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INTRODUCTION.

OL]_) Age, if not the only natural outlet of death, as Bacon
asserts, before Man forgot the God that made him, and be-
came the unrestrained follower of vice, was most probably the
principal portal through which life issued. How changed the
scene! Existence has become the tenure of uncertainty; each
gale bearing on its wings the seeds of destruction, while death
suspends its sword each instant o’er our heads. For although
youth may lead us exulting with the fulness of life, and bound-
ing with joy, along its verdant paths, though Health circles our
brow with its rosy wreaths, we are uncertain but that a moment
separates us from eternity. This enemy of man lurks in secret
around; he appears not always in the horrid garb of disease, to
warn us of his approach ; but while the soul revels in the luxuries
of anticipating fancy; while the soft smiling countenance of hope
attracts our regards; or ambition, as a dazzling meteor, abe
sorbs attention, his icy hand touches our hearts; we cease, ere
our day has run its course, and still warm with imagina-
tion’s glowing fire, are inclosed in the cold and silent tomb.
So enervated has life been rendered, and so numerous are the
deathful instruments, which disease now marshals in its ranks,

_from the follies, the vitious propensities, and the crimes of
men !

To diminish this accession to disease, and to guard these ave-
nues of death, that man may live nature’s originally allotted
span, is the object of medical science, the constant, the une
varying effort of every philanthropick physician. But while
he regards the more dreadful battalia, he must not neglect the
sudden, unexpected, and therefore too frequently fatal attacks
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of his watchful foe. Those casualties, which are so often ir-
remediable, if they cannot be prevented, he should endeavour
to render innocent. Of these, few are a more frequent cause
of destruction to existence, than that of drowning. FEach
year does society lament that it is, by this means, deprived of
its proudest boasts, its brightest ornaments, or its humble sup-
ports. A family, in a few fatal moments, too frequently loses
the support and protection of a father, is precipitated from the
comforts of competence, to the distresses of poverty, and left to
the cold charity of a pitiless world, from his term of being, pre-
maturely,and untimely ending by this too common accident. Of-
ten does a fond mother, while distraction paints her looks, de-
spair of the coming of her wandering child. He returns no
more, or is given to her arms a lifeless corpse, the victim of the
rapacious wave.

As the physician has not fulfilled his duty, when he has only
defended from the aims of death; or stretched forth his hand,
and raised a suffcring being from a bed of disease, of anguish,
and of pain; but as he is to render secure the life he has pro-
tected; as heis to make it a blessing to its possessor, that it may
not be aburden to a ¢ soul heavy laden” with distress, he is to
close this avenue of death, and to dry this source of misery.



AN ESSAY, &c.

IN the first dawn of physiological learning, it might
perhaps have appeared vain and presumptuous, to at-
tempt restoring to animation an apparently dead body-
But as we now know that the characteristick signs of
life and death, are obscure, (if we except putrefaction)
and that no one has been able certainly to pronounce,
this is vitality, or that is death; as we are also absolutely
certain, that the more obvious appearances of life may be
suspended, without its being annihilated, it becomes an
act of criminalness to neglect any cflort to resuscitate in
cases of the sudden suspension of vital action. Shall
we refuse to rake the warm ashes for a spark, which may
rekindle to a genial blaze, and give new vigor to a sink-
ing frame? :

That life can exist, as it were, in a latent state, for
sometime, and still remain capable of being roused in-
to action, and to produce all its phenomena, 1s establish-
ed by facts so numerous and incontestible, as to render
the attempt to prove it superfluous. It was, from an ob-
servation of the spontaneous recovery of drowned per-
sons, which, in Holland, first led to the practice of
endeavouring to revive those, who suffered by this acci-
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dent. The success, which crowned the first attempts, in-
duced the philanthropists of that country, to institute
humane societies. This laudable example was soon im-
itated in the different nations of Europe, by which
means,, has humanity frequently gained a triumph over
death.

It must, however, be acknowledged that all efforts at re-
suscitation, are often ineffectual; even in cases in which
submersion has not long existed. Itbecomes, then, a
question of much interest and importance, to be an-
swered, whether in these instances, the failure is not to
be attributed to a defect in the method now employed
for recovery, or to a total extinction of life.

