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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 economy, than to that of the union of its constitucnt
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 bud cffects
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.












23

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 impelleﬂ 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 repecated this ex-
periment, on the jugular vein of adog, to the umount 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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to which we may attribute the instantaneous increase of
this quality, when a child is born and respires, than to
that of a greater accession to the body of oxygenated
blood. As soon as the feetus arrives in the air, it must
breathe, or it ceases to exist; even though the circula.
tion which continues through the umbilical cord, still
affords it a portion of oxygenated blood. How is this
to be explained? We see, that if the child does not
breathe as soon as it is born, its excitability is quickly
expended, and of consequence it dies; but if it breathe,
its excitability accumulates, and continues so to do, un.
til it equilibriates with the acting stimuli, and life conti-
nues, and goes on to be evolved. In what manner does
respiration thus produce excitability? Is it by impart-
ing to the blood any principle from which the excitability
may deduce its origin? There is no substance received
into the blood by breathing, but oxygen. Is not oxy-
gen then the matter, from which excitability is created ?
And on what other principle can we explain the death of
_ the child which expires, as soon as born, if, from some
cause or other, it does not respire? If the doctrine I
am supporting be true, it affords an easy solution of this
difficulty. For as the child becomes acted on immedi-
ately by stimuli, of no small force, if its waste of exci-
tability be not supplied, it will speedily be expended, and
death supervene. As but a small quantity of oxygen, is
received (the child not breathing) through the cord, and

which was sufficient only in the feetal state, to accommo-
G
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date this quality to the few and weak stimuli which could
diminish it, the small portion the feetus thus obtains by
the funis could by no means produce excitability suffici-
ent to answer the great demand now made upon it, and
of course, the infant dies from the total expenditure of
its excitability.

10, From the account whieh the Sacred Volumes of
Truth, give of man’s formation, and his first spring of
life. Man, by the hand of the Deity, was made perfect
and complete in all his parts and organs; the machine
was fitted to act; but until the breath of life was breath-
ed into his nostrils, the motions of life were absent. We
here behold life beginning its career in the lungs. Was
this by the air stimulating them, or entering into and
acting on the blood. It could not have been by a mere
stimulant action, for a thousand stimuli were operating
upon its frame at the time, yet without the aid of breath-
ing, could produce no action. But what effect, then,
did the air produce on the blood? Did it endow this
fluid with vitality? Did it render the blood capable of
communicating a principle of existence to the system?
or in other words, Did it produce the excitability? for
no other vital principle can be admitted. It is evident,
no excitability was in the system, until air was received
into the lungs. We cannot for a moment suppose, that
the air was a specifick stimulus, alone calculated to ex-
cite the excitability, and to produce action. If this sup-
position be rejected, as it must be with contempt, we
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have no other resource but to believe, that air was the
efficient cause of excitability. For as all nature was
created, before man rose to being, the stimuli which
now propel his wheels of life, then existed, they would
have acted on his system, and developed its latent anima.
tion, if it had possessed the quality, which gives to it, a
eapacity for their action. But it was destitute of this
quality, until air entered the lungs. Does not this also
lead us to infer, the dependence of excitability on oxy-
gen?

11, From the irritability of the heart, after the cessa-
tion of all the apparent phenomena of life, being suppor-
ted, and even increased, by the presence of oxygen. In
a late French work, by Berger, on the proximate cause
of the disease produced by drowning, a number of ex-
periments are related, in which the heart of drowned ani-
mals contracted often, when the thorax was opened, for
many hours, and never less than two or three. Butin
a few others, which he details, when the thorax was not
immediately opened, but attempts were made to recover
them for the space of an hour, and then the sternum was
raised, no contraction of the heart was perceptible.
A considerable contradiction certainly obtains, between
the results of these experiments, which I was unable to
reconcile, unless the contact of the air, was admitted to
have had an influence, in supporting the irritability of the
heart. To ascertain how far this idea was correct, and
whether oxygen was the agent concerned, I instituted
the following series of experiments:
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Experiment 1st. I submerged a kitten 20 minutes
after 11 o’clock A. M., and when the signs of life had
ceased, I withdrew it from the water, and immediately
laid open its thorax, by raising the sternum, and cutting
it off. The heart contracted 36 times in a minute. In 15
the contractions of the right auricle and ventricle, were
to the number of forty in a minute; the left auricle and
ventricle acted more feebly than the right. In 20/, the left
auricle intermitted for a time, its motion; it being covered
by the left lung, which I raised up and permitted the auri-
cle to be exposed to the air; when in the course of 4 or 5/,
it commenced again spontaneously to move. During the
experiment, I repeated, several times, covering and ex-
posing the auricle, and always found, that when cut off
from contact with the air, its contractionsended, and when
exposed to it, they again commenced. In 35/ the right
auricle, the blood of which was evidently of a redder
hue than before, appeared to have lost the power of mo-
ving; butin 45 minutes it recommenced, without irrita-
tion, to contract, and more forcibly than before, but a
few moments terminated its action, and it was not obser-
ved again to moye. In one hour, the two ventricles were
contracting. In 1°30’, the number was 19 in a minute.
In two hours, the contractions were nearly the same in
number, but weaker. I was now obliged to leave the
experiment, and when I returned 25’ after 3 P. M., or
four hours after the thorax was first opened, the right
ventricle was still contracting. It was distinctly percei-
ved by the gentleman who assisted me in the experiment.
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Being engaged in the next succeeding experiment, par-
ticular attention was not paid to its contractions, and
when we inspected the heart, 15’ afterwards, no motion
could be observed. '

