and moreuni-
versallycarried out in practice.—AT. Y. Journal of
Medicine.

Weknowof no authorwho deserves that appro-
bation, on " the diseases of females," to the same
extent that Dr. Churchill does. His, indeed, is the
only thorough treatise we know ofon the subject;
and it may be commended topractitioners nnd stu-
dents as a masterpiece in itsparticular department.
The former editions of this work have been com-
mended strongly in this journal, and they have won
theirway toan extended, and a well-deservedpopu-

Inrity. This fifth edition, before us, is well calcu-
lated to maintain Dr. Churchill's high reputation.
It was revised and enlarged by the author, for his
American publishers,nnd it seems tous that thereis
scarcely any species of desirable information on its
subjects that may not be found in this work.—The
Western Journal of Medicineand Surgery.

We are gratified toannounce a new and revised
edition ofDr. Churchill's valuablework on the dis-eases of females We have ever regarded it as one
of the very best works on the subjects- embraced
within its scope, in theEnglish language; and the
present edition,enlarged and revised by the author,renders it still more entitled to the confidence of the
profession. The valuable notes of Prof Huston
have been retained, and contribute, in no small de-
gree, to enhance the value of the work. It is a
source of congratulation that the publishers have
permitted the author to be, in this instance, his
own editor, thus securing all the revision winch
on author alone iscapable ofmaking.— The Wester*
Lancet.

As a comprehensive manual for students, or a
work of reference for practitioners, we only speak
with common justice when we say that it surpnsses
any other that has ever issued on the same sub-
ject from theBritish press.—The Dublin Quarterly
Journal.

DEWEES (W. P.), M.D., &c.
A COMPREHENSIVE SYSTEM OF MIDWIFERY. Illustrated by occa-

sional Cases and many Engravings. Twelfth edition,with the Author's last Improvements and
Corrections. In one octavo volume, of600 pages. (Just Issued.)

THE SAME AUTHOR.

A TREATISE ON THE PHYSICAL AND MEDICAL TREATMENT OF
CHILDREN. Tenth edition. In one volume, octavo,548 pages. (Just Issued.)

THE SAME AUTHOR.

A TREATISE ON THE DISEASES OF FEMALES. Tenth edition. In
one volume, octavo, 532 pages, with plates. (Just Issued.)

DICKSON (PROFESSOR S. H.), M.D.
ESSAYS ON LIFE, SLEEP, PAIN, INTELLECTION, HYGIENE, AND

DEATH. In one very handsome volume, royal 12mo.

DANA (JAMES D).

ZOOPHYTES AND CORALS. In one volume, imperial quarto, extra cloth,
withwood-cuts.

also,

AN ATLAS TO THE ABOVE, one volume, imperial folio, with sixty-one mag-
nificent plates,colored after nature. Bound in half morocco.

also,
ON THE STRUCTURE AND CLASSIFICATION OF ZOOPHYTES.

Sold separate, one vol., cloth.

DE LA BECHE (SIR HENRY T.), F. R. S., &c.
THE GEOLOGICAL OBSERVER. In one very large and handsome octavo

volume, of700 pages. With over three hundred wood-cuts. (Lately Issued.)
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DRUITT (ROBERT), M.R. C.S., &c.
THE PRINCIPLES AND PRACTICE OF MODERN SURGERY. A new

American, from the improved London edition. Edited by F. W. Sargent, M. D., author of
" Minor Surgery," &c. Illustrated with one hundred and ninety-three wood-engravings. In
one very handsomely printed octavo volume, of576 large pages.
Dr. Druitt's researches into the literature of his

subject have been not only extensive, but well di-
rected ; the most discordant authors are fairlyand
impartially quoted, and, while due credit is given
to each, their respective merits are weighed with
an unprejudiced hand. The grain of wheat is pre-
served,and the chaff is unmercifully stripped off.
The arrangement is simple and philosophical, and
the style, thoughclearand interesting,is so precise,
that the book contains more information condensed
into a fewwords than any other surgicalwork with
which we are acquainted.—London Medical Times
and Gazette, February 18, 1654.

No work, in our opinion, equals it in presenting
so much valuable surgical matter in so small acompass.—St. Louis Med.and Surgical Journal.

Druitt's Surgery is toowellknown to theAmeri-
can medical profession to require its announcement
anywhere. Probably no work of the kind has ever
been more cordially receivedand extensively circu-
lated than this. The fact that it comprehends in a
comparatively small compass, all the essential ele-
ments of theoretical and practical Surgery—that it
is foundto contain reliable and authentic informa-
tion on the nature and treatment ofnearly all surgi-
cal affections—is a sufficient reason for theliberal
pntronage it has obtained. The editor,Dr. F. W.
Sargent, has contributed much to enhance the value
of thework, by suchAmerican improvementsas are
calculated more perfectly to adapt it to our own
views and practice in this country. It abounds
everywhere with spirited and life-like illustrations,which to the young surgeon, especially,are of no
minorconsideration. Every medical man frequently
needs just such a work as this, for immediate refe-
rence in momentsof sudden emergency, whenhe has
not time to consult more elaborate treatises.—The
OhioMedical and Surgical Journal.

The author has evidently ransacked every stand-
ard treatiseof ancientand modern times, andall that

is really practically useful at the bedside will be
found in a form at once clear, distinct, and interest-
ing•—Edinburgh Monthly Medical Journal.

Druitt's work, condensed, systematic, lucid, and
practical as it is, beyond most works on Surgery
accessible to the American student, has hud mucticurrency in this country, and under its/present au-spices promises to rise to yet higher favor.—TheWestern JournalofMedicine and Surgery.

The mostaccurate and ample resume of the pre-
sent stateofSurgery thatwe areacquaintedwith.—
Dublin Medical Journal.

A better book on the principles and practice of
Surgery as nowunderstood inEnglandand America,has notbeen given to the profession.—Boston Medi-
cal and Surgical Journal.

An unsurpassable compendium, not only of Sur-
gical, but of Medical Practice.—London Medical
Gazette.

This work merits our warmest commendations,and we strongly recommend it to young surgeons asan admirable digestof the principles andpractice of
modernSurgery.—Medical Gazette.

It may be said with truth that the work ofMr.
Druitt affords a complete, though brief and con-
densed view, of the entire field of modern surgery.
Weknow of nowork on the samesubject having the
appearance of a manual, which includes so many
topicsof interest to the surgeon; and theterse man-
ner in which each has been treated evinces a most
enviable quality of mind on the part of the author,
who seems to have an innate power of searching
out and grasping the leading facts and features of
the most elaborate productions of the pen. It is a
useful handbook for the practitioner, and we should
deema teacher of surgeryunpardonable whodid not
recommend it to his pupils. In our own opinion, it
is admirably adapted to the wants of the student.—
Provincial Medical and Surgical Journal.

DUNGLISON, FORBES, TWEEDIE, AND CONOLLY.

THE CYCLOPEDIA OF PRACTICAL MEDICINE: comprising Treatises on
the Nature and Treatment ofDiseases, Materia Medica, and Therapeutics, Diseases of Women
and Children, Medical Jurisprudence, &c. &c. In four large super royal octavo volumes, of3254 double-columned pages, strongly and handsomely bound.

*#* This workcontains no less than four hundred and eighteen distinct treatises, contributed by
sixty-eight distinguishedphysicians.

The most complete work on Practical Medicine
extant; or, at least, in our language.—Buffalo
Medical and Surgical Journal.

Forreference, it is aboveall price to everyprac-
titioner.—WesternLancet.

One of the most valuable medical publications of
theday—as a work of reference it is invaluable.—
Western Journal of Medicineand Surgery.

It has been to us, both as learner and teacher, a
work forready and frequent reference, one in which
modern English medicine is exhibited in the most
advantageous light.—Medical Examiner.

We rejoice that thiswork is to be placedwithin
the reach of the profession in this country, it being

unquestionably one of very great value to the prac-
titioner. This estimate of it has not been formed
from a hasty examination,but after an intimate ac-
quaintance derived from frequent consultation of it
during the past nine or ten years. The editors are
practitioners of established reputation, and the list
of contributors embraces many of the most eminent
professorsand teachersof London, Edinburgh, Dub-
lin, and Glasgow. It is, indeed, the great merit of
thiswork that the principal articles have been fur-
nished by practitioners whohave not onlydevoted
especial attention to the diseases about which they
have written, but have also enjoyed opportunities
foran extensive practical acquaintance with them,andwhose reputation carries theassurance of their
competency juBtly to appreciate the opinions of
others,while it stamps their own doctrines with
highand just authority.—AmericanMedical Journ.

DUNG LISON (ROBLEY), M.D.,
Professor of the Institutes of Medicine, in the Jefferson Medical college, Philadelphia.

HUMAN HEALTH; or, the Influence of Atmosphere and Locality, Change of
Air and Climate, Seasons, Food, Clothing, Bathing, Exercise, Sleep, &c. &c, on Healthy Man;
constituting Elements of Hygiene, Second edition, with many modifications and additions. In
one octavo volume, of464 page*.
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DUNGLISON (ROBLEY), M.D.,

Professor of Institutes of Medicine in the JeffersonMedical College, Philadelphia.

MEDICAL LEXICON; a Dictionary of Medical Science, containing a concise
Explanation of the various Subjects and Terms ofPhysiology, Pathology,Hygiene, Therapeutics,
Pharmacology, Obstetrics, Medical Jurisprudence, &c. With the French and otherSynonymes;
Notices ofClimate and of celebrated Mineral Waters; Formulae for various Officinal, Empirical,
and Dietetic Preparations, etc. Eleventh edition, revised. In one very thick octavo volume, of
over nine hundred large double-columned pages, strongly bound in leather, with raised bands.
(Just Issued.)
Every successive edition of this work bears the marksof the industry of the author, and ofhis

determination to keep it fully on a level with the most advanced slate of medical science. Thus
nearly fifteen thousand words have been added to it within the last few years As a complete
Medical Dictionary, therefore, embracing over FIFTY THOUSAND DEFINITIONS, in all the
branches of thescience, it is presented as meriting a continuance of the greal favor and popularity
which have carried it, within no very long space of time, to an eleventh edition.

Every precaution has been taken in the preparation of the present volume, to render its mecha-
nical execution and typographical accuracy worthy of its extended reputation and universal use.
The very extensive additions have been accommodated, without materially increasing the bulk of
the volume by the employment of a small but exceedingly clear type, cast for this purpose. The
press has been watched with great care, and every effort used to insure the verbal accuracy so ne-
cessary to a workof thisnature. The whole is printed on fine whitepaper; and, while thus exhi-
biting in every respect so great an improvement over former issues, itis presented at the original
exceedingly lowprice.

Wewelcome it cordially; it is an admirablework,
and indispensable toall literarymedical men. The
laborwhich has been bestowed upon it. is something
prodigious. The work, however, has now been
done, and we are hnppy in the thought that no hu-
man being will have again to undertake the same
gigantic ttifck Revised and corrected from time to
time, Dr. Dunglison's (i Medical Lexicon" will last
forcenturies—Britishand Foreign Med. Chirurg.
Review, July, lt?53.

The fact that this excellent and learned workhas
passed through eight editions, nnd that a ninth is
rendered necessary by the demands of the public,
affords a sufficientevidence of the general apprecia-
tion of Dr. Dunglison's labors by the medical pro-
fession in England and America. It is a book which
will be of great service to the student, in teaching
him the meaningof all the technical terms used in
medicine, and will be of no less use to the practi-
tioner whodesires to keep himself on a level with
the advance of medical science.—London Medical
Times and Gazette.

In taking leave of our author,we feel compelled
to confess that his work bears evidence of almost
incredible laborhaving been bestowed uponits com-
position.— Edinburgh Journal of Med. Sciences,
Sept. li-53.

A miracleof labor and industryin one who has
writtenableand voluminousworks on nearly every
branch ofmedical science. Therecould he no more
useful book to the student or practitioner, in the
present advancing age, than one in which would be
found, inaddition to the ordinary meaningand deri-
vation of medical terms—so many of which are of
modern introduction—concise descriptions of their
explanation and employment; nndall this und much
more is contained in the volume before us. It is
thereforealmostas indispensableto the otherlearned
professions as toour own. In fact, to all who may
have occasion toascertain the meaning ofany word
belonging to the manybranches ofmedicine. From
a careful examination of the presentedition, we can
vouchfor its accuracy, nnd for its being brought
quite up tothedateofpublication ; theauthor states
in his preface thathehas added toit about four thou-
sand terms, whichare not to be found in the prece-
ding one. —Dublin Quarterly Journal of Medical
Sciences.

On the appearance of the last edition of this

| valuable work, we directed the attention of our
readers to its peculiar merits; and we need do
little more than state, in reference to the present
reissue, that, notwithstanding the large additions
previously mnde to it, no fewer than four thou-
sand terms, not to be found in the preceding edi-
tion, are contained in the volume b- fore us—
Whilst it isa wonderful monument, of its author's
erudition and industry, it is also a work of great
practical utility, as we can testify from our own
experience; for we keep it constantly within our
reach, and make very frequent reference to it,
nearlyalways finding in it the information we seek.—British and Foreign Med.-Chirurg. Review.

It has the rare merit that it certainlyhas no rival
in the English language for accuracy and extent
ofreferences. The terms generally include short
physiological nnd pathologicaldescriptions, so that,
as the author justly observes, the reader does not
possess in thiswork a mere dictionary,but a book,
which, while it instructs him in medical etymo-
logy, furnishes him with a large amount of useful
information. The author's labors have been pro-
perly appreciatedby his own countrymen; and we
enn only confirm their judgment,by recommending
this most useful volume to the notice of our cisat-
lantic readers. No medical librarywill be complete
withoutit.—London Med. Gazette.

It is certainly more complete and comprehensive
than any with which we nre acquainted in the
English language. Few, in fact, could be found
better qualified than Dr. Dunglison for the produc-
tion of such a work. Learned, industrious, per-
severing, and accurate, he brings to the task all
the peculiar talents necessary for its successful
performance; while, at the same time, his fami-
liarity with thewritings of the ancient and modern
" masters of our art,*' renders him skilful to note
the exact usage of the several terms of science,
and the variousmodifications which medical term-
inology has undergone with the change of theo-
ries or the progress of improvement.—American
Journalof the Medical Sciences.

One of the most complete and copious known to
the cultivators of medical science.—Boston Med.
Journal.

The most comprehensive and best English Dic-
tionaryof medical terms extant.—Buff alo Medical
Journal.

BY THE SAME AUTHOR.

THE PRACTICE OF MEDICINE. A Treatise \>n Special Pathology and The
rapeuties. Third Edition. In two large octavo volumes, of fifteen hundred pages.
Upon every topic embraced in the work thelatest

information will be found carefully posted up.—
Medical Examiner.

The student of medicine will find, in these two
elegant volumes, a mine of facts, a gathering of
precepts and advice from theworld of experience,
that will nerve him with courage, and faithfully
directhim in his efforts to relieve the physical suf-

feringsof the race.—Boston Medical and Surgical
Journal.
It is certainly themost complete treatiseof which

we haveany knowledge.—Western JournalofMedi-
cineand Surgery.

One of the most elaborate treatises of the kind
we have.—Southern Med.and Surg. Journal.
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DUNGLISON (ROBLEY), M.D.,
Professor of Institutes ofMedicine in the Jefferson Medical College, Philadelphia

HUMAN PHYSIOLOGY. Seventh edition. Thoroughly revised and exten-
sively modified and enlarged, with nearly five hundred illustrations. In two large and hand-somely printed octavo volumes,containingnearly 1450pdges.
It has long since taken rank as one of the medi-

cal classics of our language. To say that itis by
far the best text-book of physiology ever published
in this country, is but echoing the general testi-
mony of the profession.—N. Y. JournalofMedicine.

