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TO

PHILIP S. VAN RENSSELAER, Esq.
OF ALBANY, NEW-YORK.

DEaAr Sir,

T{) a heart glowing with lively impressions of gra.
titude, an opportunity of acknowledging, in this public manner,
the favors conferred by the kind hand of friendship, must afford
sensations of the pﬁrest kind that throb in the human bosom.

BrouvenT ve and educated under your immediate care
and direction, I am conscious that nothing has been neglected
which would promote my future establishment and welfare in
life : even for the great misfortune of being prematurely de-
prived of an affectionate Father, I have, in your indulgent
guardianship, found an alleviation, which none but you could

give.

Wirs this small though genuine tribute of veneration
and esteem for those engaging qualities which have long dis-
tinguished you, whether beheld in domestic or in public cha-
racter, as the accomplished Gentleman, and the zealous admi-
rer of virtue and science, permit me to offer up an earnest
prayer for the prolongation of that life, which has already ren-
dered much good to society ; and for the parental guidance
which has been so properly exercised towards me, accept the

thanks of your

SINCERE FRIEND,
AND HUuMBLE SERvANT,
THE AUTHOR.
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INTRODUCTION.

——— —

A favorite author, not less distinguished for literary ac-
complishments, than correctness of observation, says, a compo-
sition that enters the world with a view of improving it, has a
“claim to the utmost indulgence, though it fail of the effect in-
tended. Ifsuch encouraging lenity await the voluntary writer,
whose object to instruct is often alloyed by an indignant thirst
for public adulation, my claims on the score of indulgence can-
not but meet with liberal success, as nothing less urgent than a
law of the University could have induced me, at this juvenile
period of my life, to appear in the character of an author.

The subject which has been selected for this essay, is one
which has been much canvassed by men of acknowledged ta-
lents ; many of the difficulties, however, attending its satisfac-
tory investigation, were either left neglected, or imperfectly sur.
mounted, though it for a while attracted the experimental at-
tention of a Cruikshank, a Priestley, and an Abernethy. '

The present enlightened state of medical science excepts none
from the privilege of laboring in her enchanting dominion ;
and as invaluable truth is alike appreciated, whether detected
by the searching penetration of irresistible genius, or discover-
ed by the good fortune of a mere novice in medicine, I have
been induced to venture on the subject under consideration,
without pausing to offer an apology for interfering with the L.
bours and opinions of such eminent characters.

.---.ll-.II....I‘-.I..."...l.l".".'-.."".“"ﬂ.nd Irurh “"urif’

Shall be our chusen theme, our glory to the last.
CowPER,
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The theoretical and practical advantages derived from a cor-
rect knowledge of the laws and operations of the animal body,
are too generally valued, to require commendation, and the per-
nicious tendency of ascribing functions to parts not recognised
by the ceconomy of nature must be evident to every 1eader.

When we recollect that just ideas of the nature and cure of
disease, cannot be obtained without the aid of physiological in-
struction, the necessity of cultivating this important branch of
our science with nicety and carefulness will occur to the most
of observants, and the often unfortunate consequences of mus.
taken publications cannot be exemplified in a more striking
manner than a candid disclosure of the error in which I was

nearly involved.

The transpiration and absorption of the gases by the skin, as
apparently demonstrated by authors of unquestionable integrity
and reputation in medicine, have for some time past engaged
my consideration, and so firmly did I believe in their proofs and -
observations, that a series of experiments were actually institut..
ed to ascertain the influence and connection of these functions |
with the pulmonary forms of fever. But the result of a few of
their most interesting experiments carcfully repeated, gave me
reasons to believe that there was some fallacy in the case, and
a further enquiry, which was then anxiously carried on, soon’”
confirmed my suspicions.

The experiments which constitute the basis of this essay were
conducted without any preconceived notions which could bias
their natural import, and the fidelity with which they are de-
tailed, can be attested by a few ingenious friends who had the
goodness to assist me in their performance : but how far they
will go 1o effect a decision on the subject, I leave to be determin-
ed, with all due deference, to the better judgment of those who
may hereafter give them an attentive examination. '
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correct inference can be drawn, of the =riform function of the
Skin from the analysis of gases collected, unless they were
first received over quicksilver. Count De Milly says, being in
a warm bath, half a pint of air might have been collected over
the water, in the space of three hours ; and from his analysis,
which was both inaccurate and very incomplete, says an au-.
thor * in Nicholson’s Journal, he concluded it was carbonic a-
cid gas.

Two years subsequent to the publication of the above me-
moir, Mr. Cruikshank, an ingenious Physiologist of England,
gave to the world an essay on insensible perspiration. His
object being chiefly to investigate the quality of the watery va-
pour emitted by the Skin, much information on the zriform
discharge could not be expected.

