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To yOHN REDMAN, M.D.

PRESIDENT OoF THE COLLEGE OF PHYSICIANS

oF PHILADELPHIA:

MUCH HONOURED SIR,

INCLINATION as well as duty would prompt
me to dedicate this, my firft medical attempt, to you,
awho have [o eminently diftinguifbed yourfelf through life,
not only in your profeffiony but alfo in thofe other public
and domeftic duties which adorn your character both “as

2 man and as a chriftian.

WITH every wifb for your continued health and

55pping/.'r,
I fubferibe myfelf

Much honoured Sir,
Your dutiful and
Affectionate Grand Sor,

JOHN REDM AN COXE.

PuiLADELPHIA, MaAY 13, 1794.
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To BENJAMIN RUSH, M. D.

PROFESSOR OF THE INSTITUTES, AND oF CLINICAL
MEDICINE, IN THE

UNIVERSITY or PENNSYLVANIA.

DEAR SIR

PERMIT e to lay before you alfo, the Jirf fruits
of thofe fludies which commenced under your direction,

as a fmall tribute of grateful refpet from oney on whom
you have conferred fo many obligations.

With the moft fincere awifbes for your profperity,

I fubferibe myfelf
Dear Sir ~your
Affectionate and
Grateful pupil,
JOHN REDMAN COXE.

PuaiLaperrnia May 13, 1794
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BEFORE I proceed to confider the fubje&t of inflam-
mation, it may not be improper to take a view of cer-
tain pheenomena occurringin the {yftem, which I fhall
hereafter thew to be intimately connected with it, as
they tend to elucidate many of its fymptoms, and in a
more fatisfaltory manner, I hope, than has been hi-
therto done by any theory.

The phenomena alluded to, are ANIMAL HEAT: and
the RED coLour of the BLoop. And here I do not
mean to enter into a long detail of the theories which
have been brought forward to account for the caufes of
thofe interefting and curious operations of nature ; as it
would far exceed the limits of this differtation, and as
many authors have exprefsly treated upon it.*¥ I fhall
content myfelf, in ftating the method I fuppofe to be
employed by nature to effect her purpofe, with
my reafons for the opinion; after which I fhall proceed
to treat of inflammation, and fhew the place which they
hold in this curious procefs of the difordered animal
ceconomy, made ufe of by nature to regain her empire
in the fyftem.— And here, in fpeaking of nature, I beg it

: B may

* P. D, Leflic and others.
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may by no means be fuppofed, that Ibelieve intheopera-
tions of a vis MEDICATRIX, which I utterly difcard.—
I ufe the term for want of a better to exprefs
the effe&ts of natural caufes upon our fyftems.

I thall firft fay a few words upon the blood itfelf; by
which I mean,—That fluid, which circulates in the hu-
man body, by means of the arteries and veins; is of a
red colour; and appears to be one homogeneous mafs
whilft warmandin'motion; and which fupports life,by
affording every part of the body its peculiar nutritive
portion.

In tracing the blood through its circulation, we
are ftruck with finding the difference in its qualities
inthe arteries and veins—this difference confifts,

1. Initsbeing of a more fluid confiftence, in the ar-
teries than in the veins.

2. Itsintenfity of colour being greater, in the arteries
than in the veins.

3. In the arterial blood putrefying much fooner
than venous. ;

. We are alfo firuck with the difference of its tempe-
rature in different fpecies of animals; fome having it

warmer, and others colder than the medium in which
they live.

A perfon is naturally led to wifh to inform himfelf
o-f the procefs by which nature accomplifhes thefe cu-
rious phaenomena.,—I fhall therefore as a ftep towards

an
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an inveftigation of their caufes, proceed to fay fome-
thing on each part of the blood.

Although blood appears to be whillt circulating in
the body, a perfectly homogencous fiuid; yet by letting
it ftand for fome time when drawn from a vein, we
find it feparate into two portions;  called ferum or
lymph; and craffamentum or cruor. - The laft is
further feparable into coagulable lymph or gluten;
and red globules.

OF THE SERUM.

This is of a tranfparent yellowith colour; remaining
fluid in the temperature of the atmofphere,—but coa-
gulating in the 160° of Fahrenheit’s thermometer.—
It feems to be this part of the blood which is peculiar-
ly appropriated for the various fecretions in the human
body; this I infer from finding it in a much {maller
proportxon in the blood of healthy people, whofefecre-
tions go on properly, thanin thofe of lax and debilita-
ted habits; in whom this function is imperfectly per=
formed.

Or THE CRASSAMENTUM.

.‘_;: : v X

This I faid above was divided into gluten and red glo;- 4

bules. The former may be obtained ¢ither by wathing
away the red globules, by repeated affufions of water,
or by colleting it on a ftick by ftirring up the blood
whilft warm; it may be rendered perfectly white by
wathing, and appears to be of a fibrous ftructure,
whence it has been called the fibtous part of the blood.
This portion of the blood appears to be mote particu-

larly
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larlyferviceablein the formationand growthof thebody;
which I infer from obferving its ufe in wounds and
fratures, which never heal, till by the affufions
of this fubftance, as granulations or callus, a bed is
formed for the elongation of the veflels; or until
" the force of the circulation in the ruptured veffels
is fufficient of itfelf to form a cavity in it.—This part
of the blood is in greater proportion in healthy, ftrong
and robuft habits, than in thofe of an oppofite one,

Or THE RED- GLOBULES.

This portion of the blood bears an important part in
the animal ceconomy; their particular ufe has, I be-
lieve never been much noticed; it will I hope appear
in the courfe of the following inquiry. A few words
upon the {ubjet of refpiration will be proper to pre-
pare us for the more eafy difcuffion of this fubjeé&.

It is well known that vital air is abfolutely neceffary
in the procefs of refpiration; and that our exiftence is
foon terminated without its invigorating action upon
the lungs; yet, as by itfelf it would prove too ftimu.
lating to our fyftems, another fpecies of air-is com-
bined with it, in the proportion of nearly three fourths,
which fufficiently abates itsexceflive ftimulus; thiscom-
bination forms the common atmofpheric air, which
defcending into the lungs in the a& of infpiration, the
vital or oxygenous portion is by fome peculiar, un-
known animal procefs, or perﬁaps by fome chemical
_affinity, decompofed; by which wonderful operation
of the animal ceconomy, we are fitted to produce that,
vivifying principle HEAT; which in the animal body is

known
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known by the name of axiMaL HEAT:—This decom-
pofition takes place, either in the lungs themfelves;
or in the inftant of its combining with the blood: it
muft be effeCted in one of thefe ways, as air cannot
exift in a formal ftate in the blood veffels; for various
experiments prove that injeting a fmall quantity of
even pure air into them, caufes almoft inftant death.

That the oxygene gas is feparated from the other
portion of air, and decompofed, is evident, from,

1, The abfolute neceflity of this fpecies of air to
animal life,

2. From a given quantity fuftaining life but a cer-
tain time.

3. The gas emitted by expiration is a mixture of
nitrogene gas, carbonic acid gas, and vital air; the
former of thefe exifts in an undiminithed proportion.

4- If this were not the cafe, the fame quantity or
portion of air would be fully adequate to the purpo-
{es of refpiration for ever; and if fome peculiar vivify-
ing princ'iple did not exift in the oxygenous portion,
of the air, we could with equal eafe refpire the azotic
portion of the atmofphere; or even hydrogene gas;
neither of which have, I believe, been found to exert
any baneful influence 6n the animal ceconomy, inde-
pendently of their depriving us of the prefence of ox-
ygene; fo neceflary a ftimulus to animal life.

From what has been ftated, it will be eafy to con-
ceive in what manner death takes place from drowning,
hanging,
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hanging, &c. viz. from the abfence of vital air in the
lungs; without which refpiration cannot go onj the
blood is prevented paffing through that organ, from
the right to the left fide of the heart; confequently
it will be accumulated in the veins; as the arteries are
enabled to propel their contents into them, owing to
their mufcular coats; this turgefeenice and diftention
muft more particularly take place in the finufes of the
brain, asa greater proportion of blood is carried to that
vifcus than to any other part of the body; and as it
cannot pafs off by the jugular veins, a fpecies of apo-
plexy muft be induced; which will rapidly increafe, if
timely afliftance cannot be procured.

Having thus rendered the decompofition of oxygene
gas evident, (wherever it may take place,) I fhall now
proceed to fpeak of its influence and action upon the
body in the ftate of its abforption and fixation; and
firft of the RED coLourof the blood; with its more flo-
rid appearance ih the arteries than in the veins.

This difference of colour muft take place in the
lefler circulation as it is termed; or in the paffage of
the blood from the right to the left fide of the heart,
through the lungs; this is evident,

1. From finding the blood in the left ventricle of
the heart, and even immediately after entering the
pulmonary veins, of a much more florid appearance
than that, which is in the right fide and venous
fyftem.