There is no single book we would recommend to
the student or physician, with greater confidence
than the present, because in it will be found a mir-
ror of almost every standard physiological work of
the day. We most cordially recommend the work
to every member of the profession, and no student
should be without it, It is thecompletest work on

Physiology in the English lnngunge, and is highly
creditable to theauthor and publishers.—CanadianMedical Journal.

The most complete nnd satisfactory Bystein ofPhysiology in the English language.—Amer. Med.Journal.
The best work of the kind in the English lan-

guage.—Silliman's Journal.
The most full and completesystem of Physiologyin our language.—Western Lancet.

THE SAME AUTHOR. (Just Issued.)
GENERAL THERAPEUTICS AND MATERIA MEDICA; adapted for a

Medical Text-book. Fifth edition, much improved. With one hundred and eighty-seven illus-
trations. In two large and handsomely printed octavo vols., ofabout 1100 puges.
The new editions of the United States Pharmacopoeiaand those ofLondon and Dublin, have ren-

dered necessary a thorough revision ofthis work. In accomplishing this the author has spared no
pains in rendering it a completeexponent ofall that is new and reliable, both in the departments
of Therapeutics and Materia Medica. The book has thusbeen somewhat enlarged, and a like im
provement will be found in every department of its mechanical execution. As a convenient text-
book for the student, therefore, containing within a moderate compass a satisfactory resume of its
important subject, it is againpresented as even more worthy than heretofore of the very great favor
Which it has received.

In this workof Dr. Dunglison, we recognize the
same untiring industry in the collection und em-
bodying of facts on the several subjects of which he
treats, that has heretofore distinguished him, nnd
we cheerfully point to these volumes, as two of the
most interesting that we knowof. In noticing the
additions to this, the fourth edition, there is very
little in the periodical or annual literature of the
profession, published in the interval which has
elupsed since the issue of the first, that has escaped
the careful search of the author. As a book for
reference, it is iii valuable.—Charleston Med. Jour-
nal and Review.

It may be said to be the work now upon the sub-
jects upon which it treats.—WesternLancet.

As a text-book for students, for whom it is por-
ticularly designed, we know of none suporior to
it.—St.'Louis Medicaland Surgical Journal.

It purports to be a new edition, but it is rather
a new book, so greatly has it been improved,both
in the amount and quality of the matter which it
contains.—N. O. Medical and Surgical Journal.

We bespeak for this edition, from the profession,
an increase of patronage over any of its formerones, on account of its increased merit.— N. Y.
Journal ofMedicine.

We consider this work unequalled.—Boston Med.
and Surg. Journal.

BY THE SAME AUTHOR.

NEW REMEDIES, WITH FORMULAE FOR THEIR ADMINISTRATION.
Sixth edition, withextensive Additions. In one very large octavo volume, of over 750 pages.

One of the most useful of the author's works.—
Southern Medicaland Surgical Journal

This well-known nnd standard book has now
reached its sixth edition,and has been enlarged and
improved by the introductionof all the recent gifts
to therapeutics which the last few years have so
richly produced, including the anaesthetic agents,
&c. This elaborate and useful volume should be
found in every medical library, foras a book of re-
ference, for physicians, it is unsurpassed by any
other work in existence, and thedouble index for

diseases nnd for remedies, will be found greatly to
enhance its value.—New York Med. Gazette.

The great learningof the author,and hisremark-
able industry in pushing his researches into every
source whenceinformation is derivable, has enabled
him to throw together an extensive mass of facts
and statements, accompanied by full reference to
authorities; which last feature renders the work
practically valuable to investigators who desire to
examine theoriginul papers.— The AmericanJournal
ofPharmacy.

DURLACHER (LEWIS).

A TREATISE ON CORNS, BUNIONS, THE DISEASES OF NAILS,
AND THE GENERAL MANAGEMENT OF THE FEET. In one 12mo. volume, cloth,
pp. 134.

DE JONGH (L. J.), M. D., &c.
THE THREE KINDS OF COD-LIVER OIL, comparatively considered, with

their Chemical and Therapeutic Properties. Translated, with an Appendix and Cases, by
Edward Carey, M D. To which is added an article on the subject from "Dunglison on New
Remedies." In one small 12mo. volume, extracloth.

DAY (GEORGE E.), M. D.
A PRACTICAL TREATISE ON THE DOMESTIC MANAGEMENT AND

MORE IMPORTANT DISEASES OF ADVANCED LIFE. With an Appendix on a new
and successful mode of treatingLumbago and other forms of Chronic Rheumatism. Onevolume,
octavo, 226 pages.
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ELLIS (BENJAMIN), M.D.
THE MEDICAL FORMULARY: being a Collection of Prescriptions, derived

from the writings and practice of many of the most eminent physicians ofAmerica and Europe.
Together with the usual Dietetic Preparations and Antidotes for Poisons. To which is added
an Appendix, on the Endermic use of Medicines, and on the use ofElher and Chloroform. The
whole accompanied with a few brief Pharmaceutic and Medical Observations. Tenth edition,
revised and much extended byRobert P. Thomas, M. D., Professor of Materia Medica in the
Philadelphia College of Pharmacy. In one neat octavo volume, of two hundred and niuety-six
pages. (Now Ready. Revised and enlarged to 1854.)
This work has received a very complete revision at the hands of the editor, who has made what-

ever alterations nnd additions the progress ofmedical and pharmaceutical science has rendered ad
visable. introducing fully the newremedial agents, and revising the whole by the latest improvements
of the Pharmacopoeia. To accommodate these additions, the size of the page has been increased,
and the volume itself considerably enlarged, while every effort has been made to secure the typo-
graphical accuracy which has so long merited the confidence of theprofession.

After an examination of the new matter and the
alterations, we believe the reputation of the work
built up by the author, nnd the late distinguished
editor, will continue to flourish under the auspices
of the presenteditor, whohas the industry and accu-
racy, and, we would say, conscientiousness requi-
site for theresponsible task.—American Journalof
Pharmacy, March, 1854.

It will prove particularly useful to students and
youngpractitioners, as the most importantprescrip-
tions employed in modern practice, which lie scat-
tered through our medical literature, are here col-
lected and conveniently arranged for reference.—
Charleston Med. Journaland Review.

ERICHSEN (JOHN).,
Professor of Surgery in University College, London, &c.

THE SCIENCE AND ART OF SURGERY; being a Treatise on Surgical
Injuries, Diseases, and Operations. With Notes and Additions by the American Editor. Il-
lustrated with over three hundred engravings on wood. In one large and handsome octavo
volume, of nearlynine hundred closely printed pages. (Now Ready.)

This is a new work, brought up to May, 1854.
This work, which is designed as a text-book for the student and practitioner, willbe found a very

complete treatise on theprinciples and practice ofsurgery. Embracing both these branches of the
subject simultaneously, and elucidating the one by the other, it enables the reader to take a compre-
hensive view of the objects of his study, and presents the subjects discussed in a clear and con-
nected manner. The author's style will be found easy and flowing, and the illustrations having
been drawn under his especial supervision, are with few exceptions new, and admirably adapted
to elucidate the text to whicli they refer. In everypoint ofmechanical execution, it will be found
one of the handsomest works issued from the American press.

Theaim of Mr. Erichsen appears tobe to improve
upon the plan of Samuel Cooper; andby connecting
in one volume the science and art of Surgery, to
supply the student with a text-book and the practi-
tioner with a workof reference, in which scientific
principles and practical details are alike included.
We may say, ufier a careful perusal of some of
the chapters, and a more hasty examinationof the
remainder, that it must raise the character of the
author, andreflect great credit upon the College to

which he is Professor, and we can cordiallyrecom-
mend it as a work of reference, both to studentsand
practitioners.—Medical Times and Gazette.

" We do nothesitate to say that the volume before
us givesa veryadmirable practical view of the sci-
ence and art of surgery of the present day, and we
have no doubt thatit will be highly valued as a sur-
gical guide as well by the surgeon as by the student
of surgery.—Edinburgh Med. and Surg. Journal.

FERGUSSON (WILLIAM), F. R. S.,
Professor of Surgery in King's College, London, &c.

A SYSTEM OF PRACTICAL SURGERY. Fourth American, from the third
and enlarged London edition. In one large and beautifullyprintedoctavovolume, of about seven
hundred pages, with three hundred and ninety-three handsome illustrations. (Just Issued.)
The most important subjects in connection with

practical surgery which have been more recently
brought under the notice of, and discussed by, the
surgeons of Great Britain, are fully and dispassion-
ately considered by Mr.Fergusson, and that which
was before wanting has now been supplied,so that
we can nowlook upon it as a workon practical sur-
gery insteadof one on operativesurgeryalone. And
we think the author has shown a wise discretion in
making the additionson surgical disease which are
to be found in the present volume, and has very
much enhanced its value; for, besides twoelaborate
chapters on the diseases of bones and joints, which
were wanting before he has headed each chief sec-
tion of thework by a generaldescriptionof the sur-
gical disease and injury of that region of the body
which is treated of in each,prior toenteringinto the
consideration of the more special morbid conditions
and their treatment. There is also, as in former
editions, a sketch of the anatomy of particular re-
gions. There was some ground formerly for the
complaintbefore alluded to, that it dwelt too exclu-

sively on operative surgery ; but this defectis now
removed, and the book is more than everadapted for
the purposesof the practitioner,whether he confines
himself more strictly to the operative department,
or follows surgeryon a morecomprehensive scale.—
Medical Times and Gazette.

No work was ever written which more nearly
comprehended the necessities of the student and
practitioner, and was more carefully arranged to
that singlepurpose thanthis.—N. Y. Med.andSurg.
Journal.

Theaddition of many new pages makes this work
more thanever indispensableto thestudentand prac-
titioner.—Ranking's Abstract.

Among the numerous works upon surgery pub-
lished of late years, we know of none we value
more highly than the one before us. It is perhaps
the very best we have for a text-book and forordi-
nary reference, being concise and eminently practi-
cal.—Southern Med. and Surg. Journal.

FRICK (CHARLES), M. D.
RENAL AFFECTIONS; their Diagnosis and Pathology. With illustrations.

One volume, royal 12mo., extracloth.
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FOWNES (GEORGE), PH. D., 8tc.
ELEMENTARY CHEMISTRY; Theoretical and Practical. With numerous

illustrations. A new American, from the last and revised London edition. Edited, with Addi-
tions, byRobert Bridges, M. D. In one large royal 12mo. volume, ofover 550 pages, with 181
wood-cuts, sheep, or extra cloth. (Now Ready.)
The lamented death of the author has caused the revision of this edition topass into the hands ot

those distinguished chemists, H. Bence Jones and A. W. Hofmann, who have fully sustained its
reputation by the additions which they have made, more especially in theportion devoted toOrganic
Chemistry, considerably increasing the size of lhe_volume. This labor has been so thoroughly
performed, that the American Editor has found but little to add, his notes consisting chiefly of such
mattersas the rapid advance of the science has rendered necessary, or of investigations which had
apparently been overlooked by the author's friends.

The volume is therefore again presented as an exponent of the most advanced stateof chemical
science, and as not unworthy a continuation of the marked favor which it has received as an ele-
mentary text-book.

We know of nobetter text-book, especially in the
difficult department of organic chemistry, upon
which it is particularly full and satisfactory. We
would recommend it to preceptors as a capital
" officebook" for their students who arebeginnersin Chemistry. It is copiously illustratedwith ex-
cellent wood-cuts, and altogether admirably " got
up."—N. J. Medical Reporter, March, 1854.

A standard manual, which has long enjoyed the
reputation of embodying much knowledge in a smull
space. The author hasachieved the difficult task of
condensation with masterly tact. His book is con-
cise without being dry, and briefwithout being too
dogmaticalor general.—Virginia Med.andSurgical
Journal.

The work of Dr. Fownes has long been before
the public,and its merits have been fully appreci-
ated as the best text-book on chemistry now in
existence. We do not, of course, place it in a rank
superior to theworks of Brande, Graham, Turner,
Gregory, or Gmelin, but we say that, as a work
forstudents,it is preferable to any of them.—Lon-
don Journal ofMedicine.

Awork well adapted to thewantsof the student.
It is an excellent exposition of the chiefdoctrines
and factsof modern chemistry. Thesizeof thework,
and still more the condensed yet perspicuous style
in which it is written, absolve it from thecharges
very properly urged against most manuals termed
popular.—Edinburgh Monthly Journalof Medical
Science.

GRAHAM (THOMAS), F. R. S.,
Professor of Chemistry in University College, London, &c.

THE ELEMENTS OF CHEMISTRY. Including the application of the Science
to the Arts. With numerous illustrations. With Notes and Additions, by Robert Bridges,
M. D., &c. &c. Second American, from the second and enlarged London edition

PART I. (Lately Issued) large 8vo., 430pages, 185 illustrations.
PART II. (Preparing) to match.

The great changes which the science of chemistry has undergone within the last few years, ren-
der a new edition of a treatise like the present, almost a new work. The author has devoted
several years to the revision of his treatise, and has endeavored to embody in it every fact and
inference of importance which has been observed and recorded by the great body of chemical
investigators who are so rapidly changing the face of the science. In thismanner the work has
been greatly increased in size, and the number of illustrations doubled ; while the labors of theeditor
have been directed towards the introduction of such matters as have escaped the attention ofthe
author, or as have arisen since the publication ofthe first portion of this edition in London, in 1850.
Printed in handsome style,and at a very low price, it is therefore confidently presented to the pro-
fession and the student as a very complete and thoroughtext-book of this important subject.

GROSS (SAMUEL DJ, M. D.,
Professor of Surgeryin theLouisvilleMedical Institute, &c.

A PRACTICAL TREATISE ON THE DISEASES AND INJURIES OF
THE URINARY ORGANS. In one large and beautifullyprinted octavo volume, ofover seven
hundred pages. With numerous illustrations.
Avolumereplete with truths and principles of the

utmost value in the investigationof these diseases.—
American Medical Journal.

Dr. Gross has brought all his learning, experi-
ence,tact, and judgment to the task, and has pro-
duceda work worthy of his high reputation. We
feelperfectly safe in recommending it to our read-
ers as a monograph unequalled in interest and
practical value by any other on the subject in our
language.—Western Journal of Med. and Surg.

It has remained foran American writer to wipe
away this reproach ; and so completelyhas the task
been fulfilled, that we venture to predict for Dr.
Gross's treatisea permanent place in the literature
ofsurgery, worthy to rank with the best works of
the present age. Not merely is the matter good,
but the getting up of thevolume is most creditable
to transatlantic enterprise; the paper and print
would docredittoa first-rateLondonestablishment;
and the numerous wood-cutswhich illustrate it, de-
monstrate thatAmerica is makingrapid advances in

this department ofart. Wehave, indeed,unfeigned
pleasure in congratulatingall concerned in this pub-
lication, on the result of their labours; and expe-
rience a feeling somethinglikewhntanimates a long-
expectanthusbandman,who,oftentimesdisappointed
by the produce of a favorite field, is at last agree-
ably surprised by a stately crop which may bear
comparison with any of its former rivals. The

frounds of our high appreciation of the workwill
e obvious as we proceed; and we doubt not that

the present facilities forobtaining American books
will induce manyof our readers toverify our re-
commendation by their own perusal of it.—British
and ForeignMedico-Chirurgical Review.

Whoeverwill peruse the vastamount of valuable
practical information it contains, and which we
have been unable even to notice, will, we think,
agree with us, that there is no work in theEnglish
language which can make any just pretensions to
be its equal.—iV. Y. Journal ofMedicine.

the same author. (Nearly Ready.)
A PRACTICAL TREATISE ON FOREIGN BODIES IN THE AIR-PAS-

SAGES. In one handsome octavo volume, with illustrations.
the same author. (Preparing.)

A SYSTEM OF SURGERY; Diagnostic, Pathological, Therapeutic, and Opera-
tive. With very numerous engravings on wood.
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GLUGE (GOTTLIEB), M. D.,

Professor ofPhysiology and Pathological Anatomy in the UniversityofBrussels, &c.