The Humane Society of this and other cities, and al-
so many respectable physicians, appear to be of the opi-
nion, that more persons might be rccovered, and that a
plan of greater eflicacy, than the present might be adopt-
ed to effect this noble object. Actuated by this senti-
ment, the Philadelphia Humane Society, highly to its
honour, and with a zeal and disinterestedness, which phi-
lanthropy ever inspires, has, by offering medals, endea-
voured to excite an investigation of this subject; but the
result of this commendable spirit 1s as yet unknown. It
is to be feared, however, until that distant day shall ar-
rive, when the principle of life will be less obscure, its
cause ascertained, or itself made known, all efforts will be
fruitless. For it appears to proceed from a difference in
the nature of this unknown cause of the phenomena of life,
that some persons sooner fall victims to submersion than
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others, though notremaining inthatstate, a greater length
oftime, than those who recover; and that some succumb
under diseases, which others resist for years. A be-
lief in this opinion, might be supposed to preclude all
other inquiry, and induce us to rest contented with our
present advantages, hopeless of attaining to a greater
good. But while an opinion is overshadowed with
a doubt, the true philosopher relies not on it fully; he
trusts to it, but with the cautious steps of the wanderer
of the dark. He would not, by this opinion, be indu-
ced to remit an exertion, or let one experiment remain
unassayed, which would more illuyme the subject, or
serve to extinguish that light which twinkled but to de-
ceive.

In the following pages, I shall treat this interesting
subject to the extent of my abilities. If the smallest
germe of success should bud from my exertions, to be
afterwards nurtured with more refined culture, my ex-
pectations will be more than fulfilled, and myself re-
warded. I shall occupy them,

I; with considering respiration, and as far as our limi-
ted views will enable us, in inquiring into the manner in
which it supports life;

II; with ascertaining the proximate causeof the disease,
produced by drowning; examining the state of the vital
organs; and the indications of cure, which a know-
ledge of these presents;

I1I; with the mode of recovery, founded on these in-
dications, promising the greatest success.



SECTION 1.
OF RESPIRATION.

Than respiration, no function of the animal economy,
is more important, or more interesting: important, as it
is connected with life; interesting, as the manner of this
connexion is unknown.

Until the late discoveries and improvements in che-
mistry, which have formed so briiliant an epoch in the
history of physicks, the knowledge of respiration, was,
in a great measure, vague, conjectural, and uncertain.
Ignorant of oxygen, of the composition of the atmos.-
phere, and its effects on the blood, physiologists, before
this time, had no data from which to reason, no guide to
direct their steps. Like mariners without the compass,
their course was devious and wandering. If sometimes,
by the mere force of genius, they approached the con-
fines of truth, they were, however, lost more frequently
in the mists of error. But although chemistry has elu-
cidated many of the phenomena, which before eluded
investigation; although its discoveries have been a lumi-
nary to respiration, and enabled us to behold with a more
extended ken, yet there remains a region of truth to be
explored, still is the most useful part of the knowledge
of this function unknown, or viewed through the de-

lusive medium of conjecture.
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The manner in which respiration is performed, is well
known to every physiologist; it will be, therefore, unne-
cessary that it should be here detailed. Its more impor-
tant parts demand our. consideration.

The change which is produced in the air inspired; the
alteration of colour in the blood, with the manner by
which this change is effected; and what purposes it an-
swers to the system, are the points of view in which res-
piration attracts attention. :

Atmospheric air, composed of oxygen 22, azote 78
parts, when inhaled into the lungs, and again expired, is
ascertained, on examination, to be in a different state,
from that in which it was, when first taken into those vis-
cera. The greater part of the oxygen disappears, and
in its place, a quantity of carbonic acid gas is found.
Mr. Davy has lately published to the world, that part of
the azotic portion of the air is also consumed. His
experiments, confirmed by those of Priestley, previously
made, render the opinion probable, if not certain.

Before proceeding to explain the cause of this change
in the air inspired, the alteration which is experienced by
the blood must be noticed. They are so intimately con-
nected, so mutually dependent, that to understand the
one, the other must be known.

The blood passes into the lungs from the right side
of the heart, through the pulmonary artery, of a dark
purple or black colour. After having circulated through
this artery, which ramifies into almost inconceivable
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minuteness, and in which it is exposed to the action of
the air contained in the lungs, it is returned to the left
side of the heart, of a bright vermillion hue, and is thence
distributed throughout the system, which it nourishes
and supports. The change in the constituents of the air,
which I have mentioned, being discovered, and the alte-
ration thatthe bleod undergoes in the lungs, into which
the air is received, being known, led to the supposition,
that the change of the one, was the cause of that of the
other. The experiments of Cigna, but more particu-
larly those of Priestley, proved this supposition to be
correct. They found venous blood, when exposed to
atmospheric air, to acquire a bright scariet colour, and
that the air lost its oxygen, while carbonic acid gas was
formed; and that oxygen gas produced the same effects,
but with more rapidity. Priestley removed all objections
which might be urged against this opidion, by showing,
that these changes occured, even when the air was se-
parated from the blood, by the intervention of a bladder;
a demonstrative proof, that the membranes of the lungs
could be no hindrance to their mutual action.

