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INTRODUCTION.

Tae experiments which follow were commenced in
1825, and have been continued, with wvarious interrup-
tions, to the present time, (1833.) 'The opportunity for
making them was afforded to me in the following way.

Whilst stationed at Michillimackinae, Michigan Ter-
ritory, in 1822, in the military service of the United
States, the following case of surgery came under my
care and treatment.

Avrexis St. MarTIN, Who is the subject of these ex-
periments, is a Canadian, of French descent, and was,
at the above mentioned time, about eighteen years of
age, of good constitution, robust and healthy. He had
been engaged in the service of the American Fur Com-
pany, as a voyageur, and was accidentally wounded by
the discharge of a musket, on the 6th of June, 1822.

The charge, consisting of powder and duck shot, was
received in his left side, he being at a distance of not
more than one yard from the muzzle of the gun. 'The
contents entered posteriorly, and in an oblique direc-
tion, forward and inward, literally blowing off the in-
teguments and muscles for several inches in circumfer-
ence, fracturing and carrying away the anterior half of
the sixth ribh, frzacturing the fifth, larcerating the lower
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portion of the left lobe of the lungs, as well as the dia-
phragm on the left side and perforating the stomach.

The whole mass of materials forced from the mus-
ket, together with fragments of clothing and pieces of
fractured ribs, was driven into the muscles and cavity
of the chest. -

I saw him in twenty-five or thirty minutes after the
accident occurred, and, on examination, found a pox-
tion of the lung, as large as a Turkey’s egg, protruding
through the external wound, lacerated and burnt; and
immediately below this, another protrusion, which, on
further examination, proved to be a portionof the stom-
ach, lacerated throngh all its coats, and pouring out
the food he had taken for his breakfast, through an ori-
fice large enough to admit the fore finger.

In attempting to return the protruded portion of the
lung, 1 was prevented by a sharp point of the fractured
rib, over which it had caught by its membranes; but
by raising it with my finger, and clipping off the point
of the rib, I was able to return it into its proper cavity,
though it could not be retained there, on account of the
incessant efforts to cough.

The projecting portion of the stomach was nearly as
large as that of the lung. It passed through the lacer-
ated diaphragm and external wound, mingling the food
with the bloody muecus blown from the lungs.

After cleansing the wound from the charge and other
extrancous matter, and replacing the stomach and lungs
as far as practicable, I applied the carbonated ferment-
ing poultice, and kept the surrounding parts constantly
wet with a lotion of muriate of ammonia andvinegar ;
and gave internally the aq. acet. am, with camphor, in
liberal quantities,
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Under this treatnrent a strong reaction took place in
about twenty-four hours, accompanied with high arte-
rial excitement, fever, and marked symptoms of inflam-
mation of the lining membranes of the chest and abdo-
men, great difficulty of breathing, and distressing cough.

He was bled to the amount of eighteen or twenty
ounces, and took a cathartic. The bleeding reduced
the arterial action, and gave relief. The cathartic had
no effect, as it escaped from the stomach through the
wound.

On the 5th day a partial sloughing of the integu-
ments and muscles took place. Some of the protruded
portions of the lung, and lacerated parts of the stomach,
also sloughed, and left a perforation into the stomach,
plainly to be seen, large enough to admit the whole
length of my fore-finger into its cavity; and also a
passage into the chest, half as large as my fist, expos-
ing to view a part of the lung, and permitting the free
escape of air and bloody mucus at every respiration.

A violent fever continued for ten days, running into
a typhoid type, and the wound became very feetid.

On the eleventh day, a more extensive sloughing took
place, the febrile symptoms subsided, and the whole
surface of the wound assumed a healthy and granula-
ting appearance.

For seventeen days, all that entered his stomach by
the eesophagus, soon passed out through the wound ;
and the only way of sustaining him was by means of
nutricious injections, until compresses and adhesive
straps could be applied so as to retain his food. Dur-
ing this period no alvine evacuations could be obfain-
ed, although cathartic injections were given, and wari-
ous other means were adopted to promote them.
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In a few days after firm dressings were applied, and
the contents of the stomach retained, the bowels be-
came gradually excited, and, with the aid of cathartic
injections, a very hard, black, feetid stool was procured,
followed by several similar ones; after which the
bowels became quite regular, and continued so.

The cataplasms were continued until the sloughing
was completed, and the granulating process fully es-
tablished ; and were afterwards occasionally resorted
to, when the wound became ill conditioned. The aq.
acet. am. with camphor was also continued for several
weelks, in proportion to the febrile symptoms, and the
feetid condition of the wound.

No sickness, nor unusual irritation of the stomach,
not even the slightest nausea, was manifest during the
whole time; and after the fourth week, the appetite
became good, digestion regular, the alvine evacuations
natural, and all the functions of the system perfect and
healthy.

By the adhesion of the sides of the protruded por-
tions of the stomach to the pleura costalis and the ex-
ternal wound, a free exit was afforded to the contents
of that organ, and effusion into the abdeminal cavity
was thereby prevented.

Cicatrization and contraction of the external wound
commenced on the fifth week; the stomach became
more firmly attached to the pleura and intercostals, by
its external coats ; but showed not the least disposition
to close its orifice ; this (the orifice) terminated as if by
a natural boundary, and left the perforation, resem-
bling, in all but a sphincter, the natural anus, with a
slight prolapsus.

Whenever the wound was dressed the contents of
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tent of lint, fitted to the shape and size of the perfora-
tion, and confined there by adhesive straps.

After trying all the means in my power for eight or
ten months to close the orifice, by exciting adhesive in-
flammation in the lips of the wound, without the least
appearance of success, I gave it up as impracticable in
any other way than that of incising and bringing
them together by sutures; an operation to which the
patient would not submit.

By the sloughing of the injured portion of the lung,
a cavity was left as large as a common sized teacup,
from which continued a copious discharge of pus for
three months. It then, became filled with healthy granu-
lations, firmly adhering to the pleura, and healed.

Four months after the injury was received, an abscess
formed about two inches below the wound, nearly over
the eartilaginous ends of the first and second false ribs,
very painful, and extremely sore, producing wviolent
symptomatic fever. On the application of an emollient
poultice it pointed externally. It was then laid open
to the extent of three inches, and several shot and
pieces of wad were extracted. After which a gum-
elastic bougie could be introduced three or four inches
in the longitudinal direction of the ribs, towards the
spine. Great pain and soreness extended from the
opening of the abscess, along the tract of the cartilagin-
ous ends of the false ribs, towards the spine, with a co-
pious discharge from the sinus.

In five or six days a cartilage, one inch in length, in six
or seven days more, another, an inch and a half long, and
in about the same length of time, a third, two inches long,
were discharged. And they continued to come away
every five or six days, until five were discharged from
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the same opening, the last three inches in length. They
were all entire, and evidently separated from the false
ribs.

The discharge, pain and irritation, during the four or
five weeks these cartilages were working out, greatly
reduced the strength of the patient, produced a general
febrile habit, and arrested the healing process of the
original wound.

Directly after the discharge of the last cartilage, in-
flammation commenced over the lower end of the ster-
num, which, by the usual applications, terminated in .
a few days in a large abscess, and from which, by
laying it open two inches, I extracted another cartilage,
three inches in length. The inflamation then abated ;
and in a day or two another piece came away, and the
discharge subsided.

To support the patient under all these debilitating
circumstances, I administered wine, with diluted mu-
riatic acid, and thirty or forty drops of the tincture of
assafeetida, three times a day ; which appeared to pro-
duce the desired effect, and very much improved the
condition of the wnund

On the third of Januar}r, 1823, 1 extlacted another
cartilage from the opening over the sternum, an inch
and a half long; and on the fourth another, two inches
and a half in length, an inch broad at one end, and
less than half an inch at the other. This must have
been the ensiform cartilage of the sternum. After this
the sinus closed, and there was no return of inflam-
mation.

From the month of April, 1323, at which time he
had so far recovered as to be able to walk about and do
light work, enjoying his usual good appetite and diges-
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At this time, a small fold or doubling of the coats of
the stomach appeared at the superior margin of the ori-
fice slightly protruding, and increasing till it filled the
aperture, so as to supersede the necessity of the com-
press and bandage for retaining the contents of the
stomach. This valvular formation adapted itself to
the accidental orifice so as completely to prevent the
efflux of the gastric contents when the stomach was
full, but was easily depressed with the finger.

In the spring of 1824 he had perfectly recovered his
natural health and strength ; the aperture remained;
and the surrounding wound was firmly cicatrized to its
edges,

In the month of May, 1825, I cummenced my first
series of gasiric experiments on him, at Fort Makinac,
Michigan Territory. In the month af June following, I
was ordered to Fort Niagara, N. Y. where, taking the
man with me, I continued my experiments until August.
Part of these experiments were published in 1826, in
the 29th number of the Philadelphia ¢ Medical Recorder,’
conducted by Dr. Samuel Calhoun. About this time,
(August, 1825) I took St. Martin with me to Burlington,
Vt. and from thence to Plattburgh, N. Y. From the latter
place, he returned to Canada, his native place, without
obtaining my consent.

Being unable to ascertain the place of his resort, I
gave him up as a lost subject for physiological experi-
ments, and returned to my post at the west again. I
did not, however, remit my efforts to obtain information

of his place of residence and of the condition of the
wound.

He remained in Canada four years, during which
period he married, and became the father of two chil-
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dren; worked hard to support hisfamily; and enjoyed
robust health and strength. In 1825, as he has informed
me, he engaged with the Hudson Bay Fur Company, as
a voyageur to the Indian country. He wentout in 1827,
and returned in 1828; and subsequently labored hard
to support his family until 1829.

Accidentally learning about this time where he resided,
and that he enjoyed perfect health, I made arrange-
ments with the agents of the American Fur Company,
who annually visit Canada for the purpose of procuring
voyageurs, to find and engage him for my service, if
practicable. After considerable difficulty, and at great
expense to me, they succeeded in engaging him, and
transported him from Lower-Canada, with his wife and
two children, to me, at Fort Crawford, Prairie du Chien,
Upper Mississippi, a distance of nearly two thousand
miles, in August, 1829. His stomach and side were in
the same condition as when he left me in 1825. The
aperture was open, and his health good.

