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PREFACE BY THE EDITOR.

Tux reasons which have induced me to reprint
the present work from the American original, are,
Is¢, A strong sense of its inherent importan;:e and of
the numerous applications which may be made of
the facts and principles developed in it to the pre-
vention and cure of discase ; 2dly, Its comparative
inaccessibility to the European physiologist frém the
difficnlty which still exists of procuring it on this
side of the Atlantic; and, lastly, An carnest desire
that the author should obtain that credit which is
unquestionably due to his disinterested a:..d indefa-
tigable labours. ,

The value of Dr Beaumont's experiments consists
partly in the admirable opportunities for observa-
tion which he enjoyed, and partly in the candid and
truth-seeking spiri. in which all his inguiries seem
to have been conducted. Two or three nther cases
have indeed occurred in w. ich the cavity of the <to-
mach tyas laid open by external wounds, but.in
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'none except that Sf Aletis St Martm, observed by
- Dr Beaumont, di

perfecf recovery take place while
the openmg'f*rema.med unclosed. In all of them,
death ooﬂfrred in a longer or shorter time, without
aﬂ'ordm’g' any cppbrtunity of observing the pheno-
mena of really Aealthy ciigestion. In St Martin,
however, notwithstanding the segerity of the wound,
recovery was so complete that he continued for years
(and, I believe, still =ontinues) to lead a laborious
life in the enjoyment of vigorous health, while diges-
tion was as regulyr and effective as if no opening
into the'stomach had ever existed, or as if that once
made had been cntirely closed. For nearly cleven
yea‘rs after his accident, St Martin continued more
or less under Pr Beaumont’s observation, and during
several years of that time lived in his house as a do-
mestic servant, for the express purpose of being ex-
perimevted upoia. So far, then, as opportunity for
observation .7as concerned, nothing could surpass
that enj&yed by Dr Beaumont.

That Dr Beaumont @gerly and zealously availed
himself of his unusual advantages, the following
pages furnjsh ample evidence, and it would, I think,
be difficult to poigt out any observer who excels
him in devotion to truth, ar 4 freedom from the
tramme’~ _ theorv ar pre adice. Among the disci-
~hed physiol‘ugists of Europe, a more systematic
etperimenter might ccrtainly have been fo md, but
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in Dr Beaumont's instance,’ the alpence of systema-
tized inquiry—made too genewmlly in support of a
preconceived theory, and tHerefore apt to mislead
as well as to instruct—is more than compénsated by
the 1mplwlt reliance whlch one fe&ls.can Be» placed
on the accuracy and canddur of his statements.
Having no theory to support, and no favourite point
to establish, Dr Beaumont tells plainly what he éa.w,
and leaves every one to draw his own thferences, or
where he lays down conclusions, he does g with a
degree of modesty and fairness of which few. perhaps
in bis circumstances would have been capable.”
But, it may be said, singularly favourable as Dr
Beaumont’s opportunities were, he has made no ori-
ginal discovery in the physiology of digestion, To
a certain extent this is true, for n the proper sensc
of the word he has not made and doesenot claim to
have made any discovery, but he has done what is
at least cqually essential for practical yurposes. By
separating the truth clearly, and unequivocally from
" the numerous egrors of facs and opinion witl.i which
it was mixed up, and thus converting into certain-

* In proof of Dr Beaumont’s disinterestedness dn conducting
the inquiry, I may mention that I have learned from private
sources that the expenses attending the various series of experi-
ments exceeded in amowyt "\.700 Sterling, the wRole of which
was defrayed by himsclf, and 1\ repayment of which he was ad-
vised to apply to Congress, on ti! wai&the pubLic-being in-®
terested in the promotion of scient! dnscover '»; but althoug®the
American Treasury was at the tim htemlly overflowing, the np-'
plication #vas refuscd.

. 'f'
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ties points of docfrine ix regard to which positive
proc';fs were previously inaccessible, he has given to
what was doubtful or imperfectly known, a fixed
and positiYe value, which it' never had before, and
which being onge obtained, goes far to furnish us
with a clea;,'co;mecbed-,» and consistent view of the
general process and laws of digestion. Gther physio-
logists have attempted to cffect the saine end by expe-
riments performed upon the lower animals, but these
are open to so many forcible objections, that we can-
not always adopt their conclusions, even where they
serm to b}at most clearly deduced. Not to mention
the cruelfy inseparable from the performance of such
experiments, the pain which the animal suffers ne-
cessarily distuybs the regularity of the function under
examination, and i a greater or less degree vitiates
the_results. ,And even if this were not the case,
the diffgrence between the digestive organs in man
and in the losrer animals is so great, that it would
often ke ‘unsafe to assume conclusions as applicable
to the former which have been verified only in the
latter.

In perusing the present volume, it is proper to
bear in mind the cjircumstances under which the ex-
periments were made, and the /ccount of them was

. written..- Zr Beaumont wus far from enjoying the
. Jaisdre, resources, and se.éntific co-operation so easily
accessible to the physiologists of any of odr Euro-
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pean capital.s. Stationed ifi a cm?paratively remote
quarter in the exercise of his dmties as an army sur-
geon, and previously unaccdstgmed to minute phy-
siological research, he donducted his inquiry under
many minor disadvantages. When hetateto pub-
lish also, his want of expe‘riénce in writi;rg prevent-
ed him from making the most of his matenials, and
doing that justice to himself which he might other-
wise have easily accomplisheds In the"arrangement
of his experiments, for example, Dr Beau;non; has
followed the order of time, and thus mingled many

things together, where a more practised inquiser

would haye classified them according to the subjects
in illustration of which they were performed, and
thus given a greater unity of purposesto each of the
different series of which they are composed. But al-
though this defect diminishes the facidity of access
to the results, it by no means detratt§ from ¢heir in-
trinsic value. On the contrary, the véy absence of
systematized arrangement lgaves a character of even
greater trust-wprthiness astached to the in(lividual
observations than if the latter had been made under
the influence of some prominent guiding principle,
which, might have given a bias to the mind. ’
‘When preparing the Xollowing pages for the press,
I took a good dgal of
remedy the above defects

Xovhl-_dg an“#iompt to®

arrang®ment, bat e
originaWabsence of method hid led to such an inter-
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mixture of topicsgas to render their plloper classifi-
cation impossible, asd I was obliged to give it up.
I have, however, endeavoured to facilitate reference
by preﬁxil;g to each chapter a short summary of its
content§, and' by ddding illustrative notcs lwherever
it could be done with advantage. To the substance
of the wext I have, of course, carefully adhered ;
but I have taken the liberty of altering, and I trust
improving, the arrangement of the table illustrative
of the digestibility of different kinds of food, occur-
ring at page 292, and of the « concluding Infe-
refices” at page 2u8. The object of both these al-
terations was simply to present the different sub.
jects in a more natural and instructive order than
the author hiraself has done.

As the first divi;ion of the work now stands, the
reader will remark a considerable similarity between
it and the correSponding part of a volume published
by me about""two years ago.* The similarity exists,
so far s the physiological expositions are concerned,
becausg the subjects treated of are rearly the same,
and most of the doctrines advanced are peculiar to
neither of as, but are those which have long been
more or less firml; established ; and also because I
naturally availed myself of éeaumont 's observa-’

* tions, as thie latetwuond Host acgurate, wherever I

_ [N
d * The Physiology of Dlg tion considered in relatjon to the
Pnnclples of Dietetics, 2d edition. Edinburgh, 1837.

-
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could turn them to account in copfirming what was
before doubtful, or correcting yh;at he proved fo be
erroneous. But,except in the purely physiological ex-
position of the subjects, there i is a differenice between
us, correspondmg to the dlﬂ'erentpupposes far which
we wrote. Dr Beaumont’s sole obJect was to extend
our knowledge of the physiology of digestion, without
direct reference to any practical end. My chief aim,
on the other hand, was to lay. the foundation of a
proper system of Dietetics, and to treat of tht or-
gans and physiology of digestion, only as bearing
upon this point, and as the real basis on which all
dietctic rules ought to rest. Accordinglf,' although
we both treat of Mastication, Insalivation, Degluti-
tion, Chymification, &c., Dr Beaumopt limits him-
self purely to a physiological exposition, while I treat
of them, not only physiologically, butyalso with re-
ference to the organization which executes them,
and the means by which their health): ction may be
most effectually promoted, preserved, or "rosfored.
But, while profiting by that gentleman’s labours
to enforce more authoritatively the p;actica.l truths
which it was my chief object to inculcate, I have
always been anxious to render him that amjple
measure of justice t‘\\which he is sc eminently
entitled ; and accordingly, in thme prefoce to mya
book, I expressly menti\(& that, # in preparing
the present volume for the press, I have derived the

.
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utmost advantage, from «a very valuable work by
Dr Beaun?ont, an Amerigan writer, which, though
scarcely at all known ¢n this country, contains an
authentic tecord of some of the most curious and
instructive oksgrvations which have ever been made
on the subject of Digesfion. That exccllent and
enlighteped physiologist had the rarc good fortune
to meet with a case in which an artificial opening
into the stomach existed, through which he could
see évery thing that took place during the progress
of healthy digestion; and, with the most disinterest-
ed zeal and admirable perseverance, he proceeded
to avail himself of the opportunity thus afforded of
advancing human knowledge, by engaging the pa-
tient, at a heavy expense, to live with him for seve-
ral years, and becole the subject of numerous and
carefully copducted experiments. Of the results
thus obtained, & have not scrupled to make the
freest and ist ample use,—not from considering
them 4s positively new (for even Dr Beaumont lays
little claim to the merit (‘;f a discoverer), but because -
they come before us so entirely freed from the nu-
merous sources of error and doubt which formerly
iwpaired their value, that they can now, for the first
time, be safely trdsted as practical guides in the
science oLDiem_tj-g.~?‘r in Dr Beaumont’s work
alse being stil inacceggble to the British reader, it
“is-a bare act of justice towards him, and also the
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best way of Yulfilling the objects he had in view, to
make its contents known gs widely as pogsible; for
wherever they are known, they will be acknowledged
to redound to his credit, not less as a mah than as a
philosopBer.”—(Preface, p. Xxv.}»* , o * »

So much, indeed, did I’consider the republication
of Dr Beaumont’s work as a matter of justicg to him,
that, had I not expected its appearance from some
other quarter long ago, I wopld have undertaken
the task at an earlier period, and, even now, ! can
account for the omission only by supposing that
very few copies of the original have reached this .
country. Everywhere, both in British and foreign
books, we meet with reference to, and often ihac-
curate extracts from it, but almost nowhere is it
spoken of as if the work itself hatl been consulted. T
trust then, that in now presenting it, { shall be con-
sidered as rendering an acceptable gervice to British
and Continental physiologists, as well gas a pleasing
act of justice to its deserving author.

Actuated by the feeling.'that knowledge is valua-
ble chiefly for the uses to which it may be applied,
I have ventured to add a supplementary chapter,
embodying a few of the practical conclusions which
may be deduced from the experiments.of Dr Beau-
mont, but finding that,*to do full justice to them,,
would both add o the si?.‘-g\of the yolume, and. ne-
cessarily involve a repetition of several topics already
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discussed in the work referred to, I have judged it
better not to enter too largely upon this branch of
the subject, particularly as the professional reader
can deduce his own inferences for himself. I may,
howevey, adg, in, reference to the table exhibit-
ing the relative digestikility of different articles of
diet, that its results ought to be received, not as
certainties, but only as approximations to the truth.
The rapidity. of digestion is s® much influenced by
the quantity eaten, the degree of preparatory mas-
tication, the amount of exercise, the mode of life,
anq state,of health, that no positive conclusions on
that point can be drawn, except where due attention
has'been paid to all these modifying circumstances.
In the following experiments, however, Dr Beau-
mont’s chief aim was to ascertain the nature and
laws of the digestive process, and his observations
on the compargtive digestibility of different sub-
stances, werg, thus too incidental to be relied upon
as minutely accurate; but in a gencral way they
are well worthy of attention.

In the second edition of the « Physiology of Di-
gestion” I ventured to suggest, that some of our
scientific associations, such as the Royal Society or
British Associatio.l, would do science a service and
themselves gn honour, by ying their influence and
means to have St Martigfbrought over to this coun-
try, and the remainder of the subject fully investi-
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gated under® the direction of a ‘cpmmittee of their
number. An opportunity, of this kind may never
occur again, and it will be a source of lasting re-
gret, and even of merited reproach, if it De allowed
to pass a¥ay without being turned t.the best pos-
sible account. If the suggestion now thrown out
shall ever be acted upon, special care should he taken
not to injure St Martin’s health by withdrawing him
cntirely from his accustomed diet and mode of life,
otherwise the whole value of the experiment may be
lost,—the object being to ascertain the laws and con-
ditions of HEALTHY DIGESTION.

EpiNsBereH, April 1838.
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PREFACE.

Tue prescnt age is prolific of works on physiology ;
therefore in offering to the public another bodk relative
to an important branch of this science, it will, perha{)s,
be necessary to assign my motives. .

They are, first, a wish to comply with the repegted
and urgent solicitations of many medical men who have
become partially acquainted with the fhcts and ohserva-
tions it is my intention to detail ; men in whose judg-
ment I place confidence, and who have &xpressed their
conviction of the deep importance of‘.tlle experiments,
the result of which I mean herewith to¥ubmit to the
public : sccondly, (and it is t}zat which mainly Influences
me,) my own firm conviction, that medical scici)ce will
be forwarded by the publication.

I'am fully aware of the importance of the subject which
these experiments are intended to illustrate, as well ira
pathological as in a physiological point of viaw ; and I am
therefore willing to risk the censure or neglect of criticss
if I may be permitled to cast my mite ipto the trcasury
of knowledge, and to be the means, either directly or in-

A
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dircctly, of subservmg the cause of truth, and amelio-
rating the conditioh of suﬂ'ermg humanity.

I make no claim to eriginality in my opinions, as it re-
spects the existence e.ma operation of the gastric juice.
My experiments confirm the doctrines (with some modi-
ficationt,) taug & by Spallanzam, and many of the most
enhghtened physxologlcal'wnters. They are experiments
made in the true spirit of inquiry, suggested by the very
extraordinary case which gave me an opportunity of
making them., I'had no particular hypothesis to support ;
and £ have therefore honestly recorded the result of each
cxperime.nt exactly as it occurred.

, The reader will 'perceive some slight seeming discre-
pancies, which he may find it difficult to reconcile ; but
he will recollect that the human machine is endowed with
a vitality which modifies its movements in diffcrent states
of the system,'and probably produces some diversity of
effects from the same causes.

I had opportiunities for the examination of the interior
of the stomach, and its secretions, which have never be-
fore been so‘iully offered to any one. This most im-
portant (;rgan, its secretions and its operations, have been
submitted to my obscrvation in a very extraordinary man-
ner, in a state of perfect health, and for years in succes-
sion. T have availed myself of the opportunity afforded
by a concurrence of circumstances which probably can
never again-occur, with a zeal and perseverance proceed-

+'ng from motives which my conscience approves; and I
10w submit the, result of iy experiments to an enlight-
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encd public, who, I doubt not, will Y ly appreciate the
truths discovered, and the confirmation of opinions which
before rested on conjecture. * o

I submit a body of facts which gannot be invalidated.
My oplmor.ns may be doubted, denied, or approved ac-
cording as they conflict or agree whtlisthe opitions of
cach individual who may read®them; but their worth
will be best determined by the foundation on which they
rest—the incontrovertible facts.

I avail myself of this opportunity to make my grateful
acknowledgments to Doctor Joseph™ Lovell, §urgéon-
General of the United States’ Army, Sto whom I am un-
der obligations for personal kindness and official exer-
tions in affording facilities for prosecuting the experi-
ments ;)—to Professors Silliman, Knight, Ives, and Hab-
bard, of Yale College ; Dunglison, of the Virginia Uni-
versity, and Sewal, Jones, Hendesson, *and Hall, of
Columbian College, for their unsolicited friendship; for
the interest which they have taken in the®experiments,
and for the gcnerous encouragement which they have
given to the proposed publication. To D&tor.Samuel
Beaumont, of Plattsburgh, N,Y., I am particularly in-
debted, for the assistance which he has rendered me in
arranging and preparing my notes for the press.

PLarTSBURGH, 1833.
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CHAPTER 1.,

HISTORY OF THE CASE OF ALEXIS ST MARTIN.

St Martin’s Stomach f,erfomted by a musket-shot—Situation and
naturc of the wound—IFis treatment and recovery—Ex-
ternal opening into the stomach r@mains untlosed—Mode of
extracting gastric juice through the opening—Extraordinary
facilities presented for experimenting on digestiony by intro-
ducing and withdrawing food through, the opening, and ob-
serving its changes—Woodcuts representing the appearance
of the wound after recovery, and the valve by which the
opening is filled up.

’

The experiments which follow were commenced in
1825, and have been continued, with various interrup-

o~
tions to the present time, (1833). “The opportunity for
making them was afforded to me in the following way.

Whilst stationed at Michillimackinac;fMichiga.n Terri-
tory, in 1822, in the militaryservice of the J]nited States,
the following case of surgery came under my eare anu
treatment. *

Alexis St Martih, who is the subject of these experi-*
ments, was a Canadian, of French descent, at the above
mentioned time about eighteen years of age, ¢f good con-
stitution, robust and healthy. e had been engaged ir
the service of the American Fur Company, asa voyageur
and was accidentally wounded by the dlscharge of a mus

ket, on the 6th of June 1822.
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The charge, copsisting of powder and duck-shot, was
received in the left side of the youth, he being at a dis-
tance of not more then‘onc yard from the muzzle of the
gun. The contents entered posteriorly, and in an oblique
direction, forward and inward: literally blowing off inte-
gumentt and lfn"u..;'cl'es of the size of a man’s hand, frac-
turing and carrying away the anterior half of the sixth
rib, fracturing the fifth, lacerating the lower portion of
the left lobe of the lungs, the dia[)hmém, and perforating
the stomach. * .

The whole mass of materials forced from the musket,
together with fragments of clothing and picces of frac-
tured ribs, were driven into the muscles and cavity of
the chest.’

I'saw hif in twenty-five or thirty minutes after the
accident occurred, and, on examination, found a portion
of the' lung as ].arge a3 a turkey’s egg, protruding through
the external wound, laccrated and burnt; and imme-
diately below I.:hi;. another protrusion, which, on further
cxamination, ptoved to be a portion of the stomach, la-
cerated through all its coats, and pouring out the food he
had taken for his breakfist, through an orifice large
enough to admit the forefinger. . '

In attempting to return the protruded portion of the
lung, I was«prevented by a sharp point of the fractured
rib, over which it had 1mught by its membranes; but by
raising it with my fiager, 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 inces-



CASE OF ALEXIS ST MARTIN. 9
]

sant efforts w0 cough. The, projecting portion of the
stomach was nearly as large as that of the lung. It passed
through the lacerated diaph?ag\h and external wound,
mingling the food with the bloody, mucus blown from the
lungs. ’

After cleansing the woung from thEi'Gnargé aid other
extraneous matter, and replacing the stomach and lungs
as far as practicable, I applied the carbonated fermenting
pou'tice, and kept the surrounding parts constantly wet
with a lotion of muriate of amreonia and vinegar; and
gave internally the aq. acet. am. with camphor, in beral
quantitics. .

Under this treatment a strong reaction took place,in
about twenty-four hours, accompanied with high arterial
excitement, fever, and marked symptoms of thflammdtion
of the lining membranes of the chest and abdomen, great
difficulty of breathing, and distres8ing cough. He was
bled to the amount of eighteen or twenty ounces, and
took a cathartic. The bleeding reducfd the at.'teria.l ac-
tion, and gave relicf.  The cathartic hdd po effect, as it
escaped from the stomach through the wound.»

On the fifth day a partin! 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 stomaqh,
plainly to be seen, large enough to admit the whole
length of my fore-finger into its cavity ; and also a pas;
sage into the chest, half as large as my,fist, exposing to
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view a part of thilung, and permitting the free escap
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 fl'ebr{re‘rs‘};mptoms subsided, and the whole sur-
face of the wound assumed a healthy and granulating ap-
pearance:’

For seventeen days, all that entered his stomach by
the ?sopha.gus', soon patsed out through the wound ; and
the only *vay of sustaining him was by means of nutri-

 cious injections per anum, until compresses and adhesive
straps could be applied so as to retain his food. During
this period no alvine evacuations could be obtained, al-

. thou‘gh cathartic injections were given, and various other
means were adopted to promote them.

In & few days aftel firm dressings were applied, and
the contents of the stomach retained, the bowels became
gradually excitedy and, with the aid of cathartic injec-
tions, a x:ery hatd, black, feetid stool was procured, fol-
lowed by-several similar ones; after which the bowels
became quite regular, and ddntinued so. The cataplasms
were continued until the sloughing was completed, and
the granulating process fully established ; and were af-
te.rwa.rds ocda.sionally' resorted to, when the wound be-
came ill conditioned. The aq. acet. am. with camphor
was also continued for several weeks, in proportion to
the febrile symptoms and the feetid- condition of the

wound, »
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No sickness nor unusual irritation «f the stomach, not
even the slightest nausea, was manifest during the whole
time ; and after the fourth w‘eek,' the appetite became
good, digestion regular, tl.le alvine evacuatiqns natural,
and all thg functions of the system perfect and patural.
By the adhesion of the sideg of the "protruded portions
of the stomach to the pleura costalis and the external
wound, a free exit was afforded to the contents of that
organ, and effusion into the abdominal cavity was thereby
prevented. . .

Cicatrization and contraction of the externpl wound
commenced on the fifth week ; the stognach became more
firmly attached to the pleura and intercostals, by its ex-
ternal coats ; but shewed ot the least disposition to close
its orifice ; this (the orifice) terminated as if by a natu-
ral boundary, and left the perforation, resembling, in all
but a sphincter, the natural anus, with a slight prolapsus.

‘Whenever the wound was dressed, the ::ontents of the
stomach would flow out, in proportiorpto the quantity
reccntly taken.  If the stomach happened to b;: empty,
or nearly so, a partial inversion would take plage, unless
prevented by the application ®f the finger. Frequently

"in consequence of* the derangément of the dressing, the
inverted part would be found of the size of & hen’s egg.
No difficulty, however, was expericnced inereducing it
by gentle pressure with the finger, or a sponge wet with
cold water, neither of which produced the least pain.

The annexed figyre represents the protruded portion.
AAAAA, are the folds or ruge of the Mnner surface of
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the stomach ; B\}B are the interstices filled with mu-

cous substance ; C shews the situation of the nipple.

,,,//////

s M “\“ ‘
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In the seventh week, exfoliation of the ribs, and a
separation of thair cartilaginous ends, began to take
place. « ¢

The sixth rib was denuded of its periostcum for about
two inches from the fract;xred part, so that I was obliged
to amputate it about three or four inches from its arti-
culation with the rib. This I accomplished by dissect-
ing back th; muscle 8, securing the intercostal artery, and
sawing off the bone with a very fine narrow saw, made

- for the purpose, introduced between the ribs, without in-
jury to the ne‘ghbouring parts. i—Iealthy granulations
soon appeared, and formed soundly over the amputated
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end. About half the inferior gdge of Zhe fifth rib exfol-
iated, and separated from its cartilage. .
After the removal of these Pieces of bone, I"attempted
to contract the wound, and close she perforagion of the
stomach, Ry gradually dra;ving the edges together with
adhesive straps, laid on in a radiated forwi.

L]
L)

The circumference of the external wound was at least
twelve inches, and. the orifice in the stomach nearly in
the centre, two inches below the left nipple, on a line
drawn from this to” the point of the left iliim.

To retain his food and drinks, I kept a eomgress'and
tent of lint, fitted to the shape and siz¢ of the perforation,
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, wi.thout the least
appearance of success, I gave it up as impracticable in
any other way than that of incising and brmgmg them
together by sutures ; an operation to ?hlch the patient
would not submit.

By the sloughing of the injured portion of the lung, a
cavity was left as large as a cammon sized tea cup, from

*which continued & copious discharge of pus for three
months, when it became filled with heaithy granulations,
firmly adhering to the pleura, and soundly quamzed over
that part of the wound. ° *

Four months after the injury was received, an abscess
formed about two ipches below the wound, nearly over
the cartilaginous ends of the first and s2cond false ribs,
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very painful, and Q;m'emel‘y sore, producing; violent symp-
tomgetic fever. On the application of an emollient poul-
tice, it pointed externally.’ It was then laid open to the
extent of three inches and several shot and pieces of wad
extracted. After which a gum-elastic bougi¢ could be
introduced thr& or four inches in the longitudinal di-
rection of the ribs, towards the spine. Great pain and
soreness ==xtended from the opening of the abscess, along
the track of the cartilaginous ends (;f the false ribs, to
the spine, with a copious discharge from the sinus.

I’ ﬁve.or six days, thcre came away 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, un-
til five were discharged from the same opening, the last
three inches inmlength. They were all entire, and evi-
dently separated from the false ribs.

The discharéq‘_'pain, and irritation, during the four or
five weeks these cartilages were working out, greatly
reduced the ;trength of the patient, produced a general
febrile habit, and stopped the healing process of the ori-
ginal wound.

Directly after the discharge of the laet cartilage, in-
flammation commenced over the lower end of the ster-
nuam, 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, thrce
inches in lengtk, The inflammation then abated ; and
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in a day or two another piece'came-a_jyay, and the dis-
charge subsided. .

To support the patient under f)l these debilitating cir-
cumstances, I administered wine, yith diluted muriatic
acid, and thirty or forty drops of the tincture of assafce-
tids, three times a-day ; which appestéd‘wo proddce the
desired effect, and very much ithproved the condition of
the wound. .

On the third of January 1823, 1 extracted another
cartilage from the opening over thg sternum, an inch and
a half long ; and on the fourth another, two inclles ahd a
half in length, an inch broad at one gnd, and narrowing
to less than half an inch at the other. This must havg
been the ensiform cartilage of the sternum. After this
the sinus closed, and there was no return of inflammation.

From the month of April 1823, at which time he had
so far recovered as to be able to walk about and dolight
work, enjoying his usual good appetite and digestion, he
continued with me, rapidly regaining ’1?9 health and
strength.

By the 6th of June 1823, one year from the_time of
the accident, the injured partsgvere all sound, and firmly
cicatrized, with the,exception of the aperture in the sto-
mach-and side. This continued much in the same situ-
ation as it was six weeks after the wound wgs received.
The perforation was about two and a half inches in cir-
cumference, and the food and drinks constantly exuded,
nnless prevented by a tent, compress and bandage.

From this time he ‘continued gradually 40 improve in

-
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health and strenggh, and the newly formerd integuments
oventhe wound became firmer and firmer. At the point
where the-laccrated cdgeé of the muscular coat of the
stomach and intercostal muscles met and united with the
cutis vera, the cuticle of theé cxternal surfage and the
mucou$ membrdie ‘of the stomach approached each other
very nearly. They did'not unite, like those of the lips,
nose, &o. but left an intermediate marginal space, of ap-
preciable breadth, completely surrouhding the aperture.
This space is‘about a Jine wide; and the cutis and ner-
voul papillee are unprotected, as sensible and irritable as
a blistered surface abraded of the cuticle. This condi-
tion of the aperture still continuecs, and constitutes the
principal and almost only cause of pain or distress expe-
riehiced from the continuance of the aperture, the intro-
duction of instruments, &c. in the experiments, or the
exudation of fluids from the gastric cavity.

Frequent dressings with soft compresses and bandages
were necessarily applied, to relievehis suffering and retain
his food and dxinks, until the winter of 1823-4. At this
time, a ‘smn.l’ fold or doubling of the coats of the stomach
appeared forming at the ssuperior margin of the orifice,
slightly protruding, and increasing till it filled the aper--
ture, so as to supersede the necessity for the compress
and bandage for retaining the contents of the stomach.
“This valvular formation Adapt,ed itself to the accidental
orifice, so 4s completely to prevent the efflux of the gas-

* tric contents when the stomach was full, but was easily
depressed witlt the finger.
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The annextd wood-cut represents tie ordinary appear-
ance which the wound then presented, the aperture Being

tilled with the valve. A A A A indicate the Eircumference
and edge of the aperture, witltin which the valve is secn.
* B shews the attaclzment of the latter to the upper part of
the aperture. C, the nipple. D, the anterior portion of
the breast. E, the scar where the opening was made
with the scalpel, and the cartilages taken out. FFFF,
cicatrix of the original wound around the apérturc.
In the spring of 1824 he had perfectly recovered lis
natural health and strength; the aperture remained ;
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and the surroundhag wound was firmly ciCatrized to its
edgés. ,

In the month of May. 1825, I commenced my first se-
ries of gastric experients with him, at Fort Mackinac»
Michigan Territory. In the month of June following, 1
was ordered to Tort 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.Doctor Samucl Calhoun. About this time
(August.1825), I took St Martin with me to Burlington,
Vermont, and from thence to Plattsburgh, New York.
P:om the latter place he returned to Canada, his native
pla(‘:e, without obtaining my consent. .

Being unable to ascertain the place of his resort, I gave
him up as a lgst subject for physiological experiments,
and returned to my‘post at the west again. I did not,
however, remit my efforts to obtain information of his
place of resident and condition.

Ile remaiped in Canada four years, during which pe-
riod he married, and became the father of two children ;
worked hard to support hft family ; and enjoyed robust
health and strength. In 1825, as he' has informed me,
he engaged with the Hudson Bay Fur Company, as a
voyageur tc the Indian covptry. He went out in 1827,
and returned in 1828 ; and subsequently laboured hard
to support his family until 1829.

' Accidentally learning about this .time where he was,
and that he enjoyed perfect health, I made arrangements
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with the agents of the Amerigan Fur v:'ompsny, who an-
nually 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 succaeded in engaging him, and transported hinr
from Lower Canada, with his w1fe and‘ two.chlldren,

e, at Fort Crawford, Prairie du Chicn, Upper Missis-
sippi, a distance of nearly two thousand miles, ih August
1829. His stomach and side were in a similar condition
as when he left me in 1825. The aperture was open,

and his health good. .

*

The appearance which is presented when the valve
was pushed back is shewn in the above figure. °

A A A, are the edges of the aperture. B indk'at.es the
cavity of the stomach as seen when the valve is depressed.
C, the valve itself.  EEE, the cicatrix of the orlgmal
wound. F, the nipple.
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He now entere&my seryice, and I commenced another
series of experiments on the stomach and gastric fluids,
and continued them, ﬁ\fc\:ruptedly, until March 1831.
During this time, in the intervals of experimenting, he
performed all the duties of a common scrvanty. chopping
wood, c.arr).’i.ng bﬁ’rt'hens, &a with little or no suffering or
inconvenience from his wound. He laboured constant] ¥s
became the father of more children, apd enjoyed as good
health and as much vigour as men in general. He sub-
sisted on crudé food, irf abundant quantities, except when
on p'rcscrjbed dict, for particular experimental purposes,
and under special observance.

«In the spring of 1831, circumstances made it expedicnt
for him to return with his family from Prairie du Chien
to Lower Canada again. Irclinquished his engagements
to me for the tjme, on a promise that he would return
when Trequired, and gave him an outfit for himself, wife,
and children. . They started in an open canoe, vie the
Mississippi, pas#)g by St Louis, Mo.; ascended the
Ohio riv:er; thea crossed the state of Ohio, to the Lakes ;
and descended the Erie, Ontario, and the River St Law-
rence, to Montreal, where fhey arrived in June. Here-
mained in Canada with his family unti? October 1832, in
good health, and at hard labour. 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. o

In Novembef 1832, he again engaged himsclf to me
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for twelve months, for the expwess purp‘ose of submitting
to another series of experiulents. He joined mé at
Plattsburgh, N. Y., and travelled with me to the city of
Washington, where, with ghe facilities afforded by the
lead of the Medical Department, the gxperiments were
continued upon him from November 183¢, to March 1833.

During the whole of these periods, from the spring of
1824 to the present time, he has enjoyed ymwr‘al good
health, and perhaps suffered much less predisposition to
discase than is common to men of® his age. and circym-
stances in life. IHe has been active, athletic and vigo-
rous ; exercising, eating and drinking' like other healthy
and active people. For the last four months, e has bech
unusually plethoric and robust, though constantly sub-
jected to a continued scries of experiments on the inte-
rior of the stomach ; allowing to be introduced or t.akcn
out at the aperture different kinds of food, drinks, elastic
catheters, thermometer tubes, gastric juicg, chyme, &c.
almost daily, and sometimes hourly.  #* .

Such have becn this man’s condition ahdscircumstan-
ces for several years past; and he now enjoys vhe most
perfect health and constitutional soundness, with every
Tunction of the sysfem in full force and vigour

Mode of extr.cting the Gastric Juice—THe usual me-
thod of extracting the gastric juice, for experiment, is
by placing the subject on his right side, dep;'essing the |
valve within the apersure, introducing a gum-elastic tube,
of the size of a large quill, five or six inches into the sto-
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mach, and then :urning him on the left *side, until ti
orifice becomes dependent In health, and when fre
from food, the stomack is usually entirely empty, an
contracted upon itself. On,introducing the tube, the
fluid sgon begins tg flow, first by drops, then in an inter-
rupted, antl sofnetimes' irr 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 ounce;, varying with the circumstances and con-
dition of the stomach. Itsextraction is generally attend-
ed by that peculiar sensation at the pit of the stomach,
térmed sinking, with some degrec of faintness, which ren-
ders it necessary to stop the operation. The usual time
of extracting the juice is early in the morning, before h:
has eaten, when the stomach is empty and clean.

On laying him hdrizontally on his back, pressing th
hand upon thg hepatic region, agitating a little, and at th
same time turnfig him to the left side, bright yellow bil
appears to fow freely through the pylorus, and passes ov
througle the tube. Sometimes it is found mixed with th
gastric juice, without this operation, This is, however, sel
dom the case, unless it has been exéited by some othe:’
cause.

The chymous fluids eye easily taken out by depressing
‘the valve within the aperture, laying the hand over the
, lower part ©of the stomach, shaking a little, and pressing
upwards. In this manner, any quagtity necessary for ex
amination and’experiment can be obtained.
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Valve.—The valve mentioned above., is formed by a
slightly inverted portion of the inner coats of the stomach
fitted exactly to fill the aperture.» Its principal and most
external attachment is at thg upper'and posterlor edge of
the openingt Its free portion hangs pendplous, and fills the
aperture when the stomach is full, and plays upand down,
simultaneously with the respiratory muscles, when empty.

On pressing down the valve when the stomach is full,
the contents flow out copiously. When the stomach is
nearly empty, and quiescent, the interior of the cayity
may be cxamined to the depth of five or six inches, if
kept distended by artificial means ; and the fooll and
drinks may be scen entering it, if swallowed at this time,
through the ring of the wsophagus. The perforation.
through the walls of the stomach is about three inches
to the left of the cardia, ncar the left -aupcnor ter-
mination of the great curvature. When entirely empn,
the stomach contracts upon itself, and sorgetimes forces
the valve through the orifice, together with an additional
portion of the mucous membrane, which begomes com-
pletely inverted, and forms a tumour as large as*a hen’s
egg. After lying on the left’side, and sleeping a few
hours, a still larger® portion protrudes, and spreads out
over the external integuments, five or six inches in cir-
cumference, fairly exhibiting the natural rule, v.]lom
membra.ne, and mucous coat, lining the gastric cavity.
This "appearance is almost invariably exhibited in the |
morning, before rising from his bed.
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CHAPTER 'IL

OF ALIMENT.
.

Man an omnivorous animal—Nature of animal food—The ulti-
mate principles of aliment the same, whether derived from
animals or vegetables—The action of the stomach on foold
always the same—The quantity of nutriment required varies
according o cxrcumstunces—The quality is also important—
(Variety is req\ured—Table of digestibility of various sub-
stn.nqes—-Ammnl more quickly digested than vegetable food
—Minuteness of division influential on digestion—Fish easily
digested—Condifhents not essentinl—Drink nccessary—Effect

¢«  of Wine—Quantity more influential than quality.

Man is said to be an omnivorous animal, destined to
procure his food from both the animal and vegetable
kingdoms. ~ The inhabitant of temperate climates is

L] 3 . .
unquestionably so. It would be interesting to ascertain
by experimen. whether he would be sustained by habit
from infancy, off the productions of either of these grand

¢

divisions. €f the result should be favourable to the de-

monstration of this proposition, though it might still more

unsettle the opinions of physiologists, it would be an evi-
. .

dence of this truth, that man is a creature of habit and
circumstauce, carrying about him the effects of primeval
,disobedience, destined mot only to earn his food by his
own exertions, but to partake of such as the climate in
« which he resides may supply to him. Approximating to
this are the hablts of people of different quarters of the
world—those of Asia, who live almost exclusively on ve-
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getable and farinaceous food, gnd thos!a of the northern
regions of America, who derlve their food principally from
fish, oil, and flesh. .

Other substances have sometuneo beenused as aliment ;
and Professor Dunglison mentxons, on the authorlty of
flumboldt, that the Ottomaques, a tnbe of, Indians of
South America, are in the habit of using “ an unctuous
carth, or a species of pipe-clay,” as an article®of dict.
Whether nutriment can be supplied by such articles
alone, is extremecly problematical. In "all countries,
some persons are found who are in the constant.habi.t of
cating large quantities of clay, chalk, slate, stone, &c.
Such practices may be regarded as evidence, if not of a
discased, at least of a vitiated appetite ; though it often
happens that alkaline and absorbent substances are used
medicinally with advantage, partlcularly where much aci-
dity of the stomach prevails. .

As it respects the inhabitants of Eurgpe and their
American descendants, as well as most gsher natives of
temperate climates, it is well known thet ‘ihey. derive
their nourishment from both the animal and vagetable
kingdoms. .

. The facility of digestion of different articles of diet,
and the quantity of nutrient principles which they con-
tain, have been subjects of some discrepance«of opinion
among physiologists. They have, however, settled down '
into a belief, probably as near the truth as practicable, .

that animal food is more readily assimilated, and affords
c »
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more nutrition ih a given quantity, than vegetable or
farinaceous food.

Animal food has begn‘dividcd into fibrine, gelatine,
and albumen, and a oomparison drawn between their de-
grees of digestibility. But it will occur to gvery one at
all acquainted w‘t'h the sub;ect, that almost every portion
of animal food contains an admixture of all thesc princi-
ples, aned it is consequently very difficult to come to a
correct conclusion. The truth is, there can be no gene-
ral rule on thts subject. The facility of digestion is mo-
dified by so many circumstances, as health, discase, idio-
syncracy, habit, and preparation of food, that a rule which
would apply in one case would be incorrect in another.
It depends more upon other distinctions than upon those
relating to the chemical composition of the food. Albu-
men (one of these chemical divisions), if taken into the
stomach, ext.her very shghtly or not at all coagulated, is
perhaps as m‘}‘ndly chymified as any article of dict we
possess. If peréctly formed into hard coagulze, by heat or
otherwise, Qnd swallowed in large solid picces, it experi-
cnces asvery protracted digestion.  The reason is obvi-
ous. In the first case, tlA: albumen becomes finely coa-
gulated, and divided in the stomach y in the second, it is
less susceptible of subdivision from its hardness. Fibrine
and gelatine arc affecteq in the same way. If tender and
*finely divided, they are disposcd of readily ; if in large

. and solid masses, digestion is proportionably retarded.
Minutcness of division and tenderngss of fibre are the two
grand ecssentidls for speedy and easy digestion. By re-
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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 wiien out of the stomach,
or in the stomach by natural process, were dissolved in
proportion'to the fineness of their diyion or .thejr soli-
dity—the one rapidly, and tht oher slo{v]y. *

The digestion of animal and vegetable diet requires
the same process, though one may afford a lar.ger pro-
portion of the nutrient principle than the other. Gene-
rally speaking, vegetable aliment requires more time, and
probably greater powers of the gastric organs, than ani-
mal.  Its digestibility is, however,” dependent upon
the same laws as those that govern thc solution of
animal food ; and it is facilitated by division and tender-
ness.

The ultimate principles of nutriment arz probably al-
ways the same, whether obtained from animal or vege-
table dict. It was said by Hippocrates, tha.t ¢ there are
many kinds of aliments, but that thcre‘ls at the same
time but one aliment.” This opinion has beon contested
by most modern physiologist.s;. but I sec no.redson for
scepticism on this subject. Some imperfect experiments
which I instituted on the operations of the hepatic and
pancreatic juices, and which will be found in a subse-
quent part of this volume, tend to throw some light on,
the subject. Chyme was submitted to the action of thesc
fluids, and they invariably produced similar effects A.
flaid was scparated, varying slightly in colgur, but of the
same apparent consistence and identity ; and was increased
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or lessened in prt,:portion «to the quality of the food of
which the chyme was formed. Whether this fluid was
or was not impertectly formed chyle, is a matter of opi-
nion only.« The circulating fluids of the system arc al-
ways n.ear!y the spme in health, and that which goes to
supply and ereplehish themy should consequently possess
the same invariable properties. Chyle, after its separa-
tion in the intestines, is probably fyrther changed and
perfected by the action of the lacteal absorbents and
sanguif‘erous ;essels, btfore it is completely assimilated.
Chyme, érom which this nutricnt principle is obtained, is
a compound of gastric juice and aliment. It may be re-
gurded as a gastrite of whatever it is combined with, va-
ried according to the kind of aliment uscd. The«perfect
chyle, or assimilated nutriment, probably contains the
elements of all the secrctions of the system; such as
bope: muscle, mucuf, saliva, gastric juice, &c. &c., which
are separated by the action of the glands, the sanguife-
rous an(! other %¢sscls of the system.

The actiog df the stomach, and its fluids, on aliment,
is beliewed to be sui generis, invariably the same, in
health, on all kinds. And yetit is contended-by Paris,
and obliquely hinted by some other mbdern 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,” &c. 1t
js singular that sensible men, and men of science, can
allow themselves to be led to such egroncous conclusions,

and will not perceive a simplicity and wuniformity in the
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process of digestion, as well as in all the other operations
of nature. That the active solvent of the stomach should
produce the same cffect on all alimentary substances, is
no more wonderful than that caloric should liquety all
kinds of ratter. In both cases it only reqmres a longer
or shorter continuance, or more or lcss‘ conmntrated ac-
tion, of the agent, to produce the same cffect.  If animal
food is only to be divided and depurated, bloo®, which is
an elementary part of the body, would require no change
in the stomach. But it is perfeotly idle co talk in this
way. The most innutritious vegetable and the most ani-
malized substance, require the same action of the gastric
solvent, as the reader will find amply demonstrated in the
following experiments. It is true that one may be dis-
posed of with case, and the other with difficulty ; but this
is not always, nor indeed often, in a direct ratio to their
respective proportions of nutrient principles. An innu-
tritious diet may be disposed of as ensn]y, the cu'(.um-
stances of divisibility and tenderness of {yre being equal,
as a nutritious one. I do not believe tl.at‘the' one re-
guires a more “ complicated serics of decompositions and
recompositions ” than the othér ; nor that the chyle from
‘animal aliment is more highly ¢animalized” than that
from the poorest diet we posscss. The “ digestive fever,”
or the excitement that follows the digestion of animal
food, is the effect, not of a different kind of stimulus, buf
of the introduction of a greater quantity of chyle, or the
nutritive principle of food, into the circulating fluids. It
excites the system precisely in the same mnner as ardent
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spirits, or other \stimu]us.does, with the exception, that
its effects are more permanent.
The quantity of nutgiment required by different indi-
viduals, is.as various us the individuals who partake of it.
[ ]
As a gencral rule, it may be said that persong,who do not
. LN
exercise much, ‘require less nutritious diet than those
who are in the habit of constant labour. ‘What would be
a naturdl supply in one, would be excess in another.
With labouring persons, much of the excess is carried off
by Perspira.tién; and *probably a great deal of nervous
cnergy s wasted by laborious occupations, which re-
quires to be replenished by the nutrient principles of
aliment. This is a subject, however, on which we can
only offer conjecture ; for it is difficult to argue on a point
of which we know so little.  Young people who are grow-
ing, require ngore nutriment in proportion to their size,
than' those who have: arrived at adult age.*
The qualit¥ of nutriment is a matter of considerable
importance iPdietetic regulations. Bulk is, perhaps,
.
® The mpilit; and extent of waste occurring under certain cir-
cumstances, have been ably exhibited by Dr Southwood Smith in
the second volume of his I’hilgsophy of Health (p. 393). DrSmith
weighed eight of the men employed in fecding the fires of the
Phenix Gas Company in London, befor® they began and after
finishing their work, which latter lasted one hour. The tempera-
ture of the atmosphefe at the time was 60° and the barometer
stood nt 29.25. Theloss su?nined during that short time amount-
eed to'21h. 8oz in the lowest of the eight, and to no less than
41b. 3 o0z. in the highest. The geperal result was, that the men
employed in that work lost from 21b. to 51b weight twice a-day by
* perspiration alone. In extreme cases like these, the necessity of

u proportionately large supply is sclf-tvident; without it the
men would perigh in 2 week.—EprTor.
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ncarly as necessary to the artieles of diet as the nutrient
principle. They should be so managed that onc %hall
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 msuﬂicnent Quantity of nutri-

ment. It has been ascertained that cashivorous animals
will not live on highly concentrated food alone. Dogs
fed on oil or sugap, which are both converted by the
digestive organ§ almost entirely into chyle, are found to
become diseased, and die in a few Weeks. “The infer(znce
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
the opinion of Magendie, the author of the experiments,
who infers that death proceeds from the want of azote in

these articles of diet, and that life cannot L:e supported on
L4

non-azotized aliment.} ’

* Paris on Diet, p. 72, ;

+ Itseems to me that animals die when conﬁned excltsively to
the use of concentrated food, not from the want of azote, but sim-
ply from such food heing out of harmony with their orgayic struc-
ture. The Creator has constituted every animal with relation to
its natural or proper food and no other, and if that be denied it, it
‘must of necessity suffor. The cow, for example, has four stomachs
specially adapted for digesting herbage, out of which it extracts
its nutriment ; but supposing that, by a chemical process, we were
able to extract the nutritive essence from the graso or hay, and
were tn give it in a concentrated state to the cow, can any #cason,
able being even fancy that the cow would thrive as well as when
it had the pleasure of cropping the grass for itself, and employing
its own stomachs to effeet the preparation? The thing is absurd,*
and we may bhe equally tertain, that if the stomach and intcstines
of any animal are constructed by the Creator fo} the reception of
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The following articles of, the materia alimentaria have,
in the course of these experiments, been submitted to the
action of the stomach and tHe gastricfluids. Ihaveattempt-
ed, in this table, to approximate towards a comparison of
the dlg(.stnbmty of the several articles there wmentioned.
Precision, as to nrinut,es, hasnot been attended to. When
digestion has been accomphshed two or three minutes
either before or after a certain number, of hours and quar-
ters, I have set down the quarter to which it approached
the ncarest. -

INa sybsequent part of this volume, a more particular
and minute detail will be found, both of natural and arti-
figial digestion.

a mixed and bulky diet, that animal cannot thrive on pure and
concentrated food. Magendie evidently overshoots the mark when

he secks for the explanation in the supposed absence of a single
dxemwal prmcxpk._EmTon..
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This table is far from being complete. The experi-
mems from which it has becn formed, were made princi-
pally with the view of dembnstrating otlier important
principles gonnected with the qubJe(.t of digestion. The
only way of ensurmg minuteness and accuragy as to the
comparatxvc dxggtnbxlxty of, different kinds of dict, would
be to try the effect of the gastric juice, in a series of ex-
periments, first on onc article of dief, and then on an-
other, repeating and adapting them to meet all the va-
rious conditiofis of the stomach, and the vicissitudes and
irre?;ular.ities of the system, until the whole range should
be completed—a ITerculean task, which it would take
years to accomplish.  In the above table, the time is
counted from the reception of the meal of various arti-
cles to the chymification of the whole : hence the con-
clusions arc fgequently indefinite, some of the articles
being sooner disposéd of than others. For instance, ifa
dinner be eat of venison steak and fat pork, the time of
digcstior.x of the@gwhole quantity would, in all probability,
be twice as Jorfg as if venison had been used alone. Oily
substanees are digested with great difficulty, and the fat
of all meats is converted irfto oil in the stomach before it
is digested. Chymification is most *readily cffected on’
solid food, or rather on a soft solid, which is casily divi-
sible into shreds or small particles. Such is particululy
the character of venison, which is ascertained to be one
of the most digestible of substances. The qualitics of
looseness of texture and susceptibilify of division belong
to most of thoSe wiid meats and game which are gene-
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rally acknowledged to be easy of digestion. Beef and
mutton, of a certain age, possess similar qualities.* »

The opinion advanced WY Piris, } that the flesh of wild
animals is more dense than the domesticated, does not
correspond,with the expenencc of those who are well ac-
quainted with the former. Although pn making'a sec-
tion of wild flesh, such appearance may be indicated, yet
the fibres are founq to be more casily separated*by mas-
tication, or other force, and are generally tender ; at least,
such is the case with the flesh of those animals that are
considered luxurious by the epicure. Compare, for ex-
ample, the flesh of the wether and .the deer, animals
which have a near correspondence in their habits, and the
difference will be very obvious.