‘Having made this advance in the discovery of respi.
ration, philosophers endeavoured, next, to render it com-
plete, by explaining in what manner these different
changes were effected.

Inthese lowly pages, which assume not to the form of
a regular treatise, I think it unnecessary to pass in review
the various theories. on this subject, which have been
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promulgated, to point out their merits or correct their
faults. I shall only consider that, which at the present
day, can boast of the most numerous followers, and exa-
mine to what degree it merits our assent. Lavoisier,
whom Science extols as the most illustrious, while she
weeps his fate, as the most unfortunate of her sons, soon
after the publication of Priestley’s paper* on respiration,
presented to the publick, a theory replete with ingenuity,
which, for some time, possessed, almost universal sway
over the philosophick world, and still retains, perhaps
above all others, the greatest number of disciples.

Carbonic acid gas, appearing in the air expired; sup-
plying the place of the oxygen, which has disappeared
from the air inhaled, and this gas being known to consist
of carbon and oxygen, its formation in the lungs, Lavoi-
sier thought, would satisfactorily explain the source of
the consumption of oxygen; and the carbon being ex-
tracted from the blood, would account for the change,
which that fluid sustains. In some accurate experiments,
at a period subsequent to the publication of this theory,
he ascertained that more oxygen is lost to the air inspi-
red, than is necessary to the formation of the carbonic
acid gas, which is found in the air expired. To obviate
the powerful objections, which might be argued against
his doctrine, from this fact, he noew, for the first time,
noticed the elimination of water from the lungs, which

* Philosophical Transactions, Vol. 66, part 1:
P
c
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before he had treated with neglect. His discovery of the
constituent parts of this fluid, which has impressed on
his name the seal of immortality, came now with friend-
Iy aid to relieve him from this difficulty. Influenced
undoubtedly by this discovery, and never having admit-
ted that oxygen entered into the blood, he concluded in-
stantly the portion of this gas, for the disappearance of
which, he was to account, united to hydrogen thrown out
from the blood, and with it, formed the water contained
in the zir of expiration. This theory, simple, plausible,
and ingenious, was for a while supposed to have com-
pletely explained the phencmena of respiration; accoun-
ting feor the consumption of oxygen, the formation of the
carbonic acid gas, and the change in the colour of the
blood. But this hypothesis, though specious in appear-
ance, and the authority of a name so commanding as that
of Lavoisier, could not entitle it to universal adoption,
unexamined and uninvestigated. It has passed the ordeal
of publick opinion, and has been found defective. It
lives in remembrance, not from its own intrinsick worth,
but from the merits of its author.

Lavoisier fell into an error, at his commencing the
consideration of respiration, which affected all his future
reasonings. After appearing undecided, whether oxygen
is absorbed into the blood, or united to carbon, in the
cavity of the lungs, he finally adopted the latter opinion
as correct; and believed that the change in the blood, is
produced by theloss of earbon and hydrogen, which are
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rejected from the vessels, uniting to the oxygen ex-
teriorly thereto, forming carbonic acid gas and water.

Bostock, in his very valuable essay on respiration, con-
tests this opinion; and his arguments must prove it fal-
lacious. He very justly concludes, as also does Burdin, *
that there are no solid grounds, on which to rest the opi-
nion, that water is formed in the lungs. The supposi-
tion of hydrogen in the blood, is entirely gratuitous, no
one fact, but the escape of water from the lungs, countenan-
cing the notion, and this is to be explained on another
principle, more analogous to the general operations of
the ceconomy, than to that of the union of its constituent
parts, in these viscera. For we find every cavity of the
body, moistened continually by a watery, orserous fiuid, to
preserve them pliable and soft, to obviate the bad eftects
which friction would otherwise occasion; and we must
suppose the same fluid would be secreted on the surface
ofthe bronchie. The air, carrying part of this oft in so-
lution, or in vapour, explains its appearance in expiration.
We are no more authorized to conclude, that hydrogen
and oxygen unite to form water in the lungs, than that
they do so in the cavity of the abdomen; for we find;
when opened, while the animal heat yet remains, a watery’
vapour exhales from it. ;

Crawford was led into the same error, from a mistake
under which he laboured, owing to the nascent state of
Chemistry in his day. He says, there are two kinds of

* Medical Studies, Vol. ITi, pago 341.
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inflammable air; one obtained from metals, the other
from animal and vegetable substances, which he calls
lambent inflammable air. This last produces carbonic
acid gas in its combustion. He supposed this air was
extricated from the blood, united to oxygen, and produ-
ced the carbonic acid gas. But as water is the product
also of the union of oxygen and hydrogen, it must
therefore result, that water is formed in respiration ;%
such is the train of reasoning he pursues. This lam-
bent inflammable air, of which he speaks, is carbonated
hydrogen gas; but that it exists in the blood, or is ejected
into the lungs, is an opinion not founded on fact, and
discarded by reason.