The following experiment, however, I will take the liberty of
detailing, as the only one, in his publication, that relates to our
subject. He introduced his foot, previously washed and dried,
into an empty bottle, excluding the access of external air by
means of a moistened bladder ; after retaining it in this situa-
tion for one hour, he withdrew it, “ the fluid collected” says he,
“ produced ne change on the lime water, but lime water thrown
into the bottle and agitated became as turbid as when the air
in which the wax taper had extinguished itself, was mixed with
1t. “This last experiment” continues Mr. Cruikshank “I re-
peated several times and with the same success ; from this I
inferred, that admitting the common theory of fixed air and
Phlogiston, something passed off with the vapour of insensible
perspiration of the skin which rendered air fixed.” Inductions
from incorrect data have always been fruitful sources of error
in medical philosophy. This experiment, for two good reasons,
cannot authorise the conclusion which Mr. Cruikshank has de-
duced; first, because a moistened bladder will, by furnishing car-
bon to the oxygenous portion of the air inthe bottle, yield fixed

* Trousset.
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air ; and secondly, because lime water poured out of one bottle
into another, with the addition of agitation, will become turbid,
from the chemical union of the carbonic acid of the atmosphere
with the calcareous earth, as any one will find by making the
experiment.

Doctor Ingenhouz, about this time, paid some attention to the
nature of the bubbles of air which he saw arise from the skin
while immersed in water ; but his experiments are few, and are
liable to many objections that apply to De Milly’s and others
who have not taken the necessary precaution of ascertaining
the nature of the gases contained in the water in which their ex~
periments were made. '

Mr. Trousset, a French Physiologist, has published an ac-
count of his experiments made in water, in which the transpi-
ration of carbonic acid gas is denied, but the emission of azotic
air by the skin is contended for.

That gases are disengaged from the surface of the body,
while immersed in common water, no one will pretend to deny ;
but that they are prepared in the body, and emitted by minute
vessels which open on the skin, is fully refuted by all the expe-
riments detailed in the sequel of this Essay. If then, the air
collected, does not come from the vessels of the skin, we must
look to the water as the only source which can, under these cir-
cumstances, yield it.

As plants, under the influence of solar light, will readily dis-
engage from pump-water, and the most of other waters in
which they are placed, a considerable quantity -of pure air, and
as Professor Woodhouse has clearly proved, from a number of
decisive experiments, that it is produced by the decomposition
of carbonic acid with which the water is impregnated, I may
conclude that the generality of waters contain fixed air; and
that waters are more or less impregnated with azotic air, ac-
cording to local circumstances, is now too well ascertained, to
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be disputed by anyone. With these considerations, found-
ed upon incontrovertible truth, I do hot hesitate to determine,
in my own mind, that the evolved heat of the hand, foot, or of
the whole body, which were the subjects of experiments under
the direction of different Ph}rsmloglats, expanded the gases
contained in the water which they used, and thus caused thqm
to rise in bubbles of air from the surface uf the skm T hlﬁ
conclusion is rendered more probable, when we rélcdller:t the
e:r.penmcnts which have long since been'made b}r Dr. Priestley
in water exhausted of all its air, in which not a smglc bubble

of any gas whatever was seen to arise, thm;gh th¢ skin was
immersed in it fur a considerable time.

The Doctor expressly declares, that the persplratmn of ani-
mals does not contaminate common air as the process, of
respiration does. I am well aware it is asserted that water
absorbs carbonic acid as fast as it is emitted by the pores of the
skin, and that this circumstance accounts for the result of the
experiments alluded to. But tothis I ask leave toreply, in the
first place, that fixed air does not so rapidly unite with water as
to preclude an opportunity of detecting it, if any were thrown
out ; and in the second place, that this objection does not apply
to this mode of experimenting to discover whether azetic air is
ever thrown out in perspiration, as many Physiologists assert ;
and as they have erred in one instance, it is more thanhp,;q];ahle,
from what has already been advanced, that neither carbonic acid
nor azotic air, is ever thrown out in the perspiration of animals.
But what renders the explanation which I have given, of the
origin of the gases collected over water, in which the hand or
the whole body were immersed, still more satisfactory, is the
simple, thoughnot less conclusive experiment which wasmade,
by helding my hand and forearm, [previously invested by var-
nished silk which was impervious to, air] in a tub of pump wa-
ter : in a short time innumerable sphericles of air were seen
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both by my friend and myself, to form on the external surface of
the silk, and gradually rise to the top of the water.

The successive formation and disengagement of minute bub-
bles of air, being always confined to the surface of the skin,
While immersed in water, and not proceeding from portions of
water remote from its surface, may be urged as an argument in
favor of gaseous transpiration ; but error, from this quarter,
would be too palpable, to elude detection ; vegetables, while im-
mersed in water impregnated with carbonic acid, and exposed
~ to the light ofthe sun, disengage bubbles of pure air from the
surface of theirleaves ; yet who will contend that it comes from
their fibrous texture ? In my humble opinion, the disengaged
heat of the skin enables us to explain, as clearly, the one fact, as
the decomposition of fixed air does that of the other.

The embarrassment in which many Physiologists have in-
volved themselves, on the interesting subject of the functions
of the skin, I regard as similar, m many of its concomitants, to
the once prevalent, though erroneous opinion, that vegetables
purily atmospheric air, by absorbing its azotic, and perspiring
its oxygenous portions. This opinion, however, by the light
of modern discoveries, has been exploded, as an unhappy hypo-
thesis, originating out of incomplete researches ; and for an ex-
planation of the source of the air disengaged by healthy plants,
under water, we are very justly referred to the previous condi-
tion of this fluid.