2. The experiments of Mr. Edward Coleman, fthew
that after drowning or hanging an animal “the aorta

and
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and its branches eontain a quantity of blood which in
allits appearances, refembles venous”.+ Thefe faéts
are fuflicient to autherize the conclufion, and it now
only remains to fhew, that the caufe of this curious
change is the abforption of oxygene from the atmof-
phere: for which purpofe I fhall enumerate feveral
facts and experiments tending to prove it, made by
men of undoubted veracity, and quoted by Chaptal in
his firft volume of the elements of chemiftry.

1, ““ If—fays Chaptal,  the blackifh venous blood be
expofed ina pure atmofphere, it becomes of a vermil-
lion colour at its furface: air which has remained in
contact with blood, extinguifhes candles, and preci-
pitates lime water.”

2. “ Air inje€ted into a determinate portion of a
vein between two ligatures, renders the blood of a
higher colour.”

3+ ““Mr. Thouvenal has proved, that by withdraw-
ing the air which is in conta& with the blood, it may
be again made to lofe its colour.”

4+ “ Mr, Beccaria expofed blood in a vacuum, where
it remained black, but affumed the moft beautiful ver-
millicn colour as foon as it was again expofed to the
air?” and “Mr. Cigna covered blood with oil, and it
preferved its black colour.”

5. “Dr. Prieftly caufed the blood of a fheep to pafs
fucceflively into vital air, common air, mephitic air,
&c. and he found that the blackeft parts affumed a red
colour in refpirable air, and that the intenfity of this

colour
t+ Colemanp. 2 and 15.
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colour was in proportion to the vital air prefent. The
fame philofopher filled a bladder with blood, and ex-
pofed it to pure air. That portion of blood which
touched the furface of the bladder, became red, while
the internal part remained black; an abforption of air
therefore took place through the biadder, in the fame
manner as when the contac is immediate.”

6. The blood of a feetus has not that florid rednefs
obfervable after birth, owing doubtlefs, to a want of
oxygene; for the blood coming from the mother by
the umbilical vein, muft poflefs its dark colour; which
would not be the cafe if this phznomenon depended
upon fome internal caufe.

7- Exercife increafes the florid appearance of the
blood; owing to the increafed refpiration, by which
a larger proportion of oxygene is decompofed in a gi-
ven time.

8. Afthmatic people do not in general poflefs that
florid appearance of the blood, obfervable in healthy
people; owing to an impeded refpiration.

9 “ Mr. de la Metherie by accurate experiments
has proved, that three hundred and fixty cubic inches
of vital air are abforbed in an hour.”

1o. Thered globules are very inflammable.

On what portion of the blood does this oxygene act
to produce the red globules? This is very difficult to
anfwer: weknow that the red globules contain a large
proportion of iron in the flate of an oxyd; and lately

the
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the phofphoric acid has been faid to be united with

them. This iron, found to exift in them, I infer to
be the product of animal erganization.

~ 1.Becaufe we cannot otherwife account for the quan-

tity always prefent in the blood; although I grant it may
be taken into the fyftem in a large quantity, during a
a courfe of chalybeates, as it may be difcovered in the
urine by proper tefts, according to Chaptal.

2. From analogical induction. Mr. Chaptal fays, “it
" even appears to be one of the produés of organization
or vegetation; for it is found in vegetables which are
fupported merely by air and water.” This analogy will
be much firengthened, by confidering, that feeds fuf-
pended by means of cotton on the furface of pure diffil-
led water, will neverthelefs grow, and increafe in
weight; and are capable of being reduced to the ftate
of earth; though none exifted in the water itfelf.
Whence then was it derived? '

In anfwer to the above queftion, viz. what por-
tion of the blood is acted upon to produce the red,
globules—TI think it probable that the ferum is the por-
tion; and for the following reafons.

1. The great folubility of the red globules in the
ferum.

2. In health the ferum always decreafes in the in-
verfe ratio of the increafe of the red globules: hence
“in a mafs of healthy blood one half or upwards is
red cruor; and in ftrong labouring people, the ferum
makes only a third part; and is ftill more diminifthed

€ in
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in fevers; often to a fourth and fifth part of the mafs,”*
even thou'gh the fecretions are diminifhed at the fame
time. Poflibly in this cafe, from the increafed action
of the fyftem, a larger quantity of air is decompofed
in a giventime. But much light would be thrown on
this fubject, could we but obtain the oxygene or bafe'
of vital air itfelf, in an uncombined and feperate ftate;
for at prefent we can only judge of it from its effets.

3. By the addition of fubftances to the ferum con-
taining a large quantity of oxygene, as nitric acid, a
light rofe colour is produced, according to Fourcroy;
here the iron does not exift in the proportion ne-
ceflary to form a red colour; but there is fufficient to
produce as it were a grade of it.

Having thus endeavoured to fhew that the decompo-
fition of oxygene gas, and confequent fixation of its
bafe, are the caufe of the red colour of the blood; I
now proceed to prove that ANIMAL HEAT is depen-
dant on the other principle of the oxygene gas, which
is abforbed by the blood veffels, and conveyed by them,
to every part of the body.

This portion, or caloric, which kept the oxygene in
a gafeous ftate; and which is neceffary to the formati-
on of all aeriform fluids, muft evidently efcape from
its combination, and be fet at liberty at the moment of *
the decompofition of the vital air; and is immediately
taken up by the blood, whofe capacity for receiving
heat is very great, and is much increafed by the oxy-
genc combined with it; now chemiftry teaches us,

that
* New fyftemef Anatomy, V. 2. p. 246. ;
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that bodies abforb heat in proportion to their capaci-
ties for receiving it.

That this is its origin and mode of conveyance, I
mfer from the following facts.

1. The heat in a joint and limb-is diminithed by
the application of a ligature; or by compreffing the ar-
tery: and is égain reftored by removing the ligature or
compreflion.

2. The heat of a palfied limb, in which however the
circulation is complete; is as great as in the oppolite
limb, which is not difeafed.

3. The heat in each clafs of individual animals is
proportioned to the magnitude of their lungs, accord-
ing to Meflrs. De Buffon, and Brouflonet.

4. Animals with cold blood have only one auricle
and ventricle: Leflie fays, *the difference of tempe-
rature in different clafles of animals is not lefs intimate-
1y conneted with the crafis and colour of the blood,
than we have found it to be with the ftate of refpirati-
. oa: all the more perfect animals, Man, Birds and
Quadrupeds, which are known to generate the higheft
degrees of heat, have likewife the greateft proportion
of red globules in their blood: the amphibious tribe
which are of an inferior temperature, have a propor-
tional diminution in the quaﬁtity of red blood: next
to thefe come the branchial fithes, which are ftill more
deficient in both refpects, and feemingly in an exa&

prpportion; and laftly, thofe which are deftitute of
gills
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gills, have their fluids as tranfparent as the element in
which they live, and are nearly of the fame tempera-
ture, as the fpecies of oyfters, cockles, &c.”

5. The heat is nearly, if not quite the fame in eve-
ry part of the body.

6. The heat of the body, is diminifhed by hemor-
rhagy.

To thefe fats T cannot help adding, that the theory
which arifes from them is more philofophical and fim-
ple, than any that has hitherto been propofed.

¢ Refpiration then” adds Chaptal, * may be confi-
dered as an operation by means of which vital air pafles
continually from the gafeous to the concrete ftate: it
muft therefore at each inftant abandon the heat which
held it in folution and in the ftate of gas. This heat
produced at every infpiration muft be proportioned to
the volume of the lungs, to the a&ivity of this organ,
to the purity of the air, the rapidity of the infpira-
tion, &c.”* '

The above faks eafily explain why thofe animals
which have but one auricle and one ventricle, have cold
blood; and why the heat of animals is in a great mea-
fure proportioned to the volume of their lungs.—In
the former cafe, the blood does not pafs through the
lungs to imbibe this vivifying principle from the at-
mofphere;—in the latter, the air is decompofed more
{peedily, and in larger quantities.

The
* Chaptal V. 1.p. 137.
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‘The phenomena of refpiration therefore :vppearto
be the fame, as thofe of combuftion.

Should it be afked here what becomes of the heat
which is conftantly praduced in the fyftem, and why a
conftant renewal of it thould be neceflary, I anfwer, that
itis perpetually pafling from our bodies to the {urround-
ing ones, in obedience ta a law of heat, viz. its dif-
pofition to an equilibrium.—In hot climates, when
the furrounding bodies are nearly of the fame tempe-
sature with the human body, the heat is conveyed off
by copious ftreams of perfplratlon which take place,
and which, if retained, give rife to nymerous diftrefling
and painful difeafes.