Lavoisier and Crawford, were not more correct in their
belief, that oxygen did not enter the blood, and that its
loss was owing to its uniting with carbon and hydrogen,
in thelungs. The numerous and decisive proofs of its
absorption into the blood, are indicated,

1st, By some experiments of Girtanner, who found ar-
terial blood to evolve oxygen; for this blood being expo-
sed toazote, and hydrogen airs, and this gas, being dis-
coverable in them afterwards, it must have escaped from
the blood; these experiments are confirmed by others of
Priestley;

2, Mr. Davy, when he exposed arterial blood to heat,
informs us that carbonic acid gas and oxygen, or * phos
oxygen,” as he terms it, were driven off,

* Crawford, on Animal Heat, page 153-4.
3 Priestley on air, Vol. I1I, p. 76-7.
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3d, From the fact that air is separated from the blood,
in the living body. It must of course be a secretion from
the arterial blood, and is the separation of air contained
in, or held in solution by it; for it is impossible, for a mo-
ment, to entertain the idea that it proceeds from a decom-
position of the blood, or of any part of the system. Hunter
mentions several circumstances in support of this belief; *
and also the case of a tumor, from which air was dis-
charged.t In the disease called Tympanitis, a vast quan-
tity is at times secreted. No account has as yet been
published of this air having been examined, we there-
fore cannot determine of what kind it is; but in the
sword-fish, the air bladder is ascertained to contain oxy-
gen, while in the carp, it is found to be azote.

4th, Morgagni mentions his having inflated the lungs
of a subject, in consequence of which, air passed into
the pulmonary veins.f Bichat relates an experiment he
performed on a living dog, which must place the fact
beyond all dispute. He inflated, with some force, the
lungs, and on dividing the crural artery, the blood is-
sued forth, mixed with bubbles of air. He distended,
afterwards the lungs of another dog, with hydrogen gas,
and while the air escaped from the crural artery, as in
the preceding experiment, he inflamed it with a taper.§

* See Animal Economy. Observations on digestion, p. 164-5.

t+ Same, p. 166-7. Vol I prl 1
§ Recherches Physiologiques, sur la Vie et la Mort, p. 354-5



22

5, From the fact that air has been found in the vessels
after death. Morgagni in his dissections gives several in-
stances of this circumstance, which occurred to him-
self and others, that render it incontestible.* I had an op-
portunity of witnessing this incident, in the bodies
of two men, whose deaths were sudden and violent; ha-
ving been destroyed by strangulation. The right side
of the hearts of each, were considerably distended; and on
making an opening into them, air rushed out with the
blood. The coronary veins of one were perfectly trans-
parent, from the air, which they contained. It was also
detected in the brain of the other, in the vena galena.
The diaphragm in the agonies of death had been raised to
a considerable height, and compressed the lungs. It
may be supposed, as it was by a person present at the
examination of the bodies, that the air proceeded from
putrefaction. I will not assert it did not; indeed I must
confess there proceeded from one of the subjects, a fetor\;
but the viscera did not exhibit signs of putrefaction, and
I am confident I have dissected, and seen dissected and
examined, subjects much farther advanced in putres-
cence than these were, yet have not before seen or heard
of this appearance.

But if the oxygen does not enter the vessels, what, I
would ask, becomes of that portion of it, which Lavoi-
sier has found, is lost to the air, more than is necessary,
to the formation of the carbonic acid, which is produced.
It does not certainly unite to hydrogen, as he supposes,