The digestibility of most meats is improved by inci-
pient putrcfaction, sufficient to render the muscular fibre
slightly tender. » '

Vegetables arc generally slower of digestion than meats

-]

and farinaceous substances, though they, aometimes pass
out of the stomach before them, in an undip,Fst(':d state.
Crude vegetables, by some law of the animal egonomy,

*® It is much to be regretted that Dr Beaumont did not make
a series of experiments®purposely to ascertain the relative diges-
tibilities of different kinds of food. From not having attended to
any of the precautions requisite to guard against error, the results
above narrated can be regarded as only approximatire. The ra-
pidity of digestion, as the author himself shews, varies greatly ac-,
cording to the quantity eaten, the amount and nature of the pre-
vious exercise, the interval since the preceding meal, the state of
health and of the weather, and also the state of the mind. But

in scarcely any of the vxperiments have these cthtlous been
carefully noted.—EbpiTor.

4 Paris on Diet, p. 72.
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not well understood, are allowed, even when the stomach
is in"a healthy state, sometimes to pass the pyloric orifice,
while other food is retajnéd there to rcceive the solvent
action of the gastric juice. This may depend upon their
comparatwe mdngcstxbnlxty 5 for it is well known that ca-
thartic me(hcmes, various fiuits, seeds, &c. which operate
as laxatives, are not dlgested ; are incapable of being re-
tained irt the stomach; and pass rapidly through the in-
testinal tube. When such articles are in excess, they
produce consitlerable derangement, and sometimes fatal
con‘sequgnces.

Vegetable, like animal substances, are more capable
of digestion in proportion to the minuteness of their di-
vision, 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
boilell so as to be raadered tendcr, and have their shape
preserved, than when boiled to a ¢ dry, insipid pow-
der.” They n.lw be more palatable, and contain morc
nutriment ;gPut they are not so easily affected by the
gastric solvent. The difference is quite obvious on sub-
mitting parcels of this végetable, in differentstates of
preparation, to the operation of the egastric juice, either
in the stomach or out of it. Boiled, or otherwise cooked
to dryness, <0 as to be ea jly mashed, potatoes very rea-
dily become reduced to a chymous state, when submitted
to the action of the gastric juice. When differently pre-
pared, and oPly boiled so as to be grendered barely soft,
moist and tenadious, with the shape preserved, entire picces

* Paris on Diet, p. 75. . >
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remain long undissolved in thg stomach, and very slowly
yield to the action of the gastric juice in vials or the
bath. Pieces of raw potato, when submitted to the
operation of this fluid, in the samz manner, ,almost en-
tirely resist its action. Many hours elapse before the
slightest appearance of digestion is o'bmrvah,le, and tlis
only upon the surface, where the external lamine become
a little softened, mucllagmous, ‘and slightly farinaceous.
Every physician, who has had much practice in the dis-
eases of children, knows that pastially builed potatoes,
when not sufficiently masticated (which is always the case
with children), are frequently a source,of colics and bowel
complaints, and that large pieces of this vegetable pasos
the bowels untouched by digestion.

These remarks will apply, also, to most other vegetable
aliment.

The varieties of fish, which are gsnerally used by the
citizens of this country, may be regarded as easily sus-
ceptible of digestion.  The lobster, crab,_.aq‘xd some others
of the testaceous tribe, are, perhaps, exceptio,ps. '

Solid food is sooner disposed of by the stomagh than
fluid, and its nutritive principles arc sooner carried into
the circulation. It has been observed, however, that the
exhaustion from abstinence is quicker removed by liquid
than solid aliment. This is undoubtedly true; and it
may be accounted for on the ground of a general sym-
pathy existing between the stomach and all the other
parts of the body.* !t is only necessary, in proof of this

* The proper explanation of this fact scems’to be the rapid
a oOrption into the system of a part of theliquid uliment, and the
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fact, to appeal to the expgrience of almogt every physi-
cian. The violent spasms, contortions, &c. affecting dif-
ferent and remote parts of the system, that semetimes
supervene on the intgoduction of crude or indigestible
food into tl.xe stomach, are prétty clear indicagions of the
powerful s'y.mpatt:i"that exists between it and other or-
gans or apparatuses. ¢

Condiments, particularly those of the spicy kind, are
non-essential to the process of digestio';x, in a healthy state
of the system. They afford no nutrition. Though they
maf assist the action of a dcbilitated stomach for a time,
their continual use never fails to produce an indirect de-
Rility of that organ. They affect it as alcohol or other sti-
mulants do—the presené relief afforded is at the expense of
Juture suffering. Salt and vinegar are exceptions, and
are not obnoxious to this charge, when used in moderation.
They both assist in digestion—vinegar, by rendering mus-
cular fibre more tender—and both together by producing
a fluid having §ome analogy to the gastric juice.

Drinlts are pearly as essential to the animal system as
the more substantial food. Though not subject to diges-
tion, they enter into the cigculation, and become import-
ant agents in the ultimate changes that are undergoing
in the tissucs of the organism. Simple water is, perhaps,
the only fluid that is callec! for by the wants of the eco-

enomy. The artificial drinks are probably all more or less

support whichit consequontly gives almost immediately. Whereas
if the whole of the aliment bo solid, it must undergo digestion
before any of it can be absorbed, and #his requires much time.
The.inthor him®&:1f pro =s that the absorption of the fluid part of
soup begins almost imniediately after it is swallowed.—Ep1ror.
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injurious ; some more so than others ; but none can claim
exemption from the general charge. Even coffee and tea,
the common beverages of all classns of people, have a ten-
dency to debilitate the digestive organs. Led any one
who is jn th~ habit of drinking cither of these articles in a
weak decoction, take two or thvee'cups made vel:y st;rong,
and he will soon be aware of their injurious tendency.
And this is only an qddition to the'strength of the harcotic
he is in the constant habit of using.* The whole class of
alcoholic liquors, whether simply formented or distilled,
may be considered as narcotics, producing very little diffe-
rence in their ultimate effects on the system.

The injury which a constant use of wine is known to~
produe on some stomachs, has been sometimes attributed
to the small quantity of tartaric acid which it contains.
But it is not the cream of tartar that renders winc so de-
leterious to many stomachs. It is the acidity produced
by the acetous fermentation of the saccharine matter con-
tained in the wine, aided, perhaps, by the alcohol which
is in a state of combination with it. Beer ohar, the same
cffcct on the same idiosyncracies, or diseased stater.of the
stomach. Besides, both of thésc fluids are in a partial
stage of acetous fermentation, which is consummated by
the increase of temperature in the stomach.

* Agreeing with the author on the general opimions expressed
in the text, I must differ from him as to the soundness of the ar-
gument founded on strong ten and coffee. His statement merely
proves that t00 much is bad. Beef and mutton are in themselves
very good, but too much of them is hurtful. Are we therefore to
proscribe them? Weak tea may be good ulthouglb“ very strong™
tea is pernicious. 1 concur, howover, in thinking, that tea, cof-
fee, and stimulants are grossly abused.—EDrTOR.
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It would be a task of egreat difficulty to designate the
exact kind of diet that would, if generally adopted, be the
most conducive to health and longevity. A considerable
variety secms to be ‘necessary to man, in a state of civili-
zatlon. This w;mt of variety is induced by long habit,
whnch it would probably be unsafe to break through. Whe-
ther man was ongmally carnivorous or granivorous, is a
questioh which we cafinot solve, apd perhaps it it not
worth the attempt; at present he is both, and with his
present mode of existence we have to do.*

The qu(mtctJ of aliment is probably of more importance
than the qualitys to ensure health. The system requires

¢*much less than is generally supplied to it. The stomach
disposes of a definite quantity. If more be taken tKan the
actual wants of the economy require, the residue remains
in the stomach, and becomes a source of irritation, and
pr(;duces a conscduent aberration of function, or passes
into the lower bowels in an undigested state, and ex-
tends to therg its deleterious influence. Dyspepsia is
oftener tiye effect of over-eating and over-drinking than

of any other cause.
"

* It would be a mere waste of time to lay down any exact diet
for general adoption, Mecn differ so midch from each other, dnd
in their employments, ages, and modes of life, and the same indi-
vidual differs so much at different times even from himself, as ta
render an invariable rule ¢ sheer absurdity.—Ebiror.
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CHAPTER IIL

»
OF HUNGER AND Tﬂ-ﬂRST.‘

Hunger—Its exciting cguae—Diﬂ"erent' theories of—The Author’s
theory of hunger—Thirst and its causes—Objections to the
Author’s theory of hunger.

HouNGER is a painful sensation, referred to the. reglon
of the stomach. It is a kind provision of nature, designed
to remind man, and other animated beings, of the neces-,
sity of replenishing the wastes of the system, as well as
contributing to its growth. Much inquiry has been made
on this subject, and many theories have l;:een given to
account for the phenomenon. It hag been supposed by
some, that the friction of the internal coats of the empty
stomach was the cause of the sensation. .'f‘his opinion is
liable to several objections :—1st, A healthy stomach di-
gests its contents in from one to three or four hoys, and
hunger is not usually experiensed until some time after
the latter period. If hunger be the effect of the friction
of the parietes of the stomach, it ought to be experienced
the moment that that organ has disposed of it§ contents.
2d, In nausea and vomiting, the stomach is brought into
a situation, according to this theory, to experience. the
sensation of hunger ; z,md yet we know how opposed it is
to receiving any thing like food. 3d, Irs gastritie and
fevers the sensation hardly ever occurs, though very lit-
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tle food shall have occupied the stomach for a long time
—perhaps not for weeks. This organ, under such cir-
cumstances, is gencrally empty and irritable, yet the pe-
culiar sensation in question hardly ever supervenes. Be-
sides, hunger somctlmes occurs when the stomach is par-
tially or wholly ¢illed. The potation of spirits or brandy
and water, and some other indigestible substances of a
liquid character, does nbt remove the sensation, although
by this means the parietes of the stomach are as com-
pletely separated as Wy food.

It has also been suggested that the sensation of hun-
ger is produced by the irritation of a quantity of gastric
fjuice in the stomach, which, by its stimulus, cxcites the
feeling. The principal objection to this doctrine is based
upon the fact, that the stomach contains no gastric juice,
or, at any rate, but a very small quantity, in its empty
state, or when alinvent or other irritant is not present.
Besides, if it werc true that it contained a quantity of the
fluid, such ﬂuu] does not possess the power of producing
any thing dike irritation or inflammation of its coats. It
is as irnoxious to the stomach as the blandest substance
in nature. It exerts its influence on free aliment, but
not on the living fibre. .

By referring the sensation to “ an energetic state of
the gastrie nerves, occi pioned by an interval of inactivity,
during which the vital powers may be supposed to accu-
mulate,” * it appears to me_that we are venturing upon
unexplored grounds, of which we know but little. We
are not accuutomed to call those painful nervous sensa-

* Paris on Dict, p. 56.
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tions to which the system is ssmetimes subject, states of
high nervous energy. Are they not rather states of ner-
vous debility ? or, at any rat:e, drregular and unhealthy
motions ?

That the introduction of narcotncq into the stomach
should destroy the appctitep proves oily thut t.hey have
the same cffect on that organ as they have on other parts
of the body ; they, paralyse the'nerves, and redder them
incapable of being the media of communication-to their
common centre.

Many other causes have been assigned for this se'nsa-
tion, cqually wide, probably of the true one. It hasbeen
attributed to the “foresight of the vital principle,”*a
phrase that means any thing, every thing, or nothing, ac-
cording to the construction which each one may put upon
it. Such explanations conduce nothing tg the promotion
of science. They arc mere sounds*and words, which in-
geniously convey a tacit acknowledgment of their author’s
ignorance.

Again, the mechanical action of the liver 'upon the
diaphragm, has been accuscd of producing the sensation
of hunger. Some proof, mdre than mere assertion, is
‘necessary to conviace 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 thé
stomach, or of compression of the nerves of that organ,
&c. &c.

Magendie, onvmced that all the theoiles on this sub-
jeet were unsatisfactory, comes to the following compre-
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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 it-
self, and né other causes than, the general laws of organi-
zation,”* I cannet perceive that such explanations bring
the mind t6 any!satisfagtory understanding of the sub-
ject. In such broad proposmons, it is difficult to ascer-
tain the exact meaning. If the design is to convey the
impresdion that hunger has no ¢local habitation ;” that
it is,an impres'sion, affécting all the nerves of the system
in the same manner; then the sensation would be as
likely to be referretl to one organ as another. It is true,
that without nervous communication there would be no
sensation at all. This applies as well to other parts as to
the stomach. The nerves are the media of communica-
tion from the rensible parts to the centre of perceptions.
They" warn the encéphalon not only of the injuries, but
of the wants of the tissues. We are accustomed to refer
local sensationscand irritations to the parts apparenmtly
affected—dgsirt for urination and defecation, to the blad-
der anderectum ; for liquids, to dryness of the mouth and
fauces : and we account, irf like manner, for other physi-
ological and pathological sensations. * When we can ar-
rive at the exact interpretation of an author, who says
that hunger has “ no ot fer causes than the general laws
‘of organization,” it will then be time to give reasons for
an assent to or dissent from the proposition.

This subject is, unquestionably, involved in considera-
ble doubt and Bbscurity, and will net, it is tc be appre-

* Summary of Physiology, p. 196.
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hended, admit of a very speedy elucidation. The Author
of Nature is perfect in all His works; and although we
may not understand all the of)emtions of His hands, we
are compelled to acknowledge their wisdomy propriety,
and beauty. Man would be mlaerablq and wretched in-
deed, if he depended solelyson hls ovm dlscretlon and
judgment to decide upon the quantlty and quality of ali-
ment necessary to supply the wastes, and administer to

" the growth, of the system. This paucity of judgment
and discretion is, however, more than compensated by an
irresistible sensation, which indicates the propen time for
the reception of food. - The immediase cause of this sen-
sation, as we have seen, has not as yet received a very
satisfactory explanation, and perhaps will not admit of
one. But, although confessedly obscure, we are not
denied the privilege of patient investigation, and perse-
vering search after truth. Knowledge is progresswe,
well in this as every other science; and every new dis-
covery, and every rational hypothesis, sare additions to
the general stock. Persuaded of the tmath »f these ge-
neral propositions, and anxious mainly to elicit investiga-
tion on the subject, I submil the following Tkeory of
-Hunger, believing it to be as reasonable, to say the least,
as any that has been propagated.

My impression is, that the scnsation of hunger is pro-
duced by a distention of the gastric vessels, or thas ap”
paratus, whether vascular or glandular, which secretes
the gastric juice ; angl is believed to be the effect of re-
pletion by this fluid. }

One reason, among others, for this belief, is the estah-
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lished fact, that the intetnal sensations referred to dif-
ferent organs, as has been previously alluded to, are
caused by some modified action or condition of the parts
in the tissses of the brgan itself. The modification in
the parts to which, the sense of hunger is inwariably re-
ferred, 1 conceivt: to be a distention, by the gastric juice,
of a particular sct of \;esscls or glands, constituting in
part the ‘crectile tissue of the villous goat 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 increased
in proportion to the application, or refusal, of alimentary
stimulus to the excretory vessels. The greater the dis-
tention of the vessels, the more acute will be the pain :
hence the difference between a short and protracted fast.
App:etitc and hunger belong to the same class of sensa-
tions ; they differ otly in degrce. In this they are like
all other scnsations. A little increascd circulation in the
vessels of the hrain produces peculiarly vivid, but not
absolutcly ynpbeasant feelings, and gives force and cner-
gy to tle 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 phin 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 sufficiently
tight to retard'the returning blood, and the truth will be
sufficiently obvious.
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1t is, thercfore, inferred froin the pain (and no one, it
is believed, will deny that Aunger is a painful scnsation,
whatever may be his opinion of appetite), that vessels of
some kind are distended ; #nd it is demonstrated, T think,
in some of 'the following experiments,> that these sre the
gastric vessels. On applying aliment t3 the intcrnal coat
of the stomach, which, in health, is merely lubricated
with mucus, innumerable minute papille, the orifices,
undoubtedly, of the gastric vessels, immediately throw
out & 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 re-
lief from the unpleasant sensation which are experienced
as soon as the vessels are emptied, are, I think, additional
proofs of my opinion. It is certain, that «t the introduc-
tion of every meal, or on the application of alimentary
stimulus to the internal coat of the stomsch, a very large
secretion of a fluid, which has repeatedly’been ascertained
to be an alimentary solvent, immediately .akes place ;
and that when the stomach is destitute of food or some
other irritating substance, no such secretion can be found
in it. And it is more than probable—it, in fact, almost
amounts to demonstration, that a large quantity of this
fluid must he contained in appropriate vessels, during a
fast, rcady to obey the call of aliment. I would not be
understood to say that the whole quantity necessary for
an ordinary meal is liminated from the blood, previous
to the commencement of alimentation ; but that enough

E
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is contained in the gastri¢ vessels to produce the sensa-
tion 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, durtpg a long fast, I reply, thaf’this appa-
ratus is probably constitutéd like many of the other or-
gans of t.he system, and permits the absorption of its se-
cretions by the lymphatic or other*absorbent vessels.
The male semen is constantly being secreted, and depo-
sitegl in its proper seminal vessels, ready to be ejected
during the venereal orgasm ; and yet how many men live
for years, or perh;ps for a whole life, who have no in-
tercourse with the other sex. What becomes of the
semen under these circumstances? Taken up, unques-
tionably, by the absorbing vessels, as the gastric juice of
the gtomach id.

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

[ 3

Tuirdr.—This sensation is felt in the mouth and
fauces. Like hunger, it IS a kind provision of Nature,
designed to remind men and animals of the necessity,
not of replenishing the wasting solids of the system, but
of diluting the fluids that dre carrying on these processes.
Although Magendie has attemipted to put a stop to all
inquiries on this subject, i m the remark, that ¢ Thirst is
an internal sensauon, an mstmctwt sentiment ;” ¢ the
result of organization, and does not admit of any expla-
nation;” I apprehend a remote cause of this sensation
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may be found in the visciditysof the blood, which requires
a liquid to render it more fluid, and more susceptible of
introduction into the capill;.ﬁes aud secreting surfaces.

The proximate cause may existin an irritation, a kind
of sub-imflammation of the mucous, membranes of the
mouth and fauces, the effect of the wiscide state of the
blood, and consequently i 1mpervmus state of the secretory
vessels of these membranes. ° The sensation®of dryness,
or thirst, is supposed to be the effect of evaporation, the
mouth and throat being constintly exposed to the at-
mosphere. When there is sufficient fluidity of; the blood,
the secretion is so much more copious than the evapora-
tion, that a constant moisture is preserved. The sensa®on
of thirst resides in the tissues; and it is no more ¢ an in-
stinctive sentiment” than any other sensation of the eco-
nomy. To say that it is the “result of organization,”
gives no explanation, amounts to n8thing, and is ce'rtainly,
to say the least, a very unsatisfactory way of disposing
of the question.

Note by vhe Editor.

That the immediate exciting cause of the sensation of
hunger is seated in the stomach, there can be no reason
to doubt ; but the sensation itself unquedtionably takes
place in the brain, just as the sensation of hearing do:as,
although in the latter case the exciting cause is an exter-
nal impulse acting®on the auditory nerves. Accordingly,
it has been proved by Brachet that, when'the nervous com-
munication between the stomach and brain is cut off, the
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feeling of hunger ixistantly eeases, even where a moment
before it was ravenously strong.

It is important to obsegyc this analogy of relation be-
tween different parts performing different functions under
one general law, becuase it ei:plains many phepomena,
and facilitatég inquf;§v. The cause which excites hearing
is a certain condition of the auditory nerve, arising out
of its relations to the vibhrations of the .atmosphere and
to the brain. In like manner, the cause which excites the
feeling of hunger is a certain condition of the stomachic
nerves, ariging out of their relation to the state of the gene-
rul system, and to the brain. When the system has lost
mueh of its substance, either by severe exercise, or by an
unusually long fast, the nerves of the stomach are affected
in such a way as to give rise in the brain to the feeling of
hunger. When, on the contrary, from a sedentary mode
of life, or the shortness cf the interval since last meal, there
has been little expenditure of substance, the stomachic
nerves in harmoﬁ& with that state convey to the brain
the sensatfon‘, of ,contentment, and no appetite is felt.
Hence the.keen appetite of those who live actively and
in the open air, and the feeble appetite of sedentary per-
sons. 'The nerves of hearing cannot excite a feeling of
sound unless the atmospherical vibrations impinge upon
them ; and, in,like manne § the stomachic nerves cannot
extite a fecling of hunger, unless their activity is stimu-
lated by the corresponding state of the system.

As, however, it is the brain in which the sensations of
both hearing and hunger actually take place, it happens
that if it be excited by discase, in that peculiar way which,
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in health, follows only the ;eception of the appropriate
external impression made wpon the nerve, the same re-
sult will ensue as if the extern’al.impressiorz were really
made, v1z.—-that sounds will be heard and hunger felt,
when nelther the ear nor the stomech have urdlergone
any change naturally calculated’to produce them. This,
accordingly, often happens, ad we perhaps gexperience
craving or false htinger quite as often as we hear imaginary
sounds. The same relation explains the sudden disap-
pearance of appetite on the announcement of agitating
news, whether of grief or joy.

Dr Beaumont himself attaches no great weight to his
theory of the sensation of hunger being caused by the
distention of the gastric vessels, and, in truth, it seems
not to be borne out by facts. He 'thinks that the
rapidity with which gastric juice,is poured out ‘on the
introduction of food, is a proof of its previous existence
in the gastric vessels ; but when we reﬁnember the equal
rapidity with which saliva flows into the mouth éf a hungry
man, when a good roast of meat is placed before him, we
shall be disposed to question the fact,—unless, indeed,
we hold that the saliva was also stored up in its vessels
ready for use. Besides, bad news cannot instantly empty
the gastric vessels of their contents, and yet they dispel
appetite most effectually. But having already discussed
this subject at some length in another work, I shall not
dwell upon it here, farther than to add, that the same prin-
ciple applies to the.explanation of thirsteas of b;mger.*

* Sce the Physiology of Digesti idered with relation to
the Principles of Dietetics, 2d e(htwn, p. 18, e :?q -
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CHAFRTER 1V.

ON SATISFACTION AND SATIETY.

Quantity of food required—Satiety not a proper gmde—l‘he first
feeling of satisfaction is the true indication—Gastric juice sc-
creted in relation téthis indication.

.

In the present state of eivilized seociety, with the pro-
vocatives of the culinary art, and the incentives of high
seasoned food, b'randy and wines, the temptations to ex-
cess in' the indulgences of the table are rather too strong
to be resisted by poor human nature. It is not less the
duty, however, of the watchmen on the walls to warn the
city of its danger, ‘however it may regard the premoni-
tion. Le} them at least clear their own skirts from the
stain of unfaithfulness, whatover may be the result.

There is no subject of dietetic cconomy about which
people err so much as that which relates to quantity.,
The medical profession, tc s, have been accessory to thi:
ervor, in giving directions to dyspeptics to eat until a
sense of satiety is felt. Now, this feeling, so essential to
be rightly understood, never supervenes until the invalid
has eaten too much, if he havean appeme, which seldom
fails him. Those even who are not otherwise predis-
pared to the cdmplaint, frequently induce a diseased state
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of the digestive organs by too ¥ree indulgence of the ap-
petite. Of this fact the medical profession are, gene-
rally, not sufficiently aware. ° Those who lead sedentary
lives, and whose eircumstances will permiteof what is
called free living, are peculna.rly obno;nous to these com-
plaints. But by paying parhculur attention &o their sen-
sations during the ingestion of their meals, these com-
plaints may be avgided. Theré appears to be 4 sense of
perfect intelligence conveyed from the stomach to the’
encephalic centre, which, in health, invhriably dictates
what quantity of aliment (responding to the sensg of fun-
ger, and its due satisfaction) is naturally required for the
purposes of life ; and which, if noticed and properly -
tended to, would prove the most salutary monitor of
health, and effectual preventive of, and restorative from,
disease. It is not the sense of satiety, for this is beyond
the point of kealthful indulgence, atd is Nature’s earliest
indication of an abuse and overburthen of her powers to
replenish the system. It occurs immediately previous
to this, and may be known by the pleasaraple sensation
of perfect satisfaction, ease and quicscence of body and
mind. Itis when the stomach says enough, and is dis-
‘tinguished from satiety by the difference of the sensa-
tions—the former feeling enough—the latter, too much.
The first is produced by the timely receptlon into the
stomach of proper aliment, in exact proportion to the re-
quirements of nature, for the perfect digestion of which,
a definite quantity of gastric juice is furnished by the pro-
per gastric apparatus. But o effect this most agreeable
of all sensations and conditions—the real Elysian satisfac-
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tion of the reasonable epicure—timely attention must be
paid to the preliminary processes, such as thorough mas-
tication, and moderate ar ‘slow deglutition. Thesc are
indispensable to the due and Jpatural supply of the sto-
mach, at the sumegl periods of alimentation ; for if food
be swallowed too'fast, and pass into the stomach imper-
fectly masticated, too much is received in a short time,
and in tod imperfect a state of preparatjon, to be disposed
of by the gastric juice.

The quantity of gastric juice cither contained in its
prop'er vgssels, or in astate 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
taken, a part of it will be left undissolved in the stomach,
and produce the usual unpleasant symptoms of indiges-
tion. ' But if the ingé&stion of a large quantity be in pro-
portion to the cglls of nature, which sometimes happens
after an unusual ahstinence, it is probable that more than
the usual sup)ly of gastric juice is furnished ; in which
case the &pparent excess is m exact ratio to the rcqun'é-
ments of the economy ; and never fails to produce a scnse
of quiescent gratification, and healthful enjoyment. A
great deal depends upon habit, in this respect. Our wes-
tern Indians; who frequently undergo long abstincences
f't"om food, eat enormous quantities, when they can pro-
cure it, with impunity.*

. L
® If the principPs anrounced in the above paragraph, that th

quantity of gastric juice secreted is always in cxaet proportion to
the proper quantity of aliment required by the system, could le
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Suatiety is produced by tendering too much at once for
the wants of the econo;ny s more than the gastric juice
is able to dispose of at the time ;, distending the muscular
fibres beyond that point 50 admirably fixed, by the inva-
riable anduniversal laws of the anlmal system, for r agree-
able sensations ; disturbings the’pecuimrly -pleasurable,
undulatory motions of the rugz of the stomach, in their
operations of forming chyme 3 hnd perkaps interrupting,
if not diminishing, the sccretion of the gastric juice. The
redundant aliment, incapable of being disdolved, for want
of sufficient gastric juice, remains, and becomes, a source
of itritation, and renders imperfect she chymification of
that which would otherwise have been completed. Henee
the sense of weight and disagrecable fulness, attendant
on an unusually hearty meal ; the subsequent derange-
ment of the digestive functions, and consgquent acidities
and vitiated contents of the primee®viz, from aceti(': fer-
mentation in the stomach, and imperfget formation of
chyle’in the intestines.

14
clearly demonstrated, a very important step would b3 gained in the
science of Dietetics. It would not only afford the strohgest har-
rier against one of the prevailingbins of the age—cating too much
—but would be of incalculahle service in the preservation and
* cure of indigestion, and its gloomy train of consequences.—EDITOR.
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.CHAPTER V.

—
MASTICATION, INSALIVATION, AND DEGLUTITION.
. [}

Uses of mastication—Nature and use of aali:;n—Saliva not essen-
tial to digestion—Mastication essential asa means of dividing
food into minute portlons—Deglutition ought to be slow, as

the stomach admits only of slow distention.
L3

THESE are the preliminary steps in the process of di-
ge‘stion. The comparative importance of these processes
has been elevated or depressed, according to the prepon-
derance which each of them may have received from the
opiniqns of thé different physiologists who have made
them subjects of obsérvation. As man and animals are
constituted, they are all absolutcly necessary to the diges-
tion of fqod. Bt in an abstract point of view, discon-
nected as a%neans of introducing ingestx into the sto-
mach, I Believe I hazard nothing in saying that they may
be considered as perfectly non-essential to chymification.
If tle materia alimentaria could be introduced into the
stomach in a finely dividec)state, the operations of mas-
tication, insalivation and deglutition, would not be ne-
cessary. Aliment is as well digested and assimilated,
and allays the sensation of hunger as perfectly, when in-
n'nguced direct.ly 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 following experiments. If



USES OF SALIVA. 59

particular importance is to be ;ttributed to any of these
previous steps, it is certainly dye to mastication ; though
an undue importance has of late’ been given to the ac-
tion of the saliva. Professer Jackson, of Phtladdphm,
who has lat,ely published a ?hysloloycal work om the
“ Structure and Functions of the Amimal Orga.msm,” has
elevated saliva to a rank in the process of digestion, sel-
dom before claimed‘for it. He considers it the principal
solvent, or macerating agent, of alimentary matter. He
is sustained in this opinion by L’Iontegre and othsrs.
Even Magendie is inclined to favour this belief. *

It is remarked by Paris (On Diet, }; 37), that the in-

troduction of saliva into the stomach is ¢ obviously essen-
tial to a healthy digestion.” That it is generally intro-
duced into the stomach with the food is very obvious ;
the nature of its action is not so clegr. In most ofsthe
experiments that follow, artificial digestion was performed
without the admixture of saliva. Chyme"formed in this
way, exhibited the same sensible appearances, #nd was
, affected by reagents in the same way, as that which
was formed from food which-had been prevnously mas-
ticated, mixed with the saliva, and swallowed. It would
seem, from two or three of the experiments on artificial
digestion, which were instituted for the purpose of com-
parison, 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 1mport-
ant as a preliminary ‘to digestion. Its l,ggmmate and
only use, in my opinion, is to lubricate the food, and

to facilitate the passage of the bolus through the or-

v
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gans of deglutition. In :.his point of view, it is essential.
Dry food cannot be swallpwed until it receives an admix-
ture of a fluid, whetl}elf it be saliva or some other liquid,
is not, I conceive, a matter-of much importance. Any
one, dispesed to ¥ry the experiment, may satisfy himself
of this fact, by 'attemgningl to swallow a mouthful of dry
cracker, meal, or magnesia. He will find it impossible to
make the organs of deglutition act till'a quantity of fluid is
mixed with it. Watfr will answer the purpose nearly as
well as saliva, though the mucous propertics of this secre-
tion mdy give it a slight preference.

Pathology is not, in my opinion, much indcbted to
‘Ruysch, who attributed the loss of appetite to the wastc
of saliva in a person who was afflicted with a fistula in one
of the salivary ducts; nor to the opinion advanced by
athers, that tne constant spitting of maniacal patients, in-
duces loss of appet}tc. The truth is, that in both cases,
the effects arecattributed to the wrong causes. There is
no diffizulty if"believing that a foul ulcer in the mouth
would be Hhbfe to produce nausca and want of appetite ;
nor that maniacal patients are generally, if not always, af-
fected with diseased organs of digestion. I have known
many persons to spit freely and constantly, whose appe-
tites and digestion weregperfect. Those who smoke ‘to-

. bacco are constantly dischargisg large quantities of saliva;
and yet I am not aware that dyspepsia is more common
with them than with others.

. I entirely dissent from the opifiion advanced by the
a@’r above referred to (Paris), that “insalivation is as
esséntial as mastication.” The use of mastication is to
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separate the food into small particles, so that the solvent
of the stomach may be applied to a greater extent of
surface. There is no mystery about this. Every body
knows that the smaller the particles of mattef that are
submitted t» the action of a chemicalr agent, the more
vigorously the agent will act ipon ghem,’and the sooner
they will be dissolved or decomgosed » M;stic.:‘atién is
absolutely necessary.to healthy digestion. If aliment, in
large masses, be introduced into the stomach though the
gastric juice may act upon its surface, chymlﬁcatlon will
proceed so slowly, that other changes will be likely to
commence in its substance before it will become com-
pletely dissolved. Besides, the stomach will not reta.in’
undigested masses for a long time, without suffering great
disturbance. It is governed by certain laws with respect
to aliment. After food has been retained¥or a certain
length of time undigested, say from ‘five to ten hours,
according to the healthy or diseased state of that organ,
or the quantity received into it, it is eitl®r rejected by
vomiting, or is permitted to pass into the diioaenum and
lower bowels, where its presence almost invariably pro-
duces colic, flatulence, &c. When, however, the sto-
mach is unusually debilitated, food is frequently retained
for twenty-four hours or more, and is .sometimes the
cause of most distressing symptoms, proc!ucing', particu-
larly in children, convulsions and dcath. I therefore

* In using the word solvept or solution, in reference to the gas
tric juice, I wish to be understood to mean a chemiralaction, ana.
logous to that of the action of mimeral acids on the metals ; not
like the solution of sugar or salt in water.
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consider mastication as dne of the most important pre-
liminary steps in the process of digestion.

With respect to deglutition, I shall make but a few
remarks. * It is important for the preservation of health,
that ghis process ghould be effected slowly. ¢ If food be
swallowed rapidiy, mgre will be generally taken into the
stontach before the sensation of hunger is allayed, than
can be digested with ease. If due .attention be paid to
the previous step of thorough mastication, we shall not
be,so likely to err in'this latter one.

Swalowing very rapidly, produces irregular contrac-
tions of the muscular fibres of the cesophagus and stomach ;
‘disturbs the vermicular motions of the ruge ; and inter-
rupts the uniform action of the gastric apparatus.

The stomach is not designed to receive more food
iha@ can be Uuly mixed with the gastric solvent, already
in its proper vessel§, or in a state of preparation in the
bloodvessels. « Perfect harmony of action must exist
throughout ti%t whole apparatus, or derangement of
healthy actioh will ensue.

Thé stomach will not admit of the introduction of food, "
even of a liquid kind, through the aperture, at a rapid
rate. If a few spoonfuls of soup, or other liquid diet, be
put in with a spoon or .funnel, the ruge gently close

. 'upon it, and gradually diffuse it through the gastric cavity,

pentirely excluding more during this action. When a
relaxation takes place, another quantity will be received
in the same [anncr. ¢

J& the valvular portion of the stomach be depressed,

_ and solid food be introduced, either in entire pieces or
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finely divided quantities, the same gentle contraction, on"
grasping motion, takes place, ald, continues for fifty or
eighty seconds ; and will not allow of the introduction of
another quaptity until the above time has elapsed ; when
the valve may again be depressed, md ‘more food be put
in. Food and drinks will be received through the aper-
ture no faster, even when the storfiach is entirely*empty,
than they are ordmanly received through the cesophagus.

When the subject of these experiments 48 so placed
that the cardia can be seen, and he is allowed to syallow
a mouthful of food, the same contraction of the stomach,
and closing upon the bolus, is invariably observed to take *
place at the cesophageal ring.

Note by the Editor.'*

This gradual admission of food into the stdmach, seems
to be in relation with the gradual supply ot‘qastric $uice,
necessary for the solution of each portion, and it explains
why at a social dinner, where we gat slowly'and with short
intervals of conversation, we are able to cohsume a larger
qua.ntity and digest it more easily, than whén we sit down
alone and eat hurriedly and without interryption. In the
one case, the stomach has time to adapt its capacity and
its gastric secretion to the quantity taked in; while in
the other, it can do ncither.
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CHAPTER VI

¢ OF DIGESTION BY THE GASTRIC JUICE.

Chymification—Agents of.—Spallanzani’s theory of Digestion—
«~ Common opinions regarding the gastric juice—Gastric juice
hgs a solvent power—Analysis of—Composition of—Its action
is purely chemicual—QGastric juice described—Its quantity pro-
portioned to wants of the systcm—Its secretion and action
begin on the contact of food-—Evils of frequent eating ex-
plained—QGastric juice supplied to all the food at once when
the latter is not in excess—Old and new food mix—Effects of
exercise on digestion—Bile not essential to chymification—
Chyme, its nature and progress—Montégre's theory of diges-
tion—Smith’s and Jackson's theories—General remarks.

CuymiricaTioN is effected in the stomach. It is the
first gtage, y -oper, of the conversion of aliment into
blood ; though in the ordinary course of proceeding, as
animhls are constituted, some previous steps are neces
sary. After the aliment has been received into the
stownach, it is subjected to certain cvolutions, or motions,
propagated by the muscular fibres of that organ; and is
acted upon through ad agency of some principlc.,mmch
changes it from a heterogeneous mixture of the various
kinds of diet, submitted to its action, to an uniform ho-
mogeneous semi-fluid, possessine propertics distinct from
the elements of which it is composed. The length of
tw consumed in the operation is various. It depends
ppﬁn the quantity or quality of the ingestee, the healthy
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or diseased state of the stomaah, &c. in the various ex-
periments which I have made, the medium time may be
calculated at about three and a l:nlf hours.

It has been suggested by many physiologists, and posi-
tively asserted by some, that there i‘s considerablé in-
crease of the temperature of ghe stombgh durjng the di-
gestion of a meal. But from the¥€sult of a great num-
ber of experiments and examinations, made with a view
of ascertaining thé truth of this opinion, in the empty
and full state of the organ, and during different stages of
chymification, I am convinced that there is no alterafion
of temperature, unless some other circumstance 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 crudce:liment into ch):me,
and renders it fit for the action of the hepatle and pan-
creatic fluids, and final assimilation and g,onversnon into
the fluids, and the various tissues of the animal organism
—no part of physiology has, perhaps, so much epgaged
the attention of mankind, and %exercised the ingenuity of
physiologists. It has been a fruitful source of thcoreti-
cal speculation, from the Father of Mediciné down to
the present age. It would be a waste 3 time,to attempt
to refute the doctrines of the older writkrs oxi this sub-
ject. Suffice it to say, that the theorie§ of ‘Concoction,
Putrefaction, Trzturamm, Fermentatién, and Muycera-
tion, have been prostrated in the dust befare the llghts
of science, and the deductions of experiment. It was
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reserved for Spall'anzani tq overthrow all these unfound-
ed hypotheses, and to erect upon their ruins, a theory
which will stand the test of scientific examination and
experiment. He esteblished a theory of cHEMICAL sO-
LUTION, and taught that chyfnification was owmg to the
solvent action of,a fluid, secreted by the smmach, and
operating as a true meénstruum of alimentary 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 reasoning which wrought
con‘rictic'm in the mind of this great man. It is only ne-
cessary to say, thaf it was the result of patient and per-
severing experiment and research.

The truth of Spallanzani’s theory has bcen sustained,
so far as relates to the most important part, the existence
of a chemical solvent, by all who have made fair exami-
nations and experipents on the subject. The experi-
ments of Tledemann and Gmelin, of Leuret and Las-
saigne, confirm the same theory.

By far the rpost respectable and intelligent physiolo-
gists hayge now settled down in the belief that chymifica-
tion is effected in the stontach, by a peculig'r and specific
solvent, secreted in that organ, called, aficr Spallanzani,
the Gastric Juice. From the difficulty, however, of oi-
taining and, submitting' fach fluid to the test of experi-

‘ment, and the diversity of results in the examination of
such as has been obtained, much indefiniteness is expe-
rienced on this subject. The presence of an active sol-
vent is rather an admission on their part—a conclusion
fro@if the effect to the cause. Broussais, speaking on this
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subject: says: “ It remains fo‘ us to know whether the
portion of mucous membrane, belonging to the stomach,
contains secretory organs, the sffice of which is to furnish
a fluid, fit to produce the assimi’lagion of nnt.ritive sub-
stances.” And again, spemking of the gastric juice,
« The question is as yet undegided, thSth, if we are to
judge by analogy, we shall observe that many animals
are furnished with gastric glands, supplying a gdigestive
liquid.” This autior admits the presence of a solvent
fluid in the stomach, without, howeyer, attempting to ex~
plain 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 pretending to demonstrate its actual prescence,”
&c. .

Richerand, Bostock, and nearly al] the authors of no-
dern date, teach the doctrine of digestion by the gastric
juice, without, however, pretending to eXplain its exact
mode of operation. Professor Dunglison, whose Work on
“ Human Physiology,” taken as a whole, is perhaps the
most compre]:ensive, arrives at the same conclusion. He
says, “ We have too many evidences in favour of the che-
mical action of some secretion from the stomach during
digestion, to permit us to doubt for a moment gf the fact.”
And again, ¢ From all these facts, then, we are justified *
in concluding, that the food in the stomach is subjected

o the action of a segretion which alters its properties,
and is the principal agent of converting it into chyme.”

I have referred to these learned authors, with the view
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of shewing the ‘exact styte of the science on this sub-
ject.

Though the theory of chymification by the gastric
juice has becomc almost universal with physiologists, and
the medical profession in general, still there are some,
evene of very modern date, who, with all the lights of
science and, exper'ment, from aversion to the slow and
tedious processes by which truths are attained, or, per-
haps, from the ambition of becoming the discoverers of
some new and extraordinary process, or the projectors of
some fanciful theory, deny the power of the gastric juice,
or even'the existence of such a fluid ; and set at naught the
Eexperiments, obscrvations, and opinions of the ablest phy-
siologists and most experienced writers on this subject.

That chymification is cffected by the solvent action of
the gastric juice, aided by the motions of the stomach,
and the natutal wa:mth of the system, not a doubt can
remain in the mind of any candid person, who has had an
opportunity to Ubserve its effects on alimentary substances,
or who das the‘liberality to credit the opinions of those
who have had'such opportunitics.

It has been objected to this hypothesis, that the .s-en.vzble
properties of the gastric juice contradict the opinion of
its active solvent effect. But we should recollect that
many things which mske very little impression on our

.external senses, produce most astonishing effects in other
situations. The air which we breathe, by which we are
surrounded, and which, to our external senses, is almost
inapprbciable,‘is one of the most po\verful and destructive
agents in nature—one portion of which is capable of com-



ANALYSIS OF GASFRIC JUICE. 69

bmmg with all grades of matte}, either slowly and imper-
(.eptlbly, as in the gradual decay of all substances, or ra-
pidly, as in the combustion of wood, or even the hardest
metals,—and which, by means i:lexplicab]e to us, sus-
tains in life and being the whole of animated nature.

The gasfric juice has been submittoll to chemlc.d ex-
amination and analysis, with vanou.,-'ﬁxlts. Pu‘haps in
the present state of the science pf chemlstry it will not
be practicable to astertain its exact chemical character.
The parcels heretofore submitted to analysis have been
very impurc ; but the result of even these partial exami-
nations has becn, to shew that this fluid contain3 a por-
tion of free muriatic acid, combined with the acetic and,
some salts. In the winter of 1832-33, I submitted a
quantity of gastric juice, with no other admixture except
a small proportion of the mucus of the stomach, to Pro-
fessor Dunglison for examination, who, with the assist-
ance of the professor of chemistry of the Virginia Uni-
versity, effected the following analysis,*and was kind
enough to communicate the result to me®by lettor.

.

¢ UNIVERSITY OF VINGINIA,
“ My DEAr SIr, . Feb. 6. 1833.

. ¢ Since I last wrote you, my friend and colleague Pro-
fessor Emmett, and myself, bhave examined the bottle of
gastric fluid which I brought with me from Washington,
and we have found it to contain free muriatic and acetic
acid, phosphates and muriates, with bases of potassa, soda,
magnesia, and lime, and an animal matter .soluble in
cold water, but m.mlublr- in hot. We werg satlsﬁed, you
recollect, in Washington, that free muriatic acid was pre-
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sent, but I had ho concg')htion it existed to the amount
met with in our experiments here. We distilled the gas-
tric fluid, when the free acid passed over; the salts and
animal matter remaining in the retort. The quantity of
chloride of silver thrown down on the addition of the ni-
trate of silver, vza“z astonishing.” '

Zremy

I had been long conw'nced of the existence of free mu-
riatic acid in the gastric fluids. Indéed, it is quite obvi-
ous to the sense of taste; and most chemists agree in
this, however they may be at variance with respect to the
other csnstituents: The analysis of Professors Dungli-
gon and Emmett is certainly as satisfactory as any that
has as yet been made. It is a question, too, whether gas-
tric juice, in so great a state of purity, has ever before
been subjected to chemical analysis.

It is to be hoped that no one will be so disingenuous
as to attribute to Professor Dunglison the design of find-
ing the exnstence of certain chemical agents in the gas-
tric juice, with “the view of propping the theory of the
chemlca’l action of this fluid, which he has maintgined in
his work on  Human Physiology ;” or, in other'words, to
say that he had determined to find certain results; and
that he had accordingly found them. Those who are ac-
quainted with him knov ithat his candour and fairness are
.above the reach of suspicion, and that he would be equally
willing toretract afalse opinion as to maintain a correct one.
Another quantity was sent to him for further analysis, but
I regret that no report has yet been received from him.

In April of tLe present year (1833) a parcel was sub-
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mitted to Benjamin Silliman, M.
try in Yale College. Professional engagements prevent-
ed his examination of the fluid,until the 2d of August,
when he sent me the following res'ult; —

-« Profelsor of Chemis-

¢ Examination of the Gastric Fluid,sAug. 2. 1833.

L]

« 1. The fluid, after being kept +1*% cloge‘y-corked
phial more than three months, from April to August, and
most of the time in 4 cellar, remained unaltered, except
the formation of a pellicle upon the surface, slightly dis-
coloured by red spots. A second pellicle appeared after
the precipitation of the first. It was thicker, anil more
discoloured with dark red spots, like venous blood.

¢ 2. The fluid was cloudy, like a solution of gum ara-
bic; but on filtering it became perfectly clear, and of a
slight straw-ycllow tinge.

¢ 3. The pellicles, which had t.he. appea.rance of dn-
spissated mucus, after being separated from the fluid, be-
came, after exposure to the air, throughout ®f a brownish-
red colour, resembling the inner portion 8f a mass of co-

.agulated blood. This change seemed to 'result from a
sudden oxygenation. . *

¢ 4. The fluid exhaled a slight odour—not disagree-
ai)le—rather aromatic, and very similar to that which it
at first exhaled, but not so strong. It was then rather
disagreeable. *

« 5. Taste feebly salinc, not disagreeable.

¢ 6. Test papers of litmus, alkanet, and purplc cab-
bage. were decidedly réddened. Turmeric paper under-
went no change; but, when previously browned by an

/
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alkali (ammonik), the galutric fluid restored the yellow co-
lour.

“ 7. Nitrate of silver gave a dense white precipitate,
which, after stgnding tive minutes in the sun’s light, turn-
cd to a dark brownish- black; thus indicating muriatic acid.
Mur. and nit. barytes gave a slight opalescénce, indicat-
ing a trace of Qi‘ﬂp’ﬂuric acid ; not improbably there was
also some phosphoric agid.

¢ 8. Specific gravity, when taken in a small thin glass
tube, containing 201 grs. of distilled water, when filled
with the gastric fluid its weight was increased 1 gr. ;
weight of the gastric liquor, therefore, 202 grs. The

"spcciﬁc gravity is, therefore, about 1.005. But little
solid matter in solution.”

At the instance of Professor Silliman, I committed to
the care of Mr Gh‘gn, Consul of his Swedish Majesty in
New York, a bottle containing one pint of gastric juice,
to be transmitied by him to Professor Berzelius of Stock-
holm, ene of tlie most eminent chemists of the age, with
arequest that he would favour me with an analysis. Some
unavoidable delay was experienced in forwarding the bot-
tle, and no returns have yet been received. Tt is hoped,
however, that they will arrive in time to be attached in

an appendix to this v¢ume. !
o The following results have been obtained from partial
examinations and analyses of the gastric juice, or rather,
in most instances, of the mixed fluids of the stomach.

Spa‘llsmzaniz in 1793, after many‘experimonts, declared
the gastxjc juice to be entirely neutral, a solrent for ali-
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mentary matter withén and withc;ut the stomach, that it
did not putrefy at the ordinary temperature of the sto-
mach, but preserved animal matters from putrefaction,
and dissolved them with the aid of heat. *

Scopoli itbund in the gastric juice ¢f the rook, vyater,
gclatine, a saponaccous matter, murivieof ar.nt'nonia, and
phosphate of lime. . .

Carminiti, in 1796, found it, in carnivorous animals,
salt and bitter, and frequently acid V\hen they had eaten,
but not so when fasting.*

Viridet, Werner, Hunter, and others, found ¢he gas-

tric juice acid. *

MM. Marquart and Vauquelin found albumen and free
phosphoric acid in it.

