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INTRODUCTION.

Physiology does not involve
a
question more difficult of investigation, or of
than the
greater importance in a practical view,
sheets.
subject of the following
PERHAPS

very much influenced in prac
theoretical opinions, is a notorious fact ;

That

tice

by

we are

it becomes, of

course

consequence that
truth.

a

matter of the

should be

they

highest

founded in

of en
Truth, therefore, is the grand object
however
to ascertain it,
; and, any attempt

quiry

feeble

or

candid,

unsuccessful, will be esteemed by the

as

at least

a

laudable effort

To unveil

of nature, to point out the course
clouds of prejudice
she pursues, and dispel the
we have al
which obscure half the knowledge
is not for me; some future Spal-

the

mysteries

ready acquired,
lanzani,

quate

to

some

this.

ade
second Hunter, will alone be
'Tis not

a

be

supposed

that

a

should bend the bow of Ulysses,
its
novice in a science should develope

or

youthful arm
that

to

B

expected from me,
undecisive experiments, and I can hope
All that

principles.
is,
to

a

few

do little

be

can

than relate them with candour.

more

regards a ge
neral doctrine, can be inferred from any experi
sur
ments hitherto made on this subject, is not
the
far
prising, when we consider, that, by
and there
greater number of them are negative,
fore objectionable for several reasons. In the
first place, it is said that negative proof is no
are
proof when opposed by positive ; and there
That

no

absolute

certainty,

as

Sefacts upon record which deserve this name.
condly, it is possible that a principle cause of our

constantly failing to

detect different substances in

experiments of this kind,
inaccuracy of our tests.
for which

is the

with

an

have the most decisive tests, and

we

an

acid*

or

•

yet, if it exist iri the

if it be

its presence.*

obliged

to use

we

experiment with iron,
preparations which

those

best accommodated to

generally

;

able to determine

oxyd,
super-saturated
lime
of
and pot-ash,
prussiates
of galls, are equally ineffectual in

Hence, when
are

are

the

and the alcohol

detecting

and

Iron is that substance

the presence of which we
with the greatest certainty

condition of

uncertainty

our

of the most active kir.d

Sue Section 3d.

and these

tests ;

Experiments 1, 2, 3,

4 k 5.

;

we
are

are

of course, if

xi
a

considerable

stance)
the

intestines,

the

quantity (of

be taken into the

sulphate

stomach,

or

for in

thrown into

violent inflammation is the

a

con

and- the

healthy action of the absorb
being thereby destroyed, the experiment is
unfair. Or if the quantity be so small as not to
excite inflammation, we should hardly expect
that in a mass of transparent fluid equal to the

sequence,
ents

blood, any marks
dent

;

and when

of its presence would be evi
take into consideration that

we

the blood is not transparent, but opake and of a
dark colour, we shall at once be convinced, that
to

detect the

largest portion

of iron that

can

be

supposed to enter the circulation, if not altoger
impossible, is no easy matter.

ther

objections and many others, apply in
a
greater or less degree to almost every experi
ment hitherto made, on the question of absorp
tion ; my own are by no means an exception, but
These

how far my endeavours to obviate some of them
have succeeded, the candid reader must deter

mine.
Seeing then, that

and

Physiology,
does not

enable

us

portant question,

experiments
'

as are

Of

our

present knowledge

particularly,
positively on this im
obliged to make such

Chemistry
to

more

decide

we

are

as we can

make, and

sufficiently authenticated,

regulating

our

of

opinions

;

use

such facts

for the purpose

and leave the ulti-.

xii

period,
Physiology, shall

mate decision to

try,

as

well

as

"

a

future

highest stations in
splendid sciences."

the
as

At present, as
what we know," I

ing

even

my

own

"

assume one

the range of sure,

we

am

when Chemis

cannot

reason

as

of

well

but from

the less ambitious of

giv

The facts

have

opinion.

we

record, and several of them from the most
respectable authorities, are so contradictory that

upon

subject is a complete chaos, I shall
therefore give a brief statement of some of the
more important of these facts, on both sides of the
question ; relate my own experiments in a man-;
ner as concise as possible, and leave the reader
pretty much to the direction of his own good
sense, in concluding upon the general doctrine.
the whole

ESSAY ON ABSORPTION.

SECTION I.

UPON

WHAT

THE

DOCTRINE 01

ABSORPTION
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FOUNDED.

TO trace this opinion to its origin, is no
Ever anxious to account for
difficult matter.
the phenomena which are presented to his senses,
man has uniformly suffered his imagination to
run at large ; and thus it has so frequently happen
ed, that systems have been formed of visionary
materials, in addition to a few facts, and support
deduced from themselves.
ed

by arguments
This

was

precisely the

case

pathology: the doctrine
omnipotent fancy could make

ral
to

its support

;

with the humo

once

every

and when facts
the deficiency.

were

conceived,

thing
too

bend
short,

hypotheses supplied

further

It is unnecessary to say any thing
tenets
this
on
subject; at present the Boerhaavian
more
much
It is now
have but few advocates.
morbid
a
in
fashionable to place every disease
an
course
action of the solids ; and, of
Still
?
they
how
But
act.

these, medicines
must be

must

carried into the circulation.
are

Hence, very cogent arguments
red to prove the doctrine of absorption;
them by,
however, we shall pass

place,

infer
in

to

th»
take

14

[
notice of

ately

some

facts,

on

]

which it

more

immedi,

rests.

Castelli tells us, that he found two ounces
of mercurv in the body of a woman who had been
salivated ;' Wepfer* mentions having seen a large
and
quantity flow from the occipital foramen ;
mercurial
three
Schenkius says, that a man, after
frictions, ejected a cup-full of the metal from his
stomach. Still more wonderful is the experiment
He fed a hen on gold and sil
of Schneidcrius :
ver leaf of the thincst texture, and found that she
laid eggs with silver shells, and had her viscera
gilded f. But such cases seem to us too much
Tike miracles to enforce belief,- we shall therefore
only take notice of such as carry somewhat of
probability with them.
Instances of this kind have occurred so
very seldom, that not a few are inclined to dis
credit them altogether, and attribute the whole to
some fallacy of observation.
But if we place no
confidence in the authority of Lister,

Musgrave,

and several others, we may
discard every thing the records of medicine or
history contain. We shall therefore proceed to
these
give an abstract of the evidence afforded

Haller, Broadbelt,

by

gentlemen.
"

"

Doctor Lister caused a
dog to be fed :
four hours after, he opened the abdomen and

*
Wepfer is one of the best authorities in ancient medicine ; his
works on Apoplexy and Hemlock, are still deemed
classic. He lived
about the year 1680.

t Gallinam bracteis tenuiss'imis argenteis aureisve
pastam, posuisse
ova
et
habuisse viscera

argentea

inargentata

et

deaurata, non credas ex
periculis, eaedem, aves

alio referenti Schneidero, cum
per annum aliis in
hsc metaUa fideliter
alvum reddiderent.—

per.

£;;e, vol.

o.

p. 216,

Ilalleri Element* Physiolo

[
tl
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into the jejunum an ounce or two of
clear tincture of indigo; this done, the intestine was replaced and the wound stitched
up.
An hour and a quarter had
elapsed when the
abdomen was again opened; a
copious distribution of chyle was observed, and very turgid lacteals, but as white as ever ; and tho'
he carefully searched the intestines, the
injected liquor was no where to be percieved.

injected

"

a

"

"
"
"

"
"

"

"

"
"

"
"

"
"
*'

He gave another

which had been
very little flesh without water ; about five hours afterwards twelve
ounces of a warm tincture of indigo was injected as before ; here the intestines were observed to be empty, and not the least appearWhen
ance of
any lacteals in the mesentery.
three hours had elapsed, the abdomen was

kept fasting forty hours,

dog,
a

again opened, and upon carefully examining
." the mesentery, many lacteals were observed of
"
an azure colour ; some of the larger ones be"
ing divided a thick bluish chyle issued out*"
"

Dr. Musgrave injected into the jejunum
dog, that had been kept fasting for a day
before, about twelve ounces of a solution of
indigo ; and three hours after, opening the dog,
he saw several of the lacteals of a blue colour,
which disappeared upon stretching the mesenthe contents of the
tery ; an argument that
vessel
the
not
itself, was of a blue
and
'

1
'
1
'
'
1
<

of

a

vessel,

'

colour.

'

the exdays afterwards, repeating
for
periment on a dog kept fasting of thirty-six
indigo, he
hours, but with stone blue instead
'

<

A few

*

Eaddam's

Royal Society, vol.

2. page 169.

[
'
<

<
'

1
'
'

'
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several of the lacteals become of a perfect
after the
blue colour within a very few minutes
same
the
experiment
injection. And again,
the doctor obbeing repeated on a Spaniel,
served that the thoracic duct, as well as the
the latlacteals, was of a blue colour ; though
a
liquor of a
ter, upon being cut, discharged
blue than the former*.
saw

deeper

From these experiments Drs. Lister and
which
Musgrave deduced some very wild theories,
suffice
notice
to
;
is
it
in this place
unnecessary
it to say, that their motive was not to prove ab
sorption : this was taken for granted ; To prove
therefore what no one doubted, would have been
a
undertaking, and of much less im
—

superfluous

portance, than

to

establish

some

speculative

no,

concerning the pathology of diseases, which
perhaps never existed. But an experiment of a
similar kind was instituted by Dr. Fordyce, for
the express purpose of ascertaining the power of
He injected indigo into
the absorbent vessels.
the intestines of a sheep, after the manner of
tions

Lister, and found, in the course of a little
time, that the chyle was rendered quite bluef.

Dr.

Accident has also thrown into our way some
facts, which are perhaps as pointed as the result
of any experiment.
In the winter of 1792, when Mr. Francis
Rigbey Broadbelt was prosecuting his dissections at
St. Thomas's hospital, he happened on a
subject
Avho had been afflicted with Syphilis ; but the
death of the patient seemed
evidently to have
occurred from universal dropsy.
*

Philosophical Transactions abridged, vol.
f Fordyce~on Digestion, p. 122.

v.

p. 254.

.