He now entered my service, and I commenced an-
other series of experiments on the stomach and gastric
fluids, and continued them, interruptedly, until March,
1831. During this time, in the intervals of experiment-
ing, he performed all the duties of a common servant,
chopping wood, carrying burthens, &e. with little or
no suffering or inconvenience from his wound. He la-
boured constantly, became the father of more children,
and enjoyed as good health and as much vigor as men
in general. He subsisted on crude food, in abundant
quantities, except when on prescribed diet for particu-
lar experimental purposes, and under special observ-
ance.

In the spring of 1831 circumstances made it expedi-
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ent for him to return with his family from Prairie du
Chien to Lower Canada again. 1 relinquished his en-
gagements to me for the time, on a promise that he
would return when required, and gave him an outfit for
himself, wife and children. They started in an open
canoe, via the Mississippi, passing by St. Louis, Mo.;
ascended the Ohio river ; then crossed the state of Ohio,
to the Liakes; and descended the Erie, Ontario, and the
River St. Lawrence, to Montreal, where they arrived in
June. He remained in Canada with his family until
October, 1832, in good health, and at hard labor. He
was in the midst of the cholera epidemic, at the time
it prevailed and passed through Canada, and withstood
its ravages with impunity, while hundreds around him
fell sacrifices to its fatal influence.

In November, 1832, he again engaged himself to me
for twelve months, for the express purpose of submit-
ting to another series of experiments. He joined me at
Plattsburgh, N. Y., and travelled with me to the city of
Washington, where, with the facilities afforded by the
head of the Medical Department, the experitments were
continued upon him from November, 1832, to March,
1833. %

During the whole of these periods, from the spring of
1824 to the present time, he has enjoyed general good
health, and perhaps suffered much less from disease
than is common to men of his age and circumstances
in life. He has been athletic and vigorous, exercising,
~ eating and drinking like other healthy and active peo-
ple. For the last four months, he has been unusually
plethoric and robust, though constantly subjected to a
series of experiments on the interior of the stomach ;
allowing to be introduced or taken out at the aperture
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different kinds of food, drinks, elastic catheters, ther-
mometer tubes, gastric juice, chyme, &e., almost daily,
and sometimes hourly.

Such have been this man’s condition and circum-
stances for several years past; and he now enjoys the
most perfect bealth and constitutional soundness,, with
every function of the system in full force and vigor.

Mode of Eztracting the Gastric Juice.

The usual method of extracting the gastric juice, for
experiment, is by placing the subject on his right side,
depressing the valve within the aperture, introducing a
gum-elastic tube, of the size of a large quill, five or
six inches into the stomach, and then turning him on
the left side, until the orifice becomes dependent. In
health, and when free from food, the stomach is usual-
ly entirely empty, and contracted upon itself. On in-
troducing the tube, the fluid soon begins to flow, first
by drops, then in an interrupted, and sometimes in a
short continuous stream. Moving the tube about, up
and down, or backwards and forwards, increases the
discharge. The quantity of fluid ordinarily obtained
is from four drachms to one and a half or two ounces,
varying with the circumstances and condition of the
stomach. Its extraction is generally attended by that
peculiar sensation at the pit of the stomach, termed
sinking, with some degree of faintness, which renders
it sometimes necessary to stop the operation. The usual
time of extracting the juice is early in the morning, be-
fore he has eaten, when the stomach is empty and clean.

On laying him horizontally on his back, pressing the
hand upon the hepatic region, agitating a little, and at
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This engraving represents the ordinary appearance
of the left breast and side, the aperture filled with the
valve ; the subject in an erect position.

A A A The circumference and edge of the aperture,
within which is seen the valve,

B The attachment of the valvular portion of the
stomach to the superior part of the aperture.

C "T*he nipple.
D The anterior portion of the breast.

E The scar where the opening was made with the
scalpel, and the cartilages taken out.

F'FF F Cicatrice of the original wound, around
the aperture, :
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- This engraving represents a portion of the stomach
prolapsed through the aperture, with the inner surface
inverted, and spread out over the integuments of the
side. . ;
A A A A A Folds or ruge of the inner coats of the

stomach.
B B B B Interstices, filled with mucous substance.

C The nipple.
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to a correct conelusion. 'The truth is, there can be no
oeneral rule on this subject. 'The facility of digestion
is modified by so many circumstances, as health, dis-
ease, idiosyncracy, habit, and preparation of food, that
a rule which would apply in one case would be incor-
rect in another. It depends more upon other distine-
tions than upon those relating to the chemical composi-
tion of the food. Albumen, (one of these chemical divi-
sions,) if taken into the stomach, either very slightly or
not at all coagulated, is perhaps as rapidly chymified
as any article of diet we possess. If perfectly formed
into hard coagule, by heat or otherwise, and swal-
lowed in large solid pieces, it experiences a very pro-
tracted digestion. The reason is obvious. In the first
case the albumen becomes finely coagulated, and divid-
ed in the stomach; in the second, it is less susceptible
of subdivision from its hardness. Fibrine and gelatine
are affected in the same way. If tenderrand finely
divided, they are disposed of readily; if in large and
solid masses, digestion is proportionably retarded. Mi-
nuteness of division and tenderness of fibre are the two
grand essentials for speedy and easy digestion. By re-
ferring to my experiments, it will be seen that those ar-
ticles of diet which were submitted to the action of the
gastric juice, either artificially, when out of the stom-
ach, or in the stomach, by natural process, were dis-
solved in proportion to the fineness of their division or
their solidity—the one rapidly, and the other slowly.
The digestion of animal and vegetable diet requires
the same process, though one may afford a larger pro-
portion of the nutrient principle than the other. General-
ly speaking, vegetablesaliment requires more time, and
probably greater powess of the gastric organs, than ani-
4
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kind of aliment used. The perfect chyle, or assimilated
nutriment, probably contains the elements of all the se-
cretions of the system; such as bone, muscle, mucus,
saliva, gastric juice, &c. &ec., which are separated by
the action of the glands, the sanguiferous and other
vessels of the system.,

The action of the stomach, and its fluids, on aliment,
is believed to be invariably the same, in health, on all
kinds. And yet it is contended for by Paris, and ob-
liquely hinted at by some other modern physiologists,
that as animal food “ possesses a composition analogous
to that of the structure it is designed to supply,” it “re-
quires little more than division and depuration,” &e. It
is singular that sensible men, and men of science, will
allow themselves to be led to such erroneous conclu-
sions, and will not perceive a simplicity and wniformi-
ty, in the process of digestion, as well as in all the other
operations of nature. That the active solvent of the
stomach should produce the same effect on all alimen-
tary substances, is no more wonderful than that caloric
should liquefy all kinds of matter. In either case itonly
requires a longer or shorter continuance, or more or less
concentrated action, of the agent, to produce the eflect.
If animal food is only to be divided and depurated, blood,
which is an elementary part of the body, would require
no change in the stomach. But it is perfectly idle to
talk in this way. 'The most innutritious vegetable and
the most animalized substance, require the same action
of the gastric solvent, as the reader will find amply de-
monstrated in the following experiments. It is true
that one may be disposed of with ease, and the other
with difficulty ; but this is not always, nor indeed often,
in a direct ratio to their respective proportions of nu-
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nearly as necessary to the articles of diet as the nutrient
principle. They should be so managed that one should
be in proportion to the other. Too highly nutritive diet
is probably as fatal to the prolongation of life and health,
as that which contains an insufficient quantity of nutri-
ment. It has been ascertained that carnivorous animals
will not live on highly concentrated food alone. Dogs
fed on oil or sugar, which are both converted by the di-
gestive organs almost entirely into chyle, will become
diseased, and die in a few weeks. The inference drawn
by Paris,* that it merely “proves that an animal cannot
be supported on highly concentrated aliment alone,” no
doubt, is a correct one; though opposed to the opinion
of Magendie, who infers that death proceeds from the
want of azote in these articles of diet, and that life can-
not be supported on non-azotized aliment.

The following articles of the maleria alimentaria
have, in the course of these experiments, been submitted
to the action of the stomach and the gastricsfluids. 1
have attempted, in this table, to approximate towards a
comparison of the digestibility of the several articles
there mentioned. Precision, as to minutes, has not been
attended to. When digestion has been accomplished
two or three minutes either before or after a certain
number of hows and quarters, I have set down the
quarter to which it approached the nearest.

In a subsequent part of this volume a more particular
and minute detail will be found, both of natural and
artificial digestion.

*Paris on Diet, p. 72.
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to receive the solvent action of the gastric juice. This
may depend upon their comparative indigestibility ; for
it is well known that cathartic medicines, various fruits,
seeds, &c. which operate as laxatives, are not digested ;
are incapable of being retained in the stomach; and
pass rapidly through the intestinal tube. When such
articles are in excess, they produce considerable de-
rangement, and sometimes fatal consequences.
Vegetable, like animal substances, are more capable
of digestion in proportion to the minuteness of their
division, as I have before remarked, provided they are -
— of a soft solid ; and I cannot, therefore, concur in the
opinion expressed by Paris,* that potatoes are better
when only boiled so as to be rendered tender, and have
_ their shape preserved, than when boiled to a “ dry, in-
sipid powder.” They may be more palatable, and
contain more nutriment; but they are not so easily
affected by the gastric solvent. 'The difference was
quite obvious on submitting parcels of this vegetable, in
different states of preparation, to the operation of the
gastric juice, in the stomach and out of it. DBoiled, or
otherwise cooked to dryness, so as to be easily mashed,
potatoes very readily became reduced to a chymous
state, when submitted to the action of the gastric juice.
When differently prepared, and only boiled so as to be
rendered barely soft, moist and tenacious, entire pieces
remained long undissolved in the stomach, and very
slowly yielded to the action of the gastric juice in vials
on the bath. Pieces of raw potatoe, when submitted
to the operation of this fluid, in the same manner, almost
entirely resisted its action. Many hours elapsed before

* Paris on Diet, p. 75.
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should destroy the appetite, proves only that they have
* the same effect on that organ as they have on other
parts of the body ; they paralyze the nerves, and render
them incapable of being the media of communication to
their common centre,

Many other causes have been assigned for this sensa-
tion, equally wide, probably, of the true one. It has
been attributed to the “foresight of the vital principle,”
a phrase that means any thing, every thing, or nothing,
according to the construction which each one may put
upon it. Such explanations conduce nothing to the pro-
motion of science. They are mere sounds and words,
which ingeniously convey a tacit acknowledgement of
their author’s ignorance.