t Morgagni on Diseases, Vol. 1, Letter 5.
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to form the aqueous vapour. If we do not admit that it
enters the blood, we cannot account for its disappearance;
and as we find facts, which so strongly countenance the
opinionthat it does, so we cannot hesitate to believeit true,
or confess it plausible. It more readily meets our assent,
we are impelled on to conviction, when we know that air,
in a certain quantity, can be injected into the vessels,
without injury to the animal. Dr. Hartshorne, mentions
in his inaugural thesis, that he injected 1-8 of a cubic inch
of oxygen gas, into the femoral artery of a dog, which
suffered from it, no inconvenience. I repeated this ex-
periment, on the jugular vein of a dog, to the amount of
the 1-4 of a cubic inch of oxygen, with a similar result.
Girtanner met, indeed, with very different effects in his °
experiments ; almost instant death being induced ; but he
employed a ““considerable quantity,” so that the heart
must have been acted on by a powerful and unaccusto-
med stimulus ; for the distance, from the place at which
the air was injected, and the heart, being but small, and
the quantity considerable, the air must have been emptied
into the right auricle and ventricle, unmixed with the
blood. Now it is not my intention to contend, that air,
in any quantity, not in union with the blood, can circu-
late without injury to the animal; but that it is received
into the blood, in the capillary vessels of the lungs, and
circulates with it, either held in solution, or minutely
divided.
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An opinion has lately been advanced by Mr. Thomp-
Son, that all the component parts of the air are absorbed
into the blood, and that the greater part of the azote, is
again rejected from it, while the oygen is retained. It
appears, that he was led to this supposition, toaccount
for the disappearance of a portion of the azote, which is
lost in respiration, ascertained by Priestley and Davy.
This occurrence, is however satisfactorily explained by
Bostock, without admitting this solution; and as it is sup-
ported by no other circumstance, I place no confidence in
its truth. It is, on the contrary, invalidated by the facts;

1st, That between blood and azote, as Mr. Thompson
informs us expressly himself, there is no affinity.

2nd, That a strong affinity exists, between blood and
oxygen. I have ascertained, that blood exposed to oxy-
muriatic acid gas, becomes oxygenated as rapidly as in
atmospheric air, and reduces it to the state of common
muriatic acid gas.

3d, That it has never been obse¢rved, in the numerous
experiments which have been made, by exposing blood,
drawn from the system, to atmospheric air, that any of
the azotic portion disappeared.

This opinion, cannot be admitted, then, unsustained
by any decisive facts. I believe, on the other hand, that
the oxygen is solely absorbed, but owing to the afhinity,
existing between oxygen and azote, there is carried

along with it, into the blood, a small portion of this
last air.
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From the facts which have been enumerated, and the
arguments which have been inferred from them, it is
concluded

Ist, That the oxygen gas of the air disappears, by
entering into the blood, in the pulmonary vessels.

2nd, That the carbonic acid gas is generated in the
lungs, by the oxygen, combining with, what Allen*
calls, an oxide of carbon, formed during the circulation,
from the oxygen forsaking the blood, to unite intimately,
with the carbon it contains: and

3rd, That the water of expiration, arises from the
exhalation of the pulmonary secretion.

This theory of Respiration, nearly that of La Grange,
as modified and improved by Allen,{ appears to me to
possess more plausibility, and a greater support from
facts, than any other of the many which have been con-
structed.

It then follows, that the change induced in the air by
respiration, is produced;

1st, By the oxygen uniting to, or entering into the’
blood. !

2nd, By its acquiring carbonic acid gas, from a por-
tion of the oxygen, combining with an oxide of carbon,
in the pulmonary vessels, from which it is eliminated.

* Tamnot certain [ am correct, in mentioning this as Mr. Allen’s
opinion. The work he has published on this subject, cannot be

obtained here; but I am led to belicve, this is the modification,
of La Grange’s theory by Mr. Allen, of which Bostock speaks,

page 115.
t See note, page 29.
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3d, By its losing a small portion of azote, which is
absorbed into the blood, in consequence of the affinity»
between it and the oxygen.

The cause of the alteration of colour, which the

blood experiences in the lungs, comes now to be consi-
dered. .
By Crawford, Lavoisier, and the generality of phy-
siologists, it is attributed to the escape of hydrogen and
carbon, from the blood. As no proof of the existence
of hydrogen in the blood can be advanced, it becomes
needless to consider how far its absence, may have this
effect.

It only remains to demonstrate that it cannot be ex-
plained on the supposition of the ejection of the carbon
from this fluid.

If the deprivation of carbon to the blood, have the ef-
fect of changing its colour to the vermilion hue, it must
follow, that it would not lose this tint, when once ac-
quired until it should be again impregnated with carbon.
How does this accord with fact? Arterial blood exposed -
to the air, whence it could derive no carbon, will, after
sometime, lose its vermilion colour, which proceeds
from the oxygen more closely combining with the car-
bon, which the blood still contains. If blood, which has
this colour be exposed to an air, which does not contain
oxygen, or be placed in vacuo, in neither of which si-
tuations, it can possibly receive carbon, it takes on, how-
ever, the dark colour of venous blood; and if again ex-
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posed to oxygen, or atmospheric airs, it again assumes
the vermil hue.