Ticdemann and Gmelin found it to contain, on analysis,
muriatic and acetic acid, mucus, very little ¢t no albunen,
salivary matter, osmazome, muriate ahd sulphate of soda.
In the ashes, carbonate, phosphate, and sylphate of lime,
and chloride of calcium. Principally {ism cargivorous
animals. .

Leuret and Lassaigne, in a hundred parts, fouhd wa-
ter nincty-eight, lactic acid, inuriate of ammonia, muriate
df soda, animal matter soluble in water, mucus, and phos-
phate of lime two parts.

Montégre (1812), who could vomit at will,t and who
analyzed the fluid so obtained, declared it not to be acid—

* Probably because,the.ﬂmd found i in the stomach when fasting

was not gastric juice. .

+ See remarks near the close of this section on Meontegre’s
experiments.
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not a solvent—not slow to putrefy—and so much like sa-
liva, that he regards it ag saliva swallowed.

Prout, 1824, dedareb thc gastm. juice to be really acid
—does not contain an orgapic acid, but free hydrochloric

or mariatic acid.,

These opinions are certainly discordant. The majority
of evidence, however, is in favour of the existence of
pretty active chcmlcal agents in the gastric fluids—per-
haps not sufficient, in comparison with the ordmary ope-
rations*of chemistry, to account for the dxgestlon 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
gaduric juice: aswe(ll as in the chemical examination of
this fluid, has been owing more to the difficulty of obtain-
ing it pure, in sufficient quantity, and under proper circum-
stances? than td any real difference in its effects. Under
the circumstances in which the following experiments
were n'mde, I flatter mysglf that these difficulties have
been obviated ; and if the inferences are incorrect. the
blaine must be attached to the experimenter. He can
only say, that the expr ¥Yiments were made in good faith,

» and with a view to elicit facts.

I think I am warranted, from the result of all the ex-
periments, in saying, that the gastric juice, so far from
being‘ o inert‘as water,” as some “authors agsert, is the
most geperal solvent in nature of alimentary matter—

even the hardest bone cannot withstand its action. It is
Y
\
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capable, even out of the .vtomach,. of effecting perfect di-
gestion, with the aid of due agd uniform degrees of heat
(1000. Fahrenheit), and gnde igltatlon, as wnll be seen
in the following experiments.

The fact that alimentary mattcr is &ransformed, in the
stomach, into chyme, is now pretty gL’neral.ly. conceded.
The peculiar process by which,the change is effected,
has been, by many, considered a problem in physiology.
Without pretending to explain the exact mo(lus operandi,
of the gastric fluid, yet I am 1mpelled by “the weigh% of
evidence, afforded by the cxperiments, deductidns, and
opinions of the ablest physiologists, but more by direct
experiment, to conclude that the change effected by it on
aliment is purely chemical. We must, I think, regard
this fluid as a chemical agent, and its operation as a che-
mical action. It is certainly every way analogous to it ;
and I can see no more objcction to accounting for the
change effected on the food, on the suppsition of a che-
mical process, than Ido in accounting fo’ the various and
diversificd modifications of matter, which dre operated on
in the same way. The decay,of the dead body is a che-
mical operation, scparating it into its elementary prin-
c¢iples—and why not the solution of aliment in the sto-
mach, and its ultimate assimilation into fibrine, gelatine,
and albumen? Matter, in a natural sessc, is indestruc-
tible. . It may be differently combined; and these com-
binations are chemical changes. It is well known that
all organic bodies are tomposed of very fev:' simplé prin-
ciples, or substances, modified by cxcess or diminution
of gome of their constituents. '
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The gastric juice appears to be secrcted from number-
less vessels, distinct and separate from the mucous folli-
cles. These vessels,‘when examined with a 'microscope,
appear in the shape of small lucid points, or very fine
papilly, situated iy the interstices of the follicies. They
discharge t'hf.-ir fitreonly when solicited to do so0, by the
presencc.of aliment, or by mechanical irritation.

Pure gastric juice, when taken directly out of the sto-
mach of a healthy adult, unmixed with any other fluid,
savg a portion'of' the ‘mucus of the stomach, with which
it is most commonly, and perhaps always combincd, is a
clear transparent Yuid ; inodorous, a little saltish, and
:rery perceptibly acid. Its taste, when applied to the
tongue, is similar to thin mucilaginous water, slightly aci-
dulated with muriatic acid. Tt is readily diffusible in
water, wine, Or spirits ; slightly cffervesces with alkalis
and is an effectual solvent of the materia alimentaria. It
possesses the property of coagulating albumen in an emi-
nent dggree; s powcrfully antiseptic, checking the
putrefaction of'meat ; and effectually restorative of healthy
action, ‘when applied to old fectid sores, and foul ulcera-
ting surfaces. *

Saliva and mucus are sometimes abundantly mixed
with the gastric juice ; The mucus may be scparated,

. by filtering the mixture through fine linen or muslin-
cambric. The gastric juice, and part of the saliva, will
pass through, while the mucus and spumous, or frothy
part of the saliva, remains on the Silter.  When not sc-
parated by thé filter, the mucus gives a ropiness to the
flujd, that does not belong to the gastric juice, and soon

\
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falls to the bottom, in loosc vthite floctuli. Saliva im-
parts to the gastric juice an azure tinge, and frothy ap-
pearance ; and, when in large groportion, renders it foctid
in a few days; whereas t}e pur'e gastric juice will keep
for many months, without becoming feetid. '

The gastnc juice docs not Hegin to adcumulate in she ca-
vity of the stomach, until alimentary neafer be received, and
excite its vessels to discharge thejr contents, for I;he imme-
diate purposc of difzestion. It is then seen to exude from
its proper vessels, and increases in proporti'on to the quan-
tity of aliment naturally required, and reccived. A, de-
finite proportion of aliment, only, can be perfectly*digested
in a given quantity of the fluid. From experiments on
artificial digestion, it appears that the proportion of juice
to the ingestmx, is greater than is generally supposed. Its
action on food is indicative of its chemical character.
Like othcr chemical agents, it decomposes or disswlves,
and after combining with a fixed and definite quantity of
matter, its action ceases. When the jsice becomes sa~
turated, it refuses to dissolve more ; and, {f ansexcess of
Jood huve been taken, the residue remain® in the stomach,
or passes into the bowels in ¢ crude state, and frequently
becomes a source of nercous irritation, pain, and diseas,

._fbr « long time ; or until the vis medicatriz nature re-
stores the wvessels of this viscus to their natural and
healthy actions—either with or without the aid of med:-
cine®

Such are the appeamn‘ce and properties of the gastric

* This important prmuple ought never to pe lost sxght of hy
the practitioner.—Ebp1ToR.
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juice; though it is not alwlays to be obtained pure. It
varies with the changing condition of the stomach.
These variations, however, depend upon the admixture
of other fluids, such as :saliva, water, mucus, and some-
times bile ; ‘and, perhaps, pancreatic juice. Tlhc special
solvent itselt—the gastric jugce—is, probably, invariably
the same stib.stanc‘e'.“ Derangement of the digestive or-
guns, slight febrile excitexent, fright, or any sudden af-
Jection of the passions, causes materiat alterations in its
uppearance. ().vcrburlihening the stomach, produces aci-
dity and rancidity in this organ, and retards the solvent
action of*the gastric juice.  General febrile irritation
seems entirely to m':symnd its secretion into the gastric
cavity ; and renders the villous coat dry, red, and irri-
table. Under such circumstances, it will not respond to
the call of alimentary stimulus.* Fear and anger check
its secretion, alfso ;—-the latter causes an influx of bile
into the stomach, w]uch impairs its solvent propertics.
‘When food is®received into the stomach, the gastric
vessels are cxcitetl by its stimulus to discharge their con-
tents, and then Ehymiﬁcation commences. It has been
a favourite opinion of authers, that food, after it has
been received into the stomach, should “remain there a
short period before it undergoes any change ;”t theé':'om—
mon estimatc is one ho . But this is an erroneous
conclusion, arising from inaccuracy of observation. Why
should it remain there unchanged ? It has been received

* Hencc the obvious nccessity of a scraffilous attention to diet
during fever, and a'her acute diseascs.—Epirox.

4 Paris on Diet, p. 39.
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into the organ which is to eftict an iiAportant change
upon it—the gastric juice is ready to corfimence its work
of solution soon after the first, mouthful is swallowed ;
and, certainly, if we admit that tie gastricjuice performs
the office of a chemical ageut, which most physiologists
allow, it is Eontrary to all our,notions qf chemical agtion,
to allow it one moment to rest. It auubt ctzrﬁmence its
operation immecdiately. That ‘i does so, is distinctly
manifested by close’ observation of its action on food, in
the healthy stomach.

But Paris is not alone in this o[.)inion. ‘It appears to
have been a favourite doctrine ; and has been regularly
handed down from one physiologist to another as a sort
of heir-loom to the profession. The successors in the
physiological sciences seem to have been compelled to
receive it with the legacy of their predecessors, without
any doubt of its legitimacy; when, with a'little ratienal
examination of the subject, it would have been found a
fair subject of rejection. It will be seer$ by the follow-
ing experiments, that it has not the slig%test foundation
in truth ; and to them I refer the reader.”

It has been said that when pne meal follows another in
quick succession—aor, in other words, when a subscquent
meal is taken before the previous one is digested, that it
somehow disturbs the process of digestion. This is ge-
nerally true ; and it allows of a definite solution. Iz is,
because more is received into the stomach, in the agyre-
gate, than the gastrig Juice can dissolve. And this dis-
turbance will result as well when too much food hasbeen
taken at once, as when too much has beens received in

\
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rapid successions But, if (he quantity be moderate, no ill
effect will ensue: Many children are in the habit of eat-
ing as often as once an hour through the day, in small
quantities, without expériencing any bad consequences.
Cooks are'also accustomed to the practice of constantly
tasting of the varihus articl?s of food which they are pre-
paring for’ the table, and yet I am not awarc that they
suffer any i;nconvenienqp from the habit. From thesc
and other facts, as well as from directcxperiment, I think
it is perfectly apparent that digestion must progress as
well before as after the expiration of an hour. Tf, as has
been suggested, the ingestion of food, in addition to the
tlelay to itself, retards or stops the chymification of that
which had been previously received, aliment, as it relates
to those children who eat hourly, would be constantly ac-
cumulating, and there would remain in the stomach at
nigkt the whole quantity taken through the day—a sup-
position, not to be 'credited, even by those disposed to
make the most ‘of a favourite opinion or doctrine.
Doctor Wilsch Philip, in his ¢ Treatise on Indiges-
tion,” says, “ the layer of food lying next to the surface
of the stomach is first digerted, and, in proportion as this
undergoes the proper change, and is moved by the mus-
cular action of the stomgch, that next in turn succeeds,
to undergo the same cha;mge.” That chymification com-
_mences on the surface of the food, I have no doubt ; but
I apprehend this to be the case as it respects each indi-
vidual portion, and not the whole mass. I have frequent-
ly taken out portions from the stomach a few minutes
after they had been reccived into that :rgan, when they
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appeared to have received a full *supply of gastric juice
for perfect digestion, when submitted to the artificial
mode. When a due and moderate supply of food has
been reccived, it is probable that the whole guantity of
gastric juice for its compleie solution, is secreted, and
mixed with it in a short time} When" an unusuall}" full
meal has been eaten, the necessary quantity for its com-
plete solution is not so readily sipplicd. If a tenacious
mass of food be used, the external portion of the whole
quantity is first acted on, digested, and suececeding por-
tions presented, &c. There is no ground for the gpiuﬁm
inferred, that the gastric juice never leaves the parietes
of the stomach, except as it chymifies food. It is a thin®
fluid, and is governed by the same laws that other thin
fluids are. Trom numerous examinations of the stomach,
I feel warranted in saying, at least in the huyman subject,
that there is a perfect admixture of gastric juice and food
—that the particles of food are constantly .clmngiﬂg their
relations with cach other, and that they gre mixed with
a quantity of fluid, the gastric juice, liqujds that have

*been taken during the meal, and (as there has gencrally
been observed a large proportion of fluid, even after a
dry and solid meal) I have been led to suspect a synthe-
tic formation of water from its elements., This mixture
is perfectly heterogeneous at first, and is kept jn constant
agitation by the churning motions of the stomach. If
the contents of the stomach be taken out in from thirty
minutes to an hour aftgr eating, they will be found to be
composed of perteggly formed chyme and patticles of food,
intimately mixed and blended ; sometimes in larger and

\
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sometimes in-smaller proportions, according to the vigor-
ous or enfeebled state of the digest‘ive organs, or the
quantity or quality of aliment taken. Most commonly,
if the meal have beet modorate, the process of digestion
will continue in the portion “taken out, whenit is placed
on the bath at a pmpcr tcdnperature, and the motions of
the stomacly are imitated.

From the circumstance, that the introduction of sponge,
tubes, pebbles, &c., by Spallanzani an:l others excited the
discharge of the gastiic juice, and from the fact that the
gu‘m-elgstic tube, in my experiments, produced the same
cffect when the stomach was empty and healthy, T infer
‘chat the first effect of aliment on the stomach is one of
irritation of the gastric papillae, thus exciting the dis-
charge of the gastric juice, and stimulating the muscular
ﬁb{f:s of the stomach. The vermicular motions, being
excited by mechanical irritation, not only carry the in-
gestae o all parts of the stomach, and diffuse its me-
chanical influey ze throughout the whole inner surface of
this org‘an ; bat, by this means, 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
ot the cconomy)until chymification be completed. Some
stimulus secms to be necessarf o continue the motions

" of the stomach after chymification is accomplished, in
order to effect its complete discharge into the lower
bowels. And it appears highly probable that the com-
pound fluid of gastric juice and alimexy, or chyme, by its
acquired acid properties, affords this stimulus, and pro-



H
OLD AND NEW mfvon MIX.S 83
. L]

pagates the contractile motions of’this organ, cven after
the mechanical irritation of the crude food ceases. This
fluid acquires new ‘chemical propertics, becomes more
acid and stimulating, as chymiﬁcation advances, until it
is completed, When it is all transferred tp the duodenurn,
the motions of the stomach cedse. .

TFrom a number of experiments on rabbits by Doctor
Wilsog Philip* with the view of afcertaining the process
of digestion, this gen'tleman has brought his mind to the
conclusion, that when {ood has been takeneat different
times, ¢ the new is never mixed with the old food.” .Wiﬁl
every fecling of respect for so valuable and indefatigable
a contributor to physiological science, I must beg leave,
however, to dissent from this opinion. In many of his
experiments the rabbits were killed soon after the intro-
duction of a fresh quantity of food, and, gencrally, of a
very diffcrent kind. The result was, sthat it was found
scparate from the old food; which was in an advanced
stage of digestion. It was in the centre ofthe old food,
and surrounded by it. This is precisely where 2 new
bolus would be received, and retain its shape ands con-
sistence, in some measure, until "disturbed and brokea up
by.the motions of the stomach. By allowing sufficient
time for the action of this organ, it is probable that the
line of separation would not have been perceived. In-
deed, the Doctor concedes that, when the second quan-
tity of food was of the same kind as the first, and the rab-
bit had been left to livc,f.'or some time, the line of sepa-
ration was very indigtinct. It appcars thatdxe‘fed rab-

* On Digestion.
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bits on oats, and, aftet making them fast for siwteen or
seventeen hours, he fed them on as much cabbage as they
chose to eat, “ and killed them at di?ferent periods, from
one to eight hours ater they had eaten it ;> when the line
of separation bgtween the' new food and that which had
been eaton from cighteen Lo twenty-five hours before was
no doubt guite distinct. I confess I know very little about
the habits of these animals as it respects their mades of
digestion ; but I should be inclined to think that, if the
< line of separation” between the two portions of food
were not sufficiently distinct, it was not for want of time.
In man, one-fifth of the time would have becn more than

¢ sufficient to have disposed of any reasonable quantity of
food. :

Comparative physiology, as well as comparative ana-
u\).my, is undoubtedly very useful ; but, at the same time,
it will not do to maske it of general application. The rab-
bit is a rumin'z_xting animal ; and is it not probable that
the « new foog” found in the ¢ small curvature,” if it be
in fact retained there, is detained for the purpose of re-
gurgitation and remastication before it is digested P If
the circumstance be trué, and there be no deception in
the case, I think this must be the design of the con-
trivance. H

Arguments from analogy may be very plausible, and
are ccrtainly very allowable when the subject presents no
other mode, but they are not conclusivee. We cannot
judge of the mode of digestion i.m the human stomach by
that of aninw s, particularly the granivorous and rumina-
ting animals. Carnivorous animals most resemble man
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in their digestive apparatus. One thing is certain, and
it is capable of demonstration i in the stomach of the sub-
ject of these experiments, that ol and new food, if they
are in the same state of oommmlmon, are readily and
speedily mized in the stomacl . : R
On the subject of exercise or repose, durmo the diges-
tion of a meal, there has been some diversity "of opinioh.
It has generally been conceded, h’owever, that a’state of
reposc is most favourable to chymification. It has been
said that during the digestion of aliment, the energies of
the system were centred on the stomach, and shoald not
be withdrawn to any distant part ; that the stomach be-
comes a “ centre of fluxion,” &c. &c. I 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 deductions of -experime=at, )
than by the propagation of hypothests founded on un-
certain data. From numerous trials, 1 am persuaded
that moderate excrcise conduces considedbly to healthy
and rapid digestion.* The discovery was>the result of
"accident, and contrary to preconceived opinions. * T ac-
count for it in the following way. Gengle exercise in-

* Perhaps the Author’s proposition is expresscd in too general
terms. After a moderate meal, such as we are accustomed to take
at luncheon, moderafe exercise seems to promote digéstion. But
that active exercise immediately after a full meal, such as is gene-
rally taken for dinner, is prejudicial to its digestion, seems to
me to be proved by daily and unequivocal experience, and I
have often seen patients,labouring under indigestion benefited
by refraining from it. During the later stages of, dlgestwn, how-
ever, beginning an hour or two after eating, modemte exercise is
un%ucstwnably conducive to its completion.—EpiTOR.
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creases the circulation of the system, and the temperature
of the stomach. This increase of temperature is genc-
rally about one and a half degrees. Now, if the gastric
juice be u solvent, its action is similar to other chemical
solvents, and its:rapidity i increased in proportion to the
elevationrof temperature. - Of the rcason, I leave others
t» judge ; ‘the effect is certain. Severe and fatiguing
exercigd, on the contrznry, retards digestion. Two rea-
sons present themselves for this,—the debility which fol-
lows hard ldébour, of which the stomach partakes; and
the depressed temperature of the system, consequent
upon perspiratior and evaporation from the surface.

Exercise, sufficient to produce moderate perspiration,
increases the secretions from the gastric cavity, and pro-
duces an accumulation of a limpid fluid within the sto-
nwch, slightly acid, and possessing the solvent properties
of the gastric juicc“in an inferior degree. This is pro-
bably a mixed fluid, a small proportion of which is gastric
juice.*:

Bile is nof cssential to chymification. It is seldom .
found in the stomach erccept under peculiar circum-
stances. [ have observed that when the use of fat_qor
oily food has been per\;evered in for some time, there is
generally the presence of bile in the gastric fluids.

* I have often witnessed the effect of exercise attended with
moderate perspiration in improving both the appetite and diges-
tion, and am therefore in the habit of recommending it to be car-
ried to that extent by dyspeptic patients. In relieving the ten-
dency 'to acidity, its good offccts are equally apparent. The
obscrvations in%he text afford a good physiological explanation of
the fagt.—EDITOR.
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‘Whether this be a pathological phenomer.wn, induced by
the peculiarly indigestible nature of oily food, or whether
it be a provision of nature to assist the chymification of
this particular kind of diet, I have.not as yet, satisfied
myself. Oi} is affected by the gastric juice with consi-
derable difficulty. The alkabhe propértics of the ‘bile
may render it more susceptible of solution ia this fluid,
by altering its chemical character! Irritation of.the py-
loric extremity of‘the stomach with the end of the clastic
tube, or the bulb of the thermometes, generslly occasions
a flow of bile into this organ. External agitation, Jy
kncading with the hand on the right gide, over the re-
gions of the liver and pylorus, produces the same effect.
It may be laid down as a general rule, however, subject
to the exceptions above mentioncd, that bile is not ne-
cessary to the chymification of food in the stomach.
Magendie says, I believe that, in cgrtain morbid co'x’l-
ditions, the bile is not introduced into this organ” (the
stomach) ; inferring, that in a healthy sti't.e it is always
to be found there. There can hardly be a8 greatbr mis-
take. With the exceptions that I have mentioned, it is
never found in the gastric carity in a state of health ;
and it is only in “ certain morbid conditions” that it is
found there.*

* There is one form of impaired digestion in which the fut of
bacon is digested with perfect case, where many other apparently
more appropriate articles of food oppress the stomach for hours.
1t would be interesting and useful to ascertain, whether, in these
cases, bile is present in tjte stomach, and also to discovgr in-
dications by which we could predicate whether, bacon will be

suitable. As yet, although I have often seen the fact of bacon
lwir\g casily digested by a weak stomach, I have not been able to

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

The resulting compound of digestion in the stomach,
or chy, hyme, has begn described as “a homogepcous, pulta-
ceous, greyish substanccf of a sweetish insipid taste,
slightly acifl,” &c. In its homogencous appearance, it is
invariable ; but not il its colour ; that partakes very
slightly of the colour of the food caten. Tt is always of
a lightish oz "greyish colour, varying in its shades and
af)peax;ance, from that of cream, to a greyish or dark-
coloured gruel. It is, also, more consistent at one time
than at another ; modified, in this respect, by the kind
of diet used. This circumstance, however, does not °
affect its homogeneous character. A rich and consistent

’ nuantlty is all alike, and of the same quality. A poorer

and thinner portiog is equally uniform in its appearance.
Chyme from butter, fat meats, oil, &c., resembles rich
cream. T hat".f'rom farinaceous and vegetable diet, has
more the appearance of gruel. It is invariably distinctly
acid. ,

The passage of chyme from the stomach is gradual.
Portions of chyme, as they become formed, pass out, and
are succeeded by othrr portions. In the early stages,
the passage of the chyme into the duodenum is more
slowly effected than in the later stages. At first, it is
more mixed with the undigested portions of aliment, and
distinguish by the symptoins, prior tg experience, the cases in
which it ought,to be allowed. Inmany cases, it proves cxtremely

indigestible. Posslbly this may have some relation to the pre-
sence or absence of bile.— Epiror. .
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is probably separated with considerable difficulty by the
powers of the stomach. In the later stages, as the whole
mass becomes more and more ch‘ymiﬁed and fitted for the
translation, the process is more rapid® and is ascelerated
by a peculizr contraction of tl'r‘e stomacl.a, a descriptien of
which will be found in the next section. It appears to be a
provision of nature, that the chyme, towards the latter
stages of its formatign, should become more stitpulating,
and operatc on the i)yloric extremity of the stomach, so
as to produce this peculiar contraction.

After the expulsion of the last particles of chympe, the
stomach becomes quiescent and no more juice is secreted
until a fresh supply of food is presented for its action, or*
some other mechanical irritation is applied to its internal
coat. ’

Water and alcohol are not affected by the gastric juigp."
Fluids of all kinds are subjcct to the same exemption,
unless they hold in solution or suspension some animal
or vegetable aliment. Fluids pass from tjge stomach very
soon after they are recrived, either by ,absorp'tion or

* through the pylorus. -
- Since the general adoption of the theory of a specific
solvent fluid, others have hcen proposed.

M. Montégre, who, it is said, had the powey of vomit-
ing at pleasure, performed a scries of experiments on
the fluids of the stomach obtained in this way, which in-
duced him to come to, different conclusion on the sub-
ject of digestion. ¢ He conceives that what has been
su?posed to be the gastric juice, is in fact nothing but

. H
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saliva ; that it possesses no peculiar powers of acting ou
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 elective,’
in w:hich the abserbent ve’n'sels, in consequence of their
peculiar sensibility, take up certain parts of the food and
reject others.” *

A cothplete refutation of the conclusions drawn from
the experiments of Montégre will be found in the fact,
which has becn tested by more than two hundred exa-
minati(ms and experiments made by me on the gastric
cavity, that there never exists free gastric juice in the

' stomach unless excited by aliment or other stimulants.
The fluid obtained by Montégre was, in all probability, a
mixture of saliva (which had been unconsciously swal-
fawed) and the mucus of the stomach. Ncither of these
sceretions are capable of digesting aliment, nor could
tRe peculiar products, gencrally obtained from the chemi-
cal analysis of ghe gastric juice, ®e found in them.

The' hypotheses proposed by Professors Smith and
Jackson of this country, are modifications of Montdgre’s
theory. !

The former of these gentlergen supposes that digestion
is performed “by the beins of the stomach and by the
liver” He contends, “ that the first step in the process
of digestion is effected by the capillary veins originating
in the villi of the stomach, with absorbing extremities,
and terminating in the great branches of the vena portuc;”+

* Nofe in Bostock's Physiology, vol. ii, p. 384.
+ Essay on Digestion, p. 63. . .
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that this action is continued throu;;h the small intestines
that the absorbing veins take up the nutrient principles
of the food, and reject, as excrémentitious, the innutri-
tious part ; that these nutrient princlples are mrixed with
the returnirgg blood within tI‘e cavaty sof the abdomen,
and are carried into the liver, where the final* processes
of animalization and conversion into blood are completed.

Professor Jacksop, in a recent work, has prbposed a
new theory, or rath('er revived, in some measurc, the the-
ory of maceration. His hypothesis} as nerly as can be
collected from his work, is as follows :—He supposes that
digestion is performed by submitting food to the action
of different fluids, each of which has ¢ solvent powers for ’
different principles ;”* that the nutrient principles exist
already formed in food, and are released from principles
that are not required for nutrition, by a species of sol-
tion, or maceration. The different fluids, as saliva, mu-
cus from the mouth, throat, stomach, integtines, the bife
and pancreatic juice, ar&the solvents of the different in-
nutritive principles, and separate them from nutriment.
‘He attributes great importance to the action of ¢he sa-
liva; thinks it exercises a « véry energetic operation on
the food,” &c., and denies, altogether, the existence of a
specific solvent fluid.

It is unfortunate for the interests of physiological
science, that it generally falls to the lot of men of vivid
imaginations, and great powers of mind, to become res-

tive under the restraints of a tedious and rowtine mode
»
* Principles of Medicine, founded on the Structure and Func-
tiord of the Animal Organism, p. 354.
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of thmkmg, 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 submitted
to their inspection. © The process of developing truth by
pat.lent and persovenng n,-vestlgatlon, expetiment, and
research, 1s moompatlble with their notions of unrestrain-
ed genius. ' The drudgery of science they leave to hum-
bler and" more unprete:nding contributors. The flight
of genius is, however, frequently erratic. The bold and
ongmal opinivns of Brown for a long time unsettled the
practu:f of medicine ; and the later opinions of Montdgre
and others, have had a like effect on the sister scicnce of

* physiology. It is, however, aright, which men of genius
possess, in common with others, to propose hypotheses,
and to support them with such arguments and deductions

“'ug they may have in their power to bring. Great cau-
tion and circumspection ought, however, to be observed.
I is dangerous to unsettle long cstablished truths; for
it is difficult toflimit the extent®f error. The gratifica-
tion of morbid desire to be distinguished as the propa-
gator of new principles in philosophy, or as the head of a°
new sect, is not the only result to be expected from such
heresies. New opinions or doctrines, whether true or
false, will have admirdrs and followers, and will lead to
practical results. And the errors of one man may lead
thousands into the same vortex.

These, of course, are designed as general remarks ;
and I have no wish to apply therg, so far as bad motives
are inferred,¢to the highly respectable gentlemen men-
tioned ;;d";,ove. Honest objections, no doubt, are enger-
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tained against the doctrine of digestion by the gastric
juice. That they ate so entertained by these gentlemen,
I have no doubt. And I cheerfolly concede to them the
merit of great ingenuity, talents, and learningein raising
objections o the commonly received hypothesis, and
ability in maintaining their iseculiar Opinions» But we
ought not to allow ourselves to be seduced By the inge-
nuity of argument or the blandishments of styles Truth,
like beauty, when % unadorned, is adorned the most;”
and in prosecuting these expcriments and inquiries, I be-
lieve I have been guided by its light. Facts arp more
persuasive than arguments, howcver \ingeniously made,
and by their eloquence, I hope I have been able to plead”
for the support and maintenance of those doctrines, which
have had for their advocates such men as Sydenham,
Hunter, Spallanzani, Richerand, Abernethy, Broussaiz” :
Philip, Paris, Bostock, the Heidelberg and Paris Pro-
fessors, Dunglison, and a host of other luminaries in the
science of physiology.
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CHAFTER VIL

¢
OF THE APPEARANCE NF THE VILLOUS COAT, AND OF
.

THE MOTIONS OF THE STOMACH.

Appearance of the villous coat— Gastric Papille—Healthy aspect
of the villous coat—Its aspect in discase—Motions in the sto-
mach—Effects of—Order of contraction in the muscular fibres
of the stomach—Passage of the chyme out of the stomach.

THE inner coat of the stomach, in its natural and

. healthy state, is of a light, or pale pink colour, varying
it hues, according to its full or empty state. It is of
a soft or velvet-likE appearance, and is constantly co-
vere(i with a very thin, transparent, viscid mucus, lining
the whqle intertbr of the organ.

Immediately beneath the mucous coat, and apparcntly
incorpdrated with the villous membrane, appear small,
spheroidal, or oval shaped,' glandular bodies, from which

" the mucdus fluid appears to be secreted. .

By applying aliment, ‘or other irritants, to the internal
coat of the-stomach, and observing the effect through a
magnifying glass, innumerable minute lucid poifits, and
very fine nervous or vascular papillze, can be seen arising
from the villous membrane, and pwtruding through the
mucous coat, from which distils a pure, limpid, colour-
lcss, slightly viscid fluid. This fuid, thus excited, is in-

A
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variably distinctly acid. The mucus of the stomach is
less fluid, more viscid or albuminous, semi-opaque, some-
times a little saltish, and does hct possess the slightest
character of acidity. On applying the tongue torthe mu-
cous coat of uthe stomach, in lt; empty, Jinirritated state,
no acid taste can be perceived. When food,or ot.her
irritants have been applied to the villous menibrane, and
the gastric papille e:;cited, the acld taste is immediately
perceptible.  These papille, I am convinced from ob-
servation, form a part of what are called byeauthors, the
villi of the stomach. Other vessels, perhaps absgrbin.g
as well as secretory, compose the remairder. That some
portion of the villi forms the excretory ducts of the ves-
sels, or glands, I have not the least doubt, from innume-
rable ocular examinations of the process of secretion of .
gastric juice. The invariable cffect of applying alimens~"
to the internal, but exposed part of thegastric membrane,
when in a healthy condition, has been thg exudation of
the solvent fluid, from the above-mentioted papillee.—
Though the apertures of these vessels could not be seen,
‘even with the assistance .of the best microscopes that
could be obtained, yet the poihts from which the fluid
issued were clearly indicated by the gradual appearance
of innumerable very fine lucid specks, rising through the
transparent mucous coat, and seeming to burst, and dis- ‘
charge themselves upon the very points of the papille,
diffusing a limpid, thin fluid over the whole interior gas-
tric surface. This appgarance is conspicuous only during
alimentation or chymification. These lasd points, I
have no doubt, are the termination of the excretory ducts
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of the gastric vessels or glands, though the closest and
most accurate observation may never be able to discern
their distinct apertures. '

The fluid so discharged, is absorbed by the aliment in
contact, or collegts in sma._l drops and trickles down the
sxdes of the stpmach to thc more depending parts, and
therc mingles with the food or whatever else may be
contained in the gastric cavity. This fluid, the efficient
cause of digestion—the true gastric juice of Spallanzani,
I have no doubt—has generally been obtained, for expe-
l'ifnem:e by mechanical irritation of the internal coat of
the stomach, produced by the introduction of a gum-

* elastic tube, through which it has been procured.
The gastric juice never appears to be accumulated in
. the cavity of the stomach while fasting ; and is seldom, if
“wver, discharged from its proper secerning vessels, except
when excited by thz natural stimulus of aliment, mecha-
nical irritation of tubes, or other excitants. When ali-
ment is receivq,], the juice is given out in ¢xact proportion
to its requirements for solution, except when more food has
been taken than is necessary for the wants of the system.

When mechanical irrifation by a non-digestible sub-
stance, as the elastic tube, stem of the thermometer, &c.,
has been used, the secletion is probably less than when
the irritatipn has been produced by such substances as
are readily dissolved in the gastric juice. Alimentary
stimulus, when taken iuto the stomach, is diffugsd over
the w.hole villous surface, and exq’;tes the gastric vessels
generally to.gxcrete their fluids copiously ; whereas the
irritation of tubes, &c., is local, and prodiices only a par-
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tial excitement of the vessels, an;l a scanty flow of the
gastric juice. Hence the slowness in obtaining the clear
fluid from the empty stomach through the tube. I have
never, on numerous trials, been nble. to obtain at any one
time more than one and a hald or two gunces of thisafluid
after the stomach had disposed of its .alimentgr'y matters,
however long the period of abstjpence had been. The
discharge of this small quantity has generally been ex-
cited by the introduction of the tube. Ten, fifteen, or
more minutes, wére necessary to collect even this small
quantity. Whenever fluid was obtained in larger quan-
tity, as was sometimes the case, it invariably contained |
more than the usual quantity of mucus.

On viewing the interior of the stomach, the peculiar
formation of the inner coats is distinctly exhibited. ;
When empty, the rugz appear irregularly folded uporf
each other, almost in a quicscent stZute, of a pale pink
colour, with the surface mercly lubricated with mucus.
On the application of aliment, the (u'lion‘qf' the vessels is
increased, the colour brightened, and the vérmicular mo-

“tions excited. The small gastric papille begin to dis-
charge a clear transparent fluid (the alimentary solvent),
which continues abundantly to accumulate as aliment is
received for digestion.

If the mucous covering of the villous coat be wiped off
with a sponge or handkerchief during the period of chy-
mification, the membrane appears roughish, of a deep
pink colour at first ; bdt in a few seconds, the follicles
and fine papille begin to pour out their res;'zective fluids,

which being diffused over the parts abraded of mucus,
1
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restore to them their peculiar soft and velvet-like appear-
ance, and pale pink cologr, corresponding with the undis-
turbed portlons of tlu, membrané, and the gastric juice
goes on accumulatmg,, and,trickles down the sides of the
stomach again,

If the 'rq.embran'c be wiped off when the stomach is
empty, or during the period of fasting, a similar rough-
ness and deepened colour appear, though in a less de-
gree, and the mucous exudation is more slowly restored.
The follicles .appearﬁto swell more gradual]y. The fluids
do not*accumulate in quantity sufficient to trickle down,

, as during the time of chymification. The mucous coat
only appears to be restored. -

The foregoing, I believe to be the natural appearances

- of the internal coat of the stomach in a healthy condition
oF the system.

In disease, or pa;tial derangement of the healthy func-
tion, this mentbrane presents various and essentially dif-
ferent appearances. "

In febrile diathesis, or predisposition, from whatever
cause—obstructed perspiration, undue excitement by’
stimulating liquors, overloading the stomach with food—-
fear, anger, or whatevjr depresses or disturbs the ngrvous
system—the villous coat becomes sometimes red and dry,
at other times, pale and moist, and loses its smooth and
healthy appearance; the secretions become vitiated,
greatly diminishcd, or entirely suppressed ; the mucous
coat sca.rcely perceptible ; the f8ilicles flat and flaccid,
with seerdtions insufficient to protect the vascular and
nervous- papillee from irritation.
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There are sometimes found, on the internal coat of the
stomach, eruptions or decp rgd pimples, not numerous.
but distributed here”and therc’ upon the v:llous mem-
brane, rising above the surfoce of the mucous coat. Thesc
are at first sharp-pointed anfl red, by} frequently become
filled with white purulent matter. At oth(;r.times, irre-
gular, circumscribed red patchgs, varying in size or ex-
tent from half angdnch to an inch and a half in circum-
ference, are found on the internal coat. These appear
to be the eftcct of congestion in the minute bloodvegsels
of the stomach. There are, also, seen at timles small
aphthous crusts in connection with” these red patches.
Abrasion of the lining membrane, like the rolling up of
the mucous coat into small shreds or strings, leaving the
papille bare for an indefinite space, is not an uncommon
appearance. ”

These diseased appcarances, when very slight, do not

always affect essentially the gastric a]g)aratus. ‘When
considerable, and particularly when there are correspond-
ing symptoms of diseasc, as dryness of the mouth, thirst,
accelerated pulse, &c., no gagtric juice can be emtracted,
not even on the application of alimentary stimulus.
"Drinks received are immediately absorbed, or otherwisc
disposed of, none remaining in the stomach ten minutes
after being swallowed. Food taken in this condition of
the stomach, remains undigested for twenty-four or forty-
eight hours or more, increasing the derangement of the
whole alimentary ca'x’xal, and aggravatin[av the general
symptoms of disease.*

® Thesc appearances of the villous coat and the non-secretion
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After excessive eat'm‘g or drinking, chymification is
retarded s and, although the appetite be not always ‘im-
paired at first, the fluids'become atrid and sharp, exco-
riating the 'edges of tile apeygure, and almost invariably
produee aphthous fatches, dad the other indications of
a diseased ‘sgate of the internal membrane, mentioned
above. Vitiated bile is glso found in the stomach under
these circ‘umstances; and flocculi of mucus are much
more abundant than in health.

Whenever this morbid condition of the stomach occurs,
with thetusual accompanying symptoms of disease, there
is generally a corresponding appearance of the tongue.
When a healthy state of the stomach is restored, the
tongue invariably becomes clean.

- "\

Motions oF THE StomMAcH.—With the anatomy of
this organ, I have at ‘prcsent nothing to do; it does not
come within the:limits which I'have prescribed to myself.
Its motions, as comprising a part of the process of diges-
tion, I have éhdeavoured to observe as accurately as
pmctica.ble, and I give the yesult.

The human stomach is furnished with muscular fasci-
culi, so arranged as to st orten its diamcter in every dires
tion. By the alternate contraction and relaxation of

» these bands, a great variety of motion is induced on this

of the gastric juice in feverish states of the system, aro very im-
portant in a practical point of view, and shew how injurious and
contrary to nature it is to insist on givieg food in such circum-
stances by way (] supporting the strength. Drinks are uscful, be-
cause they are not digested but absorbed, and thus refresh the
hody ; huf solid food taken into the stomach, cun act only as an
irritant witére t} erc is no gastric juice to digest it.—Eviror.
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organ, sometimes transversely and at other times longi-
tudinally. These alternate contractions and relaxations,
when affecting the transverse diameter, produce what
are called vermicular or pergstaltic ‘motions. "The effcct
of the contraction of the longitudinal fbres, is to apgroxi-
mate 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 motions not only
produce a constant disturbance, or’ churning of the con-
tents of this organ, but they compel them, at the same
time, to revolve around the interior ffom point to point,.
and from one extremity to another. In addition to these
motions, there is a constant agitation of the stomach,
produced by the respiratory muscles. i

These contractions and relaxations of the muscular
fasciculi do not obscrve any very ‘exact mode. Their
motions are modified by various circumstances, such as
the stimulant or non-stimulant property of the ,ingcsta,
the healthy or unhealthy state of the intetnal coat of the
stomach, by cxercise, and by‘rcpose, &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, passcs the aperture,
descends into, the splenic extremity, and follows the great
curvature towards th¥ pyloric end. Tt then returns, in
the course of the smaller curvature, makes its appearance
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again at the aperture in its descent into the great curva-
ture, to perform similar reyolutions. *

Such I have ascertaintd to be the revolutions of the
contents of the stomach, fromp being able to identify par-
ticulag portions of food, andtrom the fact, thdt the bulb
of the tllermomeber, which has been frequently intro-
duced durmg chymification, mvarmbly indicates the same
movements. These revolutions are gompleted in from
one to threc minutes. They are probably induced, in a
great measurc, by the'circular or transverse muscles of
the stomach, as indicated by the spiral motion of the stem
of the thermometér, both in descending to the pyloric
portion and ascending to the splenic.* These motions
are slower at first than after chymification has conside-
tably advanced.

“While these revolutions of the contents of the stomach
are progressing, the trituration or agitation is also going
on. There is aeperfect gdmixture of the whole ingesta,
during the period of alimentation and chymification.
There is nothidg of the distinct lines of separation be-
tween old and new food, and peculiar central or periphe-
ral situation of crude, as distinguished from chymified
aliment, said to have been observed by Philip, Magendie’
and others, in their expe;'iments on dogs and rabbits, to

,be scen in the human stomach ; at least in that of the
subject of these experiments. The whole contents of’
the stomach, until chymification be nearly complete, ex-

* The terms ¢ descending " and “‘ ascending,” are used here, as
well as in many other places, relatively ; because the examina-

tions were y‘em]ly made while the man was lying on his right
side.
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hibit a heterogeneous mass of solids and fluids ; hard and
soft ¥ coarse and fine ; crude and chymified; all inti-
mately mixed, and circulating promiscuously through the
gastric cavity, like the mixed gontents of a closed vessel,
gently agitted or turned in the hand..

If a mouthful of some tenacious food be swallc;wed,
after digestion is considerably advanced, it Will be seen
passing the opening‘r, to the grea't curvature ; #nd in the
course of about one and a half or two minutes, it will re-
appear, with the general circulatirlg contents, more or
less broken to pieces, or divided into smaller pieges; 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 motions wete simply revolution-
ary, the central portions would retain their situation,
until the outer, or chymified part, had ﬁmased Jjnto the
duodenum, in successive parcels; which, it is evident,
would very much retard the process of digestions

As the food becomes more ‘and more changed from its
‘crude to its chymified state, the acidity of the gastric
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 direction ;
giving the contained fluids an impulse towards the pylorus.

It is probable, that from the very commencement of
chymification—from the time that food 8 received into
the stomach—auntil that organ becomes empty, portions
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of chyme are constantly passing into the duodenum,
through the pyloric orifice, as the mass is presented at
each successive revolution. I infer this from the fact
that the vulume is constan@ly decrcasing. This decrease
of vo.lume, however, is slow at first; but is*rapidly ac-
celerated towards the conclusion of digestion, when the
whole mass becomes more or less chymified. This ac-
cclerated® expulsion ap;;ears to be effected by a peculiar
action of the transverse muscles, or rather of the ¢rans-
verse band, as described by Spallanzani, Haller, Cooper,
Sir E. Home, and others, in their experiments on ani-
mals. This band is situated near the commencement of
‘the more conically shaped part of the pyloric extremity,
three or four inches from the smaller end. In attempt-
ing to pass a long glass-thermometer tube, through the
aperture, into the pyloric portion of the stomach, during
the latter stages of ‘digestion, a forcible contraction is
first perceived a} this point, and the bulb is stopped. In
a short time, th¥re is a gentle relaxation, when the bulb
passes without difficulty, and appears to be drawn, quite
forcibly; for three or four inches, towards the pyloric end.
It is then released, and forced back, or suffered to rise
again ; at the same time giving to the tube a circular, or’
rather spiral motion, and frequently revolving it com-
pletely over. These motions are distinctly indicated,
and strongly felt, in holding the end of the tube between
the thumb and finger ; and it requires a pretty forcible
grasp to prevent it from slipping frdm the hand, and be-
ing drawn suddenly down to the pyloric extremity. When
the tube is left to its own direction, at these periods of
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contraction, it is drawn in, nearly ‘its whole length, to the
depth of ten inches : and when drawn back, requires con-
siderable force, and gives to the ﬁngers the sensation of
a strong suction-power, like awmg the piston from an
exhausted tube. This ceaset as soon‘as the relaxation
occurs, and the tube rises again, of its own acd)rd three
or four inches, when the bulb seems to be obstructed
from rising furtherg but if pulled up an inclf or two,
through the stricture, it moves freely in all directions in
the cardiac portions, and mostly inclines to the sple::ic
extremity, though not disposed to make its exif at the
aperture, ’

Above the contracting band, and towards the splenic '
portion of the stomach, the suction or grasping motion is
not pcr::eptible; but when the bulb is pushed down tos
this point, it is distinctly felt to be grasped, and confined
in its movements.

These peculiar motions and contractions continue un-
til the stomach is perfectly empty, and ﬁ{)t a i)a;ticle of
food or chyme remains; when all becomes quicscent

' again. , .
If the bulb of the thermometer be suffered to be drawn
down to the pyloric extremity, and detained there for a
short time, or if the experiment be repeated too fre-
quently, it causes severe distress, and a scnsation like
cramp or spasm, which ceases on withdrawing the tube ;
but leaves a sense of soreness and tenderness at the pit
of the stomach. ’
The peculiar contractions and relaxatidns, mention-
ed above, succeed each other, at irregular intervals of
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from two to four or five minutes. Simultaneously with
the contractions, there is a general shortening of the
fibres of the stomach. ¢ This organ contracts upon itself
in every direction ; and its contents are compressed with
much force. Tl:le va]vugr portion of thd-stomach is
firmly thrust into the aperture, closing the orifice, pre-
venting the.egress of aliment, and obstructing the view
of the interior. During the intervals of relaxation, the
rugze perform their vermicular actions, the undulatory
motions of the fluids continue, and the alimentary and
ch.ymops masses appear, revolving as before, promiscu-
.ously mixed, throtigh the splenic and cardiac portions.
All these facts, taken together, will, I think, rationally
admit of the following explanation. The longitudinal
swmuscles of the whole stomach, with the assistance of the
transverse ones of the splenic and central portions, carry
the contents into tht pyloric extremity. The circular or
transverse muscles contract progressively, from left to
right. ‘Wy’hen‘hc impulse arrives at the transverse band,
this is excitedsto a more forcible contraction, and, closing
upon tne alimentary matt:ar and fluids, contained in the '
pyloric end, prevents their regurgitation. The muscles
of the pyloric end, now contracting upon the egntents
detained there, separaté and expel some portion%f the
chyme. It appears that the crude fogd excites the con-
tractile power of the pylorus, so as to prevent its passage
into the duodenum, while the thinner chymified portion
is pressed through the valve, info the intestine. After
the contractfle impulse is carried to the pyloric extre-
mity, the circular band, and all the transverse muscles
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become relaxed, and a contractio commences in a re-
versed direction, from right to left, and carries the con-
tents again to the splenic ext.ren'uiey, to undergo similar
rcvolutions. ' .

It would appear, then, that e discharge of the chyme
from the stomach, is effected by mechanical Smpulse.
But, I confess, I do not like to give an opinio:'m. I state
the circumstances as, they have occurred. The idea of
mechanical force, I admit, is_liable to objection ; but,
perhaps, not more so than that of tht seleesing power of
the pylorus. Whatever bias I may have in favour of the
former method, has been forced upon e by the deduc-
tions of experiment and observation.
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CHAPTER VIIIL

OF CHYLIFICATION, QND THE USES OF THE BILE AND
° PANCREATIC JUlCrEo

Passage of chyme intg the duodenum—and there converted into
chyle by the agency of the bile and pancreatic juice—Chyle
nlv:nys the same in health—Changes occurring in the duo-

denum. .

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 assi-
milation to the circulating fluids of the system by the luc-
teal absorbents. Yt is at first slowly received into this
organ from tl{e stomach, but, during the later stages of
chymification, its transmission becomes more accelerated.
The duodentm is so constituted, that the passage of the,
chyme through it is considerably retarded ; and hence,
in some pathological conditions of the system, the pres-
sure on that organ from repletion is considerable, and
frequently produces gr at 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,
by the contajned iluids, until the‘ whole becomes assimi-
lated. Tlle;' are more or less rapid, varying at different
sections 6f the canal, of which it is not nccessary to par-
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ticularize. These motions are ex.cited by the stimulus
of the chyme, and occur at intervals, on the introduction
of each quantity passed through thé pylorus.

The chymous mass is not cbanged.until it artives at,
or passes the thouth of, the duct‘us choledochus, when the
liver and pancreas are excited to diszha.rge. their re-
spective fluids. These mix with the chyme, and pro-
duce an essential altgration in its sensible and chemical
properties. At this point the lacteal absorbents com-
mence. ' .