Again, the mechanical action of the liver upon the
diaphragm, has been accused of producing the sensation
of hunger. Some proof, more than mere assertion, is
necessary to convinee honest inquirers that so remote a
cause should produce such effects on the stomach, the
immediate seat of the feeling. Of the same nature, is
the opinion of the fatigue of the contracted fibres of the
stomach, or of compression of the nerves of that organ,
&e. &e.

Magendie, convinced that all the theories on this sub-
ject were unsatisfactory, comes to the following compre-
hensive conclusion: that “Hunger is produced like all
other internal sensations, by the action of the nervous
system, and it has no other seat than in this system itself]
and no other causes than the general laws of organiza-
tion.”* I cannot perceive that such explanations bring
the mind to any satisfactory understanding of the sub-

Summary of Physiology, p. 196.
5#
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ment and discretion is, however, more than compen-
sated by an irresistable sensation, which indicates the
proper time for the reception of food. The immediate
cause of this sensation, as we have seen, has not as yet
received a very satisfactory explarration, and perhaps
will not admit of one. But, although confessedly ob-
scure, we are not denied the privilege of patient investi-
gation, and persevering search after truth, Knowledge
is progressive, as well in this as every other seience ; and
every new discovery, and every rational hypothesis, are
additions to the general stock. Persuaded of the truth
of these general propositions, and anxious mainly to
elicit investigation on the subject, I submit the following
Theory of Hunger, believing it to be as reasonable, to
say the least, as any that has preceded it.

My impression is, that the sensation of hunger is pro-
duced by a distention of the gastric vessels, or that ap-
paratus, whether vascular or glandular, which secretes
the gastric juice; and is believed to be the eflect of reple-
tion by this fluid.

One reason, among others, for this belief, is the estab-
lished fact, that the internal sensations referred to differ-
ent organs, as has been previously alluded to, are caused
by some modified action or condition of the parts in the
tissues of the organ itself. The modification in the
parts to which the sense of hunger is invariably referred,
I conceive to be a distention, by the gastric juice, of a
particular set of vessels or glands, constituting, in part,
the erectile tissue of the villous coat of the stomach.
The sensation varies according to the different degrees:
or states of distention, from the simplest desire to the
most painful sense of hunger; and is allayed or increas-
ed in proportion to the application, or refusal, of alimen-
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tary stimulus to the excretory vessels. The greater the
distention of the vessels, the more acute will be the pain :
hence, the difference between a short and protracted fast.
Appetite and hunger belong to the same class of sensa-
tions; they differ only in degree. In this they are like
all other sensations. A little increased circulation in the
vessels of the brain produces peculiarly vivid, but not
absolutely unpleasant feelings, and gives force and ener-
gy to the mental volitions: carried further, it produces
most painful sensations. It is unnecessary to cite fur-
ther examples. Indeed, it does not need arguments to
prove what is the subject of every day’s observation. It
is well known that the pain from acute inflammation is
produced by distention of the blood vessels. Let any
one, who is disposed to try the effect of vascular disten-
tion, place a ligature around the finger or arm, sufficient-
ly tight to retard the returning blood, and the truth will
be sufficiently obvious.

It is, therefore, inferred from the pain, (and no one, it
is believed, wiil deny that hunger is a painful sensa-
tion, whatever may be his opinion of appetite) that ves-
sels of some kind are distended ; and it is demonstra-
ted, I think, in some of the following experiments, that
these are the gastric vessels. On applying aliment to
the internal coat of the stomach, which, in health, is
merely lubricated with muecus, innumerable minute
papille, the orifices, undoubtedly, of the gastric vessels,
immediately throw out a quantity of the fluid, which
mixes with the food. 'This effect is too sudden, and the
secretion too copious, to be accounted for on the ordinary
principles and laws of secreting mucous surfaces. The
quiescence and relief from the unpleasant sensation,
which are experienced as soon as the vessels are empti-
ed, are, I think, additional proofs of my opinion. Itis
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certain, that at the introduction of every meal, or on the
application of alimentary stimulus to the internal coat
of the stomach, a very large secretion of a fluid, which
has repeatedly been ascertained to be an alimentary sol-
vent, immediately takes place; and that when the
stomach is destitute of food or some other irritating sub-
stance, no such secretion can be found in it. And it is
more than probable—it, in fact, almost amounts to de-
monstration, that a large quantity of this fluid must be
contained in appropriate vessels, during a fast, ready to
obey the call of aliment. I would notbe understood to
say that the whole quantity necessary for an ordinary
meal is eliminated from the blood, previous to the com-
mencement of alimentation; but that enough is con-
tained in the gastric vessels to produce the sensation of
pain or hunger.

If it be objected to this theory, that the vessels would
become ruptured, or empty themselves into the cavity
~ of the stomach, during a long fast, I reply, that this ap-
paratus is probably constituted like many of the other
organs of the system, and permits the absorption of its
secretions by the lymphatic or other absorbent vessels.

I offer this theory for consideration, persuaded that
the public will allow it such weight as it may have a
right to claim: more than this, I have no wish to ask.

Thirst—This sensation is felt in the mouth and fau-
ces. Like hunger, it is a kind provision of nature,
designed to remind men and animals of the neces-
sity, not of replenishing the wasting solids of the sys-
tem, but of diluting the fluids that are carrying on the
process of nutrition, Although Magendie has attempt-
ed to put a stop to all inquiries on this subject, in the
remark, that “Thirst is an internal sensation, an in-
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proper vessels, or in a state of preparation in the circu-
lating fluids, is believed to be in exact proportion to the
proper quantity of aliment required for the due supply
of the system. If a more than ordinary quantity of
food be talen, a part of it will be left undissolved in the
stomach, and produce the usual unpleasant symptoms
of indigestion. But if the ingestion of a large quantity
be in proportion to the calls of nature, which sometimes
happens after an unusual abstinence, it is probable that
more than the usual supply of gastric juice is furnished ;
in which case the apparent excess is in exact ratio to
the requirements of the economy; and never fails to
produce a sense of quiescent gratification, and health-
ful enjoyment. A great deal depends upon habit, in
this respect. ~ Our western Indians, who frequently un-
dergo long abstinences from food, eat enormous quanti-
ties, when they can procure it, with impunity.

Satiety is produced by tendering too much at once
for the wants of the economy; more than the gastric
juice is able to dispose of at the time; thus distending
the muscular fibres beyond that point so admirably
fixed, by the invariable and universal laws of the ani-
mal system, for agreeable sensations; disturbing the
peculiarly pleasurable, undulatory motions of the rugee
of the stomach, in their operations of forming chyme;
and perhaps, interrupting, if not diminishing, the secre-
tion of the gastrie juice. The redundant aliment, inca-
pable of being dissolved, for want of sufficient gastric
juice, remains in the stomach, and becomes a source of
irritation, and renders imperfect the chymification of
that whlch would otherwise have been completed.
Hence the sense of weight, and disagreable fulness, at-
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SECTION IV.

OF MASTICATION, INSALIVATION AND DEGLUTITION.

 These are the preliminary steps in the process of
digestion. The comparative importance of these pro-
cesses has been elevated or depressed, according to the
preponderance which each of them may have received
from the opinions of the different physiologists who
have made them subjects of observation. As man and
animals are constituted, they are all absolutely neces-
sary to the digestion of food. But in an abstract point
of view, disconnected as a mean of introducing inges-
te into the stomach, I believe I hazard nothing in saying
that they may be considered as perfectly non-essential
to chymification. If the materia alimentaria could be
introduced into the stomach In a finely divided state,
the operations of mastication, insalivation and deglutition,
would not be necessary. Aliment is as well digested
and assimilated, and allays the sensation of hunger as
perfectly, when introduced directly into the stomach, in
a proper state of division, as when the previous steps
have been taken, as may be seen by some of the fol-
lowing experiments. If particular importance is to be
attributed to any of these previous steps, it is certainly
due to mastication ; though an undue importance has,
of late, been given to the action of the saliva. Professor
Jackson, of Philadelphia, who has lately published a
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" physiological work on the ¢ Structure and Functions of
the Animal Organism,” has elevated saliva to a rank in
the process of digestion, seldom before claimed for it.
He considers it the principal solvent, or macerating
agent, of alimentary matter. He is sustained in this
opinion by Montegre and others. Even Magendie is
inclined to favor this belief.

It is remarked by Paris, (On Diet, p. 37.) that the
introduction of saliva into the stomach is “obviously
essential to a healthy digestion.” That it is generally
introduced into the stomach with the food is very obvi-
ous; the nature of its action is not so clear. In most
of the experiments that follow, artificial digestion was
performed without the admixture of saliva. Chyme
formed in this way, exhibited the same sensible appear-
ances, and was affected by re-agents in the same way,
as that which was formed from food which had been
previously masticated, mixed with the saliva, and swal-
lowed. It would seem, from two or three of the experi-
ments on artificial digestion, which were instituted for
the purpose of comparison, that the mixture of saliva
with the gastric juice rather retarded its solvent action.
But I do not wish to deny the utility of the saliva. It
is certainly important as a preliminary to digestion. Its
legitimate and only use, in my opinion, is to lubricate
the food, and thus to facilitate the passage of the bolus
through the organs of deglutition. In this point of
view, it is essential. Dry food cannot be swallowed
until it receives an admixture of a fluid; whether it be
saliva or some other liquid, is not, I conceive, a matter
of much importance. Any one, disposed to try the ex-
periment, may satisfy himself of this fact, by attempting
to swallow a mouthful of dry cracker, meal or mag-
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SECTION V.