Mr. Abernethy, a practical physiologist, and surgeon, of
London, published in the year 1793, an essay on the functions
of tlre skin, in which he maintains, by a variety of experiments,
that not only fixed air and azotic gas are thrown out by the skin; -
but'that oxygen air and carbonic acid gas are very readily im-
bibed ; whilst the nitrous, hydrogenous and nitrogenous gases

tardily gain admittance into the absorbing vessels. 1 do not
c
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My objections to this reasoning of Mr. Abernethy are, first,
his data are far from being established ; on the contrary, the:
repetition of his chief experiments in my hands, fully disprove
the existence of a gaseous function in the skin.  The highly
ingenious researches of Seguin, before mentioned, have given
conclusions directly opposed to those of Mr. Abernethy; but
they correspond with the result of my enquiries. In the sccond
place, lymphatick absorbents cannot be satisfuctorily demon-
strated on the skin, though the best dissections have not been
wanting, to ascertain their presence. The science of Physiolo-
gy only embraces the healthy actions and powers of parts, the
existence of which have been previously known to the anato-
mist ; all beyond these prescribed limits must be uncertain, if
not entirely conjectural. But if oxygenous, carbonic and other
gases are taken up by the skin, and carried into the system,
wiiy have they not been detected, either in their gaseous form,
or incorporated with the fluid circulating in the absorbing’
vessels ! o3

The next question that naturally occurs, is, how are {hese
gases disposed of, admitting for a moment that they are actual-
ly taken in by the lymphatick vessels of the skin? 'As Mn
Abernethy has excluded chemical attraction from any agenc}
i the case, they must be conducted through the course of the
absorbents to the subclavian veins. The quantity of mtylgi:rr;
gas absorbed from the surface of the whole body, must be con-
siderable, if the absorbents of the hand and wrist ave capable
of' imbibing eight ounces in eight hours, as Mr. ﬁbernnth}r as-
serts ; would not then the blood in the left subclavian. vein,
which receives the thoracic duct, be of a more florid Eﬂlﬂul: Lhau
that of the nght, which only receives the ly mp]mtlcl-.s uf th:
right arm, and of the right side of the neck ! And lastly, 1[
oxygen gas be absorbed by the skin, and conducted through I;h:
course of the lymphatick vessels into the general circulation,
may we not call in question the ccconomy of the animal body,
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as the lungs appear fully cmnpﬂtent to all the purposes of oxy-
genatmg the ﬁ}rattm. pildasas g

vl e Chcrmst nf thls mtjr, whnse ]ud,gmf:nt I ha"n: reason tu
place great confidence in, informed me, that if gases were
given out by the skin, they might be discovered by holding
the arm in a glass vessel filled and inverted in water. As L
had ascertained the nature and proportions of the gases con-
tained in the pump water atthe Pennsylvania Hospital, where
some of my experiments were made, no doubt was entertained
but that some information might be derived from this mode of
experimenting. Accordingly, a few experiments were made
in this manner; as water, however, has been objected to, I
will not relate them in particular, but deem it only necessary to
mention that the gases collected, differed in no considerable
degree, from those which had been previously obtained from
the water.

As mercury has never been objected to, as a proper me-
dium to experiment in, for accomplishing the objects of our
present enquiry, a sufficient quantity was procured, and a tub
arranged with necessary conveniences to contain it, as I was
fully persuaded, that if any airs were thrown out by the skin,
ghéy could, under the circumstances of the following experi-
ments, be easily detected.

EXPERIMENT 1. Thermometer 73° .
A glass vessel being filled with, and inverted in quicksilver,
all air that adhered to my hand and wrist was carefully sepa-
rated by moving them in different directions, under the surface
of t]’gcl quicksilver for ten minutes ; they were then intreduced
into the inverted vessel and there retained for more than two
hours ; for a few minutes, in the beginning of the experiment,
my hand was in some degree benumbed with cold, but its
usual warmth soon returned, and at the expiration of the time
mentioned, little or 'mo inconvenience was experienced, but
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what arose from the pressure of the mércury. During all this
time, not a bubble of either carbonic acid or azotic air, was
seen to emanate from the skin. This experiment was made
eight months ago, and has since been repeated in the presence
of Professor Wmdhuuse, with precisely the same resu]t i

i i

As lime water has always been regarded asa correct test for
carbonic acid, it appeared plain, that if fixed air was thrown out
by the skin, it would, while the hand and wrist were immersed
in ity form, by chemieal combination, carbonat of lime, and the
milky color produced would afford a good criterion to judge of
its emission.  Under this impression the following experiment
was made. : ' '

EXPERIMENT 2. Thermometer 70° '

My hand and wrist were introduced into a jar comtaining
lime water, whose purity was previously ascertained, and held
in this situation for one hour ; during this time no carbonat of
lime was formed, but on the contrary, the lime water, on with-
drawing my hand, was as transparent as it was previously tmts
use. This experiment was repeated at another time, with no
other variation than that of its being continued two hours, the
result of which was the same as in the first ; so that no decep-
tion could have occurred in its performance.