That the change from a chymous to a chylous stage,
is effected by the operation of the bile' and pancreatic
juice, there can be no doubt. Of the nature of this
change there is some diversity of opinion. Chyle is ge-
nerally described as “ a white opaque substance, con-
siderably resembling cream in its aspect and physical
properties,” * though it is said to vary slightly, accord-
ing to the kind of aliment which had been used. It is
my impression, howevcr, that pure chyle, taken from the
lacteals of a healthy subject, and prodﬁccd by natural
food, is invariably the same sul::stance in the same "indi-
vidual. Changes that have been observed must be
veckoned as the effect of a pathological state of the sys-
tem, or the absorption of a non-digesting substance. Me-
dicines and other substances, which are not capable of
digestion, are sometimes taken up by the lacteal absorb-
ents, and may pro&uce an alteration in the physical and
chemical properties of chyle. It is possible that a small
proportion of oil may cscape the action of ti¥e digestive

* Bostock's Physiology, vol. ii. p. 392.
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apparatus, be absorb;d by the lacteals, and produce the
opaque, white colour, mentioned by authors as soimne-
times appearing. C:)untenance is given to this sugges-
tion by ‘the fact, that the, more opaque-coloured parts of
chyle are found floating on the surface, and that it is al-
ways dlscovcred after the ingestion of oily food. At
other times it is uniform in its colour and consistence,
whatever colouring matter may have been contained in
the food.

., I wish to' be understood to say, that every species of
aliment produces the same kind of nutrient principles.
With the view of attempting an investigation of this sub-
ject, as has been previously mentioned, I instituted some
imperfect experiments and examinations. From the re-
sult, see Experiments, Second Scries, from 47th to 56th.
By the addition of bile and dilute muriatic acid, and sub-
sequently pancrea;tic juice, to chyme formed in the arti-
ficial way, agwell as in the stomach, it separated into
three- distinct parts, a reddish-brown sediment at the bot-
tom, a whey-coloured fluid in the centre, and a creamy
pelllcle at the top. Each repetition of the experiment
produced a similar result, though not exactly alike in all.
The central portion I suspect to be imperfectly-formed
chyle. The -sedimeht, from its appearance and the
coarseness of its particles, I judge is incapuble of being
acted on or taken up by the absorbents ; the creamy or
oily pellicle is not only liable to the same objection, but
is irf too sma]l proportion to the ingesta. The fluid part
is “fitted, by its fluidity, for the ready action of the ab-
sorbents, and is, moreover, in sufficient quantity for the
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purposes of nutrition. The change of colour and con-
sistence is probably cffected in the lacteal glands and
vessels. The sediment and pelhicle, I apprehend, are
both excrementitial. The ¢ irregular filaments” attached
to the valvulz conniventes, mentioned vy Magendie,and
which he concluded to be imperfectly-f'ormed chyle, werc
undoubtedly portions of the creamy pellicle found in the
experiments referreg to.

But what is the nature of the changes effected in the
duodenum ?  Aliment, after being introduccd into the
stomach, is dissolved in the gastric juice, and forms a
new compound with this fluid. The constitucnt cle-
ments of food are various. When compounded with the
gastric juice, they may, ncvertheless, be said to form a
simple compound, or a gastrite of aliment. 1 am indiffe-

rent about terms ; and this will as well convey my mean-
ing as any other. When this gastrite is int -oduced into
the duodenum, and mixed with the hepat‘c and pancrea-
tic fluids, are we not warranted, from all the fagts that
have been observed, in saying, that there is a gencral
" play of chemical affinities in ’that organ, separatiig the
nutrient principles, and forming various new compounds
ffom the elements of each? The chymous mass charfgesd
its colour, and loses its acidity. There is a sensible ex-
trication of gas, as observed by Magendie and others.*
In the stomach oxygen is found mixed with a small pro-
portion of hydrogen. In the intestines an increased pro-
portion of hydrogen exists, with carbonic acid, nitrogen,

)
* The escape of gas is generally observable in mixing these fluids
with chyme in my experiments.
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&c., but no oxygen. "Does not the acid of the chyme
unite with the alkalis of the bile, and form new com-
pounds ? And do not ‘other equally important changes
take place ? This subject, I confess, is obscure, and per-
hapg will not aditit of a vzry perfect investiyation.

The constant a:gitation which is maintained in the in-
testines préserves the ‘(_:hyle in a state of perfect admix-
ture with the other fluids until ahsor];tion has taken place.
By standing at rest the separation mentioned above is
cvident and perfect.’

It hes been supposed that the mucus of the intestines
has somc 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 in-
ternal coat of the intestines, and perhaps to dilute their

contents. |
It has bewn sugglested that digestion can be perfected
in the duodenum and lower bowels when the food has
not be¢n Eubn‘litted to the action of the stomach and its
fluids. In two cxperiments by Magendie, one failed, and
the other was attended with partial success. Too much’
relianec ought not to be ;;laccd on experiments that re-
yus .such severe and cruel vivisections as were resorted
to in thesc cases. It i.! possible, as suggested by Dun-
glison, that the presence of crude aliment in the duo-
denum may excite the discharge of gastric juice in the
stomach, its expulsion into the duodenum, and its conse-
quent action on the food,-bef.'ore %t is affected by the bile
and pancreafic juice. Or it may be that the upper part
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of the duodenum is furnished with vessels which secrete
a fluid similar to gastric juice. » . ‘
Experiments have also been insgituted wit.h the view
of ascertaining whether chyle can be ﬁ.)rmed without the
admixture of the hepatic and pancreatjc fluids with#ari-
ous results. Brodie ascertained, by tying the ductus
communis choledochus in youngecats, that the process 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 r.osy yellow eo-
lour,” which afforded, on analysis, the same constituents
of chyle, although the animals which .were the subjccts
of the operation had been kept some time without food.
There is certainly an apparent discordance in these re-

ports. But it is possible they may be explained and

reconciled. It is well known that thg absorbents are ac-
tive during a protracted fast (as in these last experi-
ments), and are constantly taking up th}, cellular sub-
stance, for the purpose of supplying the bloodvesscls
 with these broken-up solids of the system.” Emagiation
is the effect of absorption. The lacteals, like other ab-
sorbents, have undoubtedly their appropriate stimulus ;
but, if that be withholden, they will feed on other sub-
stances, the cellular and other solid parts within their
reach. If such be the case, it will account for the rosy-
coloured fluid found in the lacteals by Magendie and
others.
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EXPERIMENTS. &c. -

FIRST SERIES. *

EXPERIMENT 1. |

August 1. 1825.—At 12 o’clock,” a.m., I introduced,
through the perforation, into the stomach, the following
articles of dict, suspended by a silk string, and fastcned
at proper distances, so as to pass in without pain—viz. ?
—ua piece of high seasoned @ la mode becy, a piece of raw
salted fat pork, a picce of raw saltei lean beef, a piece
of boiled salted beef, a piece of stale bre%d, and a bunch
of raw sliced cabbage ; cach piece weighing abour twg
drachms ; thelad continuing his usual enployment about
the house. *

At 1 oclock, pP.m., withd;ew and examined them—
found the cabbage and bread about half digested ; the
pieces of meat unchanged. Returned them into the
stomach.

At 2 o’clock, p.m. withdrew them again—found the
cabbage, bread, pork, and boiled beef, all cleanly digest-
ed,* and gonc from thf string ; the other pieces of meat

[ ]

* Thesc experiments are inscrted here, as they were originally
taken down in my note-book, with very little altera of phraseo-
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but very little affected. ' Returned them into the stomach
again.

At 2 o’clock P.M.* examined again—found the d-la-
mode-beef partly digested ; the raw beef was slightly
macerated on the surface, but its general textu.e was firm
and entire. The sfnell and taste of the fluids of the sto-
mach were s'lightly rancid ; and the boy complafﬂed of
some pain‘and uneasiness at the breast. Returncd them
again.

'I:he lad complaining of considerable distress and un-
casiness at the stemach, general debility and lassitude,
wnth gome pain in ‘his head, I withdrew the string, and
found the remaining portions of aliment nearly in the
same condition as when last examined; the fluid more
vancid and sharp. The boy still complaining, [ did not
return them any more.

August 2—The \listress at the stomach and pain in
the head contipuing, accompanied with costiveness, a

_depressed pulsg, dry skin, coated tongue, and numerous
white spots, or pustules, rcsembling coagulated lymph,
spread Lver the inner surface of the stomach, I thought
it advisable to give medicine ; and, accordingly, dropped
into the stomach, through the aperture, half a dozen
calomel pills, four or five grains each; which, in about
threc hours, had a thorough cathartic effect, and removed
logy, and none of the sense. Subsequent experiments have some-
times convinced me of errors in formerones. When this has been

the case, I have gencrally made the corrections in the way of re-

murks, ‘or observations, as in this experiment.
]
® There is evidently an error in repeating the same hour here ;

but {t is impossible to correct it.——Ep1ror.
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all the foregoing symptoms, and the diseased appearance
of the inner coat of the stomach; The effect of the me-
dicine was the same as when administered in the usual
way, by the mouth and a:sopfnagus, .except tHe nausea
commonly olcasioned by swallowing pi.Hs.

Rem:;b_Tllis experiment cannot be considered afair
test of the powers of the gastric juice. The cabbage, one of
the articles which w;s, in this instance, most speedily dis-
solved, was cut into small fibrous picces, 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 interstices ; and probably
fell from the string as soon as softened, and before it was
completely dissolved. These circumstances will account o
for the more rapid disappearancc of these substances,
than of the pieces of meat, which #ere in entire solid
picces when put in. To account for the, disappearance
of the fat pork, it is only necessary to reiark, that the
fat of meat is always resolved into oil, by she warmth of*

"the stomach, before it is digested. I have generaly ob-
served that when he has fed on fat meat or butter, the
wholc 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 the dis-
appearance of the pork from the string. I think, upon
the whole, and subsequent experiments have confirmed
the opinion, that fat mBats ace less easily digested than
lean, when both have reccived the same :lvantages of
comminution. Generally speaking, the looser the tex-
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ture, and the more tender the fibre, of animal food, the
casier it is of dlgestnon

This expnnment is lmportant, in a pathological point
of view.* It confirms the opinion, that undigested por-
tiops of food in the stomach produce all th& phenomena
of fever; and is calculated to warn us of the danger of
all exct.sses, where that organ is concerned. It also ad-
monishes us of the necessity of a perfect comminution of

the articles of diet.
EXPERIMENT 2,

August 7.—At 11 d’clock, A.M., after having kept the
lad fasting for seventeen hours, I introduced the glass-
tube of a thermometer (Fahrenheit’s) through the perfo-

, ration, into the stomach, nearly the whole length of the
stem, to ascertain the natural warmth of the stomach. In
fiftcen minutes, orgless, the mercury rose to 1000, and
there remained stationary. This I determined by mark-
ing the heigl!: of the mercury on the glass with ink, as
it stood in the stomach, and then withdrawing 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, exrgpt 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 into the liquor in the vial ; corked the vial tight,
and placed it in a saucenan filled with water, raised to
the tcm};emgure of 100°, and kept at that point, on a
nicely regulated sand-bath. In forty minutes digestion
had distinctly commenced over the surface of the meat
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In fifty minutes the fluid had become quite opaque and
cloudy; the external texture began to separate and be-
come loose. In sizty minutes chyme began to form.

At 1 oclock p.m. (digestion hav'.ing progréssed with
the same re.gularity as in the last half hour), the celjular
texturg seemcd to be entirely destt’oyed, ‘lehving the
muscular fibres loose and unconpected, floating about in
fine small shreds, very tender and soff. At 3 o’clock, the
muscular fibres had diminished one half, since last exa-
mination at 1 o’clock. At 5 o’clock, theyswere nearly. all
digested ; a few fibres only remaining. At 7 o’clock, the
muscular texture was completely brokén down, and only
a few of the small fibres floating in the fluid. At 9 o’clock,
every part of the mcat was completely digested.

The gastric juice, when taken from the stomach, wase
as clear and transparent as water. The mixture in the
vial was now about the colour of wifey. After standing
at rest a few minutes, a fine sediment of the colour of the
meat subsided to the bottom of the vial. *

ExpERIMENT 3.

August 7. At 11 a.m. I suspended a piece of beef;
éxactly similar to that in the vial (Ex. 2.), into the sto-
mach, through the aperture. At 12 o’clock M. withdrew
it, and found it as much affected by digestion as that in
the vial ; there was little or no difference in their appear-
ance. Returned it again. At 1 o'clock p.m. I drew
out the string, but the’meat was all completely digested

and gone. .
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Remarks.—The effect of the gastric juiceon the piece of
meat suspended in the stamach, was exactly similar to that
in the vial, only more rapid after the first half hour, and
sooner completed Digestion commenced on, and was
con€ned to, the surface entirely in both snuatlons. Agi-
tation accelerated the solution in the vial, by removing
the coat that was digestcd on the surface, enveloping the
remainder of the mest in the gastric fluid, and giving this
fluid access to the undigested portions.

. EXPERIMENT 4.

August 8.—At 9 o’clock .M., I drew off an ounce
and a half of gastric juice into a thrce ounce vial, sus-
pended two pieces of boiled chicken, from the breast and

* back, into it, and place(f it in the same situation and tem-
perature as in the second experiment, observing the
same regularity and minuteness.

Digestion coinmenced and progressed much the same
as in the second experiment, but ratier slower : the jow!
appearing to be more difficult of digestion than the flesh.
The texture of the chicken being closer than that of the
beef; the gastric juice appeared not to insinuate itself into
the interstices of the rpuscular fibre so readily as into the
beef, but opcrated entirely upon the outer surface, dis-
solving it as a piece of gum-arabic is dissolved in the
mouth, until the last particle was digested.

The colour of the fluid, after, Jigesting the chicken,
was of a greyish-white, and more resembled a milky fluid
than whey, which was the colour of the chyme from the
beef.
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The contents of both vials, kept perfectly tight, re-
mained free from any feetor, agidity, or offensive smell
or taste, from the time of the experiments (7th and 8th
August) to ghe 6th of September ; at which time, that
containing the solution of boiled beef became very offen-
sive and putrid ; while that containing the chyme from
the boiled chicken was perfectly*bland and swept. “Both
were kept in exactby similar situatiofs.

Remarks—1It is perhaps unnecessary to make any cam-
ments on the result of the above experiments. Each one
will make up his opinion from the facts. These demonstrate,
at lcast, that the stomach secretes a fluid which possesses
solvent properties. The change in the solid substances
is effected too rapidly to be accounted for on the princi-.
ple of either maceration or putrefact.ion. I shall be able
to shew, in some of the following experiments, that ali-
ment undergoes the same changes in the’ 30mach as are
effected in the mode here adoptéd. .

The young man who was the subject of these experi-
ments, left me about this tigne (September 1825) and
went to Canada, the place of his former residence. The
éxperiments were consequently suspended.
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SECOND SERIES.

'  Fort Crawrorn, UrpErR Mississirel,
June 20. 1829.

‘ALExis ST MaRTIN having returned from Canada,
after an absence of nearly four years, with his stomach
. in the same or very similar condition as when he left me
in September 1825, I continued to prosecute the gastric
experiments which were commenced before he left me.

With a view to ascertain the variations of temperature,
if any there were, i;n the interior of the stomach, under
different ciroyghstances and conditions of the system, and
vicissitedes of the atmo.sphere, I instituted the following
experiments. *

.
EXPERIMENT 1.

December 6.1829, At 9 oclock a.m. I introduced
the glass-tube of a thermomeier (Fahrenheit’s) through
the artificial opening into the stomach, in a healthy and
empty cond:tion, nearly the whole length of the stem. In
six or eight mirutes, the mercury became stationary at
98°. ' Weather cloudy, damp, and almost raining ; ground
wet, muddy, ‘and thawing. Wind south and mild. Ther-
mométer, in a north exposure, 63°. Commenced' rain-
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ing at 11 o’clock A.m. and continued all day, with op-
pressive atmosphere.

ExPERIMENT 2,

Decembd T.—Introduced thermorseter at the same
hour as yesterday—circumstances of ®stomach*the same.
Mercury at 98°. Weather cloudy ; atmosphere damp;
wind N. W. and light ; thermo;nete.r 270.

EXPERIMENT 3.

December S.—Introduced thermomet;r at 9 o’chck
A.M.—circumstances of stomach same as yesterday.
Mercury stationary at 99°. Weather clear ; atmosphere”
dry ; wind 8. W. and light ; thermometer 13°.

EXPERIMENT 4.

December 9.—Introduced thermpmeter at 9 o’clock,
A.M.—circumstances similar. Mercury s.tationary at 99°.
Weather clear; atmosphere dry; wind W. and light;
thermometer 10°. i

ExpERIJENT 5.

. January 24. 1830.—Introduced thermometer at 3
o’clock p.M. Weather clear and cold ; thermometer 8°
below 0; wind N. W. and light; stomach empty and
coats healthy. Mercury stationary at 100°.

E}PERIMENT 6.

January 25.—Introduced thermometey at 8 ‘oclock =
A.M. Weather‘clear; wind S. W. and light ; thermo-
meter 2°; stomach empty. Mercury stationary at 100°.
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At 10 o’clock A.M. (one hour after eating a breakfast
of pork and bread) introduced thermometer again. Mer-
cury stationary at 100%, as at 9 o’clock, before eating.

.

LEXPERIMENT 7. .

March 17.—At"10 o’clock .. introduced thermo-
meter. Weather rainy and foggy; wind S. W. and
light ; thermometer 380.; stomach empty, having eaten
nothing since 7 o'clock last evening. Mercury station-
ary at 99°.

fs

:

. EXPERIMENT 8.

Marck 18—At 8 o'clock A. M. introduced thermo-
meter. Mercury stationary at 100°. Weather clear;
+wind N. W.; thermometer 6°.

At 9 o’clock, breakfasted on meat, biscuit, and butter
with coffec. Tempurature of the stomach, immediately
before eating, 100° ; thirty minutes after finishing break-
fast, the tem[‘)‘gmture had risen to 102°. Digestion ra-
pidly ad‘\‘mncing.

Remarks.—1It appears, from the above experiments, that
the variations of the atmosphere produce effects npon the
temperature of the st,on;nch,-—a dryatmosphere increasing,
and a humid one diminishing it. 'What would be the e'ﬂ;gct
of copious perspiration, in warm weather, on the tempe-
rature of the stomach? Would that of the interior of
this .organ be lessened by evapdration ? I regret that
sufficient expériments have not been made fully to satisfy
these inquiries. From one or two expggiments, it would
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seem that the heat of the stomach was increased during
the active period of digestion. This, however, was pro-
bably owing to exercise immediately after cating, though
not particularly observed and noted at the time; Subse-
quent experaments have not shewn this result. On the
contrary, the temperature has been found to be the shme
in its full and empty state.

The ordinary temperature of the healthy stogach may
be fairly estimated 4t 100° Fahrenh¢it. Some allowance
ought probably to be made in these experiments for im-
perfect instruments. It appears, from subsequent exati-
nations, that there is probably some difference of tempe-
rature in different regions of the stomach, it being higher '
at the pyloric than at the splenic end. See subsequent
experiments and observations. .

To ascertain whether the gastricguice be accumulated
in the stomach during periods of fasting, or even frop
the immediate and direct influence of hwfZer, I made the

]

following experiments. .

ExPEmleN-r 9. *
December 5. 1829.—At 8 o’clock A. M., after twelve
“hours’ abstinence from either food or drinks, I introduced,
at the perforation, a gum-elastic tube, and drew off a
drachm or two only of the gastric juice. There was no
accumulation in the stomach.

FxpERIMENT 10.
December 12.—At 3 o'clock p.m. ingroduced tube ;.
could procure two or three drachms only; this was se-
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creted on the irritatjon‘of the tube. Stomach contained

none in a free state.

ExpPERIMENT 11.

.December 14—At 10 o'clock P. M., afier eighteen
houts’ fasging, introduced tube and drew off one and a
half ounces'of gastric juice. It was clear, and almost
transparept ; tasted a litule saltish and acid when applied
to the tongue, similar to thin mucilage of gum-arabic,
slightly acidulated with muriatic acid. There was no ac-
cutaulation in the stomach when the tube was intro-

duced.

EXPERIMENT 12.

Marck 13. 1830.—At 10 o’clock A. M. stomach
‘empty ; introduced tube, but was unable to obtain any
gastric juicc. On the application of a few crumbs of
bread to the inner surface of the stomach, the juice be-
gan slowly taatcumulate, and flow through the tube.
The crunbs of bread adhercd to thé mucous coat, soon
became soft, aid began to dissolve and digest. On view-
ing the villous membrane, before applying the bread
crumbs, the mucous coat and subjacent follicles only
could be observed ; tut, immediately afterwards, small
sharp papillee, and minute lucid points, situated in the in-
terstices of, and less than, the mucous follicles, became
visible, from which exuded a clear transparent liquor. It
then pegan to rua through the tul‘)_e.

- ExPERIMENT 13.

March 18—At 6 o'clock p.m., after fasting from 8
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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 fo%point for twelve or fif-
teen minutes. No accumulation of ftee juice in the sto-
mach.

EXPERIMENT 11.

Junuary 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.ﬁeely threugh the tulze.

ExreErRIMENT 10,

January 27.—At 8 o’clock A.M.—stomach empty ;
introduced elastic tube, and obtained one and a half
drachms of gastric juice by very slow distillation. Ap- *
plied crumbs of bread to the villous coat, and the juice
began immediately to flow freely throligh the tube.

ExpPERIMENT 16.

March 6—At 8 o’clock A.M., extracted two ounces
Bastric juice, and added it to two ounces of Madeira
wine. No visible change was produced ; no coagule
formed. They united like pure water and wine. Heat
produced no other effect.

ExpERIMENT 17.

March 7.—At 6 o'clock P.M. stomach empty; ex-
tracted one and a half ouhces of juice, and mixed it avith
the same quantity of Jamaica spirits. Efféct same as
with wine.
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EXPERIMENT 18.

March 8.—At 8 o'clock A.m. stomach empty; ex-
tracted one and a half ounces of gastric juice.

. « EXPERIMENT 19. v

March 12—At 9 o’clock’a. M. stomach empty ; ex-
tracted one ‘and a half ounces of gastric juice. Put
this in a bottle.

EsreriMENT 20.

* March 13.—At 11 o'clock A.M. stomach enpty ; ex-
tracted two ounces of juice.

EXPERIMENT 21.

March 14.—At 12 o’clock a.m. stomach emipty; ex-
tracted two ounces of juice.

.

EXPERIMENT 22.
S

March 15.—At 4 o’clock, ».m stomach empty ; ex-
tracted one and a half ounces gastric juice.

EXPFRIMENT 23.

March 16—At 5 oclock p.M. introduced tube ;
could obtain no clear gastric juice. A little acrid fluid
and frothy mncus only could be extracted. Villous mem-
brane red and dry. St Martin complained of some headach,.
pain and distress about the scrobiculus cordis, lassitude and
loss of uppetite. Directed him t take half an ounce of tire-
ture of aloss and myrrh at 9 o’clock p. m. This moved his
howels several times next morning. Little or no change
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was apparent in the appearance of the inner coat of the
stomach ; if any, it was a little more moist, and a shade
paler, after the operation of the tincture. Gastric juice
could again be obtained, but in less than usual Quantity.

Remarks.—It would seeth from the'preced'in'g experi-
ments, that the stomach contains 2o gastric juice in a free
state, when aliment is not present. , Any digestible or
irritating substance, when applied to the internal coat, ex-
cites the action of the gastric vessels. Ikence, 1 infgr
that the fluid, in these experiments, was incited to dis-
charge itself by the irritation of the tubé used in extract-
ing it.

If, as is contended for by some, a part of the fluid be
discharged into the stomach during a fast, I see no rea-
son why nature should withhold the other part. If we
may be allowed to argue, independerlt of more ccrtain
data, one great objection to the opinion thai ghe stomach
contains gastric juice, in a frec state, when food is with-
holden from it, exists in the danger of its passing out
through the pyloric orifice, and thus depriving the suc-
cecding mcal of the benefit of its solvent action. It is
probable that the pyloric orifice opposes no resistance to
its egress, but is obedient to its summons. In this way
we may account for its admitting chyme, which is an ad-
mixture, or rather combination, of gastric juice and food
to obey the expulsive motions of the stomach and pass
out. They both appear'to excite the peculiar contrac-
tion of the pyloric end of the stomach, mentioiled in a for-
mer part-of this work. Besides, there would be danger
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of the ga.st;'ic juice bt.eing weakened by the introduction
of large quantities of water or other fluids in the inter-
vals of eating, and thus lose its energy and concentrated
solvent properties.

«The last cxpén:iment has considerable pa‘thclogicnl im-
portancé. « In febrile diatlesis very little or no gastric
Juice is secreted. Hence the importance of withholding
Jood fro‘m the stomach in febrile complaints. It can af-
Jord no nourishment, but is actually a source of irrita-
tion to that organ ; and, consequently, to the whole sys-
tem. No solvent can be secreted under these circum-
stances, and food is as insoluble in the stomach as lead
would be under ordinary circumstances.

The following, and most of the subsequent experiments
of this series, were instituted with the view of ascertain-
ing the relative difference between natural and artificial
digestion ;&' demonstrate the performance of digestion
out of the stomach, by the gastric juice ; and, also, the
continuatior of the natural process, when taken out du-
ring the period of chymification.

EXPERIMENT 24.
3

December 14. 1829.—At 1 o’clock, .M., T tool? one
and a half ounces of gastric juicc, fresh from the stomach,
after eighteen hours fasting, into an open mouthed vial,
put.into it twelve drachms erly salted beef (boiled),
and placed’ it in a basin of water, on a sand-bath, and
kept it at about 100° (Fahrenheit) with frequent gentle
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agitation. Digestion commenced.in a short time on the
surface of the meat, and progregsed in that manner uni-
formly for about six hours, when its solvent action sceme:
to cease. The meat was at this time nearly half dissolved 3
the texture p'f the central portion congiaerably 'looseued
and tender, resembling the same kind of alipent when
ejected, partly digested, from the stomach, some hours
after being swallowed, as frequently seen in cascs of in-
digestion.

The vial, continuing in the same situatioh, its contengs
varied considerably in their sensible qualities. Intwenty-
four hours, the digested portion separatéd into a reddish-
brown precipitate, and whey-coloured fluid. L

I now separated the undigested from the chymous por-
tion, by filtration, through thin muslin. When squeezed
dry, it weighed five drachms, two scruples, and eight
grains, which, deducted from the twelve drachms of meat
put in at first, leaves six drachms and twelvg grains, di-
gested in twelve fluid drachms of gastric juice.

This experiment was conducted with as much precns:on
;nd integrity of observation as .posslble, with the tempe-
rature of the digesting bath kept as near blood beat as was
practicable to regulate and continue artificial warmth, the
thermometer varying during the time, from 90° to 100°,

In this experiment, itappears that it took twelve
drachms of gastric juice to digest six drachms and twelve
grains of aliment. No ::ertain rule can, however, be
given. Allowaice must be made for the purity ofs the
fluid, or its admixture with mucus and other *secretions ;
for it is altogether probable that there are great varia-
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tions in it, in this respect, as well as in all the other se-
cretions of the system. It is probable, also, that differ-
ent kinds of diet require different proportions of gastric
juice for their solution. That its action is similar to that
of’ other chemical agents, I have no doubt. A4 given
quantity of the fluid acts on a definite proportion of ali-
ment, when it becomes®saturated, and is inadequate to
produce any furthér effect. There is always disturbance
of the stomach when more food has been received than
tiere is gastric juice to act upon it.

EXPERIMENT 25.

Dec:mbcr 16. At 2 o’clock, r.Mm.—Twenty minutes
after having eaten an ordinary dinner of boiled salted
beef, bread, potatoes, and turnips, and drank a gill only
of pure water, I took from his stomach, through the ar-
tificial opening, a gill of the contents, into an open
mouthed vii.’ Digestion had evidently commenced, and
was perceptibly progressing at the time. This vial and
contrnts were immediately placed in a basin of water, on
the sand-bath, at 90° or -100°, and continued there for
five hours. The digestion of the contents continued to
progress until all was completely chymified.

At 7 oclock—five hours after eating his dinner—I
took out a gill of pure chyme ; no particles of undigested
food appearing in the mixture. Very little difference was
perceptible between this last parcel and that in the vial,
digesting op the bath. The stomach had digested a little
faster and more perfectly than the vial.
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Remarks.—1In this experiment, it seems, that a quantity
of aliment taken out of the stomdth twenty minutes after
having been eaten, had a sufficient admixture of gastric
juice to ensurg its perfect digestion whey placed on the
bath. An ordinary moderate meal, talen into a'healtf;;.
stomach, is sooner disposed of than most physi8logists arc
aware of ; and in this case, it is pfobable that a sufficient
quantity of gastric juice had been secreted in twenty mi-
nutes, to digest the whole quantity of aliment in the sto-
mach. When a large quantity has been received, though
the powers of the stomach may be sufficient, ultimatcly,
to dispose of it, it would undoubtedly be found that a por-
tion taken from the stomach a few minutes after having
been eaten, would not contain a sufficient quantity of gas- .
tric juice to digest it perfectly. It is possible that the
portion presented at the perforation gnay be in a more
advanced stage of digestion than the rest of the mass, and
consequently lighter, and float on the surface®f the more
solid portions of the food. In ordinary cases, such‘would
be found to be the case ; but when much fat meat o oily
food has been used, the oil always maintains an ascen-
dancy in the gastric cavity. .

EXPERIMENT 26.

January 11. 1830.—At 3 o’clock, P. M., dined on bread
and eight ounces of recently salted lean beef, four ownces
of potatoes, and four ounds of turnips, boiled. In fiftcen
minutes, took out a portion of the contents of the stomach.
The meat made its appearance in an incipient state of
digestion.
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At 3 o’clock 45 minutes, took out another portion.
The meat and bread ouly appeared, in a still more ad-
vanced stage of digestion. The texture of the meat was,
at this time, broken into small shreds, soft gnd pulpy, and
the fluid containing it had become more opaque, and
quite gruel-like, or rather glutinous, in appearance. I
put this, second parcel in a vial, and placed it in water,
on the sand-bath; at the temperature of the stomach
(100° Fahrenheit) as indicated by the thermometer im-
riiediately preceding its extraction, and continued it there.

At 5 o'clock, took out another quantity. Digestion
had advanced in about the same ratio as from the first to
the second time of extracting ; and when compared with
the second parcel, contained in the vial on the bath, little
or no difference could be perceived in them; both were
nearly in the same stage of digestion. That contained
in the vial had advanced regularly and rapidly ; nearly
all the parf.iles of meat had disappeared, become chymi-
fied, and changed into a reddish-brown sediment, sus-
pended in the more fluid parts, with small particles, re-
sembling loose white cewgule, floating about near the
surface. .

On taking out t.he‘ third parcel, small pieces of vege-
tables appeared, in a partial stage of digestion. This was
also put into a vial, and placed on a bath, with the second
parcel, and the same uniform temperature (100°) kept
up, with frequent gentle agitation. At 6 o’clock, p.Mm.,
digestion had progressed equally in both. The only dif-
ference to be seen, was the particles of vegetables, in a
less advanced stage than the meat.
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The contents of both vials, kept,on the bath, and nearly
in the same temperature, until the next morning, were
completely digested, except the Jfew small particles of
vegetables which remained almost entire. The contents
of the vials gt this time, were of the ctznsistence of thin
jelly, and of a lightish-brown colour ; ¢tasting peculia®y
insipid, saltish and acid. After standing at west awhile,
the brownish sediment subsided t8wards the bottom, while
small particles of whitish coloured ldbse coagulee floated
about in the fluid above. The undigested particles of
vegetables scttled to the bottom. :

Remarks.—In the Preliminary Observations, I have en-
deavoured to maintain the proposition, that chyme is komo-
geneous in its properties. It would seem from this and_
some other experiments, that it contains a sediment. This,
however, it is believed, does not miljtate against its ho-
mogeneous character. Many substances, that are gene-
rally acknowledged to possess this charac®r, deposit a
sediment, on standing. The heavier parts subbide, of

» course. It is not necessary to cite exampies. ItJs pos-
sible, also, that mixed food eontains some adventitious,
ipdigestible substances, which are not affected by the
gastric juice.

" This experiment (26th) demonstrates the comparative

digestibility of animal and vegetable diet. In extracting

two parcels, one in fiftcen minutes, and the other in three

quarters of an hour, th@ meat only made its appearance,

partially digested. In taking out a third portion, at 5 .

o’clock, two hours after being eaten, small particles of
M
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vegetables made their appearam:'e. This experiment ap-
pears to confirm the opinion, pretty generally entertained
by medical men, that.vegetahles are less easily disposed
of by the gastric organs. than animal or farinaceous sub-
stances. With dyspeptics this is undoubtedly true, as
:xpericnce every~-day teaches us; and as their stomachs
have the s#me organization as others, are governed by
the same general laws, and are only modified by debility
or disease, the condlusion is natural; that they should act
on aliment in the same manner, in proportion to their
stfength, that the healthy stomach does.

It may be inferred from this experiment, that the more
perfectly chymified portions of food rise to the superior
part of the stomach, as suggested in a previous obser-
vation, and are consequently exposed at the perforation,
trom whence parcels arc taken for experiment and exa-
mination.

i EXPERIMENT 27.

March 17. At 12 ¢’clock, M.—drank half a pint of
milk.: In fiftcen minutes, took a portion out of the sto-
mach, in a fine, looscly ceagulated condition, perfectly
white, and suspended in a semi-transparent, whey-colour-
ed fluid. I placed ttis on the bath, and it continued to
digest for eight hours, when the coagulee were completely
taken up. A very small proportion of light-coloured se-
diment, settied loosely to the bottom of a cream-coloured
sweetish fluid. <

At the same time that he drank the milk, I put one
drachm of gastric juice, warm from the stomach, into two
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drachms of milk, and pfaced it ony the bath, at the natu-
ral temperature (100° Fahrenheit). In five minutes,
pure white coagule formed, which, in fiftcen minutes,
exactly resembled that taken out of the stomach. In
twenty minytcs, the same fine, loose coagule were sus-
pended in a similar liquid. These twe drachmg of mifk,
mixed with one drachm of pure gastric juice, out of the
stomack, gavc the same result, 8nd exhibited the same
appearance, in nearsly the same timt as that which was
swallowed, and taken from the stomach. Scarcely a
shade of difference could be perceived in four hours. *

Two drachms of milk, coagulated by, acctons acid, pro-
duced coagulx very similar to the other; but the wheyey
part bore no resemblance, except in mere fluidity ; thar
formed from the gastric fluid being of an opaline, slight-,
ly yellowish cast, and the other thin, transparent, and
watery. -

The coagulx formed by the gastric juice continued
to digest regularly in their fluid, for aboueight hours,
when they were completely taken up, and converted into

.chyme. But the coagula: formed by the vi'negar remain-
ed in the same condition foreforty-cight hours, with no
other change except mere subsidence below. the watery
fluid. .

Remarks.—It is well known, and this experiment was
not necessary to prove&t, that milk is coagulated before it
receives the solvent actign of the gastric juice. But it has
some degree of importance in demonstrating the fact; that
a degree of solidity is necessary for the operation of this
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agent. And it is a strong argm::ent against the doctrine
of digestion by the veins of the stomach. It has been
maintained by some, shat the veins take up the nutri-
tious parts of the food, immediately on tieir introduction
into the stomach, If so, it strikes me that they should
‘do 50, as.it relates to this kind of aliment, while they are
in a fluid st&te, and more susceptible of absorption by their
mouths ;.,and not wait "till they have become solidified.
Wine, spirits, watér, and other fluids, which conduce
nothing towards alimentation, are neither coagulated, nor
otherwise affected by the gastric juice. These fluids are
not digested ; and probably enter the circulatory system
without much change.
It will be scen, by succeeding experiments, that other
. fluid, nutritive substances, particularly the albumen of
eggs, are coagulated before they receive the solvent ac-
tion of the gastric jnice.

ExrERIMENT 28.

Jan. 25. 1831. At 1 o'clock, p. M., he ate a full din-
ner of roast beqf,’ potatoes, beets, and bread, and kept ex-
ercising about his usual eniployment, as house servant.

At 5 o’clock, 25 mins., I took out a portion of the con~
tents of the stomach. Digestion of the different articles
of food had commenced, and censiderably advanced.
The bread, reduced to a pultaceous condition, appeared
floating about in a reddish-brown fluid, of a glutinous
consistence. A few small partcles of the meat could
also be seen in the fluid. None of the vegetables were
discernible at this time. The fluids tasted slightly acid,
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giving the flavour pecu;iar to dilute muriatic acid, and
very slightly bitter. A few grains of carbonate of soda,
thrown into a drachm or two of *this fluid, produced a
slight effervescehce. .

At 4 o’cleck, 20 mins.—took out apother portion.: 8
shade or two darker than the first. Phis darkecolour of
the chyme, I attributed to his having taken With his din-
ner, some of the outside, scorched pieces of sthe beef.
No distinct parts of*the food could be seen at this time.
Upon the surface of both parcels of fluids, floated a layer,
of an oily or lardaceous consistence, which probably Was
the remains of the fat pork which he.had eaten for his
breakfast. The first parcel contained much more of this
oily fluid than the last ; which leads me to think that a
considerable portion of an imperfect chyme, formed from,
the pork taken at about 10 o’clock, for breakfast, remain-
ed in his stomach when he ate hig dinner; and then
mixed with this aliment, in an imperfect state of diges-
tion.

At 5 o'clock, 30 mins.—tried to extract anotHer por-

. tion—could obtain nothing, except a litth; gastriojuice.
The chyme formed from his dinner appeared to have all
passed from the stomach. .

EXPERIMENT 29.

March 6. At 9 o’clock A.m.—breakfasted on venison
steak, cranberry jelly and bread, and drank a pint of coffee.
Twenty minutes after es®ing, I took a portion from the
stomach, in an incipient‘stage of digestion. Placed this «
on the bath.
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At 9 o'clock, 45 mins.—I took another portion, in an
advanced state of digestion—very few small particles of
food were discernibles * At 10 o’clock, 10 mins.—took
out another portiors, perfectly chymifieds At 10 o’clock,
35 mins.—the stomach was entirely empty and clean—

“ho chyme or aliment to be found in it. The breakfast,
eaten at & o'clock, was all digested, and had passed
through the pylorus, in"one hour and thirty-five minutes.

Remarks.—This is an example of the great rapidity of di-
géstion in someinstances. This rapidity depemdsupon vari-
ous circumstances—aprincipally upon moderation in quan-
tity, and the digestible properties of the food used. From
various trials, I am confident, generally speaking, that ve-

. nison is the most digestible of any diet of the fibrinous
kind. In afew instances, it will be perceived, that other
articles of diet were disposed of in a shorter period, than

the venison was in this experiment.

ExpERIMENT 30.

*Mérch 7. Mixed two drachms of albumen of a fresh
egg, with two drachms of® gastric juice, warm from the
stomach, afd placed it on the bath, at the natural tem-
perature. The juicé and the albumen were so much
alike in their appearance, when first mixed, that the
change was not perceptible ; but in ten or fifteen mi-
nutes, small white flocculi began to appear, floating about ;
and the mixture became of an‘opaque and whitish ap-
pearance. This continucd slowly and uniformly to in-
crease, for three hours, at which time, the fluid had be-
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come of a milky appearance ; the small flocculi, or loose
coagulx, had mostly disappeared, and- a little light co-
loured sediment subsided to the'bottom.

At the same Yime of the above experiment,, he swal-
lowed the wdite of two eggs, unmixed with any ot.l.lgr‘
food. The stomach was perfectly empty at the time.
In thirty minutes, I took out and examined a portion.
It exhibited a similar appearanCe to that mixed out of
the stomach, in the vial on the bath, only more rapid in
its progress.

In one howr and thirty minutes, 1 examined the cavity
of the stomach, and found nothing but alittle pure gastric
juice. The albumen was completely digested and dis-
posed of.

EXPERIMENT 31.

Mareh 9—At 8 o’clock, A.m.—Stynach empty—tem-
peraturc 98°—took out two ounces gastric él:ice. Di-
«vided this into two equal parts, and put théfm into sepa-
rate vials, to each of which I put equal quant:tic.s of
.roasted becf, placed one of them on the bath, at 99°, and
the other in the open air, at 34°. I then put the same
quantity of the meat into an equal quantity of tlear water,
and placed it with the cold gastric juice and meat, in the
open ;\ir, at the same temperature.
« At 9 o’clock he had finished breakfasting on the same
kind of meat, with the addition of warm light discuit,
butter, and a pirt of coff®. Temperature of the stonlach,
immediately before eating, 100°. In thirty minutes afier *
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eating, the temperaturé rose to 102°.* Digestion rapidly
advancing.
At 10 o’clock—took out a portion, partially digested ;
the biscuit thc most so of any part of the breakfast.
~eblaced this on the bath. The meat contained in the
vial of gastric juice on the bath, was, at this time, in
about the same condition as that taken from the stomach ;
very littie diffcrence could be perceived. The biscuit
which he had eaten with his breakfast occasioned the only
dnﬂ'f.rence ; that being reduced to asoft pulp. The meat
in the cold gastric juice was, at this time, Ruch less ad-
vanced than either that in the warm juice, or in the por-
tion taken from the stomach. That contained in the
vial of water was merely macerated, and had no more
appearance of digestion than what was effected by its
being masticated, and mixed with the saliva, as were the
other pieces of meat, before they were put into the gas-
tric juice. , .
ét 10 o’clock, 45 minutes, I examined the stomach;
but could find no distinct part®les of food, and but very
little’chyme. His breakfast appeared to have been com-
pletely digested, and had left the stomach. Temperature
100°. °
At 2 o’clock, P. ., the several éarcels of meat placed
in the gastric juice, on the bath, being about half digested,

and appearing not to progress, I drew off twelve drachms
of gastric juice from the empty stomach, and added four
drachms to vach, including e parcel taken from the

* Probably the effect of exercise, but not noticed at the time.
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stomach, at 10 o'clock, a.m., that being in about the

same state of chymification with. tEle others on the bath.
I continued t}le two on the bath: at 1009, and the

others (cold gastric and aqueous fluids) on the shelf, at

34°. Digestion evidently recommenced in the parcel-w

on the bath, and again regularly progr’essed, z.t&ér the ad-
dition of the second portions of the gastric juice; and
more rapidly in the vial containing the meat digesting in
the gastric juice, tal.ien out of the stomach first, than in
the one con}aining the chymous portion, taken out at 10
o’clock A.M., onc hour after having eaten. This parcel
however, contained a solid piece of meat, which appeared
to have been swallowed without being masticated ; and
conscquently, did not readily yield to the solvent action
of the gastric juice. The juice was, also, in too small®
proportion completely to digest it.
The vials containing the cold aquébus and gastric por-
] tions, placed on the shelf, were, at 4 o’clqak, r. M., but
very little changed, and much alike. .
These four parcels, after standing for tweaty-four hours,
" and all suffercd to get cool, exhibited the followil.lg ;p-
pearances :—The portion taken from the stomach at 10
o’clock, A.M., one hour after having eaten,.v;as the most
perfectly digested, and completely converted into a thick
pultaceous mass, of a reddish brown colour, with the_ex-
ception of the piece of unmasticated meat, which re-
mained entire and undigested. This emitted a sharp
rancid smell, and was slightly bitter. The vial costain-

ing the meat digesting in the gastric juice first taken out”

of the stomach, exhibited appearances very similar to the
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last, though the contents were less perfectly digested. It
was not of so thick consistence, but gave the same sharp
smell and bitter taste, with the addition of an empyreu-
matic and slightly feetid flavour.  The émpyreuma, T at-
~snxbuted to a portion of the meat beipg a hittle dry and
scorched, when first put in ; and the feetor, to the tempe-
rature of the bath, having been accidentally raised con-
siderably"above 1009, during the experiment.

The cold gastric and aqueous portions very nearly re-
sembled cach other ; both macerated, but not digested ;
differing essentially from the other two, in not exhibiting
any appearance of chyme. The cold gastric juice had
very little, if any, more effect on the meat, than the water,
and retained its peculiar taste. Its colour was darkish-

‘ brown, while the latter was of a reddish-grey. At 9
o’clock A.M. of the 10th, I placed both of them on the
bhath, and continued them for twenty-four hours, at the
natural temy ‘erature. An essential difference in the gas-
tric ligor was produced, after being placed on the bath.
Digestion evidently advanced ;ﬁle colour became lighter
and lighter ; the meat diminished; and a thin, light,
paste-like liquor formed, as in the other two portions, at
first placed on the byth. The aqueous portion exhibited
no other appearance than that of simple maceration in
warm water. At the end of the last twenty-four hours,
on the bath, appearances of incipient putrefactive fer-
mentation began to be manifested, as the evolution of
smali bubbles of feetid gas, and a change of colour from

& reddish to a greenish shade.
A difference in the degrees of chymification between
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the several parcels, was now ver§ evident. The gastric
portion, or that taken from the s:tomach, an hour after
breakfast, was tye most digested. The artificial, or that
portion of the gastric juice and meat first plaéed on the
warm bath,’was next, and nearly :}3’ much digestea ;°
though a difference was observable. The third or por-
tion of gastric juice and meat, figst placed in a cool situa-
tion, after having been on the warmbath for six or eight
hours, was the next, but considerably less digested than
the second, while the fourth, or aqueous portion, exhibited
no appearance of chymification.

Remarks.—It would seem from this experiment, that a
certain degree of heat is necessary to the action of the gas-
tric 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 advailce $regularly as
in the other parcels. It also appears that, after thesprocess
of digestion has ceased for want of a sufficlent quagtity of
gastric juice, it will recommegce on the addition of a fresh
supply. It was necessary to add another gypantity cven
to that portion taken out of the stomach to gnsure its per-
fect digestion. This, I think, is an evidence that the
fluid is discharged into the stomach gradually and pro-
gressively, according to the requirements of the aliment.
If the portion left in the stomach had recejved, at the
time the parcel was taken out, the whole quantity it was,
destined to receive, it must have been imperfectly di-



148 INFLUENCE OF FASSION ON DIGESTION.

gested, and have remained in the stomach preciscly in
the situation of that which was taken out and submitted
to artificial digestitl)'n, which is proved not to have re-
ceived its full supply for perfect digestio‘n..“' But subse-
~wgucnt examination demonstrated that it waed perfectly di-
gested, ahdl had n'carly all passed out of the stornach in
two hours. Hence, thg conclusion is irresistible that it
received an additional quantity after the portion was taken

from the stomach one hour after eating.

ExpPERIMENT 32.

March 12.—Af£ 8 o'clock aA.m., cxtracted one ounce
of gastric juice. At 9 o’clock he breakfasted on fat pork,
bread, and potatoes. One hour afterwards examined con-

“tents of stomach ; found a heterogencous mixture resem-
bling thick porridge.

At 1 o’clock r. M., four hours after having caten, took
out a portigq_in a complete chymous state, without any
entire particles of food to be seen. It was of a milky, or
rather thin gruel-like consistence, and considerably tinged
with j(ellow bile, a circumstance which I had but once
before observed in my experiments upon him. And this

* This infereiice tmmibe received with some limitation, becaﬁ!e,
in other experiments, portions of food removed from the stomach
within an hour after heing swallowed, were entirely digested with-
out any addition of gastric juice. Inthe imstance in the text, two
ounces of gastric juice had becn extracted an hour before eating,
which renders it next to certain that the usual quantity could not
be furnished for the meal at the tind. it was eaten ; so that even
the exXperiment commented on scarcely warrants the infercnce of

the author.~EDITOR.
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&
1 supposed to have becn the cffces of violent anger, which

occurred about the time of taking out this parcel.
L

Remnrks.—This experiment shews the effect of violent
passion onthe digestive apparatus. The presence of bile in
this instance, was believed to be the eﬁ'cct of anger. Tha®
healthy state of the stomach, and an equable frame of
mind, this substance has seldoth been found jn the sto-
macl. When so found, except under peculiar circnm-
stances of dict, it may generally be regarded as an indi-
cation of either mental or corporcal discdse, and map be
considered a foreign and offending substance in that or-
gan. I believe its effect is to change the propertics of
chyme (as it will be seen that it does in subsequent ex-
periments), alter its homogeneous quality, and retard, or
otherwise disturb, its due egress into its destined recep-

tacle the duodenum.

EXPERIMENT 33.

Murch 13.—At 1 o’clock r.m.—dined on roasted becf,
bread, and potatoes.  In half an hour exafnined cgntents
of stomach ; found what he had caten reduced to a mass
resembling thick porridge. At 2 o’clock exanined again
—nearly all chymified—a few distinct pasticles of food
still to be seen. At 4 o’clock, 30 minutes, chymification
complete. At 6 o’clock examined stomach ; found no-
thing but a little gastric juice tinged with bile.

] .
ExPERIMENT 34.