OF DIGESTION BY THE GASTRIC JUICE.

Chymification is effected in the stomach. It is the
first stage, proper, of the conversion of aliment into
blood ; though in the ordinary course of proceeding, as
animals are constituted, some previous steps are neces-
sary. After the aliment has been received into the
stomach, it is subjected to‘certain evolutions, or motions,
propagated by the muscular fibres of that organ; and is
acted upon by the agency of some principle, which
changes it from a heterogeneous mixture of the various
kinds of diet, submitted to its action, to an uniform, ho-
mogeneous semi-fluid, possessing properties distinct from
the elements of which it was composed. The length of
time consumed in the operation is various. It depends
upon the quantity or quality of the ingeste, or the healthy
or diseased state of the stomach, &ec. In the various
experiments which I have made, the medium time may
be calculated at about three and a half hours.

It has been suggested by many physiologists, and pos-
- itively asserted by some, that there is a considerable in-
crease of the temperature of the stomach during the di-
gestion of a meal. But from the result of a great num-
ber of experiments and examinations, made with a view
of ascertaining the truth of this opinion, in the empty
and full state of the organ, and during different stages of -
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chymification, I am convinced that there is no alteration
of temperature, unless some other circumstances should
produce it. Active exercise always elevates the tempe-
rature of the stomach, whether fasting or full, about one
and a half degrees.

With respect to the agent of chymification, that prin-
ciple of life which converts the crude aliment into chyme,
and renders it fit for the action of the hepatic and pan-
creatic fluids, and final assimilation and conversion into
the fluids and the various tissues of the animal organ-
ism—no part of physiology has, perhaps, so earnestly
engaged the attention of mankind, or so much exercised
the ingenuity of physiologists. It has been a fruitful
source of theoretical speculation, from the father of med-
icine down to the present agé. It would be a waste of
time to attempt to refute the doctrines of the older writers
on this subject. Suffice it to say, that the theories of
Concoction, Putrefaction, Trituration, Fermentation,
and Maceration, have been prostrated in the dust be-
fore the lights of science, and the deductions of experi-
ment. It was reserved for SpaLLaNzANI to overthrow
all these unfounded hypotheses, and to erect upon their
ruins, a theory which will stand the test of scientifie
examination and experiment. He established a theory
of cHEMICAL soLuTION, and taught that chymification
was owing to the solvent action of a fluid, secreted by
the stomach, and operating as a true menstruum of ali-
mentary substances. 'To this fluid he gave the name of
GasTric Juice. It does not come within the scope of
this work to give a detail of the experiments and reas-
oning which wrought conviction in the mind of this
great man. It is only necessary to say that it was the
result of patient and persevering experiment and re-
search.

IR -
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The truth of SpALLANZANT’s theory has been sustain-
ed, so far as it relates to the most important part, the ex-
istence of a chemical solvent, by all who have made fair
examinations and experiments on the subject. The ex-
periments of TiepEmMaNy and GuerLiy, of LEvRET and
Lassarang, confirm the same theory.

By far the most respectable and intelligent physiolo-
gists have now settled down in the belief that chymifi-
cation is effected in the stomach, by a specific solvent,
secreted by that organ, called, after SpaLLAaNzaNT, the
Gastric Juice. From the difficulty, however, of obtain-
ing and submitting this fluid to the test of experiment,
and the diversity of results in the examination of such
as has been obtained, no very satisfactory conclusions
have been arrived at. The presence of an active solvent
is rather an admission—a conclusion from the effect to
the cause. Broussais, speaking on this subject, says:
# It remains for us to know whether the portion of mu-
cous membrane, belonging to the stomach, contains se-
cretory organs, the office of which is to furnish a fluid, fit
to produce the assimilation of nutritive substances.”
And, again, speaking of the gastric juice, “ The question
is as undecided, though, if we are to judge by analogy,
we shall observe that many animals are furnished with
gastric glands, supplying a digestive liquid.” 'This au-
thor admits the presence of a solvent fluid in the stom-
ach, without, however, attempting to explain its specific
effects, ‘or mode of operation; for he says, in another
place, “ We have expressed our opinion on this subject;
but whether the gastric fluids possess an assimilating
property, which, for ourselves, we admit, without pre-
tending to demonstrate its actual presence,” &ec.

Ricueranp, Bostock, and nearly all the authors of
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albumen ; salivary matter; osmazome; muriate and
sulphate of soda. In the ashes, carbonate, phosphate
and sulphate of lime, and chloride of calcium. Prinei-
pally from carnivorous animals.

Leuret and Lassaigne, in a hundred parts, found
water, ninety-eight, lactic acid, muriate of ammonia,
muriate of soda, animal matter soluble in water, mucus,
and phosphate of lime, two parts.

Montegre, (1812) who could vomit at will,* and who
analyzed the fluid so obtained, declared it not to be acid
—not a solvent—not slow to putrefy—so much like saliva
that he regards it saliva swallowed.

Prout, 1824, declares the gastric juice to be really acid
—does not contain an organic acid, but free, h};drnchlﬂn
ric, or muriatic acid.

These opinions are certainly discordant. The major-
ity of evidence, however, is in favor of the existence of
pretty active chemical agents in the gastrie fluids—per-
haps not sufficient, compared with the ordinary opera-
tions of chemistry, to account for the digestion, or solu-
tion of aliment.

The discrepance of results in the reports of those who
have had opportunities of examining the process of, and
have made experiments on, artificial digestion, by the
gastric juice, as well as in the chemical examination of
this fluid, has been owing more to the difliculty of ob-
taining it pure, in sufficient quantity, and under proper
circumstances, than to any real difference in its effects.
Under the circumstances in which the following experi-
ments were made, I flatter myself that these difficulties

* See remarks near the close of this section on Montegre's experi.
ments,
ke
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stomach, and its ultimate assimilation into fibrine, gela-
tine and albumen? Matter, in a natural sense, is in-
destruetible. It may be differently combined ; and these
combinations are chemical changes. It is well known
that all organized bodies are composed of very few
simple principles, or substances, modified by excess or
diminution of some of their constituents.

The gastric juice appears to be secreted from num-
berless vessels, distinet and separate from the mucous
follicles. These vessels, when examined with a miecro-
scope, appear in the shape of small lucid points, or very
fine papille, situated in the interstices of the follicles.
They discharge their fluid only when solicited to do so
by the presence of aliment, or by mechanical irritation.

Pure gastric juice, when taken directly out of the
stomach of a healthy adult, unmixed with any other
fluid, save a portion of the mucus of the stomach with
which it is most commonly, and perhaps always com-
bined, is a clear, transparent fluid ; inodorous; a little
saltish ; and very perceptibly acid. Its taste, when ap-
plied to the tongue, is similar to thin mucilaginous wa-
ter, slightly acidulated with muriatic acid. It is readily
diffusible in water, wine or spirits ; slightly effervesces
with alkalis; and is an effectual solvent of the materia
alimentaria. 1t possesses the property of coagulating
albumen, in an eminent degree ; is powerfully antisep-
tic, checking the putrefaction of meat; and effectually
restorative of healthy action, when applied to old, fetid
sores, and foul, ulcerating surfaces,

Saliva and mucus are sometimes abundantly mixed
with the gastric juice. The mucus may be separated,
by filtering the mixture through fine linen or muslin
cambric, The gastric juice, and part of the saliva will
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pass through, while the mucus, and spumous or frothy
part of the saliva, will remain on the filter. When not
separated by the filter, the mucus gives a ropiness to the
fluid, that does not belong to the gastric juice, but soon
falls to the bottom, in loose, white flocculi. Saliva imparts
to the gastric juice an azure tinge and frothy appear-
ance; and, when in large proportion, renders it feetid in
a few days; whereas the pure gastric juice will keep
for many months, without becoming feetid.

The gastric juice does not accumulate in the cavity
of the stomach, nor is it discharged into this viscus, un-
til alimentary matter is received, and excites its vessels
to discharge their contents, for the immediate purpose of
digestion. It then begins to exude from its proper ves-
sels and increases in proportion to the quantity of ali-
ment naturally required, and received. A definite pro-
portion of aliment, only, can be perfectly digested in a
given quantity of the fluid. From experiments on arti-
ficial digestion, it appears that the proportion of juice to
the ingestee, is greater than is generally supposed. Its
action on food is indicative of its chemical character.
Like other chemical agents, it decomposes, or dissolves,
and combines with, a fixed and definite quantity of mat-
ter, when its action ceases. When the juice becomes
saturated, it refuses to dissolve more; and, if an excess
of food have been taken, it remains in the stomach, or
passes into the bowels in a crude state, and frequently
becomes a source of nervous irritation, pain and disease,
for a long time ; or until the efforts of nature restore the
vessels of this viscus to their natural and healthy ac-
tions—either with or without the aid of medicine.

Such are the appearance and properties of the gas-
tric juice. It is not always to be obtained pure. It
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varies with the changing condition of the stomach.—
These variations, however, depend upon the admix-
ture of other fluids, such as saliva, water, mucus, and
sometimes bile, and perhaps, pancreatic juice. The
special solvent itself—the gastric juice—is, probably,
invariably the same substance. Derangement of the
digestive organs, slight febrile excitement, fright, or
any sudden affection of the passions, causes material
alterations in its appearance. Overburthening the stom-
ach produces acidity and rancidity in this organ, and
retards the solvent action of the gastric juice. General
febrile irritation seems entirely to suspend its secretion
into the gastrie cavity ; and renders the villous coat of
the stomach dry, red and irritable. Under such circum-
stances, the gastric vessels will not respond to the call
of alimentary stimulus. Fear and anger check its se-
cretion—the latter causes an influx of bile into the
stomach, which impairs its solvent properties.