A fimilar queftion may be afked with refpeét to the
deftination of the large quantities of oxygene which I
have afferted, conftantly enter into the fyftem ;
I anfwer, the queftion is difficult ; that it is defigned
for fome important end muft be evident ; yet perhaps
little more than a conjeCture can be given refpeing i it,
in the prefent limited ftate of our knowledge ; but fure-
ly in fuch a cafe, conje&ture is allowable ; for thould
it even be erroneous, it may ftimulate to fuch inqui-
ries as fhall ultimately bring truth to light, like the
fplendor of the meridian luminary after diflipating by
its gentle, yet powerfulrays, the fogs and darknefs of
the preceding night,

"The quantity of blood in the human body is now
generally admitted to equal from thirty to fifty pounds;
of which a little more than one half are faid to be true
red blood; which rednefs I have aflerted to depend on

the
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the prefence and conftant, renewal of the oxygene.—
I need not mention that oxygene is one of the moft
powerful ftimuli in the univerfe; and that not only
the animal, but the vegetable kingdoms, owe their
exiftence in a great degree to it;—this muft be evident
from what has been faid in the preceding pages.—This
immenfe quantity of oxygene in its paffage from the
heart aflifts in the circulation of the blood, by its ftimu-
lating a&ion upon the mufcular fibres of the heart and
arteries, (exclufively of the ftimulus of diftention from
the whole mafs of blood;) by which a contra&ion of
thofe tubes is effeGted.—That the blood does-a& upon
the heart and arteries as a fpecific ftimulus, is very
evident from the following experiment related by Dr.
Wiftar. A calf was bled till nearly all its blood was
evacuated and fyncope induced; in this ftate the blood -
of another calf was transfufed into its veins, in confe-
quence of which it foon recovered: into the jugular
veins of the fecond calf, a large quantity of milk was .
introduced of the temperature of the blood of the ani-
mal; the heart which had ceafed to palpitate, inftantly
gave three or four convulfive pulfations, and then
ceafed to beat for ever.*

The blood is carried by the arteries to all parts of
the body, in different proportions; thofe parts which"
are the fubjects of motion, particularly of the volun-
tary, receive a very large portion of the red blood ; hence
the mufcles in proportion to their fize, receive more
red blood, than perhaps other parts, - whilft thofe
which are merely added to give fhape to the bo-

dy,’

* Inftituted by the Committee of Experiments of the Royal medical
fociety of Edinburgh in the feffion of 1785 and 1786.
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dy, and attachment ‘to its various parts, and whick

confequently require compa&nefs only, as bones, liga~

ments, and tendons, have merely the ferous and glutens

ous portions conveyed to them. Are we not then, from -
this fa&t authorized to conclude, that thefe globules

ferve fome important ufe in the mufcles ? Surely we

are.—The caufe of mufcular motion hag long been

a defideratum with the inquifitive phyfiologift ;—

apons afinorum asit were, in the fcience. Dr. Gir=

tanner of Switzerland was I believe, the fifft who -
boldly afferted, that “the oxygene was the caufe of
the irritability and life of organized bodies,”—and
that “ after it has effeCted this important part in the
fyftem; itisabforbed by the different ftimulating fub-
{tances, from the organized fibre.” He has fupported
this doftrine ina very ingenious and mafterly manner;
unbiafled by the prejudices exifting among the learned.
For my part I confefs I am inclined to adopt the
do&tor’s theory ; for,

1. Parts naturally irritable, appear to be fo, in pro-
portion to the quantity of red blood conveyed to thems
for example the heart.

2. Parts 7ot irritable, are; by the conveyance of red
blood to them when in a ftate of inflammation, poflefled
of the higheft degree of fenfibility, and ftimulability ;
asin the tender and morbid granulations of bones, liga-
ments and tendons: in this cafe, the nerves become pre-
ternaturally fenfible, from the increafed a&ion of the
blood veflels.

3. Contradtility
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3. Contra&ility may exift in thofe parts of the body
which do not contain red blood; but not irritability—
asin the lymphatics, whofe action appears to refemble
the elafticity of imanimate matter.  And here I would
not have it imagined that I fuppofe every part to which
red blood is carried, to be poffefied of irritability ;—by
no means:—the various glands for fecretion, havea
much larger quantity fent off to them, thanwhat goes to
the mufcles, and yet they are not poffeffed of this pro-
perty, which feems to be altogether the refult of muf-
cular texture; without which, and in no other part does
it exift: wherever mufcular fibre is, contraility is alfos
yet contratility can exift independant either of muf-
cular fibre or red globules. This regards animated
" mnature only ; for vegetables we alfo find poffefs irrita-
bility, without having either red blood or mufcular
fibre: oxygene however they poflefs in large quantities;
and the power of the allwife Creator is fufficiently e-
vinced by producing on different fpecies of organiza-
tion, fimilar effe&s from the fame caufe.

I may here alfo notice the difference between irritabia
lity,and excitability or {timulability ; thelatterI woud de-
fine tobe, a property exifting throughout the body,and ca-
pable of beingacted uponby ftimuliof anykind :--whereas
irritability is a principle exclufively refiding in mufcular
fibre; and producing the effe? of voluntary motion, or
mufcular action, folely, by the ftimulus of volition from
the brain.  In this refpe it refembles the various or-
gans of fenfe which all require the action of peculiar
ftimuli to produce their effects ; befides which, both
organs of fenfe, and mufcular fibre, have other nerves
for the purpofe of fenfation in the part itfelf :—hence

we
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e might look upon mufcular motion as. the product
of a fixth fenfe.

Probably this produ@ion of irritability is owing to
fome peculiar ftruéture of mufcular fibre by which it
is enabled to produce from the oxygene, thateffe&t or
principle upon which the nerves may act to induce
mufcular motion.  Oxygene therefore, if it does not
of itfelf abfolutely form the principle of irritability,
feems at leaft to bea condition of its exiftence in muf-
cular fibre.

The ingenious Mr. Fowler who has lately written
upon animal eletricity, fays “that heis convinced from
anumber of experiments, that this influence fo far from
deftroying the contractility of the mufcles, has a ten-
dency to preferve it.” and adds, Oxygene is, fo far as
I know, the only ftimulus in nature whofe effe@s are
at all analagous :” perhaps 'then it may be found that
this nervous fluid or animal ele@ricity, is the oxygene’
itfelf, peculiarly modified by the moving fibres of the
body.

Mr. Fowler has thewn that convulfions may be ex-
cited in the leg of a frog in which the circulation is
unimpeded, and in which the nerve is tied, much longer
than when the experiment is reverfed.* It would
{feem then from confidering thefe experiments, that an
obfervation of Mr. Valli’s may probably not be ill found-
ed; viz. that thofe parts of the nerves hitherto looked
upon as their extreme branches, are in fac, their origin.
If fo, the mufcles'may be looked upon as glands of a

D peculiar

* Pagé 121. 124. 126.
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peculiar aftion, fecreting from the arteries this anim4l
influence, or irritability 53 and the nerves, as merely
their excretory ducts., The ingenious Fourcroy has
looked upon mufcle in this light 3 The fuppofition is
much ftrengthened by an obfervation of Dr. Monro,—

that the fize of the brain in man in proportion to his
bulk, is much greater than in any other animal ; being
four times as large as that of an Ox, perhaps fix times
his fize ; This is doubtlefs for the exertion of thofe fa«
culties which Man alone poflefles. DBut then again,
we do not find the nerves exifting in the fame ratio, but
proportioned to the fize of the animal, and to his organs
of fenfe. This has fometimes led me to fufpect that
there are nerves whofe office it is to convey fenfation to
the brain, and which originate in every fentient part
of thebody ;—and others which originate in the brain,
conveying volition to thofe” parts of the body, which
we wifh to excite into a&tion. The very great connecti-
on between the brain and heart renders it probable,
for neither vifcus can be much affe€ed without dif-
ordering the other ; though it may arife from a con-
necion of the nerves going to the blood veflels of the

.

parts.

The fubflapce of the heart itfelfy poficfles very few
(if any) nerves; the cardiac nerves accompanying the
coronary arteries, appear more neceflary to the action
of thofearteries than to the heart itlclf; for its action
is not accelerated by irritating ‘thofe nerves, as Haller
obferves; neither is its motion affeted if they be divi-
ded or deftroyed. Even wounds of the nw/u/laﬁbzna/u
—the fource of the nerves of the heart, do not alter
its function.  Haller, fays it poflefles but few nerves;

hence
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hence its adtion muft be excited by the ftimulus of the
blood on its. irritable principle. ~ Opium applied ex-
tarnally to the heart did not affe& its motion; but it di-
minifhed mufcular motion, whenapplied to the mufcles
or their nerves, according to Fontana and others. In
apoplexy, all voluntary motion is fufpended ; yet the
heart ftill continues its astion, nay more, it is often
increafed.