It might be objected to these well-known facts, that
the blood is not in a natural state, and of course, they
cannot be depended on to draw any conclusions of what
occurs, in the living body. To obviate this objection, of
little force, we have only to refer to the experiment of
Hunter, which proves that arterial bloed, confined in the
arteries, becomes as black as venous blood. It is also a
fact, familiar to every surgeon, that the blood, which first
flows from an arter.y in an operation, after the circulation
has been prevented in i¢ by the tourniquet, for a short
time, is perfectiy black. It will be in vain to assert,
that here the biood might have received carbon. No

“well-informed physiologist, at this day, will support the
opinion of Crawford, which his warmest admirers
have deserted, that the blood receives its carbon, in the
capillary vessels. The only medium, by which it can en-
ter the vessels, is the absorbents, and of course, it is ut-
terly impossible any could have been carried to the caro-
tids, on which Hunter experimented, or to any artery,
secured with a tourniquet. ;

This fact alone, that the blood receives its carbon
by means of the absorbents only, which is perfectly un-
deniable, and which Lavoisier himself was obliged to
confess true, completely refutes his doctrine.  Bostock

decisively proves, from it, that Crawford and Lavoisier
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are in error.* For as the blood, according to these phi-
losophers, becomes black only in consequence of ac-
quiring carbon, (for hydrogen is put out of the question)
and as it gains the bright red colour, in the lungs, charac-
teristick of arterial blood, by the loss of this principle,
then, it should follow, that the blood having passed the
lungs, would retain this colour, until it arrived at the
junction of the right and left subclavian veins, with their
respective jugulars ; for it is at this place alone, that the
absorbents of the system pour their contents into the
blood vessels. Now, as the blood cannot obtain carbon,
until it comes to this situation, it should not before
then, acquire the black colour. This is known, however,
to the world, not to be fact. The alteration of the co-
lour of the blood, during the circulation, is not, then, de-
pendant on the presence or absence of carbon.

When under certain circumstances, we behold a certain
effect produced invariably and universally, the human
mind almost involuntarily and most justly, attributes
those circumstances as the cause.

It is not, then, without surprize, we find that so much
difficulty and dispute, have existed for so long a period,on
this subject. For as blood becomes always of a florid
red colour, when oxygen is present; as it always loses
this colour, when deprived of contact with this air; as
this colour when lost is restored again by exposing the

* Essay on Respiration, p. 111-12.
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blood to this gas; as the gas is always found diminished
In quantity, or entirely consumed, according to the great-
er or less space of time they have been in contact; and as
the degree of the colour of the blood always corresponds
with the quantity of oxygen present, or consumed; it
would appear to be unquestionably proved, that the ab-
sorption of oxygen, was the cause of the blood’s florid co-
lour.

The preceding portion of this section, established the
fact that oxygen was absorbed into the blood, and as itis
now shown, that the change of the blood’s colour in the
lungs, is not the consequence of the escape of carbon
from it; and also, that this effect occurs whenever oxygen
is present, the conclusion is, the combination of ox ygen
with the blood, is the cause of its vermilion hue.

The gradual change of this colour, to the purple or
black of venous blood, is the event of the oxygen com-
bining gradually, with the carbon of the blood, and
forming an oxyde of carbon; and thus, by the loss of ox-
ygen to the blood,* and perhaps the peculiar state of the
carbon, produced Dy its combination with the oxygen, is
the dark colour to be attributed.t

* Bostock, p. 115-6. 1 This theory, which Bostock mentions,
as that of La Grange, modified by Allen, appears to me to be sup-
poi'ted by strong and conclusive proofs. The facility with which it
explains the hitherto anomalous facts of animal heat, inexplicable
by any other, must tend greatly to its establishment and y"ecep-
tion.
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As the change of colour in the blood, to the bright
vermilion, is produced by an absorption of oxygen;
and it being a well-established and incontestible fact,
that death is the speedy and unavoidable consequence of
the defect of this change, it remains to inquire into the
manner in which oxygen supports life.

I have now approached a part of my subject, which,
like a rugged, desolate, untrodden tract, ‘appearing af-
ter a passage through a land meliorated by the hand of
indusﬁ‘y, almost deters from traversing its bounds. I
paused on its borders, as the wandering youth, when first
he meditates to forsake the beaten way; tempted by lux-

uriant fruit——

« And unknown regions dares descry,”

\

like him, I may return, gladdened with the object of my
pursuit, or roam lost in rhazy windings.