When food is received into the stomach, the gastric
vessels are excited by its stimulus to discharge their con-
tents, when chymification commences. It has been a
favorite opinion of authors, that food, after it has been
received into the stomach, should “remain there a short
period before it undergoes any change;”* the common
estimate is one hour. But this is an erroneous conclu-
sion, arjsing from inacccuracy of observation. Why
should it remain there, unchanged? It has been
received into the organ which is to effect an important
change upon it—the gastric juice is ready to commence
its work of solution soon after the first mouthful is swal-
lowed ; and, certainly, if we admit that the gastric
juice performs the office of a chemical agent, which

* Paris on Diet, p. 39.
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healthy, I infer, that the first effect of aliment on the
stomach, is one of drritation of the gastric papillee ; thus
exciting the discharge of the gastric juice, and stimula-
ting the muscular fibres of the stomach. The vermicular
motions, being excited by mechanical irritation, not only
carry the food into all parts of the stomach, and diffuse
its mechanical influence throughout the whole inner sur-
face of this organ ; but, they uniformly mix the aliment
with the gastric juice, which is constantly being secreted,
in proportion to the quantity of food received into the
stomach, (unless that be too much for the wants of the
economy,) until chymification is completed. Some stim-
ulus seems to be necessary to continue the motions of the
stomach, after chymification is accomplished, in order to
effect the complete discharge of the chyme into the low-
er bowels. And it appears highly probable that the
compound fluid of gastric juice and aliment, or chyme,
by its acquired acid properties, affords this stimulus, and
propagates the contractile motions of this organ, even
after the mechanical irritation of the crude food ceases.
This fluid acquires new chemical properties, becomes
more acid and stimulating, as chymification advances,
until it is completed. When it is all transferred to the
duodenum, the motions of the stomach cease.

From a number of experiments on rabbits, by Doctor
Wilson Philip,* with the view of ascertaining the pro-
cess of digestion, this gentleman has brought his mind
to the conclusion, that when food has been taken at
different times, “the new is never mixed with the old
food.” With every feeling of respect for so valuable and
indefatigable a contributor to physiological science, I

* On Digestion.
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The rabbit is a ruminating animal ; and is it not pro-
bable that the “mnew food,” found in the “small curva-
ture,” if it be in fact retained there, is retained for the
purpose of regurgitation and re-mastication, before it is
digested? If the circumstance be true, and there be no
deception in the case, I think this must be the design of
the contrivance.

Arguments from analogy may be very plausible, and
are certainly very allowable, when the subject presents
no other mode ; but they are not conclusive. We can-
not judge of the manner of digestion in the human stom-
ach by that of animals, particularly the granivorous and
ruminating animals. Carnivorous animals most resem-
ble man in their digestive apparatus. One thing is cer-
tain, and it is capable of demonstration in the stomach
of the subject of these experiments, that old and new
food, if they are in the same state of comminution, are
readily and speedily mixed in the stomach.

On the subject of exercise or repose, during the di-
gestion of a meal, there has been some diversity of opin-
ion. It has generally been conceded, however, that a
state of repose is most favorable to chymification. It
has been said that during the digestion of aliment, the
energies of the system were centred on the stomach,
and should not be withdrawn to any distant part; that
the stomach becomes a “ centre of fluxion,” &e. &e. 1
protest, again, against the use of terms which have no
definite meaning. I believe the benefits of science will
be better subserved by adhering to facts, and the dedue-
tions of experiments, than by the propagation of hypoth-
eses founded on uncertain data. From numerous tri-
als, T am persuaded that moderate exercise conduces
considerably to healthy and rapid digestion. The dis-
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may render it more susceptible of solution in this fluid
by altering its chemical character. Irritation of the py-
loric extremity of the stomach with the end of the elas-
tic tube, or the bulb of the thermometer, generally occa-
sions a flow of bile into this organ. Ixternal agitation,
by kneading with the hand, on the right side, over the
regions of the liver and pylorus, produces the same
effect. It may be laid down as a general rule, however,
subject to the exceptions above mentioned, that bile is
not necessary to the chymification of food in the stom-
ach. Magendie says, “I believe that, in certain morbid
conditions, the bile is not introduced into this organ,”
(the stomach ;) inferring, that in a healthy state, it is al-
ways to be found there. There can hardly be a greater
mistake. With the exceptions that I have mentioned,
it is never found in the gastric cavity, in a state of
health ; and it is only in “certain morbid conditions”
that it is found there.

When bile is found with the gastric juice, the acid
taste is diminished, and the flavour of the bile prevails,
in proportion to the quantity in the mixture.

The resulting compound of digestion in the stomach,
or chyme, has been described as “a homogeneous, pul-
taceous, greyish substance, of a sweetish, insipid taste
slightly acid,” &c. In its homogeneous appearance, it
is invariable ; but not in its colour ; that partakes very
slightly of the colour of the food eaten. Itis always of
a, lightish or greyish colour ; varying in its shades and
appearance, from that of cream, to a greyish, or dark
coloured gruel. Itis, also, more consistent at one time
than at another ; modified, in this respect, by the kind
of diet nsed. This circumstance, however, does not

affect its homogeneous character, A rich and consistent
8#
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after they are received, either By absorption, or through
the pylorus.

Since the general adoption of the theory of a specific,
solvent fluid, others have been proposed.

M. Montegre, who, it is said, had the power of vomit-
ing at pleasure, performed a series of experiments on the
fluids of the stomach, obtained in this way, which in-
duced him to come to the following conclusion on the
subject of digestion. “He conceives that what has been
supposed to be the gastric juice, is, in faet, nothing but
saliva ; that it possesses no peculiar powers of acting on
alimentary matter; that the principal use of the gastric
juice is to dilute the food; and that the only action of
the stomach consists in ‘une absorption vitale et elec-
tive, in which the absorbent vessels, in consequence of
their peculiar sensibility, take up certain parts of the
food, and reject others.”™ A complete refutation of the
conclusions drawn from the experiments of Montegre,
will be found in the fact, which has been tested by more
than two hundred examinations and experiments, made
by me, on the gastric cavity, that although there never
exists free gastric juice in the stomach, when empty,
yet when this organ is excited by aliment, or other stim-
ulants, large quantities are secreted. The fluid obtained
by Montegre was, in all probability, a mixture of saliva
(which had been unconsciously swallowed) and the mu-
cus of the stomach. Neither of these secretions are capa-
ble of digesting aliment ; nor could the peculiar products,
generally obtained from the chemical analysis of the
gastric juice, be found in them,

* Note in Bostock's Physiology, vol. 2, p. 384.
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innutritive principles, and separate them from nutriment.
He attributes great importance to the action of the saliva ;
thinks it exercises a “very energetic operation on the
food,” &e., and denies, altogether, the existence of a spe-
cific solvent fluid.

It is unfortunate for the interests of physiological sci-
ence, that it generally falls to the lot of men of vivid
imaginations, and great powers of mind, to become
restive under the restraints of a tedious and rewutine mode
of thinking, and to strike out into bold and original hy-
potheses to elucidate the operations of nature, or to ac-
count for the phenomena that are constantly submitting
to their inspection. The process of developing truth, by
patient and persevering investigation, experiment and
research, is incompatible with unrestrained genius, The
drudgery of science, is left to humbler and more unpre-
tending laborers. The flight of genius is, however, fre-
quently erratic. "The bold and original opinions of
Brown, had, for a long time an injurious effect on the
science of medicine ; and the later opinions of Montegre
and others, have had a like effect on the sister science
of physiology. It is, however, a right which men of
genius possess, in common with others, to propose hy-
potheses, and to support them with such arguments and
deductions as they may have it in their power to adduce.
Great caution and circumspection ought, however, to be
observed. It is dangerous to unsettle long established
truths ; for it is difficult to limit the extent of error. The
gratification of a morbid desire to be distinguished as
the propagator of new principles in philosophy, or as the
head of a new sect, is not a legitimate excuse for propa-
gating heresy. New opinions or doctrines, whether true
or false, will have admirers and followers, and will lead
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ing a part of the process of digestion, I have endeavor-
ed to observe as accurately as practicable; and I give
the result.

The human stomach is furnished with muscular
fasciculi, so arranged as to shorten its diameter in every
direction. By the'alternate contraction and relaxation
of these bands, a great variety of motion is induced on
this organ, sometimes transversely, and at other times
longitudinally. These alternate contractions and re-
laxations, when affecting the transverse diameter, pro-
duce what are called vermicular or peristaltic motions.
The effect of the contraction of the longitudinal fibres,
is to approximate the splenic and pyloric extremities.
When they all act together, the effect is to lessen the
cavity of the stomach, and to press upon the contained
aliment, if there be any in the stomach. These mo-
tions not only produce a constant disturbance, or churn-
ing of the contents of this organ, but they compel them,
at the same time, to revolve around the interior, from
point to point, and from one extremity to the other. In
addition to these motions, there is a constant agitation
of the stomach, produced by the respiratory muscles.

These contractions and relaxations of the muscular
fasciculi, do not observe any very czact mode. 'Their
motions are modified by various circumstances, such as
the stimulant or non-stimulant property of the ingeste,
the healthy or unhealthy state of the internal coat of
the stomach ; by exercise, and by repose, &c. &e.

The ordinary course and direction of the revolutions
of the food, are first, after passing the csophageal ring,
from right to left, along the small arch ; thence, through
the large curvature, from left to right. The bolus, as
it enters the cardia, turns to the left; passes the aper-
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contents of the stomach, until chymification be nearly
complete, exhibit a heterogeneous mass of solids and
fluids ; hard and soft ; coarse and fine ; erude and chym-
ified; all intimately mixed, and circulating promiscu-
ously through the gastric cavity, like the mixed contents
of a closed vessel, gently agitated, or turned in the hand.