Mr. Abernethy, firmly believing that elastic gases #L-_lje
emitted by the skin, objected to water as a medium to experi-
ment in, to discover this function, on account of its great dispo-
sition to absorb carbonic acid ; all experiments, therefbré, made
in this manner, must be incomplete as relating to this acid gas,
unless the state of the water be attended to, subsequent to their
performance. With this cnnsldcratmn the following experiment
was instituted.

EXPERIMENT 3. Thermometer 58°
- Having half filled a convenient vessel with water, that had
been previously beiled for some time, in order to separate all
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loose air that it might be impregnated with ; my foot and ankle
were immersed in it, and retained in this sitwation for three
houra-, and then withdrawn. My object was now to ascertain,
whether or not the water had imbibed carbonic acid ;  to accom~
plish which, a glass vessel was filled and inverted in the same
water, a small handful of healthy leaves, of a species of gera-
nium, were introduced into the inverted vessel, and the whole
exposed to the rays of the sun for four hours, during which
time,no oxygen air was disengaged from the water. In this
experiment, we may with safety conclude, that carbonic acid
was not contained in the water; and consequently none was
emitted by the skin; for it hasbeen proved to a certainty, that
healthy leaves of plants will readily decompeose carbonic acid,
if contained in the water in which they are immersed, while
in the light of the sun ; its coal will be devoured for food, and
its oxygen escape in the form of pure air.

- Lest a few of those who may honor this dissertation with a
perusal, should hesitate in admitting experiment 1, as satisfac-
tory, on account of the pressure of the quicksilver, the follow-
ing one was made, which proves, beyond a doubt, that carbon-
ic acid gas is not emitted in the perspiration of animals.

EXPERIMENT 4.  Zhermometer 56°.

Having procured some pure hiydrogen air, from diluted sul-
phuric acid, and the filings of malleable iron, four ounce mea-
sures of it, were thrown up intoa glass vessel, previuuslylﬂllﬂl
and inverted in quicksilver : my hand and wrist, after all loose
air was separated from their surface, as in experiment 1, were
introduced into the inverted vessel, and kept in this situation,
for three hours. My band and wrist, being surrounded by the
bydrogen gas, in this experiment, suffered nothing from either
the pressure or coldness of “the quicksilver. Professor YWood-
house observed this, us well as the chief experiments detailed in
this essay ; and in his presence, the air in the vessel fiom
which my hand and wrist had just been removed, was examin-
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. ined the a air in the vessel ; ; its volume was not d:numshadmd, '
thn passed through lime Wﬂtﬂl‘, no milky color ensued ; which
fwa.s an arldmunal proof that the skin did not throw out carbonic
_acid ; we next proceeded to ascertain whether or not any of
the nxygenuus portmn of the air had been removed dunng the
txpernment ; for this purpuse, one measure of it was passed
up, over water, in an eudiometer charged with phosphorus, and
in less than twenty four hours, the absorption of % wascom-
plete. In this experiment, no addition or alteration occurred
in the atmospheric air to which my hand and wrist had been
‘exposed for three hours ; but with the view of givihg complete
-satisfaction on the subject, the following expe-lment was per
furmr;d ] ; ryadisa

e o EXPERIMENT 6. Thermometer 54°. ¥
... Five ounce measures of oxygen air, of 4 per cent purity, be-
_ing transmitted into an inverted vessel, previously filled avith
.quicksilvery my hand and wrist, freed from all adhering air
Lunder the surface of the mercury, were introduced into ity and
_held in this situation three hours. Upon examination, the
quantity of air had suffered no diminution j it was then passed
through lime water, and as turbidness did not occur, we infer-
-réd that carbonic acid had not been given out by the skin ; the
air was next tested, as in the former experiment, in the eu-
diemeter of Berthollet, and was found not in the ' least adulte-
o 1 LM Al
The experiments just related, prove, in the first place, that
carbonic acid is not transpired ; in the second place, that azotic
air is neither emitted norabsorbed; and in the third place; that
‘oxygen air is not inhaled by the skin of the human body. The
care with which they were conducted, and the completenéss of
their plan, exclude all the deception which experimental
enquiries, in"the hands of inattentive observers, are often
TARTR GO AhawL S O " . o HRE
D
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" In order to discover whether, or not, fixed air be removed
from the external surface, by cutaneous obsorbents, the follows
ing expenment was rm:dt:. .

EXPERIMENT 7. Thﬂ'nmmm:* 619

- Five ounce measures of carbonic acid, obtained from earbo-
nat of lime, by diluted sulphuric acid, were transmitted into a
glass vessel, previously filled and inverted in quicksilver ; my
hand and wrist were then introduced into it and kept in this
situation for three hours. The volume of air was nextattend-
ed to, in order to accomplish the object of the experiment ; it
was found diminished in quantity only about half a drachm.
The removal of which, I do not hesitate to ascribe to the
combination of the carbonic acid with the perspirable fluid ; as
my hand, when removed from the inverted vessel, was consi-
derably moistened by this discharge. When we call to mind
the affinity that naturally subsists between aqueous substances
and this acid gas, the effect which we have mentioned is what
ought to be expected ; besides, it is highly improbable that the
skin, even if it were endowed with the power of absorption,
wonld inhale carbonic acid which is thrown out by the lungs,
as excrementitious, from the system, and refuse to absorb oxy-
gen air, confessedly the pabulum vitz, as was the case in expe-
riments 5th and 6th.