[

17
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After having removed the muscular
parts
of the larynx, it was left
during the night to dry;
on the next
morning he was greatly surprised to
see it covered with
globules of mercury. These
were not observable the
night before, or had by
some means
escaped his notice.
The os hyoides, upon examination, was
found much covered with quicksilver, as were
likewise the thyroid and cricoid cartilages.
By
the assistance of a glass, small globules could be
discerned in several other parts.*

Haller himself, did not see mercury in the
blood or bones ; but from his manner of re
lating it, we can have little doubt of the authenti
his assertion is too broad.
city of the fact, though
"
His words are,
Hydrargyria per intestina im"
aut in sanguinem quidem rcdescendit
mutatus
"
nihil tamen mutatus, cum fluidus in

cipitur,

*'

ossium cellulis,

et

redivivusreperiatur."f

This is not the only sentence in Haller re
to the absorption of mercury, though
others are less positive : he mentions cases on
the authority of Jordan, Valvasor, Mead, &c.
But knowing the credulity of some of these phi
to trans
losophers, we do not think it necessary found in
be
to
cribe them ; they are, however,
volumes 5 and 6, of the Elementa Physiologies.

lative

which
We derive a principle from nature,
senses
own
teaches us that the evidence of our
for this discovery.

Broadbelt
*
A prize medal was adjudged to Mr.
112.
See Annals of Medicine, vol. 5, page
215.
Elementa Physiologic Halleri, vol, 6, page

f

C

[

]

18

Di
is paramount to the assertions of another.
be
to
constrained
I
am
this
rected by
principle,
is not alto
of
the
that
mercury
lieve,
absorption
gether a whimsical noiicn. During the last course
of lectures, a subject was brought to the anato
mical theatre for dissection; v,e were at that
time entirely ignorant of every circumstance re
lative to his disease, or his treatment. Dr. Jacobs
was
preparing the larynx for demonstration, and
observed on the thyroid cartilage, a singular ap
pearance, which at the moment did not strike his
attention very forcibly, as he had not the most
distant idea of

meeting with

such

phenomenon ;
unbeliever) would,
a.
priori, have conceived it impossible. Observ
ing, however, a number of small shining parti
cles in the form of globules, he examined them
more minutely, and found that
by approximating
two of them
they ran into one, which he could
again divide by a knife with a fine edge: in short,
they resembled mercury in every particular, and
no doubt remains in
my mind, but that they were
real quicksilver in its metallic state.
Doctor
Wistar, and several other gentlemen, were of
the same opinion, after a very precise examina
tion \\i:h a microscope. The
quantity was too

indeed, the doctor (being

a

an

small to be treated
chemically. We afterwards
learnt that the patient had been under a
heavy
course of
mercury for syphilis, and had died of
phthisis pulmc :u: Iis
.

It

may,

strange, that

perhaps,

should
ticular mention of the
Hamilton, &c. but we
we

lacy of observation,
only those in which

be

thought somewhat
have made more par
cases from Drs.
Mead,

not

strongly suspect some fal
and chose rather to relate

we

had less

reason to sus-

[
pect
will
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a
deception. Doctor Hamilton's experiment
probably be noticed in another place.

As we have nothing more to oner, which can
regarded as positive proof, we shall proceed
to give presumptive evidence, from which the
doctrine of absorption principally derives its

be

support.
Powerful arguments are inferred on this
side the question, from certain circumstances re
lative to the exhibition and effects of mercury.
That this medicine, in order to excite ptyalism,
must be administered for a length of time , and in
small doses, thereby to avoid catharsis, is known
to every one : it is likewise to be observed that
continues, but little di
the salivation

frequently

minished in violence, and in some cases even be
the mer
comes more profuse, several days after
And when wc consider that
aside.
laid
is
cury
other medicines, which arc acknowledged to act
on the stomach,
produce their effects immedi
that the reasons for
ately, we cannot but allow,
in the absorption of mercury are not

believing
very trifling.

In addition to these, there are some facts
which render the opinion still more probable.
himseu, is
The case of Dr. Barton, as related by
that we shall not fail to give
so
very interesting,
it in full. The Doctor

was

attending

a

patient

m

he
fever, for which
a very obstinate remitting
:
the me
mercury
thought proper to prescribeform
of pills without
the
in
exhibited
was
dicine,
few
a
eiays al protu -Q
; in
any external application
the doctor
ptyalism came on;
bread, mg
and three times a day, and merely bj
was hims-it
chamber,
the air of the sick man's

^dhnn^

[
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The nurse was affected in the
salivated.
Doctor Barton
not so severely.
but
way,

greatly
same

had not taken a grain of mercury for two years ;
but it is proper to mention that he is remarkably
disposed to be salivated by the most trifling quanThree or four grains taken over night will
titv.
excite

a

ptyalism by

the next

morning.

The case related by Doctor Cooper is little
less decisive. In the year 1795, the doctor was
attending a lady v. ith remitting fever ; he salivat
Her child was not with her
ed her with caloaiA.
when
sucking, but was violently affected
except
with ptyalism, and finally fell a victim to the di
Doctor
sease, though it was put to a nurse.
Hodge accounts for this by supposing the mer
cury had been externally applied, but that was
not the case.
I

am likewise informed
by my fellow stu
Mr. Grimes, that his former
preceptor,
Doctor Smelt, of Augusta, Georgia, is constant
ly in the practice of curing venereal affections in

dent,

children, by administering

mercury* to the moMr. Grimes has seen so re
peatedly among the negroes in Georgia, whose
children are frequently born with the disease
upon them, that he has no doubt of its general
ther.

This

practice

efficacy.*

Some facts,
apparently pretty decisive, have
under the observation of different
persons,
relative to the absorption of other articles
; a few
of the most important will be mentioned.
come

*

?i"".c

Since

writing

practice.

the

above,

I have learned that Dr. Wistar is in the

>

[
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We -shall say nothing of madder, the cactus
opuntia, asparagus, or of the aliiaeea, in this
place ; they are ail nutritious articles ; to the lat
ter, however, we shall probably pay some atten

tion elsewhere.
Turpentine will also
under another head.
A

few

days since,

come more

Dr. A.

properly

Gregg, jun.

had

occasion to prescribe a cathartic for a woman who
had a sucking infant at her breast. The prescrip
tion was Pulv. rad. podophyll. peltat. and Crem.
tart, of each fifteen grains. This was divided in
two doses, one of which she was to take immedi
the other in two hours. The first had no
effect on the mother, but the child was consider
purged in about thirty- five minutes.*

ately,

ably

Doctor Barton relates f a case which is
A patient of his, in Typhus
very much in point.
the use of camphor for a
continued
had
fever,
medi
considerable time, when the smell of the
case
A
cine was observed in his perspiration.
the
attention
;
attract
fail to
so singular could not
washed
be
to
skin
the
doctor therefore ordered
when the skin
with warm water and wiped dry ;
the
perspiration was
had as:ain become moist,
which thereby
wiped off with a clean linen cloth,
with the odour of
became evidently impregnated
here to observe that the
camphor. It is necessary
*

the

Thirty-five minutes would

one

ab.AV

seem a

short time for the cathartic

mentioned.

t Lectures

on

Materia Medica, article

Camphor.

to

22
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medicine was not kept in the patient's room, but
mixed below stairs, and carried to him by his
mother.
We have now related a sufficient number of
well authenticated facts, to convince any one that
mercury, and certain other active substances,
have been, and are occasionally, taken up by the

absorbent vessels, carried into the circulation, and
thrown out by the secretions, or deposited in dif
On these few facts,
ferent parts of the bod}'.
with some probabilities, the doctrine of absorp
tion rests.

SECTION II.
WE come now to consider the
objections
the doctrine of absorption. We shall first take
notice of such as apply generally ; and
secondly,
such as more especially apply to particular ar
ticles.
to

In

our

explanations,

but what

no

causes

are

sufficient

to

"

are to admit of
true, and no more than
the phenomena."

we

are

explain

As we are obliged, in
very many cases, "to
admit of a sympathetic action, which we shall
endeavour to make appear, this axiom will of
course, stand amongst the most
ob

powerful

jections.

The largest
quantity of a substance that can
be supposed to enter the
circulation, is %o small,
that when it becomes diffused
through the mass
of bjood, the portion
to a

applied

particular part

[
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is too insufficient to

produce any effect.* And
the almost instantaneous operation of
many sub
stances, excludes the possibility of their
having
been absorbed, previous to the exertion of their
powers. Hence we are necessitated to allow,
that an action on the stomach is capable of influ
encing the whole system ; and as certain articles
produce their effects only in particular parts, we
are also obliged to admit of
specific action.
Seeing, therefore, that specific sympathy
docs exist, we cannot strictly adhere to the rules
of philosophizing, and call in absorption to as
sist us in explaining the modus operandi of me
dicines, until it is no longer doubted ; especially,
as the
difficulty is not thereby diminished.
for instance, cantharides ; a very or
effect
of which is to produce strangury.
dinary
If we admit that they are absorbed, we must also
acknow ledge that they are specifically determin
ed to the bladder ; and specific determination is
not accounted for with less difficulty than specific
action. If cantharides were absorbed to produce
a second
strangury, it would seem strange that
blister should remove the affection ; this, howof Doctor Barton.
is the constant

Take,

ewer,

practice

Or, if we take the Uva Ursi

as an

instance,

we shall find ourselves in the same predicament.
Admit that it is absoibed, it does not act by che
mical combination, or attraction, otherwise it
would dissolve calculi already formed, which is

•

edition.
Cullen's Materia Medlca, vol. 2d- page 5. 4to

[
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But it is well known that Uva
the case.*
and
Ursi alleviates the symptoms of lithiasis,
matter
; this,
of calculous
prevents the deposition
the secretion of urine,
do
must
altering
it
by
then,
action on
which can only be affected by a specific
The question then, is, whether
the kidncvs.
action is pro
ought we' to sav, that a specific
medium of
the
duced in the kidneys through
determination
a
that
the stomach; or,
specific
carries the medicine to the kidneys, where (still
is
by a specific stimulus) the same action excited,
effected in the secretion of urine.
and a
not

change

We cannot but consider it as a powerful
that me
objection to the doctrine of absorption,
effects.
same
the
dicines do not always produce

they were specifically determined to any part,
at
they ought uniformly to act upon that part,
is
which
on
than
least more especially
any other,
in
some
as
But
fact.
the
not
sympathy depends,
inexplicable manner, on the sensorial power, it is
of ac
easy to conceive, that the different degrees
If

*

cumulation, which may obtain at different times,
and in different parts, would have the effect of
deriving action into these parts.

frequently purge, though al
returned by vomiting. f Wre
learn from this, that the presence of a medicine
Cathartics

most

immediately

*

Gcrardi says, he obtained an acid from the Uva Ursi by distilla
to this he attributes all the good effects vf the medicine.
I have
had an opportunity of seeing this experiment several times repeated by
my fellow graduate Mr. Mitchell, but never saw any evidence of an
acid. And, indeed, were we disposed to give full credit to Gcrardi's ex
periment, we might, with some propriety, doubt his opinion, that the effi
cacy of the medicine resided in the acid ; for the carbonate of soda, lime
water, the beards of leeks, and even pure alkaline salts, have occasioniCA/ been found to relieve the disease as rcadil -.- as Uva Ursi.

tion, and

f Facts, tending
disease and recovery.

to

show the connection of the stomach with life>
Dr. Webster of Ed'.nburg.