If a mouthful of some tenacious food be swallowed,
after digestion is considerably advanced, it will be seen
passing the opening, to the great curvature ; and in the
course of about one and a half or two minutes, it will
reappear, with the general circulating contents, more or
less broken to pieces, or divided into smaller pieces; and
very soon loses its identity. 'This agitating motion has
the effect, and is undoubtedly designed, to break up the
bolus, as well as to separate the external and chymified
portion of the particles of food, and allow the undigested
portions to come in contact with the gastric juice, their
proper solvent. If the motion were simply revolution-
ary, the central portions would retain their situation,
until the outer, or chymified part, had passed into the
duodenum, in successive parcels ; which, it is evident,
would very much retard the process of digestion.

As the food becomes more and more changed from its
crude to its chymified state, the acidity of the gastrie
fluids is considerably increased ; more so in vegetable
than animal diet; and the general contractile force of
the muscles of the stomach is augmented in every direc-
tion; giving the contained fluids an impulse towards the
pylorus,

It is probable, that from the very commencement of
chymification—from the time that food is received into
the stomach—until that organ becomes empty, portions
of chyme are constantly passing into the duodenum,


















SECTION VIL

UF CHYLIFICATION AND USES OF THE BILE AND
PANCREATIC JUICE.

As food becomes chymified by the gastric juice, the
contractile motions of the stomach send it into the duo-
denum, to receive further changes, preparatory to its
assimilation to the circulating fluids of the svstem, by
the lacteal absorbents and blood vessels. 1t is at first
slowly received into this organ from the stomach ; but
during the later stages of chymification, its transmis-
sion becomes more accelerated. The duodenum is so
constituted, that the passage of the chyme through it,
1s considerably retarded; and, hence, in some patho-
logical eonditions of the system, the pressure on that
organ from repletion, is considerable ; and frequently
produces great pain and distress.

The vermicular motions of this and the other intes-
tines, are propagated from the stomach, and are con-
tinued, after this organ has discharged all its contents.
They are more or less rapid, varying at different sec-
tions of the canal ; of which it not necessary to par-
ticularize. These motions are excited by the stimulus
of the chyme, and occur at intervals, on the introduc-
tion of each successive quantity passed through the
pylorus.

The chymous mass is not changed until it arrives at,

10
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or passes the mouth of the ductus cholodochus, when
the liver and pancreas are excited to discharge their
respective fluids. "These mix with the chyme, and
produce an essential alteration in its sensible and chemi-
cal properties. At this point, the lacteal absorbents
commence,

That the change from a chymous to a chylous stage
is effected by the operation of the bile and pancreatie
juice, there can be no doubt. Of the nature of this
change, there is some diversity of opinion. Chyle is
generally deseribed as “ a white, opaque substance, con-
siderably resembling cream in its aspect and physical
properties ; 7 * though it is said to vary slightly, accord-
ing to the kind of aliment which has been usetl. It
is my impression, however, that pure chyle, taken
from the lacteals of a healthy subject, and produced
by natural food, is invariably the same substance in the
same individual. Changes that have been observed
must be reckoned as the effect of a pathological state
of the sytem, or the absorption of a non-digestible sub-
stance. Medicines and other substances, which.are not
capable of digestion, are sometimes taken up by the
lacteal absorbents, and may produce an alteration in
the physical and chemical properties of chyle. It is
possible that a small proportion of oil may escape the
action of the digestive apparatus, be absorbed by the
lacteals, and produce the opaque, white color, mention-
ed by authors, as sometimes appearining. Counte-
nance is given to this snggestion, by the fact, that the
more opaque. colored parts of chyle are found floating
on the surface ; and thatitis always discovered after the

* Bostock's Physiology, vol. 2d, p. 392.
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ingestion of oily food. At other times, it is uniform in
its color and consistence, whatever coloring matter may
have been contained in the food.

1 wish to be understood to say, that all kinds of ali-
ment produce the same nutrient principles. With the
view of attempting an investigation of this subject, as
has been previously mentioned, 1 instituted some im-
perfect experiments and examinations. For the result,
see Experiments, Second Series, from 47th to 56th.
By the addition of bile and dilute muriatic acid, and
subsequently pancreatic juice, to chyme formed in the
artificial way, as well as in the stomach, it separated
into three distinct parts, a reddish brown sediment at
the bottom, a whey-colored fluid in the centre, and a
creamy pellicle at the top. Each repetition of the ex--
periment produced a similar result ; though not ezactly
alike in all. 'The central portion, I suspect to be i1m-
perfectly formed chyle. The sediment, from its appear-
ance, and the coarseness of its particles, I judge, is
incapable of being acted on, or taken up, by the ab-
sorbents ; the creamy or oily pellicle is not only liable
to the same objection, but is in too small proportion to
the ingestze. T'he fluid part is fitted, by its fluidity, for
the ready action of the absorbents; and is, moreover,
in sufficient quantity for the purposes of nutrition.—
The change of color and consistence is, probably, ef-
fected in the lacteal glands and vessels. The sediment
and pellicle, I apprehend, are both excremential. The
“irregular filaments,” attached to the valvule conni-
ventes, mentioned by Magendie, and which he conclu-
ded to be imperfectly formed chyle, were, undoubtedly
portions of the creamy pellicle, found in the experiments
referred to.
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But what is the nature of the changes effected in the
duodenum? Aliment, after being introduced into the
stomach, is dissolved in the gastric juice, and forms a
new compound with this fluid. The constituent ele-
ments of food are various. When compounded with
the gastric juice, they may, nevertheless, be said to form
a simple compound, or a gastrite of aliment. 1 am in-
different about terms; and this will as well convey my
meaning as any other. When this gastrite is introdu-
ced into the duodenum, and mixed with the hepatic and
pancreatic fluids, are we not warranted, from all the
facts that have been observed, in saying, that there is a
general play of chemical affinities, in that organ, separ-
ating the nutrient principles, and forming various new
.compounds from the elements of each? The chymous
mass changes its color, and loses its acidity. Thereis
a sensible extrication of gas, as observed by Magendie,
and others.* In the stomach, oxygen is found mixed
with a small proportion of hydrogen. In the intestines
an increased proportion of hydrogen exists, with car-
bonic acid, nitrogen, &c.; but no oxygen. Does not the
acid of the chyme unite with the alkalis of the bile, and
form new compounds? And do not other equally im-
portant changes take place? 'This subject, I confess, is
obscure, and perhaps will not admit of a very perfect
investigation.

The constant agitation which is maintained in the
intestines, preserves the chyle in a state of perfect ad-
mixture with the other fluids, until absorption has taken
place. By standing at rest, the separation mentioned
above, is evident and perfect.

* The escape of gas was generally observable in mixing these fluids
with chyme, in my experiments :
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It has been supposed that the mucus of the intestines
has some agency in the formation of chyle. But I am
disposed to think, with Professor Dunglison, and others,
that the use of the mucus is to lubricate the internal
coat of the intestines, and, perhaps, to dilute their con-
tents.

It has been suggested that digestion can be perfected
in the duodenum and lower bowels, when the food has
not been submitted to the action of the stomach and its
fluids. In two experiments by Magendie, one failed,
and the other was attended with partial success. Too
much reliance ought not to be placed on experiments,
that require such severe and cruel vivisections, as were
resorted to in these cases. It is possible, as suggested
by Dunglison, that the presence of crude aliment in the
duodenum, may excite the discharge of gastric juice in
the stomach, its expulsion into the duodenum, and its
consequent action on the food, before it is affected by
the bile and pancreatic juice. Or, it may be that the
upper part of the duodenum is furnished with vessels,
which secrete a fluid similar to gastric juice.

Experiments have also been instituted with the view
of ascertaining, whether chyle can be formed without
the admixture of the hepatic and pancreatic fluids, with
various results. Brodie ascertained, by tying the due-
tus communis cholodochus in young cats, that the pro-
cess of chylification was prevented, and that no chyle
was found in the intestines. Magendie, Leuret and
Lassaigne, on tying this duct, discovered matter of “a
rosy yellow color,” which afforded, on analysis, the
same constituents of chyle, although the animals, whicls
were the subjects of the operation, had been kept some

10* '
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the powers of the gastric juice. The cabbage, one of
the articles which was, in this instance, most speedily
dissolved, was cut into small, fibrous pieces, very thin,
and necessarily exposed, on all its surfaces, to the
action of the gastric juice. The stale bread was porous,
and, of course, admitted the juice into all its inter-
stices; and probably fell from the string as soon as
softened, and before it was completely dissolved. These
circumstances will account for the more rapid disappear-
ance of these substances, than of the pieces of meat,
which were in entire solid pieces when putin. To
account for the disappearance of the fat pork, it is only
necessary to remark, that the fat of meat is always re-
solved into oil, by the warmth of the stomach, before
it is digested. I have generally observed that when
he has fed on fat meat or butter, the whole superior
portion of the contents of the stomach, if examined a
short time after eating, will be found covered with an
oily pellicle. This fact may account for a disappear-
ance of the pork from the string. I think, upon the
whole, and subsequent experiments have confirmed the
opinion, that fats meats are less easily digested than
lean, when both have received the same advantages of
comminution. Generally speaking, the looser the tex-
fure, and the more tender the fibre of animal food, the
gasier it is of digestion.

This experiment is important, in a pathological point
of view. It confirms the opinion, that undigested por-
tions of food in the stomach produce all the phenomena

\,‘J'
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of fever; and is calculated to warn us of the danger of all
excesses, where that organ is concerned. It also ad-
monishes us of the necessity of a perfect comminution
of the articles of diet.

Ezxperiment 2.

Aug. 7. At 11 o'clock, A. M., after having kept the
lad fasting, for seventeen hours, I introduced the glass
tube of a thermometer (Fahrenheit’s) through the per-
foration, into the stomach, nearly the whole length of
the stem, to ascertain the natural warmth of the stom-
ach. In fifteen minutes, or less, the mercury rose to
100°, and there remained stationary. 'This I determin-
ed by marking the height of the mercury on the glass,
with ink, as it stood in the stomach, and then withdraw-
ing it, and placing it on the graduated scale again.