I was much ftruck with the following paffage in the
new {yftem of anatomyj “there is” fays the author,
% in the air, undoubtedly, a certain elettrical principle,
which being by refpiration communicated in different
ways with the body, imparts a natural tone to the fibres,
occafions a quicker motion in the veflels, and increaf-
es and diminifhes by turns the alacrity of the mind,”*
Here then are contained in a few words, the
principal effeCts of oxygene; though the author
was ignorant of it, and could not apply the facts he has
ftated. Dr. Cullen gives a cafe in which the feeling
of the hand was loft, owing to a pally of the brachi-
al artery, whofe pulfations gradually ccafed from the
wrift to the armpit} : here evidently, as the . nerves
were uninjured, is a convincing proof that fome por-
_tion of the blood is abfolutely neceffary to. the purpofe
of fenfation, ‘independantly of the nerves.

From many confiderations, I am frequently led to
believe with Mr. John Hunter, that vitality does
exift in the blood :—it appears ftrange that from an
inanimate mafs, all the vital parts of the body
fhould be produced,—or that Providence fhould make

fo.

* V. 2. p. 256.
+ Mat. med: V. I. p. 75s
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fo large a quantity of fluid neceffary to our exiftence,
if fomething more than merely the nourifhment of our
bodies was not intended thereby ; as this expends but
a comparatively fmall proportion of it. - It is alfo ren-
dered extremely probable by the experiments of Fon-
tana and others on the effets of poifons: Thefe when
injected into the blood veffels in the minuteft portion,
caufed inftant death; whilft no effe¢t was produced
by them if taken into the ftomach, or placed by the fide
of a nerve, or in contact with its divided extremity.
Even that mild fluid, milk, has the fame fatal effet.
To thefe facts Mr. J. Hunter’s own experiments might
be added :—And a part ofhis 5th argument may be ad-
duced alfo, in a particular manner, “the blood” fays he,
“preferves life in the different parts of the body.
‘When the nerves going to a part are tied or cut, the
part becomes paralytic, and lofes all poWer of motion,
but it does not mortify ; if the artery be cut, the part
dies, and mortification enfues”. 'We have likewife the
affurance of the {criptures, that ¢ the life of the flefhis
in the blood:” and Dr. Seybert’s ingenious experiments
fhew, that no change took place in the phyfical
properties of the blood of animals, in confequence of
ftarvation,—a putrid diet,—or the injeCtion of pu-
trid and other {ubftances into the blood veflels JEOHE
though it moftly caufed the death of the animal: The
{olids were the parts chiefly affe@ted.* If therefore, I
were toconclude that a principle of vitality exifted more
in one part of the body than in another, I fhould be
much dlfpofed to think the blood was tha* part.

If

* Inaugural differtation.
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* If the above aceount of the deftination of the oxy-
gene is not fatisfactory; or if it be fuppofed that our
mufcles cannot confume itall; T fay that a quantity is
conftantly efcaping from the body, combined with hy-
drogene and caloric in the form of perfpiration, which
although infenfible,isinalarge proportion; another por-
tion combines with the carbone, which, like the hy-
drogene, is formed during the circulation, and is * con~
vey'd away from all parts of the body by the pores, ac-
cording to the experiments of the Count de Milly, and
the obfervations of Mr. Fouquet.”*

Having thus attempted an explanation of fome of the
phenomena attending refpiration, I fhall now juft fay
a few words on the probability of the exiftence of muf-
cular fibres in the arteries. I have afferted above,
that they are ftimulated by the oxygene in the blood,
duringitscirculation,in which theyaffift by the contra&ti-
on thereby excited in them: Iam induced to confider
this fubje& becaufe many have difputed the exiftence
of mufcular fibres, inarteries, andafcribe the circulation
wholly to the contra&tion of the heart. My reafons
for believing in their exiltence, are,

1. The force of the heart alone, is inadequate to
propel the blood to the extremities ;—this affertion is
much ftrengthened by the cafcl related from Dr. Cul-
ten st here the circulation did not go on, although
aflifted by a vis-a-tergo.

2. Arteries whichhavebeentied up, propel the blood into
their correfponding veins by their own action; here no
: 4 afliftance

* Chaptal. V. 1. p. 133
1 Page 25.
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affiftanceis derived either from the adtion of the hearty
or from a vis-a-tergo.

3. From finding the arteries empty after death, in
confequence of their own action, by which the blood
is propelled into the veins.

4. From the ftrength with which the blood is eject-
ed from thofe arteries which are tied up, and divided
below the ligature,

5. From the circular appearance of divided arteries
in life, and alfo after death ; now in the human body,
but three things are capable of producing this effeét’;
viz. bone, cartilage and mufcular fibre; and as the two,
former have never been deteted in the ftruture of
arteries, we muft afcribe it to the latter.

6. From finding novalves in the arteries ; the con-
tration of their own mufcular fibres being equal to,
the propulfion of the blood : this is not the cafe with
the veins, or, not in fo great a degree, at leaft in the
fmaller ones ; they therefore require the aid of valves,
and alfo ofavis-a-tergo; thusrefembling the lymphatics,
which however poflefs valves in greater numbers.

7. Various experiments made by Mr. Verfchuir
prove the irritability of arteries; if therefore what I
have faid refpecting irritability, be true, the arterieg
muft confequently poflefs mufcular fibres..

8. From the following fac by Mr. Hewfon; noticed:
in diffeingan afs. “The arteries” fays he, * of this,
like thofe of other animals, have a ftrong elaftic coat,
which coat after diftention contraéts them again to a

certain
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certain degree ; but this contraétion never goes fo far
as to fhut up the cavity of the artery, and as it acts e-
qually in the dead as in the living body, large arteries
are therefore found with confiderable cavities. Butin
this afs which I bled to death, the arteries contracted
more than their elaftic coats were capable of doing ;
for thofe of the kidney were without a cavity and re-
fembled a cord ; and that this co_ntfa&ion was mufcu-
lar appeared upon diftending them again, in which cafe
they ftood open as they commonly do in dead bodies.
This faét will help us to explain why the arteries ap-
pear empty in dead bodies ; which may be owing to
their mufcular fibres having (before death) contracted
to the degree feen in this animal, by which means 2li
the blood was driven into the veins ; but thefe mufeu-
lar fibres ceafing to act after death, the elaftic fibres
overcome that contraction, and expand the arteries
which therefore appear empty.” He afterwards adds,’
 Since writing the above, I have diffected a ftill born
child which was defective in many parts of the body,
and in particular in having no heart.  Inthis child the
circulation had been carried on merely by an artery and
a vein whofe coats therefore probably were mufcular.”*

From what has been faid, we may eafily fee how
important a part the oxygene adts in the body : its ufcs
we find are numerous; It will lead us to account
for that fa& mentioned by Hervey, viz. that the punc-
tum faliens or pulfation of the heart, in a chick, was
not evident till the appearance of the red globules; hence
the blood has been with propriety denominated, the
“ primum vivens, ultimum moriens.” As it is the oxy-

T gCIlC

* Experimental inquiries into the Lymphatic fyftem in note of p. 14.
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gene which is the caufe of the rednefs of the blood,
I may probably be afked, how oxygene can enter into
an egg? Ianfwer, that experiments made by myfelf and
others, * provethat portionof air which we always find
inone end of the egg, tobe oxygenous gas,—and that
it is vitiated, in proportion as the chick arrives to ma-
turity ;—I confefs myfelf totally ignorant of the man-
ner of its decompofition, and conveyance to the chick:
—but, I may alfo mention, that it{eems to render the
theory I have given of the formation of the red globules
very plaufible ; as we find this gas to' be in contaét
with the white of the egg, which is known to refemble
in many refpects the ferum of the blood.

That oxygene fhould a& as a {pecific ftimulus upcn
the arterial {yftem, will not furprife us when we reflect
how many fubftances a& fpecifically on the different
fyftems of our body; fome on one only ; others on a
greater number ; I thall mention two or three exam-
ples s—Mercury alts {pecifically upon the lymphatic
and glandular fyftems ;—Aflafetida chiefly on the ner-
vous, and oil -of Amber upon mufcular fibre 5 whilft
Opium acts upon them all.

‘We may be enabled here to explain the reafon of the
quicknefs of the pulfe in new born infants, and which
gradually diminithes as they increafe in age. In the
uterus we know they are fupplied only with venous
blood from the mother, which is however fufficiently
ftimulating to their tender frames, when combined with
the heat of the mother ; but, after birth being deprived
of this heat, another fource of it becomes neceflary,
which is effe€ed by refpiration :—their veflels alfo are

now
* J. Jeffray—Diffcrt : Inaug : de Placenta.
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riow i&téd upon by the new ftimulus of arterial blood,
inftead of that conveyed to them by veins.