Mareh 14.—At 8 o’clock, 15 minutes, introduced two
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ounces of rare, roasted, beef, suspended by a string, into
the stomach ; and, at the same time, put one drachm of
the same kind of mcat into twelve drachms of gastric
juice, contained in avial, and put it into {is bosom. The
piece in his stomach, examined every hour ti'l 12 o’clock

* i M., exhibited an nniform, but very slow process of di-
gestion, confined entircly to the surface of the meat. In
four hours, about half of it only was dissolved and gone.
That in the bosom at the same time digested still slower,
owing probably to the circumstances, that the fluid in the
vial’had been taken out when the stomach was in a mor-
bid 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. The
jneat in the stomach was too much confincd by the string ;
‘was not permitted to move about freely in the gastric
fluids by the natural, motions of the stomach ; and, con-
sequently, did not digest so fast as it otherwise would
have done. “another circumstance or two may also have
contributed to interrupt the progress of digestion, such
as anger and in;lpatience, which were manifested by the
subject during this experiment.

Remarks—This ex&wriment shews the necessity of a
perfect comminution of the articles of diet. The gastric
juice acted very slowly on a large solid piece of meat. Di-
gestion or solution was confined cntirely to the outer sur-

face. 'This, in addition to the vther causes mentioned
.above; produced the delay in digestion.
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ExPERIMENT 35.

March 14.—At 12 o'clock M., ate a pint of milk and
Jour ounces of bread. Examintd stomach in thirty mi-
nutes ; found t})z milk coagulated, and the breasi reduced
to a soft puly, floating in a large proportion of fluid.

At 1 o’clock, 30 minutes, took oyt and examined a '
portion ; found it a thick pultaceous mass of*bread, coa-
gula, and fluid, of a milky col8ur, slightly bijter taste,
and acid smell. Placed it on the batlf, where it continued
to become more and more milky for an hour, when every
particle seemed to be reduced to a richfluid mass, *re-
sembling milk porridge. .

The portion taken out thirty minutes after having been
eaten and kept on the bath, retained the appearance of
the gastric fluid, with distinct flocculi of bread and coa
gulxe floating about and suspended in the fluid, and alit-
tle coarse precipitate at the bottom gfter standing at rest
a while. .

At 2 oclock—examined stomach ; foull it nearly
empty. The bread and milk appeared to have been dis-

» posed of, and were gone from the stomach. .

. Remarks.—In this experiment it took two hours for the
digestion of a meal of bread and milk, sonzething shorter
than the usual time for the disposal of an ordinary meal.
For those who have healthy and unsophisticated stomachs,
milk appears to be one of the best articles of diet we pos-
sess. It-is less stimulatin® than 4esh, and more nutritious
than vegetables. For persons who are disposed fo pPy=
rexial complaints, and who are not obliged to perform
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hard and exhausting Igbour, it is the most appropriate
diet. But the stomach is a creature of habit. Tt can be-
come accustomed to any kind of diet; and sudden’
changes are liable to derange its healtl(y actions. To
those accu%tomed to what is called high liying, such as

"Sfrong meats, strqu drinks, and high seasoncd food, of
all kinds, the transition to a milk diet, which contains a
considerably lowered st!mulation, would probably be an
imprudent change. * When necessary, the change should
be so gradual, that the stomach should, by degrees, be-
come accommddated to it.

* EXPERIMENT 30.

At 2 o’clock, 30 minutes, dined on fresk beef und vege-
Qtable soup, and four ounces of bread.

At 3 o’clock, 30 minutes, examined contents of sto-
mach,—found a pulpous mass, of the consistence of thick
gruel, and of a semi gelatinous appearance. The soup
appeared toaave had its more fluid parts absorbed ; for
it was 4t this time much more consistent than when eaten.
It -was even thicker than the contents of the stomach -
usually are, after eating mdre solid food. Placed this on
the bath. ¢

At 5 o’clock, took put another portion, of a whmsh
colour, and more paste-like consistence, mixed with a
little thin transparent yellowish fluid, of an acid taste.
The thick part had the flavour of bile but not the colour.

Remarks.—Here the uniform laws with respect to liquid
diet, appeared to govern the action of the gastric juice.
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The soup could not be digested until it was formed into a
harder mass, by the absorption of the watery part. There
was a less quantity of fluid than Js usual after eating more
solid food. ‘Thik is another striking demonstratjon of the
laws that govern the action of the stomgchic solvent. If
water were permitted to remain in the stomachy it would
render the soup too liquid to be acted on by"the gastric

juice.
ExPERIMENT 37.

March 15—At 8 o’clock 30 minuteé, A.M., bredk-
fasted on fresh sausage, light pancakes, and a pint of
coffee.

At 9 o'clock 30 minutes, examined, and found the
stomach full of fluids, mixed with the aliment, and a large |
portion of clear oil floated on the top, and presented itself
at the perforation of the stomach. At 10 o’clock 30 mi-

.nutes, I took out a portion,—found the cakes and par-
ticles of meat about half digested, with soﬂ?e oil, pure,
bland, and limpid, rising upon the top, untzouchecf by di-
gestion. Placed it on the bath. .

At 12 o’clock M., examinell stomach,—found no ves-
tige of his breakfast, not a particle Qof oil wasto 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 30 minutes, was at this time almost completely chy-
mlﬁed, a few small partnaes of oil only remaining. The
chynpus mass of a milky colour, and thick gruel-hkt.-
consistence.
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ExvERIMENT 38.

March 16.—At 8 o'clock 30 minutes, A.M., breakfast-
ed on fresh meat and w}etable hash, bread, and a pint
of coffee. At 10 &clock 30 minutes, ef amined,—found

Dut very few particles of his breakfast in hi. stomach,—
some oily and a few flocculi of a brown colour, run out
with a little thin fluid. At 11 o’clock, examined again,
—found uothing but a little gastric juice. Breakfast was
gone and the stomach clcan.

These experiments (37th and 38th), are continued
proofs of the solvent action of the gastric juice.

EXPERIMENT 39.

. At 2 o’clock p.M., same day, dincd on recently salted
lean beef, pork, potatoes, carrots, turnips, and bread.

At 5 o’clock examined,—found the stomach clear of
food, but containing a quantity of white frothy mucus,—
villous coathnclined to dryness, and deeper pink colour.
St M. tomplained of some headach, pain and distress at
the pit of the stomach, dry skin, and thirst. Directed
him to take four drachms of tincture of aloes and myrrh
at bedtime. This operated two or three times next
morning, and- gave rilief. The gastric juice, however,
was not obtained in its usual quantity and quality, for
twenty-four or thirty-six hours afterwards.

ExperimeNy 40.

!March 18. At 9 o'clock A.m. he breakfastéd on
soused tripe and pig’s feet, bread and coffee. *
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At 9 o’clock, 30 minutes, took out and examined a
portion,—found it in a half digested condition, tripe, pig’s
feet, and bread, all reduced to a pulp, floating in a large
proportion of fluls. Placed it on the bath.

At'10 o’clack, examined stomach again,—tried to ex-
tract ahother portion,—could find little or no chyme,—
a very little gastric juice, with a few small filrous parti-
cles of tripe, and some coffee-gfounds. His breakfast
appcared to have been digested, and Bad passed from the
stomach in one hour.

The portion first taken out and placccf on the bath,
was also, at the end of one hour, reduced to nearly a
complete chymous condition, a very few of the small par-
ticles of tripe and coffee-grounds only left, as in the sto-
mach. '

Remarks.—This is an example of astpnishing rapidity of
gastric solution ; and that, too, of articles generally regard-
ed as rather hard of digestion. That there coul'abe no mis-
take, I infer from the fact, that a portion taken ‘out of
the stomach, thirty minutes after having been recsived,
and submitted to the artificialmode, exhibited the same
Tesult,

ExXPERIMENT 41.

At 1 o’clock Pp.M., same day, he ate eight ounces of
calf’s foot jelly, and nothing else. '

In twenty minutes, exstnined stomach, and took out a
portion of its contents, consisting of gastric juice, com-
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bined with the jelly, rearly all of it in a fluid form; a
few particles only of entire jelly, suspended in the fluids,
with a few small yellowish-white coagule floating near
the surface, could be perceived. "

At 2 o’clock, examined again, extracted a little fluid,

but found no appearance of jelly.

Remarks.—The operation of gastric juice on gelatine, is
very difficult to be aetected. Unlike albumen, it is unsus-
ceptible of coagulation ; and it is probable that the gastric
julce acts upon it in its soft solid state. This was dis-
posed of in a short period. It was, however, but a small
quantity, and was much sooner digested than a full meal
would have been. From various trials, I am disposed to

, think that gelatine, if not in too concretc a state, is a
very digestible article of diet.

« During the examination at this time, St Martin swal-
lowed part of a glass of water, and being situated in a
strong lighf,’ favourable to an internal view, through the
aperture, I distinctly saw the water pass into the cavity
of the stomach, through the cardiac orifice,—a circum-
stance, pethaps, never befure witnessed in a living sub-
ject.  On taking repeated draughts of water while in this
position, it would g kh out at the aperture, the instant it
passcd through the cardia. Food, swallowed in this po-
sition, could be distinctly sccn to enter the stomach.

ExrEriMEyT 42.

April 7. At 8 o’clock A.m., breakfasted o three
hard boiled eggs, pancakes, and coffee.
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At 8 o’clock, 30 mins.—examined stomach—found a
heterogeneous mixture of the, scveral articles eaten,
<ightly digested, At 8 o’clock, 45 miins.—examined
azain—found Ct#ntents reduced in qu;ntity, and*changed
in quality—ab.out half digested. At 10#’clock, 15 mins.,
no part of the breakfast remained in the stoma.zcﬁ.

L

Remarks.~—This, and the four following expbriments,
throw no additional li'ght on the subject of digestion, ex-
cept so far as relates to the period of chymifjcation. T h’is,
it will be perceived, depends something upon the quantity
eaten. The quality, howeyer, is not t¢ be overlooked.

EXPERIMENT 43,

At 11 oclock, 15 mins. A.M.-—the same day—he ate *
two roasted eggs and three ripe apples.

In thirty minutes, examined stomach—found a he-’
terogeneous mixture, in an incipient stage 3f digestion.
At 12 o’clock, 15 mins. M.—examined again—found the

,stomach clear ; no vestige of apples or eggs.

L]
EXPERIMENT 44.
——

At 2 o’clock p.M.—same day—dined on roasted pig
and vegetables.

At 3 o’clock—examined, and found it about half chy-
mified. At 4 o’clock, very little remained in the stomach.

At 4 o’clock, 30 minu®s, nothing remained but a very

little gastric juice. . -
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EXPERIMENT 45.

April 8. At 2 o’clocl p.m. he dined on wild goose.

At 3 o’clock—stomach full of fluids, with a large por-
tion of oil, floating on the surface ; the goose flesh in
small shreds, an'd’soﬁ; digesting rapidly.

At 4 o’c'ock—contents of stoma#h two-thirds gone—
that remaining, chymifed. At 4 o’clock 30 mins., the
stomach was empty and clean.

ExXPERIMENT 46.

April 9. At 3 o'clock p.m. he dined on boiled, dried
codfish, potatoes, parsneps, bacad, and drawn butter.

At 3 o’clock 30 mins.—examined, and took out a por-
tion, about half digested ; the potatoes the lcast so of any
' part of the dinner. The fish was broken down into small
N filaments ; the bregd and parsneps were not to be distin-
guished. At 4 o’clock—examined another portion. Di-
gestion haf” regularly advanced. Very few particles of
fish remained entire. Some of the few potatoes were
distinctly to be seen. At 4 o’clock, 30 mins.—took out
and examined another portion—all completely chymified.

At 5 o’cJock—stomach empty. ’

Remarks—The preceding experiments, I think, plainly
demonstrate the solvent properties of the gastric juice.
When alipent is submitted to it, out of the stomach, its
operation is rather slower than when the process of diges-
tion is assisted by the natural warmth and motions of that
organ. One reason, probably is, the difficulty of maintain-
ing a bath at the exact necessary temperature ; and ano-
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ther one may present itself, in thé impossibility of per-
fectly imitating the motions of the stomach. With all
these disadvantages, however, chyme formed in this way
presents the sai: uniform, sensible appearancé, as that
which is formdd in the stomach by the natural process. ,

That the cold gasgric juice’should ndt act ag all, or but
very imperfectly, on aliment, is go proof, in my opinion,
that it does not possess solvent powegs, even on the ad-
mission that it was a debatable question. Thcre are but
few chemical combinations that do not require calogic
to effect their operations, and none, perhaps, that are not
facilitated by it. Some, and indeed many, of them re-
quire an intense heat. Iam under the impression, though
I have never fairly tested the truth of it, that gastric juice
would, in a sufficient length of time, act on aliment in a '
cold state. But I am not anxious to contend for any
extraordinary or unnecessary powers %f this fluid. Nor
is it necessary to prove that it will act on (vld gubstanccs,
or in cold situations. It is perfectly manifest, that its
operation is that of a chemical agent; that it dissolves
aliment out of the stomach, when the warmth and mo-
tions of that organ are 1mltated and that it changes the
Vatious and heterogeneous articles, submntted to its ac-
tion, to an uniform homogeneous semx-ﬂund varying,
however, slightly in colour and consistence, according to
the aliment used.

—

With & view to ascertain, if practicable, what effects
were produced by the BiLE and PancrEaTic Juick,
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when added to CuymE, I instituted the following expe-
riments.
Not being able to procure human bile in a pure state,
I obtained some o.r-gall and, for panchatlc juice, sub-
stituted diluted “muriatic acid (one scruplé of acid to six
ounces of gvater).' I was ihduced ta use this acid, from a
resemblance observed between its taste and that of the
pnncreat,lc juice, and not being able to obtain any of that
fluid at the time.
, These expgriments are certainly very imperfect ; but
such as they are, I suhmit them to the public. They
may tend to pave the way to more perfect experiments

on these fluids.

EXPERIMENT 47.

I divided the cﬁyme, produced in experiment 24, Se-
cond Seri€ (Dec. 14. 1829), into two equal parts, about
five drachms each. To one of which, 1 added one
drackm of the ox-gall. Fine coagule were immediately
produced, of a slightly yellowish-green colour. To this
I then added one drachm of dilute muriatic acid, which
immediately produted a white balsamic mixture. This,
after standing at rest a few minutes, separated into three
distinct parts ; a clay-coloured sediment at the bottom, a
whey-coloured fluid above, and a thin, oily, whitish pel-
licle on the top.

ExXPERIMENT 48, .

. To an ounce of the chyme, formed in Experiment 25



AND PANCREATIC JUICE. 161

(Dec. 16.) I added one drachm of the ox-gdll, which im-
mediately converted it into a milky fluid, very finely co-
agulated. To this, I added ome drachm of the diluted
murihtic acid, which at first increasad the coagul&', but
1mmcdlately after threw down a brown precnpltate. This,
on the addltlon of more bile and aqu, *varicd in colour,
accor-ling to the different proportions put in, from a light
clay colour, to a dark brown, tisged with green, without
any change in the colour or consistenee of the fluid above.

On standing at rest, it separated into three distinct
parts—a brown scdiment at the bottom,” a yellowislf or
whey -coloured fluid in the middle, a‘nd a thin, milky-
white pellicle on the top.

ExpPERIMENT 49.

Haviné procured some fresh gall from an ox recently
slaughtered, T added twenty drops of| it to four drachms
of the chyme formed in Experiment 26 (Jan. 11. 1830).
A turbid, yellowish-white fluid, or ratl.lcr,“ very fine,
cream-coloured coagulx, immediately formed; ‘which,

,after standing a few minutes, scparated info brighe, yel-
low-coloured coagulx, subsiding towards the bottora, and
a turbid, milk-coloured liquid above. »

‘By adding twenty drops more of the bile to this, the
coagulx were increased, more collected together, and,
changed in colour, from a yellow to a greenish hue.

The addition of twenty drops more of bile (making,
in the whole, onendrachm), concentrated a deep grass-
green,.jelly-like deposition at the bottom of the vial. The=
fluid above became more milky in appearance ; and the
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coagule and "sediment hecame darker on the addition of
bile.

I now added twenty drops of the dilute muriatic acid
to other four drachins of the same kind‘gf chyme, with-
out bile. This produced no change in the golour or con-
sistence, .but increased the saline, acid taste, peculiar to
the gastric 4nd pancres.tlc juices, when uncombined with
chyme. ., '

By adding bile to this, the same effects and appear-
ances were present as in the othersimilar experiments ; viz.
a Yellowish-brown sediment at the bottom, a whey-co-
loured fluid in the middle, and a white pellicle on the top.

To observe the different effects produced between a
combination of bile and muriatic acid in clear water, and

.that of the chymous mass, I mixed equal quantities of
the gall and dilute acid, one drachm each, with two ounces
of water. This at first produced an effect, and exhibited
an appearance, similar to that of their combination with
chyme ; but gradually changed to a bluish, green-colour-
ed, thin fluid, with a deep green, jelly-like deposition at
the béttom, without any of the milky appearance of the
chymous mixtures, or white pellicle on the top.

e
.-

J}xpnamnm‘ 50.

To four drachms of gastric juice, fresh from the ato-
mach, 1 added forty drops of ox-gall, which produ.cﬁ a
turbid, yellowish-green fluid, yielding no sediment. Forty
drops dilute muriatic acid, added to other four drachms
of the gastric juicc, effected no change in its appearance.

.Equal parts of the bile and muriatic acid, mixed toge-
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ther, produced a fluid of exactly ghe same colour as the
first, but was less consistent.

On mixing the two first together, and adding two
drachms of chyme from the stomachy very fine congul.n
formed in a mllﬂy fluid, throwing down 2 brownish sedi-
ment, from a whey-coloured liquor, wx‘th the sampe milky
pellicle on the surface, as in the former experiments.

To one ounce of chyme, formed in a vial, on .the bath,
I added two drachms, of bile. A turbid, yellowish-white
mixture formed, without sediment, or immediate separa-
tion of any kind. To another ounce of the same chyte,
I added two drachms of the dilute acid. No change in
its appearance was perceptible. I then mixed them to-
gether, and the appearance of both was changed. Whitish
coagulxe formed, and let fall a brown sediment, leaving .
an opaque, whey-coloured fluid above, with a pellicle or
white flocculi on the surface.

ExrERIMENT 51. -

Bile added to the third portion of the chyme, taken
from the stomach one hour and ten minutes &fter a beeak-
fast of venison steak, &c. Experiment 29 (March- 6.
1831), changed it from a brownish, homogengous paste,
to’a milky fluid, with small white flocculi, fleating about,
or adhering to the sides of the vial ; and a light brown
sediment settled to the bottom.

The usual proportion of dilute muriatic acid, added to
this, produced no very essential change in its appearance,
causing only a little more deposition of sediment, ande
slightly increasing the milky colour.
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EXprERIMENT 52.

Bile added to the chyme formed from the eggs, digest-
ed out of the stomech, Experiment 30 (March 7. 1831)
produced a rich, milky fluid, with a smallquantity of fine
light coloured sediment, falling to the bottbm.

The dilu‘te acid; added to this, produced fine coagule,
and formed a milk-whit¢ whey, or fluid, from which, more
of the light-coloured sediment was precipitated.

EXPERIMENT 53.

L3

More minutely to observe the respective changes by
the addition of bile and muriatic acid, in the several par-
cels of chyme formed in Experiment 31 (March 7. 1831),
and to note their difference, I put equal quantities of each

*into glasses, and added a portion of hog’s gall.

In the first (that taken from the stomach at 10 o’clock,
one hour after having eaten), fine bright orange-coloured
coaguleewere inimediately formed, equally diffused through
a fluid of the same colour, exhibiting no perceptible se-
diment on standing at rest, but held the coagulw, uni-

*formly suspended throughout the fluid. The dilute acid,’
added to this, occasioned a copious sediment to fall to the
hottom, and with it, Ilall the colour of the mixture, leaving
a transparent, semi-gelatinous-like fluid above, in the
proportion of about three-fifths of the whole ; upon the
surface of which floated a thin, white pellicle.

The second portion (that produced on the bath), un-
_ der.the same treatment, exhibited nearly the same ap-
pearanos, with the exception of the colour, which was a

&*
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shade or two lighter. The sedi.ment was not quite so
compact; the fluid less gelatinous; and there was less
of the white pellicle on the surface.

The third portion, treated like the, other two, differed
about as much from the second, as this did from' the first.
They all exhibited the same gencral a; f)earance'.

The fourth, or aqueous portion, under the,same treat-
ment, exhibited a wide differesce. The same propor-
tion of bile added to this, produced, a similar_coloured
fluid, at first, with’ very little coarse coagulee—not so
uniformly diffused through the liquid, but dnclining mere
to precipitation. On adding the acid, it let falla very
small quantity of yellowish-green sediment, leaving a l
thin, semi-transparent fluid, in more than quadruple the
proportion of the other three.

EXPERIMENT 54.

Bile and dilute muriatic acid, added to a portion of
the bread and milk chyme, formed in Exneriment 35
(March 14.), produced their usual coagulation angd pre-
cipitation, but of a lighter yellow ; the sediment _form-
*ing about one-fourth of the mass. The small, white par-*
ticles, forming the pellicle on the top, were in greater
proportion than in some of the other exPerjn;ents, espe-
cially those on lean meats. The fluid part was in greater
proportion to the sediment, and of a whey colour and con-
sistence. ) .

To another equal quanity of this same kind of chyme,
I added bile, as in"the other, and instead of murjatic
acid, I used pancreatic juice, fresh from a recently slaugh‘-"
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tered ox. An appeargnce exactly similar to that pro-
duced by the acid, was exhibited, except that the preci-
pitate was more slowly thrown down, and in larger pro-
portion ; and the white pellicle on the surface was less.
The fluid and sedxment were ashade llghter, and in more
cqual pronortlons.
EXPRRIMENT 55.

Pancre;ttic juice,- combined with the chyme of roast
beef, formed both in and out of the stomach, increased
its «thin paste-like consistence, and gave it more of a
cream colour. Bile added to this produced fine coagule,
suspended from the top to the bottom without depositing
any distinct sediment. Diluted muriatic acid darkened the
Whitish colour a shade or two, threw down a more copious
sediment, and increased the white pellicle on the top.

‘EXPERIMENT 56.

Bile and pandreatic juice added to the fresh meat and
vegetakle soup chyme (Experiment 36, March 14. 1832)
produced loosé cream-coloured coagulee, which, on stand-
hing, separated into three, about equal proportions; a coarse '
brownish sediment, a semi-transparent whey-coloured
fluid, and a thick whte pellicle at the top.



( 167 )

THIRD SERIES..

*
WasniNgTon, D. C. 1832

»

ExPERIMENT [.,
.

Dec. 4—At 2 o’clock 30 minutes, r.M.—weather
cloudy, damp, and snowing. Thermometer 35°; whd
N. W. and brisk ; the temperature undgr the tongue was
99°; in the stomach 101°. Dined, at 3 o’clock 30 mi-
nutes, on beef soup, meat, and bread. 4 o'clock 15 mi-
nutes,—took out a portion ; particles of beef slightly ma-
cerated, and partially digested. 5 o’clock 15 minutes,
took out another portion ; digestiop more advanced ;
meat reduced to a pulp ; particles of bread and oil float-
ing on the top ; temperature of stomach 100°. 6 o'clock
45 minutes, digestion not completed ; contents cohsider-

.ably diminished. 7 o’clock 45 minutes, stdmach empty ;
chyme all passed out.

EXPERIMENT 2.

Dee. 5—At 7 o’clock A. M.—temperature of the sto-
mach 100°, of the atmosphere 30°.

At 1 oclock r.m.—temperature of stomach 100°,
atmosphere 40°,—he atc®eleven raw oysters and three
dry crackers, and I suspended one raw oyster into the.
stomach, through the aperture, by a string. 1 o’clock
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30 minutes, examined 3 stomach full of fluids ; digestion
not much advanced. The oyster on the string appeared
entire, though perhaps &lightly affected on the surface.
2 oclock—-exa.mmed, and took out oyster ; about one-
third dlgested but retained its shape. % 9 ’clock, 30 mi-
nutes, oyster gone from the string, except a small piece
of the heart. Temperamre of the stomach 1013°. Fluids
less considerable. 4 o'zlack, 15 minutes, stomach empty.

.
ExPERIMENT 3.

At 3 o’clock, 45 minutes, p. M., same day, he dined on
roast turkey, potatoes, and bread. 4 o’clock, 30 minutes,
examined, and took out a portion. Turkey nearly all dis-
solved ; vegetables half reduced. 5 o’clock, 15 minutes,
took out another portion, almost completely chymified.

'5 o’clock, 45 minutes, examined again ; stomach nearly
empty. 6 o’clock, some chyme yet remaining. 6 o’clock,
15 minutes, stomacﬁl empty.

EXPERIMENT 4.

. Dee. 6.—At 8 o’clock, 30 minutes, A.M: he break-
fasted on bread and butter,and oge pint of coffee. 9 o’clock, '
45 minutes, examined ; stomach full of fluids. 10 o’clock,
30 minutes, ¢xamined, and took out a portion resembling
thin gruel in colour and consistence, with the oi} of the
butter floating on the top, a few small particles of the
bread and some mucus falling to the bottom ; about two-
thirds digested. It had a sbagp acid taste. Tempera-

.ture of the stomach 100°, atmosphere 38¢." 11 o'clock,
30 minutes, stomach empty.
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EXPERIMENT 5.

At 4 o’clock, 30 minutes, p. uf, same day, he dined on
sausage and brgad ; full meal. 5 o'clock, 30 minutes,
stomach full dF fluids ; digestion but very little advanced.
6 o’clock, 30 minutes, digestion considerably.advanced;
few distinct particles of sausage gnd bread to be seen en-
tie. 7 o’clock, 30 minutes, stomach empty.

EXPERIMENT 6.

Dec. 7—At 8 o’clock A.M.—examined stomach, and
took out, with considerable difficulty, an ounce only of
gastric juice, and that not very pure. Some yellow bile
came mixed with the latter portions. Temperature of
the stomach 99° atmosphere 28°. He breakfasted, at
9 o’clock, on corn and wheat bread, butter, and coffee.

At 10 o’clock, 45 minutes, examined and took out a
portion ; food partly digested ; few small “particles to be
seen. Stomach full of fluids, with a thin pellicle-of oil
on the top. Temperature of the stomach }00°. At 12
oclock a. M., stomach fu.ll of fluids ; digestion not com-
plete ; particles of bread floating about in a pulpous state ;
oil'floating on the surface. At 12 o’clock, 30 minutes,
A.M., examined ; contents of stomach llplf diminished ;
distinct particles of oil on the surface. At 12 o’clock,
45 minutes—entire particles of bread yet to be seen;
quantity of fluid diminishing. At 1 o’clock p. m., <dis-
tinct particles of bread still floating ; fluid less. At 1
o’clock, 15 minutes, stomach empty. A

Remarks.—Some indications of gastric derangement
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this morning; small aphthous patches on the mucous
membrane; juice acrid and sharp, with bile mixed with it.

ExPERIMENT 7.

At 3 o’clock, 30 minutes, P. M., same dhy, he dined on
roasted 'mytton, bread, and potatoes. 4 o’clock, 45 mi-
nutes, examined ; stomach full 3 digestion advancing. 5
o’clock, ‘45 minutes, contents of stomach three quarters
reduced in quantity, and almostlcompletely chymified.
6,0’clock, 30 minutes, stomach nearly empty; a little
pulp of the bread only to be seen, floating in a little
milky fluid. 7 ¢’clock, stomach empty.

EXPERIMENT 8.

Dec. 8.—At 5 o’clock, 30 minutes, A. M—temperature
of stomach 99°. 9 o’clock, finished breakfasting on fried
sausage, dry toast, and a pint of coffee. 10 o’clock, 30
minutes, stomuch full of fluids ; villous coat red and irri-
table, inclining to dryness; a thin whitish coat on the
tongue, and & similar appearance on the protruded por-
tion of the stomach. 11 o’clock, 45 minutes, stomach
full ; oil floating on the top, and rancid. Temperature
of stomach 99°; atrgosphere 46°. Weather damp and
cloudy.

Remarks—This, and the 6th Experiment, shew, tha
when there are indications of disease on the coatsof the sto«
mach and on the tongue, diggstion is consequently pro-

_tracted; and, also, that oil is particularly hard of digestion.

EXPERIMENT 9.
At 9 o'clock, A.m., same day, the vial containing the
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bread and butter aliment, taken from the stomach on the
5th inst. (Experiment 4), at half-past 10 o’clock, ‘A. m,,
was placed on the bath for four housp, in the usual tem-
perature, betwetn 95° and 100°. Digestion commenced,
and advanced regularly, partially reddcing the oil to a
milky fluid. '

December 9.—At 11 o’clocky a.M., added one ounce
of gastric juice, and continued it op the bath for eight
hours, when the oil became more, but not completely di-
gested ; particles of the limpid oil being still perceptible

Remarks—This affords an example of the re-com-
mencement of digestion, after the operation had ceased,
by the addition of a fresh supply of gastric juice.

ExPERIMENT 10.

At 2 oclock, 45 minutes, p. M., same day (Dec. 8), I
suspended a roasted oyster, weighing, when raw, four
drachms, into the stomach, and he ate twelve of t!we same
kind, each weighing about the same.

At 4 oclock, 30 minutes—examined—oyster ;ema'in-
ing on the string, not half digested—fluid in the stomach
rancid. Complained of headach, lassitude, dull pains
in the left side, and across the breast-—tongl.le furred, with
a thin yellowish coat, and inclined to dryness—:ayes heavy,
and countenance sallow. The villous membrane of the
protruded portions of the stomach, very much resembled
the appearance of the tongue, with small aphthous pa.;ches:
in several places quite irritable and tender.

I suspended observations, and dropped into the aper..
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ture, at night, six grains blue pill, and four aloetic pills,
common size, and sprinkled on the exposed surface of the
stomach, five or siy grains of calomel. Medicine operated
early thé next morning ; relieved the sylaptoms of indis-
position ; “changed the appearance of thé stomach and
tongue ;' apd remboved the aphthze.  On the 9th, hefelt
quite well ; and the coats of the stomach looked healthy

again.

.

ExpPERIMENT 11.

December 13.—At"] o’clock A. m.—temperature 100°
—villous membrane perfectly healthy, of a pale pink colour,
and uniform—mucous coat smooth and even. Extracted
two ounces of gastric juice. It distilled more freely than
‘common. More could have been obtained. I had never
before seen the pure juice flow so freely. He felt in per-
fect health; had taken neither food nor drinks since 9
o’clock last evehing.

At 9 o’clock, breakfasted on broiled breast of mutton,
bread, butter, én usual quantity, and a pint of cgffee, and
kept exercising. Digested in three hours and a half,
stomach empty and cleari. '

E;CPERIMENT 12.

© At 2 o'clock p.m., same day—stomach empty-—coats
clean—he dined on three soft boiled eggs and bread, and
drank half a pim. of wate~. 3 e’clock—digestion advan-
cing. 4 o’clock. Contents nearly gone from the stomach.
Yolk of eggs still visible, with a few particles of oil. 5
o’clock: Very little chyme in the stomach. 5 o’clock, 15
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minutes. ~ Some still remaining. ) Complains of slight
headach. Pulse full and crowded. Contents of the sto-
mach acrid. Countenance rather salldw. Eyes languid.
Tongue a httle *coated with a thin yellownsh far. His
bowels have not been moved since yestetday mqrnmg at
10 o’clock ; then inclined to costweness. .

N. B.—After taking breakfast, he exercised moderately
About 12 o’clock a.mM,, he walked abeut two miles, very
quick. After his return to his lodgings, he threw off his
coat, and went into the open air again. Scon after whieh,
he began to feel the pain in his head, &c.

ExrERIMENT 13.

December 14—At 7 o'clock a.m.  Stomach deeper
colour than ordinary, and inclined to dryness. Somc small
aphthous patches, and spots of darker colour. Mucous
coat not uniform and even; some places thicker, a little
elevated, and rolling up like thin membrane, leaving a
spot beneath red and irritable. Very little juice cduld be
extracted. I obtained a small quantity of® fluid, mixed
with yellow bile ; it did not yield the peculiar acid taste
of the gastric juice. Temperature of.the stomgach, 100°.
St Martin did not feel his usual appetite.

At 9 o’clock, be breakfasted on the same kind of diet
as yesterday ; had less appetite, and was labouring un-
der some gastric derangement. He continued quiet, most
of the time in a recumbeit position. 10 o’clock. Sto-
mach full. Globules of oil floating about. *Appearangs
of villous membrane about the same; no perceptible
change. 11 o’clock. Stomach still full. Appearances
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similar to those in last examination. 12 o'clock A.M.
Contents half diminished. Particles of bread, and coat
of oil on the surfacv. 1 o’clock p. M. Some fluid still in
the stomach, and a larger proportion of “o'il than at last
examination. Taste of the contents more sharp and ran-
cid; fast laaving the stomach. At this time, I observed
several small sharp-poirced white pustules, or pimples,
here and there dispersed over the exposed portion of the
inner coat. 1 o’clock, 30 minutes. Stomach clear and
clean.

* EXPERIMENT 14.

At 2 o'clock p.M., same day, he dined on three soft
boiled egys, bread, and butter, and half a pint of water
(same as yesterday, 2 o’clock). Digested in three hours.

*EXPERIMENT 15.

December 18. At 8 o’clock a.M. I examined stomach.
Temperature 100°. Appearance of coats more natural
and healthy than yesterday morning ; less of those small
white pointed pimples, and aphthous spots. Very little
gastric juicg could be obtained ; not more than one ounce,
and that mixed with an unusual quantity of mucus, not
s0 clear as common.’ Complained, as he frequently does
during this operation, of a sense of sinking, and vertigo,
after extracting this quantity. This feeling, however,
subsided in a few minutes aftef rising.

«.At 8 o’clock, 30 minutes, he breakfasted on beef-steak,
bread, and coffee. At the same time, he thoroughly mas-
ticated four drachms of the steak, which I put into the
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gastric juice just before taken from the stomach. To
another similar quantity of gastric juice, I put the same
quantity of the steak, unmasticated, dnd in one entire
piece. I plwg‘d’ them both on the bath at 100°, and at
the same time, I put the same quantity‘o'f steak into one
ounce of simple water, and treated it with the others on
the bath. . .

At 11 o’clock 1 ;xa;nined the stomach, and found his
breakfast nearly digested, and more than half gone from
the stomach. I took out an ounce of what remained,
which was almost completely chymified, a few particles
of the bread, in a soft pultaceous condition, only remain-
ing. Compared this with the three parcels on the bath.
It very nearly resembled the masticated meat in the gas-_
tric juice, but was more digested, and thinner, and con-
tained particles of oil (melted butter) and bread, which
were not in the masticated food in the vial. The unmas-
ticated meat differed considerably. It was not so thick
and gelatinous-like; was of a darker colour; add the
.piece of meat retained its shape, and was not much*dimi-
nished in size, the surface only a little wasted, softened,
and covered with a cineritious coat. The eontents of
the vial of masticated meat and water suffered very little
or no change since put in ; no more than had been effected
simply by mastication. Continued them all on the bath.

The contents of the vials, continued on the bath for
twenty-four hours, exhibifed the following changes. The
portion taken trom the stomach at 11 o’clock, remaingd
nearly the same as when extracted, perhaps more com-
pletely chymified. That which was masticated and put
into the gastric juice, was reduced to, a* thick pultaceous
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semi-fluid mass, but rétaining some distinct fibres of the
meat, which, after standing a while, subsided to the bot-
tom of a ycllowish, whey-coloured fluid. These remain-
ing particles of aliment, I conceived td have been left
for want of a sufficient quantity of gastric j'uice, the quan-
tity at ﬁ'rst,,being'too small to dissolve the whole of the
meat put in. That porion in the vial of water had un-
dergone no other change than that of incipient putrefac-
tion, which was very evident. The unmasticated piece
of gneat had updergone an evident process of digestion.
It was about half diminished, and the texture of the re-
maining part loose and soft. The containing fluid had
become of a greyish-brown colour, opaque, with a fine
brown sediment scttling to the bottom, similar to that of
‘the masticated meat in the gastric juice. The gastric
juice, containing lg,he unmasticated meat, when taken
from the stomach some sixty or seventy hours before,
was not so puré as common, was mixed with yellow bile,
and was in too small proportion to the meat. The colour
and flavour of the other two portions were very similar,
cxcept that the onc with the masticated meat was more
sharp and gerid.
-
Remarks.—This exy sriment shews the necessity of mas-
tication ; and also demonstrates, that simple maceration,

at the natural temperature, will not effect digestion.
[}
. ExPERIMENT 16.

.

A dinner of pork-steak and bread, taken at 1 .o’clock
P. M., same day, digested in three hours forty-five minutes.
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ExPERIMENT 17.

December 16.—At 9 o’clocl': A. M, he breakfasted on
cold pork-steqk, bread, and one pint coffee. »Digestion
completed iitthree hours. Two hours.after having eaten,
a pellicle of oil was found floating omthe togdf the gas-~
tric contents.

On cxamining the stomach, an hour after the chyme
had passed out, sevéral red spots an.d patches, abraded of
the mucous coat, tender and irritable, appeared spread
over the inner surface. The tongue, too, had upon it a
thin whitish fur. Yet his appetite Was rather craving.
At 2 o’clock, 30 minutes P. M., he ate a full dinner of cold
roasted pork (fresh), bread, and a piece of raw radish.
Digestion completed in seven hours.

ExPERIMENT 10.

December 1'7.—At 8 o’clock, 30 minutes, a.M., I put
two drachms fresk fried sausage in a fine muslinbag, and
suspended it into the stomach. He intmediately after
breakfasted on the same kind of seusage, and a small piece
of broiled mutton, wheat bread, and a pint of coffee. 11
'o’clock, 30 minutes, stomach half empty, contents of bag
about half diminished. 2 o’clock p.M., stomach empty
and clean,—contents of bag all gone, except fifteen grains,
consisting of small pieces of cartilaginous and membran-
ous fibres, and the spice of the sausage, which last
welqhed six grains, leaving only nine grains of the aliment
put ip.  In consequence of being called out, I dehyed'
the last examipation longer than was necessary.
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)

ExPERIMENT 19.
»

December 18. At 8 o’clock, 30 minutes, A.M., I sus-
pended twv dfschms masticated, fried sausage, confined
in a muslin bag, into the stomach, and hé breakfasted
on the samg kind Uf food, with bread and coffee. 11
o’clock, 30 minutes, stomagh half empty—contents of bag
about halfgone. 1 o'clock p.M., stomach nearly empty—
very little left in the bag. 1 o’clock, 50 minutes, stomach
clear, _exoept the bag, which contained a little of the
sausage ; took this out, and it weighed one drachm, spice

*and all, of which thére was less than yesterday. The bag,
when drawn out, came from near the pylorus, and was
covered with a coat of mucous and yellow bile. The
cuntents of the stomach have been unusually acrid since
yesterday morning, and he complains of unusual smart-
ing and irritation at the edges of the aperture; counte-
nance sallow; tougue covered with a thin yellowish coat,

* and several deep red patches on the inner coat of the
stomach ; does not feel his usual appetite. 9 o’clock—
drol;ped into the aperture twelve grains blue pill, and
five cathartic pills—operated early the next morning,
removed the 'symptoms, and restored his healthy sensa-.
tions and functions.

»

EXPERIMENT 20.

December 19.—At 8 o’clock, 45 minutes, A. M., I sus-
pended three drachms broiled bass, in a muslin bag, into
"the stomach, and he breakfasted on the same kind of fish,
with bread, a small piece of sausage, and a pint of coffee.
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2 o’clock P.M—complains of smarting at the aperture—
I took out the bag—remaining contents weighed two
drachms, having lost one drachm onfy in five hours and
a quarter. (Joats of the stomach did not appear healthy
—deeper red than natural, with patches of still deeper
colour sprcad over the protruded portioA” Mucous
covering abraded in places afd rolled up, tesembling
shreds of epidermis, torn from a blidtered surface.

Remarks—These three last experimehts are examples
of the solvent or chemical action of the gastric juice. It
penetrated the muslin bags, dissolved the food, and allowed
the chyme to strain out. They also indicate, that irri-
tating substances (as, for instance, the muslin bags in
these experiments) produce a diseased state of the sto-
mach.

ExpERIMENT 21.

December 20.—At 8 o'clock, 30 minutes, A.M,—
Coats of stomach appear healthy—considerable fluid
plainly to be seen. Itran out of the aperture on turn-
ing him down ; was transparent, and contained flocculi
of mucus. Breakfasted on brotled bass, toasted bread,
and coffee. Digested in five and a half hours.

ExXPRERIMENT 22.

Ay 2 ’clock p.. he dined on boiled chicken and wh sat-
bread: Digested in four and a half hours.
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ExXPERIMENT 23.
(]

December 21.—At 8 o’clock, 30 minutes, A. M.—sto-
mach not perfectly healthy—several small deep-red patches
on the exposed surface. Extracted four drichms gastric
juice, tinged with*yellow bile. Masticated one and a
half scruples of the thigh of a boiled chicken, and half a
scruple of ‘bread ; put them into this gastric juice, and
placed the vial in the axilla. Into the same quantity of
pure water, warmed to 70° I put the same quantity and
kind of aliment, and placed them in the same situation.

'~ He breakfasted at the same time on the same kind of diet.
1 o’clock p. M—stomach empty. At 2 o’clock he dincd
on same kind of food. 6 o’clock, 30 minutes—stomach
empty.

The masticated portion put into the vial of gastric juice,
placed on the bath, ind frequently agitated, digested re-
gularly and unifermly until about 2 o’clock, r.m., when

~the particles were all dissolved, except a few fibres.
That it'l the vial of watcr, kept inr the same situation, had
not changed its appearance from the time it was put in.
On separating the remaining purticles of food, in the
gastric juice;, at evening, filtering on thin muslin, and
drying with pa;per, it weighed fifteen grains, and left four
drachms and a fraction: of an opaque, milky-coloured
fluid. That in the water, taken out at the same time,
weighed forty grains, and left feur drachms of a turbid
fluid, like water, with flour stirred in it, and had a maw-
kish, insipid taste and smell. The first had the jacid
smell and taste peculiar to the gastric contents.
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EXPERIMENT 24.

Dec. 22. At 8 o’clock A.M.—cxamined stomach—tem-
perature 100°. Extracted about four drachms gastric
juice, pure biit not free. At 8 o’clock, 30 mins., he
breakfasted on bread, cheese, and cr‘gﬂéc. &9 o’clock—
stomach full of fluids—temperasure 100°. 11 _o’clock—
stomach full, with the cheese in a fluid form, floating on
the surface ; bread reduced to a pulp—temperature 100°.
12 o’clock m.—food still in the stomach,; but consiler-
ably diminished. 1 o’clock, 30 mins., r.M.—some of the
cheese yet remaining—stomach nearly empty.” 2 o’clock
—stomach empty.

The coats of the stomach have not appeared in their
usual healthy condition for several days past—the colour
darker—mucous coat unequal—some patches of a pur-
plish colour, with aphthous edges-—surface inclined to be
dry—very little secretion of gastric juice — digestion
slower and less perfect than usual—bowels inactive,
nothing having passed them for sixty hours. .

Remarks—1It would seem from this experiment, that
* cheese was difficult of digestion. Inadditiontpits closeness
of texture, it generally contains a large proportion of oil.
t
- ExPERIMENT 25.

Dee. 23. At 6 o'cloclya.M.—temperature of stomach,
100°—pulse 65 a minfte. 9 o’clock——temperature of
stoma¢h 100°—pulse 75. Villous membrane inclined to
dryness, and of a darker than natural colour; papille
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small and sharp ; mudous covering scarcely perceptible;
bowels costive ; tongue coated with a yellowish fur, and
its edges pale. I poured in, at the aperture, one ounce
"Ol. Ricixi, and sprinkled over the surfacg of the protru-
ded coats five oresix grains of calomel. Fie ate a light
breakfast of corn-kread and crackers,and drank a pint of
coffee immédiately aﬂ;er: "

At 2 o'clock P.m.—stomach empty—coats look heal-
thier. Medicine not having moved the bowels, I put in,
at .the aperture, twelve additional grains of calomel, per
se. At 5 o'clock, the stomach was in commotion—indi-
cations of the cathartic operation of the calomel ; slight
nausea ; stomach full of a white frothy fluid, running out
at the aperture, like fermenting beer from a bottle ; slight
sain and motion in the bowels ; and increased secretion
of saliva. No motion from the bowels. Temperature of
stomach 101e. Puise 80 beats in a minute.

At 8 o'clock calomel had operated twice, copiously,
commencing at 7. Temperature of stomach, 100°. Pulse
62, sc:ft and mild.

EXPERIMENT 26.

Dec. 25" At 8 o'clock a.M.—weather partially cloudy
—atmosphere dry, and smoky-—wind E. and light—Th.
31°. Temperature o2 the stomach, 100° and a fraction.
Pulse 55 in a recumbent position ; 65, sitting erect. A
few small red spots on the mucous surface. The gastric
secretions appear as healthy as wsual.

<At 9 o’clock, he breakfasted on boiled, salted fa{ pork,
corn-bread, and coffee. 10 o’clock, the stomach at the
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same temperature as at 8 o'clock! Pulse 65 in a recum-

bent and 75 in an erect positign. Gastric cavity full of
a heterogenéous mixture. At 11 o’dock, 30 mins.—just

returncd fromgwvalking moderately, about an hibur, a dis-
tance of two"and a half miles; not to*produce free per-

spiration, but gentle diaphoresis. Weatheg cl.ear, calm,

and dry. Th. 50°. Temperagure of the stomach 101°.

Pulse ‘72, in a recumbent position 5 82, sitting’ erect, and

regular. Contents of stomach half reduced, and nearly

homogeneous. At 12 o’clock, 30 mins., M.—tempera-

ture of stomach 1004°. Pulse 62, recumbent ; 72 erect.

Contents nearly gone. At 1 o’clock, 30 mins:, P.M., sto-
mach empty.

At 9 o’clock,—weather cloudy—atmosphere dry—no
wind—Th. 42°—the temperature of the stomach wis
993°. He drank half a pint of water fifteen or twenty
minutes before examination. Pulse®62, recumbent ; 72,

erect.

This is an example of the increase of tlie tempgrature
of the stomach on exercise. See also, subsequent expe-
riments.

EXPERIMENT 27.

Dec. 26. At 6 o’clock A.m.—weather cloudy—atmos-
pherc damp—wind N.E. and light—Th. 38°—tempera-
ture of the stomach 994°. Pulse 55, recumbent; _65
erect. Respirations, in a recumbent position, 15, ard in
a sittjng posture, 18 a minute. At 8 o’clock, he retirn-
ed from a walk of two miles, but not to produce perspira-
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tion. Weather damp,‘ and raining lightly. Th. 36°.
Temperature of the stomach, 101°. Palse 65, recum-
bent ; 85, erect. eelings of impatience here evidently
accelerated his pulse, in the erect posiion. He was
vexed at being détained a few minutes from his breakfast.
At 5 (;;clpck p.fr.—weather rainy—wind N.E.—Th..
41°—1 .examined the stomach. Temperature, 99}°
Pulse, 60 recumbent.; 70, erect. At 8 o’clock, the tem-
perature of the stomach, 101°. PFlulse, 50 recumbent ;
60, erect. Respirations, 15 a minute.
His diet through the day had been confined princi-
“ pally to farinaceous substances, wheat-bread and crackers,
in moderate quantities.

a ExPERIMENT 28,

Dec. 27. At 6 o’clock a.m.—weather unpleasant—at-
mosphere damp—wind E—Th. 38°. Temperature of
stomach, 99}°—=surface clean and healthy—no dark red,

* or aphthous patches, nor white, with elevated points—mu-
coys coat uniferm and even, of the natural colour—no
excoriation or smarting at the edges of the aperture. 1
extracted one ounce of gastric juice, slightly tinged with
yellow bile. This I conceive to have been entirely ac-
cidental ; and occasipned by the regurgitation of the
bile through the pylorus, as he turned upon his back,
from right toleft, to favour the exit of the gastric juice.
The same thing has happened s~veral times before.

At 9 o’clock, he breakfasted on three ounces broiled
breast of mutton, four ounces of wheat and corn b-ead,
very thorpughly masticated, and a pint of coffze. At the
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same time, I put two drachms bf same kind of food,
equally well masticated, into the, ounce of gastric juice
taken from the stomach at G o’clock, and the same quan-
tity of same king of food, masticated in the same“manner,
into an ounce 3f simple water, placed thém both together
first in the axilla and afterwards on the dath, bgtv;een 96°
and 100°. .