I now introduced a gum-elastic (caoutchouc) tube, and
drew off one ounce of pure gastric liquor, unmixed with
any other matter, except a small proportion of mucus,
into a three ounce vial. I then took a solid piece of
boiled, recently salted beef, weighing three drachms, and
put it info the liquor in the vial; corked the vial tight,
and placed it in a saucepan, filled with water, raised
to the temperature of 100°, and kept at that point, on
a nicely regulated sand bath. In forty minutes diges-
tion had distinetly commenced over the surface of the
meat. In fifty minutes the fluid had become quite
opaque and cloudy ; the external texture began to sepa-
rate and become loose. In sizty minutes,chyme began
to form.

At 1 o'clock, P. M., (digestion having progressed with
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or taste, from the time of the experiments, (7th and Sth
August,) to the 6th of September; at which time, that
containing the solution of beiled beef, became very
offensive and putrid ; while that containing the chyme
from the boiled chicken, was perfectly bland and sweet.
Both we kept in exactly similar situations.

It is perhaps unnecessary to make any comments on
the result of the above experiments. KEach one will
malke up his opinion from the facts. These demonstrate,
at least, that the stomach secretes a fluid which pos-
sesses solvent properties. The change in the solid sub-
stances is effected too rapidly to be accounted for on the
principle of either maceration or putrefaction. I shall
be able to show, in some of the followig experiments,
that aliment undergoes the same changes in the stom-
ach, as is effected in the mode here adopted.

The young man who was the subject of these exper-
iments, left me about this time, (September, 1825,) and
went to Canada, the place of his former residence. 'The

experiments were consequently suspended.
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P. M. Weather clear and cold—Th. 8 deg. below zero
—Wind N. W. and light—stomach empty, and coats
healthy. Murcury stationary at 100 deg.

Ezperiment 6.

Jan. 25. Introduced thermometer at 8 o’clock, A. M.
Weather clear—Wind S. W. and light—Th. 2 deg.—
Stomach empty. Mercury stationary at 100 deg.

At 10 o’clock, A. M., (one hour after eating a break-
fast of pork and bread,) introduced thermometer again.
Mercury stationary at 100 deg., as at 9 o'clock, before
eating.

Ezperiment 7

March 17. At 10 o'clock, A. M., introduced ther-
mometer. Weather rainy and foggy—Wind S. W. and
light—Th. 38 deg.—Stomach empty, having eaten noth-
ing since 7 o’clock last evening. Mercury stationary at

99 deg.

Frperiment 8.

March 18. At 8 o'clock, A. M., introduced thermom-
eter. Mercury stationary at 100 deg. Weather clear
—Wind N. W.—Th. 6 deg.

At 9 o'clock, breakfasted on meat, biscuit and butter,
with coffee. 'Temperature of the stomach, immediately
before eating, 100 deg.; thirty minutes after finishing
breakfast the temperature had risen to 102 deg. Diges-
tion rapidly advancing.
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Ezxperiment 12.

Mareh 13, 1830. At 10 o'clock, A. M.—stomach
empty—introduced tube; but was unable to obtain any
gastric juice. On the application of a few crumbs of
bread to the inner surface of the stomach, the juice began
slowly to accumulate, and flow through the tube. The
crumbs of bread adhered to the mucous coat, soon be-
came soft, and began to dissolve and digest. On view-
mg the villous membrane before applying the bread
crumbs, the mucous coat and subjacent follicles only,
could be observed ; but immediately afterwards, small,
sharp papillee, and minute lueid points, situated in the
interstices of, and less than, the mucous follicles, became
visible ; from which exuded a clear, transparent liquor.
It then began to run through the tube.

' Experiment 13,

Marel 18. At 6 o’ciock, P. M., after fasting from 8
o'clock, A. M., introduced tube—obtained one and a half
ounces gastric juice, after having kept up the irritation,
by moving the tube from point to point, for twelve or
fifteen minutes. No accumulation of free juice in the
stomach.

Fzperiment 14.

Jan. 26, 1831. At 9 o’clock, A. M.—stomach empty
—extracted one ounce gastric juice, slowly through the
tube, with the usual admixture of mucus. Introduced
food, and it began directly to flow more freely through
the tube.
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added four drachms to each, including the pareel taken
from the stomach, at 10 o'clock, A. M., that being in
about the same state of chymification with the others on
the bath. :

I continued the two on the bath, at 100 deg. and the
others, (cold gastric and aqueous fluids) on the shelf, at
34 deg. Digestion evidently recommenced in the parcels
on the bath, and again regularly progressed, after the
addition of the second portions of the gastric juice ; and
moere rapidly in the vial containing the meat diges-
ing in the gastric juice, taken out of the stomach first,
than in the one containing the chymous portion, taken
out at 10 o’clock, A. M., one hour after having eaten.
This parcel, however, contained a solid piece of meat,
which appeared to have been swallowed without being
masticated ; and consequently did not readily yield to
the solvent aetion of the gastric juice. 'The juice was,
also, in too small proportion completely to digest it.

The vials containing the eold aqueous and gastric
portions, placed on the shelf, were, at 4 o’clock, P. M.,
but very little changed, and much alike.

These four parcels, after standing for twenty-four
hours, and all suflered to get cool, exhibited the follow-
ing appearances.

The portion taken from the stomach at 10 o’clock, A.
M., one hour after having eaten, was the most perfectly
digested, and completely converted into a thick pultace-
ous mass, of a reddish brown color, with the exception
of the piece of unmasticated meat, which remained en-
tire and undigested. This emitted a sharp, rancid smell,
and was slightly bitter. The vial containing the meat
digesting in the gastric juice first taken out of the stom-
ach, exhibited appearances very similar to the last,
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The gastric portion, or that taken from the stomach,
an hour after brealkfast, was the most digested.

The artificial, or that portion of the gastric juice and
meat, first placed on the warm bath, was next, and
nearly as much digested; though a difference was ob-
servable.

The third, or portion of gastric juice and meat, first
placed in a cool situation, after having beenon the warm
bath for six or eight hours, was the next, but consider-
ably less digested than the second.

The fourth, or aqueous portion, exhibited no appear-
ance of chymification.

It would seem, from this experiment, that a certain
degree of heat is necessary to the action of the gastric
juice. One parcel of the meat, after being exposed to
the cold gastric juice for twenty-four hours, exhibited
very little change ; but being placed on the bath, at
the end of this time, digestion commenced, and advan-
ced, regularly, as in the other parcels. It also appears,
that after the process of digestion has ceased, for want
of a sufficient quantity of gasiric juice, it will recom-
mence on the addition of a fresh supply. It was neces-
sary to add another quantity, even to that portion taken
out of the stomach, to ensure its perfect digestion. This,
I think, is an evidence, that the fluid is discharged in-
to the stomach gradually and progressively, according
to the requirements of the aliment. If the portion left
in the stomach had received, at the time the parcel was
taken out, the whole quantity it was destined te receive,

13*
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this instance, was believed to be the effect of anger. In
a healthy state of the stomach, and an equitable frame
of mind, this substance has seldom been found in the
stomach. When so found, except under peculiar eir-
cumstances of diet, it may generally be regarded as an
indication of either mental or corporeal disease; and
may be considered a foreign and offending substance in
that organ. I believe its effect is to change the pro-
perties of chyme, (as it will be seen that it does, in sub-
sequent experiments,) alter its homogeneous quality,
and retard, or otherwise disturb its due- egress into its
destined receptacle, the duodenum.

FEarperiment 33,

March 13. At 1 o'clock, P. M.—dined on roasted
beef, bread and pofatoes. In half an -hour, examined
contents of stomach—found what he had eaten reduced
to a mass, resembling thick porridge.

At 2 o'clock, examined again—mnearly all chymified
—a few distinct particles of food, still to be seen.

At 4 oclock, 30 mins., chymification complete,

At 6 o'clock, examined stomach—found nothing but
a little gastric juice, tinged with bile.

Ezperiment 34.

March 14. At 8 o'clock, 15 mins.—introduced two
ounces of rare, roasted beef, suspended by a string, in-
to the stomach ; and at the same time, put one drachm
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of the same kind of meat into twelve drachms of gastric
juice, contained in a vial, and put it into his bosom.
The piece in his stomach, examined every hour, till 12
o’clock, M. exhibited an uniform, but very slow pro-
cess of digestion, confined entirely to the surface of the
meat. In four hours, about half of it, only, was dissolv-
ed and gone. That in the bosom, at the same time,
digested still slower, owing, probably, to the circum-
stances, that the fluid in the vial had been taken out
when the stomach was in a morbid condition, and had
been permitted to get cold, even to the freezing point.
This last circumstance, however, was probably, of less
importance than the other. 'T'he meat in the stomach
was too much confined by the string; was not permit-
ted to move about freely in the gastric fluids by the nat-
ural motions of the stomach ; and consequently did not
digest so fast as it otherwise would have done. An-
other circumstance or two, may also, have contributed to
interrupt the progress of digestion, such as anger and
impatience, which were manifested by the subject dur-
ing this experiment.

This experiment shows the necessity of a perfect com-
minution of the articles of diet. 'T'he gastric juice acted
very slowly on a large, solid piece of meat. Digestion
or soiution was confined entirely to the outer surface,
This, in addition to the other causes, mentioned above,
produced the delay in digestion.

Ezxperiment 35.

March 14. At 12 o'clock, M.—ate a pint of milk,
and four ounces of bread. Examined stomach in thirty









OBSERVATIONS. 155

eating more solid food. 'T'his 1s another striking demon-
stration of the laws that govern the action of the sto-
machicsolvent. If water were permitted to remain in the
stomach, it would render the soup too liquid to be acted
on by the gastrice juice.

Ezxperiment 37.