AN ATLAS OF PATHOLOGICAL HISTOLOGY. Translated, with Notes
and Additions, by JosephLeidy, M. D., Professor of Anatomy in the University of Pennsylva-
nia. In one volume, very large imperial quarto, with three hundred and twenty figures, plain
and colored, on twelve copperplates.
This being, ns faras we know, the onlywork inwhich pathological histology is separately treated

of in a comprehensive manner, itwill,we think, for
this reuson, be of infinite service to thosewhodesire
to investigate the subject systematically, and who
have felt the difficulty of arranging in their mind

the unconnected observations of a great number of
authors. The development of the morbid tissues,
and the formation of abnormal products, may now
be followed and studied with the same ease and
satisfaction as the best arranged system of phy-
siology.—American Med. Journal.

GRIFFITH (ROBERT E.), M. D., Sic.
A UNIVERSAL FORMULARY, containing the methods of Preparing and Ad-

ministering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceu-
tists. Second Edition, thoroughly revised, With numerousadditions, by Robert P. Thomas,
M.D., Professor ofMateria Medica in the Philadelphia College ofPharmacy. In one large and
handsome.octavo volume, ofover sixhundred pages, double columns. {Just Ready.)
The speedy exhaustion ofa largeedition,and the demand for a second, sufficientlyshow the posi-

tion which this workhas sorapidly attained as an authoritative and convenient work ofreference for
the physician and pharmaceutist. The opportunity thus afforded for its improvement hasnot been
neglected. In its revision, Professor Thomas (to whom this task has been confided inconsequence
of the death of the author), has spared no labor, in the hope of rendering it the most complete and
correct work on the subject as yet presented to the profession All the newly introduced articles
of the Materia Medica have been inserted, such formulae as had escaped the attention of the author
have been added, and the whole has been mostcarefully read and examined, to insure the absolute
correctness, so indispensable in a work of this nature. The amountof these additions maybe esti-
mated from the fact that not only has the page been considerablyenlarged, but the volume"has also
been increased by about fifty pages, while the arrangement of the formulae and the general typo-
graphical execution will be found to have undergone great improvement. To the practitioner, its
copious collection of all the forms and combinations of the articles of the Pharmacopoeia render it
an invaluable book ofreference, while its very complete embodiment of officinal preparations ofall
kinds, derived from all sources, American, English,and Continental, make itan indispensable assist-
tant to the apothecary.

Dr. Griffith's Formulary is worthy of recommen-
dation, not only on accountof the care which has
been bestowedon it by its estimable author,but for
its generalaccuracy, and therichness of its details.—Medical Examiner.

Most cordially we recommend this Universal
Formulary, not'forgetting its adaptation to drug-
gists and apothecaries, who would find themselves
vastly improved by a familiar acquaintance with
thisevery-day book ofmedicine.—The Boston Med.
and Surg. Journal. 'A veryuseful work,and a most complete compen-
dium on the subjectof materiamedica. We know
of no work in our language, or any other, so com-
prehensive in all its details.—London Lancet.

Pre-eminent among the best andmost useful com-
pilations of the present day will be found the work
before us, whicli can have been produced only at »very great cost of thought and labor. A short de-
scription will suffice to show that we do not put
too high an estimate on this work. We are not cog-
nizant of theexistence of a parallelwork. Its value
will be apparent to our readers from the sketch of
its contents abovegiven. We strongly recommend
it to all who are engaged either in practical medi-
cine, or more exclusivelywithits literature.—Lond.
Med. Gazette.

A valuableacquisition to the medicalpractitioner,
and auseful book of reference to the apothecary on
numerous occasions.—Amer. Journal ofPharmacy.

BY THE SAME AUTHOR.

MEDICAL BOTANY; or, a Description of all the more important Plants used
in Medicine, and of their Properties, Uses, and Modes of Administration. In one large octavo
volume, of704 pages, handsomely printed, withnearly 350 illustrations on wood.
One of the greatestacquisitions toAmericanmedi-

cal literature. It should by all means beintroduced,
at the very earliest period, into our medical schools,
and occupya place in the library of everyphysician
in the land.—South-western Medical Advocate.

Admirably calculated for the physician nnd stu-
dent —we have seen no work which promises
greater advantages to the profession.—N. O. Med.
and Surg. Journal.

One of the few books which supply npositive de-
ficiency in our medical literature.—WesternLancet.

We hope the dayis not distant when this work
willnot onlybe a text-book in everymedical school
and college in the Union, but find a place in the li-
brary of every privatepractitioner.—N. Y. Journal
ofMedicine.

GREGORY (WILLIAM), F. R. S. E.,
Professor of Chemistry in the University of Edinburgh, &c

LETTERS TO A CANDID INQUIRER ON ANIMAL MAGNETISM.
Description and Analysis of the Phenomena. Details of Facts and Cases. In one neat volume,
royal 12mo.,extra cloth.

GARDNER (D. PEREIRA), M. D.
MEDICAL CHEMISTRY, for the use of Students and the Profession: being a

Manual of the Science, with its Applications to Toxicology, Physiology, Therapeutics, Hygiene,&c. In one handsome royal l'2mo. volume, with illustrations.



AND SCIENTIFIC PUBLICATIONS. 17

HASSE (C. E.), M. D.
AN ANATOMICAL DESCRIPTION OF THE DISEASES OF RESPIRA-TION AND CIRCULATION. Translated and Edited by Swaine. In one volume, octavo.

, HARRISON (JOHN), M.D.
AN ESSAY TOWARDS A CORRECT THEORY OF THE NERVOUSSYSTEM. In one octavo volume, 292 pages.

HUNTER (JOHN).
TREATISE ON THE VENEREAL DISEASE. With copious Additions, by

Dr. Ph. Ricord, Surgeon to the Venereal Hospital ofParis. Edited, with additional Notes, byF. J. Bttmstead, M. D. In one octavo volume, with plates (Now Ready.) jgp See Ricord.
Also, HUNTER'S COMPLETE WORKS, with Memoir, Notes, &c. &c. In four neat octavo

volumes, withplates.
HUGHES (H. M.), M. D. f

Assistant Physician to Guy'sHospital, &c.
A CLINICAL INTRODUCTION TO THE PRACTICE OF AUSCULTA-

TION, and other Modes of Physical Diagnosis, in Diseases of the Lungs and Heart. Second
American from the Second and Improved London Edition. In one royal 12mo. vol. (Just Ready.)
It has been carefully revised throughout. Some small portions have been erased; much has

been, I trust, amended; and a great deal of new matter has been added; so that, though funda-
mentally it is the same book, it is in many respects a new work.—Preface.

HORNER (WILLIAM E.), M. D.,
Professor of Anatomy in the University of Pennsylvania.

SPECIAL ANATOMY AND HISTOLOGY. Eighth edition. Extensively
revised and modified. In two large octavo volumes, of more than one thousand pages, hand-
somely printed, with over three hundred illustrations.
This work has enjoyed a thorough and laborious revision on the part of the author, with the

view of bringing it fully up to the existing state of knowledge on the subject of general and special
anatomy. To adapt it moreperfectly to the wants of the student,he has introduced a large number
ofadditional wood-engravings, illustrative of the objects described, while the publishers have en-
deavored to render Ihe mechanical execution of the work worthy of the extended reputation which
it has acquired. The demand which has carried it to an EIGHTH EDITION isa sufficient evi-
dence of the value of the work, and ol its adaptation to the wants of the student and professional
reader.

HOBLYN (RICHARD D.), A. M.
A DICTIONARY OF THE TERMS USED IN MEDICINE AND THE

COLLATERAL SCIENCES. Second and Improved American Edition. Revised, with nu-
merous Additions, from the second London edition, by Isaac Hays, M. D., &c. In one large
royal 12mo. volume, ofover four hundred pages, double columns. (Nearly Ready.)
In passing this work a second time through the press, the editor has subjected it to a very tho-

rough revision, making such additions as the progress of science hasrendered desirable, and sup-
plying any omissions that may have previously existed. As a concise and convenient Dictionary
ofMedical Terms, at an exceedingly low price, it will therefore be found of great value to the stu-
dent and practitioner.

HOPE (J.), M. D., F. R. S., &c.
A TREATISE ON THE DISEASES OF THE HEART AND GREAT

VESSELS. Edited by Pennock. In one volume, octavo, with plates, 572pages.

HERSCHEL (SIR JOHN F. W.), F. R. S., &c.
OUTLINES OF ASTRONOMY. New American, from thethirdLondon edition.

In one neat volume, crown octavo, with sixplates and numerous wood-cuts. (Just Issued.)

* HUMBOLDT (ALEXANDER).
ASPECTS OF NATURE IN DIFFERENT LANDS AND DIFFERENT

CLIMATES. Second Americanedition, one vol. royal 12mo., extra cloth.

JONES (T. WHARTON), F. R. S., &c.
THE PRINCIPLES AND PRACTICE OF OPHTHALMIC MEDICINE

AND SURGERY. Edited by Isaac Hays, M. D., &c. In one very neat volume, large royal
12mo., of529 pages, with four plates, plain orcolored, and ninety-eight wood-cuts.
The workamply sustains, in every point the al-mightbecome,a manualfor dailyreference and

rea<ly high reputation of theauthoras an ophthalmicconsultationbythestudentandthegeneralpracti-
surgeon as well as a physiologist and pathologist,tioner.The workismarkedbythatcorrectness,
The book is evidently the result of muchlabor andclearness,andprecisionofstylewhichdistinguish
research, and has been written with the greatestalltheproductions ofthelearnedauthor.—Britishcare and attention. We entertain little doubt thatandForeign MedicalReview.
this book will become what its author hoped it

might become, a manual for daily reference and
consultation by the student and the general practi-
tioner. The work is marked by that correctness,
clearness, and precision of style which distinguish
all the productions of the learned author.—British
and Foreign Medical Review.
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JONES (C. HANDHELD), F. R. S., & EDWARD H. SIEVEKINQ, M. D.
A MANUAL OF PATHOLOGICAL ANATOMY. With numerous engravings

on wood. In one handsome volume. (In Press.)

KIRKES (WILLIAM SENHOUSE), M. D.,
Demonstrator ofMorbid Anatomy at St. Bartholomew's Hospital, &c; and

JAMES PAGET, F. R. S.,
Lecturer on General Anatomy and Physiology in St. Bartholomew's Hospital.

A MANUAL OF PHYSIOLOGY. Second American, from the second and
improved London edition. With one hundred and sixty-five illustrations. In one large and
handsome royal 12ruo. volume, pp.550. (Just Isstied.)
In the present edition, the Manual of Physiology

has been brought up to the actual condition of the
science, and fully sustains the reputation which it
has already so deservedly attained. We consider
thework of MM. Kirkes and Paget toconstitute one
of theverybest handbooksofPhysiologywe possess
—presentingjustsuchnn outlineof thescience, com-
prising anaccount ofits leading facts and generally
admitted principles, as the student requires during
his attendance upon a course of lectures, or for re-
ferencewhilst preparing for examination. Thetext
is fullyand ably illustrated by a series of very supe-
rior wood-engravings,by whicha comprehension of
some of the more intricate of the subjects treated of
is greatly facilitated.—Am. Medical Journal.

Weneed only say, that, withoutentering into dis-
cussions of unsettled questions, it contains all the
recent improvements in this department ofmedical
science. For thestudent beginning this study, and
the practitionerwhohas but leisure to refresh his
memory, this book is invaluable, as it contains all

thatit is important to know, without specialdetails,
whieh are read with interest only by those Wfto
would mnkea specialty,or desire to possessa criti-
cal knowledgeof the subject.—CharlestonMedical
Journal.

One of the best treatises that can be put into the
hands of the student.—London Medical Gazette.

The general favor withwhich the first edition of
this work was received, and its adoption as a favor-
ite text-bookby many of our collegeSj will insurea
large circulation to this improved edition. It will
fully meet the wants of the student. —Southern
Med. and Surg. Journal.

Particularly adapted to those whodesire to pos-
sess a concise digestof the facts of Human Physi-
ology.—Britishand ForeignMed.-Chirurg. Review.

Weconscientiously recommend it as an admira-
ble "Handbook of Physiology."—London Journal
ofMedicine.

KNAPP (F.), PH. D., Stc.
TECHNOLOGY; or, Chemistry applied to the Arts and to Manufactures. Edited,

with numerous Notes and Additions, by Dr. Edmund Ronalds and Dr. Thomas Richardson.
First American edition, with Notes and Additions, by Prof. WalterR. Johnson. In two hand-
some octavo volumes, printed and illustrated in the highest style of art, with about five hundred
wood-engravings.

LEHMANN.
PHYSIOLOGICAL CHEMISTRY. Translated by George E. Day, M. D.

(Preparing.)

LEE (ROBERT), M. D., F. R. S., &.C.
CLINICAL MIDWIFERY; comprising the Histories of Five Hundred and

Forty-five Cases ofDifficult, Preternatural, and Complicated Labor, with Commentaries. From
the second London edition. In oneroyal 12mo. volume, extra cloth, of238 pages.

LA ROCHE (R.), M. D., &c.
PNEUMONIA; its Supposed Connection, Pathological and Etiological, with Au-

tumnal Fevers, including an Inquiry into the Existence and Morbid Agencyof Malaria. In one
handsome octavo volume, extra cloth, of500 pages.
A more simple, clear, and forcible exposition of

the groundless nature nnd dangerous tendency of
certain pathological and etiological heresies, has
seldombeen presented toournotice.—iV. Y. Journal
ofMedicine and Collateral Science, March, 1854.

This work should be carefullystudied by Southern
physicians, embodying as it does the reflections of
an original thinker and close observer on a subject
peculiarly their own.— Virginia Med. and Surgical
Journal.

Theauthor had prepared us to expect a treatise
from him, by his brief papers on kindred topics in

the periodical press, and yet in the work before us
he has exhibited an amount of industryand learning,
research andability, beyondwhatweareaccustomed
to discover in modern medical writers; while his
own extensive opportunities for observation and
experience have been improvedby the most laudable
diligence, and display a familiaritywith the whole
subject in every aspect, which commands both our
respect and confidence. As a corrective of prevalent
nnd mischievous error, sought to be propagatedby
novices and innovators, we couldwish that Dr. La.
Roche's book could be widely read.—N. Y. Medical
Gazette.

LONGET (F. A.)

TREATISE ON PHYSIOLOGY. With numerous Illustrations. Translated
from the French by F. G. Smith, M.D., Professor of Institutes ofMedicine in the Pennsylvania
Medical College. (Preparing.)
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LAWRENCE (W.), F. R. S., &c.

A TREATISE ON DISEASES OF THE EYE. A new edition, edited,
with numerous additions, and 243 illustrations, by Isaac Hays, M. D., Surgeon to Wills Hospi-tal, &c. In one very large and handsome octavo volume, of950 pages, strongly bound in leather
with raised bands. (Now Ready.)

This work is thoroughly revised and brought up to 1854.
This work is so universally recognized as the standard authority on the subject, that the pub-

lishers in presenting this new edition have only to remark that in its preparation the editor has
carefully revised every portion, introducing additions and illustrations wherever the advance of
science has rendered them necessary or desirable. In this manner it will be found to con-
tain over one hundred pages more than the last edition, while the list of wood-engravings
has been increased by sixty-seven figures, besides numerous improved illustrations substituted
for such as were deemed imperfect or unsatisfactory. The various important contributions to
ophthalmological science, recently made by Dalrymple, Jacob, Walton, Wilde, Cooper, &c,
both in the form of separate treatises and contributions to periodicals, have been carefullyexamined by the editor, and, combined with the results of his own experience, have been
freely introduced throughout the volume, rendering it a complete and thorough exponent of
the mostadvanced state ofthe subject. Among the most important additions may be mentioned
a full account of the recent microscopical investigations into the structure and pathology of theeye j the description of several affections not treated of in the original; an account of the
catoptric investigation of the eye, and of its employment as a means of diagnosis ; a descriptionofrecently invented instruments for illuminating the retina, and of some new methods for examin-
ing the interior structures of the eye. Very great improvements will likewise be found in the
typographical and mechanical execution of the work.