A strong conviction, that thebranch of medical sci-
ence I am treating, can alone be improved by an eluci-
dation of this part of physiology, impels me to this un-
dertaking. Too long have those, who are best calculated
to penetrate its deepened gloom, and overcome the ob-
stacles of its ways, avoided the arduous task. They
have proceeded on, and neglected, or viewed it with' a
cursory glance, leaving its wide extent to be explored
by feebler steps. Yet ere Elysium can be gained, must
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Acheron be passed. A few, however, have entered and
have sought the riches of the soil. Where some be-
fore have trodden, I may, then, be permitted to wan-
der, nor suffer reprehension. Perhaps some sparkling
gem, whose ¢ mild and modest ray,” lay concealed from
their view, may meet my more fortunate eye. Drawn
from its obscurity, and polished by a master’s hand, the

long neglected and once worthless stone, beccmes the
&

valued jewel. Ar
As the oxygen combines gradually with the carbon

of the blood, its caloric is eliminated, and it is thus,
the cause of the phenomenon of animal heat. But does
it not perform some other office to the system, more
immediately conducive to life ? Ibelieve it does. I found
this belief;

1st, On thg absolute necessity, of the continual oxy-
genation of the blood, in every class of animals which is
known.

2nd, On the sudden suspension of the actions, and
phenomena of life, in animals, cut off from communica-
tion with this gas.

For if it produce no other effect, but merely the pro-
duction of animal heat, those animals and insects, whose
animal heat is not greater than that of the surrounding
medium, ought not to be readily, if at all, destroyed,
when deprived of oxygen. FYor as the heat of their
bodies, is not superior to that of the circumambient air,

and sometimes not so great, it could not be lost, and cf:



course, the animal would continue to live: and if oxy-
gen only supported, and was only connected with life,
by producing animal heat, this principle, quality, or
whatever it be, should not be so suddenly destroyed, as
we find it is, especially in warm blooded animals, when
they cannot obtain oxygen; for death is mostly induced,
before the animal heat is diminished. If this were also,
the only connexjon between them, we would find a man,
or any other animal, deprived of oxygen, in a tempera-
ture warmer than their animal heat, would require a great-
er length of time, in which to be destroyed, than when
placed in a cold medium, under similar circumstances.
Yet we find no difference produced in the period, in
which life ceases, in these two conditions.

3rd, From the same necessity existing in the feetus,
as in the adult, of the uninterrupted oxygenation of its
blood—Situated as the feetus is, it is securely guarded
against any change of its temperature being effected, by
_ external causes. Intruth, it scarcely seems necessary, it
should in its own system evolve any caloric, and of
course, if oxygen be only intended to produce this
effect, it is here perfectly superfluous. And surely, as
the animal heat of the feetus cannot be lost, even when it
‘no longer receives oxygen, it would continue to live, if
oxygen were not necessary to its existence in some other
manner.

But can the feetus exist better than the child which
breathes, independent of oxygen? No, not more cer-
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tain does night succeed day, than death follows the ces-
sation of this effect on the blood.

The sad experience of every accoucheur tells, how
fatal are the consequences to the child, of compression
on the umbilical cord, which prevents the fetus from
receiving oxygenated blood. Neither is the opinion of
Goodwyn, that it is thus needful to life, by stimulatiﬁg
the left side of the heart, more correct. The arguments
of Coleman, and the experiments of Bishart, have con-
signed this theory to the number of those, which are to
be held in remembrance as having been, but are no more.

In what manner, then, is the oxygenation of the blood
connected with life? This is the club of Hercules.

While physicians believed, and were the advocates
for the doctrine of a self-existing power, an ¢ anime
medica,” presiding over the system, we are not astonish-
ed, that the slightest shadow of suspicion never crossed
their minds, that life was supported, much less pro-
duced, by any external cause. But since this opi-
nion has been held from the pale of phyziology, and ex-
cluded from communion with medicine; and as the the-
ory of the forced state of life, founded on fact, supported
by reason, and countenanced by analogy, has extended
its empire over the fairer portion of the medical world,
we cannot but admire, a circumstance so obvious as this
must be, has been neglected, nor met with that attention,
which its importance, surely commands. For if excitabi-

lity, that quality on which stimuli act, and produce
% 1

>
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the actions of life, is ever varying, and seldom rests at
one point, according to the difference, in the number
or strength of the stimuli acting upon it, there must be
some source within the system, from which it may be
generated when deficient. It cannot be, the system is en-
dowed with a certain quantity, at the commencement of
existence, and that this is to continue during life: if so,
a portion once exhausted, is irretrievably lost, and exis-
tence has suddenly hastened to its termination. But we
well know, each hour witnesses in it, some accumulation
or diminution.