The experiments are now related, which have created, in
my own mind, a firm belief, that a few physiologists, for whose
talents in the science of medicine, I shall still cherish the high-
est sentiments of respect, have, from the illusion of unforseen
circumstances, which often render of no avail the best directed

enquiries, erroneously imputed an zriform function to the
skin.

It is to Mr. Abernethy, whose pre-eminent abilities and in-
dustry have long entitled him to the first rank in his profes-
sion, that we are indebted for the best mode heretofore used in
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observations of Dr. Alexander Monro.* The doctor made a
great variety of experiments on [rogs, in different conditions,
all of which tend to prove that, in them, opium, ardent spirits,
and essential oils are absorbed from the external surface. He
found that after the crural nerves of one frog were cut, and the
hind half of the spinal marrow of two others completely de-
stroyed ; camphor applied to the hind legs of all, produced the
same effects, in nearly the same time, as when applied to a
sound animal. “But to prove this absorption in fact,” says
our learned author, I divided two frogs at the pelvis, two
hours after the camphor had been applied to them in the above
way ; Ithen pulled the skin off the fore part of their body ;
and found, that the flesh and bowels had a smell of the cam-
phor. To discover this more certainly, I cut them in pieces,
and poured on one, rectified spirit of wine, and on the other,
water ; and was sensible of the taste of the camphor, both in
the spirit of wine, and in the water.,” As all the experiments
made by the Edinburgh professor, were conducted without any
regard to the lungs, which I shall soon prove to be an exten-
sive apparatus ol absorption, I do not hesitate to pronounce
them incomplete, as the articles which he used might have
passed into the system through this quarter, and not absorbed
from the external surface, as he inferred. But even if I was
disposed to allow that his experiments completely prove that
absorption does take place from the surfaces of frogs, they can-
not, with any certainty be used in the investigation of our sub-
ject,. An amphibious animal is widely different, in its anato-
mical structure, way of life and its economy, from man. I
then, it should hereafter be satisfactorily ascertained, by a se-
ries of new experiments, or by a repetition of those of the pro-
fessor, with a proper variation, that the frog is endowed with the
function of cutaneous absorption, the discovery would not, in
my mind, excite surprise, even if I should establish, by the ex-
periments shortly to be detailed, that this office is unconnected
with the economy of the human body.
* Physical Essaysy vol. S.
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Dr. Barton, who perhaps is better acquainted with the func-
tions of the lymphatick system, than any other man in Ameri-
ca, is inclined to give some credit to cutaneous absorption in
frogs. He informed me, in private conversation, that he had
frequently observed, that if this animal was confined in a dry
glass vessel, it became enfeebled, diminished in its natural size,
and scarcely able to leap ; but if a small quantity of water was
poured into the vessel, or the air in it only loaded with moisture,
it soon acquired its wonted vigour, its body became plimp, and
its motions were usually lively. Inthe first part of the sixth
volume of the Philosophical Transactions, an account is given
of the Lacerta Subviolacea,* in which it is mentioned, that this
animal was weighed at different times. On the 24th of March
it weighed 342 grains, but in somewhat less than an houtr; it
weighed only 324 grains, having lost 18 grains. “ It is a well
assertained fact, however,” says the ingenious naturalist, Dr.
Barton, * that the weight of many of the Amphibia, particu-
larly the frogs and hzards, is very various at different times,
even in the course of the same day or hour. This difference
of weight 1s often entirely independent on any aliment, whe-
ther solidor fluid, being taken into the stomaeh, and must be
ascribed to the absorptmn of water.” it

Dr. Darwin, the ingenious author of the Zoonomia, says,
“ that those who have remained half an hour in a warm bath,
when they have previously been exhausted by exercise, or ab-
stinence from food or fluids, have absorbed so much as to in-
crease their weight considerably. Dr. Jurin found an increase
of weight to 18 ounces, by sleeping in a cool room, after a
day’s exercise and abstinence ; so much, in that uttuatmn, was
absorbed from the atmosphere.”t '

* A species of Lizard first described ﬁy Dr. er!uﬂ;. and
called by him Lacerta Subvivlacea. :

t Zoonomia, fiage 440.
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After having read the fair and conclusive experiments of Dr.
Currie, the assertion of Dr. Darwin will appear highly erro-
neous ; for in one instance, where death was caused by inani-
tion, ne cutaneous absorption occurred, though the patient was
immersed.in a warp bath for an hour. In Dr. Jurin’s expe-

riment, the absorption doubtless took place from the lungs,
and not from the external surface,