L*
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in

a particular
part, is not necessary to produce
its ordinary effects,
provided a part of the system
has been under its influence.

But the great objection is, that ninety-nine
in the hundred, which have been
made with a view to decide the
agitated question,
have resulted in the negative ; perhaps even a

experiments

greater proportion than this
from

being certain,

that

a

:
and we are far
number of those which

favour the affirmative, are entirely accu
one who is in the least acquainted
with the casualties to which experiments are sub
ject, cannot be surprized at this ; nor shall we be
accused of impiety for suggesting, that even Ha
milton might be mistaken. This gentleman tells
us, that he obtained mercury in globules, by
the milk of a woman, under a
seem to

Any

rate.

slowly evaporating
salivation.

Our reasons for doubting this, are, 1st.
2d. The same expe
That it is a solitary case.
the saliva, blood,
on
been
riment has
performed
without detect
but
with
&c. of patients
ptyalism,
An
3d.
appearance very easily
ing mercury.*
sometimes produced,
is
for
mistaken
mercury,
when the saliva of a person in health is used.f

objections to Dr.
apply only to mercury

The
ment
*

See

experiments by

Dr. Slare.

Hamilton's experi
; we shall now en-

See also section 3d.

experiments

31 and 34.
+

36 and 38.

Hodge's Inaugural Thesis, pagesis
who
experimenting;on the
graduate, Mr. Downey,
a
profuse discharge of
Canadensis, a few days since, had
he

See Dr.

My fellow

SaneuinaS
■TSwcited by

that root.

Without

exactly knowing wl)

after the
shovel
Ssevirauimesonahot
spit
nerCeiVed little jrlobules,
several nm»«

;

3^'lS^Ki^fS^- &**,.
■particle

of mercury.

,

driven oft, he exnot to be distinguish«* had not uke» .

water was

^

[
deavour

out

point

to

have been adduced
not

on

]
certain facts, which
affirmative, if they do

why
the

operate the other way,

are

at all events

equi

vocal.
When mercury has been used for

some

time,-

the
by external or internal application,
con
a
to
and previous
gums change their colour,
siderable increase of saliva, a preternatural taste
is excited in the mouth, which continues for
sometime aider the medicine is laid aside : hence
it is inferred, that the mercury must be absorbed.
Unfortunately, however, it is not the taste of
that is perceived ; and
mercury, but of copper,
when we recollect that the same sensation is pro

whether

duced
not to

by other substances, we certainly ought
regard the taste of copper as a proof of the

presence of mercury.

lead, antimony,

That

taste of copper, is

sisted
each.

on

here

;

a

yet

fact
we

too

cec. do excite the
well known to be in

shall

give

an

instance of

Professor Thunbcrg, during his voyage
the Cape of Good Hope, was accidentally sali
vated by lead, and experienced the same copper
taste that is so constantly produced by mercury. *

to

Doctor Barton was salivated by tartar eme
and
tic,
experienced a similar effect : as is relat
ed by himself. +

Certain vegetable substances which have
effected a salivation, have also in-

occasionally
*

f

Vo

•>• to the

Lectures

jr.

Cape

of Good

M^t.ri?. M.dLcu.

V.<yt.

C P

Thunbcrg

[
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duced the same taste. Whether this holds
good
with Hemlock, Digitalis,

Camphor,

&c. I

Polygala Senega, Opi

unable to determine ;
but it was verified in the case of Mr. Downev,
v. ho had not
only the copper taste, but that pe
culiar odour in his breath, which every one asso
ciates with mercury ; except, perhaps it
might
be rather more fedid.*
um,

am

Hence it is sufficiently evident, that the
copper taste is not to be referred to an absorp
tion of mercury, but to a peculiar action excited
jn the organs of taste.
In illustration of this position, we might men
a fact relative to a new species of Luce rta, an
account of which Dr. Barton has lately presented
This animal upon
to the Philosophical Society.
several parts of
from
being irritated, discharges
white
matter
viscid
; which,
his body, a very
when applied to the tongue, produces a sensation
not unlike that we have so often had occasion to
It is, however, to be observed, that
mention.
for the first ten or twelve seconds, nothing but the
when the taste
insipid viscid matter is perceived,
than once
more
is
excited, as I have
tion

suddenly

witnessed.
taste in the
Now, if there was any positive
coeval with
be
to
matter itself, sensation ought
as is the case with
the application of the fluid,
this does not hap
other sapid bodies: but, as
is
and as the sensation, when produced,
pen
we must
the whole surface of the tongue,
that
account for the phenomenon by supposing

over

*

We have mentioned this

case

page 25 in

a note

[
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be specifically stimulated ; for a suffici
to allow the
ent length of time does not elapse
absorbed.
be
to
matter

organ

to

lon
It is unnecessary in this place to dwell
ever
has
it
if
of mercury ;
ger on the absorption
whitened a piece of money in the mouth, or been
detected in the urine* (which, from our experi
such instances
ments, we are inclined to doubt)
the
made
to
be
are too uncommon
ground work

of

general

a

doctrine.

have made to
the absorption of mercury, apply with equal force
The exhibition of this substance,
to turpentine.
in whatever manner applied, is constantly fol
lowed by a peculiar smell in the urine, which is
Here
of its absorption.
considered as a
Several

objections

that

we

proof

again, however,

'tis not the smell of

turpentine,

and nothing surely can be more
to regard this as an indication
than
preposterous,,
of the presence of turpentine ; otherwise we
might expect to find an abundance of that sub
stance in our meadows, during the spring season.

but of violets

;

It is,, nevertheless, very rational to consider
the violet smell of the urine as the effect of terebinthinate medicines, because it so constantly
follows their use : we object only to the manner
in wdiich it is explained.
Almost every one be
lieves the tides to be caused by the moon ; yet,
no one
pretends to say, that a portion of the moon
has fallen into the Mater, and thus, by giving it
additional bulk, encreases its height.
This phe
nomenon is
very generally allowed to be the ef*

Halier'sElrr.-.c.-.ta

Physidogix,

vcl.

5, page 85.

[
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feet of attraction, or
gravitation ; about which we
know just as much as we do of
sympathy ; that
is, we know such powers exist.

In opposition to the
absorption of lead, a
number of arguments
be
adduced ; some of
may
which are generally considered as favorable to
the opinion.
The workers of the lead mines in Sweden
formerly so subject to cholica pictonum,*
and so large a number of them fell victims to the
disease, that government was obliged to replenish
the mines every two or three years ; at present,
however, the disease is scarcely known among
them ; the reason of which is, that the workmen
are now in the habit of eating large quantities of
lard or butter. f
were

in this city makes it a constant
his
workmen fat soup, w henever
give
practice
vessels. He is completely
their
are
glazing
they
convinced of its efficacy. |

A

potter

to

That the bad effects of lead, when they are
in the sto
general, are produced by its action
the
from
would
prophylactic pow
mach,
appear
It is to be recollected, that fat is a
ers of fat.
and nutritious substance ; of course,
with
if it even entered the absorbents combined
assimi
the
the lead, so as to obtund its acrimony,
would soon leave
lating power of these vessels its bad effects.
all
the lead by itself, to produce

digestible

*

f

De Haen's Ratio Medendi.

Professor Barton's lecture

on

Materia Mcdica.

C
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We can state a feu facts relative to the operation of lead, which amount to a positive proof,
tie rt it is not absorbed previous to its action on
the

system.

Doctor Barton cured a profuse uve-dne
hemorrhage, which tie .-entcned life, by two
<rrsdes of saecharuui saturni : this was effected
within half an hour r.feer the exhibition of the
The Dr tor likewise stopt a very
medicine.

in a few minutes by tree same
I have seen many instances of this kind;
where the small quantity, its sudden operation
and powerful cflect?, convinced me that nothing

alarming cpistaxis,

ire- eras.

was

to

be attributed to its

absorption,*

Although we have mentioned, in a former
part of this essay, a decisive instance of the pos
sibility of a child bc'irc; affected by a cathartic gi
ven to its mother, such instances are
very rare.
Dr. Young says, he never saw a single case ; f
and Dr. Cuilen says, that infants are not affected
by sucking intoxicated nurses. J Hence, we are
justified in an opinion, that wherever such cases
do occur, they are preternatural, and we are to
suspect something morbid.

It U,

nevertheless, a well known fact, that
milk, but the very flesh of animals

the

only
feeding on garlic,
not

has both the smell and taste of
their aliment.
But garlic is nutritious ; and we
shall admit the absorption of all " such matters
"
as arc in
any manner qualified to supply the
*

Seepage

■)■ See his

\

1st. section 2.1.

treatise

on

milk.

Cullen'sMatu-'a Medica, vol. 1st. page 524, 4to edition.