I formerly ftated the difféerence between arterial
and venous blood 5 and made it to confift in three
particulars :—the firft of which was the more fluid
confiltence of arterial blood ;—this appears to be owing
to the lefs quantity of carbonaceous matter in it, and
which it had gained in its paflfage through' the veins :
the fecond, has been already fully treated of 5 and with
refpeé to the third, it is fully eviriced by the following
experiment, related by my very ingenious and worthy
fellow candidate, Mr.T. Dryfdale,—* Equal quantities
of blood were taken from the leftventricle of the heart
_and from the vena portz of a dog, and expofed to the.
air in open veflels; putrefaltion took place inthatportis
on of blood drawn from the left ventricle much fooner
than in the other portion drawn from the vein;—at the
fame timean equal portion of bile from th¢ fame animal,
' was expofed, which putrefied much later than either.”
Now chemiftry teaches us that putrefaction cannot go
on, without the prefence of pure air; hence, as arterial
poflefles a proportional greater quantity of oxygene than
venous blood, putrefation muft go on with propor-
tionable celerity.

I have thus endeavoured to explain fome of the
wonderful phenomena of the animal ceconomy ; If I
have been fuccefsful, it will afford me the higheft fatis-
faction ; if otherwife, I fhall at leaft have afforded my
mite towards the inveftigation of truth, by removing
a portion of error which obftructed our paffage to her

k diftant



{ a2 9

diftant and deep recefles. I proceed now in ordery
to treat of,

INFLAMMATION.

I fhall firft confider the various theories which
have at different times prevailed upon this fubjec.

The firft, of any'confequence which we find, is
Bellini’s ; who makes it to confift in a LENTOR or
OssTrUCTION of the extreme veflels which contain
red blood ; in.this he was followed by Boerhaave; the
doltrine has however, in my opinion, been completely
refuted by Dr. Cullen ;* and actual experiments provey
that no fuch obftru&ion does occur 3 thefe were made
on the pellucid web-like fubftance of the feet of frogs,
which were inflamed by irritating them, and by the
aid of the beft glaffes, the blood appeared to pafs with
greoter velocity than before.

This do&rine feems to have arifen from the appear=
ance of the buffy coat on blood drawn in inflammati-
on, and which was fuppofed to be caufed by a preter-
natural fpiflitude of that fluid; however it is now well
known from the experiments of Mr Hewfon, that in
inflammation, the blood is of a zbinner confiftence than
ufual ;—and in this manner he accounts for the 'appear-f
ance of the buff;—for the blood being longer in coagu~
lating, the gluten or coagulable lymph permits the red
globules to precipitate, fo as to leave this white tenaci~
ous fubftance at the fuperior partin full view.—This
change which takes place in the blood appears to be

0 owing
¥ Firftlines v. 1. §. 248,
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ewing to fome peculiar a&ion of the veffels upon it;
and we may reafonably conclude, that the convulfiveacti-
_ on of the arteries muft confiderably influence their
circulating fluids. The diffslved blood which often ap-
pears in very violent inflammatory fevers, feems to be
owing to'the excefs of inflammatory diathefis in the
{yftem, by which the blood is rendered ftill thinner,
and /5 capable of coagulation than in lefs violent in-
flammations ; no more occurs here, than what alfe
takés place in gangrene and fphacelus from the fame
excefs.  The diffolved ftate of the blood in a Typhus
fever, feems the effect of a diametrically oppofite caufe;
viz.the great direck debility exifting in the fyftem, thus
alfo is it with gangrene which occursfrom thedebility of
the part: It only fhews that the {fame effect may be
produced from very different caufes; hence the fpon-
taneous hemorrhagies in violent inflammatory and in
low typhus fever; and hence I would account for the
appearance of petechize, vibices, and maculze,which are
certainlyoftenthe product of excefive inflammatory acti-
on, and are removed by blood-letting. Of this we have
avery remarkable inftance in the writings of the cele-
brated Dr. Sydenhamt: and fome fimilar fa&ts occurred
during the late deftruétive epidemic in our city.

A fecond caufe of inflaimmation propofed by
Boerhaave, confifted of OssTrRUCTION from Error
Locr, or the * paflage of blood out of its proper veflels
into thofe which contain more fubtil juices ;”f hence
fays Boerhaave, ¢ the feat of an inflammation may be

as well in the arteries them{elves, as in the veins,nerves,
membranes,
+ V. 1. p. 264. of a new edition by Wallis.

$ Boerhaave’saphor. §. 373.
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membranes, mufcles, glands, bones, cartilages and ten«
dons, with all the vifcera.”* =~ Dr. Cullen in hisattack
upon this fecond theory is not fo fuccefsful as upon the
former ; for he confefles that error loci may fometimes
be a caufe of inflammation ; I would only with to ob-
ferve, that to fuppofe more than one proximate caufe
* of any difeafe is .unphilofophical; this however the
Dr. has done, in fuppofing error loci to be capable of
producing it; and then afligning one confiftent with
his own doétrine ; “a fpalm of the extreme arteries”
fays het, ¢ fupporting an increafed action in the courfe
of them, may be confidered as the proximate caufe of
inflammation; at leaft in all cafes not arifing from di-
re& ftimuli applied 5 and even'in this cafe the ftimuli
may be fuppofed to produce a {pafm of the extreme vef-
fels;” in the latter partof this fentence we find the Dr,
defcending to fuppofition, and unneceflarily multiply-
ing his proximate caufes ; now as it can be explained
in a much more fatisfaCtory manner; we fhall pafs over
this, to take a view of the firft part of the fentence, viz.
that alluding to fpafm; in which he wifhes to prove the
probability of the conftri€tion in the extreme veflels,
with an increafed adion in the other parts of them,
and adduces rheumatifm as a proofofit. This < fays he;
“ isa {pecies of inflammation which is often manifeft-
ly, produced either by cold applied to over-diftended
veflels, or by caufes of an increafed impetus, and over-
diftention in veflels previoufly conftricted. Hence the
difeafe efpecially appears at feafons liable to frequent

and

* Boerhaave’s aphor: . §. 374.

+ Firft lines § 245.
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and confiderable viciflitudes of heat and cold.”* But T
cannot agree altogether with the Dr. for although it
is owing to confiderable viciflitudes of weather, at
which time more or lefs of the phlogiftic diathefis
cxifts in the fyftem, ftill, only fuch parts are attacked,
as are previoufly debilitated by the action of cold, or of
any other caufe capable of inducing this debility: hence,
the fame phlogiftic diathefis exifling in the fyftem,
would particularly fhew its effets, as pneumony, if
the lungs or pleura were moff debilitated :—as catarrh,
if the mucous membrane of the mnofe and fauces;
and as rheumatifm, if the joints or muféles were in
that ftate. In fact, there exifts no difference between
pneumony and rheumatifm, independant]y of thefeat of
the /ocal inflammation ; one being in the lungs or pleu-
ra; the other in the joints or mufcles; both are accom-
panied by an inflammatory fever ; and both require the
fame mode of treatment. This I conceive to be a much
more fimple and natural mode of accounting for it,
than by bringing to our aid the vis MEDICATRIX Na-
TURE ; a thing we know nothing about, and which ap-
pears tobe only the revivalof Dr. Stahl’s prefiding {pirit,
which no phyfician of the prefent day allows to exift.+

Further,in fupportof {pafm, the Dr.adds, “that the
partsofthebody moft frequentlyaffected with inflamma-
tion, are thofe expofed, both to over-diftention, from a
change in the diftribution of the fluids, and, at the fame

time,

* Firft lines § 246.

+ Indead with equal propricty might we fuppofe the exiftence of a
Vis Medicatrix Nature in trees or fhrubs: becaufe, upon any injury
done to them by bruifing or cutting off a part, an exudation fimilar to
a callus takes place, to defend them from the action of external caufcs.
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time, to the immediate action of cold. "Hence quine
fies, and pneumonic inflammations, are more frequent
than any other”* 'This alfo, without recurring to
fpafm, we may account for, by our knowing that thofe
parts are more liable than any other, to be debilitated,
from the alternate ation of heat and cold upon them
" —as foon therefore as this debility is induced, inflam-
mation and its confequences enfue, and in a very fhort
time produce the phlogiftic diathefis in the fyftem, if
it does not already exift there. - j

But exclufive of the greater fimplicity of this mode
of accounting for thofe difeafes, I do not find that the
exiftence of fpafin has ever been demonfirated; indeed
the doctrine appears to be daily declining ; and will,
doubtlefs, be foon entirely exploded. Not to mention
the contradi€tions exifting throughout the theory, I
thall only afk, how an increafed altion, can exift in the
courfe of the blood veflels, while fpafm of the extreme
veflels, isprefent? Can we fuppofe this increafed action
of the larger veffels unable to overcome the fpafm of the
extreme branches? But, we are told that the fpafm pre-
vents the free paffage of the blood through the extre-
mities of the arteries; if this were true, would not
fuch an accumulation of the blood take place in the
arteries, as to caufe death inone paroxyfm of a fever ?
for every pulfation would add to the quantity already
clogging up their extremities, and the quantity con-
veyed by the veins to the heart, would very foon be ins
fufficient for the purpofe of circulation.