,lt is argue;l in fa.wr of absorption, that ammals lwe in lmt,
mmst climates, without drink, and yet discharge a considerable
quantity of humors, both by perspiration and urine ; and that
in some diseases of the human body, a much greater quantity
of urine is discharged, than the quantity of drink taken in.
That animals do live in hot, moist climates, without drink, we
will readily admit, but that their thirst is allayed, their cutane-
ous and urinary discharges carried on, in consequence of ab-
sorption by the skin, is an induction which modern discoveries
will not countenance ; for doubtless, in them, as in cases of
hydropic and other diseases, where a much greater quantity
of urine is often discharged than the quantity of drink taken in,
the lungs supply the exigencies of the system. And what
more particularly renders my reasoning at least plausible, on
this subject, is the experience of a number of respectable
physicians,

«Dr. Rollo* published an account of an interesting case of di-
abetes, in which he mentions that the weight of the patient was
not encreased by a continuance of ten minutes, ina bath of 110
degrees of heat. “ In the year 1788, Dr. Currie happening to
be at Buxton, made an experiment on the effects of bathing,
on the weight of the body. After halfan hour’s immersion in
the bath, he found his weight rather diminished than encreased.
In the year 1790, he had a patient in diabetes, whose cuticle,
as is usual in that discase, was in a morbid state. Being de-

* Zoonomiay frage 255.
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sirous of trying how far the inordinate action of the kidneys
might be affected by a gentle stimulus applied to the skin, he
immersed him in a bath of the temperature of 96 degrees,
weighing him before and after the immersion. In this case,no
variation in the weight-could be detected. Dr. Currie after-
wards made five different experiments of the same kind, upon
himself, varying the heat of the bath, from 87 to 95 degrees ;
but he could never, in any one instance, find his weight aug-
mented. It may however be said, that though in diabetes,
where the epidermis is diseased, no liquid is inhaled ; and tho’
in health, when the vessels are full, no absorption may take
place ; yet, when the body is wasted, from a want of proper
food through the stomach, the plastic powers of nature may be
employed to supply the defect, and to excite an inhalation
threugh those pores on the surface, by which an exhalation is
usually performed. - To prove that this does not happen, Dr.
Currie relates, very minutely, aremarkable case of dysphagia,
where death was the consequence of inanition, notwithstanding
every attempt to support the system, both by the rectum, and
by the surface. This patient, on different occasions, stepped
perfectly naked, upon Merlin’s balance, immediately beforé im-
mersion ; and again immediately after it, his body being pre-
- viously dried. The weights were never moved. The result
was surprising ; for Dr. Currie could not distinguish the slight-
est variation in the weight of the body, though the beam would
‘have detected a single drachm, though the immersion had been
continued for an hour, and though a constant friction had been
kept up, nearly the whole time, on the inner surface of the
thighs, with the view of encreasing the action of the absorbents.
If the non-absorption by the surface of the body be established,
it will, Dr. Currie observes, ascertain, that, in the ordinary
course of things, contagion is received into the system, by the
langs only, and will, he thinks, justify a practicey which he
has been informed, is common among our more experienced
seamen, on the coast of Guinea, and other warm climnates, who
when exposed, during the night, to a breeze from the marshes
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wrap their heads in a sea-cloak, or other covering, and sleep
- fearless on the deck, with the rest ui‘ ﬂ:eiﬁwies nea:r]}* ex-
pmt‘.'d i iRyl pdd Yo isd & g gud L
it nl IO & YT § .'.1'-_.||., 3 -,,..: .
S *ﬁlm-lh'e oélcbri.te&ﬁ'raml: Philosepher, Bichat, suggested
that absorption took place from the lungs, and published the
‘experiments corroborative of his opinion, we have not been at a
loss to account for the manner in which certain volatile articles
- applied to the skin, have,in a short time, passed into the system,
* and manifested their presénce by tlie effects which they produce
on the excretions of the body. The following quotation fmm
.msﬂaMw, "wiIi afford the reader an t:pltnme of his- thﬁm'y
(BT 1B o e
.Emtrnctﬁum a wurk enti 1led g Rmim&e& Ph _,rsw!og;guea sk

le Fie et g Mort 2  fiar Xav. Bicnaty Professeur d’ Anatomie
et de Physiologies« A" Paris,- ant 8.2 Page 352. ¢ La respira-
# tion d'un air chargé deés exhalaisons qui s’¢lévent de Phuile
- & de thérébentines; denne aux urines une odeur particulicre.
% Glest ainsi que le séjour dans une chambre nouvellement ver-
% missée influe d’une maniére  si remarquable snr ce fluide.
4 Dans ce cas, ¢’est bien evidemment par le poumon, au moins
#.en partiey que le principe oderant'passe ‘dans le sang, pour
' ff B 'poi'ter-dc-li sur'le rein ; en eflet, -je me suis plusieurs fois
¥ assuré, qo’en respirant.dans. un grand bocal, et au moyeu
% d’un tube, I’air chargé de ce principe qui ne sauroit alors
4% agir sur la surface cutanée ; I'vdeur de I'urine est toujours
% notablement changée.” ¢ The respiration of an atmosphere
¥ charged with the vapours of spirit of turpentine, gives the u-
“ pine a peculiar odour. - Thus, after remaining some time in
% a chamber newly painted, we find that a remarkable change
& is produced in this fluid.  In‘this case; it issextremely evident,
“ thaty through the lungs, at leastin part, the odorous prin-
“ ciple passes into the blood, and {rom thence to the kidneys.
% Infacty T have frequently convinced myselfof it, by breath-
f4-anair charged with this principle; throngh atnbe adapted 1o