It is far from being my intention to assert confident-
ly, that oxygen is the principle, from which is produced
the excitability; I presume not thus; I forget not that I
am one, whose step is yet scarce o’er the threshold of the
temple of medicine, on whose head, experience but
now begins to shed its illuminating rays; and whose ac-
quaintance with the phenomena of life, as exhibited in
health and disease, 1s contained within a circumscribed
bourne. This opinion, however, advanced by Girtan-
ner, has been silently acquiesced in by some, while it
has been openly denied but by a few. The theory
which he has connected with it, the doctrine of Brown,
travesty with a chemical garb, has deterred many from
bestowing on it that attention, to which, perhaps, it is
entitled.  Yet it becomes philosophers, more especially
medical philosophers, not to reject hastily, evena con-
Jecture, somewhat patronized by facts. Medicine con-
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tains within its records many truths, which were once but
suppositions, and which are now confirmed facts. And if
we but for a moment reflect on the continually fluctua-
ting state of excitability, itmust be evident, it is originated
in the system; and if so, there must be some source,
from which it can be discovered to proceed. Is the
brain, as some suppose, this fountain of life? If theex-
citability be secreted in that organ, there must still be
some principle, from which it is formed. This, how-
ever, can be conveyed to the brain, by the blood alone.
But it is blood in a peculiar state only, which can circu-
late to the brain, without causing the destruction of its
function, and the extinction of life, and which of course,
can alone produce the excitability; and this biced is ar-
terial. As blood, then, which contains oxygen is alone
proper to generate this principle, and as no other kind of
blood will answer for this purpose, it still does not, if this
theory be true, invalidate the opinion of Girtanner, which
therefore, begins to appear less improbable, than it did at
first glance.

But the brain is not the organ, which produces or se-
cretes excitability. The fact is well known, that when
the communication between this viscus, with parts not
vital, is cut off, those parts still retain their excitability,
and irritability, for although their sensation and voluntary
motions are destroyed, yet they are alive to the action of

stimuli.
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If the opinion, of the production of excitability from
oxygen, should for a moment be admitted, could a con-
jecture, anyways satisfactory, of the place and manner of
the production of this quality from oxygen, be given?
It evidently receives its existence in the system. Why
not, then, trace the streamlet to its source ?

The blood passes into the capillary vessels, possessed
of oxygen; in these vessels, it is continually changing,
being converted into the animal fibre, and returns from
them devoid of this principle. Now, ‘what becomes of
the oxygen, when the blood is thus deprived of it? It
does not return with the superfluous blood, nor does it
escape in the form of gas, or we should always be emphy-
sematous. Does it not unite to the animal fibre ? Would
not its combination with the animal fibre, in a manner
yet unknown, but which ¢ dies doceat,”” possess it with
the property or quality, of being susceptible to the ac-
tion of stimuli. That this is positively the mode of the
origination of excitability, I certainly do not mean to as-
sert; but that it arises in the capillarics, and from oxyge-
nated blood, can admit of no question, is demonstrably
proved by experiment.

And we are now familiarized to the singular and won-
derful properties, which oxygen gives to different sub-
stances, by combining with them. Even a difference
in the proportion of the oxygen, united to the same base,

endows it with properties wholly unallied and totally dis-
tinct,
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Could we but devest our minds of those habits of think-
ing, which were imposed on them in our youthful days,
when feeble and just evolving from their germe, they
bent before each breath, reccived each insect touch, and
no longer behold life, as a mysterious and ethereal ens,
which it is ¢ scire nefas,” but view it as exhibited by
the wild and daring genius of Brown, the more correct
and discerning Rush, as it truly exists—the creatuie of
necessity, the offspring of the world, we shall not start,
amazed at the avowal of a belief, excitability depends on,
flows from the combination of oxygen, and the animal
fibre. But too frequently does error retain its strong
hold of our minds, and like the shirt of Nessus, even
Hercules cannot shake it off. '

Yet no opinion, however plausible it may appear,
however much it may tend to supply some deficiencies,
ina theory otherwise complete and correct, and, there-
fore courting our acceptance, ought to be admitted, or
for a moment entertained in the mind, unless supported,
in some degree, by facts. Are there any facts, expe-
riments, or circumstances, which stamp the opinion
with credibility, that oxygen is the source of excitabili-
ty. Ithink it rendered probable,

1st, From the consequences, resulting from. black
or unoxygenated blood, circulating in the arteries.
‘When, by any means, respiration is obstructed, so, that
the blood no longer receives oxygen, it passes into the
arteries of a dark colour, or in the state of venous blood.
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In warm blooded animals, if this continue for four or
five minutes, the actions of life diminish, and are soon
entirely destroyed. If the most powerful stimulants, which
before this diminution of life has been induced, would
have excited the most violent commotions in the system,
be now employed, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>