At 12 o’clock M., stomach ncarly, cmpty. Was just
able to get out one odnce for comparison, almost com-
pletely dissolved ; a few particles of bread only visibje.
Temperature 100°. At 12 o’clock, 30 ‘minutes, no dis-
tinct particles of food to be seen. Al chymified and
passed from the stomach. Nothing but a little frothy
mucus remaining in the stomach. Coats clcan; colour
pale pink. Temperature 100°. At 2 o’clock r.mM. he®
dined on the same quantity and kind of food that he had
taken for his breakfast (broiled mutton #nd bread). Drank
nothing since morning. Temperature of $tomach 100° ;
thermometer 62°; wind S.; weather fair since 12 o’glock.
2 o’clock, 30 minutes, stomach as full of finids as yhen
he drank a pint immediately after eating. No percepti-
ble difference in appearance. 6 o’clock, stomach empty
andlean. 9 o’clock, temperature of the ston;ach 100e°.
Weather the same as at 2 o’clock. ’

The changes effected in the contents.of the two vials,
mentioned above, and kept in the axilla till 9 o’clock p.m.
were as follows :—In that containing the gastric juice,
the food was about half dissolved and loosely suspended
towards, the botiom of a reddish-grey coloured flufd.
That in the water exhibited no. other appearance of di-
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gestion than what was effected by mastication, when first
put in. The masticated food had subsided to the bottom
of a transparent watery fluid, as clear as when first put in.
At 8 o'clock A.m. of the 28th, I added the two drachms
of gastric juice®taken from the stomach ut that time, to
the vial.cqntainiﬁg the gastric juice, and the same quan-
tity of water to the watory mixture, and placed them in
the axilla again. At 6 o’clock ».m. examined vials—di-
gestion had recommenced, and auvanced in the gastric
juice in proportion to the quantity added. The sediment
had become more dissolved, and the fluid part increased.
This sediment taken out, filtered through muslin, and
pressed as dry as when put in, weighed forty-five grains
unly, having con.\pletely dissolved one drachm and fifteen
‘ grains, and produced a gruel-like milky-coloured fluid.
That in the water remained unchanged, and when taken
out and pressed dry through a piece of muslin, like the
other, weighea one drachm and thirty-five grains. This
reduction, I suppose, was the effects of mastication and
macevation ie the water for thirty-six hours. These two
parcels, kept tight corked, jp a temperature between 50°
and 709, remained free from any feetor for forty-five days.
The gastric portion, at the end of this time, emittea «
cascous flavour, a1d the aqueous portion smelt musty and

sour.

Remarks.—This isacomparison between solution by the
gastric juice and maceration in water. These results are
intercsting, not only as establishing physiological principles
on certain data, but they have an important practical ap-
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plication. They have, consequehtly, been frequently
repeated. .

The fact, that the stomach contains,a quantity of fluid,
soon after the iggestion of dry food, which was alluded
to in the preMminary essay, is here perfectly demon-
strated.

ExpPErRIMENT 29.

December 28.—At € o’clock A.M. .weather clear ; at-
mosphere dry ; wind N.; thermomecter 34°. Tempera-
ture of stomach, 100°. Coats clean and Realthy. Gas-
tric juice scarce ; extracted two drachms only, and that
with considerable difficulty.

At 9 o’clock A.Mm. he breakfasted on same kind of food
as yesterday, in usual manner, slightly masticated, ande
swallowed fast, without regard to quantity. 1 o’clock
p.M. a small portion still in the stomach—nearly dissolved.
1 o’clock, 30 minutes, stomach empty.

EXPERIMENT 30.

December 29.—At 9 o'clock a.m. weather clest arid
dry; wind N. W. and light #Fthermometer 340 ; tempe-
zadgre of stomach 100°; coats clean and Mealthy; he
breakfasted on fat pork, dry toast, and coffe—full meal.
1 o’clock p. M. stomach half full of lardaceous fluid—no
particle of any thing else but gastric fluids-to be seen.
Temperature 100°. 2 o’clock, 30 minutes, stomach not
empty. 3 o’clock, stomach empty and clean. .

o

Remarks.—The protracted period of complete chymifi-
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cation in this meal, I conceive to have beeti. principally ow-
ing to the unusual guantity of food taken being dispropor-
tioned to the gastric sccr;tiOns, and more than was requir-
ed to replenish the natural waste of the system. The
qualzty of the foqd had undoubtedly some .r-ﬂ‘ect.

“ EXPERIMENT 31.

December 30.—At 8 o’clock a.M. weather clear and
dry; wind N. W. and light 5 thermpmeter 26° ; stomach
clean and healthy; temperature 100°. Gastric juice
pur'é, and distills more freely than common. Extracted
one ounce without, any difficulty.

At 9 o’clock he breakfasted on two and a half ounces
of boiled recently salted fut pork, three ounces of wheat-
§read, masticated in usual manner, and one pint of coffee.
At the same time, I took two parcels, equal quantities,
of the same kind ofifood (pork and bread), half a drachm
of each kind, bgth masticated in same manner, put onc
of them into the ounce of gastric juice taken from the
stomach before eating, and the other into the same quan-
tity of snmplc water, of the temperature of the gastric
juice, and placed them in th¥ axilla.

. At 11 o’¢lock, I took out of the stomach one and; a.
half ounces of its ccntents, put them into a vial, and placed
it in the axilla with the other two. The difference be-
tween this taken out of the stomach, and that in the gas-
tric juice, was quite perceptibl‘g. The particles of ali-
ment contained in the last, appeared more nearly dis-
sob. 2d, very few remaining distinct. That taken from
the stomach contained a larger proportion of the entire
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food and ﬂoati:g oil.  The colout of the middle portions,
as well as the smell and taste, were very similar. That
from the stomach was rather more rangid and sharp than
that in the ga.st.ric juice in the vial. Both possessed the
peculiar gastric acid flavour. .

At 1 d’clock, 30 minutes, the stomagh was empty and
clean, and probably was so at 1 0 ‘clock 5 but owing to ac-
cident, I did not examine at that time. He becameintoxi-
cated in the aftemoow and mterrupted the experiments.

On the 2d of January 1833, I added half an ounce of
fresh gastric juice to_the parcel of chyme®taken from"the
st9mach at 11 o’clock, in the abovt):. experiment, which, at «
this time, contained a large proportion of undigested lard-
aceous matter, floating on the surface. Put the vial in
the axilla. )

On the 3d, I added three drachms more of fresh gas-
tric juice to the above.

On the 6th, I added three drachms gagtric juice to the
above, and placed it on the bath. -

On the addition of each of these portions of *gastric
juice, chymification recommenced, and the lardhceous
portion of the aliment contfBued to be reduced for seve-

J*hours, till the solvent power became expénded, when

its action would ceasc.

EXPERIMENT 32.

December 31.—At 7 o’clock a.M. weather cloudy ; at-
mosphere damp and chilfy; wind S.; thermometer ?0° H
temperature of the stomach 100}°; colour darkergred
than natural, and arid. Mucous coat abraded in spots,
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and rolled in small shreds; more irritable than usual.
At 8 o’clock, 30 minuteg, breakfasted on same quantity
and kind of food as.yesterday (pork, bread, &c.). At 11
o'clock, took out one and a half ounceg contents from
the stomach, in appearance half digested. 12 o’clock M.
took out’ another« portion more completely dissolved.
Stomach nearly empty. |, 1 o’clock, stomach empty. At
1 o’clock, ‘30 minutes, he dined on salted boiled beef, po-
tatoes, parsneps, and bread, full meal, without regard to
quantity or mas.tication. 4 o’clock, 30 minutes, stomach
perfectly empty.

The one and a halfgunces taken from the stomach at
11 o’clock A.M. very nearly resembled the contents of
the vial of gastric juice and masticated food of the 30th
(yesterday) in almost every particular. That] taken out
at 12 o’clock M. had more of the lardaceous and less of
the distinct fibrous particles of aliment.

The diseased appearance of the stomach at this exa-
minati‘on, was probably the effect of intoxication the day
before.

. ExPERIMENT 33. .

January 1. 1833.—At 8 o’clock a.m. weather dark
and rainy; wind S. ;‘thermometer 50°; temperature of
stomach ®00°, healthy and clean. Extracted half an
ounce of gastric juice. At 9 o'clock, I took two scru-
ples, salted lean beef (boiled), chopped very fine with a
kniYe, put one scruple into the half ounce of gastric juice,
and the other scruple into half an ounce of simple water,
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and placed them together in the axilla. At the same
time, he breakfasted on two ougces of boiled salted lean
beef, bread, and a pint of coffee. .

At 12 o’clock m. I took from the stomach éne ounce
of its content®, not fully digested, bread principally re-
maining, reduced to a pulp. Compared with the gastric
juice and food in the vial,*the particles of mecat seemed
rather more dissolved. Stomach about half efnpty. At
1 o’clock r.m. stomash empty and clean. At 8 o’clock,
30 minutes, A.M., on the 3d, I added one drachm fresh
gastric juice to the vial of gastric juice and chopped beeﬁ

and one drachm of water, to thg witery mixture, and®

placed them together in the axilla.

On the 4th, the beef in the gastric juice not being
completely dissolved, I added two drachms fresh’ gastric
juice to it, and two drachms of water to the aqueous
mixture. Continued them on the bmth, or in the axilla.
The watery portion began now to smel} quite foetid.

At 8 o'clock on the 5th, the meat in the gastric juices
was completely dissolved, and a fine reddnsh-grey sedi-
ment had fallen to the bottom of an opaque gruel-hke
fluid, with a pellicle of greyish-white particles on the top.

-’-‘lt\e "aqueous portion had become more fetid.  The par-
ticles of meat were the same as when first put in, only a
little macerated and paler—the fluid transparent, but be-
coming darker and a little greenish—no appéarance of
solution, »

On the 10th the contents of the aqueous portion were
quite feetid. The gastric portion was perfectly sweee and
bland.*
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. .
ExrERIMENT 34.

At 1 o'clock, 30 minu{es, P. M., same day, he dined on
lean salted becf and bread. Digested in three and a half
hours.

* EXPERIMENT 35.

Equal parts of alcokol &nd gdstn'c Juice mixed together
and agitated, produced a turbid mllky-whxte fluid ; which,
after standing at rest, raised a thin “White coat of fine loose
coagule on the surface. When the juice and alcohol

, Were first put together, and before agitating, the gastric
juice settled to the bottom, and the alcohol remained on
the top, indicating that its specific gravity was less than
t]gl.e- fluid.

ExpERIMENT 36.

Jan. 2.—At 8 o’éock A. M. stomach empty ; extracted
_half an ounce of ;gastric juice. 8 o’clock, 30 minutes,'he
breakfasted on dry bread and a pint of coffee. 11 o’clock
stomach nearly full of a pulpous scmi-fluid mass resem-
bling thick gruel. 12 o’clock, ncarly cmpty. 12 o’clock,
30 minutes, empty and clean. -

.

F‘xmnmnnr 37

At 2 o’clock p. M. he dined on bazled potatoes, a small
piece of bread, and drank a glass of water. 4 o’clock,
30 minutes, stomach full of fluills, and quite acrid, of a
whitl!'sh colour, with pariicles of potatoes floating about.
6 o’clock, stomach cmpty.

-
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EXPERIMEN'I; 38.

Jan. 3.—At 8 o’clock, 30 minutes, 4% M. weather plea-
sant, smoky, andclear.* Thermometer 38°. Tempera-
ture of the stdmach 1013°, immediately after a walk of
two miles, producing free perspiration and cgloﬁr in the
face. Extracted half an ounce gf gastric juice.

At9 o’clock, 30 minutes, he breakfysted on cold broiled
breast of veal, boiled Potatoes and bread. At the same,
or within fifteen minutes of the time, I suspended xgt.o
the stomach, at the aperture, twenty grams of masticated
lean veal, contained in a muslin bag. At 12 o’clock a.m
contents of stomach half diminished. 1 o’clock p. M.,
stomach nearly empty. 1 o’clock, 30 minutes, all gonc
from the stomach except the muslin bag and contents#
The contents appeared to be about half diminished.

At 2 o’clock I took out the bag of*veal, and, pressing
it as dry as I could, without forcing theercmaining par-
ticles of meat through the cloth, it weighed ten grains,
having lost ten grains by digestion in fopr and a half
hours. The veal, when first put in the bag and suspend-
ed in the stomach, was of a clay or greyxsh-whlte colour,
but' when taken out and weighed was of a pahsh red or
light flesh colour, and of a glutinous appes,rance.

*

EXPERIMENT 39.

At 3 o’clock .M., samg day, dined on rosled veal and
# ead, and drank half a pint of water. Digested intwo hoprs.

* The above descriptiou of the weather being smoky and Hear,
looks likq an Irish bull, but so it certainly stands iu the original.
—Eb1TOR.
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ExprRrIMENT 40.

Jan. 4—At 8 o’clock a.mM. stomach healthy. Ex-
tracted two drachms gastric juice ; camé pure, but very
slow. .At 9 o’clock breakfasted on brozled 'veal bread, and
coffee. 110 clock, stomach full ; oil floating on the sur-
face, acrid and sharp, excoriating the edges of the aper-
ture and skin. 12 e’clock ., chyme passing out. Sto-
mach two-thirds empty. 1 o’clocE’P. M., stomach empty.

? EXPERIMENT 41.

At 2 o’clock P.‘M-, same day, he dined on breast of
broiled veal and bread, and drank a tumbler of water.
5 o’clock, 30 minutes, stomach nearly empty. 6 o’clock,
éxamined stomach ; chyme of a milky-white colour. 6
o’clock, 30 minutes, chyme still remaining. 7 o’clock,
stomach not empty s took out half an ounce of contents.
It was a milky‘white ﬂlx,‘id, with a peculiar smell and

" slightly, acid and bitter taste. 7 o’clock, 15 minutes, sto-
mach gmpty. .

ExXPERIMENT 42.

* Jan. 6.—At 8 o’clock A-M. stomach healthy and cledn:
Extracted half an ¢unce of gastric juice. Put it into a
vial, and immersed in it fifteen grhins of firm tendon of
young beef; in a solid piece. Kept it either in the axilla
or on the bath for twenty-four hours, when all was com-
pletely dissolved.

At 8 o’clock, 45 minutes, he breakfasted on broiled
veal, bread, and coffee, and kept exercising. 12 o’clock



EXPERIMENTS AND OBSERVATIONS. 195

* .
M. stomach about half empty; took out half an ounce
completely dissolved ; no distinet particles of food to be
seen. 12 o’clock, 30 minutes, M., all kone.

Remarks—This affords an example”of the digestion
of tendon.  Hard solid substances require a gcea;:er quan-
tity of gastric juice than more éender fibre, and take a
longer time for their complete solution. '

EXPERIMENT 43.

At 1 o'clock p. M. same day dined on droiled veal and
bread, and drank half a pint of water. Digestion com-’
pleted in four and a half hours.

ExPERIMENT 44.

Jan. 6.—At 8 o’clock A.M. examined stomach. Coats
generally healthy ; few small erythématous patches on
mucous surface. Secretions pure. Extfacted one and a
half ounces clear gastric juice, containing less than the *
usual quantity of mucous flocculi. It rap more freely
than common through the tube. More could have been
obtained ; but a sensation of faintness, and sinking at the
pif of the stomach being felt and complain.ed of, I de-
sisted. This sensation has almost unifor;nly occurred
whenever the gastric juice has flowed more freely than
usual, and has been suffered to run out to the quantity of
one and a half or two ownces,—followed by dimness of
vision and vertigo on rising. These feelings, howeyer,
subside in a few minutes, and he feels as usual, and ®ats
his meals with a good appetite.
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At 9 o’clock he breakfasted on broiled veal and bread
again, as yesterday, and kept exercising. 1 o’clock p.m.
stomach nearly empty ; several small spots of dark gru-
mous blood, exudmg from the pnpllla: oft the inner coats,
made their appearance. 2 oclock, some appearance of
the breakfast still in the stomach. 2 o’clock, 15 minutes,
stomach empty.

EXPERIMEN® 45.

WAt 2 o’clock, 30 minutes, P. M. same day, he dined on
one pint of barley gruel sweetened with molasses. 4
o’clock, 30 minuées, stomach empty ; none of the bar-
ley gruel to be seen. Several small sharp-pointed white
pustules made their appearance on the inner surface of
‘the stomach at this time, and the surface generally was
of a paler colour, and more flaccid than usual.

" EXPERIMENT 46.

Jan. 7.—At 8 o'clock A. M. weather cloudy, damp, and
disagreeable ;* thermometer 48° 3 wind N.E. ; tempera-
ture of stomach 100°. Less of the small pustules and
red patchcs than yesterday. Colour of the coats natural
again, but little secretion of gastric juice this morning.
Could obtain only'a drachm or two. At 9 o’clock a. m.
temperature of stomach 100°. He breakfasted on soft
boiled eggs, soft toast, and coffee. 12 o’clock M. sto-
mach empty. )

. EXPERIMENT 47.

At 12 o’clock, 30 minutes, M. same day, he dined
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on three kard-boiled eggs and bread. 3 o’clock, 30 mi-
nutes, stomach half empty. Remaining contents acrid.
Edges of the aperture excoriated. *Some pimples and
erythematous patches on the surface of the inmer coats.

o’clock, 30 inutes, stomach and corttents in nearly the
same condition as at last examination ; very acrid and
sharp ; coats red. 6 o'clock, ‘stomach cmpty.

Remarks—These-three or four last experiments de-

monstrate that a diseased state of the stomach retards
digestion.

ExPERIMENT 48,

Jan. 8—At 8 o’clock, 30 minutes, A. M. examined sto-
mach. Coats healthy. None of those white pustules
and crythematous patches observed yesterday and the
day before to be seen this morning® Colour of the lining
membrane rather paler than commone Surface moist.
Extracted half an ounce of gastric juice without difficulty.
A slight and momentary vertigo was felt in nsmg up.
No faintness or sense of sinking at the scroblculus cordis
at this extraction. I divided these four drachms of gas-

- tric juice into two equal parts, and put them into separate
vials. In a third vial I put two drachmsof simple water.
To each of these three vials I added eleven grains of the
muscle of a skeep’s heart, in an entire piece. Kept onc
of the vials of gastric juice and meat in the axilla, and
placed the other, with the aqueous vial, in a cool ,place,
at about 460, agitating them alike frequently.

AtV o’clock p. M. the piece in the warm gastric juice
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was half digested ; the fluid of an opaque reddish-brown
colour. That in the cald gastric juice was a very little
affected, the surface being covered with a thin glutinous
coat, and the fluid a little turbid. That in the water was
not in the least dffected. The water was’perfectly tran-
sparent, ‘as Jhen {rst put in.

At 9 o'clock .M. of fhe 9th, these geveral pieces of
muscle exhibited the following results. That in the warm
gastric juice, when taken out aad¢pressed dry, as when
put, in, weighed seven and a half'grains. That in the cold
gastric juice, treated in the same manner, weighed twelve

¢ and a half grains, having gained by the absorption of gas-
tric juice, one and a half grains. And that in the simple
water, weighed eleven grains, the same as when put in,
Having neither lost nor gained.

The three and a half grains that remained in the first
vial were in one entire piece, of the same shape as when
first put in; butcvery soft and tender, hardly able to sus-

* tain sufficient pressure to be raised by the finger and
thumb. It was a mere pulp. ® The meat in the second
vial was increased a little in size ; appeared swollen, soft,
slimy and tender ; but had sufficient firmness of texture
to resist considerable pressure, when taken up. It was
not dissolved. That in the water retained its firmness
and was unaltered in appearance, except a paleness of
surface, occasioned by maceration,

At 8 o'clock next morning (the 10th), the following
appearances were evident.  The first piece in the warm
gastfic juice, weighed one and a half grains, having lost
in the last twenty-three hours, two grains only.. It re-
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tained the same shape, and was bf about the same cone
sistence as yesterday. A reddigh-brown sediment sub-
sided to the bottom of a rich whey-cqloured fluid. The
second piece, i:; the cold gastric juice, weighed nine grains
and a fractiony having lost about three and a half grains.
That in the water was unaltered, and.welghed'the same
as when put in—eleven graind. .

It may be proper to remark, that the two pieces in the
cold gastric juice and, water, were moved from their firet
position in a temperature of about 46°, and placed, for
the last twenty-three hours, on the mantfe-plece over the
fire, in my room, in a temperature of about 60°. Thes
loss of the two and a half grains of meat, in the cold gas-
tric juice, was evidently the effect of digestion, occasioned,
no doubt, by the increase of fourteen or fifteen degregs
of temperature.

On the 10th, I added to the vial eontaining the warm
gastric juice and muscle, one-fourth of § drachm of fresh
gastric juicc, warm from the stomach. Contmued it im
axilla, and in five hours it avas dissolved to a mite, scarcely
perceptible.

The piece in the cold gastric juice, kept on the mantle-
piece, in a temperature between 50° and 60°;'till 9 o’clock
A.M. of the 11th, weighed seven grains, retdining the same
shape as yesterday, and a similar texture. The fluid had
become more opaque and milky, and the sediment had
increased at the bottom., The piece in the water at this
time remained unaltered, and weighed precisely the same
as at first—eleven grains. o

At 9\0’clock . m., I placed both these in the axilla.
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At 9 o’clock p. M. the piece remaining in the second vial
of gastric juice, placed jn the axilla this morning, was
nearly all dissolved, one grain only remaining—a soft
pulp. The piece in the water remained'unaltcred, and
weighed the same as at first; but began te emit a strong
fetid odour, and in, a few days became very putrid. This
was, however, almost entitely corrected, by the addition
of three dsachms of fresh gastric juice on the 21st. The
meat still continued its original ghape and size, and, no
doubt, its weight, though too putrid to handle, or take out,
before the addition of the gastric juice. Placed it on the
#bath, and it began to digest, and soon became chymified,
lost its fetid smell, and acquired a sharp acid, or rather
acrid, taste.
&
Remarks—The result of this experimentis interesting,
in demonstrating thecolvent properties of the gastric juice.
Maceration alone, will not dissolve food, nor separate its
nutritious parts. It appears, also, from this experiment,
that gastnc Julce corrects the putrid tendency of ali-
ments; and that food is more readily dissolved after that
tendency has occurred.

.

. FXPERIMENT 49,

January 11.—At 8 o’clock A.M.; weather clear and
dry; wind S.W.; thermometer 15°.; temperature of
the stomach 100°; coats heall;hy. Extracted one ounce
of gastric juice, clear and transparent; few flocculi of
muces ; taste distinctly acid. Complains of the usual
‘sense of distress at the pit of the stomach, and rertigo.



EXPERIMENTS AND OBSERVATIONS. 201

At 9 o’clock, 30 minutes, he bréa.kfasted on pork and
bread. Digested in four hours and a half.

. EXPERIMENT 50.

At 9 o’clocK, 30 minutes, A. M., same Hay, I took three
vials, and put into each two drachms pure gyst;ic juice,
fresh from the healthy stomacfn. To one, I added one
drachm of albumen ; white of egg ; tp the seco;nd, half a
drachm of the yolk, at.d=to the third, another drachin of
albumen. Put the two first in axilla, and the other jon
the mantle-piece. At 9 o’clock p.M. the albumen in the
warm gastric juice, in the axilla, had become quite
opaque, with loose light-coloured sediment at the bottom.
The albumen in the cold gastricjuice remained unaltered.
That containing the yolk, exhibited the appearance of 2
mere mixture of fine yellow coagul, resembling sulphur
and milk mixed together.

On the 12th, at 8 o’clock P. M., both v#als having been
continued on the bath, or in the axilla, through the day, )
the difference observed last cvening, betyeen the, cgld
and warm vials of albumen, was very little increased.
The yolk was considerably altered from a loose coagule,
generally diffused through the gastric juice., to a fine
compact body of coagule, rising upon the ;op of a per-
fectly clear transparent fluid, free from a particle of sedi-
ment.

EXPERIMENT 51.

At 8 o’clock, 30 minutes, A.m. Stomach healthy. €x-
tracted ope ounce of gastric juice, a little tinged with
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yellow, whether from bile or tobacco, it was difficult to
determine. He had taben some tobacco into his mouth
an hour and a half previous to the examination, and the
fluid waé not perceptibly bitter. There yas alarger por-
tion of frothy saliva, and flocculi of mucus,’than common.
At10 o’alopk, 15 tninutes, he breakfasted on boiled salted
codfish, bread and coffea ‘ Digested in two hoursand a
quarter. °

EXPERIMENT 52.

[}
January 135.—At 8 o'clock a.m.; weathep overcast

- dry and smoky ; “light wind ; thermometer 120 ; tem-

perature of stomach 100° and a fraction ; pulse 60, in
a recumbent, and 70, in an crect position ; coats not
perfectly healthy—general surface rather paler than usual
—some red spots and pimples to be secen. Extracted
three drachms of gsstric juice, slightly acid—not so much
as usual—less emucus, and more saliva than common.
Neither tinge nor taste of bile.

At 9 o’clock he breakfasted on boiled fat pork, and
bread. At 12 o'clock M. Stomach two-thirds empty.
Temperature 100° and a fraction. At 2 o’clock p.m.
Stomach nearly empty—very little pulp of bread, and
lardaceous fluid to Ize seen. Has just returned from
walking two miles or more. Temperature of stomach,
1003°. At 1 o’clock, 30 minutes, stomach empty. Tem-
perature 101°.

EXPERIMENT 53.
" Jaruary 9.—At 2 o’clock p.m. same day, he dined on
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[ ]
boiled fat pork, boiled cabbage and bread, and drank a
tumbler of water. Digested it five hours. 9 o’clock,
temperature 100°. ’

EXPERIMENT 54. °

January 14—At 8 o’clock 4.0 minufes, A.y. ;' weather
clear, dry, and serene; wind &N. W. and light; ther-
mometer 28°; stomach healthy; caats clean ;. tempera-
ture of stomach, 100¢.~ Extracted nine drachms of
pure gastric juice, distinctly acid, few flocculi of mugus,
and a litthe appearance of frothy saliva. A slight sense
of faintness and vertigo ensued, as usﬁal, on rising, after™
this quantity. At 9 o’clock, breakfasted on boiled fat
pork and bread. 12 o’clock M., stomach about half full.
Temperature, immediately after walking two and a hatt
miles, 101}°. 1 o’clock p. M., stomach empty and clean.

L]

Temperature 100°.

° EXPERIMENT 55.

At 2 o’clock p.m., same day, he dined  on boileg fut
pork and bread. Digested in three hours.

ExpERIMENT 56.

January 14—At 9 o’clock a. m., I put asolid piece of
rib-bone of an old hog, weighing ten grains, into a vial,
containing three drachms of pure gastric juice, taken
from the stomach this mogping. Placed it in the axilla,
and continued it there for twelve hours; then placed it
on the shelf, in a cool place, till next morning.

Januagy 15.—9 o’clock A.M., surface of bone evidently
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dissolved. Fluid quitc opaque. Took out the piece s
and when wiped and drfed with blotting paper, as dry as
when put in, it wéighed just nine grains. Immersed it
again in'the same juice, and placed it on the sand bath
at 1000, Continued it in that temperafure for twelve
hours, ﬁ-equently‘hgltatmg it ; then, as yesterday, placed
it on the shelf until ne¥t morning.

Jan. 16—9 o’clock A.M., appearance sxmllar to yesterday
morning. Juice a little mor&@ttrbid. Bone covered
with a thin, cineritious coat. Taken out and wiped, the
piece weighed eight and a half grains. Immersed again

" in same fluid, and continued on bath twelve hours ; then
set on shelf again until next morning.

Jan.17.—9 o’clock a. M., very little alteration since yes-
“terday. Bone taken out and wiped, weighed cight and
a quarter grains. Put in again, and continued on bath
fifteen hours.

Jan. 18.—12 o’clock M., no change effected sincelast ex-
amination. Bone taken out and wiped: weighed precisely
same as yesterday, eight and a quarter grains. Conceiv-
ing the solution of the bone had ceased from a deficiency
of the gastric solvent, I now added one drachm fresh gas-
tric juice, (:and continued it on the bath again, for eight
hours. ' '

Jan. 19.—12 o’clock M., hone taken out, and wiped, as

usual, weighed eight grains. Returned to bath, and con-
tinued twelve hours, it weigh-d seven and a half grains.
Returned, and continned on bath thirty-six hours, and
fréquently agitated between.

Jan, 20. and 25.—No visible change was effected.
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Weight same as on the 19th, seven and a half grains,
The solution having ceased again, I added three drachms
more of gastric juice, and continued i¢ on the bath twen-
ty-four hours. o *

Jan. 27.—10 o’clock 4. M., lamine of bone separated,
and opening on one edge. * Fluid more dpaque, with a little
fine, brown iediment, precipigvted to the bottom of the
vial. Weight of bone, five and a half grains. Added
two drachms of gastric jiice, and continued it on the bath
for eighteen hours. .
Jan.28..—~100’clock a.M.,laminze of bone (')pened. Weight,
four grains. Returned, and continuéd on bath twelve™
hours.—Jan. 29. 10 o’clock .M., lamine of bone entirely
separated, thin as paper, and elastic as horn. Weight,
three and a quarter grains. Returned to bath twelv®
hours.—Jax. 30. 10 o’clock .M., opacity of fluid, and fine
sediment, increased. Weight of bdhe, two and three-
fourth grains. Continued on bath—Ja. 31. 10 o’clock
AM., no change since yesterday. Weight of bqne two®
and thrce-fourth grains. Added half a ¢rachm of gas-
tric juice, and continued it on bath twelve hours.

Feb. 1.—10 o’clock a.M., laminz very thin and eiastic.
Weight of bone, two and a half grains--—T:)ok out the
pieces of bone, and put them into one drachm fresh gas-
tric juice, in a separate vial, and continued on bath six
hours.—Feb. 2. 10 o’clock a.m., weight of bone, two and a
quarter grains. Continued on bath six hours.—Feb. 3. 10
o’clock A.M., weight of bone, two grains, Continued on
bath till the fifth.— Feb. 5. 10 o’clock A.M.,nochange since
the 3d., Weight of bone same. Added two drachms

N
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gastric juice, and continued on bath twelve hours.— Feb.
6. 10 oclock a.M., boues nearly all dissolved—three-
fourths of a grain ohly remaining.—Feb. 7. Weightof bone

half a grain, very thm and transparent. The solution not
being quite completed I added two drdchms more of
gastric juicg, and contmued it ol bath twelve hours.—Feb.
8. 10 o’clock a.m., all dlssolved toa n:utei’ quarter of a
grain, or less. -

After the solution of the borre, the menstruum was a
greyish-white opaque fluid, nearly of the colour and con-
sistence of clea;* 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
smell—not the least fetor or rancidity.
LY
Remarks~It will be seen in this experimént, that the
piece of bone was dissolved in proportion to the quantity
of gastric juice‘applied, and that the solution ceased at
" longeror shorter intervals, as a larger or smaller quantity
wag gdded. YWhen the juice became saturated as well
as when the vial was removed from the bath to a low
temperature, the solution ceased. It appears that it took
fourteen and a half drachms of gastric juice to dissolve
ten grains of solid tpne.

EXPERIMENT 57.

Jan. 15.—At 8 o’clock, 4. M., weather cloudy and
dry; wind N. E. and light; ther. 35% temperature of
the stomach, 100°. At 9 o’clock, A.M., he breakfasted
on fat pork and dread. 2 o'clock, p. M., stomach empty
and clean; temperature, 101°,
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EXPERIMENT 58.

At 2 o'clock, p. M., same day, I pu;: fifteen grains of
raw beef steak divided into small pigces, into three
drachms of gastnc juice 5 and fifteen grams of brailed beef
steak, into other three drachmg of gastnc juice. At the
same time, I put the same quantity of broiled steak, di-
vided like the others, into three drachms of saliva, fresa
from the mouth. I then i)laced them, all together, alter-
nately in the axilla and on the bath, and kept frequerftly
agitating them. At 4 o’clock, the meag in the saliva ex- ,
hibited the appearance of simple maceration ; the other
two parcels, in the gastric juice, were considerably dimi-
nished and partially dissolved, the fluid of an opaque,
whitish colour ; the cooked piece, rather the most dis-
solved.

At6 o’clock, the salivary portion was nol: much changed
in appearance; the other two about half dissolved; the
cooked meat in advance of the raw. At 9 o’clock, the
salivary portion began to smell slightly fetid, anll %o
change colour. The other two were perfectly bland, and
of a sweetish flavour—the meat about three-fourths dis-
solved, with a fine brownish-red sedimeng at the bottom
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, wheh the salivary portion had be-
come fetid, and was of a greenish colour. The ﬁbreg'of
the meat retained their shape and size ; and had become
pale on thg surface. Light loose coagule had fallen to



208 EXPERIMENTS AND OBSERVATIONS.

the bottom, leaving a reddish-green coloured fluid above.
The gastric portions wére almost completely dissolved ;
the cooked meat still in advance. At 12 o’clock M., the
salivary portlon was very fetid. The reraining portions
of aliment, tuken from the three vials, filtered through
thin musliv, and"dried with blotting paper, weighed as
follows ;—the broiled meeat, in gastric juice, one grain ;
the raw ;neat, in the same, two and a half grains: and
that in the saliva, twelve grains. *

¢ <

Remarks.—This experiment demonstrates that saliva
does not possess the properties of a solvent; but facili-
tates putrefaction. Sce also subsequent experiments. It
also shews, that{i’w meat is’susceptible of digestion by the
‘gastric juice, though in a less degree than cooked meat.

¢« EXPERIMENT 59.

Jan. 17—A4% 9 o’clock A.M.; weather clear and dry ;
" wind N.W., and light; ther.19°; temperature of stomach,
1Q0g; coats ¢lean 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 not so perceptible as usual. I divided
this into three equl parts, three and one third drachms
each. To one part I put fifteen grains firmly coagulated
albumen (white of egg),—to the other, fifteen grains or
the soft coagulee of the samq—and to the third, fifteen
"grains raw albumen—and placed them on the bath and
in the axills, alternately. At the same time, he breakfasted
on three hard boiled eggs, bread and coffee. At 11
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o’clock, examined—stomach full® Temperature, 100°.
Some gmall red spots. Contengs acrid. At 12 o’clock
M.—just retwrned from walking one mile, and back again.
Weather clear, dry, and serene. Wind N.W. and light.
Th. 23°. Temperature of stomach 102>—nearly empty.
Took out one ounce, almost complesely chyrmﬁed, 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 .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 & quarter grains;
of the soft, none ; of the raw, three-folurths of a grain, in®

loose white coagule.

ExrErRIMENT 60.

Jan.17—At 12 o’clock, 30 minutes, M., I put twenty-
five grains lean broiled mutton, divided into small pieces,
into five drachms of gastric juice, and same quantity into
five drachms of gastric juicc and fresh saliva mixed to-*
gether, and placed them on the bath.

At 9 o’clock p. M. the meat remalnmg in the gnstnc
juice, taken out and dried with paper, weighed just twelve
grains ; that in the mixture of gastric juicé and saliva
weighed eightcen and three-fourth grains.® The texture
of the first was considerably more dissolved and tender
than the second. Returned them into their respective
vials again.

At 12 o’clock, 30 mmutes, M., of the 18th examined
them again. The meat remaining in the gastric guice
weighed five and three-fourth grains; was soft, gluti-
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nous, and of a dirty brown colour. That in the gastric
juice and saliva weighed thirteen and a quarter grains ;
the texture was quite firm, and retained its fibrous form
and reddish bloody colour. Put them in the bath again.

At 4 o’clock P. M. of the 19th’ the meat in the gastric
juice we'igl:ed two grains. Consistence and colour of
fluids same as yesterday,‘ The meat in the gastric juice
and salivh weighed nine and a half grains. Fluids of a
reddish-brown colour, and lesseprecipitate. In ten days
the. salivary mixture became very putrid, but the gastric
portion was pertectly sweet, and so continued for thirty

« days or more.

ExpPERIMENT 61.

« Jan. 18—With a view to ascertain the antiseptic pro-
perties of the gastric juice, I took a portion of very pu-
trid animal matter,cand added to it a quantity of gastric
juice. The fetqr was at once almost completely correct-
+ ed, leaving only a slight putrescent smell, with the usual
ﬂa\'rg'm: of the 'gastric juice.

ExPERIMENT 62,

At 9 o’clock A.M. same day extracted one and a half
drachms of gastric juice, and added it to two and a half
drachms of milk. The whole was formed into loose white
coagule in less than five minutes. At 1 o’clock . m. re-
maining coagule, after filtering through muslin, weighed
thirteen grainz. Returned it into the vial, and placed it
on the bath again. At 9 o’clock no coagule remaining ;
all completely dissolved.
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ExXPERIMENT 63.

Jan. 19.—At 9 o’clock a. m. coats of stomach perfect-
ly healthy and clean. No appearam.:e of morbid action ;
tongue cleap,’ and every indication pf perfect health.
There was no free fluid in the gastr.ic cavity antil after”
the elastic tube was introduced, when it began slowly to
distil from the end of the tube drop by drop, perfectly
transparent, and distinctly acid. 1 obtained about one
drachm of this kind., and then gave him a mouthful of
bread to eat. No sooner had he swallowed it that the
fluid commenced flowing more freely from the tube, and
I obtained two drachms, less pure, however, with saliva
and mucus mixed with it, and slightly tinged with yellow
bile. The surface of the protruded portion of the villous
coat at this time became covered with a limpid fluid, uni-
formly spread over its whole surfagg, distilling from my-
riads of very fine papillary points, and.trickling down the
sides. After letting him rise and walk about two or thrge
minutes, I again introduced the tube, and obtaited about
two drachms more of very pure gastric Juice, maRthg in
the whole five drachms.

Breakfasted on boiled pork and bread., Dined and
supped on the same.

ExPERIMENT 64.

Jan. 20—At 8 o’clock, 30 minutes, A.M. examined
stomach ; appearances Healthy. Extracted three drachms
gastric fluids, coloured with bile, slightly acid and.bitter.
It ran more freely than yesterday. At 8 o’clock, 45 mi-
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nutes, he swallowed four ounces of pure gelatine (ich-
thyocolla) prepared with boiling water, transparent, and
of a tremulous consistence. At 9 o’clock stomach ap-
peared negarly as full as usual after eating his ordinary
meals ; fluid clear, and of the consistence of the albumen
of eggs. It appeared to be the gels‘,tine dissolved, or dif-
fused in the ‘gastric juice. < The juice and the liquid ge-
latine so much resembled each other that I could not dis-
tinguish them apart. * - .

At 9 o’clock, 45 minutes, examined again; found the
stonfuch almost entircly empty ; was just able to obtain
two drachms of fluid. It appeared to be a mixture of
gelatinous chyme, gastric juice, and flocculi of mucus,
more opaque and ropy than the gastric juice alone, and
more acid than the fluids of the,stomach immediately be-
forc the gelatinc was swallowed. Not the least appear-
ance of bile or yellow; colour in the gastric cavity or fluids
after taking the gelatine ; considerable vertigo followe
the extraction of this last fluid. It soon passed ovér,
and he atte his breakfast (pork and bread) with his usual

appetite.

Remarks—The process of the solution of gelatine is
difficult to ascertain. It is not subject to coagulation,
and the action of the gastric juice is not easily perceived.
It is no doubt dissolved by the gastric juice, in the same

manner as other aliment is. See subsequent experiments.
.

R EXPERIMENT 65.

To ‘ascertain whether the sense of hunger would be
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allayed without the food being passed through the ceso-
phagus, he fasted from breakfast time till 4 o’clock v.m..
and became quite hungry. I then put in at the aperture
three and a half drachms of lean boiled beef. The sense
of hunger immediately subsided, and 8topped the bor-
borygmus or croaking noise caused bysthe naoti'on of air
in the stomach and intestines; peculiar to him since the
wound, and almost always observed .when the Stomach is
cmpty. S

Remarks.—This experiment proves fhat the sense of
hunger resides in the stomach, and is*as well allayed bye
putting the food directly into the stomach as when the
previous steps have been gone through with. Not that
I would deny the utility of the previous processes in o»-
dinary cases. Even the scnse of taste is essential. It is
placed as a sentinel, to prevent improper articles from
being introduced into the stomach. Seq also subsequent
experiments.

EXPERIMENT 66. —

Jan. 21.—At 8 o’clock A.M. examined st‘omach. Could
obtain but tew drops of gastric juice. Sent him to exer-
cise in thc open air for half an hour. Sécretions in-
creased ; gastric juice flows pure and more frecly. Ex-
tracted three drachms. At 8 o’clock,. 30 minutes, he
breakfasted on bread and coffee, and a small piece of lean
mk. At 2 o'clock r.y. stomach empty. Extracted
two drachms of gastric juice, tinged with yellow bile,,and
then one drachm of pure transparent juice, distillimg by
drops from the end of the tube.



214 EXPERIMENTS AND OBSERVATIONS.

At 2 o’clock, 30 minutes, 1 put ten grains of raw suet
into two drachms of gastric juice tinged with bile, and
ten grains of the same into two drachms of purc gastric
juice. Placed them both on the bath. At 9 o’clock the
piece of suet in“the juice that was tingeG with bile was
consider;zbly more dissolved than that in the clear gas-
tric juice ; and, when eyamined with the compound mi-
croscope, the globules appeared more numerous and much
smaller. This appearance wasealse clearly perceptible to
the naked eye as the mixtures stood in the vials. At 10
o'clock the piece in the yellow juice was all dissolved ;

“che other not entirely.

Remarks.—This, with other subsequent experiments,
iidicate that oily or fatty food is sooner digested when
there is a small admixture of bile with the gastric juice.

Exercise, it seenfs, promotes the discharge of the gas-
tric juice, as wek as digestion in the stomach.

EXPERIMENT 67.

Jan., 22—At 8 o'clock, 30 minutes, A.M., stomach
clean and healthy. Extracted five drachms of very clear
pure gastric.juice. The first three drachms ran out quite

freely ; the other t ro drachms distilled by drops. It was
not the least tinged with bile, and tasted distinctly aeid.

Breakfasted on beef steak, bread, and coffee. At 1 o’clock
p. M. stomach empty.

ExPERIMENT 68.
At 9 o’clock p. M. same day, St Martin having eaten
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nothing since 2 o’clock, and feelit.lg quitc hungry, I put
into the stomach, at’the apertufe, eight ounces of beef
and barley soup, introduced gently thirough a tube with
a syringe, lukewyarm. It caused no unpleasant sensation,
but allayed th® sense of hunger. It satisfied the appe-
tite, and he said he had no desire to e®¥. At 10 o’clock
he said he felt a little hungry a.guin, and ate eight ounces
more of the same kind of soup, which had a similar cffect
as the other.

EXPERIMENT 69.

Jan. 23 —At9 o’clock . M. weather rainy ; wind N.E.
and light ; thermometer 39°. Stomach empty, clean, and
healthy ; temperature of stomach 100}°.* Breakfast-
ed on sausage, bread, and coffee. At 10 o’clock aspec't
of weathier same as at 9 o’clock ; thermometer 40° ; sto-
mach full of fluids; temperature 1013°. The spirit be-
came stationary at that point after keeplng the tube in
the aperture eight or ten minutes, after which it did not )
vary for ten minutes when it was takery out. A12
o’clock M. he returned from a walk of two miles. Sto-
mach nearly empty ; temperature 101}° stationary, after
being continued five minutes in the stomach. At 12,
o’clock, 30 minutes, stomach empty.

ExPERIMENT 70.

Jan. 24—At 8 o’clock &.M. weather cloudy and damp ;

L]
* In this and the subsequent experiments I used a spirit #her-
mometer, taken from Pool’s barometer, which varied half a de-
gree from those formerly used.
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>

wind N. and modera;te ; thermometer 39°. Stomach
empty, clean, and heafthy; temperature 100}°. Ex-
tracted four drachims gastric juice, very little tinged with
yellow. ‘At 9 o’clock he returned froma short walk. Tem-
perature of stomach the same. Breakfastéd on bread and
coffee. 1% o’clo¢k, stomach empty. Temperature of the
stomach,' after walking two miles or more, 1013e.
~ ExpEriMENT'71.
At 1 o’clock p.M., same day; St Martin complaining of
. being quite hungry, I put into the stomach, at the aper-
ture, twelve raw oysters, more than middling size. The
sensation was allayed, and the appetite satisfied the same
as if swallowed. He was not hungry again till half after
"4 o’clock, when he ate a dozen more of the same kind of
oysters with bread. At 10 o’clock ».m. stomach empty
and clean. Weather damp and rainy. Wind N.E. and
, brisk. -Tempe‘rature of the stomach, 991°. He had been
covered in bed, and sleeping, for two and a half hours,
fremu which I awoke him to introduce the thermometer.
He fell asleep again during the examination—only awoke
while putting in and taking out the glass tube.

i EXPERIMENT 72.

January 25.—At 6 o'clock A.M.; wind southerly
and light ; thermometer 36° ; examined stomach before
rising from his bed ; tempera:ure 99°; extracted fifteen
dtachms gastric fluid. It flowed out unusually free;
was rather more opaque, and contained less flocculi of
mucus than common, for the quantity. Particles of the
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bread eaten with his oysters, at®4 o’clock 30 minutcs,
yesterday, were distinctly to be seen in this parcel of the
juice. At 8 o’clock 30 minutes ; temperature of the
stomach 1004° ; coats clean and healthy ; thermometer
38°. At 9 o'flock he breakfasted on sraw oysters and
bread. 11 o'clock, temperature of stpmach 101°. 12
o’clock M., he returned from aswalk of two miles ; sto-
“mach empty ; temperature 102.0.

Eimiﬁmnm- 73.

January 26—At 8 o’clock A.M.; weather clear and
cold; wind N. W. and light ; thermometer 30° ; sto-e
mach healthy, empty, and clean ; temperature 100j}°.
Extracted one drachm gastric juice, containing more than
usual flocculi of mucus. At 9 o’clock he breakfasted on
sausage, b?‘ead, and coffee. 10 o’clock thermometer 34° ;
temperature of the stomach 100%°, and full of a heteroge-
neous fluid. 12 o’clock M., returned from g vxalk; stomach
empty; temperature 101° and a fraction; weather clear
and pleasant ; thermometer 39; wind N.W. and mo«ierate.

Remarks—From this, and other experiments, it may
be clearly inferred, that in the most natural gnd healthy
states of the stomach, there are little or no, fluids of any
kind in the “gastric cavity, until excited by aliment or
other irritants ; and that digestion, under this condition,

is the most rapidly and perfectly performed.
-8
EXPERIMENT 74. .

At 2 o’clock p.m. same day, he dined on raw o_t/;ters
T



218 EXPERIMENTS AND OBSERVATIONS.

and bread. 5 o’clock, stomach cmpty. At G o’clock, 40
minutes, immediately afier drinking a tumbler of water,
of the temperatuge of 55° introduced thermometer—
spirit rose very slowly, and did not become stationary at
the natural tempzrature until the tube hag stood in the
stomach‘for thirty-five minutes. 12 o’clock at night,
temperaturé 99}°, after f‘leeping in bed three hours.

ZIXPERIMENT 75.

Jan. 27.—At 6 o’clock A.Mjg l')eforc rising from his
bed'; weather cloudy and dry—calm ; thermometer
«32°; stomach empty, clean, and healthy ; temperature
994°, spirits stationary in ten minutes. He swallowed a
gill of water at the temperature of 55°, which immedi-
gtely diffuscd itself over the interior of the stomach, and
discharged some at the aperture, by the side of the stem
of the thermometer, which had not been withdrawn.
The spirit immediately fell to 70°; stood at that point
+one and a half or two minutes, and then began again very
slowlytto risc. Thirty minutes elapsed after taking the
water before the spirit regained the 99th degree. Be-
fore the end of that time therc was no appearance of
water in the gastric cavity. At 9 o’clock, 30 minutes,
he ate a full Dreakast of fresh broiled beef, mostly fat,
bread and cofffee, and continued unusually smart exercise,
walking for two hours, till he became fatigued, and per-
spired freely. At 11 o’clock, 30 minutes ; weather clear ;
thermometer 43°; just retu‘rned from walking ; sto-
ma;qh contained considerable chyme and oil ; aliment
about two-thirds gone ; temperature 101°. At 12 o’clock
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20 minutes, M., stomach nearly émpty ; a small portion
of the fluid still remaining, reguced to a more perfect
chymous condition, with less oil, and .that in much finer
globules ; appeared tinged with yellow, and tastad bitter.
At 1 o’clock P M., chyme gone ; very little oil remaining.
At 2 o'clock, weather unchanged, temperaturé of sto-
mach 101}°.  No chyme to beseen. A few particles of
oil still remaining, floating on the surface of a stall quan-
tity of fluid, exhibiting cqnsxderable spumous froth and
mucus.

A circumstance occurred here, not beYore observed in
my experiments, which it may not be unimportant to®
mention, i.e.—the variations of the temperature observed
in moving the thermometer up or down in the stomach.
The spirits in the tube varied proportionably to the
length of the stem introduced. 'When the bulb sank
down to the pyloric portion of the stomach, to the depth
of six or eight inches, the spirit rose ta 101}°; when

only immersed two or three inches, it would stand at*®

1004°, making a difference of three-fourths of a degree.
These variations were uniformly observed at every ther-
mometrical examination.