3i
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C!

substance of the body, whether solid or fluid.''
We are yet ignorant how far the
process of assi
milation must be carried to effect this
purpose ;
certain it is, however, that in the less
perfect ani
mals, assimilation is by no means so complete
as in man. Innumerable facts
might be brought in
proof of this ; as well as to prove that the absor
bent system is possessed of an
appetency, either
sentient or mechanical.* Whence it happens, that
while the vessels properly perform their functi
ons, no substance incapable of assimilation, or in
other words, no substance, which if admitted in
to the circulation, would be productive of evil
consequences, is suffered to pass.
Concerning the poisonous quality of cer.
fish, as the Baraeuta, the Spar us erythrinus, f
&x. as well as some birds, we have but little
Doctor Hodge has treated the subject
to say.
and his explanation is
very ingeniously indeed,
Should any future
much more than probable.
that those fish derive their
prove,
experiments
it
poisonous quality from their proper food,
to
convince
more
still
clearly
would only serve
the process of assimilation is
us, that in man,
carried much farther than in many other ani

tain

mals.

But

hereafter
to

our

to

frogs, which are
mentioned, give us good reason

experiments

be

en

that in certain conditions of the
transudation may take place during the
low er or
the animal (at any rate in the
the case I con
This

susnect,

system',
life of

being
der of animals.)
confident of escapfess I should not be very
*

Some of

our

experiments

we

+ This is the red Scr.-Ihvam,

BcscLionww^lvatuI.

hope

will shew this.

by eating which,

Barto^ Lecture,

the

crew

of the sh ip

on ,.a,r.,

...,,

ca.
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in"' all

danger,

]

I to cat the Baraeuta, af
had been taken, as menti-

were

every precaution
tioncd by Dr. Hodge.

ter

The fish, it seems, is poisonous only at one
Transudation only happened
season of the year.
There ap
in Frogs, at one season of the year.
in
this
a
be
respect ; I
great analogy
pears to
have not had an opportunity of seeing the fish,
and cannot determine with certainty.

r
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SECTION III.
Non

fingendum

aut

quod

sed inveniendum,
faciat vel fecit.
lord Bacon.

excogitandum,

natura

in the
preceeding pages, given
sketch
of the facts and arguments
imperfect
on both sides of the
disputed question, we shall
relate some experiments ; the greater number of
which were made whilst the author implicitly be
lieved in the doctrine of absorption ; on which
account he may at any rate, aspire to the merit of
being candid.

HAVING,

Sin

We do not mean to take up much of our
time by inductions as we go on, but shall relate
the experiments as they were made ; and subjoin
a few general conclusions.
it is secreted by a gland
to the
highly organized, and peculiarly adapted
could
we
which
in
fluids
those
of
purpose, is one
mer
find
to
iron,
least
with
probability expect
an heterogenous
such
is
it
But
Sec.
again,
cury,
its anal
compound, that one entirely ignorant of
not be more surprized at meeting with
would
ysis,
which it
these metals, than with many substances
asserted
by
does actually contain. It is however,
who have
Mr. Lorry, that the urine of persons
taken large quantities of chalybeate medicines,
Mr.
will be turned black by an infusion of galls.
circumthis
believes
the
contrary,
Cruikshank on
Having, as I thought, a
stance never to happen.
I was resolved to put
very favourable opportunity,
it to the test of experiment.
The

urine,

as
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EXPERIMENT

I.

From a patient of Dr. Barton's, who had
taken, in the course of a month or six weeks,
1150 grains of rubigo ferri, I obtained a quantity
of urine ; to one portion of which I added prussiate of lime, to another prussiate of pot-ash, to
a third alcohol of galls; no change of colour was

observable in either

case.

EXPERIMENT

II.

ounce of urine, I added 5 grains of
and
kept it at the temperature of 96
rubigo ferri,
Ai
The result of this experi
hours.
for
degrees
ment in no w ise differed from the former.

To

one

Oxyds,

'tis true,

the

are

insoluble in water, and
on this account ob

rubigo ferri is an oxyd :
jections might be made to the
were

it not that in the

same

above

urine,

experiments,
an

excess-

of

acid was proved to obtain, by the
litmus paper. This acid was, in all

simple test of
probability, the
ought, therefore, to

lithiasic ; we
suspected iron present in the form of a
neutral salt (rather than an
oxyd) from which it
would have been precipitated
by the alcohol of

phosphoric,
have

or

galls.
Willing, however, to remove every ob
jection, as far as lay in my power, I thought it
might be prudent to try the effect of some acids,
^

whose affinities are better understood
than those
of the above mentioned.

[
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EXPERIMENT

III.

Two ounces of urine, obtained from the
patient before alluded to, was evaporated to dry
ness ; twelve
drops of muriatic acid were added
to the residuum, which was suffered to stand for
half an hour, in a warm temperature, at which time
I added two ounces of water, and
applied a low
heat for three hours longer ; after which the
whole was divided into several portions ; to the
first I added alcohol of galls, to the second prussiate of pot- ash, to the third prussiate of lime ;
the galls produced no change, but the prussiates
struck a dark blue colour.

This experiment was repeated with the
sulphuric acid ; the result was precisely the same.
It was also repeated (on a smaller scale) by ad
ding the acid previous to evapoi ation ; still no
:
of
change was effected by the alcohol of galls
test was inaccurate, and
the
concluded
I
course,
that I had certainly detected iron by the prus
But upon adding some of the same test
siates.
one
grain of
to a quart of water^. .containing
was
instantly produced ;
dark colour
copperas, a
so bad, as I had
not
me
it
was
which convinced
been led to believe.

This

naturally induced

me

in the experiments,
of lime and pot-ash :
prussiates
was therefore made.

deception

periment

to

suspect

some

made with the
the following ex

[
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EXPERIMENT

IV.

To two ounces of pure water, containing
three drops of muriatic acid, I added the prussiate of lime, and was immediately surprized by
The sulphuric
the appearance of a blue colour.
the
same
effect
have
acid was found to
; though
in a less degree ; nor was the result different
when I used the prussiate of pot-ash.

Hence it is evident, that to determine con,
cerning the presence of iron, is not so easy as is
generally imagined ; for, if it be in the condition
of an oxyd, or super-saturated with an acid, the
alcohol of galls will afford no criterion ; and the
prussiates of lime, and pot-ash, strike a blue co
lour with the muriatic and
sulphuric acids, when
no iron is
present.

EXPERIMENT

V.

I took two portions of urine, obtained from
Dr. Barton's patient; to one I added a few
grains
of rubigo ferri, to both ten
drops of muriatic acid,
and applied heat for three hours
; the acid was
then accurately saturated
by quick -lime, and the
different portions tested
by alcohol of galls ; the
first threw down a
precipitate somewhat coloured '
the other was
white.

completely

Therefore, as it is possible to detect iron
the above process, even
though it exist in the
condition of an oxyd, I am
obliged to suppose
that it was not
present in the urine of the patient
who had taken it m such

hy

large quantities.

[
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EXPERIMENT

VI.

My next object was, if
possible, to detect
certain articles in the thoracic
duct, or blood it
self. With a view to this effect, I threw into the
rectum of a kitten one ounce of the
watery solu
tion of gamboge*
containing a portion of the suh
phate of iron.f Four hours afterwards, a small
quantity of chyle was obtained from the thoracic
duct, by the assistance of Dr. Jacobs ; alcohol of
galls caused immediate coagulation, but no black
tinge ; nor was the colouring matter of the gam*boge any where to be perceived, except in the
alimentary canal.

EXPERIMENT VII.

an ounce of ink was used in this ex
the kitten suffered to live twentyand
periment,
The intestines as far as the vahe of
one hours.
were found distended to their full
the ilium,
size, and appeared of a black colour ; w hen they
were
nothing was found but a small

Half

opened
quantity of yellow mucus, the coats being con
siderably thickened : the black colour was evi
dently derived from the injection, though some
what of sphacelation had began. The lacteals

in the least altered in appearance ; nor
could we discern any portion of colouring matter
in the thoracic duct.
were not

*

The

gamboge

was

added

to

render the fluid visible in the

tics, in case it should be absorbed.
Recto ligatc, injectio non-redderetur.

■J

lympha

[
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EXPERIMENT

VIII.

the abdo
An incision being made through
I in
kitten
a
of
minal muscles and peritoneum
the
but
the cavity ;
jected one ounce of ink into
the
animal, prevented
and scratching of

struggles

as 1
from closing the aperture as completely
to
me
accident
obliged
could have wished. An
when
and
three
hours,
or
two
leave the place for
On remov
I returned I found the kitten dead.
round the
distance
some
for
which,
ing the

me

skin,

incision

was

completely dyed,

I found the

mus

cles on the anterior pert of the abdomen quite
to their
black ; this appearance was not confined
whole
their
superficies, but obtained through
The lacteals were as transparent as
substance.
natural :
usual, and were in every respect entirely
I wiped
when
but
the intestines were black,
them with

which

cavity

fluid,"

was

sponge the colour disappeared,
The
not the case with the muscles.
a

of the abdomen was nearly full of
more diluted than the ink injected.

EXPERIMENT

a

black

IX.

One ounce of water saturated with copperas,
and as much solution of gamboge was adminis
tered per rectum, to a large snapping tortoise
which was not ejected : the next day I gave
him two ounces of the sulphate, and one of gam
boge, using the same precaution as in experiment
sixth ; seven hours after this, I proceeded to dis
section. The lymphatics are naturally large and
numerous in this animal, which induced me to
make it the subject of an experiment : they were

39
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in the present case, not at all coloured
by the
gamboge, nor did the alcohol of galls alter the
fluid which they contained, except by
coagula
tion.
After much difficulty, the thoracic duct
was

secured,

and

; a quantity of chyle
quite transparent, and

punctured

issued forth, which

was

simply coagulated by the addition of alcohol of
galls, without the slightest tinge; although a black
colour instantly appeared when I added the
smallest quantity of the sulphate of iron.
Thro'
the greater part of the intestines the iron
sily detected.

was ea

EXPERIMENT X.