Having thus ascertained a certain period of time, during
which the heart of an animal drowned contracts, when
exposed to the air, by which the results of the succeed-
ing experiments, might be compared; I proceeded to
perform

Experiment 2nd. A kitten was prepared as the first
had been, the heart of which contracted 20 times in a mi-
nute. It was conveyed directly into a bottle containing
nitrous gas, over water, and in 4’ the contractions were
18 and weakened. The blood, which was effused, be-
came of a bright vermilion, which created a suspicion
in the minds of the gentlemen present, and in my own,
that the blood having a great affinity for oxygen, might
even take it from the nitrogene, decomposing the nitrous
:ﬁr. If this had been so, the conclusion to be drawn
from the experiment, would have been destroyed. The
animal was not retained in the gas more than 15'. But
in less than an hour after the thorax had been laid open,
the heart had entirely ceased acting, nor could it be
excited by the application of sulphuric acid.

Experiment 3rd. A kitten being treated as those in
the preceding Experimeni?s, the heart was ascertained to
contract 33 times in a minute. It was then placed in a
vessel of hydrogen gas. In 5' the contractions were re-
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duced to 23, in 8' to 15, and were very feeble, in 20’ to
9, and in 45 allaction had ceased. The auricles ceased
the first, the two ventricles ended their action at the same
time. It wasthen taken from the gas, and the heart irrita-
ted, but without any motion being excited.

Experiment 4. A Iarg;.: cat was drowned. In itsstrug.
gles it twice got its head above the water, and respired.
‘When all appearances of life had disappeared, it was
taken out, and the thorax was opened. I observed the
muscles possessed more irritability in this animal, than
in the kittens; for they contracted powerfully under the
knife. 'When the heart was exposed, the right auricle
alone rontracted. The fibres of the diaphragm were
very irritable and contracted spontancously. In 10’ after
opening the thorax, the right ventricle began to contract.
"The auricle acted very irregularly, now contracting with
frequency, and now very slowly. In 20’, the right ven-
tricle contracted 4 times in a minute, the auricle propelled
a wave of blood through its extent 4 or 5 times, and
then ceased to move. The right ventricle was acting at
the end of an hour, Its actions had been throughout
always slow, but sometimes forcible. The left side had
not been observed to move once, during the experiment.
I had intended to have placed this cat in azote, but as
the action of the heart was so very different in this, from
what it had been in the other experiments, I thought no
correct conclusion could have been inferred from it, and
therefore did not pursue my intention. I left the experi-
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ment at the termination of an hour, and when I returned,
which was 4 hours from the time that the chest had been
first opened, I touched the right auricle, which to
the surprize of those present and myself, now contracted
with more force, than any which I have yet seen, except
the last experiment, appearing to close completely on
itself, and continued to be thus capable of excitement
for an hour.

Experiment 5. A kitten was drowned, and its thorax
was then opened. The heart beat 13 strokes in a minute.
I conveyed it into azotic gas. In 5’ the right side beat 9
in a minute, the left ventricle the same number, the left
auricle was not seen, being hid by the lungs. In 20/ the
contractions were 6. In an hour they were extremely
feeble, appearing to be the motion of one or two fibres.
In 1° 10’ being taken out of the gas no motion was per-
ceptible, nor could any be produced by irritation.

Experiment 6th. A kitten was drowned, and.opened
as in the other experiments. The whole heart was in mo-
tion, and contracted 43 times in a minute. The animal
was placed in carbonic acid gas. As I had neglected in the
foregoing experiments, to increase the temperature of the
water, through which I was obliged to pass the animal,
with its thorax opened, to place it in the gas, to that of the
animal heat, I thought it might perhaps havebeen asource
of error, by the water abstracting heat from the heart; I
therefore, obviated, in this and the following experiments,
this objection, by raising the heat of the water to the ani-
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mal temperature. Six minutes after the animal had beenin
the gas, the contractions were reduced to 27, and were
very feeble; in 157 to 14, and still weaker; in 28/ both ven-
tricles were quiescent, the auricles contracted feebly. In
35/, no action was visible, nor could any be excited by
irritation. T'o compare with this experiment I instituted

Experiment 7th. A kitten from the same litter, from
which was obtained the subject of the preceding experi-
ment was drowned with it, and permitted to lay in the
water until the heart of the first had ceased to act in the
gas. The sternum was raised 35/ after the kitten
was drowned; but no motion could be perceived in the
heart. After being exposed 5/, the right ventricle began
to contract very weakly, the corresponding auricle fol-
lowed, and the ventricle and auricle of the left side, next
in succession. The contractions increased in force,
especially those of the right auricle, which nearly oblite-
rated its cavity each time. The left auricle ceased the
first, the ventricle of the same side became quiescent,
in two hours after the opening of the thorax. At three
hours, the auricle and ventricle of the right side were
acting with but little diminution of force, though less
frequently, being but 4 times in a minute. Night now
closing in I was compelled to retire.

Experiment 8. A kitten was prepared, as all the pre.
ceding had been. When the heart, was first exposed,
the two auricles alone contracted, not more than 6 times
in a minute, and with but little force. After having






























































