In a futurenumberwe shall notice moreat length
this admirable treatise —the safest guide and most
comprehensive workof reference, which is within
the reach of all classes of the profession.—Stetho-
scope, March, 1S54.

This standard text-book on the department of
which it treats, has not been superseded, byanyor
all of the numerous publications on the subject
heretoforeissued. Nor with themultiplied improve-
ments of Dr. Hays, the American editor, is it at all
likely that this great workwill cease to merit the
confidence and preference of students or practition-
ers. Its ample extent—nearly one thousand large

octavo pages—hasenabled both author and editor to
do justice toall the detailsof this subject, and con-
dense in this singlevolume the present state of our
knowledge of thewhole science in thisdepartment,
whereby its practical value cannotbe excelled. We
heartily commend it, especially as a book of refe-
rence, indispensable in every medical library. The
additions of the American editor very greatly en-
hance thevalueof the work, exhibiting the learning
and experience ofDr. Hays, in the light in which he
ought to beheld, as a standard authorityon all sub-
jects appertaining to this specialty, towhich he has
rendered .so many valuable contributions.—N. Y.
Medical Gazette.

* BY THE SAME AUTHOR.

A TREATISE ON RUPTURES; from the fifth London edition. In one octavo
volume, sheep, 480 pages.

LISTON (ROBERT), F. R. S., &c.
LECTURES ON THE OPERATIONS OF SURGERY, and on Diseases and

Accidents, requiring Operations. Edited, with numerous Additions and Alterations, by T. D.Mutter, M. D. In one large and handsome octavo volume, of 566pages, with 216 wood-cuts.

LALLEMAND (M.).
THE CAUSES, SYMPTOMS, AND TREATMENT OF SPERMATOR-

RHfJEA. Translated and editedby Henry J. McDougal. In one volume, octavo, 320 pages.
Second American edition. (Now Ready.)

LARDNER (DIONYSIUS), D. C. L., &c.
HANDBOOKS OF NATURAL PHILOSOPHY AND ASTRONOMY.

Revised, with numerous Additions, by the American editor. First Course, containing Mecha-
nics, Hydrostatics, Hydraulics, Pneumatics, Sound, and Optics. In one large royal 12mo.
volume, of750pages, with 424 wood-cuts. Second Course, containingHeat, Electricity, Mag-
netism, and Galvanism, one volume, large royal 12mo., of 450 pages, with 250 illustrations.
Third Course ( now ready),containing Meteorology and Astronomy, in one large volume, royal
12mo. ofnearly eight hundred pages, with thirty-seven plates and two hundred wood-cuts. The
whole complete in three volumes, of about two thousand large pages, with over one thousand
figures on steel and wood.
The various sciences treated in this work will be found brought thoroughly up to the latest

period.
The work furnishes a very clear and satisfactory

account ofour knowledge in the important depart-
ment of science of which it treats. Although the
medical schools of this countrydo not include the
study of physics in their course of instruction, yet
no studentor practitioner should be ignorantof its
laws. Besidesbeing ofconstant application in prac-
tice, such knowledgeis of inestimable utility in fa-
cilitating the studyof otherbranches of science. To
students, then,and to thosewho,havingalready en-
teredupon the activepursuits of business, are desir-
ous to sustain and improve their knowledge of the
general truthsof natural philosophy,we can recom-
mend this work as supplying in a clear and satis

factory manner the information they desire.—The
Virginia Med.and Surg. Journal.

The present treatise is a mostcomplete digest of
all that has been developed in relation to the great
forces of nature, Heat,Magnetism, and Electricity.Their laws are elucidated in a mannerboth pleasingand familiar, and at thesame time perfectly intelli-
gible to the student. The illustrations are suffi-ciently numerous and appropriate, and altogether
we can cordially recommend the work as well-de-
serving the notice both of the practising physician
and the student of medicine.—The Med. Examiner.
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MEIGS (CHARLES D.), M. D.,
Professor of Obstetrics, &c, in the Jefferson Medical College, Philadelphia.

WOMAN: HER DISEASES AND THEIR REMEDIES. A Series of Lec-
tures to his Class. Third and Improved edition. In one large and beautifullyprinted octavo
volume. {Just Ready. Revised and enlargedto 1854.)
The gratifying appreciation of his labors, as evinced by the exhaustion of two large impressions

of this work within a few years, has not been lost upon the author, who has endeavored in every
way to render it worlhy of the favor with which it has been received. The opportunity thus
afforded lor a second revision has been improved, and the work is nowpresented as in every way
superior to its predecessors, additions and alterations having been made whenever the advance of
science has rendered them desirable. The typographical execution of the work will also be found
to have undergone a similar improvement and the work is now confidently presented as in every
way worthy the position it has acquired as the standard American text-book on the Diseases of
Females.

It contains a vastamount of practical knowledge,
by one who has accurately observed and retained
the experienceof many years, and who tells the re-
sult in n free, familiar,and pleasantmanner.—Dub-
lin Quarterly Journal.

There is an off-hand fervor, a glow, and a warm-
heartedness infecting theeffort of Dr. Meigs, which
is entirely captivating, and which absolutely hur-
ries the reader through from beginning toend. Be-
sides, the book teems with solid instruction, and
it shows the very highest evidence of ability, viz.,
the clearness with which the information is pre-
sented. We know of no better testof one's under-
standing a subject than the evidence of the power
of lucidly explaining it. The most elementary, as
well as the obscurest subjects, under the pencil of
Prof. Aleigs, are isolated and made tostand out in
such bold relief, as to producedistinct impressions
upon the mind and memory of the reader. —The
CharlestonMed. Journal.

Professor Meigs has enlarged and amended this
great work, for such it unquestionably is, having
passed the ordeql of criticism at home and abroad,
but been improved thereby ; for in this newedition
the author has introduced real improvements,and
increased the value and utility of the book im-
measurably. It presents so many novel, bright,
and sparklingthoughts; such an exuberance ofnew
ideas on almost every page, that we confess our-
selves to have become enamored with the book
and itsauthor; and cannot withhold our congratu-
lations from our Philadelphia confreres, thatsucha
teacher is in their service. We regret that our
limits will not allow of a more extended noticeof
this work, but must content ourselves with thus
commending it as worthy of diligent perusal by
physicians as well as students, who are seeking to
be thoroughly instructed in the important practical
subjects of whichit treats.—N. Y. Med. Gazette.

BY THE SAME AUTHOR.

OBSTETRICS: THE SCIENCE AND THE ART. Second edition, revised
and improved. With one hundred and thirty-one illustrations. In onebeautifully printed octavo
volume, of seven hundred and fifty-two large pages. (Lately Published.)
The rapid demand for a second edition of this work is a sufficient evidence that it has supplied

a desideratum of the profession, notwithstanding the numerous treatises on the same subject which
have appeared within the last few years. Adopting a system ofhis own, the author has combined
the leading principles ofhis interesting and difficult subject, with a thorough exposition of its rules
ofpractice, presenting the results of long and extensive experience and of familiar acquaintance
with all the modern writers on this department of medicine. As an American Treatise on Mid-
wifery, which has at once assumed the position of a classic, itpossesses peculiar claims to the at-
tention and study of the practitioner and student, while the numerous alterations and revisions
which it has undergone in the present edition are shown by the great enlargement of the work,
which is not only increased as to the size of the page, but also in the number. Among other addi-
tions may be mentioned ,

A NEW AND IMPORTANT CHAPTER ON "CHILDBED FEVER."

the same author. (Now Ready.)
A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK

OF THE UTERUS. With numerous plates, drawn and colored from nature in the highest
style ofart. In one handsome octavo volume,extra cloth.
The object of the author in this work has been to present in a small compass the practical results

ofhis long experience in this importantand distressing class of diseases. The great changes intro-
duced into practice, and theaccessions to our knowledge on the subject, within the last few years,
resulting from the use of the metroscope, brings within the ordinary practice of every physician
numerous cases which were formerly regarded as incurable,and renders ofgreatvalue a work like
the present combiningpractical directions for diagnosis and treatmentwith an ample series of illus-
trations, copied accurately from colored drawings made by the author, afternature. No such accu-
rate delineations of the pathology of the neck of the uterus have heretofore been given, requiring,
as theydo the rare combination of physician and artist, and their paramount importance to the
physician in whose practice such cases are frequent, is too evident to be dwelt upon, while inartistic execution they are far in advance ofanything of the kind as yetproduced in this country.

THE SAME AUTHOR.

OBSERVATIONS ON CERTAIN OF THE DISEASES OF YOUNG
CHILDREN. In one handsome octavovolume, of 214 pages.

the same' author. (In Press.)
ON THE NATURE, SIGNS, AND TREATMENT OF PUERPERAL

FEVER. In one handsome octavo volume.
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MILLER (JAMES), F. R. S. E.,

ProfessorofSurgery in the University ofEdinburgh, &c.
PRINCIPLES OF SURGERY. Third American, from the second and revised

Edinburgh edition. Revised, with Additions,by F. W. Sakgent,M. D., author of " Minor Sur-
gery," &c. In one large and very beautiful volume, of seven hundred and fifty-two pages, with
two hundred and forty exquisite illustrations on wood.
The publishers have endeavored to render the present edition of this work, in every point ofme-

chanical execution, worthy of its very high reputation, and they confidently present it to the pro-fession as one of the handsomest volumes as yet issued in U.is country.
This editionis far superior,both in the abundance

nnd quality*of its material, toany of the preceding.
We hope it will be extensively read, and the sound
principles whieh are herein taught treasured up for
future application. The work takes rank with
Watson's Practice of Physic; it certainly does notfall behind that greatwork in soundness of princi-
ple or depth of reasoning and research. No physi-
cianwho valueshis reputation,or seeksthe interests
ofhisclients, can acquit himself before his God and
Hie world without making himself familiar with the
sound and philosophicalviews developed inthe fore-
going book.—New Orleans Medical and Surgical
Journal.

guage. This opinion, deliberately formed after a
careful study of the first edition, we have had nocause to change on examining the second. This
edition has undergone thorough revision by theau-
thor; many expressions have been modified, and a
mass of new matterintroduced. The hook is gotup
in the finest style,and is an evidence of the progress
of typography in our country.—Charleston Medical
Journaland Review.

We recommend it toboth studentandpractitioner,
feelingassured that as it now comes to us, it pre-
sents the most satisfactoryexposition of the modem
doctrines of the principles of surgery to be found in
any volume in any language.—N. Y. Journal ofMedicine.Without doubt the ablest exposition of the prin-

ciples of that branch of the healingart in any lan-
by the same author. (Now Ready.)

THE PRACTICE OP SURGERY. Third American from the second Edin-
burgh edition. Edited, with Additions, by F. W. Sargent, M. D , one of the Surgeons to Will's
Hospital, &c Illustrated by three hundred and nineteen engravings on wood. In one large
octavovolume, ofover seven hundred pages.
This new edition will be found greatly improved and enlarged, as well by the addition of much

new matter as by the introduction of a large and complete series of handsome illustrations. An
equal improvement exists in the mechanical execution of the work, rendering it in every respect
a companion volume to the "Principles."

No encomium of ours could add to the popularity
of Miller's Surgery. Its reputation in this country
is unsurpassed by that ofany otherwork, and, when
taken in connection with the author's Principles of
Surgery,constituies a whole, without reference to
which no conscientious surgeon would be willing
to practice his art The additions, by Dr. Sargent,
have materially enhanced the value of the work.—
Southern Medical and Surgical Journal.

It is seldom that two volumes have ever made so
profound an impression in so short a time as the
" Principles" and the " Practice" of Surgery by
Mr. Miller—or so richly merited the reputation they
have acquired. The author is an eminently sensi-
ble, practical, and well-informed man, who knows
exactlywhat he is talking aboutand exactlyhow to
talkit.— Kentucky Medical Recorder.

The twovolumes together form acompleteexpose
of the present state ofSurgery, and theyought to be
on the shelves of every surgeon.—N. J. Med. Re-
porter.

By thealmost unanimous voice of the profession,
his works, both on the principles and practice of
surgeryhave beenassigned thehighest rank. Ifwe
were limited to but one work on surgery, that one
should be Miller's, as we regard it superior to all
others.—St. Louis Med.and Surg. Journal.

Theauthor distinguished alike as a practitioner
and writer, has in this and his " Principles," pre-
sented to the professionone of the most completeand
reliable systems of Surgery extant. His style of
writing is original, impressive, and engaging, ener-
getic, concise, and lucid. Few have the faculty of
condensing so much in small space, and at the same
time so persistentlyholding the attention; indeed,
heappears to make theveryprocess of condensation
a means of eliminating attractions. Whether as a
text-book for students or a book of reference for
practitioners, it cannot be too strongly recommend-
ed.—Southern Journalof the Medical and Physical
Sciences.

MALGAIGNE (J. F.).

OPERATIVE SURGERY, based on Normal and Pathological Anatomy. Trans-
lated from the French, by Frederick Brittan, A. B., M. D. With numerous illustrations on
wood. In one handsome octavo volume, ofnearlysix hundred pages.
We have longbeen accustomed torefer to it as one

of the most valuable text-books in our library.—
Buffalo Med. and Surg. Journal.

Certainly one of the best books published on ope-
rative surgery.—EdinburghMedical Journal.

To express in a few words our opinion of Mal-
gaigne'swork, we unhesitatingly pronounce it the
very best guide in surgical operations thathas come
before the profession in any language.—Charleston
Med.and Surg. Journal.

MOHR (FRANCIS), PH. D., AND REDWOOD (THEOPH ILUS).
PRACTICAL PHARMACY. Comprising the Arrangements, Apparatus, and

Manipulations of the Pharmaceutical Shop and Laboratory. Edited, with extensive Additions,
by Prof. William Procter, of the Philadelphia College of Pharmacy. In one handsomely
printed octavo volume, of 570 pages, withover 500 engravings on wood.
It is a book, however, whichwill be in the hands

of almost every one whois much interested in phar-
maceutical operations, as we know of no otherpub-
lication so well calculated to fill a void long felt.—
Medical Examiner.

The book is strictlypractical, and describesonly
manipulations or methods of performing the nume-
rous processes the pharmaceutist has to go through,
in the preparation and manufacture of medicines,
together with all theapparatus and fixtures neces-

sary thereto. On these matters, this work is very
full and complete, and details, in a style uncom-
monly clear and lucid, not only the more compli-
cated and difficult processes,but those not less im-
portant ones, the most simple and common.—Buffalo
Medical Journal.

The country pmctitioner who is obliged to dis-
pense his own medicines,will find it a most valuable
assistant.—Monthly Journal and Retrospect.
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MACL1SE (JOSEPH), SURGEON.

SURGICAL ANATOMY. Forming one volume, very large imperial quarto.
With sixty-eight large and splendidPlates, drawn in the best style and beautifullycolored. Con-
taining one hundred and ninety Figures, many of them the size of life. Together withcopious
and explanatory letter-press. Strongly and handsomely bound in extracloth, being one of the
cheapestand best executed Surgical works as yet issued in this country.

Copies can be sent by mail, in five parts, done up in stout covers.
This great work being now concluded, the publishers confidentlypresent it to the attention ofthe

profession as worthyin every respect of their approbation and patronage. No complete work of
the kind has yet been published in the English language, and it therefore will supply a want long
felt in this country of an accurate and comprehensive Atlas of Surgical Anatomy to which the
student and practitioner can at all times refer, to ascertain the exact relative position ot the various
portions of the human frame towards each other and to the surface, as well as theirabnormal de-
viations. The importance of such a work to the student in the absence ofanatomical material, and
to the practitioner when about attempting an operation, is evident, while the price of the book, not-
withstanding the large size, beauty, and finish of the very numerous illustrations, is so low as to
place it within the reach of every member of the profession. The publishers therefore confidently
anticipate a very extended circulation for this magnificent work.