Having kept a dog thirty-six hours without
food, an incision was made into the cavity of the
abdomen, and three ounces of copperas water
thrown into the jejunum ; the intestine being se
cured by ligatures was returned, and the lips of
Six
the wound brought together by stitches.
tho
the
and
was hung,
hours afterwards the

dog

racic duct, lymphatics and mesenteric glands care
was there any
fully examined ; in none of which
the pro
when
of
iron,
indication of the presence
per tests

were

applied.
EXPERIMENT

XI.

of food
upon a quantity
two
near
for
barely sufficient to sustain life,
was
he
time
frequently
months ; during which
M. four ounces of ink
bled. At nine o'clock, A.
of
the jejunum, after the manner
were thrown into
hours
U hen six
Doctors Lister and Musgrave.
A

dog

was

kept

[
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elapsed, the dog was killed ; a very large
was obtained from
quantity of transparent chyle
The
the thoracic duct.
lymphatics were, cer

had

all of the same colour, but this did not
that
depend upon the contained fluid ; for when
was still observ
difference
the
was
pressed away,
able, and when the chyle was let out, it was quite
not

tainly,

limpid.
The foregoing experiments, in addition to
those of Doctor Hodge, were sufficient to con
vince me, that if the absorbents could, by any
process, be made to take up iron, it was not to
be done in this way.*
Still, however, I could
not give up the idea : by using small doses I
might succeed. We know not the utmost extent
of habit ; many nations live upon food, which, it
would seem, nature had never designed for tfiem.
Certain animals, by custom, are brought to di
gest substances, which, at first, the stomach even
rejected. It is now well known, that the horses
at Hudson's
Bay subsist upon flesh ;f and perhaps
no animal is more
purely phytivorous than the
horse.
Daily observation teaches us, that food,
to which we are not accustomed, is
frequently
productive of disagreeable effects, and rarely ad
mits of a healthy digestion till its use has been
continued for some time ; but, at length, be

salutary.

comes

Reasoning therefore, from
came

much

Barton's

variety

more

confident of

analogy,

success :

"

I be

Doctor

experiments were directly in point ; a
vegetables, on which he experimented,

of

*

See

f

Barton's lecture*

introduction,

pa^c 11.
on

Natural Historv.

[
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refused

to take up iron at first, but after a
while,
absorbed it in abundance.*
An ingenious phi
losopher, Dr. George Pearson, has lately dis

covered, by some very interesting experiments,
that sulphate of iron is a most powerful manure :
and the most accurate naturalists, have never yet
been able to draw a line, which should separate
animals from vegetables. In the following expe
riment, therefore, I endeavoured to avail myself
of the power of habit.

EXPERIMENT

XII.

Monday the 10th of May, I gave a dog,
apparently in perfect health, ten grains of an oxyd
On

11th. gave him
of iron, with bread and butter.
12th.
twenty-five grains. 13th.
twenty grains.
increased the dose five
thus
and
thirty grains,
the 24th, when his
till
Thursday
grains per day,
taken 745
dose was eighty-five grains; having
the sul
with
grains since the 10th. I now began
:
of
mentioned
this, I
phate, for reasons before a
and
bread
of
on
ten grains,
piece
gave my dog
On
of
Saturday
two
grains opium.
butter, with
with two of opi
the 25th, he took fifteen grains,
the dose was increased five grains per day,
um

•

sometimes
without affecting him considerably ;
food when
his
refuse
he would appear sick and
course of the
the
in
it
ate
offered him, but always
above
was sixty grains ;
day. June 5th, his dose
to give
continued
but
raise
it,
which I could not
when I drenched
him one dram till the 19th,
solution; in the aiterhim with three drams in
at
hundred grains of the.powder
noon he ate one
took
he
the
24th,
till
doses From this time

Zo

Dr

Barton's lectures

on

Botany.
F

[

^

]

in divided doses, one hundred grains a day. The
whole quantity of sulphate amounted to 1945
or four ounces and twenty- five grains.

■grains,

On the 24th. I put an end to his existence.
The contents of his stomach struck a deep black
w ith
galls ; those of the duodenum and jejunum
underwent the same change, but in a less degree.
The whole tract of intestines was thicker than
natural, and somewhat indurated. The lacteals
contained a fluid, which was not altered by any of
the mesenteric glands were carefully
examined, both at the time, and on the succeed
ing day, but nothing evinced the presence of iron.
Several of them Avere cut in two, and suffered to
stand during the night, immersed in water con
the tests

taining
A

;

alcohol of galls.

ligature

had been

placed

on

the thoracic

duct, and a large quantity of chyle wTas now col
lected ; I tested it in various ways, but was only
able to produce coagulation, without a change of
colour.

The bladder was partially distended with
urine ; this I subjected to the different reagents,
but my success was still the same.
In order to examine the blood, I had killed the
dog by cutting his carotids. A portion was caught
in a wine glass, and a few drops of the tincture
of galls, added ; a brown colour was
produced.*
This, with two other portions, was set by to stand
till the next clay : one was blood
by itself, the
other contained pure alcohol.
In the

morning

*

See

experiment

15.

[

they

were

all
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coagulated ;

]
the

portion

to

which

had been added the tincture of
galls was a solid
mass, of a brown colour on its surface ; the
one

with alcohol

appearance
into

serum

likewise solid, but of a different
that without addition had

was

;

separated

and crassamentum, the latter

florid red.
The serum was
simply
alcohol
of
by
galls, w ithout the

was

a

coagulated

slightest tinge.

experiment xiii.

On the 20th of July, I gave another
dog ten
grains of the oxy-sulphate of iron,* which he
ejected per orem, before noon. 21st. he took ten
grains. 22d. fifteen grains, which operated some
what as a cathartic. 23d. twenty grains ; after
this the dose was regularly increased five grains
a day, without producing any effect, till the 21st.
of August, at which time he had taken 2810
grains ; his last dose was one hundred and fifty
grains. 22d. I offered him one hundred and sixtyfive grains, but he refused it, and appeared, sick ;
I bled him, and repeated the experiment on the
The next
blood with the same result as before.
and took one hundred
was quite well,
he
day
took the same
grains in divided doses. 24th. he
which I did not attempt to raise
above
quantity,
the whole period I allowed him no
it.

During

food but the

vehicle of his medicine

;

conse

he became very poor.
September 1st. I
blood
presented the same
bled him again, the
as before.

quently

phenomena

of iron will not strike a black
*
Dr Woodhouse savs, that sulphate
)
is composed of two salts, sulphate
colour with the gallic acidd Copperas
of the
the
I
used
copperas
and oxy-sulphate. In my last experiment
as being imlder and better
the

oxy-sulphate,
shops In this I preferred
calculated to strike a black colour.
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Sept.

3d.

large quantity

]

I cut the carotids, and caught a
The above experiments
of blood.

extensive

scale,
again repeated upon a more
but I do not think it necessary to specify parti
al
culars, as they differed in nothing from those
were

ready mentioned.
A ligature was passed round the thoracic
duct, and a large quantity of chyle or lymph ob
tained , in which we could by no means detect
the presence of iron, though repeated trials were
The mesenteric glands were of their na
made.
tural colour, and when suffered to stand till the
next day, were only affected by the astringency
of the galls. The lymphatics between the glands
and the intestines were the largest and most
beautiful I had ever seen, but contained no iron.
The intestines changed their colour as in the
former experiment. None of the secretions were
affected by the reagents ; the urine and bile were

particularly examined.
The

spleen was much harder than natural,
but little different in size ; a portion of it
examined without detecting iron.

though
was

The
were

intestines, through

small,

The gall bladder
green bile.

was

very

experiment

As
excite

their whole

course

and their coats somewhat indurated.

even

the

and full of

xiv.

oxy-sulphate

considerable

large

is

so

inflammation,

acrid as to
the expert-

L

^

]

ment could not

able

iron,

be very fair ; it would be a desir
substitute some mild
preparation of
which might
easily be detected. Accord

thing

to

ingly, in this experiment, I used the sulphate
iron repeatedly washed in
boiling water.
The first dose

was

five

grains

;

the

dog

of

ap

peared healthy : his dose was increased as in the
last experiment. When I killed him he had taken
five ounces and twenty-five grains. It would
only
be repetition to detail the particulars of this
expe
riment : I was still unable to detect the iron
by

whatever means I used.
The blood indeed was
turned brown by alcohol of galls ; but the follow
ing experiment convinced me that this change
could not be attributed to any absorption of iron.

EXPERIMENT XV.

I procured a dog that I am well convinced
His blood
had taken no preparation of iron.
same phenomena that appeared in
the
presented
the above experiments ; a few drops of alcohol of
galls caused a dark brown colour, which upon
Sim
some time became almost black.

standing
ple alcohol only

caused the serum to coagulate,
The brown
which remained of a turbid white.
been
have
occasioned by a
colour must, therefore,
the galls.
from
the
of
tanning

precipitation

experiment xvi.
was a pig.
The subject of this experiment
when it
mother
its
I took the dittle animal from
holdit
milk,
upon
a week old, and fed
was

only

[
ing

a
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]
at first the

portion of copperas in solution
increased
was small, but was gradually
:

till it
dose
end of a
the
xVt
size.
considerable
of
became
month the pig was hilled ; but 1 was not more
Still I
successful in this case than heretofore.
could detect

no

iron.

These experiments excited some doubts
of the absorption of iron, by the animals I had
hitherto subjected to its effects ; but the autho
rity of Doctors Monroe and A. P. Wilson, in
duced me to believe I should certainly detect it
'Tis true, these gentlemen did not ex
in IVmes.
periment with iron, but they used articles not
less active, which I thought proper to try myself,
before I proceeded farther.

experiment xvii.

—

Friday, July

24.

At 11 o'clock P. M : I applied pledgits of
dipt in a strong spirituous solution of cam
phor, to both hind legs of a pretty large frog.

lint

(rana pipiens ) Saturday morning at 7 o'clock,
I found him dead. The skin was carefully taken
off; that part to which the camphor had been
applied, was removed by instruments which were
not again used ; the different
parts were dissect
ed by different instruments
(this is a precaution
I used in all my
The smell was

experiments)

—

very distinct even in the liver, as was observed
by several persons, some of whom were entirely
ignorant of the experiment. The taste I thought
I could perceive ;
this
have been

perhaps

an

might

idea associated with the smell.