&






Dr. Barton informed me that he had cured several cases of
inter I'l'l.lttEl’lt fi:"f'E.'l , by applj ing pnuluccs of the Cinchona bark,
to the skin. Thtse, and other active articles, in m}* humble o-
pinion, produce their n:spactwe effects on the animal body,
ﬂmruugh the medium of sg,rmpath}r, as the theory which suppos-
es their absorption, is involy ed in too many dzfﬁcultlcs tobe ge-
nerally received.

I am well aware that professor Monro has made experiments
which may induce some to believe that opium acts f:h':eﬁ:i,r' upoii
the system, after being applied to the skin, in consequence of
its absorption.  But I have before observed, that the results of
cxperunents made upon frogs, cannot, with any prﬁpnet}' be
contrasted with those of E‘:ptuments made on the human bud}r

Hm ing now premised the facts amI observations which are
necesaat'ﬂ}r cnnnfzcted with the investigation of my subject, I
will next pmceed to lay before the reader the experiments
“l‘tch demnnatrate, in the first place, that the lungs furnishan
extensive surface for absor ption ; and in the second place,
that the skin of the human body has no claim to that function.

: The important experiments of Bichat, and those made in
this city by Dr. Rosseau, have certainly given an extensive
range to our views ol the Ph}rsmlu y of the animal body ; but
as the emanations from spirits of turpentine which they breath-
ed. mlght have been conveyed either in part, or whul!v, into
the system, by the absorbing vessels of the mouth, fauccs ‘and
trachea, over which parts this active article passed before it
could have come in contact with the lungs, their experiments,
in my opinion, do but incompletely prove what they E!m't:
adduced. e % Y

With the intention, however, of ascertaining this s.ubjuét
more certainly, I made the two following experiments ;5 for
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‘The result of this experiment convinced me, that though
the enquiries of Bichat and Resseau had been incompletely
conducted, yet the inference which others deduced from them
was an important truth. Butwhat establishes, beyond a doubt,
the absorption from the lungs, is the following experiment.

-  EXPERIMENT II.

A strong dog being fastened down upon a table, an incision
as in the former experiment, was made, just above the supe-
rior extremity of the sternum, and at this place, a ligature
was passed around the trachea, which completely prevented
the animal from respiring through his mouth ; a small aper-
ture was then made, below the ligature, into the wind-pipe, to
which was adapted one end of a long tube, while the other
end ‘communicated with the mouth of a bottle containing
spirits of turpentine. In this situation, the dog continued to
inhale, by his lungs, emanations of turpentine, for two hours,
the operation was then discontinued, the tube was removed,
‘together with the ligature about- the trachea, and the incisions
which had been made were ¢losed. The mouth, fauces and
irachea, of course, resumed their former functions. The dog
was now left, from 11 o’clock, A. M. to half after six in the
evening; when he was killed : the urine collected gave a strong
smell of violets. My obliging friend Mr. Thomas Smith, and
myself, made ourselves acquainted with this eircumstance,
from repeated examinations.

The above two experiments will, if I am not mistaken, con-
vince the candid reader that the lungs afford an extensive sur-
face for absorption, and at the same time prepare him to expect
the manner in which I shall prove that certain articles applied
to the skin, gain admission into the system.

As most of the experiments made by different physiologists,
in proof of absorption {rom the external surface,are exception-
al'lz, on account of their not having been conducted in such a
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manner as to exclude the lungs from an agency in the case ; it
n-cé.urq*ed tome, that tﬂperi:ments made over qﬁicksilver, in in-
verted vessels, would be void of such, or any other objection.
As spirit of tuq)entme readily insinuates itself into the system,
and gives the urine a peculiar odqur, W Im;h is a good criterion
of its presence, I determined to make use of it, as the princi-
pal article in my experiments ; accordingly, - W

EXPERIMENT III._

My foot was placed in a wash-bowl, containing spirit of tur-
pentine ; friction was eccasionally used, and at the expiration
of one hour, as I experienced some pain from the irritation of
the turpentine, my foot was withdrawn. In a short time I re-
tired from my room, and did not return until the expiration.of
one hour, when the urine was found to be impregnated with
the smell of violets ; the odour, however, was much more pow-
erful at subsequent examinations. In the course 0[ half an hour,
frum the beginning of my exposure to the emanations of tur-
pentine, a slight head-ache, with an evltlent accelera-.tmn of tht.':
pulse, were excited, which continued for several hows ; but
the urme continued to emit the smell of violets until the n-::\;rl;
day.

..-FI;I'I.ﬂ‘.IiE experiment, it is very clear that the spirit of .tuﬁpg}'}.—:
tine was conveyed into the system; but to ascertain whether
the ahsnrptmn took place from the skin or the lungs, the two,
fn]lowmg experiments were made.

EXPERIMENT IV.