One of the greatest artistic triumphs of the age
in Surgical Anatomy.—British American Medical
Journal.

Too much cannot be said in its praise; indeed,
we have not language todo it justice.—Ohio Medi-
cal and Surgical Journal.

Themost admirable surgical atlas we have seen.
To the practitioner deprived of demonstrative dis-
sections upon the human subject, it is an invaluable
companion.—N. J. Medical Reporter.

The most accurately engraved and beautifully
colored plates we have ever seen in an American
book—oneof the best and cheapest surgical works
everpublished.—Buffalo Medical Journal.

It is veryrare that so elegantly printed, so well
illustrated, and so useful a work, is offered at so
moderateaprice.—CharlestonMedical Journal.

Its plates can boast a superiority which places
themalmostbeyond thereachof competition.—Medi-
cal Examiner.

Everypractitioner, we think, should have a work
of this kind within reach.—Southern Medical and
Surgical Journal.

No such lithographic illustrations of surgical re-
gions have hitherto, we think, been given.—Boston
Medical and Surgical Journal.

As a surgical anatomist, Mr. Maclise has proba-
bly no superior.—Britishand Foreign Medico-Chi-
rurgical Review.

Of greatvalue to the studentengnged in dissect-
ing, and to the surgeonat a distancefrom themeans

ofkeeping up his anatomical knowledge.—Medical
Times.

The mechanical execution cannot be excelled.—
TransylvaniaMedical Journal.

A work which has no parallel in point of accu-
racy and cheapness in the English language.—JV. Y.
JournalofMedicine.

To all engaged in the study or practice of their
profession, such a work is almost indispensable.—
Dublin Quarterly Medical Journal.

No practitioner whose means will admit should
fail to possessit.—Banking's Abstract.

Countrypractitioners will find these plates of im-
mense value.—N. Y. Medical Gazette.

"We are extremely gratified to announce to the
profession the completion of this truly magnificent
work, which, as a whole, certainly stands unri-
valled, both for accuracy of drawing, beauty of
coloring, and all the requisite explanations of the
subject in hand.—The New Orleans Medical and
Surgical Journal.

This is by far the ablest work on Surgical Ana-
tomy that has come under our observation. We
knowof no other work that would justify a stu-
dent, in any degree, for neglect of actual dissec-
tion. In those sudden emergencies that so often
arise, and whichrequire theinstantaneouscommand
ofminuteanatomicalknowledge, a workof thiskind
keeps the details of thedissecting-room perpetually
fresh in thememory.—The Western Journalof Medi-
cineand Surgery.

JgggF** The very low price at which this work is furnished, and the beauty of its execution,
require an extended sale to compensate the publishers for the heavy expenses incurred.

MULLER (PROFESSOR J.), M.D.
PRINCIPLES OF PHYSICS AND METEOROLOGY. Edited, with Addi-

tions, by R. Eglesfeld Griffith, M. D. In one large and handsome octavo volume, extra
cloth, with 550 wood-cuts, and two colored plates.
The Physics ofMfllleris awork superb,complete.Itiontothescientificrecordsofthiscountrymaybeunique: thegreatest wantknown to English Sciencejdulyestimatedbythefactthatthecostoftheorigi-

could not have been better supplied. The work isInaldrawingsandengravingsalonehasexceededtheof surpassing interest. The valae of this contribu-|sumof£2,000.—Lancet.
j tion to the scientific records of thiscounty maybe
I duly estimated by the fact that thecost of the origi-
Inal drawings andengravingsalone has exceeded theI sum of .£2,000.—Lancet.

MAYNE (JOHN), M. D., M. R. C. S.,
A DISPENSATORY AND THERAPEUTICAL REMEMBRANCER. Com-

prising the entire lists of Materia Medica, with every Practical Formula contained in the three
British Pharmacopoeias. With relative Tables subjoined, illustrating, byupwards ofsix hundred
and sixty examples, the Extemporaneous Forms and Combinations suitable for the different
Medicines. Edited, with the addition of the Formulae of the United States Pharmacopoeia, by
R. Eglesfeld Griffith, M. D. In one 12mo. volume, extra cloth, ofover 300 large pages.

MATTEUCCI (CARLO).
LECTURES ON THE PHYSICAL PHENOMENA OF LIVING BEINGS.

Edited by J.Pereira, M. D. In one neatroyal 12mo. volume,extra cloth, withcuts, 388 pages-
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NEILL (JOHN), M. D.,

Surgeon to thePennsylvania Hospital, ic; and
FRANCIS GURNEY SMITH, M.D.,Professor of Institutes of Medicine in the Pennsylvania Medical College

AN ANALYTICAL COMPENDIUM OF THE VARIOUS BRANCHESOF MEDICAL SCIENCE; for the Use and Examination of Students. Second edition, revised
and improved. In one very large and handsomely printed royal 12mo. volume, of over one
thousand pages, with three hundred and fifty illustrations on wood. Strongly bound in leather,
with raised bands.
The speedy sale ofa large impression ofthis work has afforded to the authors gratifyingevidence

of the correctness of the views which actuated them in its preparation. In meeting the demandfor a second edition, they have therefore been desirous to render it more worthy of the favor withwhich it has been received. To accomplish this, they have spared neither time nor labor in embo-dying in it such discoveries and improvements as have been made since its first appearance, and
such alterations as have been suggested by its practical use in the class and exainination-room.
Considerable modifications have thus been introduced throughout all the departments treated of inthe volume, but more especially in the portion devoted to the "Practice of Medicine," which has
been entirely rearranged and rewritten. The authors therefore again submit their work to the
profession, with the hope that their efforts may tend, however humbly, to advance thegreat cause
ofmedical education.

Notwithstanding the enlarged size and improved execution of this work, the price has not been
increased, and it is confidently presented as one of the cheapest volumes nowbefore theprofession.

In the rapid course of lectures, where work for
the students is heavy,and review necessary foran
examination, a compend is not only valuable, but
it is almosta sinequa non. The one before us is,
in mostof the divisions, the most unexceptionable
of all books of the kind that we know of. The
newest and soundest doctrines and the latest im-
provements and discoveries are explicitly, thoughconcisely, laid before the student. Of course it is
useless for us to recommend it to all last course
students, but there is a class to whom we verv
sincerely commend this cheap book as worth itsweight in silver —that class is the graduates inmedicine of more than ten years' standing, who
have not studied medicine since. Theywill perhaps
find out fromit that the science is not exactlynow
whatit was when theyleft it off.—The Stethoscope

Having made free use of this volume in our ex-
aminations of pupils, we can speak from experi-
ence in recommending it as an admirable compend
forstudents, and as especially useful to preceptors
whoexamine their pupils. It will save the teacher
much labor by enabling him readily to recall all of
the points upon which his pupils should be ex-
amined. A work of thissort should be in the hands
ofevery one who takes pupils into his office with a
viewofexamining them; and this is unquestionably
thebest of its class. Let every practitioner who has
pupils provide himself with it, and he will find the
laborofrefreshing hisknowledge so much facilitated
that hewill be able to do justice tohispupilsat very
littlecost of timeor trouble to himself.—TransyU
vania Med. Journal.

NELIGAN (J. MOORE), M. D., M. R. I.A., &c.
A PRACTICAL TREATISE ON DISEASES OF THE SKIN. In one

neat royal 12mo. volume, of 334 pages.
OWEN (PROF. R).

ON THE DIFFERENT FORMS OF THE SKELETON. One vol. royal
12mo.,with numerous illustrations. (Preparing.)

POPULAR PHYSIOLOGY.
THE PHYSIOLOGY OF ANIMAL AND VEGETABLE LIFE. In one

neat royal 12mo. volume, ofabout 200 pages, with 100 wood-cuts. (Jetst Ready.)
The latest information on physiological subjects will be found in this work, popularly and clearly

explained, rendering it suitable for schools and school libraries, as well as forprivate readers.
PHILLIPS (BENJAMIN), F. R. S., &c.

SCROFULA; its Nature, its Prevalence, its Causes, and the Principles of its
Treatment. In one volume, octavo, with a plate.

PANCOAST (J.), M. D.,
Professorof Anatomy in the Jefferson MedicalCollege, Philadelphia,A-c.

OPERATIVE SURGERY; or, A Description and Demonstration of the various
Processes of the Art; including all the New Operations, and exhibiting the State of Surgical
Science in its present advanced condition. Complete in one roval 4to. volume, of380 pages of
letter-pressdescription and eighty large 4to. plates, comprising 486 illustrations. Second edition,
improved.
Blanchard &Lea having become the publishers of this important book, have muchpleasure inoffering it to the profession.
This excellentwork is constructed on the model

of the French Surgical Works by Velpeauand Mai-
gaigne; and, so far as the English language is con-

cerned, we are proud as an American to say that,
of its kind it has no superior.—N. Y. JournalofMedicine.

PARKER (LANGSTON).,
Surgeon to theQueen's Hospital, Birmingham.

THE MODERN TREATMENT OF SYPHILITIC DISEASES, BOTH PRI-
MARY AND SECONDARY; comprising theTreatment ofConstitutional and Confirmed Syphi-lis, by a safe and successful method. With numerous Cases, Formulae, and Clinical Observa-
tions. From the Third and entirely rewritten London edition. In one neat octavo volume.
(Now Ready.)
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(Now Complete.)

PEREIRA (JONATHAN), M. D., F. R. S., AND L. S.
THE ELEMENTS OP MATERIA MEDICA AND THERAPEUTICS.

Third American edition, enlarged and improvedby the author; including Notices of most of the
Medicinal Substances in use in the civilized world, and forming an Encyclopaedia of Materia
Medica. Edited, with Additions, by Joseph Carson, M. D., Professor of Materia Medica and
Pharmacy in the University of Pennsylvania. In two very large octavo volumes of2100 pages,
on small type, with over four hundred and fifty illustrations.

Volume I.—Lately issued, containing the Inorganic Materia Medica, over 800 pages, with 145
illustrations.

Volume II.—Now ready, embraces the Organic Materia Medica, and forms a very large octavo
volume of 1250 pages, with two plates and three hundred handsome wood-cuts.
The present edition of thisvaluable and standard work will enhance in every respect its well-

deserved reputation. The carebestowed upon its revision by the author may be estimated by the
fact that its'size has been increased by about five hundred pages. These additions have extended
to every portion of the work, and embrace not only the materials afforded by the recent editions of
the pharmacopoeias, but also all the important information accessible to the care and industry of
theauthor in treatises, essays, memoirs, monographs, and from correspondents in various parts of
the globe. In thismanner the work comprises the most recent and reliable information respecting
all the articles of the Materia Medica, their natural and commercial history, chemical and thera-
peutical properties, preparation, uses, doses, and modes ofadministration, brought up to the present
time, with a completeness not to be met with elsewhere. A considerable port ion of the work
which preceded the remainder in London, has also enjoyed the advantage of a further revision by
the author expressly for this country, and in addition to this the editor, Professor Carson, has made
whatever additions appeareddesirable to adapt it thoroughly to the U S. Pharmacopoeia, and to
the wants of the American profession. Anequal improvement will likewisebe observable in every
department of its mechanical execution. It is printed from new type, on good white paper, with a
greatly extended and improved series of illustrations.

Gentlemen who have the firstvolume are recommended to complete their copies without delay,The first volume willno longer be sold separate.
When we remember that Philology, Natural His-

tory, Botany, Chemistry, Physics, and the Micro-
scope,are all brought forward to elucidate the sub-
ject, one cannot fail to see that the reader has here
a work worthy of the name of an encyclopedia of
Materia Medica. Our own opinion of its merits is
thatof its editors, and also thatof thewhole profes-
sion, both of this and foreign countries—namely,
" that incopiousness of details, in extent, variety,
and accuracy of information, and in lucid explana-
tionof difficult and recondite subjects, it surpasses
all other works on Materia Medica hitherto pub-
lished." We cannot close thisnotice withoutallud-
ing to the special additions of the American editor,
which pertain to the prominent vegetable produc-
tionsof this country, and to the directions of the
United States Pharmacopoeia, in connectionwith all
the articles contained in the volume which are re-ferredtobyi t. TheilIustrationshavebeen increased,and this edition by Dr. Carson cannot well be re-
garded in any other light than that of a treasurewhich should be found in thelibrary ofevery physi-
cian.—New York JournalofMedical and Collateral
Science, March, 1854.

The third edition of his "Elements of Materia

Medica. althoughcompleted under the supervision of
others, is by far the most elaborate treatise in the
English language,andwill, whilemedical literature
is cherished, continue a monument alike honorable
to his genius, as to his learning and industry.—
American Journal ofPharmacy, March, 1854.

The work, in its present shape,and so far as can
be judged from the portion before the public, forms
the most comprehensive and complete treatise on
materia medica extant in the English language.—
Dr. Pereira has been at great pains to introduce
into hiswork, not only all the information on the
natural,chemical, and commercial history of medi-
cines, which mightbe serviceable to the physician
and surgeon, but whatever might enable his read-
ers to understand thoroughly the modeof prepar-
ing and manufacturing various articles employed
either for preparing medicines, or for certain pur-
poses in the arts connected with materia medica
nnd the practice ofmedicine. The accounts of the
physiological and therapeutic effects of remedies arc
given with great clearness and accuracy, and in a
manner calculated to interest as well as instruct
the reader.—The Edinburgh, Medical and Surgical
Journal.. PEASELEE (E. R.>, M. D.

Professor of Anatomy and Physiology in Dartmouth College, &c.
HUMAN HISTOLOGY, in its applications to Physiology and General Pathology,

designed as aText-Book for Medical Students. With numerous illustrations. In one handsome
royal 12mo. volume. (Preparing.)
The subject of thisworkis one, the growing importance of which, as t he basis of Anatomy and

Physiology, demands for it a separate volume. The book will therefore supply an acknowledged
deficiency in medical text-books, while the name of the author, and his experience as a teacher for
the last thirteen years, isa guarantee that itwill be thoroughly adapted to the use of the student.

PIRRIE (WILLIAM), F. R. S. E.,
Professor of Surgery in theUniversityofAberdeen

THE PRINCIPLES AND PRACTICE OF SURGERY. Edited by John
Neill, M. D., Demonstrator of Anatomy in the University ofPennsylvania, Surgeon to the
Pennsylvania Hospital, &c. In one very handsome octavo volume, of 780 pages, with 316 illus-
trations. (Just Issued.)
AVe know of no other surgical work of a reason-

able Bize, wherein there is so much theoryand prac-
tice, or where subjects are more soundly or clearly
taught.—The Stethoscope.

There is scarcely a disease of the bone or soft
parts, fracture, or dislocation, that is not illustrated
by accurate wood-engravings. Then, again, every
instrument employed by the surgeon is thus repre-
sented. These engravings are not only correct, but
really beautiful, showing the astonishing degree of
perfection to which the art ofwood-engraving has

arrived. Prof. Pirrie, in the work before us, has
elaboratelydiscussed the principles of surgery, and
a safe and effectual practice predicated upon them.
Perhaps no work upon this subject heretofore issued
is so full upon the science of the art of surgery.—
Nashville Journalof Medicineand Surgery.

Oneof the best treatiseson surgeryin the English
language.—Canada Med. Journal.

Our impression is, that, as a manual for students,Pirrie's is the best workextant.—Western Med.and
Surg. Journal.
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RAMSBOTH AM (FRANCIS H.), M.D.
THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDICINE AND

SURGERY, in reference to theProcess of Parturition. Sixth American, from the last London
edition. Illustrated with one hundred and forty-eight Figures, on fifty-five Lithographic Plates.In one large and handsomely printed volume, imperial octavo, with 520 pages.
In this edition, the plates have all been redrawn, and the text carefully read and corrected. It

is therefore presented as in every way worthy the favorwithwhich it has so long been received.
From Prof. Hodge, of the University ofPa.