[
experiment
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xvi 1 1.

]

—Sunday, July

26.

Having about three ounces of
strong cop
peras water in a quart tumbler, I put into the
solution a large frog, (rana
ocellata) and covered
the tumbler with a piece of
He imme
gauze.
diately showed signs of great uneasiness ; in 15
minutes he was more composed ; in 35 minutes
I observed the vessels of his feet to be
very dis
tinct ; in 50 minutes the vessels over the w hole
body were very evident; as yet he was quite
lively. In 65 minutes his eyes began to grow
dim ; in an hour and an half he did not move
unless touched, but still respired ; in 2 hours he
[lid not stir when pricked pretty smartly. At
this time I took him out, and removed the skin
The abdomen was opened with a lan
as before :
of the viscera were touched with
several
cet ;
alcohol of galls ; the stomach and rectum con
tracted very strongly, and shortly after became
quite black ; the other viscera also changed co
The stomach contained a quantity of fluid
lour.
which was not altered by the tests ; but when
abraded
they were applied to the internal surface,
case and
one
in
colour
the
black
a
of its mucus,
a

blue in the other,

was

instantly produced.

When the cavity of the thorax
I found the heart still beating.

was

opened

applied to the surface
cellular membrane
the
immediately undertheskin;
became
black, which
some
depth
and muscles for
towards the bone, round
Alcohol of

Gradually
which

galls

was

disappeared
slightest change could be observed.

not the

[
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The gall bladder was much
distended than natural.

larger,

and

more

Here, although the frog was completely
immersed, it is hardly propable that any of the
solution found its way into the stomach, other
wise the fluid contained in this viscus should
This might
have changed colour by the tests.
be put out of the question.

EXPERIMENT

XIX.

AugUSt

24.

A frog wras suspended by a piece of tape
fastened to his superior extremities, and extended
by a half pound weight. Being placed in a tum
bler, a strong solution of copperas was made to
reach just as high as the point of the sternum. He
struggled violently but was obliged to submit ; I
observed however, that by his exertions the solu
tion was splashed over his whole body.
At the
end of three hours he became pretty
quiet, yet
when released was capable of motion.
His skin
was taken off, and the dissection
performed as be
fore related : The heart was still in action. The
stomach contracted strongly when touched
by
alcohol of galls ; the change was more evident
on that
part which had been below the surface of
the water, but could be perceived for some dis
tance above, and more
evidently in places where,
by the struggles of the frog, the water had been
thrown on his body, and
prevented from running
off by a horizontal position.
When the stomach

opened, the contained fluid and internal sur
face evinced the presence of iron more
strongly
than the external ; the
oesophagus through its
whole length had a
w hen alcohol of
was

purple tinge,

galls

was

j
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[
applied.

The surface of the limbs im
under
the
mediately
skin, presented the same phe
nomena that were related in our last
; round the
bone no change could be
perceived. In every
part the vessels were much distended, and the

gall bladder

contained

than natural.
This

a

greater quantity of bile

experiment suggested

some

curious

doubts. I had detected the iron in various
parts

;

much could not have
passed by the mouth, though
some of it did in
spite of my precautions. Could
this be absorption ? If so, the
appearances were
very singular : but we have been taught from our
infancy to believe that transudation cannot take
place in the living animal. Further experiments,
alone can determine.

experiment

In

a

xx.

-September

—

strong solution of copperas,

a

15.

large frog

(Rana ocellata of Linneus) was suspended in the
following manner ; having a piece of thick paste
hole in its centre just large enough
to admit the posterior half of the frog, he was
drawn through as far as the superior extremities ;
to his hind legs was appended an half pound weight,
and -to prevent his retracting through the aper
Thus
ture, his fore legs were secured above.
was laid on the top of
the
accoutred,

board, with

a

paste-board

a sufficient quantity
of the solution, to reach within a small distance
of the top. He shewed as many signs of uneasi
for a considera
ness as his situation would admit,
released
I
him, and
hours
three
ble time. After

a

glass tumbler, containing

[
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found that he still respired, and had the power
of drawing in his legs when touched.
The skin was removed and the abdomen
laid open as before ; when the sternum was raised
I found the heart pulsating very strongly.
Al
cohol of galls was dropt on the external surface
of the stomach, a violent contraction ensued, and
an almost instantaneous
change of colour ; but it
is remarkable that the black tinge extended no
higher than the surface of the water, so that the
part of the frog which had been immersed, could
readily be distinguised from that which had not,
merely by the application of the alcohol of galls.
The anterior part of the stomach, or the surface
in contact with the abdominal
muscles, received
a much
deeper black from the alcohol, than did
the surface opposed to the
spine. When this
viscus was opened, the test was
applied to the
fluid it contained, but no
change was effected ;
the internal coat
being abraded, an evident co
lour was produced in that
part nearest the abdo
minal muscles ; whilst the other next the
spine,
suffered no alteration.
When the muscles of
the lower extremities were cut
into, and the
test applied, the
extended
from
the surface
tinge
about half way to the bone,
gradually becoming
less evident.

This

experiment,

the reader may be
sure,
'Tis true,
the
a/iatomy of the frog is but imperfectly un
derstood, and I know as little of it as most peo
ple. If these are absorbents leading from the
skin to the stomach on its anterior
surface, they
must be very delicate, as I never could
perceive
any thing of the kind when removing the abdo-

did

not serve to

silence my doubts.

[
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minal muscles,
though assisted by a glass. But
them to exist,
(as indeed would seem
probable, from some experiments made by my
fellow graduate, Mr.
Young) their action will
not explain the
appearance we have

admitting

According

to

Mr.

described,

Young's experiments,

these
vessels carry water, &c. into the
cavity of the
stomach. In mine, the liquor in the stomach was
never coloured when
nothing had passed by the
mouth ; of course the iron could not have been
carried by the absorbent vessels, for in this case
it should have been deposited in the
cavity of the
stomach, and coloured the liquor and the inter
nal surface in every part alike,

experiment

A
&c.

as

xxi.

—

September

frog prepared by means
particularized in the last,

18.

of

paste-board,
suspended
This frog re

was

in a strong solution of copperas.
mained in the sulphate but little more than half
as
long as the last ; accordingly when I released
him he made several attempts to escape, and
seemed inconsiderably affected by his severe
treatment. At the end of two hours the skin was
When
removed with every necessary caution.
sur
external
the
on
was
alcohol of
dropt

galls

face of the stomach, a powerful contraction was
produced, and an immediate change of colour,
but less evident than the last ; owing probably
were
to the difference of time during which they
above
ring,
respectiveh'isuspended. A transverse marked
the
which no colour could be observed,
The
extended.
had
to which the solution

height

not
internal surface and the fluid contained were
and
mouth
in the least altered ; the oesophagus

[
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particularly examined,

were
was

52

but I

am sure no

iron

there.

The surface immediately under the skin
turned as black as ink, but the muscles at a
little depth, remained of their natural colour.
Most of these experiment, especially the two last
were several times repeated, but w kh so little va
riation, that I think it unnecessary to relate them.

experiment

xxii.

—

September 20.

Pledgits of lint were confined on the inside
a
frog's thigh ; the frog was bound on a board
so as to
prevent motion, and the lint kept con
At the
wet
with solution of copperas.
stantly
end of six hours the skin was taken off; no
change of colour was perceptible on any of the
viscera, but the muscles immediately under the
lint turned black to a considerable depth ; the
colour extended a little on every side, but not
more in the course which the absorbents are ob
served to take in the human
subject, than elsewhere.
of

EXPERIMENT

A

back

frog being
as to

XXIII.

confined to

prevent motion,

a

board

on

his

piece of lint laid
over his stomach was
kept constantly wet with the
solution as above. When five hours had
elapsed,
I proceeded to examination.
That part of the
stomach directly under the lint, turned black
by
the application of the usual test ; the colour was
a little diffused, but on the
opposite side not the
so

a

[
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smallest change was evident.
face and the contained

fluid,

The internal sur
unaffected.

were

The two last experiments were not
repeated:
I intended to have made several others which I
had reason to hope would have given a more de
cisive result ; but a variety of circumstances
prevented any farther prosecution of the subject
till the following spring.

experiment

xxiv.

—

March 20, 1803.

frog in a solution of the sul
and
in
iron,
my former experiments,
phate
suffered him to remain two hours in that condi
tion. When he was taken out, I observed the
cutaneous vessels to be inflamed ; not the small
He was then
est degree of torpor was evident.
washed in clear water, and wiped dry ; alcohol
of galls applied to the skin caused violent convul
the
sions, but no change of colour. This being
I

suspended a

of

as

ex
with the skin, it was not worth while to
for
him
therefore
I
replaced
amine the viscera ;
a
se
out
Upon taking him
three hours longer.
was
still
whilst
vigorous, a slight tinge was
cond time
other part
produced on the skin, but every from the
test,
a colour
of
receiving
incapable
tried.
and

case

though carefully

repeatedly

de
that this failure might
.ve are taught that
since
pend upon the solution,
w 11 strike a black
an oxy-sulphate
convinced myself that
colour with galls; but I

It

was

possible

Tothing^ut

rendering
the solution was a proper one, by
water.
of
ounce
an
in
drop of it sensible

one

[

54

]
March 21.

EXPERIMENT XXV.

The last experiment was repeated, with this
difference, that the frog remained four hours un
The result was the same.
disturbed.

experiment xxvi.

—

March 28.

A froo: remained eight hours in the solu1 he
tion before he was subjected to dissection.
result did not vary.

experiment xxvu.

I
hours
taken

kept

a

—

frog suspended

March 30.
as

but still did not succeed.
out alive and active.
;

experiment

xxviii.

—

before, for
The

April

frog

ten
was

1.