Byt
* Firft lines § 246.
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But here, whilft thus endeavouring to bring truthto
light,—let us not forget the many obligations which
medicine is under to the illuftrious Cullen.—His
great and penetrating genius led him to make difcove-
ries in our fcience. May his Name be immortal !

Another do&rine which has been advanced, is that
of OBSTRUCTION producing IRRITATION ; but this I
canby no means allow to be the proximate caufe of in-
ﬂammation,—although it may doubtlefs aflift much in
producing it, by acting as a remate caufe, in debilitating
the part.  But by ftating my own ideas of the fubjec,
the objections to the various do@rines will I hope be
more clearly feen,—and here I would with to be under-
ftood as treating of inflamimation as it generally makes
its appearance in Phlegmon; although with-Boerhaave
I think the term applies to every cafe, in which any
fluid efcaping out of its proper veffels into fuch as natu«
rally contain' a finer fluid, thereby produces error loci,
and convulfive adtion of the veflels of the part, which
by fympathy, or by the irritation induced, may affec
the fmaller and /erous veflels, and by debilitating them,
produce an error loci of #ed blood, which will ultimately
induce a #rue phlegmonic inflammation.

The definition of phlegmon as given by Mr. Bell,
appears to be as juft as anyj viz. “ phlegmon is a cir-
cumfcribed tumour, attended with heat, rednefs, ten-
fion and a throbbing pain, and, if extenfive, with fe-
ver.” A {mall inflammation of long continuance, will
however induce fever in the fyftem, by fympathy in the
mufcular fibres of the arteries; this I have obferved to

be the cafe in an inflammation of the extremity of the

finger,
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finger, broughton by merely pulling off a piece of thé
{kin at the nail, known by the name of a motherin law }
this is however by no means always the cafe; I only
mention it, becaufe fuch is fometimes the confe=

quence:

‘Withrefpect then to the PROXIMATE caufe of inflam-
mation, I look upon it to be a convulfive or irregular
action in the veflels of the part, often by fympathy
bringing the whole arterial fyftem into action; and
thereby inducing the phlogiftic diathefis ; this diathefis
may exift however, independantly of topical affection,
and then it thews itfelf as a fimple inflammatory fever;
though this is feldom the cafe, for fome part will
generally be ina ftate of greater debility than the reft of
the fyftem; owing to greater expofure to cold or other
debilitating caufes; from which circumftance, the ef=
feé&s of the circulation will be felt in that, rather than
in any other part; hence, accordingto the part on
which it acts, will occur pneumony, rheumatifm, &ec.
of different degrees of violence; proportioned to the
alting caufes. All the phenomena which take place
in. inflammation, " evidently fhew the exiftence of
irregular action in the part.

Or THE REMOTE CAUSEs OF INFLAMMATION.

With refpect to the remote caufes of inflammation, I
cannot do better than admit of the divifion made by Dr.
Cullen; and therefore fhall quote him in his owii

words.
“ The
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 The remote caufes of inflammation may be redu-
ced to five heads.

1. The application of ftimulant fubftances; among
which are to be reckoned the attion of fire, or burn-

ing.

2. External violence operating mechanically in
wounding, bruifing, comprefling or overftretching the
parts.

3. Extraneous fubftances lodged in any part of
the body, irritating by their chemical acrimony or me-
chanical form, or comprefling by their bulk or gra-
vity.

4. Cold in a certain degree, not fufficient immedi-
ately to produce gangrene.

5. An increafed impetus of the blood determined
to a particular part.”*

‘Whoever takes a view of thefe remote caufes, muft
perceivethat they allevidently aét by inducing DEB1LI-
TY in the part, before inflammation can take place:
indeed, their chief action is that of debilitants; by
which they give an opportunity for the aGion of the
EXCITING caufe of ERROR Loc1; This, in true phleg-
monic inflammation confifts of red globules paffing into
ferous veffels; which they quickly excite into aQion by
their excefs of ftimulus, and by fympathy or irritation,
the furrounding ones are foon brought into the fame
frate. ;

¥ [ maintain
v § 264,
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I maintain therefore, that without error loci, inflam=
mation cannot exift 3 and thaterror locicannot take place
till the part is debilitated: hence in proportion to the
violence of opthalmia is the error loci: “I have even
fometimes obferved” fays Van Swieten, “in the worft
fpecies of opthalmia a veffel full of red blood paffing
through the very pellucid (ubftance of the cornea,con-
fpicuous even to the naked eye.”*

This error loci may take place either,

1. From a laxity in the veffels of the part, unac-
companied by any greater momentum in the force or
velocity of the blood.

2. From an increafe of the blood’s momentum by
which a greater quantity is fent to a particular part ina
given time than ordinary, which firft debilitates that
part, and renders the veflels incapable of withftanding
the afflux of blood ; hence error loci and its confe-
quences enfue; or,—

3. It may take place from a combination of both the
‘above mentioned caufes.

To fum up then in a few words my ideas of inflam-
mation : The remote caufes act by inducing debility ;
hence, error loci takes place, which aéts as an exciting
caufe upontheaccumulated excitability of the debilitated
mufcular fibres of the arteries ; and thereby produces
convulfion or irregular action in the veffels of the part.

The heat obfervable in Phlegmon may arife either
from latent, converted into fenfible heat :—or from the

part
* Comment. on Boerhaave's aphorifms.




{( & )

part becoming a better condutor of that fubtil fluid ;
in confequence of which more is conveyed there, in a
given time.

The rednefs, is doubtlefs owing to red globules
being forced into fcrous, and more fuperficial veflels.

The tenfionand {welling,areowing to the obftrutionin
the veflels; And thethrobbing pain in the part, to the in-
creafe of fenfibility in the nerves of the part, from in-
flammation, and from the fmall veflels becoming evi-
dently pulfating from the increafe of the circulation.

OF THE TERMINATIONS OF INFLAMMATION

If inflammationbe cured without lofs of fubftance,
and while the {tate and texture of the part remain en-
tire; the difeafe is faid to terminate by REsoLuTION.

This mode of termination takes place only, when the
inflammation has been moderate, or properly treated
intime, and when theerrorloci and confequent convulfi-
on of the veflels of the part have not been carried to
excefs ; whereby theveflels gradually recover their tone,
and the part returns to its original healthy ftate.

It fometimes happens that the inflammation has
been fuffered to run on ; in confequence of which, an
effufion of matter generally takes place into the fur-
rounding cellular fubftance; This, may be only a lar-
ger quantity of the ordinaryexhaling fluids; which, when
afree circulationis reftored, is readily abforbed, and the
part left in its former healthy ftate. The inflam-
mation in this cafe, may be faid to terminate by Re-
SOLUTION. But
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But if from the excefs of inflammation and violent
impetus of the blood, the veflels are ruptured and their
contents poured out 3 a reabforption does not fo readily
take place, but the fluids fuffer a particular change;
being converted into a matter called Pus;—at the fame
time an abatement of the rednefs, heat and pain take
place, and the difeafe is now faid to terminate by
SuppuraTION. The part containing this collection
of pus is called an ABscess. The abforption of mat-
ter by the lymphatics, and conveyance of it to the
lungs, has very unjuitly, been fuppofed a caufe of hec-
tic; this fever however only occurs in confequence of
the exceffive difcharge from an ulcer, as in the pfoas
abfcefs, which evidently proves it to be the effet of the
igreat debility induced thereby : befides, the lymphatics
do not convey their contents to the lungs, but to the
venous {yftem.

There have been many difputes refpecting the forma-
tion of Pus. Some ingenious authors having looked
upon it as afecretion:* whilft others with equal inge-
nuity have endeavoured to fhew it to be the effets of a
particular fermentation.  To this laft opinion I profefs
myfelf a convert ; and, for the following reafons.

1. If it be not fo, we muft fuppofe the veflels of the
part to be very fuddenly endowed with a fecreting pow-
er; and with a wery different a&ion from theﬁr former
one.

2. Becaufe we do not find the leaft analogy between
thefe veffels, and thofe of other parts which ds fecrete
particular

* Dr. Morgan late Profeffor of the Inftitutes of Medicine, in his elz~
borate thefis ¢ De Puopoiefi,” B :
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particular fluids.  We know that for any fecretion tq
go on, a furprifing and wonderful convolution of
the fecretory vefiel is neceflary ; now this is by no means
the cafe with thofe veflels wh1ch have been fuppofed
to fecrete pus.

3. Becaufe we can account much more rationally
for its formation, in {uppofing it the produ& of fermen-
tation of a peculiar kind ; which I fhall take the liberty
of denominating, the supPURATIVE fermentation.