To the American public, it is mostvaluable, from its intrinsic undoubted excellence, and as beingthebest authorized exponentofBritish Midwifery. Its circulation will, I trust, be extensive throughoutour country.
We recommend the student who desires to mas-ter this difficult subject with the least possible

trouble, topossess himself at once of n copy of this
work.—American Journal of the Med. Sciences.

It stands at thehead of the long list of excellent
obstetric works published in the last few years inGreat Britain, Ireland, and the Continent of Eu-
rope. We consider this book indispensable to the
library of every physicinn engaged in the practice
ofmidwifery.—Southern Med. and Surg. Journal.

When the whole profession is thus unanimous
in placing such a work in the very first rank as
regards the extent and correctness ofall the details
of the theory and practice of so important a branch
of learning, our commendation or condemnation
would be of little consequence; but regarding itas the most useful of all works of the kind, we
think it but an act of justice to urge its claimsupon the profession.—N. O. Med. Journal.

RICORD (P.), M. D.,
Surgeon to theHopital du Midi, Paris, &c.

ILLUSTRATIONS OF SYPHILITIC DISEASE. Translated from the French,
byThomas F. Betton, M. D. With the addition of a History of Syphilis, and a complete Bib-
liography and Formulary ofRemedies, collated and arranged, byPaul B. Goddard, M. D. With
fifty largequarto plates, comprising one hundred and seventeen beautifully colored illustrations.
In one largeand handsome quarto volume.
Blanchard & Lea having purchased the remainder of this valuable work, which was originally

sold as a subscription book, are now prepared to offer it to the profession. It is universally known
as one of the handsomest volumes as yet presented in this country, and as containing the only ex-
tended and thorough series of illustrations on the subject.

the same author. (Note Ready.)
A TREATISE ON THE VENEREAL DISEASE. By John Hunter, F. R. S.

With copious Additions, by Ph. Ricord, M. D. Edited, with Notes,byFreeman J. Bumstead,
M.D. In one handsome octavo volume, with plates.

From the Translator's Preface.
" M. Ricord's annotations to Hunter's Treatise on the Venereal Disease were first published at

Paris, in 1S40, in connection with Dr. G. Richelot's translation of the work, including the contri-
butions of Sir Everard Home and Mr. Babington. In a second edition, which has recently ap-
peared, M. Ricord has thoroughly revised his part of the work, bringing it up to the knowledge of
the present day, and so materially increasing it that it now constitutes full one-third of the volume.
" This publication has been received with great favor by the French, both because it has placed

within their reach an important work of Hunter, and also because it is the only recent practical
work which M. Ricord has published, no edition ofhis Traite des Maladies Vtntriennes having
appeared for the last fifteen years."

Every one will recognize the attractiveness and
value which thiswork derives from thus presenting
the opinions of these two masters side by side. But,
it must be admitted, what has made the fortune of
the book, is the fact thatit contains the " most com-
plete embodiment of the veritable doctrines of the
Hopital du Midi," which has everbeen made public.
The doctrinalideas of M. Ricord, ideas which, If not
universally adopted,are incoutestablydominant, have
heretoforeonly been interpretedby more or less skilful
secretaries, sometimes accredited and sometimesnot.

BY THE SAME AUTHOR.

In thenotes to Hunter, the master substitutes him-
selfforhis interpreters,and give? his original thoughts
to the world, in a summary form it is true, but in a
lucid and perfectly intelligible maimer. In conclu-
sion we can say lhal this is incoutestably the best
treatise ou syphilis wilh which we are acquainted,
and, as we do not often employ Ihe phrase, we may
be excused for expressing the hope that it may find
a place in the library of every physician— Virginia
Med. and Surg Journal.

LETTERS ON SYPHILIS, addressed to the Chief Editor of the Union Medicale.
With an Introduction, by Amedee Latour. Translated by W. P. Laltimore, M.D. In one neat
octavo volume.

Blanchard & Lea are now the publishers of thisvaluable work.
From the Translator's Preface.

To those who have listened to the able and interesting lectures of our author at the Hopital du
Midi, this volume will need no commendation; while to those who have not had the pleasure to
which we allude, the book will commend itself by the truths it contains, told as they are in the
same inimitable style in which M. Ricord delivers his clinical lectures.

THE SAME AUTHOR.

A PRACTICAL TREATISE ON VENEREAL DISEASES. With a Thera-
peutical Summary and SpecialFormulary. Translated by Sidney Doane, M. D. Fourth edition.
One volume, octavo, 340 pages.
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RIGBY (EDWARD), M.D.,
Physician to the General Lying-in Hospital, &c.

A SYSTEM OF MIDWIFERY. With Notes and Additional Illustrations.
Second American Edition. One volume octavo, 422 pages.

ROYLE (J. FORBES), M.D.
MATERIA MEDICA AND THERAPEUTICS; including the Preparations of

the Pharmacopoeias of London, Edinburgh, Dublin, and of the United States. With many new
medicines. Edited by JosephCarson, M. D., Professor of Materia Medica and Pharmacy in
the University of Pennsylvania. With ninety-eight illustrations. In one large octavo volume,
ofabout seven hundred pages.
Thiswork is, indeed, a most valuable one, nnd

will fill up an important vacancy that existed be-
tween Dr. Pereira's most learned and complete
system of Materia Medica, and the class of pro-

ductions on the other extreme, which are neces-
sarily imperfect from their small extent.—British
and Foreign Medical Review.

SKEY (FREDERICK C), F. R. S., &c.
OPERATIVE SURGERY. In one very

pages, with about one hundred wood-cuts.
Its literary execution is superior to most surgical

treatises. It abounds in excellent moral hints, and m
is replete with original surgical expedientsand sug- ii
gestions.—Buffalo Med. and Surg. Journal. n

With high talents, extensivepractice, nnd a long
experience, Mr. Skey is perhaps competent to the
taskof writing a complete work on operative sur-
gery.—Charleston Med. Journal.

handsome octavo volume of over 650
We cannotwithhold from thiswork our high com-

mendation Studentsand practitioners will find it na
invaluable teacher and guide uponevery topic con-
nected with this department.—2V. Y. Medical Ga-
zette.

A work of the very highest importance—a work
by itself.—London Med. Gazette. ,

SHARPEY (WILLIAM), M. D., JONES QUAIN, M. D. f AND
RICHARD QUAIN, F. R. S., &c.

HUMAN ANATOMY. Revised, with Notes and Additions, by Joseph Leidy,
M.D. Complete in two large octavo volumes, of about thirteen hundred pages. Beautifully
illustrated with over five hundred engravings on wood.
It is indeed a work calculated to make an era in

anatomical study, by placing before the student
every department ofhis science, with a view to
the relative importance of each; and so skilfully
have the different parts been interwoven, that no
one who makes this work the basis of his studies,
will hereafter have any excuse for neglecting or
undervaluing any important particulars connected
with the structure of the human frame; and
whether the bias of his mind lead him in a more
especial manner to surgery, physic, or physiology,
he will find here a work at once so comprehensive
and practical as to defend him from exclusivencss
on the one hand, and pedantry on the other.—
Monthly Journal and Retrospect of the Medical
Sciences.

We have nohesitation in recommending thistrea-
tise on anatomy as the most complete on that sub-
ject in the English language; and the only one,
perhaps, in any language, which brings the Btate
of knowledge forward to the most recent disco-
veries.—The Edinburgh Med.and Surg. Journal.

Admirablycalculatedto fulfil the object for which
it is intended.—Provincial Medical Journal.

The most complete Treatise on Anatomy in the
English language.—Edinburgh Medical Journal.

There is no work in the English langaage to be
preferred to Dr. Quain's Elements of Anatomy.—
London Journal ofMedicine.

SMITH (HENRY H.), M. D., AND HORNER (WILLIAM E.), M. D.
AN ANATOMICAL ATLAS, illustrative of the Structure of the Human Body.

In one volume, large imperial octavo, with about six hundred and fifty beautiful figures.
These figures are well selected, and present a

complete and accurate representation of that won-
derful fabric, the human body. The plan of this
Atlas, which renders it so peculiarly convenient
for the student, and its superb artisticul execution,
have been alreadypointed out. Wemust congrutu-

late the student upon the completion of this Atlas,
us it is the most convenientwork of the kind that
has yetappeared ; and we must add, the very beau-
tiful manner in which itis •'got up" is so creditable
to the country as to be flattering to our nationalpride.—American Medical Journal.

SARGENT (F. W.), M. D.
ON BANDAGING AND OTHER POINTS OF MINOR SURGERY. In

one handsome royal 12mo. volume ofnearly 400pages, with 128 wood-cuts.
The very best manual of Minor Surgery we have ;seen; an American volume, withnearly four hundredpages of good practical lessons, illustrated by about

me hundred and thirty wood-cuts. In these days
of " trial," when a doctor's reputation hangs upona clove hitch, or the roll of abandage, it would be
well, perhaps, to carry such a volume as Mr. Sar-
gent's always in our coat-pocket, or, at all events,to listen attentively to his instructions at home.—
Buffalo Med. Journal.

We have carefully examinedthiswork, and find it
well executed and admirablyadapted to the use of
the student. Besides the subjects usuallyembraced
in workson Minor Surgery, thereis a short chapter
on bathing, another on anaesthetic agents, and an
appendix of formulae. The author has given an ex-
cellentworkon this subject,andhis publishershave
illustratedand printed it in most beautiful style.—
The CharlestonMedical Journal.

STANLEY (EDWARD)
A TREATISE ON DISEASES OF THE BONES. In one volume, octavo,

extra cloth,286pages.
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STILLE (ALFRED), M. D.
PRINCIPLES OF THERAPEUTICS. In one handsome volume. (Preparing.)

SIMON (JOHN), F. R. S.
GENERAL PATHOLOGY, as conducive to the Establishment of Rational

Principles for the Prevention and Cure of Disease. A Course of Lectures delivered at St.
Thomas's Hospital during the summer Session of 1850. In one neat octavovolume. (Lately
Issued.)

SMITH (TYLER W.), M. D.,
Lecturer on Obstetrics in the Hunterian School ofMedicine.

ON PARTURITION, AND THE PRINCIPLES AND PRACTICE OF
OBSTETRICS. In one large duodecimo volume, of400 pages.

SIBSON (FRANCIS), M. D.,
Physician toSt. Mary's Hospital.

MEDICAL ANATOMY. Illustrating the Form, Structure, and Position of the
Internal Organs in Health and Disease. In large imperial quarto, with splendid colored plates.To match "Maclise's Surgical Anatomy." (Preparing.)

SOLLY (SAMUEL), F. R. S.
THE HUMAN BRAIN; its Structure, Physiology, and Diseases. With a

Description of the Typical Forms of the Brain in the Animal Kingdom. From the Second and
much enlarged London edition. In one octavo volume, with 120 wood-cuts.

SCHOEDLER (FRIEDRICH), PH.D.,
Professor of the Natural Sciences at Worms, &c.

THE BOOK OF NATURE; an Elementary Introduction to the Sciences of
Physics, Astronomy, Chemistry, Mineralogy, Geology,Botany, Zoology, and Physiology. First
American edition, with a Glossary and other Additions and Improvements; from the second
English edition. Translated from the sixth German edition, by Henry Mkdlock, F. C. S., &c.
In one thick volume,small octavo,ofabout seven hundred pages, with 679 illustrations on wood.
Suitable for the higher Schools and private students. (Now Ready.)
Thisvolume, as its title shows, covers nearly all

thosciences,and embodiesa vastamount ofinforma-
tion for instruction. No other work that we have

seen presents the reader with so wide a range of ele-
mentary knowledge, with so full illustrations, at so-
cheap a rate.—Silliman'sJournal, Nov. 1853.

TAYLOR (ALFRED S.), M. D., F. R. S.,
Lecturer on Medical Jurisprudenceand Chemistry in Guy's Hospital.

MEDICAL JURISPRUDENCE. Third American, from the fourth and improved
English Edition. With Notes and References to American Decisions, by Edward Hartshorne,
M. D. In one large octavo volume, of about seven hundred pages. (Just Issued.)
We knowof no work on Medical Jurisprudence

which contains in the same space anything like the
same amount of valuablematter.—N. Y. Journalof
Medicine.

The American editor has appended several im-
portant facts, the whole constitutingby far the best,
most reliable, and interesting treatise on Medical
Jurisprudence,and One that we cannottoo strongly
recommend to all who desire tobecome acquainted
with the true and correctexposition of this depart-
mentof medical literature.—NorthernLancet.

No work upon the subject can be put into the
hands of students either of law or medicinewhich
will engage them more closely or profitably; and
none could be offered to the busy practitioner of
either calling, for the purpose of casual or hasty

reference, thatwouldbe more likelytoafford the aid
desired. We thereforerecommendit as the best and
safest manual for daily use.— American JournalofMedical Sciences.

We have heretofore had reason to refer to it in
terms of commendation, and need now only state
that, in the edition before us, the author has com-
pletely revised the wholework, makingmany addi-
tionsnnd alterations, and brought it fully up to the
presentstate of knowledge. The taskof the Ameri-
can editor has been to present all the important
facts and cases that have recently occurred in our
own country, bearing on the subjects treated of.
No better work can be placed in the hands of the
physician or jurist.—M.Louis MedicalandSurgical
Journal.

BY THE SAME AUTHOR.

ON POISONS, IN RELATION TO MEDICAL JURISPRUDENCE AND
MEDICINE. Edited, with Notes and Additions, by R. E. Griffith,M. D. In one large octavo
volume, of 688pages.
The most elaboratework on the subject that our

literature possesses.—British and Foreign Medico-
Chirurgical Review.

It contains a vast body of facts, which embrace
all that is important in toxicology, all that is
necessary to theguidance of the medical jurist,and
all that can be desired by the lawyer. —Medico-
Chirurgical Review.

One of themost practical and trustworthy works
on Poisons in our language.—Western Journal of
Medicine.

It is, so far as our knowledge extends, incompa-
rably thebest upon the subject; in the highest de-
greecredituble to the author, entirely trustworthy,
and indispensable to the student and practitioner
N. Y. Annalist

THOMSON (A. T.), M. D., F. R. S., &c.
DOMESTIC MANAGEMENT OF THE SICK ROOM, necessary in aid of

Medical Treatment for the Cure of Diseases. Edited by R. E. Griffith, M. D. In one large
royal 12mo. volume, with wood-cuts, 360 pages.
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TOMES (JOHN), F. R. S.
A MANUAL OF DENTAL PRACTICE. Illustrated by numerous engravings

on wood. In one handsome volume. (Preparing.)
TODD (R. B.), M. D., AND BOWMAN (WILLIAM), F. R. S.

PHYSIOLOGICAL ANATOMY AND PHYSIOLOGY OF MAN. With
numerous handsome wood-cuts. Parts I, II, and III, in one octavo volume, 552 pages. Part IV
will complete the work.
The distinguishingpeculiarity of this work is, that the authors investigate for themselves every

fact asserted ; and it is the immense labor consequent upon the vast number of observations re-
quisite to carry out this plan, which has so long delayed the appearance of its completion. The
first portion ot Part IV, with numerous original illustrations, was published in the Medical News
and Library for 1853, and the completion will be issued immediately on its appearance in London.
Those who have subscribed since the appearance of the preceding portion ol the work can have
the three parts by mail, on remittance of$2 50 to the publishers.

TRANSACTIONS OF THE AMERICAN MEDICAL ASSOCIATION.
VOLUME VI, for 1853, large 8vo., of 870 pages, with numerous colored plates

and wood-cuts.
Also to be had. a few sets ol the Transactions from 1848 to 1853, in six large octavo volumes,

price $25. These volumes are all published by and sold on account of the Association.
WATSON (THOMAS), M. D., Sec.