A

frog was accoutred with
paste-board, &c.
placed in a solution of copperas, at 10 o'clock,
A. M.
At 8 in the evening I found him
quite
lively ; at 7 the next morning he was not dead.
The result of this experiment differed in nothing

and

from the last.

experiment

I
him
six

confined

till he was
hours; and

so

xxix,

—

April

5.

frog as before, and kept
entirely dead, which was thirtynow I was
just able to dis.
a

[

]

slight tinge by the application of the
nothing when compared with my for
experiments.

cover

tests ;
mer
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a

but

It is to be observed that all these frogs hap
pened to be pregnant, and how far that might in
fluence the experiment I was unable to determine.
At any rate, I was obliged to refer the difference
between these experiments and those made the
preceeding summer and autumn, to some condi
tion of the system, because the frogs lived so
Since then, howrever, I have had
much longer.
an
opportunity of trying a male frog, w ith no
But the season of their amours
better success.
is not yet over : most animals seem to enjoy life
in a more perfect state during this period ; and
it is but reasonable to attribute something to that
We may without hazard, con
circumstance.
of the year is an important
the
season
that
clude

experiment upon animals,
vegetables ; more especially cold

consideration in every
as

well

as

blooded animals.
Hitherto my experiments have been pret
iron. Of this I have nothingty much confined to
some facts, &c. re
more to say ; but shall relate
of a disserta
limits
the
As
lative to mercury.
me to a few articles,
confined
tion
because it
these two were selected ; the former
latter because
is most decisively detected ; the
of all others it has the most plausible arguments
in favour of its absorption.

necessarily"

of
During the winter I had an opportunity
under
whilst
died
had
seeing three subjects who
ooIn one of these Doctor Jacobs
a ptyalism.
two
other
The
the
larynx.
served mercury on

[
subjected

were

to

"these,

]

very minute

examination,

the
&c.
the
pancreas,
glands,
however, we could discern nothing like

both anatomical and
larynx, the salivary
In
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chemical, particularly

mercury.
A qjjantity of saliva was obtained from a
patient who had been a long time on the use of

mercury, and was labouring under a
ptyalism when the saliva was reserved.

profuse

EXPERIMENT XXX.

One pint of the above saliva was kept over
low heat for forty-eight hours ; at which time
it was evaporated to dryness. Nothing like mer
a

cury appeared in the residuum ; nor did a piece
of copper, which had been suspended over the
vessel, exhibit any signs of amalgamation. Con
ceiving it possible for mercury to exist in some
form not susceptible of amalgamating, I added
to the residuum a few
drops of nitric acid, with
twice as much water.
After suffering it to re
main in the same heat for half an hour, I rubbed
it on a cent with a piece of leather ; not the most

alteration was produced in the colour of
the copper, except what would
naturally result
from friction

trifling

EXPERIMENT

To four

XXXI.

ounces of saliva, I added twelve
of nitric acid : a
piece of copper was pla
ced in the vessel and another over it. A
low heat
was
applied for thirty-six hours ; at which time

drops

[
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the fluid was of the consistence of an extract*
The copper was now examined, but it remained
in statu quo, or perhaps a little
brightened by
the acid, the action of which had given the liquor
a
green colour ; the suspended piece was entirely
The copper was replaced, and the
unaltered.
heat raised till the whole mass became ignited ;
which happened at a low temperature, owing to a
.crack in the glass. After this was over, and the
vessel had cooled, the copper was again examin
ed, and found to be somewhat whitened. The re
siduum was now of a colour not unlike colcothar
of vitriol, and the glass vessel in some places ap

peared to be gilt.
changed.

The

suspended

copper

was not

something like mercury ; the
it
following experiment I thought would detect
more completely.
Here seemed

EXPERIMENT

XXXII.

and an half of the saliva was expos
without effecting
ed to a low heat for three days,
a
piece of copper. The
the smallest alteration on
oil flask, over which
an
saliva was confined in
1 he
hole m it.
small
a
with
was placed a cent
an extract
like
matter
a
glass now contained
dish and evapo
which was poured into an open
be seen as
could
No
mercury
rated to dryness.
with pow
was then triturated
vet. The residuum
But
heat.
red
a
to
der of charcoal, and exposed
than before.
I succeeded no better

A

pint

have been volatiliz
The mercury could not
was in the open
saliva
the
ed by the heat, whilst
H

[
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for the heat at this time was no greater than
when applied to the flask, in which case it certainlv did not rise, or the copper on the top

dish,

.

would

have shown it.

EXPERIMENT

XXXIII.

Having put one grain of fulminating mer
of the saliva, and agitated
cury into four ounces
them completely, a piece of copper was added,
At the end of three
and a low heat applied.
out evidently gilt.
taken
was
hours the copper
The colour here was vastly different from that

observed in

experiment thirty-one.
EXPERIMENT XXXIV.

ounces of saliva obtained from a
person, was treated after the manner spe
cified in experiment thirty-one, except that in
this case the glass was sound, and therefore I
could not produce ignition. No change was ef
fected on the copper ; the glass, however, show
ed nearly the same appearance as before ; and I

Three

healthy

to believe the whole was
owing to
of the saliva.
procured saliva from two other patients, and
treated it as above ; the result was not more suc
cessful.

am

disposed

the
I

mucus

EXPERIMENT

On
young

Thursday the
pig, four grains

XXXV.

24th February, I gave a
of blue ointment.
Fri-

[
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day he took six grains ; he did not appear to dislixe it.
The dose was
gradually increased, with
out
producing any evident effect till the 22d
of March ; at which time a diarrhoea
supervened,
and the animal died in two
days. The whole
quantity of the ointment which he had taken
amounted to two ounces and an half.
Certain
circumstances rendered it impossible for me to
examine the body for several days, of course the
blood was lost.
Before opening either the thorax or abdo
men, the skin was removed from the muscles of
the neck, and the larynx taken out ; the flesh was
in a great measure dissected off, and the cartila
ges with their connecting membranes, after a
careful examination, placed to dry.
The sali
were then cut
;
away
nothing like
vary glands
were divi
been
discerned,
they
mercury having
ded into minute portions, and put in glass vessels
with gold and copper ; the metals were not alter
The muscles likewise
ed two days afterwards.
were carefully examined, but we found nothing
preternatural. The bones were partially cleaned
and put away, to be examined, again when dry.
The stomach contained a considerable por
tion of black matter, which was the ointment
About the pylorus a few very
mixed with food.
small globules of revived mercury were to be

the small intestines were nearly empty ;
the colon was filled with a substance resembling
the
that contained in the stomach ; here however
seen ;

mercury was much
great number of pretty

more

appearing m a
large globules.* The
evident,

had separated the fat from
*
It would seem that the digestive powers
ointment had reached the colon,
the mercury, and that by the time the
the
was selected and taken up by
a portion of nutritious matter
of our opinion, as the same observa
tics. This is an argument in support

lympha

tion

does

not

hold in the

next

experiment.

C
lymphatics
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and mesenteric

]

glands

were

perfectly

natural.
The

of
dryed larynx had no appearance
be
attention
;
To this I paid particular

mercury.
and it
cause it was here that Broadbelt saw it,
made
dissection
in
the
it
saw
was here I
myself
ex
here
I
'twas
course
of
Jacobs
Doctor
;
by

pected

to

find

it, if any where,

The bones were examined every day till
they became quite dry ; they were then broken
to pieces, but we found no mercury even with a

glass.
EXPERIMENT

XXXVI.

The subject of this experiment was a pig
which had never enjoyed perfect health, in other
words a runt.
On Thursday the 24th of March,
being just twenty-six days old, he took one scru
ple of mercurial ointment ; the next day he took
twenty-seven grains ; the dose was gradually in
creased for several weeks, without
producing
much effect. On the 22d. of April, when his
dose was three drams a day, a diarrhoea came on.
The whole of what he had taken,
amounted, at
this time, to four ounces and
twenty grains.

As the last had died of diarrhoea in
spite of
opium, &c. I was determined to prevent that ac
cident from
happening again, by killing the pig
myself; so I cut his carotids, and caught the
blood.
This was divided into several
portions ;
into one was put a cent, to a second a
piece of
gold, to a third a piece of copper, with one grain

[
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or fulminating mercury ; I had also two
portions
of blood from a dog that had taken no medicine
;
into one of these I put a cent, into the other a
cent
and one grain of
fulminating mercury.
When I had done this I proceeded to dissect the
larynx as before ; removing the muscles of the
neck one by one.
Having observed no preterna
tural appearance; the cartilages with their
proper
muscles, 8>cc. were put carefully away to dry.
The skin was next taken off : in doing this I
met with a
singular appearance about the head,
which I cannot account for ; the skin itself was
perfectly sound, but between this and the cranium
was a
large quantity, I suppose at least three
ounces, of white curd-like substance, giving out
a most
disagreeable odour, scarcely to be sup

ported. The bone underneath was very uneven,
and irregular in places, especially round the
edges of that part, where the fetid matter lay ; it
was considerably eroded, and partially divested
of pericranium, but I could no where perceive
an entire perforation, nor was there any appear
to examine
ance of mercury. I then proceeded
but
the thorax very minutely,
perceived nothing
worthy of notice.
The abdomen was next opened; the sto
small in
mach was distended considerably the
the
large
testines contained little else than air,
a dark colour, and
ones were pretty full, and of
that I found much dif
,

strongly agglutinated,
par
ficulty in separating them. The lymphatics,
much
were
larger
ticularly of the small intestines,
1 he
so

than I had ever seen, even in a tortoise.
so as to give
blood vessels were greatly inflamed,
radiated ap
the whole mesentery a most elegant
were prodigimesenteric
glands
pearance. The
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the liver and spleen were like
twice
wise unnatural ; the pancreas was nearly
a much greater
contained
and
its ordinary size,
before to have
quantity of fluid than I recollect
was a principle source of
this
observed ; perhaps
the diarrhoea; according to an ingenious idea
Doctor Wistar. But in none of

ously enlarged

:

suggested by

these could "i suspect the presence of mercury,
though I spared no endeavours to detect it.