Muarch 15. At 8 o'clock, 30 mins. A, M.—break-
fasted on fresh sausage, light pancalkes, and a pint of
coffee.

At 9 o’clock, 30 mins.—examined, and found the stom-
ach full of fluids, mixed with the aliment; and a large
portion of clear oil floated on top, and presented itself
at the perforation of the stoniach.

At 10 o’cloclk, 30 min. I took out a portion—found the
cakes and particles of meat about half digested, with
some oil, pure, bland and limpid, rising upon the top,
untouched by digestion. Placed it on the bath.

At 12 o’clock, M., examined stomach—found no ves-
tize of his breakfast—not a particle of oil was to be seen,
nothing but pure gastric juice could be extracted, of
which, I took out twelve drachms.

That portion of his breakfast, taken out at 10 o’clock
and thirty minutes, was at this time, almost completely
chymified, a few small particles of oil only remaining.
The chymous mass of a milky color, and thick, gruel-
~ like consistence.

Frperiment 38.

March 16. At 8 o’clock, 30 mins. A. M.—breakfasted
on fresh meat and vegetable hash, bread and a pint
of cuffee.
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— 30. 10 o’clock, A. M., opacity of fluid, and fine
sediment, increased. Weight of bone, two and three
fourths grains. Continued on bath.

— 31. 10 o'clock, A. M., no change since yesterday.
‘Weight of bone, two and three fourths grains, Added
half a drachm of gastric juice, and continued it on bath
twelve hours.

Feb. 1. 10 o'clock, A. M., laminee very thin and elas-
tic, Weight of bone two and a half grains.—Took out
the pieces of bone, and put them into one drachs fresh
gastric juice, in a separate vial, and continued on bath
six hours.

— 2. 10 o’clock, A. M., weight of bone, two and a
quarter grains. Continued on bath six hours.

— 3. 10 o'clock, A. M., weight of bone, two grains.
Continued on bath till the 5th.

— 5. 10 o’clock, A. M., no change since the 3d.
Weight of bone same. Added two drachms gastric juice,
and continued on bath twelve hours.

— 6. 10 o’clock, A. M., bones nearly all dissolved—
three fourths of a grain only remaining.

— 7. Weight of bone, half a grain, very thin and
transparent. The solution not being quite completed, |
added two drachms more of gastric juice, and continued
it on the bath twelve hours.

— 8. 10 oclock, A. M., all dissolved to a mite—
quarter of a grain, or less.

After the solution of the bone, the menstruum was a
greyish white, opaque fluid, nearly of the color and con-
sistence of clear, thin gruel, with considerable fine
brown sediment at the bottom of the vial, after standing
at rest awhile ; and had a peculiarly insipid, sweetish
taste, and smellgnut the least feetor or rancidity.

1
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in the gastric juice, were considerably diminished and
partially dissolved, the fluid of an opaque, whitish
color; the cooked piece, rather the most dissolved.

At 6 oclock, the salivary portion was not much
changed in appearance; the other two about half dis-
solved ; the cooked meat in advance of the raw.

At 9 o'clock, the salivary portion began to smell
slightly feetid, and to change color. The other two
were perfectly bland, and of a sweetish flavor—the
meat about three-fourths dissolved, with a fine, brown-
ish red sediment at the bottoms of the vials. "Took
them all off the bath, and placed them on the shelf till
" next morning. :

At 7 o’clock, A. M., on the 16th, I placed them again
on the bath till 9 o’clock, when the salivary portion had
become feetid, and was of a greenish color, 'The fibres
of the meat retained their shape and size; and had be-
come pale on the surface. Light, loose coagule had
fallen to the bottom, leaving a reddish-green ecolored
fluid above. The gastric portions were almost com-
pletely dissolved ; the cooked meat still in advance.

At 12 o’elock, M., the salivary portion was very feetid.
The remaining portions of “aliment, taken from the
three vials, filtered through thin muslin, and dried with
blotting paper, weighed as follows :—the broiled meat,
in gastric juice, one grain; the raw meat, in the same,
two and a half grains; and that in the saliva, twelve
grains.

This experiment demonstrates that saliva does not
possess the properties of a solvent; but facilitates putre-
faction, See, also, subsequent experiments. It also



212 EXPERIMENTS AND

shows, that raw meat is susceptible of digestion by the
gastric juice, though in a less degree than cooked meat.

FEzperiment 59.

Jan. 17. At 9 o'clock, A. M.—Weather clear, and
dry, Wind N. W. and light. Th. 19°. Tempera-
ture of stomach, 100°. Coats clean and healthy.
Extracted ten drachms of gastric fluid ; not so clear and
limpid as usual ; some streaks of yellow bile, and more
appearance of saliva than common—acid net so per-
ceptible as usual. 1 divided this into three equal parts,
three and one third drachms each. To one part, I put
fiteen grains firmly coagulated albumen, (white of egg)
—to the other, fifteen grains of soft coagule of the
same—and to the third, fifteen grains of raw albumen—
and placed them on the bath and in axilla, alternately.

At the same time, he breakfasted on three hard boiled
eggs, bread and coffee.

At 11 o’clock, examined—stomach full. Tempera-
ture, 100°. Some smallred spots. Contents aerid.

At 12 o'clock, M., just returned from walking one
mile, and back again, Weather clear, dry and serene.
Wind N. W. and light. Th. 23 deg. Temperature of
stomach, 102 deg. ; nearly empty. Took out one ounce,
almost completely chymified ; a little pure oil floating
on the surface. Put this on the bath.

At 12 o’clock, 30 mins., stomach empty.

At 9 o'clock, P. M., examined the parcels of albumen,
placed in the vials of gastric juice this morning, at 9
o'clock, - Of the firm coagule, there remained one and
a quarter grains : of the soft, none; of the raw, three
fourths of a grain, in loose, white coagule.
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Ezperimennt 73.

Jan. 26. At 8 o'clock, A. M.—Weather clear and
cold. Wind N. W. and light. Th. 30deg. Stomach
healthy, empty and clean. Temperature, 100§ deg.
Extracted one drachm gastric juice, containing more
than usual flocenli of mucus,

At 9 o'clock, he breakfasted on sausage, bread and
coffee. 10 o'clock, Th. 34. Temperature of the stom-
ach, 100§ deg., and full of a heterogenous fluid. 12
o’clock, M., returned from a walk. Stomach empty—
temperature, 101 deg. and a fraction. Weather clear
and pleasant. Th, 39 deg. Wind N. W. and mod-
erate,

From this, and other experiments, it may be clearly
inferred, that in the most natural and healthy states of
the stomach, there are little or no fluids, of any kind, in
the gastric cavity, until excited by aliment or other irri-
tants; and that digestion, under this condition, is the
most rapidly and perfectly performed.

FErperiment T4.

At 2 o'clock, P. M., same day, he dined on raw oysters
and bread. 5 o'clock, stomach empty.

At 6 o’clock, 40 mins., immediately after drinking a
tumbler of water of the temperature of 55 deg., introduc-
ed Thermometer—spirit rose very slowly, and did not
become stationary at the natural temperature until the
tube had stood in the stomach for thirty-five minutes.
12 oclock at night, temperature 994 deg., after sleeping
in bed thee hours.

19*
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ticles of oil still remaining, floating on the surface of a
small quantity of fluid, exhibiting considerable spumous
froth and mucus.

A circumstance occurred here, not before observed in
my experiments, which it may not be unimportant to
mention, 7. e.—the variations of the temperature obser-
ved in moving the Thermometer up or down in the
stomach. The spirit in the tube varied proportionally
to the length of the stem introduced. When the bulb
sank down to the pylorie portion of the stomach, to the
depth of six or eight inches, the spiritrose to 1014 deg.
when only immersed two or three inches, it would stand
at 1004 deg. making a difference of three fourths of a
degree. These variations were uniformly observed at
every Thermometrical examination.

Perhaps the difference of indication of the thermome-
ter, may result from a more complete envelopement of
the stem in the gastric cavity, at the pyloric examina-
tion, and a less one at the splenic. 1 give the reader
possession of the fact, without pretending to account for
it, with certainty,

Ezperiment 76.

At 2 o’clock, 30 mins., P. M., same day, he dined on
raw oysters and bread. 4 o'clock, 30 mins., stomach
not empty. Food about half gone. Small pieces of
heart of oysters, and pulp of bread, to be seen, floating
in a thin, pultaceous fluid, quite acrid and sharp—no bit-
ter taste, or yellow color. 'Temperature 1014 deg.

A striking peculiarity in the movement of the spirit
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weighed thirteen, and the other eleven grains, leaving
four grains of the skins of the broken, dissolved grain.
The two entire kernels, (the bean and the corn) were
designedly put in whole, to test the effect of the gastric
juice upon them, in the entire state. The other portion
of the grain was mashed soft before put in. "T'he pulpous
portion of the broken kernels was all dissolved, and ap-
peared completely chymified. The fluid was nearly as
white as milk, and of the consistence of clear rich gruel.

The gastric juice used in this experiment, was con-
siderably vitiated when taken from the stomach, some
thirty-six or forty-eight hours previously, and was quite
feetid when used. 'This feetor was, in a great measure,
corrected after chymification of the food had commenc-
ed; the sharp, acid flavor, so peculiar to forming chyme,
was increased.

Frperiment 45.

Sep. 21: At 8 o'clock, 15 mins., A, M., I put thirty
grains of fresh beef steak and thirty grains of fresh beef’s
liver, (broiled and masticated) contained loosely in sepa- .
rate muslin bags, into one ounce of fresh gastric juice,
and kept them in axilla. At 9 o’clock, 45 mins., the
two parcels of aliment, taken out and pressed as dry as
when put in, weighed as follows: The steak, seventeen
grains; the liver, eleven grains, Put into the vial
again, and continued in the axilla, till 1 o’clock, P. M.
The steak weighed fourteen, and the liver eight grains.
Put into the vial again and continued in axilla for four
hours; no further change was eflected. 'They both
weighed the same as at last examination, The solvent












































































