LECTURES ON THE PRINCIPLES AND PRACTICE OF PHYSIC.
Third American, from the last London edition. Revised, withAdditions, byD. Francis Condib,
M. D , author ofa "Treatise on the Diseases ofChildren," &c. In one octavo volume, ofnearly
eleven hundred largepages, strongly bound with raised bands.
To sav that it is the very best work on the sub-

jectnow extant, is but toecho the sentiment of the
medical press throughout the country. —N. O.
Medical Journal.

Of the text-books recentlyrepublished Watson is
very justly the principal favorite.—Holmes's Rep.
toNat. Med. Assoc.

By universal consent the work ranks among the
very best text-books inour language.—Illinois and
Indiana Med. Journal.

Regarded on all hands as one of the verybest, if
not the very best, systematic treatise on practical
medicineextant.—St.Louis Med. Journal.

Confessedly one of the very best works on the
principles nnd practice of physic in the English orany other language.—Med. Examiner.

Asa text-book it has no equal; as a compendium
of pathology and practice no superior.—New York
Annalist.

Weknow ofno work better calculated for being
placed in the hands of the student, and fora text-
book; on every important point the author seemsto have posted up his knowledge to the day.—
Amer. Med. Journal.

One of the most practically useful books that
ever was presented to the student.— N. Y. Med.
Journal.

WALSHE (W. H.), M. D.,
Professor of the Principlesand Practiceof Medicine in University College, London.

DISEASES OF THE HEART, LUNGS, AND APPENDAGES; their
Symptoms and Treatment. In one handsome volume, large royal 12mo., 512 pages.
We consider this as the ablest work in the En-

gtish language, on the subject of whicli it treats;
the author being the first stethoscopist of the day.—
Charleston Medical Journal.

WHAT TO OBSERVE
AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASES.

Published under the authority of the London Society for Medical Observation. In one very
handsome volume, royal 12mo, extracloth (Just Issued.)
We hail the appearanceof this book as thegrand

desideratum.—Charleston Medical Journal.
This is truly a very capital book. The whole

medical world will reap advantages from its publi-
cation. The medical journals will soon show its
influence on the characterof the "Reportsof Cases''
which they publish. Drs. Ballard and Walshe have

given to the world, through a small but useful
medical organization, a cheap but invaluable book.
We do advise every reader of this notice to buy it
and use it. Unless he is sovain as to imagine him-selfsuperiorto theordinary humancapacity,hewillin six months see its inestimable advantages.—
Stethoscope.

WILDE (W. R.),
Surgeon to St. Mark's Ophthalmic and Aurul Hospital, Dublin.

AURAL SURGERY, AND THE NATURE AND TREATMENT OF DIS-
EASES OF THE EAR. In one handsome octavo volume, with illustrations. (Now Ready.)
So little is generally known in this country concerning the causes, symptoms, and treatment of

aural allectious, that apractical and scientific work on that subject, from a practitioner of
Wilde's great experience, cannot fail to be productive of much benefit, by attracting attention
to this obr-eure class of diseases, which too frequently escape attention until past relief. The im-
mense number of cases which have come under Mr. Wilde's observation for many years, have
afforded him opportunities rarely enjoyed for investigating this branch of medical science, and his
workmay therefore be regardedas of the highest authority.

Thiswork certainly contains more information on
the subjeei to winch it is devoted than any other
withwhich we are acquainted. We feel grateful to
lite author for his mantul effort to rescue this depart
mentofsurgery from the hands of the empirics wao
nearly monopolize it. We think he has successfully
shown that aural diseases are not beyond the re
sources of art, that they are governed by the same

laws, and amenable to the same general methods of
treatment as other morbid processes. The work is
not written to supply the cravings of popular patro-
nage, but it is wholly addressed to the profession,
and bears on every pageihe impress of thereflections
of a sagacious and practical surgeon.—Va. Surg, and
Med. Journal.
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WILSON (ERASMUS), M. D., F. R. S.,Lecturer on Anatomy, London.

A SYSTEM OF HUMAN ANATOMY, General and Special. Fourth Ameri-can, from the last English edition. Edited byPaul B. Goddard, A. JVL, M D. With twohun-dred and fifty illustrations. Beautifully printed, in one large octavo volume, of nearly six hun-dred pages.
In many, if not all the Colleges of the Union, it

has become a standard text-book. This, of itself,is sufficiently expressive of its value. Awork very
desirable to the student; one, the possession of
which will greatly facilitate his progress in the
studyofPractical Anatomy.—New York JournalofMedicine

Itsauthor ranks with the highest on Anatomy.—
Southern Medical and Surgical Journal.

It offers to the student all the assistance thatcanbe expected from such awork.—Medical Examiner.
The most complete and convenient manual for the

student we possess.—American Journalof Medical
Science.

In every respect, this work as an anatomical
guide for the student and practitioner, merits ourwarmestandmost decidedpraise.—London Medical
Gazette.

THE SAME AUTHOR.

TflE DISSECTOR; or, Practical and Surgical Anatomy. Modified and Re-
arranged, by Paul Beck Goddard, M. D. A new edition, with Revisions and Additions. Inone large and handsome volume, royal 12mo.,with one hundred and fifteen illustrations.
In passing this work again through the press, the editor has made such additions and improve-

ments as the advance ofanatomical knowledge has rendered necessary to maintain the work in the
high reputation which it has acquiredin the schools of the United States, as a complete and faithfulguide toI he student of practical anatomy. A number of new illustrations have been added, espe-cially in the portion relating to the complicated anatomy of Hernia. In mechanical execution thework will be (bund superiorto former editions.

THE SAME AUTHOR.

ON DISEASES OF THE SKIN. Third American, from the third London
edition. In one neat octavo volume, of about five hundred pages, extra cloth. (Just Issued.)

Also, to be had done up with fifteen beautiful steel plates, of which eight are exquisitely colored ;
representing the Normal and Pathological Anatomyof the Skin, together with accurately coloreddelineations ofmore than sixty varieties of disease, most of them the size of nature. The Plates
are also for sale r-eparate, done up in boards.
The increased size of this edition is sufficient evidence that the author has not been content

with a mere republication, but has endeavored to maintain the high character of his work as the
standard text-book on this interesting and difficult class of diseases. He has thus introduced suchnew matter as the experienceof the last three or four years has suggested, and has made such
alterations as the progress ofscientific investigation hasrendered expedient. The illustrations have
adso been materially augmented, the number of platesbeing increased from eight to sixteen.

The "Diseases of the Skin," by Mr. Erasmus iWilson, may now be regarded as the standard workjin that department of medical literature. Tile
plates by which this edition is accompanied leave |
nothing to be desired, so far as excellence of delinea-
tion and perfect accuracy of illustration are con-
eoraed.—Medico-ChirurgicalReview.

Of these platesit is impossible tospeak toohighly.
The representations of the various forms of cuta-
neous disease are singularly accurate,and the color-
ing exceeds almost anything we huve met with in
point of delicacy and finish.—Britishand Foreign
Medical Review.

,THE SAME AUTHOR.

ON CONSTITUTIONAL AND HEREDITARY SYPHILIS, AND ON
SYPHILITIC ERUPTIONS. In one small octavovolume,beautifully printed, with fourexqui-
site colored plates, presenting more than thirtyvarieties of syphilitic eruptions.
Dr. Wilson's views on the general subject of

Syphilisappear to us in the main sound and judi-
cious, and we commend the book as an excellent
monograph on the subject. Dr Wilson has pre-
sented us a very faithful and lucid description of
Syphilisand has cleared up many obscure points in

connection with its transmissibility, pathology and
sequela?. His facts and references will, weare satis-
fied, be received as decisive, in regard to many
questionesvexata?. They appear to us entitled t*»
notice at some, length.—MedicalExaminer.

the same author. (Now Ready.)
HEALTHY SKIN; A Popular Treatise on the Skin and Hair, their Preserva-

tion and Management. Second American, from the fourth London edition. One neat volume,
royal 12mo.,wilh numerous illustrations.

Copies can be had done up inpaper covers for mailing,price 75 cents.

WHITEHEAD (JAMES), F. R. C. S., &c.
THE CAUSES AND TREATMENT OF ABORTION AND STERILITY;

being the Result of an Extended Practical Inquiry into the Physiological and Morbid Conditions
ofthe Uterus. Second AmericanEdition. In one volume, octavo, 368 pages. (Now Ready.)
The simple title of this work gives a very imper-

fect idea of its contents. The subject of sterility
occupies a mere fraction of space, and upwards of
one-half of the whole volume is taken up with an
elaborateaccount of menstruationas a physiologicalprocess, and of the disorders which its deviatioas
from health are apt to produce.—Medical Chirurg.
Review.

Such are the advances made from year to year in

this department of our profession, that the practi-
tioner whodoes not consult the recent workson the
complaintsof females, will soon find himself in the
rear of his more studious brethren. This is one of
the works which must be studied by those who
would know what thepresent state of ourknowledge
is respecting the causes and treatment of abortion
and sterility.—The Western JournalofMediein* and
Surgery.
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WEST (CHARLES), M. D.,
Physician to the Hospital for Sick Children, &c.

LECTURES ON THE DISEASES OP INFANCY AND CHILDHOOD.
Second American, from the Second and Enlarged London edition. In onevolume, octavo, of
nearly fivehundred pages. (Now Ready.)

From the Preface to the Second Edition
In the preparation of the second edition of these Lectures, the whole work has been carefully

revised. A few formulae have been introduced and a minute alphabetical indexhas been appended
while additions amounting altogether to fifty pages, have been made, wherever I felt that more
extended observation, or morecareful reflection had enabled meto supply some of those deficiencies
which I am well aware, are still far too numerous. The work now contains the result of 640
observations, and 199 post-mortem examinations, chiefly made among 16,276 children who came
under my notice during the ten years of my connection with the Children's Infirmary in Lambeth.

We take leaveofDr. West with great respect for
his attainments, a due appreciation of his acute
powers of observation, and a deep sense of obliga-
tion for this valuable contribution to our profes-
sional literature. His book is undoubtedlyin many
respects the best we possess on diseasesof children.
The extracts we have givenwill, we hope, satisfy
our readers of itsval.ie; and yet in all candor we
must say that theyare even inferior to some other
parts, the length of which prohibited our entering
upon them. That the book will shortly be in the
hands of most of ourreaders wedo not doubt, and it
will giveus muchpleasure if our strongrecommend-
ation of it may contribute towards the result.— The
Dublin Quarterly JournalofMedical Science.

Dr. West has placed the profession underdeep ob-
ligation by this able, thorough, and finished work

upon a subject which almost daily taxes to the ut-
most the skill of the general practitioner. He has
with singular felicity threadedhis way through all
the tortuous labyrinthsof the difficult subjecthe has
undertaken to elucidate, and has in many of the
darkest corners left a light, for thebenefit of suc-
ceeding travellers, whichwill neverbe extinguished.
Not the least captivating feature in this admirable
performanceis its easy, conversationalstyle, which
acquires force from its very simplicity,and leaves
an impression upon the memory, of the truths it
conveys, as clear and refreshing as its own purity.
The author's positionsecured him extraordinaryfa-
cilities for the investigation of children's diseases,
and his powers of observation and discrimination
have enabled him to make the most of these great
advantages.—Nashville Medical Journal.

BY THE SAME AUTHOR. (Ill Press.)

AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE OF ULCE-
RATION OF THE OS UTERI. Being the Croonian Lectures for the year 1854. In one neat
octavo volume, extra cloth.
This work will appear in the " Medical News and Library" during the latter portion of 1854, and

will be published in a separate form about December.

WILLIAMS (C. J. B.), M. D., F. R. S.,
Professor of Clinical Medicine in University College, London, &c.

PRINCIPLES OF MEDICINE; comprising. General Pathology and Therapeu-
tics, and a brief general view of Etiology, Nosology, Semeiology, Diagnosis, Prognosis, and
Hygienics. Edited, with Additions, by Meredith Clymer, M.D. Fourth American, from the
last and enlarged London edition. In one octavovolume, of 476 pages. (Now Ready.)
This new edition hasbeen materially enlarged and brought up by the editor.
It possesses the strongest claims to the attention of the medical student and practitioner, from

the admirable manner in which the various inquiries in the different branches of pathology are
investigated, combined, and generalized by an experienced practical physician, and directly applied
to the investigation and treatmentof disease.—Editor's Preface.

The best exposition in our language, or, we be-
lieve, in any language, of rational medicine, in its
present improved and rapidly improving state.—
British and Foreign Medico-Chirurg.Review. |

I Few bookshave proved more useful, or met with|a more ready sale than this, and no practitioner
I should regard his library as complete without it.—Ohio Med. and Surg. Journal.

THE SAME AUTHOR.

A PRACTICAL TREATISE ON DISEASES OF THE RESPIRATORY
ORGANS; including Diseases of the Larynx,. Trachea, Lungs, and Pleurae. With numerous
Additions and Notes, by M. Clymer, M. D. With wood-cuts. In one octavo volume, pp. 508.

YOUATT (WILLIAM), V. S.
THE HORSE. A new edition, with numerous illustrations; together with a

general history of the Horse; a Dissertation on the American Trotting Horse; how Trained andJockeyed; an Account ofhis Remarkable Performances; and an Essay on the Ass and the Mule.
By J. S. Skinner, formerly Assistant Postmaster-General, and Editor of the Turf Register.
One largeoctavo volume.

THE SAME AUTHOR.

THE DOG. Edited by E. J. Lewis, M. D. With numerous and beautiful
illustrations. In one very handsome volume, crown8vo., crimson cloth, gilt.
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B. & L. subjoin a condensed list of their publications in general and educational
literature, of which more detailed catalogues will be furnished on application.

HISTORY AND BIOGRAPHY.
BROWNING'S HISTORY OF THE HUGUE

NOTS. I vol. 8vo.
CAMPBELL'S (LORD) LIVES OF THE LORD

CHANCELLORS OF ENGLAND, from the earl-
iest Times to the Reignof George IV. In seven
handsome crown octavo volumes, extra cloth or
half morocco.

CAMPBELL S (LORD) LIVES OF THE CHIEF
JUSTICES OF ENGLAND, from the Norman
Conquest. In two handsome crown octavo vols.,
tomatch the "Chancellors."

DIXON'S LIFE OF WILLIAM PENN. A new
work. 1 vol. royal 12mo., exira cloth.

GRAH AHE'S COLONIAL HISTORY OF THE
UNITED STATES. 2 vols. Svo. A new edition.

GUIZOT'S LIFE OF CROMWELL. Two large
vols., royal 12mo. (Now readv.)

HERVEY'S MEMOIRS OF GEORGE II. 2 vols,
royal 12mo., extra cloth.

HUGHES'S OUTLINES OF SCRIPTURE GEO
GRAI'HY AND HISTORY, 1 vol., royal 12mo.,
wilh colored maps, (.lust issued.)

INGERSOLL'S HISTORY OF THE LATE WAR.
2 vols Svo.

KENNEDY'S LIFE OF WILLIAM WIRT. 2d
edition, 2 vols, royal 12mo.,extra cloth,wilh Por-
trait.

Same work, library edition. 2 vols. Svo.
KAVANAGH'S WOMAN IN FRANCE IN THE

EIGHTEENTH CENTURY. 1 vol. royal 12mo.,
extra cloth.

LOUIS BLANC'S FRANCE UNDER LOUIS PHI-LIPPE, 1830-1840. 2 vols, crown 8vo., extra cloth.

LOUIS BLANC'S FRENCHREVOLUTION. 1 v«l.crown 8vo . extra cloth.
MARSH (MRS.) ROMANTIC HISTORY OFTHEHUGUENO TS. 2 vols, royal 12mo.. extra cloth.NIEBUHR S ANCIENT HISTORY. By Leonharb

Schmitz. In three handsome crown octavovols.,
(Lately Issued.)

PARDOE'S FRANCIS THE FIRST. 2 vols, royal
12ino..extracloth.

PALGRAVES NORMANDY AND ENGLAND.
In three vols, crown 8vo., (Preparing.)