The

stomach

was now

opened,

and found

to contain the ointment, but little if at all chang
ed. The small intestines we have before observ
ed were distended with air ; the dark colour of
the large intestines was owing to the ointment
within ; I could discern a few small particles of

revived mercury here, though not a fourth part
as
many as in the former case ; in fact, the prin
ciple difference between the contents of these in
testines and the ointment out of the body, was,
that the former appeared mixt with other matters.
The skeleton was carefully preserved, and
examined every day till it became perfectly dry.
The bones were then reduced to powder, but no
mercury could be discerned.

The morning after the dissection,' I was
greatly astonished at the appearance of the larynx ;
on the
hyoid bone, the membranes of the thyroid
cartilage, the ligaments between the two, &.C.
were a
great number of shining particles ; I
could not hesitate a moment
what

concerning

when Dr. Barton, Dr.
SeyDr.
and
several other
bert,
Jacobs,
gentlemen
pronounced them mercury. By a microscope
they became much more evident ; some of them

they

were,

especially

[
indeed,

were so

lected,

several
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large as to admit of being
divided, and others put

col
into
one.
Not a gentleman saw them but declared
it
was impossible to be mistaken.
When the blood had been
standing thirtysix hours, the gold and
coppers were taken out
evidently changed by quicksilver ; that piece how
ever, which had been in the blood with fulminat
ing mercury, showed stronger marks than the
others.
The pieces which had been immersed
in the dogs blood served as a standard of com
parison ; the portion which contained the ful
minating mercury communicated a silver appear
were

to the

copper, the other portion produced
change. The effect of one grain of mercury
in the dogs blood was far from equivalent to that
quantity in the pigs blood, yet was somewhat
more evident than that of the
pigs blood w ithout
the fulminating mercury.
ance

no

impossible that the globules should
the larynx by accident from the

It was
have got

on

because it was removed
distance, before the abdomen or
placed
was touched.
other
Besides, the expe
part
any
riments on the blood put it beyond a doubt.

stomach,

or

and

intestines

at

;

a

experiment was too interesting not to
repeated ; but the time alloted for writing our
dissertations being nearly expired, I could not
This

be

bestowr upon it that attention

w

hich it deserved.

EXPERIMENT XXXVII.

A pig, apparently in perfect health, was fed
with the same mercurial ointment; but being
desirous of giving a large quantity in a short

[
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without weighing*
whenever he chose ;
portion of it stood con
was produced till the
effect
No
stantly by him.
diarrhaea
a
when
began to make its
twelfth day,
The
killed him.
I
which
to
stop
appearance ;
was conducted in every
examination
and
dissection

time, I suffered him

to eat it
a

as in the last, but I found no mercury.
The larvnx, the blood, the glands, the bones, &x.
was
were all attended to ; nothing preternatual
a
little
enr
observed in any part, except, perhaps
and
of the mesenteric glands
pancreas.

particular,

largenient

was used in all these
one fourth of mercury
contained
experiments,
by weight, and was well made.

The ointment which

I have now given an abstract of all my expe
riments ; they are too incomplete to justify a de
Much
cisive inference on the general position.
to be done ere the question will be
remains
yet
finally decided. A well conducted sett of expe
riments on lactescent animals, would probably
At present this
add to our stock of knowledge.
is altogether impossible for me, as well as many
other experiments which I intended to have
made ; at a future period however, I hope to
prosecute the enquiry.

[
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CONCLUSION.
SEEING

things as they really are, I would
omit any speculations on the
subject ;
for what I can now offer, will amount to but little
more
than downright speculation.
But to con
clude without
would
any
#

willingly

hazzarding

seem

almost

decisive
My

as

opinion,

far from the mark

as to

draw

a

one.

with iron have been pretty
and
after
numerous,
every probable objection has
been made on the score of the fallacy of tests,
they authorize me in believing, that iron is not

experiments

generally

absorbed.

With mercury I have also experimented, and
a
solitary instance, have detected it ; but what
shall I infer from this ? Not that it is universally
or necessarily absorbed ; for who would think of'
on a
a
fact, or even half a.
in

forming

theory

single

dozen ?■
Unable to prove the affirmative, it would be
I should endeavour to
very naturally supposed
; for enthusiam is
establish the

contrary

opinion

in the human mind, that it
one of the passions.
accounted
be
might almost
not
that
only politicians, but
Hence it happens,
the one side, fre
philosophers, disappointed on advocates of the
quently become the warmest
a

trait

so common

other.
to avoid.
This by all means I would wish
substances,
other
To say that iron, mercury, and
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absorbed, would be

are never
as

that

assert

to

into the
that the

]

they

as

far from truth

constantly carried

are

But it follows of

circulation.

course,

is not ne
absorption of these articles
the sys
on
action
to their
cessary, or essential
a
in
former part of this
We have already,
tem.
our reasons for adopting such an
essay, given
opinion. The short time which elapses between
the exhibition of iron, and the perception of its.
effects, is a powerful argument, but does not ap
the
ply to mercury ; here we rested more on
excited
taste
of
copper,
mercury,
by
similarity
lead, &c. And if we. Can render it probable that
is a disease of association, we shall
"

ptyalism

argument of still greater weight*
have
experienced the immediate
Every
flow of saliva at the sight or smell of food on
certain occasions ; nausea has the same effect,
as to the
quantity of the discharge, but it seems
different in its nature.
The reader will easily
perceive how I would apply these facts \ for par
ticulars however, he is referred to Dr. Darwin.

thence derive

an

one must

—

We have admitted that a powerful objec
tion will be made to such an explanation, in as
much as a salivation does not soon follow the ex
hibition of mercury ; but it is worthy of notice,
that if the medicine does not act as a
a

disposition

to

spit

is its

common

cathartic,,
By

effect.

continuing the mercury, in doses too small to
effect the bowels, we confirm this
disposition into
a habit ;
which, like every other habit, will re
main for a time after the cause is removed*
Hence it is easy to account for its modus ope
randi, agreeable to the doctrine of John Hunter*.
?

Hinuat

on

the

bloody vok

1. pa^p 3.

t
Thus far,
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relating to iron and mercury,
sanction
with some
experiments
degree of
probability ; any conclusions more general, must
be mere
conjectures ; a few of which I shall sub
join, and beg the reader to regard them as they
as

my

are.

I. That the absorbent vessels are endowed
a peculiar kind of
appetency, either senti

with

ent or

the result af organiza
experiments of Dr. Fordyce*, Dr.
&c.
as well as my own, render this as
Hodge,
probable as many positions in medicine, which no

tion.

one

mechanical, being
The

doubts.
II. That

during the healthy action of these
are
properly car

Vessels, whilst their functions

ried on, such substances only are absorbed, as are
capable of being converted into a part of the ani
mal ; or in other words, no substance which may
not be converted into nutritions chyle previous to
We are not yet
its entering the blood vessels.
a discrimminating line be
of
drawing
capable
tween nutritious and non-nutritious articles : But
for what purpose could the latter be absorbed ?
The animal machine is so constructed, that all its
functions contribute to some good purpose ; but
as
extraneous matters in the blood vessels, as far
are
from
we can judge
productive of
experiments,
not death.
if
very disagreeable consequences,
And as we know that many substances produce
we
their effects without entering the cireulation,
the
of
no
that
part
have good reason to believe,
modus operandi of medicines is to be explained by

fi$»t admitting
*

their

absorption.

Fordyce on digestion, page

123.

[
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III. That this appetency of the absorbents*
like taste, smelt, &c. is subject to derangement;
By suppos
or partial or temporary destruction.
vessels to be on an
those
allow
we
only
ing this,
with other parts of the system.

equal footing

IV. That certain substances taken into the
stomach, as -well as a disease of the system, oc
and
casionally have produced such derangement ;
that mercury is more apt to have this effect than
With respect to the first part of
other articles.
this inference, we judge from analogy and proba
bility. In support of the second, it may be ob
served that mercury is generally allowed to exert
influence on the glandular system, of
a

specific

which the absorbent vessels are a part ; and se
condly, it has more frequently been detected in
different parts, than any other active medicine.

V. That the healthy appetency being de
stroyed, by whatever cause ; certain substances,
not capable of being converted into chyle, are
sometimes taken up by the absorbent vessels,
and have been occasionally found in the thoracic
duct, in the blood, in different parts of the body,
or in the secretions.
Why we ought to ascribe
the absorption of such articles to a morbid appe
tency is evident from the following reasons. 1st.
Because instances are so very rare. 2d. Because
in the case related by Broadbelt, in the dissection
by Doctor Jacobs, and in my own experiment
w ith the
pig, a disease of the lymphatic system
certainly existed. 3d. Because we are so little
acquainted with the pathology of the absorbent
system as to render it very possible for a disease
to make a
great alteration in those vessels, with
out our
being able to discern it.
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Still, I can conceive it possible that the
powers of assimilation may be morbid, whilst the
appetency is in no way impaired. This may be
the

case

when certain articles are detected in the
&c. not absolutely incapable

secretions, blood,
of forming

chyle.

VI. That in frogs, it is not
TRANSUDATION
life of

the

TO

TAKE

animal.

PLACE

No

impossible
DURING

comment

is

for

THE

neces

sary here, the inference is drawn from direct ex
periment. 'Tis true indeed, that a certain con
dition of the system is necessary, to admit of

transudation ; what it is we know not ; one thing
however is certain, it is not incompatible with
life.
If this be extended by analogy, to the hu
those curi
system, we shall readily explain
We
&c.
ous facts relative to musk, camphor,
it
as
insist
are by no means disposed to
upon it,
no
that
impropriety
regards man ; but conceive
to all cold
in its
would be

man

apparent

application

blooded animals.
In relating
Here then I leave the subject.
for the sake of brevity, and to
my experiments,
avoid repetition, I have not in every instance,
not be
mentioned who were present ; but it may
I
did
depend soleamiss to observe, that in no case
The gentle
lv on my own senses and judgment.
for their
indebted
men to whom I am particularly
Dr. Ja
Dr.
Barton
Gregg,
assistance, are Dr.
whom
cobs, Mr. GrimesandMr.Mitchell;eachof
rest
and
thanks,
I hope will accept of my sincere
to
an opportunity
assured that I only wait for
serve them.
finis.
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