) ReWh~Perhaps the difference of indication of the
thermometer, may result from a more complete envelope-
ment of t.hg stem in the gastric cavity, at the pyloric ex-
amination, and a less one at the splenic. I give the
reader possession of the fabt, without pretending to ac-
count for it with certainty. i

ExXPERIMENT 76.
At 2 o'clock, 30 minutes, p.M., same day, he dined on
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raw oysters and bread! 4 o’clock, 30 minutes, stomach
not empty; food about half gone ; small pieces of heart
of oyster, and pulp-of bread, to be scen floating in a thin
pultaceots fluid, quite acrid and sharp; no bitter taste
or yellow colour.* Temperature 101}°. !

A striking pecyliarity in the movement of the spirit
in the thermometer was observed in this experiment. It
rose from Bbout 68° to its stationary point, 10049, in less
than five minutes after the bull was put in the stomach.
At last examination, 2 o’clock, it was fifteen minutes in
making the samé range. Sometimes it has been twenty-
%ive or thirty mimftes before it became stationary, and
under no appreciable differecnce of circumstances. He
had been moderately cxercising (walking) immediately
before the last examination.

At 5 d'clock he returned from walking ; temperature
of stomach 101}°¢ spirit rose, and became stationary
at that point in Jess than three minutes; food almost com-
‘pletely chymified, and half gone. Took out one ounce
of thick pultaccous porridge-like fluid, with some small
pleces of the hearts of the oysters, reduced to a jelly-like
appearance ; plainly acid, and slightly bitter ; and had
the flavour bf the oysters. At 6 o’clock, 15 minutes,
stomach empty and clfan. At 6 o’clock, 30 minutes, he
ate a full meal of cold boiled beef (considerable fat) and
bread. 10 o’clock, 30 minutes, stomach empty.

ExperimeNT 77.

‘A.'- 9 o’clock A.M. of the 27th, I mixed one drachm of
the clear decoction of coffee with three drachms of fresh
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gastric juice, with a view to ascertain whether it would
destroy the flavour of the coffe@. It had no perceptible
effect. The flavour of coffee remainéd for ten hours, as
distinct as at figst. Added half a drachm of loaf sugar to
the mixture, #hd placed it on the bath. ft remained there
forty-cight hours. No different effect was pro;luced on
the flavour of the coffee. It.‘;cmained the same as at
first. *

Remarks.—It is probable that the decoction of coffee,
like many other artificial drinks, does not admit of diges-
tion ; possesses no nutritive principleés ; and is carried”
into the circulatory system without much change.

EXPERIMENT 78.

At 1 o'clock, 30 minutes, P.M. of the 27th, I put fif-
teen grains firm beef eartifage into thfee drachms of gas-
tric juice, and placed on bath. At 10 o’ctock A.M. of the
28th took out and wiped dry, it weighed six and three- )
fourth grains. At10 o’clock a.m.of the 29fh, it weigbed
one grain.

When put in, the cartilage was cut into different
sized pieces ; these retained their original forms till com-
pletely dissolved, the largest picce being the last digested.

EXPERIMENT 79.

January 28.—At 6 o’clack, 30 minutes, a. m.—before
rising ; weather clear and dry; wind S.W. and liglt ;
thermometer 35°; stomach empty, clean, and healthy ;
temperature 100° and a fraction,—spirit stationary in
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five minutes. No gast‘ric juice could be procured. Ex-
tracted about half a drachm of fluids, principally mucus.

At 8 o'clock, 45 minutes,—temperature of the sto-
mach IOE&o when thermometer was puf three or four
inches only into the splenic portion, but’ rose to 101°
when the balb wis let down eight or nine inches, to-
wards the pyloric extremfty.

A circumstance opcurred here which I not noticed
before. On settling the stem*down into the stomach, a
streng contraction of the muscular fibres was indicated
when the bulb had dcscended ncar to the pyloric end,
cby a sudden and p.eculiar movement of the tube, com-
municated to the thumb and finger that guided it, and
also felt by St Martin himself. The stomach appeared
fo contract at that point forcibly, and grasp the bulb,
giving it a sudden impulse downwirds, so much so as to
require a quick corhpression by the thumb and finger to
prevent it fromlipping suddenly into the pyloric end.
This grasping sensation would continue for half a minute
or emore, angl then appear to relax again. This ac-
tion occurred cvery time the bulb passed this point,
either up or down. When the bulb was below this point,
the spirit rose three-fourths of a degree; when raised
above, it fell the sa he. Sometimes the suction-motion
was stronger than at others, and when the stem was re-
leased from the fingers, it would be drawn down towards
the pyloric end, its whole lepgth, ten or eleven inches,
occasioning cousiderable distress, vertige, and a sense of
sinKing at the scrobiculus cordis.

At 9 d’clock, he breakfasted as yesterday, and kept
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quiet most of the time in a recumbent position, on a
couch. At 11 o’clock, aspects of weather same as in the
morning ; thermometer 46°; contents of stomach about
two-thirds dimi.nished; temperature 100j°, at Yhree or
four inches d®ep, and a fraction less than 101}° when
sunk to the pyloric extremity, varying proPor'tionably
to the length of the stem introdyced. At 12 o’clock, 30
minutes, M. stomach nearly empty; temperatire 101°.
At 1 o’clock, ‘% minvges, .stomach empty ; temperature
1003°, splenic end, 101}, at pyloric end.

L]
ExPERIMENT 80. . -

At 2 o’clock r. m. same day, he dined the same as yes
terday, on raw oysters and bread. Temperature of sto-
mach, immediately before eating, 1013°, at pyloric extres
mity ; 100%° at splenic end. At 4 o’clock, 30 minutes,-
stomach half empty ; temperature 104}° at pyloric ex-
tremity ; rose quick ; took out one drachwm of the chyme ;
digestion nearly complete ; a few particles of bread and*
oyster to be seen. At 5 o’clock, 30 minutes, stomach
ncarly empty; temperature 101}°, pylor.ic extremAi‘ty;
rose quick. At 6 o’clock, stomach still contained ali-
mentary fluids ; quite acrid and sharp. At 6°o’clock, 40
minutes, stomach empty. At 7 o’clock, le supped on
boiled beef and bread.

ExpPERIMENT 81.

»

January 29—At 6 o'clock a.m., before rising.—
weather clear and dry; wind N E. and brisk ; themmo-
meter 28°; stomach perfectly healthy, empty, and clean ;
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temperature 100°, at pyloric extremity, ‘and 99° at the
other. No gastric secsetion. Could not extract ten
drops of either gastric juice, mucus or saliva.

At 8 d’clock, 30 minutes, stomach empty ; coats per-
fectly healthy, and free from any appearatice of aphtha,
pustulcs; or red spots ; the mucous coat was even and
uniform, soft and smoopﬁ; temperature from 100}° to
100$° ; rosc quick. Extracted three and a half drachms
pure gastric juice, containing some flocculi of mucus, but
no bile.

At 9 o'clock, he breakfasted on sausage and bread,

‘and kept exercising; walking smartly for two hours.
Returned from walking at 11 o’clock, 30 minutes; sto-
mach two-thirds empty ; temperature 102° and a fraction,
4t pyloric end, and 1013° at the other; rose quick. 12
o’clock, 30 minutes, M., stomach almost empty ; tempe-
rature 101},° and 1003°; rose moderately. 1 o’clock
P. M. stomach esnpty.

EXPERIMENT 82.

At 1 o’clock, 30 minutes, p.M., same day, he dined on
stewed oysters and bread, and kept still. 5 o’clock p. M.
stomach enllpty ; extracted three and a half drachms pure
gastric juice.' At 6 b’clock, 45 minutes, stomach empty ;

temperature 1013° and 1003° ; rose moderately.

ExPERIMENT 83.
<

January 30.—At 6 v'clock, 30 minutes, a.m., weather
cloly and damp; wind N E. and light; thermometer
39°; stomach empty, clean, and healthy ; temperature,
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immediately before rising, 99}° 4nd 983°; rose‘ slowly.
At 9 o’clock, temperature of stpmach 101}° and 1003°
rose quick; extracted three drachms gastric juice; it
came slowly, t,l:e last mixed with yellow bile. He break-
fasted on beqflteaf;’ bread, and coffeer At 11 o'clock,
stomach almost empty ; temperature 1013° ard 100}°.
‘When the bulb of the g]ass-tll).e descended towards the
pyloric extremity, the stomach cvidently contracted upon
it, and drew it forcibly down. If Yeft frec to its own
motions, the tube would sink to the pylorus, the whole
length of the stem, ten or eleven inches, and then‘rise
again of its own accord. When drawsn above this poing
of apparent contraction, into the splenic end of the sto-
mach, towards the perforation, the motion of the bulb
was reversed, in a direction towards the fundis of the
stomach, not inclining, however, to make its exit at the
perforation, but took a sort of irregular motion, revolving
the tube from right to left, so as to tyrn it completely
around in the space of ten or fifteen scconds. This moe
tion was not always present, nor constantly continuous
when present, but interrupted, and altérnate with the
appearance of contraction at the pyloric end, and dis-
.tinctly evident only from about one and asalf to three
hours, or more, after eating, and,at a time when the
chyme was most rapidly leaving the gastric cavity.

At 12 o’clock, 30 minutes, M., he returned from a smart
walk,—had been all the.morning, since breakfast, hard
at work whecling coal, an unvsually severe excrcise ;
temperature 102° and 100%°; rose quick; stgtﬁach
cmpty,
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Exlrnnmsu'r 84.

January 29—At 9 3’clock, 30 minutes, a.m.—To
two drachms of ga.;tric juice, I put one small raw oyster,
weighiné one drachm ; and to another two drachms of
' gastric jyice, I added one drachm of stewed oyster, set
them on the bath,‘and agitated them frequently. At §
o’clock, 30 minutes, p. m¢ the residue of the raw oyster
weighed four grains,.—that of the stewed, weighed eight
and three-fourth grains. Continued them on bath.
At @ o'clock .M. of the 30th, the raw oyster was com-
pletely dissolved, not a particle left, except a trace of
Airty-brown sediment, the excrementitious part. A grain
only of the heart of the stewed oyster was left, with a
trace of the same kind of sediment as in the raw one.
The flavour of the oysters was retained to the last, and
even the chymous mass partook of it.

. Remarks.—In the article here submitted to the action
of the kastric juice, cooking hardens the fibre, and ren-
ders 1t less sus¢eptible of digestion than the raw. This
is what we should @ priori judge, from the known pro-
perties of the solvent.

EXpERIMENT 85.

January 30—At 10 o’clock A.m. I ;.mt ten grains of
boiled lean beef, ten grains of raw lean beef, each piece
whole and undivided, and ten' grains boiled lean beef,
chopped fine, into three drachms fresh gastric juicé, and
placec'l' them on the bath, frequently agitating as usual.



EXPERIMENTS AND OBSHRVATIONS. 227

At 12 o’clock M. of the 31st, examined and weighed
them. The raw piece weigheq the same as when first
put in, the lean boiled beef weighed, eight grains, the
chopped three grains. Added two drachms gastsic juice.
At 10 o’clock 4. M., February 1st, balance of chopped
meat weighed one grain, boiled piece, five grains, raw
ten grains.
EXPERIMEN'.I‘ 86.

January 29.—At 10 o’clock a.m., I put three equal
parts of cabbage, one part raw, another boiled, and the
third shaved fine (raw) and macerated in vinegar, ten
grains each, into three drachms of gastric juice, and place@
them on the bath.

At 5 o’clock, 30 minutes, P.M., I took out and pressed
dry the respective parcels. They weighed as follows:
the shaved, three and threq-fourth grains ; the raw, five
and a half grains; the boiled, six ghd a quarter grains.
At 10 o’clock A.M. of the 30th, took out®and examined—
the raw weighed five and a quarter grains, the shaved
three and a half grains, and the boiled the same as yes-
terday evening, six and a quarter grains. I added two
drachms gastric juice, and continued them on the bath.

At 12 o’clock A. M. of the 31st the raw ;veighed two
grains, the shaved one and a half grains, boiled five grains.
Added one drachm of gastric juice. February 1.—Raw
weighed one grain, shaved one grain, beiled two and a
half grains. ’

EXPERIMENT 87.

o
January 30.—At 2 o’clock p.wm. he dined on raw oys-
-
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ters and bread, and kept still. 5 o’clock, 30 minutes, sto-
mach empty ; temperatyre 101}° and 1003° ; spirit rosc
mode.rately. 6 o’glock, 45 minutes, he supped, on raw
oysters and bread. 10 o’clock, stomach .empty.

¢ ]

ExXPERIMENT 88.

Jammi'_l/'?}l.—tl\t 6 ():dock A. M., before rising, wea-
ther rainy ; wind N.E. and light ; thermometer 45°; sto-
mach empty, clean, and healthy ; Jtemperature 100° and
981°; rose moderately. No fluids in the gastric cavity ;
could obtain but half a drachm. The peculiar contrac-
dion and relaxation or suction and pulsion-motion, were
evidently excited this morning by the introduction of the
thermometer, but not near so strong as during chymifi-
cation. When the bulb is sunk down low into the sto-
mach, and suffered to remain there a minute or two, it
gives severe pain and distress at the pyloric extremity,
like the cramp qr the sensation frequently described by
persons suffering from undigested food in the stomach,
and leaves a sense of soreness if repeated a few times, as
was very evideht this morning.

At 9 0’clock temperature of stomach 101}° ; he break-
fasted on two and a half ounces of beef steak, four and a
half ounces soft toiwt, and coffee. At 9 o’clock, 30 mi-
nutes, he laid himself down on his pallet, and I set the
thermometer into his stomach, and continued faithfully
and constantly ‘to observe its m‘otions and variations one
hour and forty minutes, until ten minutes past eleven,
two'h.gurs and ten minutes after eating. At first the sto-
. mach was full to overflowing of heterogeneous fluids, in
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much commotion, as indicated by*the movement of the
aliment, and of that part of the stem left out of the aper-
ture ncarly four inches. This commotion continued
about half an hour, to ten o’clock. It then secmed to
subside ; the ggneral muscular action beeame less, as in-
dicated by the stem of the thermomets:r and nwtion of
the fluids, until half after teneo’clock, when®a different
fnotion appeared to commence,'indicating coasiderable
forcible contraction upon the bulb of‘the tube, now about
six inches from the aperture towards the pylorus. An
irrcgular turning and twisting of the stem, and a simul-
tancous downward movement, was succeeded by an ap-,
parent relaxation and expulsive motion. These alternate
motions and appearances continued to recur every two
or three minutes—not uniformly, but at irregular intery
vals. A sense of distress and uneasiness was felt at the
point where the bulb lay every time ,thcse contractions
recurred, so as to occasion involuntary manifestations of
pain, expressed in the muscular motions of his face. The-
thermometer did not perceptibly vary, during all this
time, from the usual standard temperature’of the intcrior
of the stomach. It was 101}2 at the pyloric extz:emity,
and 1003° in the splenic end, and continued so during
the whole time, ranging between these two points accord-
ing as it was moved higher or lower in the gastric cavity.
At this time, 11 o’clock, 10 minutes, the stomach was
about half empty, and chymification rapidly advancing.

At 12 o’clock, 30 mfnutes, M. the stomach was
empty and clean ; temperature 101}° and 100} ;.e'x-
tracted two and a half drachms gastric juice.
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EXPERIMENT 89.
L4

February 1.—At 6 o’clock a. M., before rising, wea-
ther clear; wind N.W.; thermometer 28°; stomach
empty, clean, and healthy ; temperature 100° and 991°;
rose moderately ; no gastric juice secreted. At 8
o’clock weather clear, and growing cold ; thermometer
260. Temperature of swmach immediately before go-
ing out, 101° and 1000. Retgrne'd in 30 minutes; tem-
perature of stomach the same; extracted four drachms
gastric juice. At 9 o’clock he breakfasted on bread, sau-
«sage, and coffee, and kept exercising. 11 o’clock, 30 mi-
nutes, stomach two-thirds empty ; aspects of weather si-
milar ; thermometer 29° ; temperature of stomach 101}°
gnd 1003°. The same appearance of contraction and di-
latation, and alternate piston motions were distinctly ob-
served at this examgination. 12 o’clock, 30 minutes, sto-
mach empty.

EXPERIMENT 90.

At 2 o'clock P. M. same day he dined on poiatoes and
meat. 5 o’clock, weather clear and pleasant ; wind N.W.,
and light ; « thermometer 32°; stomach nearly empty ;
temperature 202¢' and 101}9°, after walking. 5 o’clock,
30 minutes, stomach empty.

. EXPERIMENT 91.

February 2—At 8 o'clock, 30 minutes, St Martin
ﬁnis}'xed breakfasting on full meal, of two and a half ounces
Jfried sausage, seven and a half ounces warm corn bread,
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and a pint of cm_fe:. Kept gently éxercising for one hour,
and then increased his exercise tp severe walking two or
three miles, for two hours ; stomach full when he started,

*at 9 oclock 45 minutes. At 12 o’clock ™. returned
from walking » stomach not entirely émpty; oil and
bread perceptible. 12 o’clock, 30 minutes, condiderable
fluid in the stomach, tinged wi.th yellow bile ; no dis-
tinct particles of food to be distinguished. 1 o’elock r.m.
stomach empty and clean ;, extracted two drachms pure
gastric juice.

Remarks.—Severe exercise in this instance is supposed,
to have retarded digestion, as well as the peculiar kind
of food eaten.

ExPERIMENT 92.

At 1 o’clock, 30 minutes, p. M. same day, he dined on
four ounces of fresk boiled beef (cold) and five ounces
bread, and continued walking smartly for three and a half,
hours, till 4 o’clock 45 minutes p.m.; stomach ‘nearly
empty ; dinner almost completely chymified. 5 o’clock

»

stomach empty.

ExpERIMENT 93.

February 3—At 8 o’clock, 45 minutes, extracted four
drachms gastric juice. He breakfasted on full meal, two
and a half ounces boiled beef, seven and & half ounces
bread, and one pint of cffee, and kept perfectly still.
12 o’clock, 30 minutes, M. stomach not empty. 1 o’cldck
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P.M. stomach empty &nd clean; extracted one and a
half drachms gastric juige.

Remarks—This indicates that a complete state of re-
pose is unfavourable to speedy digestion.%

Y

] ¢ EXPBRIMENT 04.

At 1 ofelock, 30 mim'xtes, P. M. same day, he dined on
four ounces fresk boiled becf, five ounces of bread, and
potatoes. 6 o’clock, stomach not entn'ely empty, but none
of the meat remaining. 6 o’clock, 15 minutes, very lit-
«tle of the bread and potatocs to be seen. 6 o’clock, 30

minutes, stomach empty.

EXpERIMENT 95.
-

February 3.—At 12 o’clock m. I put two equal and
cntire pieces of pagsnip, ten grains each, one boiled and
the other raw ; the same kinds and quantities of carrot;
+and the same of potato, into four drachms of gastric juice,
and pfaccd them on the bath. At 12 o’clock M. on the
4th, the vegethbles, taken out and wiped, or filtered as
dry as ‘when put in, shewed the following result :—

"The picse of raw parsnip weighed three grains, the
boiled one grain - raw carrot three and one-fourth
grains, boiled half a grain; raw potato eight and a half

¥
* A state of centinued rcpoge is certainly unfavourable to diges-

tion, but many circumstances indjcate that repose, or only mo-
derate exertion for a short time, ray an hour aiter a full meal, fa-
vours its digestion.—~EDpITOR.
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grains ; boiled, no entire particle tould be distinguished ;
a fibrous and farinaceous residupm of six grains remain-
ed on the filter. At 12 o’clock A. M. on the 5th the pieces
of parsnip and carrot were almost entirely dissolved, a
grain or two of the raw carrot and fibrdus centre of the |
parsnip only remaining. About a graip of the roughish-
white farina of the boiled potaw.remained. The raw po-
tato was a little softened and wasted on the surface, but
weighed the same as at last examination, eight and a half’

grains.

Remarks.—This is an illustration ef the necessity of,
tenderness and susceptibility of division of the articles of
diet, for speedy solution by the gastric juice. The raw
potato retained ncarly its weight after the other articles
were dissolved.

L ]
ExPERIMENT 96.

At 3 o’clock p. M. same day I tovk two equal quantities,»
two drachms each, of saliva, acidulated to about the fla-
vour of gastric juice, one with acetic, and the other with
muriatic acid, and put into each two pieces of [;arsnip
and two of carrot, one of each boiled, and the other ra‘;",
cach weighing ten grains, and placed themeon the bath.

At 3 o’clock p. M. on the 4th the carrot in the saliva
and muriatic acid had lost nothing, the parsnip only two
grains. In the acetous menstrunm both kinds remained
the same as when put in. ® The fluids of both were un-
altered in their sensible qualities and appcarances. )

After continuing them on the bath, with frequent agi-
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tation, for twenty-four “hours longer, the parsnip in the
muriatic menstruum had,lost four grains, the carrot no-
thing. The parsnip in the acetic mixture had lost six
grains, and the carrot four grains, but alepea.red to have
been rather mactrated and diffused than dissolved or di-
gested. .

I now mixed them all tbgether, and continued them on
the bath f6r twenty-four hours longer ; at the end of which
the whole remaining mass of vegetable matter weighed
twelve grains. The fluid appeared now a little more
ch;mous, and was rather turbid.

. .
Remarks.—This is an example of a species of solution
performed by chemical agents having some resemblance
to digestion. It is not at all probable, however, that this
mixture was in a state of preparation for the action of the
pancreatic and hepatic fluids ; but, if placed in the sto-
mach, would reguire the same action of the gastric juice
«as other diet would.

“ ExXpERIMENT 97.

February 4.—At 9 o’clock a.Mm. he breakfasted on two
and a half eunces of boiled beef, six ounces of bread, and
onc pint of ayffee: Exercised smartly for three hours.
At 12 o’clock, 30 minutes, M. chymification complete ;
stomach empty. ’

ExpErRIMENT 98.

.F"ebﬂ.mry 5.—At 9 o'clock A. m. he breakfasted same
as yesterday, and kept still. 11 o’clock, stomach nearly
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ful. 12 o’clock M., considerable yet in the stomach,
oil and bread plainly to be seeri. 12 o’clock, 30 minutes,
contents of stomach not yet gone. 1 o’clock r. M., sto-

* mach almost empty. 1 o'clock, 15 minutes, stomach
empty.

EXPERIMENT 99, :

February '71.—At 8 o’clock, .30 minutes, 4% M., I put
twenty grains boiled codfish into three drachms gastric
juice, and placed them on the bath. .

At 1 o’clock, 30 minutes, P. M., fish iif the gastric juice
on the bath was almost dissolved, four grains only re»
maining ; fluid opaque, white, nearly the colour of milk.
2 o’clock, the fish in the vial all completcly dissolved.

E ]
ExXPERIMENT 100.

February 7.—At 9 o’clock a. m. lreakfasted on boiled
codfish and bread. Digested in four hgurs and a half.

ExPERIMENT 101, .

February 8.—At 10 o’clock, 30 mintcs, a. m., I put
two parcels, ten grains each, of strong cheese, one masti-
_cated and the other an entirc piecc, into three drachms
gastric juice. At 6 o’clock p. M. the masticated portion
was all completely digested, scarcely a trace left on, the
filter. The entire piece had lost four and three-fourth
grains, five and one-fourth grains remainﬁ)g undissolved,
and of the same shape as’when put in, having lost its su-
perficics only. This piece continued gradually to di.mi.nish
for twenty-four hours, when it was completely dissolved.
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[ ]
ExpERIMENT 102.

J
February 12—At 1 o’clock, 30 minutes, p.M. he dined
on muttop, and barley soup and bread. Digested in three
and a quarter honrs. ’

¢ ExpERIMENT 103.

February 13.—At 2 o'clock, 15 minutes, P. M. he dined
on mutton, and barley soup and bread. Digested in three
and a quarter hours.

.

.EXPERIMENT 104.

¢ February 14.—At 9 o'clock a. M. I took forty grains
masticated broiled beef steak, divided into two equal parts;
put one into four drachms gastric juice, and the other into
four drachms of a mixture of dilute muriatic and acetic
acids, reduced with water to the flavour of the gastric
fluid as nearly as practicable, three parts of the muriatic
to one part of the acetic. Placed them together on the
bath. At 6 o’clock p. M. the meat in the gastric juice
was all dissolved ; that in the dilute acids, when filtered,
left a residuum of nine grains, of a jelly-like consistence.
The fluids gJso differed in appearance. That from the
gastric juice wgs o)aque, and of a lightish-grey colour,
dep?'siting a brown sediment on standing. The other
was also opaque, and of a reddish-brown colour, but de-
posited no seditaent.
[

Kemarks—This was an attempt to imitatc the gastric

juice. ' It was not satisfactory. Probably the gastric juice
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contains some principles inapprediable to the senses or to
chemical tests besides the acid, and alkaline substances
already discovered in it.

» ExPErRIMENT 105.
»

At the same time of the above experiment (104) I put
the same quantities of pure dry gelatine (ichthyocolla) into
exactly similar quantities and ki’nds of fluids, #and placed
them all together on the bath.

At 6 o'clock ». . the gelatme in the gastric juice was
all completely dissolved, that in the dilute acids, after be-
ing placed on the filter, left a residuum of three grains, ofs
a jelly-like substance. These two fluids differed in ap-
pearance. That from the gastric liquor was of an opaque
whitish colour, with little fine brown sediment ; that frorg
the acid menstruum was also opaque, but of a reddish-
brown colour, and of a thin mtilaginous consistence,
with no sediment.

One drachm of infusion of nutgalls addcd to the gas-*
tric solution, immediately afforded a rich crcam-lxke fluid,
and slowly precipitated a fine compact se@iment. The
same quantity of infusion of galls added to the oth.er im-
mediately formed the whole mass into a ccarse brown
c:)agulum. After standing a while, it afferded a large
loose brownish sediment, and a light-coloured fluid, whieh,
on standing, became white as milk, and the sediment be-
came compact, and rcmained so. *

The precipitatss, after J.c addition of the tan, take'n
out and filtered, weighed as follows ;—that in the gagtric
solution cighteen grains; the other forty grains ; the dif-
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ference of weight bein about equal to the quantity of

gelatine put in. .

ExpERIMENT 106.

February 15.+—At 9 o’clock, 45 minutls, A. M. repeat-
ed the lnst (105) experiment with gelatine, and the gas-

tric juice and dilute acidsdn the same proportions.

At 3 o’clock, 15 minu.tes, P. M. the gelatine in gastric
juice all dissolved to' a mere x.nite; that in acid mixture
nearly so, six grains only remain'ing on the filter, of a
jelly-like consistence. The fluid of the gastric portion
dad a bluish-white colour, and the other ycllowish, or
about the colour of dry gelatine.

At 6 o’clock, the gelatine in the acid menstruum all
dissolved. Fluids of both nearly similar.

One drachm infusion of nutgalls added to each, in-
stantly formed looge lihtish-coloured coagule in both,
threw down a cpmpact sediment in the gastric solution,
+sand left an opaque milky fluid. The coarse coagule in
the acid menstruum continued suspended throughout
the mass of fillids, for a long time gradually subsiding.
At the end of forty-eight hours, it had become precipi-
tated to the bottom into a compact mass, and exhibited
distinct partieles of the entire undissolved gelatine, mixed
with a dirty white-coloured curd-like substance.

. EXPERIMENT 107.

February 15.—At1 o’clocl?, 30 minutes, p. M., he dined
on boiled cod fish and bread. Digested in four hours
and a half.
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ExpreriMENT 108.

February 16.—At 1 o’clock, 43 minutes, p. M., he dined
on mutton soup and bread. 6 oclock, stomach empty.
Digested in foug hours and a quarter. )
»

ExpERIMENT 109. ,

February 19—~At 9 o’clock 2w I put twenty grains
of boiled fat pork, cut fine, into three drachms of clear
gastric juice, and the same kind and quantity into three
drachms of gastric juice, strongly tinged with yellow bjle,
with a view to ascertain whether there be any difference
in their solvent effects upon fat meats. Placed both’
upon the axilla. At 1 o’clock p.m. the pork in the gas-
tric juice, tinged with bile, dissolved to less than one
grain,—that remaining undissolved in the clear juicd
weighed two grains and a half.

]
ExpPERIMENT 110.

E ]

February 20—At 1 o’clock, 30 minutes, p.m., I puts
three parcels, ten grains each, of boiled cod;ﬁslz, into
three separate portions of gastric juice, oné pure, another
containing bile, and the third, a clear, limpid, slightly
qcid fluid, taken from the stomach after actire exercise
and profuse perspiration, in more abundant quantity than
usual. Placed them all on the bath.

At 1 o’clock, 30 minutes, p.M., of the 21st, I took out
and weighed the three pal;cels of fish. The result was
as follows ;—thct in the pure gastric juice weighed two
and a half grains, that in the yellow, three grains, an_d the
other, six grains.
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Remarks—This stews that other than oily food is
retarded by the admixtjre of bile in the gastric juice.

ExpERIMENT 111. .

February 23—At 9 o’clock, 45 minutes, p.m., I took
out twoparcels, one crachm each, of gastric juice, one
pure, and the other of the clear limpid fluid, extracted
under the circumstance's mentioned in the last experi-
ment, and put eight grains of lean beef; finely cut, into
each, and placed them on the bath together. After being
treated alike orr the bath for six or eight hours, the resi-
«duum in the pure gastric juice weighed three grains ;
and that in the limpid fluid, six grains and a half.

. ExPERIMENT 112.

February 24.—At 9 o’clock, 30 minutes, A.M., having
extracted gastric jyice, containing a large proportion of
yellow bile, I put twenty grains of strong cheese, cut
small, into two drachms of it, and the same quantity and
kind of cheese, into two drachms of pure gastric juice,
placed them tigether on the bath. At 9 o’clock r.m.,
residuum in the yellow juice weighed five grains, that in
the clear juice six grains; returned them to the bath.
At 9 o’clock a.Mm. of the 25th, the cheesc in the yellow
juice all dissolved, of that in the clear juice, two grains

remained.
€

ExperiMBUT 113,

March 26.—At 8 o’clock, 15 minutes, weather clear;
stomach cmpty and healthy ; introduced thermometer
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(Pool’s glass) three-fourths the length of its tube, cight
or ten inches, and continued it five minutes; spirit sta-
tionary at 100}°.
' ALY o’clock,. suspended through the aperture’into the
stomach, enclo¥ed in a muslin bag, forty grains of broéled
Sfresh cod-fish, previously masticated, sand ir.nln;ed with
saliva ; and he immediatcly aftégwards breakfasted on the
same kind of fish, a small quantity of bread, and coffee,
and kept exercising mpdcratcly.
At 11 d'clock, stomach full of fluids. 2 o’clock r, m.

chymification complete ; bag empty.
L]

ExXreriMEnT 114,

Murch 27.—At 9 o’clock, 15 minutes, A.M., he break-
tasted on fresh broiled fish (flounder), bread, and coffe®,
and kept excrcising moderately. 11 o’clock, stomach
half empty ; pulp of brcad only apfeared. 11 o’clock,
30 minutes, particles of fish and bread still to be scen in
the stomach. 1 o’clock p.m. stomach entirely clear of
food ; temperature 101°.

EXPERIMENT 115.

. 1 took dilute muriatic acid, reduced it to the strength
and taste of the gastric juice, as ncarly as précticable, three
drachms ; dilute acetous acid, $© about the same flavour,
one drachm—mixed them together, and, put into the
mixture, one scruple of byoiled steak, cut fine ; and the
same quantity and kind of meat into four drachms of gas-
tric juice. Placed both on the bath. In six houns and
three quarters, the meat in the gastric juice, taken and
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and filtered, weighed two grains only; that in the acid
mixture, treated in the same way, was not dissolved, but
had lost its fibrous form, and was converted into a tre-
mulous jtlly-like mass, too tenacious to pass through the )
filter, and weighed more than when first fiut in. It did
not appear {ike chyme, nor resemble that in the gastric
juice. O

After digesting eight hours longer on the bath, the
contents of the acid mixture had become nearly dissolved
or diffused, and when run through the filter, left only a
very little of the'jelly-like mass, so abundant in the first
&xamination. The liquid was now more like, though not
exactly similar, to that of the gastric portion ; this being
opaque, and of a lightish-grey colour, affording a dark-
brown sediment on standing; that from the acid men-
struum, was also opaque, of reddish-brown colour, but de-
posited no sediment.

Two drachms of the infusion of nutgalls, added to the
gastric portion, threw down a fine reddish-brown preci-
pitate, and afforded an opaque fluid of similar colour.
Two drachms of the infusion, added to the acid mixturc,
threw down a more copious precipitate, and left a clearer
and thinner ‘fluid, of a yellowish colour, and nearly trans-

parent.

ExXPERIMENT ]116.

A drachm o‘f the concentratgd disinfecting solution of
chloride of scda, prepured according to the formula of
Labazraque, was added to a drachm of an extremely pu-
trid mixture of beef, macerated in water,—the putridity
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speedily disappeared, but not more so when a drachm of
pure gastric juice was added tow similar quantity of the
same putrid mixture.

Note by the Editor»
[ ]

The unsuccessful results obtained by Dr “Beaumont
trom attempting to digest animal food in diluted muriatic
and acetic acids, as dc.tailed in scveral of the preceding
experiments, coincide very closely withe those described
by Muller and Schwann of Berlin, in the ¢ Archiv fiis
Anatomie und Physiologie,” for 1836, and an abstract ot
which is given in the British and Forecign Medical Re-
view for July 1837. The object which these gentleman
had in view was to test the accuracy of Dr Eberle’s as-
sertion, that ¢ although neither diluted acids nor mucus
separately possess the power of dissolvipng organic sub-
stances, that property resides in acidified mucus, which
is capable not only of dissolving muscular fibre and albu-
men, but also of entirely changing their chemical nature,
by converting them into osmazome and salivin.”* ’ 'I;hcy
began, accordingly, by investigating the actien of diluted
acids upon animal substances, and found,sas Dr Eberle
had affirmed, and as the preceding experiments also shew,
that nothing resembling digestion takes place. Long
maccration in diluted muriatic acid served only to sepa-
rate the muscular ﬁbres,‘but never reduced them i{xto
pulp. When, however, a small quantity of mucys was

* Brit. and For. Med. Review, July 1837, p. 20},
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conjoined with the acid, by adding a portion of the mu-
cous coat of the stomachs of a calf, for example, a distinct
digestive power was immediately manifested, and the
whole of the fibre was dissolved. ‘ ’

Schwann was at much pains to ascertain in what way
the acid'an'd muoeus respectively act in bringing about
digestion ; and the concldsion to which he was led is,
that the acid acts indirectly and merely as a predisposing
agent in the decomposition, exactly as the diluted acids
act in the conversion of starch into sugar when boiled.
Dr Eberle considers the digestive principle to reside in
the mucus, but Dr Schwann’s experiments prove that this
is not the case, and lcad him to infer it is cither a new
principle formed by the action of the acid upon the mu-
¢us, or some other peculiar principle which exists in the
latter, in small quantity, but essentially distinct from it.
Hitherto all Schwann’s attempts to obtain the digestive
principle, whateVer it may be in an isolated form, have
failed. . It ought to be mentioned also, that his experi-
ments apply only to substances which are digested in
the same manner as albumen, and that the ¢ diges-
tive. liquor ” produced no other change upon gelatine,
casein, starch, and gluten, than what is produced by
simple acidified water. This latter fact scems to me
to shew that however much the digestive liquor may
resemble the patural solvent in somc particulars, it must
still be very different from ite'n others, for the natural
fluid dissolves all kinds of food, whatever their chemical
composition.—EpIToR.
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MICROSCOPIC EX;}M INATIONS.

Tue following microscopic examinations were made
with Jones’s compound microscope, in presenct of Pro-
fessor Dunglifon and of Captain H. Smith of the army.e
They afford, however, very little inﬁ):matior.l on the sub-
ject of digestion, and shew thh§ no very satisfactory re-
sults are attainable from microscopic examinations of
chyme. .« *

»

I. Pure gastric juice exhibited the appearance of wa-
ter, except that there were perceptible a very few minute
globules. .

II. The chymous product of the gastric juice and un-
masticated lean beef, exhibited globules of various sizts,
rescmbling thosc of the blood, having a transparent centre
and opaque margin, with various very fine filaments of
apparently undigested fibrine. .

III. Product of gastric juice and albumen, exhibited
appearances resembling considerably thosc presented by
the gastric juice alone,—no distinct globular arrapgement.

1V. Chyme from gastric juice and tendon of veal, ex-

* hibited numerous minute, apparently ﬂeshy', particles,—
no globular appearance. ¢

V. Chyme from gastric juice, and fowl and bread, in
the comparatively clear portion (taken yithout shaking
the vial), exhibited a feg undissolved particles, and very
few globules. A portion taken after shaking the wial,
exhibited considerably more particles, and a greater num-
ber of globules.
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VI. The product of t‘he same kind of aliment (fow! and
bread), macerated in water, exhibited numerous undis-
solved particles, with few globules ; the globules not so
regularly' formed as in the foregoing expariment.

VIL. Product of gastric juice and sou;), made from
Jresh beef, axhibittd globules extremely numecrous and
distinctly formed, far mote so, than in any of the preced-
ing experiments,—and a few particles of mcat.

VIIL. Impure gastric juice, or that with an admixture
of green bile, wl_len taken from the stomach, exhibited
numerous amorphous particles, with a few globules.

' Ix. Chyme, artificially formed from pork and bread,
¢khibited numerous globules of different sizes, apparcent-
ly oily.

* X. Chymous product of gastric juice and fut pork,
formed in the stomach, cxhibited a beautiful appearance
of large transparent‘ globules, of diffcrent sizes, evidently
aily. ¢
XI. Fat pork, macerated in pure water, presented ap-
pearanccs of globules preciscly similar to those in the
products of digestion.
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FOURTH SERIES.

N sPrarrssuren, N. Y. 1883,
»

Tue following gastri¢ experiments and examinations
of the stomach, have Been'made since the manuscript ot
the previous part of this work was prepared for the press.

EXAMINATIONS OF THE TEMPERATURE AND APPEARe
ANCE OF TIHE INTERIOR OF THE STOMACH.

1. July 9.—6 o’clock A.m.; weather cloudy and damp ;
wind W, light ; stomach empty and clean. Introducd
glass thermomcter at the aperture, bulb nine inches down
towards the pylorus,—temperature 100° Fahrenheit, be-
fore rising from his bed. - .

I1. July 10—6 o’clock A.M. ; weather clear ; wind W.,
brisk ; thermometer 63°; stomach empty and clean ;
temperature 100° before rising. 9 o’clock p.m. aveather
clear and calm ; thermometer 75° ; stomach empty ; tem-
‘perature 101° after moderate exercise in open air.

II1. July 11.—6 o’clock A.m. 5 weather cloudy ; wind
N.E., brisk; thermometer 65°; stomach empty and
clean ; temperature 100° before rising. » 8 o’clock, 30
minutes, weather clear aad dry ; wind 8., brisk ; tempe-
rature of stomach 1019, after exercise. 9 o’clock, 30 mi-
nutes; p.M. weather hazy; wind S. W,, light; tMermo-
meter 75°; temperature 101°.
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IV. July 12.—6 o'clock A.m.; weather clear; wind
W, brisk ; thermometer 700 ; stomach empty; tem-
perature 1001°, after going out into the open air. 9
o’clock p.m.; weather clear ; wind W.., light ; ther-.
mometer 76° ; temperature 1013° ; stonfach empty.

V. Jul,l{ 13.—5 o’clock, 30 minutes A.M. ; weather
clefl’, serene, and calm,; thermometer 69°; stomach
empty, héalthy, and clean ; temperature 99}°, before
rising from his bed. 6 o’clock, 30 minutes ; weather
same as at last examination ; stomach empty ; tempe-
rature 100%°, after rising and walking out in the opcn air
twenty or thirty minutes. 6 o’clock, 45 minutes ; re-
turned from a smart walk, exercising so as to produce
gentle perspiration ; temperature 1013°,

« VI. July 14.—5 o’clock, 30 minutes, A. M. ; weather
variable; heavy thunder-shower during the night ; wind
S., moderate ; th&rmometer 75° ; stomach empty ;
temperature 100¢ on rising from bed; 1003° after walk-
ing out,into the open air and immediately back. 9 o’clock
r.M. ; weather rainy, atmosphere oppressive 5 thermo-
meter 79°; wind S., light ; temperature of stomach
102°. St Martin has been in the woods all day picking
whort]eberri'es, and has eaten no other food since 7 o’clock’
in the morning, till 8 at evening. Stomach full of berries
and chymifying aliment, frothing and foaming like fer-
menting beer qr cider ; appears to have been drinking
liquor too freely. e

VIIL July 15.—5 o’clock, 30 minutes, A.M. ; weather
clear § wind W, light; air damp; ground wet; ther-
mometer 74° ; stomach empty; temperature 1009,
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before rising. 7 o’clock, 30 mihutes ; weather, wind,
&c., same as at last examinagion ; thermometer 74°;
stomach empty ; temperature 102°, immediatcly after
* smart exercise. 1 o’clock, 30 minites, r.M. ;, wcather
clear and plesSant since 8 o’clock (till within fifteen mi-
nutes, in which interim, has fallen a light shower of rain) ;
wind W, light ; thermometar 74° ; stomich empty ;
temperatux.'e 100°.  Has been at manual cercise for
four hours. 9 o’clock P.M.; weather and wind same ;
thermomcter 72° ; t‘emperaturc 1013° ; stomach fu
of chymous fluid, oil, and pulp of bread-and cakes, eaten
for supper two hours previous to examination. .

VIII. July 16.—7 o’clock, 30 minutes, a. M. ; weather
cloudy ; wind W., light ; thermometer 73° ; stomach
cmpty ; temperature 1019, after rising and before eg-
ercising. 9 o’clock r.m.; weather cloudy, damp, and
chilly ; thermometer 70° 5 temperatyre 1013°.

IX. July 28. 9 o’clock A.m.; weather clear ; wind
N.W,, brisk ; thermometer G6°; stomach cmpty; net
healthy ; some erythema, and aphthous pabchcs‘ on the
mucous surface. St Martin has been drinking ardent
spirits, pretty freely, for eight or ten days pas?——-com-
.plains of no pain, nor shews symptoms of any general in-
disposition—says he feels well, and has a good appetite.*

X. August 1.—8 o’clock a. M. Examined stomach be-
fore eating any thing; inner membrane morbid; con-
siderable erythema, and.some aphthous patches on the

* The morbid appearances of the stomach on this and the follow-
ing days, as the result of drinking urdent spirits, are partlcularly
deserving of the reader’s attention.—EpIT0R,
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exposed surface ; secretions vitiated. Extracted about
half an ounce of gastric, juice ; not clear and pure as in
bealth ; quite viscid.

XI. August 2.—8 o’clock a.m. Circumstances and
appearances very similar to those of yesterday morning.
Extracted one ounce of gastric fluids, consisting of un-
usual propor'tions of vitiated mucus, saliva, and some bile,
tinged slightly with bloo:l, appearing to exude from the
surface of the erythema, and aphthous patches, which
were tenderer and more irritable than usual. St Martin
condplains of no cense of pain, symptoms of indisposition,
or even of impaired appetite ; temperature of stpmach
101e.

XII. August 3.—7 o’clock s.m. Inner membrane of
stomach unusually morbid ; the erythematous appearance
more extensive, and spots more livid than usual; from
the surface of some of which exuded small drops of
grumous blood, ¢he aphthous patches larger and more
rfumerous, the mucous covering thicker than common,
and the gastric secretions much more vitiated. The gas-
tric fluids exuracted this morning were mixed with alarge
proportion of thick ropy mucus, and considerable muco-
purulent matter, slightly tinged with blood, resemblifg:
the discharge from the bowels in some cases of chronic
dysentery. Notwithstanding this diseased appearance of
the stomach, ng very essential aberration of its functions
was manifested. St Martin cogaplains of no symptoms
indjcating any general derangement of the system, ex-
cept an uneasy sensation, and a tenderness at the pit of
the stomach, and some vertigo, with dimness and yellow-
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ness of vision on stooping down &nd rising again; has a

thin yellowish brown coat on hie tongue, and his counte-

nance is rather sallow ; pulse uniform and regular ; appe-
* tite good ; rests quietly, and sleeps as well as usual.

XIII. Augwst 4.—8 o’clock .M., stomach empty ; less
of those aphthous patches than yesterday ; erythematous
appearance more extensively dffused over the inner coats,
and the surface inclineg to bleed ; secretiorfs vitiated.
Extracted about an oynce ,of gastri:: fluids, consisting of
ropy mucus, some bile, and less of the muco-p’uru‘lent
matter than yesterday ; flavour peculiatly fetid and dis-
agrecablc ; alkalescent and insipid ; no perceptible acidg
appetite good ; rests well, and no indications of gencral
disease or indisposition.

XIV. August 5—8 o’clock A. M., stomach empty;
coats less morbid than yesterday; aphthous patches mostly
disappeared ; mucous surface more® uniform, soft, and
nearly of the natural healthy colour; secretions less vi-
tiated. Extracted two ounces gastric juice, more clear andl
pure than that taken for four or five da.y.s last past, and
slightly acid ; but containing a larger proportion of mucus,
and more opaque than usual in a healthy condition.

- ¥YV. August 6.—8 o’clock .M., stomach émpty; coats
clean and healthy as usual ; secretions less vitiated. Ex-
tracted two ounces gastric juice, of more natural and
healthy appearance, with the usual gastric acid flavour,
complains of no uneasy sgnsations, or the slightest symp-
tom of indisposition ; says he feels perfectly well, and has -
a voracious appetite ; but not permitted to indulge it to
satiety. He has been restricted from full, and confined
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to low diet, and simpl'é diluent drinks, for the last few
days, and has not been allowed to taste of any stimulating
liquors, or to indulge in cxcesses of any kind.

[y

Remarks.—Diseased appearances, s;tnilar to thosc
mentioned above, have frequently prescnted themsclves
in the course of my expeyfments and examinations, as the
reader wifl have perceived. They have generally, but
not always, succeeded to some appreciable cause. Im-
pn?zer" indulgence in eating and drinking, has been the
most common precursor of these diseased conditions of
he coats of the stomach. THE FREE USE OF ARDENT
SPIRITS, WINE, BEER, OR ANY INTOXICATING LIQUOR,
WHEN CONTINUED FOR SOME DAYS, HAS INVARIABLY
FRODUCED THESE MORBID CHANGES. Eating voraciously,
or to excess ; swallowing food coarsely masticated, or too
fast ; the introductfon of solid pieces of meat, suspended
by cords, into tht stomach ; or of muslin bags of aliment
éccured in the same way, almost invariably produce si-
milar cffects, if repeated a number of times in close suc-
cession,

These morbid changes and conditions are, however,
seldom indicated ty any ordinary symptoms, or partﬁful-
lar scnsations described or complained of, unless when in
considerable excess, or when there have been corres-
ponding symptoms of a general affection of the system.
"They could not, in fact, in matt cases, have been antici-
pated from any external symptoms ; and their existence
was only ascertained by actual ocular demonstration.

It is interesting to observe to what extent the stomach,
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perhaps the most important organ: of the animal system,
may become diseased, without manifesting any external
symptoms of such discase, or any evident signs of
functional aberration.  Vitiated secretions may ‘also take
place, and continue for some time, without affecting the
health, in any sensible degrec. . . ’

Extcnsive active or clironiC diseasc may exist in the
membranous tissucs of sthe stomagh and bm:vels, more
frequently than has been generally believed ; and it is
possible that there are goed grounds for the opil;ion.ad-
vanced by a celebrated teacher of me('licine, that most
febrile complaints are the effects of gastric and enteric
inflammations. In the case of the subject of these cx-
periments, inflammation certainly does exist, to a con-
siderable extent, even in an apparent state of health>-
greater than could have been believed to comport with
the due operations of the gastric fun&tions.

Note by the Editor. *

The preceding observations, which demonstrate the
-production of diseased appcarances in the stomach by ir-
ritating causes continucd in operation for several days,
seem to me of great practical value, and to afford some
of the strongest arguments which it is pogsible to obtain
in favour of tempcrance g cating, as well as in drinking.
Many persons ¥ho habitually indulge in the use of sti-
mulants, although not to what is called excess, defend the
practice by affirming that they experience no bad effects
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from them, and that it they did harm, they would not
fail to feel it. St Martifi, however, affords a remarkable
cxample of palpable disease being invariably produced
in the stomach by drinking freely of spiritg, beer, or wine, ‘
or intemperate eating ; and yet such disedse being, for a
considerablg time,+attended by no general symptom suffi-
ciently distressing to arrest his attention. He, therefore,
might, with cqual truth, have crgued that such indul-
gences did him no harm, becausehce felt none; and yet
if hjs inflamed stomach, so different in appearance from
its healthy state, had been presented before his eyes, re-
ficcted in a mirror, there would have been an end to all
argument, for the FACT was unassailable. In his instance
there was also the favourable circumstance, that his ge-
néral mode of life was healthy and regular, and that his
aberrations were so temporary in duration as not to inflict
permanent injury.