It may be here afferted, that but three {pecies of fer-
mentation exift ; the vinous, acetous, and putrefactive.
There is no perfon more difpofed to fimplify nature
than myfelf ;' neverthelefs, I think it may be carried
much too far,—as in the prefent inftance ;—We fhould
be cautious of finting her in her operations.—
We all know that for the production of thofe three
fpecies of fermentation, a combination of certain fub-
ftances is neceffary 3 thus a faccharine matter is abfo-
lutely requifite in the vinous; a mucilage in the acetous:
and a gluten in the putrefadtive ftate. Why then may
nota combination of azber fubftances produce a fermen—
tation of a fpecific kind ?

That wonderful ation of the arteries by which thofe
which go to a bone, do, in cafe of fracture, pour out a
boney fubftance :—thofe which go to mufcle, or tendon,
in cafe of injury, pour out the fame kind of matter 3 is
by no means an objetion to this theory ; it feems to
be an original part of their conftitution, as much as the
fecretion of urine bythe kidnies j or of femen, orfaliva,
by their appropriate glmds 3 bPﬁdcs thefe fubftances

exift
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exift materially in the blood, and only"require the aid
of the arteries of the injured part to depofite them
where neceffary; Butthis isnotthe cafe with pus; which
is uniformly, a homogeneous mafs, formed from a mix-
ture of heterogencous fubftances, and in this refpe&
refembles a product of fermentation,

Let us juft take a view of the requifites for fer-
mentation to go on properly. Thefe are,reft ; a cer-
tain degree of heat ; moifture, and the prefence of oxy-
gene or of vital air.

Now are not all thefe requifites prefent in the fluid
poured out from the veffels ?

That the particular part itfelf is at reft, even though
fituated where moft motion is allowed of, will not be
denied.

The heat appears of a juft degree, for the proper
prodution of fermentation.

Moifture exifts in fufficient quantity ; as alfo does
oxygene which is given off by the decompofition of the
red globules That they are decompofed, is evident
from feeing the rednefs of a phlegmon gradually dimi-
nith as fuppuration advances; and finding nothing but
a mild pus, upon opening the abfcefs, when fu/ly ripe ;
otherwife a confiderable portion of red blood is mixed
with it :—an experiment alfo of Mr. Everad Home,
related in his treatife upon the properties of pus,t
ftrengthens this aflertion very confiderably. “ The
ciput mortuum” fays he, “of diftilled pus fhewed a

iR e polarity
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polarity with the magnet, by heating it for eight hours
in a crucible, in a reverberatory furnace ¢’ indeed, to
me, it is a pofitive proof of their decompolfition, as no
other portion of the blood contains any iron.

" From all thefe faés, I think myfelf juftified inre-
garding pus as the product of a peculiar fermentation.

It would appear that for the formation of pus, ferum
and red globules were only neceffary ;—for when any
others matters are poured out ; or, when thefe are in
undue proportions, a pure pus is not formed. The fo-
lid parts are nat in the leaft broken down or eroded, in
the formation of laudable pus; we fee amazingly
large quantities frequently formed, even in fo fmall
an ulcer as an iffue, without the leaft deftru&ion of
the furrounding folids ! it may perhaps appear an ex-
ception to this aflertion, that in deep feated abfcefles,
the fluid gradually approaches the furface ; while the
intermediate folids are removed. This however may
be better explained upon the principles of abforption,
caufed by the preflure of the contained fluid. Whya
deep feated abfcefs thould point outwards, appears my{-
terious; perhaps it may arife from the preflure being
leaf? at that part ; for we find abfcefles of the liver fre-
quently difcharge themfelves into the ftomach or in-
teftines, if feated on its concave furface ; but through
the diaphragm into the lungs, if onits fuperior or con~
vex furface ; in both which cafes there is lefs preflure
made on that, than on the oppofite fide :a moderate de-
gree of preflure or inflammation increafes abforption
but a more confiderable degree entirely checks it.

“The
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The ufe of pus which isa mild, bland fluid,isevident-
Iy to compofe a bed for the elongation of veflels, and
thereby to form an union between the feperated portions
of fleth. From this, it would appear highly improper, in
an ulcer in which laudable pus is produced, to wath
and wipe it off daily; for by this means, the tender
granulations of new flefh are alfo deftroyed, and the
healing of the ulcer is much protracted. Where the
pus is not good, it ought evidently to be removed, as
otherwife it will injure by it’s acrid quality : but I can-
not perceive the propriety of removing a healthy lau-
dable pus; which being a mild and inoffenfive fluid,
and wifely ordered for the elongation of veflels, furely
cannot be fo prejudicial to a wound as its frequent res
moval.

Many inftances have occurred of its remaining in
contact with the fore feveral days, unexpofed to the air,
without the leaft detriment; and being perfectly fweet
and inodorous when the wound was opened ; but foon
contracting a putrid fmell by expofure to the atmofs
phere.

It frequently happens, either ffom the extreme vio-
Tence of the inflammation; or from fome peculiar acri-
mony of the fluids of the difeafed part; or from
very great debility in the part, fo that the de-
gree of inflammation, neceflary to the production
of pus, cannot take place, that the effufed fluids are
affected with a ftate, approaching more or lefs to putre-
fa&tion ; when this is moderate in degree, and affets
chiefly the fluids effufed, the parts are faid to be in @
ftate of GANGRENE ; but if the folids alfo become af-

feCted
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felted, the difeafe is then termed SPHACELUS or MoR=
TIFICATION.

It is not neceffary for Gangrene always to be pre=
ceded by fuppuration : of which a remarkable inftance-
is mentioned by Van Swieten.*

It appears in every inftance, that before Sphacelus
can take place in a part, it muft be preceded by the
death of that part; for as fphacelus appears to be of a
putrefadtive nature ; and as nd degree of putrefaltion
can take place in the living body, the above conclufion
follows of courfe ; Hence the propriety of Dr. Sey=
bert’s - fuppofition, that the fetor of the urine, breath
and other excretions of perfons, labouring under di=
feafes, (improperly) called putrid, become fo in their
refpective refervoirs affer their feperation from the ge=
neral mafs. The whole fyftem is notwithftanding, fres
quently brought into fympathyby this local putrefation :
as'is evident fromthe weak and quick pulfe, naufea,
vomiting, diarrhea, delirium, convulfions and death,
fometimes induced by it.

¢ In inflammation,” fays Cullen,  the tendency to
gangrene may be apprehended from an extreme vio-
lence of pain and heat in the inflamed part, and from
a great degree of pyrexia attending the inflammation.

¢ The aftual coming on of gangrene may be per=
ceived, by the colour of the inflamed part changing
from ‘aelear to a dark red s by blifters arifing upon the

G part;

.

* Comment. on Boerhaave's Aph. § 389,
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part 3 becoming‘ foft, flaccid, and infenfible ; and by
the ceafing of all pain while thefe appearances take place.

¢ As the gangrene proceeds, the colour of the part
becomes livid, and, by degrees, quite black ; the heat
of the part entirely ceafes ; the foftnefs and flaccidity
of the part increafe; it lofes its confiftence ; exhales
a cadaverous fmell ; and may then be confidered as
affe¢ted with fphacelus.”*

A fourth mode of the termination of inflammation
is in what is commonly called, ScHIRRUS; or an inde~
lent hardnefs of a part. This termination appears to be
abhollyconne&ted with glandularparts; asthe nofe, mouth,
breaft, teftes, uterus, liver, fpleen, &c. but not lym-
phatic glands, unlefs fecondarily affected, by abforbing
difeafed humours. Hence, itis of no ufe to extir-
péte a cancerous breaft, unlefs we can entirely remove
the infefted glands; as the cancerous humour left be-
hind, will moft certainly renew the difeafe—and gene-
rally with redoubled violence. I do not recollect a fin-

~gle inftance of any but glandular parts being affeted

by a true {chirrus ; for though every part of the body
is occafionally liable to preternatural bulk and hardnefs,
fill it fhould be diftinguifhed from f{chirrus; as the
term has been wery vaguely applied to thefe preternatu-
ral fwellings.—Schirrus appears therefore to be entire-
ly owing to the peculiar ftructure of the part.

Thefe

*§ 257.
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Thefe tumours if produced flowly will remain for
years, nay, even during a long life, without any pain or
trouble to the patient. They are then termed indolent.
—Care, however is neceflary to prevent the action of
any exciting caufe upon them, for if inflammation take
place in' their veflels, they become incipient cancers;
which fhould be removed as foon as poffible by proper
remedies, when, they are generally attended with fuc-
cefs, if no fchrofulous or venereal taint exifts in the {ys-
tem ; if fo, thefe affections fhould be firft removed,
as'they tend greatly to promote a return of the difeafe.