Thre:: days after performing the above experiment, a qu&n-
tity qf gcmd spirit of turpentine was passed up intoa glass ves-
sel, previously filled and inverted in quicksilver. . The cork in
the mouth of the phial containing the turpentine, was drawn,
under the surface of the qmcl-:s:lﬂ:r, so that the vapours of this.
volatile liquid, could not mix with the air of the room. My
hand and wrist were next introduced into the inverted vessel,
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and in this 51tuntmn, surmunded by spmt of turpentine, were
retained for an hour and a half. My hand b:mg immediately
well waﬁhed, T left the laboratory and walked to a considerable
distance ; in the course of an hour, the urine was attended to;
but the smell of violets was not in the least nbscrmble ; the
same reference was made repeatedly during the remamder of
the day, without being able to detect any change in the natural
smell of the utine. The systematic affection which was ex-
perienced in the former experiment, did not occur in this.
I continued to inspect the urine, occasionally discharged, until
the next day, but nothing characteristic of the presence uf
spirits of turpentine was detected.

This experiment was conducted under circumstances which
allowed every opportunity for absorption to take place ; fric-
tion was repeatedly used by rubbing my hand and wrist against
the sides of the vessel which confined the turpentine over mer-
cury ; and what I deem of great importance is the complete
manner in which the lungs were excluded from an interfer-
ence which they would otherwise make in the experiment.
Having now ascertained that in my first experiment the tur-
pentine which was evidently carried into the system, did not
gain access through the agency of cutaneous absorbents, it
was natural for me to discover whether the lungs, which with
the skin were the only parts exposed to its emanations,
had not been the organs which accomplished the absorption.

EXPERIMENT V.

A glass vessel, containing a quantity of atmospheric air,
was inverted in quicksilver ; three or four ounces' of spirits of
turpentine were introduced into it, and agitated’ with the air
contained in the vessel, in sucha manneér as o intimately mix
the odour with every part of it. A convenient glass tube was
then used, one end of which communicated with the air in the
vessel, and the other end was taken into my mouth, and in
this manner I 'inbaled the air highly cliarged ‘with turpéntine,
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without suffering any of it to come im contact with the skins
Having effected this part of my experiment, I left the room
and took a moderate walk; I had not retired long, before 4
slight head-ache and quickness of the pulse were experienced ;
the wine voided, after an hour and a half had elapsed, was
found imbued with the smeil of violets ; but in the course of
the afternoon, the impregnation was much greater, and which
continued to be observed until 11 o’clock, P. M. when I went
to bed ; the next morning the urine emitted only its usual

. smell.

The above experiments fully establish, in the first place)
that spirit of turpentine is not absorbed from the external sur-
face ; and inthe second place, when it manifests itself in the
system by the effect which I have mentioned it produces in
the urine, consequent te its application to the skin, or diffusion
through the air, it has been absorbed by the lungs and not
from the skin, as some Physiologists have erroneously ima-
rined. : |

It appears some-what remarkable to me, that men most re-
fined in their researches in medicine, and who have otherwise
greatly enlarged our knowledge of the animal body, should at-
tribute absorption to the skin, without extending their engui-
ries to collateral circumstances, which must infallibly ‘end, e+
ther in refuting or establishing their doctrine.

If spirit of turpentine, garlic, camphor, asparagus, &c. and
the gases, are taken up from the external sarface, why have
they not been found in some part er othery of the lymphatic
system ! In the most successful investigations that have been
made, into the functions of the lacteal lymphatics, the nature
of their contents has always been attended to, as affording &
test of their having absorbed certain articles, previously pre-
sented to them. In answer to this, it may be said, that absorb-
ents have not yet been discovered, opening on the skin of the
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EXPERIMENT VIIL

A quantity of a strong decoction of asparagus was, with ne-
cessary cautions to prevent its odour from passing into the air
of the room, transmitted into a glass vessel, previously filled
and inverted in quicksilver. My hand and wrist were next in-
troduced into the inverted vessel,and keptin this situation sur-
rounded by the decoction for more than an hour; during the
greater part of which time, friction was used, with the inten-
tion of giving every opportumty for an absarbing power on the
skin, to exert itself. . At the expiration of the time mentioned,
my hand and wrist were withdrawn, when I directly left the
~ laboratery, and in the course of one hour and a half, the urine
was examined, but the peculiar odour which asparagus gives,
could not)be perceived.  As in the former instances, I continu-
ed to attend to the urine occasionally discharged, during the
remainder of the day ; but nothing was discovered which char-
acterised the presence of asparagus in the body.

I have now completed the detail of the experiments and ob-
servations which have given rise to the opposition which I have
here offered to the sentiments of many respectable physiolo-

| gists, on the functions of the skin of the human body : I am,
nevertheless, conscious of having left unrefuted, many argu-
ments, drawn from analogical data, which, slender as they ap-
pear to me, may notwithstanding, tend to lessen that conviction
in the minds of some individuals, which it has been my en-
deavour to produce.

An enquiry into the functions belonging to the external
surface of the different orders of animals will yet, I trust,
though much light has alrecady been shed upon this important
subject, afford an interesting page in the annals of medicine.
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