RUSH'S COURT OF LONDON. 1 vol. 8vo.
RANKE'S HISTORY OF rHE REFORMATION

IN GERMANY. To he complete in 1 vol. 8vo.
RANKE'S HISTORY OF THE OTTOMAN ANDSPANISH EMPIRES. 8vo. Price 50 cents.
RUSSEL'S LIFE OF CHARLES JAMES FOX.

2 vols.,hnndsome royal l2mo. (Now ready.)
Some Work. Second Series. (Preparing )
STRICKLAND'S LIVES OF THE QUEENS OF

ENGLAND, from the Norman Conquest. Com-
plete in 6 handsome crown 8vo. volumes, various
style" ofbinding.

STRICKLAND'S LIVES OF THE QUEENS OF
HENRY VIII. In one handsomecrown 8vo. vol.,
exira cloth, various styles.

STRICKLAND'SLIFE OF QUEENELIZABETH.
In one handsome crown Svo. volume, extra cloth,
various styles.

STEINMETZ'S HISTORY OF THE JESUITS.
2 vols, crown 8vo., extra cloth.

MISCELLANEOUS
ACTON (MRS.) MODERN COOKERY. Edited by

Mrs. S J. Hale. 1 handsomevolume, royal 12mo.,
extra cloth, with illustrations.

ADDISON ON CONTRACTS, and on Parties to
Actions,ex contractu. 1 largeoctavo volume,law
sheen.

BUFFUM'S SIX MONTHS IN THE GOLD
MINES. 1 vol. royal 12mo., extra cloth or paper,

BAlRD's' WEST INDIES AND NORTH AMERI-
CA. I vol.royal 12mo., extra cloth.

GLATER ON THE DISEASES OF HORSES. By
Skinner. 1 vol. l2mo.

GLATER'S CATTLE AND SHEEP DOCTOR. 1
vol. l2mo., cuts.

DON QUIXOTE. With numerous illustrations by
iohaiiuot. ■ 2 vols. 8vo. cloth, or half morocco.

ENCYCLOPAEDIA OF GEOGRAPHY. In three
octavo vols.,manycuts and maps,variousbindings.

ENCYCLOPAEDIA AMERICANA. 14 vols. 8vo.,
various bindings.

Vol. 14 bringing thework up to 1846,sold separate.
EXPLORING EXPEDITION, NARRATIVE OF

In six vols., imperial quarto, withseveral hundred
plates, maps, and wood-cuts.

EVANS'S SUGAR-PLANTERS MANUAL. 1vol.
Svo . extra cloth, plates.

ERMAN'S TRAVELS IN SIBERIA 2 vols, royal
12mo.extra cloth.

FIELD!NO'S SELECT WORKS. Inone vol. 8vo.
cloth, or 4 pans, paper.

FLETCHER'S NOTES FROM NINEVEH. 1 vol.
royal !2mo.. extra cloth.

HAWKER ON SHOOTING. Edited by Porter.
With plates and cuts. 1 vol.8vo., beautiful extra
cloth new edition,(Just Issued.)

HOLTMO USE'S LAW DICTIONARY. By Pen-
ington I vol. largel2mo.. law sheep.

JOHNSON'S DICTIONARY OF GARDENING
By Landbeth. 1 vol. largeroyal 12mo.,650 pages,
many cms.

LANGUAGE OF FLOWERS. 8th edition. 1 vol.
18mo.. coloredplates, crimson cloth, gilt

LEWIS'S HINTS TO SPORTSMEN. 1 vol. royal
12mo., extra cloth, illustrated.

LYNCH'S NARRATIVE OF THE U. S. EXPE-
DITION TO THE DEAD SEA AND RIVERJORDAN. 1 largeoctavo volume, with numerous
platesand maps.

Same work, condensed edition, in neat Toyal 12mo.
MaCFARLANE'S TURKEY AND IPS DES-

TIN Y. 2 vols, roval 12mo.,extra cloth.
MACK AY'S TRAVELS IN THE UNITED

S TATES. 2 vols, royal 12mo.,extra cloth.
MARTINEAU'S EASTERN LIFE. 1 vol. crown

8vo . extra cloth.
MARTINEAU'S HOUSEHOLD EDUCATION. 1

vol. royal 12mo., extra cloth.
PAGET'S HUNGARY AND TRANSYLVANIA.

2 vols,royal 12mo.,extra cloth.
PULSZKY'S HUNGARIAN LADY. 1 vol. royal

12mo. extra cloih.
PICCIOLA—The PrisonerofFenestrella. Illustrated

edition, with cuts, royal 12mo., beautiful crimson
cloth.

Same work, fancy paper,price 50 cents.
READINGS FOR THE YOUNG FROM SIR

WALTER SCOTT, 2 vols, royal ISmo., extia
crimson cloth, plates.

SELECT WORKS OF TOBIAS SMOLLETT
Cloth or paper.

SHAW'S OUTLINES OF ENGLISH LITERA-
TURE. 1 large vol. royal 12ino.,extra cloth.

SMALLBOOKS ON GREATSUBJECTS. In three
neat volumes, royal 18mo.,extra cloth.

SAM SLICK'S NEW WORK—WISE SAWS AND
MODERN INSTANCES. 1 vol. 12mo., (Now
Ready.)

THOMSON'S DOMESTIC MANAGEMENT OF
THE SICK ROOM. 1 vol. 12mo.

WHEATON'S INTERNATIONAL LAW. I vol
large Svo , law sheep, or extra cloth. 3d edition,
much improved.

YOUATT ON THE HORSE, &c. By Skinner. 1
vol 8vo., many cuts.

YOUATT ON THE DOG. With plates. 1 vol.
crown 8vo.. beautiful crimson cloth.

YOUATTON THE PIG. 1 vol. 12mo., extra cloth,
with cuts.

Same work inpaper,price 50cents.

NATURAL SCIENCE.
AMERICAN ORNITHOLOGY. By PrinceCharles

Bonaparte. In fourhandsome folio volumes,wilh
beautiful colored plates.

ARNO I T'S ELEMENTS OF PHYSICS. NewEdi-
ition. By Isaac Hays,M. D. In oneoctavo volume,
wilh 200 illustrations.

BRODERIP'S ZOOLOGICAL RECREATIONS. 1
vol.roynl 12mo., extra cloth.

BOWMAN'S PRACTICAL CHEMISTRY. 1vol.
royal 12mo.. extra cloth; cats.

BIRD'S NATURAL PHILOSOPHY. 1 vol. royal
12mo., with many Cuts.
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NATURAL SCIENCE.—Continued.
BEALE ON THE LAWS OF HEALTH IN RE-

LATION TO MIND AND BODY. 1 vol. royal
12mo ,extra cloth.

BREWSTER'S TREATISE ON OPTICS. 1 vol.12mo..cuts.
CARPENTER'S GENERAL AND COMPARA-

TIVE PHYSIOLOGY. With numerous wood
cuts. 1 vol. largeSvo , new edition. (Preparing.)

CARPENTER ON THE MICROSCOPE. Hand-
somely illustrated. (Preparing.)

DAN A ON CORALS. 1 vol. royal 4to., extra cloth,
with wood-cuts.
Atlas to do., largeimperial folio,halfmorocco,with
over 60 magnificent colored piates.

DE LA BECHE'S GEOLOGICAL OBSERVER.
1 large vol. Svo over 300 cuts. (Now Ready.)

FOWNES'S RECENT WORK ON CHEMISTRY.
New edition. By Bridges. 1 vol. 12mo., many
cuts, sheep or extra cloth.

GRAHAM'SELEMENTS OF CHEMISTRY.Large
Svo.. many cuts. (Part 1, lately issued, Part II,
preparing)

GREGORY ON ANIMAL MAGNETISM. 1 vol.
roval 12ino.

GRIFFITH'S CHEMISTRYOF THE FOUR SEA-
SONS. 1 vol. l2mo., many cuts.

GRIFFITH'S MEDICAL BOTANY. 1 vol. large
8vo., extra cloth, nearly 400 cuts.

HERSCHEL'S OUTLINES OF ASTRONOMY.
1vol. crown Svo.. ex. cl.. withplates and wood cuts.

HUMBOLDT'S ASPECTS OF NATURE. 2d edi-
tion. 1 larffe vol. royal 12mo., extra cloth.

HANDBOOKS OF NATURAL PHILOSOPHY
AND ASTRONOMY. By Diosvsius Lardner.
3 thick vols, royal l2mo., wilh 1000 wood-cuts.

EDUCATIONAL
ARNOTT S ELEMENTS OF PHYSICS. New edi-

tion. Complete in 1 vol. Svo , many illustrations.
BOLMAR'S FRENCH SERIES, consisting of: —LEVIZAC'S FRENCH GRAMMAR, 1 volume,

l2mo.. sheep.
PERRIN'S FABLES, withKey. 1 vol. 12mo., half

bound.
COLLOQUIAL PHRASES, 1 vol. 18mo.,hf.bound.
AVENTURES DE TELEMAQUE, 1 vol. 12mo.,halfbound.
KEY to do. do. do.
FRENCH VERBS, 1 vol. 12mo.,halfbound.

BAIRD'S CLASSICAL MANUAL. AnEpitomeof
Ancient Geography, Mythology, Antiquities, and
Chronology. 1 vol. royal 18mo., extra cloth.

Same work,half bound, embossed leatherbacks.
BUSHNAX'S PHYSIOLOGY OF ANIMAL AND

VEGETABLE LIFE A new and popularwork.
1 vol. royal 12mo. with illustrations. (Just Ready.)

BIRD'S ELEMENTS OF NATURAL PHILOSO-
PHY. 1 vol. royal 12mo.,sheep,orext. cl. 372 cuts.

BUTLER'S ATLASOF ANCIENT GEOGRAPHY.
Revised edition. 1vol.Svo. halfbound, 21 colored
maps.

BUTLER'S GEOGRAPHIA CLASSICA. Revised
edition ; 1 vol. 12mo.,half bound.

BREWSTER'S TREATISE ON OPTICS. With
additions. By Bache. I vol l2mo.,halfbound, cuts.

BROWNE'S GREEKCLASSICAL LITERATURE.
1 vol.crownSvo .extra cloth.

BROWNE'S ROMAN CLASSICAL LITERA-
TURE. 1 vol. crown 8vo., ex. cloth. (Now Ready.)

FOSTER'S HANDBOOK OF MODERN EURO
PEAN LITERATURE 1 vol. royal 12mo.,ex.cl.

FOWNE'S CHEMISTRYFOR STUDENTS. New
edition. By Bridges. 1vol royal 12mo., many cuts,
extra cloth, orsheep.

GRAHAM'S ELEMENTS OF CHEMISTRY. 2d
edition, enlarged. Editedby Bridges. 8vo. many
cuts. Part I., latelyissued. Part II., preparing.

HERSCHEL'S OUTLINES OF ASTRONOMY. A
new edition. Wilh numerous plates and wood-
cuts. 1 vol. crown 8vo., extra cloth.

HUGHES'S OUTLINES OF SCRIPTURE GEO-
GRAPHY AND HISTORY, 1 vol., royal 12mo.,
with colored maps. (Just issued.)

HALE'S ETHNOLOGY AND PHILOLOGY OF
THE U. S. EXPLORING EXPEDITION. 1 vol.
royal 4to., extra cloth.

JOHNSTON'S PHYSICAL ATLAS OF NATU-
RAL PHENOMENA. In one largeand handsome
imperial 4to. vol., halfbound in morocco,with 26
maps, beautifully colored.

KNAPP'S TECHNOLOGY, OR CHEMISTRY
APPLIED TO THE ARTS AND TO MANU-
FACTURES. Translated by Ronalds. Edited by
Johnson. Vol I., with 244 large woodengravings.
Vol. II., large8vo., with 250 wood engravings.

MULLER'S PHYSICS AND METEOROLOGY. 1
vol. large Svo , 2 coloredplates, and 550 wood-cuts.

MILLWRIGHT'S AND MILLER'S GUIDE. By
Oliver Evans. In one vol.Svo., sheep,many plates.

MATTEUCCI ON PHYSICAL PHENOMENA OF
LIVING BEINGS. 1 vol. royal 12ino.,ex. cl., cuts.

ORR'S CIRCLE OF THE SCIENCES,royal 12mo.,
with numerous illustrations, containing Animal
and Vegetable Physiology, byDr. Bushnan. The
Different Forms of the Skeleton, by Prof. Owen.
Physical Geography andGeology,by Prof. Ansted.
NaturalPhilosophy, by Rev. W. Mitchell, &c. &c.

SOMERVILLE'S PHYSICAL GEOGRAPHY.
New edition. 1 largevol. royal 12mo., extra cloth.

SCHOEDLER AND MEDLOCK'S BOOK OF NA-
TURE. With Additions and Improvements In
one thick volume, crown 8vo., with over 679 illus-
trations.

WEISBACH'S PRINCIPLES OF THE MECHA-
NICS OF MACHINERY AND ENGINEERING.
2 large octavo volumes, extra cloth, 900 beautifulwood engravings.

WORKS.
JOHNSTON'SATLAS OF PHYSICAL GEOGRA-

PHY. 1 vol., wilh 26 colored plates, hf.hound.
LARDNER'S HANDBOOKS OF NATURAL PHI-

LOSOPHY AND ASTRONOMY.
First Course, containing Mechanics, Hydrosta-

tics,Hydraulics, Pneumatics, Sound,and Optics.
1 very large vol.,royal 12mo., sheep, 424 cuts.SecondCourse, containingHeat, Electricity, Mag-
netism,and Galvanism. 1 vol. royal 12mo.,sheep,
250 cuts.

Third Course, containingAstronomy and Meteo-
rology. 1 very large vol., royal 12mo., 37plates
and 216 wood-cuts. (Now ready.)

MULLER'S PHYSICS AND METEOROLOGY. 1vol. 8vo., over 500 beautiful cuts and two colored
plates, extra cloth.

NATIONAL SCHOOL MANUAL. 4 parts. 12mo.
SOMERVILLE'S PHYSICAL GEOGRAPHY. 3d

and enlargededition,with American notes. 1large
vol.royal 12mo., extra cloth.

SHAW'S OUTLINES OF ENGLISH LITERA-TURE. 2ded. With Sketchof American Litera-
ture. By Tuckerman. 1 vol. Toyal 12mo., ext cl.

SCHOEDLER AND MEDLOCK'S BOOK OF NA-
TURE. Edited and revised. 1 large vol., crown8vo., with679 wood cuts. (Now ready.)

SCHMITZ AND ZUMPT'S CLASSICAL SERIES
FOR SCHOOLS. Inneat royal 18mo. volumes, as
follows:—KALTSCHMIDT'S LATIN DICTIONARY.

Complete,handsome embossed leather.
SCHMITZ'S ELEMENTARY LATIN GRAM-

MAR AND EXERCISES.
SCHMITZ'S ADVANCED LATIN GRAMMAR.
ADVANCED LATIN EXERCISE BOOK, wiih

Selections for'Reading. (Now Ready.)
CiESAR,extra cloth, with aMap.
SALLUST,extra cloth,witha Map.
VIRGIL, extra cloth.
OVID, extra cloth.
HORACE, extra cloth.
LIVY. extra cloth, two coloredMaps.
CICERO, extra cloth.
QUINTUS CURTIUS, extra cloth, with aMap.
CORNELIUS NEPOS, now ready, extra cloth.

OTHER WORKS OF THE SERIES PREPARING.

ILLUSTRATED MEDICAL CATALOGUE.
BLANCHARD & LEA have now ready a Catalogue of tfreir Medical, Surgical, and Scien-

tific Publications, containing descriptions of the works, with Notices of the Press, and
specimens of the Illustrations, making a pamphlet of sixty-four large octavo pages. It has
been prepared with great care, and without regard to expense, forming one of the most beau-
tiful specimens of typographical execution as yet issued in this country. Copies will be
sect by mail, and the postage paid, on application to the Publishers, by inclosing two three
cent postage stamps.
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