Thefe Schirri may arife, not only from the effects
of inflammation, by which they frequently become or-
ganized, and incapable of ‘being conveyed away by the
abforbents ; but alfo from a languor in' the circulati-
on,and debility, of the veflels of the part.—Thefe two
very oppofite caufes affect the fyftem, however, in the
fame manner,

Dr. Cullen has enumerated fome other terminations
of inflammation, as “ the effufion of a portion of the
entire mafs of blood, either by means’ of ruptare or of |
an anaftomofis, into the adjoining cellular texture.”
Under this head might as weilbe clafied all the cafes
of aéive hemorrhagies accompanied with pyrexia; as
the blood is only thrown out of the body, inftead of
being effufed into the cellular texture.

Another kind of termination which he mentions, is
« that of certain inflammations on the furface of the
body, when there is poured out under the cuticle a
fluid, which being too grofs to pafs through its pores,

therefore
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therefore feperates it from the fkin, ‘and raifes it up
into the form of a veficle containing the effufed 'fluids™
and again, “when the internal parts are affected with
inflimmation, there feems to have been almoft always
upon their furface an exudation, which appears partly
as a vifcid concretion upon their furface, and partly as
a thin ferous fluid, effufed into the cavities in which the
inflamed vifcera are placed.” I think the Dr. might
with equal propriety, have fwelled the lift of thefe ter-
minations of inflammation, by th¢ addition of dropfy
which often follows the inflammation of a part; for as
they do not a/ways take place; and as the four general
terminations which I have mentioned above, are,
perhaps ninety-nine times out of an hundred, the only
ones; inftead of fimplifying, itohlyincreafcs the difficul-
ties already attending the ftudy of medicine.

OF THE CURE Of INFLAMMATION.

The indications of cure in inflammation muft differ
confiderably, according as one or other of the termi-
nations above-mentioned, predominates.

It muft be evident that if poflible, the cure thould be
attempted by RESOLUTION, as the moft defirable me-
thod; for which purpofe, we muft,

1. Remove the remote caufes if they are evident,
and continue to operate.

2. Take off the phlogiftic diathefis affecting either
the whole fyftem, or the particular part,

3. Reftore
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3. Reftore the tone of the part, by remedies appli=
¢d, either to the whole fyftem, or to the part affected.

The firft indication is effected, by our kpowledge
of the remote caufes which operate.

The phlogiftic diathefis may be taken down or dimiz
nifhed by, blood letting, both general and local;—
purges, of neutral falts, or of the more draftic kind if
neceflary; nitre and the antimonial preparations; w1th
the other parts of the antiphlogiftic regimen; particus
larly the application of cold, as cold air to the whole
body; cold water or vinegar—and ice or fnow to the
part affeteds the faturnine applications may alfo be
ufed; preventing ot diminithing the flow of blood to
the part, by comprefling the artery, if praticable, tnll
be of great advantage, as the increafe of inflammation
is prevented by leflening the vis a tergo.

The tone of the part is tobe reftored bv aftringents
and ftimulants topically applied; and by tonicstaken
internally, upon the abatement of the inflammation.

When however, we find all our endeavours towards
a cure by refolution, fruitlefs; and when we find cvi-
dent advances towards SUPPURATION; W€ muft imme-
.~ diately leave the foregoing remedies, (unlefs too' much
a&ion in the fyftem authorizes their moderate ufe, as
is often the cafe, and which would tend to prevent a
proper fuppuration;) and endeavour to promote as
{peedya fuppuration as poflible. This is effected by
fuch applications as fupport a proper heat in the part;
and by their emollient qualities relax the veffels; by

which
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which means their contents are more eafily difcharged,
and Pus is formed therefrom.—And for this purpofey
nothing is better than fomentations of flannels prefled
out of any warm emollient decoction; applied as warm
as the patient can bear them, and frequently repeated;
continuing them for half an hour ata time: after which,
a warm bread and milk poultice to the part frequently
renewed in the courfe of the day, will generally pro-
duce the defired effect.

Refpecting the proper time and mode of opening
abfcefles, Mr. Bell has treated fo fully, as to render it
unneceflary for me to fay any thing on the fubject.

If however the appearance of GANGRENE is perceiv-
ed, we muft endeavour to check its progrefs by every
means in our power; and this muft be determined by
the judgment of the phyfician: together with a know-
ledge of the caufes tending to produce it.

When gangrene has begun to take place, its increafe
may often be prevented by the feperation of the dead
from the living part; this is moft effeCtually done by
the knife, but if it cannot be conveniently applied; and
if the gangrene arifes from defect of action in the part,
it is beft effected by exciting inflammation and fuppu-
ration on the verge of the living part, by various an- -
tifeptics both externally applied and taken internally;
The external applications are rendered more certain in
their operation, if the part be previoufly fcarified; thefe
fhould come in contaét with the found parts, which,
the ftimulating applications will then moftly be fuffici-
ent to. excite into action.  Great care muft be taken

to
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to avoid the blood veflels and nerves in fcarifying the
part. A

I well know that Mr. Bell has aflerted that, * from
fcarifications, and the fubfequent applications of an-
tifeptics, he never derived any advantage;” The
pradtice to me appears founded in reafon, and has many
eminent men as advocates in its favour; I would there=
fore afcribe his want of fuccefs to his having employed
{carifications in that fpecies of gangrene which arifes
from excefs of inflammation; in which fpecies, mode-
rate bleedings, and gentle purgatives are ufeful; and
topical bleedings with leeches would be highly fervice-
able to allay the Iocal inflammation.

The medicines to be taken internally, in the fpecies
which arifes from a want of tone; are bitters, peruvian
bark,  columbo root, port wine; and elix: vitriol 3
And here our great dependance fhould be upon
the bark; which fhould be given in much larger
quantities than is often done; our only guide muft be
- thepatient’s ftomach; and we may ufe it at the fame time
in the form of glyfters, combined with port wine, and
laudanum, to prevent its running off too fpeedily by the
bowels.— Amputation fhould never take place, till the
mortified parts are feperated from the living, or at leaft
till fuppuration appears on the verge of the found parts;
asthe gangrenefeems onlytobehaftened by it otherwife.

Or THE PROGNOSIS OF INFLAMMATION.

Boerhaave has comprifed all that can be faid upon
this fubjet ina few words; “ the prognofis of an in-
flammation”
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flammation” fays he, “is deduced from eonfidering
its caufe, part affe¢ted, magnitude, depth, violence, the
habit of the patient, the feveral fymptoms; and by com-
paring' thefe with the demonﬁrative_ figns and cﬂ"eﬂ‘s or
- confequences of the inflammation.”*

It may perhaps be neceffary for me to notice in this
place, the arrangements of inflammation as mentioned
by different authors.

Cullen fays, ® the difference of inflammation arifes
chiefly from the difference of the part affected; Ihave
therefore arranged them, as they are cUTANEOUS, vIs-
CERAL, OF ARTICULAR, &c.” I agree with the Dr. in the
former part of this fentencey but I prefer the arrange-

ment of Dr. J. Carmichael Smyth, as being more na=

tural and complete 5 He treats of it as affeting,
¢ 1. Diaphanous membranes; as the pleura, &c.
2. Mucous membranes; as of the nofe, fauces, &c:

: Cellular membrane; as in phlegmon:

o

4. Mufcular fibre; as in rheumatifm.
. The fkin; as in eryfipelas:”
Perhaps to thefe might be added;
6. Parcnchyma.or the fubftance of the vifcera:

Mr. John Hunter has divided inflammation into the
adbefive, the juppurative, and the wicerative; but -
this divifion appears erroneous, for, in his third
{pecies, there is frequently no evidence of inflammatiz

on:
* Aphorifms § 393:
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on: and often in the fuppuratwe, the fame abfence of
it occurs.

From what I ftated in fome of the preceding pages,
it will appear how very unneceffary it is to load the me-
mory with fuch an ufelefs farrago of names of difeafes,
asare tobe found in moft of the writings of medicalau-
thors: and that the only diftinétion neceflary, is, their
different ffages or rather fates of altion; terming them,
as the fyftem partakes moft of the inflammatory, ty-
phus or typhoid action; and confequently direting
our indicationsof cure, to the exiffing ftate of the fyftem.

Having thus confidered thofe fubjets which I pro-
pofed treating of in the commencement of this inquiry,
I cannot conclude without noticing the wonderful, yet
uniform fimplicity, exifting throughout all the operati-
ons of nature, It clearly evinces the conneétion of
truths ; and that they are all links of one great chain,
mutually fuftaining, and ftrengthening each other. By
the operation of a fingle caufe, viz. the decompofition
of vital air, and fubfequent fixation of its bafe, we
fee the production of combuftion; refpiration, and its
effets ; the oxydation of metals, and fermentation.
How can we fufficiently admire this amazing fimpli-
city in the works of nature! Or, to fpeak more pro-
perly, how can we fufficiently admire and adore the
wifdom of that Being from whom this fimplicity is
derived.

¢ Nature in fimple dignity appears,
¢ And all her works a hand divine, declares.
& We trace in nature’s moft minute defign,

¥ The fignature and flamp of power divine.
e R NG R o S
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