, The circumstance of slight disturbances of digestion
not being attended with marked symptoms, arises from
the stomach nof being endowed with the ordinary nerves
of sensation, the function of which is to feel pain. The
stomachic nerves are specially adopted to the functions
of the stomach, an 1 consequently, when the food is suit-’
able in kind and quantity, we are not at all conscious of
its presence. When the food is improper in kind, or ex-
cessive in quantity, we are conscious only of discomfort
in the region of the stomach,®but from the absence of
nerves of touch, we are not conscious what the offending
cause I, and it is only when great irritation is excited that
pain follows. It is from this constitution of the stomach
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that digestive derangement so oftc; steals on unperceived,
and becomes confirmed before tfle attention is aroused to
, the magnitude of the evil. Inconvenience may have been
long felt, bug d;sregnrdcd as a reason against mdu]gence
If, like St Martin, we could see the progress of stomachic *
discase from its first dawn, dysp.cptu_ coinplaints and their
parent intcmperance would be less frequent than they are.

EXPERIMENTS, &c.

.

EXrPERIMENT 1.

September 18.—At 8 o’clock, 45 minutes A. M., St
Martin breakfasted on four ounces of fresh salmon trout,
Jried, three ounces of bread, and drank half a pint of wates.
The coats of the stomach were not perfectly healthy ;
some aphthous patches and dark redspots to be seen on
the mucous surface; gastric juict slightly viscid; acid
taste distinctly perceptible. At 10 o’clock, 15 mjnutes,
stomach entirely empty ; breakfast comple’tely chymified
and gonc ; nothing but a little gastric juice and flocculi
of mucus, remaining in the stomach.

EXPERIMENT 2.

Sept. 18. At 2 o’clock p.M., he dined on six ounces of
boiled, fresh, salmon trout, three ounces of bread, and a
potato, and drank half a pint of water. Continued at
work, sawing and splitting wood. He had eaten nothipg
from the time he took his breakfast; had been a% hard
work all the time ; looked, and said he felt, quite fatigued.
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At 3 o’clock, 30 mi'ns., stomach about half full of a
nearly homogeneous sethi-fluid, of a rich milk or cream
colour, and about the consistence of fine corn-meal gruel.
—a few small particles of the fish, and sqme'of the pota-
to could' be distinguished. 4 o’clock, 15'mins., stomach

empty and gleaa. © .

.
ExrERIMENT 3.

Sept. 20. At 1 o'clock, 15 mins., r.M., he dined on
thrge ounces Jat pork, and one pint of corr and beans
(green), two ounces of bread and half a pint of water ;
2nd kept exercising. Digested in threc hours and three

quarters.

EXPERIMENT 4.

Sept. 21. At 8 o’clock a.M., he breakiasted on eight
ounces of beef’s livkr, broiled, two ounces of bread, and
drank half a pitt of water. Continued usual exercise.
f)o’clock, 30 mins., stomach full of partially chymified
food, consider?ble oil (melted butter), floating on the
surface; black pepper mingled with it, and emitting a
strong aromatic odour of the spice. 10 o’clock, 30 mins.,
stomach empty and clean. Extracted two drachms of

gastric juice.

EXPERIMENT 5.

Atl o’clocl:. 30 mins., P.M., game day, St Martin dined
on,onc pint of rich beef and vegetable soup, made of the
joint, marrow-bone and muscle of the leg of an ox, threc
ounces of bread, and continued moderate exercise. 3
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o’clock, 15 mins., stomach ncarlgr full of thick, greyish-
white, porridge-like semi-fluid, with a thick pellicle of oil
floating -on the surface. 4 o’clock p.m., stomach empty.

ExpPERIMENT 6.

Sept. 30.—At 7 o’clocl.c, 30 mins., AM., he.bréakfasted
on bread and milk, and contindgd his usual exercise. 8
o’clock, 30 mins., stomach nearly full of milky Huid, pulp
of bread and coagule, 9.0’clock, contents of stomach
considerably diminished since last examination—tdok out
a portion, nearly chymified ; very little fihe coagule per-
ceptible ; bread in small particles, reduced to a greyish®
soft pulp; the menstruum of a whitish whey-colour and
consistence. 9 o’clock, 30 mins., chymification complete :
stomach empty and clean. *

The portion taken out of the stomach at 9 o’clock, put
into a vial, and continued in the axillA till twelve o’clock
M., was almost completely chymified ; sihall pulpous par-
ticles of bread only discernible ; the fluid of a rich.wbcy;
or gruel colour and consistence ; a little loose, light-co-
loured sediment fell to the bottom, on standing. ,

EXPERIMENT 7. >

Oct. 1—At 1 o’clock, 30 mins., P.M., St Martin dined
on boiled fresh, lean beef, potatoes and bread, and conti-
nued his usual cxercise. 4 olclock, 15 mjns., stomach
empty-

EXPERIMENT 8.

Oct. 2.—At 1 o’clock, 30 minbs., p.M., he dined on same
Y -
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kind of food as yester:lay, lean boiled beef, potatoes and
bread, dressed with a liberal quantity of strong mustard
and vinegar, and continued the same exercise. 3 o’clock,
30 mins., stomach nearly full of heterogeneous mixture.
At 4 o:elook, 30 mins., stomach still contains chyme and
some undjssolved food ; fluids taste and smell quite
strongly of the mustard ; complains of more smarting at
the edgc; of the aperture thanswusual; some slight morbid
appearance on the mucous surface. 5 o’clock, stomach

ergpty.

e .
Remarks.—These two last experiments werc made un-

der almost exactly similar conditions of the stomach, with
a view to notice the effects of this kind of stimulating
‘tondiment. The result was, that it apparently retarded
the process of digestion ; no other appreciable cause ex-
isted, for this diffefence of result. The stomach present-
.ed the usual helilthy appearance immediately previous to
the ingestion of the meal. Nothing occurred to interfere
with or intefrupt the digestive functions. The slight
morbid appearance on the mucous surface, towards the
close of chymification, I conceive to have been more the
effect of the ov r-excitement of the mustard than any
other cause. '.

It would seem then, that stimulating condiments, instead
of being used with impunity, are actually prejudicial to
the healthy stomach. Theyecan only be required, and
taken with benefit, when the gastric apparatus is languid
and telaxed, and requires stimulants to excite the tone
and action of its vascular tissues.
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Exrnnmn.n'r 9.
Oct. 3.—At 2 o'clock, 35 minutes, P.M., St Martin ate
* nine ounces of raw, ripe, sour apples. 3 o’clocks30 mins.,
stomach full of*fluid and pulp of apples ; quite acrid, and,
irritating the edges of tlie aperture, as is alway¢ the case
when he eats acescent fruitssor vegetablcs'. 4 o’clock,
stomach not empty ; cot‘ltents n;ore sharp and acrid ; pulp
of apple still to be scen. 4 o’clock, 40 mins., stomach
empty ; morbid appc;\ran::e of the gastric surface consi-
derably increased.

ExXPERIMENT 10.

Oct. '7.—At 8 o'clock A.m., he breakfasted on bean soup,
made with fresk beef and bread ; digested in three hourg ;
and at 2 o’clock p.m., he dined on the same, which was
digested in three and a quarter hoursy,

ExPERIMENT 11.

Oct. 10.—At 8 o’clock a.M. ; weather fair; w.ind Ww.,
light ; thermometer 61°; stomach empty ahd healthy ; tem-
perature 101° after moderate cxercise; breakfhsted on
baked potatoes and bread. 10 o'clock, stomach nearly
empty ; a little chymous fluid to be seen ; quite acrid ;
temperature 101}°, after usual excrcise ; 10 o’clock, 45

mins., stomach empty ; temperature 1013.
)

ExpARIMENT 12,

At 2 o'clock p.M., saine day; weather hazy ; w.ind S,
moderate ; thermometer 61°; stomach empty and healthy;
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temperature 1.01 o, after exercise ; dined on roast beef;
bread, potatocs, and boiled cabbage. 4 o’clock, wind S.
W., brisk—raining ; thermometer 61°; stomach half full
of heterogeneous mass of acrid fluid, oil, beef, and cabbage ;
(temperaturc 103°; had been smartly exe‘n’:ising for two
hours. 7 o’clock, 20 mins., wind and weather same as at
4 o’clock ; thermometer 68° 5 stomach empty ; tempera-
ture 1020.-Exercise continued jmoderately till this ex-
amination. ’ I

Remlrks.—In this cxperiment, the temperature of the
stomach rosc to ¥03°, one degree higher than I have ever

' before observed it to rise; and chymification was pro-
tracted.

Whether these two circumstances were occasioned by
ususually increased cxcrcise, and the consequent fatigue
of the system, or from the nature of the aliment eaten,
and the unusual fulnss of the meal, I am not able posi-
tively to say ; but-am inclined to think, from previous ob-
servatiops, that they are attributable to the latter—as the
usual morbid appearancces, consequent on too full alimen-
tation, followed this meal in the course of twenty-four or
thirty-six hours—as may be seen by the two subsequent
experiments! -

EXPERIMENT 13.

Oct. 11.—7 :)’clock, 30 mins., A.M. ; weather fair ; wind
N.W,, brisk ; thermometer 3204 stomach empty ; tempe-
ratyre 1003°, after moderate exercise in open air. 8
o’clock, 45 mins., wind and weather same ; thermometer
38°; stoma.cll empty ; temperature 102°—had becn smart-
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ly. exercising, shovelling dirt, fo? an hour or more, and
was quite warm. Breakfasted an stewed veal and bread.
11 o’clock, stomach not empty ; temperature 102°—con-
tinues exercise. 12 o’clock, stomach contains a very
little chymous.ﬂuid, and a trace of the muscular fibres .
of the veal. 12 o’clock, 30 mins., stqmach ?mf)ty.
»
EXPERIMENT 14. -

At 2 o’clock r.wm., st;m(; day, he dined on Jried veul
and bread, and continued moderate exercise. 6 b'clock,
30 mins., stomach empty; temperature 1015°; some
morbid appearance on the mucous surface. At 8 o’clocly
30 mins., weather fair and calm ; thermometer 36 ; sto-
mach empty ; slightly morbid, with few aphthous spots.
temperature 101}, had been still and quiet for three or
four hours.

EXPERIMENT 15.

Oct. 12.—At 7 o’clock, 30 mins., A.M. ; weather hazS',
wind S., light ; thermometer 36 ; stomad} empty—coats
not entirely healthy — some erythema and gphthous
patches ; temperature 101¢, after usual morning exercise.

*8 o’clock—circumstances same as at last éxamination ;
temperature 101° ; breakfasted on freskbeéf, fried dry,and
bread. 10 o’clock, stomach full of fluids; particles of
beef, bread and oil distinctly to be seep ; temperaturc
101e. 12 o’clock, stomagh empty.

EXPERIMENT 16. ,

Oct. 13.—At 7 o’clock, A. M. ; weather rainy; wind
.
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N.E., brisk ; thermométer 42° ; stomach empty ; tempe-
rature 101°, after mornirg cxercise. 9 o’clock, tempera-
ture same ; breakfasted on old salted pork, fat and lean
together(fi-ied), four ounces of bread, and the yolks. of siz *
egygs, fried hard with the pork. 11 o'cloek, contents of
the storhach hetgrogeneous ; distinct particles of lean
pork, cgg and oil to be ¢seen ; fluid sharp and acrid ;
temperature 101°. 12 o’clock 1., oil and egg still to be
seen, floating in a u;i]ky chymous fluid; the oil, or lard
on the' surface, and the egg, in firm coagule, diffused
thr:)ngh the fluld; temperature 101°. 1 o'clock, 15
enins., P.M., stomach empty and clean ; temperature 101°;
—was quiet and inactive during this experiment.

EXPERIMENT 17.
[ 8

At 2 o’clock, 20 mins., P.M., same day, St Martin dined
on six ounces of the spinal marrow of an ox, steam-cook-
ed, and seasoned with a little dutter, vineyar, salt and
Pepper, and three ounces of bread. 4 o'clock r.m., con-
tents of stomach a perfectly milk-white semi-fluid pulp ;
temperature 102°. 5 o’clock, 10 mins., stomach cmpty

and clean.

EXPERIMENT 18.

At 6 oclock v.m., he ate a full meal of boiled rice,
simply cooked‘ in water, and seasoned with a little salt.
7 o’clock, stomach empty and glean; not a vestige of the
rice to be seen.

EXPERIMENT 19.

Oct. 14.—At 9 o’clock A.M., he breakfasted on the «l-
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bumen of six eggs, fried hard, in'pork fat. 12 o’clock, 15
mins., M., all chymified—stomach empty.

ExpERIMENT 20.

At o’cloct. P.M., same day, he dined on eight ounces
hoiled beef’s brains, seasoned with salt, and a $mall piece
of bread. 2 o’clock, stomacl? full of mllk-whlte, pulpous,
or porridge-like semi-fJluid; slightly acid taste, and of a
bland insipid flavour, 2.0'clock, 30 mins., stomach al-
most empty ; scarcely any of the white pulpousd mass to
be seen ; temperature 102°. 3 o'clock, 15 mins.,‘p. M.,
stomach empty and clean.

ExprERIMENT 21.

At 3 o'clock, 30 mins., p.M., same day, St Martin age a
small head of raw cabbage, weighing ten ounces. 5
o’clock, 45 mins., not a particle of the cabbage in the
stomach ; little albuminous or greyishehymous fluid, only
remained.

EXPERIMENT 22, *

At 6 o’clock, 30 mins., r. M., he ate six oun'ces boiled
leg of fresh mutton, rare done, dressed with*a little melted
butter and vinegar, and two ounces of Iread. 8 o’clock,
stomach empty and clean.

EXPERIMENT 23.

Oct. 15.—At 8 0 clock 4o mins., breakfasted on three
Jresh eggs, softly coagulated, by being broken am} putraw
into boiling water, and three ounces of dry bread. 12
o’clock M., stomach empty.
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.
Exminmnm' 24.
At 1 o’clock, 30 mins., p.M., he dined on apple dump-
lings, made of wheaten dough and sweet apples, boiled,
pne and a half pounds. 4 o’clock, all chyhified, and sto-

mach empty.
L]

o
] EXPEaIMENT 25.
Oct. 16—At 8 o'clock, 45 mins., A.M., he breakfasted

on broiled salted pork, and bread. 12 o’clock M., all
chyntified, and gane from the stomach.

EXPERIMENT 26.

At ! oclock r.m., same day, he dined on raw salted
po:'k, cut thin, and eaten with dry bread ; digested in
three hours.

fixpERIMENT 27.

At 4 o’clock, 3(; mins., same day, he ate half a pound
of raw tabbage, cut fine, and macerated in viregar. 5
o’clock, 45 minss, stomach entirely empty, not a vestige
of cabbage to be found; extracted four drachms of gastric

juice, mixed with a very little greyish-white chymous fluid.

ExXPERIMENT 28.

Oct. 17.—At 9 o’clock A.M., he breakfasted on stewed
salted, pork, potlitoes and bread ; digested in three hours;
extracted gastric juice. ¢

L}

EXPERIMENT 29.

At 2 oclock, 30 mins., P.M., same day, he dined on
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boiled mutton recently salted, squash, potatoes and bread ;
digested in three hours. )

Remarks.—Some morbid spotsbegin to make their ap-
pearance on thémucuus syrface again; grumous blood ex-
uding from several small points of the membrane ; tongue
slightly coated; countenance “rather sallow; dull pain
across the forehead, and through the eyes ; appetite not
impaired ; at bed-time, put in through the aperture four
drachms of tinct. of aloes and myrrh, diluted with water.
This had the effect of correcting the morbid appearance
of the stomach, and removed the pain in the head, &c.

ExpPeRrIMENT 30.

Oct. 18—At 9 o’clock, 45 mins., A.m., he breakfusted
on boiled carrots, and nothing else — full meal. 12
o'clock M., examined stomach; condiderable ycllowish
pultaceous semi~fluid, rcmaining. 1 o’clotk p.M., stomach
empty. -

ExrerimenT 31,

At 7 o’clock r.m., he atethrec large roasted potatoes,
with a little salt—nothing else. 9 o’clock, 30 mins., sto-
mach empty. ’

ExpeRIMENT 32.

Oet. 19.—At 9 o’clock A M., he breakfasted on broiled
mutton and pancakes: digested in three hours and forty
minutes. .o )
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ExPERIMENT 33.

At 2 g’clock, 15 mins., P.M., he dined on stewed mutton .
and parcakes ; digested in three and a hrgf heurs.
[}

e
EXPERIMENT 34.

Oct. 20,—At 9 o’clocl:.. 45 mins., A.M., he breakfasted
on one pint of sago, boiled, thick and rich, swcetened
with sygar. 11 o’clock 30 mins., stumach empty and clean.

.

Remarks.—There was no acrimony of the gastric con-
tents, or smarting of the edges of the aperture, during
the chymification of this meal, as is usual in most vege-
table and farinaceous aliments ; it seemed peculiarly
érateful to the surface of the stomach; rendering the
membrane soft, uni‘form and healthy.

ExXPERIMENT 35.

At*12 o'clock, ™., he ate four eggs, rousted hard.
without any thing else. 3 o’clock p.M., stomach cmpty;

no trace of the eggs to be seen.
L

- ExPERIMENT 36.

At 4 o’cloc!c, 30 mins., P.M., he dined on roasted duck
and fried onions. & o’clock, 30 mins., stomach not emp-
ty—distinct garticles of food to be scen. 9 o’clock, sto-
mach empty.

EXPERIMENT 37.

Oct. 21. At 9 o’clock, A.M., St Martin breakfasted
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on one pint of sago, boiled and sweetened with sugar.
10 o’clock, 45 mins., stomach &mpty and clean ; no ves-
tige of the sago remaining ; no acrimony of the gastric
contents, or smarting of the cdges of the apertuge, during
the chymificetion of this meal.

Exrmmm.u'r 38..

Oct. 22.—At 12 oglock M., he ate four” Sresh eggs,
roasted hard. 3 o’clpck ».M., stomach empty ; no trace
of the eggs to be seen. At 4 o’clock p.m., he (‘lingd on
roasted duck (domesticated), dressed’ with omions. 3

o’clock, stomach empty. *

EXPERIMENT 39.

Oct. 24.—At 2 o’clock, 30 mins., p.M., he ate a pint
of soft custard, and nothing else. 5 o’clock, 15 mins.,
stomach empty and clean.

At 6 o’clock, he ate three ounces of® strong old cheese,
and a picce ui bread. 9 o’clock, 30 mins., stomach emp;y.

EXPERIMENT 40.

Oct. *3-—At 9 o'clock a.M., he breakfasted on fricus-
-soed chickens, bread and coffee. 11 o'clock, 45 mins.,
stomach empty and clean. At 12 o’clotk M., he dined
on roast chicken, bread, and potatoes. 4 o'clock p.m.,
stomach empty.

°
EXPERIMENT 41.

Oct. 27.—At 8 o’clock .M., he breakfasted on Jroiled
chicken, bread and coffee. 11 o’clock, all digested, and
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stomach empty and clean. At 12 oclock M., he dined
on chicken soup, with rice. 3 o'clock, stomach empty.
At 5 o’clock .M., he ate a meal of oyster soup and erack-
ers. 8 o’clock, 30 mins., stomach empty.

ExpPERIMENT 42.

Oct. 26.—10 o’clock a.m., stomach cmpty, healthy
and clean. I suspended through the aperture, into St
Martin’s stomach, thirty grains precisely of each of the
tollowing articles of diet, severally masticated, and sepa-
rately contained in small muslin bags, viz :— Fricasseed
breast of chicken ; liver and gizzard of do. ; boiled sulted
salmon ; boiled potuto, and wheat bread ; and he kept
modcrately exercising. At 3 o’clock p. M., took out and
accurately examined the several parcels. The breast of
chicken was all digested, and gone from the bag to a mere
atom, less than half a grain. The liver was almost as
completely dissolved as the breast, half' a grain only re.
maining ; of the bread, about the same—less than a grain.
The residuum of the gizzard, consisting principally of
tendinous fascia, weighed seven and a half grains. The
salmon twelve grains, and the potato six grains. The
bags containing these several articles, were attached toa *
string, at equal dist: mces from each other, about an inch
apart; and I allowed length enough for them to move
freely through the stomach, and pass even to the pylorus.
They were attached in the folowing order :—lst, the
breust of chicken; 2d, liver; 3d, gizzard; 4th, bread ;
5th, salmon ; and 6th, potato. When I withdrew them
they appeared to be retained quite forcibly at the pyloric
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end, requiring considerable for.c.e to start them at first,
but after being drawn two or three inches, they came
casily. The bags, too, appeared to have been compressed,
in proportion.oas they had settled into the pyloric ex-
tremity, and were emptied in about the same propor-
tion, with the exception of thqse oonts:ining the bread and=
potato, which, though above, hhd less remainipg than that
containing the gizzard. " This, however, may be accounted
for, from the more Hifficult solubility or digestibiiity of
the tendinous 'parts of the gizzard. The bags setmed
to have been as forcibly pressed as if they had been firmly
grasped in the hand. The four first on the string (count-
ing from the lower end upwards), more so than the other
two; and the fourth more than the third. These circu.m-
stances coincide with the apparent contractions of a band,
or circular muscle of the stomach, jndicated by the mo-
tions of the glass tube, observed in fgrmer experiments.
In comparing the length of the string, and situatiorr of
the bags with the stem and bulb of the tube, it.brought
the fourth bag to that point in the stotnach where the
contraction upon the bulb of the ther?nomcter ‘has inva-
riably been observed to take place; the shird bag just
below, and the fifth and sixth above it. « The sensations
expressed by St Martin, on the extraction of thesc bags,
were also indicative of the same facts. When I first
commenced pulling the string, he compfained of a scnse
of pain and distress at the pit of the stomach, and towards
the pylorus, vhich increased while the bags we:'e with-
drawing, and particularly at this extrcmity, for the first
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L
three or four inches, till .‘they had passed the band, into
the splenic end.

Remarks—The effects of this experiment upon St
‘Martin’s feelings and appcarance, were very manifest, and
~fford interesting dnd important subjects of pathological
consideration. He had ot eaten or drunk any thing
that morning, and felt and lookeé in perfect health when
the bag§ were introduced; continued moderately excr-
cising, and ate nothing but a small piete of dry bread
till they were taken out.

* Soon after they were suspended in the stomach, he felt
a sense of weight and distress at the scrobiculus cordis ;
slight vertigo, and dimness of vision. These continned
to'increase and become quite scvere, accompanied, at the
latter part of the time, by slight pain in the forehead and
through the cyes, and a sense of tightness or stiffness
across the breast.  His countenance had changed froma
florid healthy, to a sallow sickly appearance, during the
time of the experiment, and a soreness at the pit of the
stomaclr continu@® after the extraction of the bags, for
eight or ten hours, and had not entirely subsided the next
morning. Morbid action of the inner membtanes was
evident next day, With considerable erythema and aph-
thous appearance.

- The first, seond, and third bags, were covered with a
thick mucous coat, tinged with" yellow bile; the others
had very little, or none, of this appearance. This cir-
cumstdnce I conceive to have been owing to the irritation
of the bag at the pyloric extremity, inviting the bile from
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the duodenum to the stomach, in the latter part of this

experiment. Hence the pathofogical indications which

cnsued. The same appearance and circumstances have
before occurreq during these experiments "o

The following experiments 0w artificial digestion, were
instituted with a view of ascertainjng more f)a.rticularly
the relative digestibility of-many of the different kinds of
aliment used in the foregoing gastric expcriments.on.na-
tural chymification, and to test the correctness of the re-
sults. They are minutely detailed for the purpose of
shewing the manner, progress, and operation of the gas-
tric solvent on the alimentary substances subjected to its
action. Ilow far they may illustrate these subjects, tfe
reader will judge for himself.

The gastric juice was taken out of the stomach in dif-
ferent states of purity, and put into Vials; when food
was submniitted to its action, it was placed in a tempera-
ture between 96° and 100° Fahrenheit, and kept either
in the axilla, or on a sand bath, and feequently. though
not constantly agitated. ‘

The discrepance of results in some simﬂar.experiments
will generally be found to arise from the variable degrees
of purity of the gastric juice, or différent circumstances
of the experiments.

EXPE-RIMENT 43.

September 18.—At 8 o’clock, 45 mins., A.M., I put one
drachm of fresh salmon trout, fried, and masticated, and
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one drachm of wheat ‘bread, into two ounces of gastric
juice, taken from the stofnach yesterday and this morning.
The juice was not perfectly clear, but contained some
viscid rpucus.  Placed them in the axilly and kept mov-
e ing. 10 o'clock, 15 mins., residuum of aliment taken
out, ﬁlte.red'_and pressed as dry as when put in, weighed
one drachm and five grajns. The menstruum, after fil-
tering, was white and opaque, about the colour and con-
sistence of rich grucl. Mixed the, residuum and fluid to-
gctper' again, and placed the vial on the sand bath, and
kept it constantly agitated for one howr. Taken out, fil
Sered and dried as before, the undissolved residuum now
weighed just thirty grains. The fluids had become
thicker and richer in colour and consistence. Put them
tugether again into the vial, and continued them on bath
and in axilla another Lour, though not so constantly
agitated, as during the last hour. The residuum, treated
in the same marner as before, now weighed twenty-four
g'raim‘ Mixed together and continued in axilla fwo
hours more, the residuum weighed twelve grains. After
continying three hours longerin the axilla, the undissolved
portions of aliment, consisting principally of particles of
fish skin ; weighed four grains, which became gradually
diminished during its continuance an kour longer in the
axilla. The mensiruum at this time was ofa rich gruelly
colour and congsistence, slightly tinged with a reddish cast
or colour of the fish. Set thic aside for thirty-eight or
- nire hours.
September 20.—9 o'clock a.m., food almost entirely re-
duced to chyme, of a rich lightish coloured gruelly ap-
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pearance ; some few particles of the skin of the fish re-
maining undissolved, with some small apparcntly foreign
and indigestible substances, which were probably adven-
titiously mixedywith the food. ’

To observe the effecty produced ov this chyme by the*
addition of bile, and having very offportugely obtainedm
some from the human stomash, by the oper?tion of an
emetic [ added one dPackm of this pure, albuminous,
orange-coloured bile, ¢o six drachms of the chym:e. The
first apparent change, was in the colour, which pagtook
of the bile; then a sligh.t effervescence was perceived,
and very fine coagule were formed. The fluid becanfe
richer in appearance, and less opaque. The foreign or
indigestible particles were more perceptible, and small
bright particles, resembling very minute scales or skin®of
fish, were also quite plain to be scen.

I now divided this into two eq?xal parts ; to one of
which T added half a drachm of dilutc®muriatic acid, and
set it by to subside. Examined at 10 o’clock, she 21st.
The vial containing the mixture of chyre, bile and mu-
riatic acid, exhibited the following appearance »—It had
a thick dense sediment, of a yellowish-green colour,

" which oécupied about onc quarter of the.spaée. The
fluid above, was of the colour of whey, and about the con-
sistence. The vial containing the mixture of chyme and
bile only, shewed the following appearamce :—The sedi-
ment was not so dense, Bnd its colour, as well as the su-
pernatant liquid, was rather more yellow. Standink at
rest a few days, the sediment, at the bottom of bosh vials,
became more compact ; that in the muriatic mixture
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more so than the other,', and was of a dceper green co-
lour ; the fluid continued' of a rich whey-colour and con-
sistence, and a very thin pellicle, or small whitish floc-
culi, rose on the top, or adhered to the sid'es of the vial.

.
<EXPERIMENT 44.

September 20.—At 1 0¥310ck, 15 mins., P.M,, I put one
drachm of boiled green corn 4nd beans, into twelve
drachms of gastric juice, and kept.the vial in the axilla,
or gn 'the bath, as usual, frequently agitating it, till
7 o'clock p. m. '.Fhe residunm, at this time, taken out,
weighed #twenty-eight grains, consisting wholly of the
hulls or cuticular parts of the broken kernels, and one cn-
tire bean, and g kernel of corn ; the first of which weigh-
ed 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 de-
signedly put in wliole, 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. The pulpous
portion ¢f the broken kernels was all dissolved, and ap-
peared completely chymified. The fluid was ncarly as
white as mill;, and of the consistence of clear rich gruel.

The gastric j\‘iice used in this experiment was conside-
rably vitiated when ‘taken from the stomach, some thirty-
six or forty-eight hours previously, and was quite fetid
when used. This fetor was, in 4 great measure, correct-
ed after chymification of the food had ‘commenced ; the
sharp acid flavour, so ‘peculiar to forming chyme, was
increased.
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ExPERIMENY 40.

September 21.—At 8 o’clock, 15 mins., .M., I put
thirty grains ofﬁ'ech beef steak and thirty grains,of fresh
beef’s liver (broxled and ;uastlcated), contained loosely in «
separate muslin bags, mto one ounce of fresfl gastnc
Jjuice, and kept them in axilla’y At 9 o dock, 45 mins.,
the two parcels of aliment, taken opt and pres'sed as dry
as when put in, weighed as follows :—The steak, seven-
teen grains ; the ZLiver eleven grains. Put into fhe.vial
again, and continued in the axilla till 1 o’clock p.m. The
steuk weighed fourteen, and the liver eight grains. Pue
into the vial again, and continued in axilla for four hours;
no further change was cffected.  They both weighed the
same as at last examination. The solvent action havisg
ceased, I added one ounce more of gastric juice, and con-
tinued in axilla two hours and thirty’minutes. The beef
weighed five grains, and the liver, fouk; the residue of
the liver consisted mostly of membranous particles, like
sections of the hepatic bloodvessels, of which I conceived
them to be portions. R

I now mixed them both together i m one bag, ard con-
"tinued them in axilla, three hours, when the whole were
completely dissolved and chymified, and the bag empty;
with scarce a trace of aliment left of the inside. , The
fluid was of a greyish-white gruelly appearance. A
brownish sediment was @posited on standing.

ExpPERIMENT %6.

September 22.—At 12 o’clock, 30 mins., I put thirty
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grains of new cheese (faasticated), into three drachms of
gastric juice, and placed it in the axilla, eight hours and
thirty minutes, when five grains of the cheese remained
undisso‘]ved, or rather unchymified, as tlle residuum was’
in nearly a liquid form, consisting, principlly of oil, com-
bined with a soft, caseous suba.ance, floating on the sur-

" face of a rich milky fluid* A little very fine white com-
pact sedithent at the bottom of the vial. At this time it
had acquired a stro;ng acid ¢r pgculiar acrid taste, and
emittdd a strong caseous smecll, even stronger than the
cheese itself presented when put in.

) EXPERIMENT 47.

At 12 o’clock M., I put one drachm of sago, boiled so
as to leave some of the grains whole and entire, but soft
and gelatinous, into three drachms of gastric juice, and
kept it in the axillu. When first mixed, they were so
much alike, thas they could only be distinguished from
éach other by the globular forms of the grain. But by
these, however, the gastric juice could distinctly be per-
ceived to dissolve the grains of sago, till they had all dis-
appear;d. *

The fluid had now become more opaline and whitish,
and in two hours a \d twenty minutes no trace of the sago
could be discerned. At this time the fluid had become
more opaque and milky. No sediment was deposited on
standing for twenty-four hourg. A slight acid was per-
ceptible.

-
EXPERIMENT 48.

At 1 o’clock pP.m., I took three vials, the first contain-
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ing two drachms of gastric juice ; the second, two drachms
of common vinegar ; and the tird, two drachms of sim-
, Ple water.  Into each of these, I put ten grains of raw
albumen of a frgsh egg.  When first put togethyr, they
presented the Tollowing gppearances : —The albumm pute
into the gastric juice, ata temperature of 76°, produced
loose coagule in a few minutes, generally dlﬁ'used through
the juice, but soon collected into g more con;pact mass,
and subsided towards ,the bottom of the vial. That put
into the vinegar, produced similar coagule and lgose
mass, and fell down. That in the vial of water produced
loose hight-coloured flocculi, equally suspended througi
the water, but not inclining to collc;:t together, like the
other two.

These three parcels, kept in the axilla, and agitated
for two hours, presented the following appearances :—The
coagulx in the gastric juice, was half dissolved, and the
menstruum of a milky appearance.  ®

Those in the vinegar and water remained the sam‘e.
and their fluids unaltered. In five hours, that in the
gastric juice was entirely dissolved, and 'the flujd more
opaque and white ; the other two remained of the same
appearance as at Jast examination; the coagule in the
vinegar, taken out, weighed nine grains—that in the wa-
ter was 100 loose and frothy to be collected and weighed.

ExPEgIMENT 49.
September 25.—At 7 o’clock a.M., I put twenty grains
of light sponge cake into three drdchms of gastric, juice,
and kept it in axilla. It was all dissolved and chymi-
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fied in seven hours. Fhe fluid was rich, yellowish-whitc,
or cream colour, and of*‘the consistence of gruel, with a
little loose, brown sediment at the bottom of the vial, af-
ter standing. '

EXPERIMENT 50.

At 9 oclock a. m., Iq')ut two purple fox grapes, one
skinned and the other entire, iffto six drachms of gastric
juice, gnd kept them in axill4 six- hours, with very little
alteration in their appearance ; the skinned grape, weigh-
ing, when first put in, thirty-four grains, weighed now
%hirty grains, retaining its shape and texture. The whole
grape was not affected in the least, either in shape, co-
lour, or texture. It weighed fifty-four grains when put
in, and the same now. Continued in axilla twelve hours,
they remained unaltered, and weighed exactly the same
as at last examination. Added one ounce of fresh gastric
juice, and continued them in axilla twenty-four hours,
unaltetred. The texture of the skinned grape was as
firm and hard gs when first put in ; and the fluid was un-
changee in its appearance, except a slight feetor, percep-
tible at the end of three or four days.

This, I think, is 2 fair specimen of the indigestible na-
ture of this kind of fruit.*

* The inferencg in the text seems to me too hastily drawn, and
at varinnce with daily experience. . Ripe grapes are well known
to be easy of digestion when masticated, and their resistance to
thd gastric juice in the above instance, must have arisen chiefly
from their being exposed to its action in their entire state, the
one with and the other without the skin.—EpiTor.
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ExpermmEyT 51.

September 26.—At 10 o’clock A.M., I put thirty grains
of ripe mellow peach, and thirty grains of ripe hurd cpple
into one ounce of gastric juice, and kept them in axilla,
till 8 o’clock P.m. At this time the residuum of the
peach, weighed cighteen grahs—the app]e: twenty-fou.rr
grains. They were nejther of them mashed ‘or mastica-
ted, but cut into small square piec:as, strung on a string,
and suspended into the juice in a vial. g .

At 10 o’clock a.m., of the 27th, afterhaving been con-
tinued in axilla, six hours longer, the peach weighed ten
grains, and the apple the same as at last examination,
twenty-four grains. The peach had now become soft
and pulpous, and fallen from the string. Eight howrs
longer continuance in axilla, completed the digestion of
the peach ; but the apple remained ecarly the same.

ExPERIMENT 52, )

September 27.—At 2 o’clock r.m., I put one drachm
of albimen of egg into four drachms of gastric juice, fresh
from the healthy stomach. At first, the albumen fell to
the bottom of the vial; but on being agitatéd, it was dif-
fused through the juice, and in a few minutes, loose co-
agule formed, and remained suspended nelr the bottom
of the fluid. Raised the temperature to 1007, and f)laced
the vial in the axilla.

At the same time, I put one drachm of albumen jnto
four drachms of simple water, at the same temperature,
and placed it with the other in the axilla. When first
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put together, the alburgen was diffused, in loose, light
flocculi, through the wateg, not coagulating and collecting
like that in the gastric juice, and subsiding to the bottom,
but adhered to the sides of the vial, or rose to the surface.
Whenboth vials were smartly agitated,'y white frothy
.mass formed on the top of the ‘water, filling the two-
*,unce vial irf which it wascontained. The vial of albu-
men and gastric juice exhibited t!le coagule broken into
small particles, falling ‘towards the bottom again. Kept
in the axilla and frequently ag.itate'd, for one and a half
hour§, the gastric.mixture had becomc semi-opaque, and
the coagule considerably diminished in quantity. The
aqueous mixture remained unchanged ; the frothy por-
tion on top, and the fluid, perfectly limpid and clcar, be-
low. No appearance of the albumen in any shape, could
be seen, except the floating froth. Indeed, the albumen
seemed to have clarifjed the water, and rendered it clear~
er than at first. At 6 o’clock, r.m., the albumen in the
gastric juice was completely dissolved 3 the fluid was white
and milky, with a little very fine dirty white precipitate
falling to the bottom, on standing at rest. That in the
water wa$ strikingly different in appearance. The agita-
tion had bcaten up the albumen completely into beauti-
tul whitc froth,,and ‘t lay like a snow ball or bunch of
clean, raw cotton, on the surface of the water, now trans-
parent' as crystal, without the least particle of sediment
to be seen. .
At 7 o’clock, T added two drachms of gastric juice to
the vml containing the water and albunien, and continued
itin axilla. In two hours, the solvent effect of the juice
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upon the frothy mass was very ctident. The white froth
upon the top was almost entirtly diminished and gone.
Neither could agitation reproduce it'as at first; small white
coagule, like those seen in the other vials, were now dis-
tinctly visibles' the fluid had become opaque and whitish,
like the other, and a little fine sediment settléd to the
bottom on standing. Contined in the axilla two hours
longer, it resembled almgst exactly that in thé other vial
in every particular. ’

EXPERIMENT 53.

At 2 o’clock .M., I put one drachm of yolk of egg inte
four drachms of gastric juice, and another drachm into
four drachms of simple water, and kept them, as usual, in
the axilla; no difference at first could be perceived he-
tween the gastric juice and aqueous mixtures ; each ex-
hibited a yellow mixture, like the €gg, simply beat up
with any white or watery menstruum.e Six hours conti-
nuance of this treatment produced little difference in the
appearance of the two, and cffected a slight modification
in the gastric mixturc only; this scem$ to have been
converted into a very fine coagula, of a rich cream co-
Jour and consistence, and of a paler yellow than the other.
In twelve hours more, a striking differenee was manifest
—that in the water remained the same as when first put
together—a dull, yello-w-coloured sediment, in thé pro-
portion of about one-fifth of the space o.ccupied by the
whole, had subsided to the bottom of a thin fluid of the
same colour, and now emitted a fetid odour. That in
the gastric juice had become more cream-like and.lighter

Aa
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coloured, separating, orf'standing, into three distinct por-

tions—a loose coagulatel yellow mass, rose to the top,

occupying more than half the upper space —a clear

whey-cojoured fluid below, with a dirty ytellow sediment

«at the bottom, in about the proportion of ‘one-twelfth of
o t'he wholé ; ot the least fetor was perceptible.

"
EXPERIMENT 54.

At 1 o’clock, 30 minutes, v.M.,_I mixed one drachm
of o‘h've‘ oil with three drachms of gastric juice, and kept
frequently agitatéd in axilla, for eight hours. When first
put together and shaken, the mixture resembled water
and oil precisely ; after continuing in the axilla four or
five hours, the oil had perceptibly diminished, and chyme
biegan to be formed, rendering the juice opaque and
milky. At 10 o’clock p.m., the oil was about one sixth
diminished, the merfstruum nearly the colour and con-
sistence of milk.

‘Se[)t. 30.—8 o’clock A.mM., continued in the same man-
ner, in the axilla, for twelve hours; the oil was propor-
tionally,diminis‘iled, and the opacity and milkyness gra-
dually increased.

Oct. 1—At 8 o’clock a.M., I added one drachm of gas-
tric juice—not‘clear, but considerably vitiated. Conti-
nued‘in axilla fourteen hours. Similar proportional de-
crease of the qil, and change of the colour of the fluid
were produced, and a slight fetor was perceptible. This
last circumstance, no doubt, was attribytable to the vitia-
ted juice added.

Oct. 2.—10 o’clock A.M., added three drachms of pure
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gastric juice, and continued in saxilla ten hours. This
addition corrccted the fetor i a great measure. The
stratum of oil was not much diminished in bulk, but con-
siderably changed in appearance, having become quite
white and fra’ly cxhibiting myriads of m{nute g_.,lobules H
and the colour and consistence of the fluid were more
vich and milky.

On the 3d, at 10 o’glock a.m., I divided the contents
of the vial into two cqual parts, and put them into two
~eparate vials. To No. 1, I added two drachms’ of pure
gastric juice; and to No. ‘2, two dradhms of fresl: ex-
tracted gastric juice, containing a large proportion ef
yellowish-green bile, and continued, as usual, in axilla.
The following changes were produced :—The portion in
No. 2 vial, which had rcceived the yellow gastric juice,
at first partook of the yellow colour of the juice added,
generally diffused through the whole mass—a scparation
then took place; the bile seemed peincipally to unite
with the oil, breaking it down and reducing it to very *
minute and almost imperceptible globules ; and after re-
maining in the axilla ten hours, and thed standing at rest
a few minutes, the under surface of the superna;:ant stra-

. tum of oil exhibited a milky or creamy appcarance, and
small white flocculi, resembling coagulased milk or albu-
men ; these soon became dissolved, and increased thc
richness of the fluid below—no sediment to be seen.
The portionin No. 1 vig), to which the clear gastric juice
was added, at the end of ten hours, had undergone spme
change. The pellicle of oil on the surface, was reduced
to minute globules of a whitish colour. The same ap-
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pearance of white flocanli, or coagula, were exhibited
upon the under surface of the supernatant stratum of oil,
as in the other, but not so abundant, and the fluid was
not so rich in colour and consistence.

Oct. 4.—-A_t 9 o’clock a.m., I added twd drachms more
of each kind of juice to their respective parcels, and con-

“tinued them; as usual, in axilla, for eleven hours. The
difference between the two parcels was now considerably
increased. The fluid in No. 2 vial, was of a rich cream
colour und consistence ; the supe;'natant stratum of oil
was ‘converted into a light yellowish mass, resembling a
weixture of gelatine and coagule ; few of the globules of
the oil could be distinguished ; yellow flocculi adhered to
the sides of the vial, above the fluid, after being agitated.
When suffercd to stand at rest a short time, loose yellow
flocculi rose on the surface, occupying more than twice
the space of the oil, before the last addition of gastric
juice—no sedimen*, subsided.

‘The parcel in No. 1 vial, had regularly progressed in
chymification, in ratio proportional to the juice added ;
the supernatant, oily stratum, was diminished in thick-
ness nea;'ly onc third, since the last addition of gastric
juice ; had changed from its oily appearance into a white
semi-gelatinous emast, intermingled with milk-white floc-
culi; the fluid of the same milky appearance—a little
white'scdiment at the bottom.

Oct. 5—At 10 o'clock .M., [ added six drachms pure
gastric juice, and six arachms of fresh extracted juice,
containing about the same proportion of yellow bile as
the ot.h‘cr, to their respective vials, and put them on the
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bath, and kept them continuallysagitated for five hours.

The effect was palpable and plain. The supernatant

stratum in No. 2 vial was now completely broken down,

and not a globule remained; a thin yellow pgllicle, or

loose ﬂocculi,':ose upon the surface on standing, and thes
fluid was of a rich cream colour and mnsistsncé, s]ightlz

tinged with bile—no sediment® perceptible.

The contents of No. \ vial had undergone considerable
change ; the oily pellicle on the surface was diminished
but little in volame, but changed in appearance ;'haq be-
come converted into a white scmi-gelatinous, or rather
saponaceous copsistence, and the milky richness of the
fluid was increased.

This experiment is minutely and accurately detailed,
with a view to demonstrate the slow but certain digesti-
bility of oils, and the manncr they are acted upon by the
gastric juice. It may be tedious frBm its prolixity, but
I considered its communication might e of some import-
ance and usefulness to physiological science, the imerc;ts
of which have been of paramount consideration with me
in all these experiments.

It very clearly appears by this cxperiment alom,, that
.bile accelerates the solution of oil, by the ghstric juice ;
and, [ have no doubt, it facilitates the ¢hymification of
all fatty and oily aliments ; and is required, and neces-
sarily called into the stomach only for that purpose. This
has been frequently indiaated in the course of these ex-
periments, by the effect which it has produced on fatty
or oily aliments, when adventitiously mixed with the gas-
tric juice.
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“
ExvgriMeNT 55.

Sept. 29.—At 1 o’clock r.m., I mixed one drachm of
sweet cream, with three drachms of cle?r gastric juice,
« and placed them in the axilla. When fir#t put tegether,
.t.he juicé'fell to the bottom of th'e vial, and remained dis-
‘tinetly sepa;'atc from the Cream till agitated, when they
united, but exhibited no other immediate change of ap-
pearance. When the temperature was raised to about
80°, the whole gradually formed into very fine creamy
coagulee. Contifiued in axilla twelve hours, this coagu-
lated mass was more than half diminished, and rising to
the top of an opaque white whey-coloured liquid. Small
globules of oil were now seen on the upper surface of the
sepernatant coagulee—no sediment.

Oct. 1.—10 o’clock a.m., I added onc drachm of clear
gastric juice, and ¢ontinued in axilla ten hours, when
the creamy coagux were still more diminished 3 the glo-
bl‘;les of oil on the surface increased, and the liquor be-
low resembled clear rich gruel, occupying about one-sixth
of the space of the whole. -

Oct. 2—12 o’clock M., I added another drachm of gas-
tric juice, and continued it in axilla eight hours. The
creamy coaguld were now reduced to about one-fourth,
and more loose and white than at first. The globules of
oil were now much increased, and formed a complete
pellicle over the whole upper srface, nearly rescmbling
soft butter, and emitted a slight rancid flavour. The
richnegs of the chymous liquid below was proportionally

increased. No sediment.
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Oct. 3—12 o’clock m., 1 divided the contents of the
vial into two equal parts, and pdt them into two separate
vials. To No. 1, I added two drachms of pure gastric
juice ; and to No. 2, two drachms of fresh extragted gas-
tric juice, strohgly tinge.d with yellowish-green bile, and
kept them in axilla nine hours. The chan.ges. eﬁ'ecteg
after this addition were strikifigly evident, and different
in the two parcels. That in No. %, to which’was added
the yellowish-green juice, exhibited a perfectly homoge- |
neous rich gruel-like liquid, slightly tinged with the l.)i]c;
the creamy coagule were all dissolved, hnd not a globule
of the oil to be seen; all appeared chymitied,—a litth:
dirty white scdiment fell to the bottom.

The creamy coagule of No. 1 vial were not completely
dissolved, but reduced to a thin loose layer, and the oy
pellicle was scarcely perceptible ; the globules extremely
minute and whitish, and of a sapomaceous consistence.
The fluid below was of a light-coloureal, rich, gruelly ap-
pearance. No sediment deposited. To compjete the
chymificagion of theontents of No. 1, I added two
drachms more clear gastrié juice, and continued it in ax-
illa twelve hours longer; at the end of this time. the coa-

. gule: were reduced to a very thin layer ; thé oily pellicle
entirely dissolved, and the liquid of a rich gruelly cclour
and consistence. No sediment subsided on,standi:lg.

ExpERIMENT 56. °
Oct. 1.-—Mixed four arachms of sweet skimmed mpilk
with four drachms of gastric juice, and kept in. axilla.
The juice fell to the bottom when first put together, as
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with the cream ; but when shaken, and raised to 90° or
100° temperature, formed into loose and coarser coagulae
than the cream, which were diffused and suspended
through the milky fluid. Continued in axilla eight hours,

«the coagulxe were more collected, ﬁrmcr; and more than
half diminished. .The fluid of a light whey, or thin gruel

“colour and consistence, with a few loose white flocculi,
and a creamy pellicle on the top.

_ Oct. 2—Continued in axilla eight hours more, the
coagule were almost completely dissolved; fluid, the
colour of rich strained gruel ; a few light flocculi on the
gurface, but no creamy pellicle ; a little coarse sediment,
or loose white coagula at the bottom.

EXPERIMENT 57.
(9

Oct. 3—Put fifteen drops of gastric juice into three
drachms of sweet milk, at the temperature of 65°; a
slight appearance of very fine coagulic was first exhibited,
but not so as to become distinctly separated till after the
tempcrature was raised to 85° or-90°, when .the whole
mass gradually “formed into a tremulous jelly-like curd,
which, after cooling, and standing at rest a few hours,
separated into two about equal parts ; a soft caseous sub-
stance, and a thin iight-coloured whey.

o

"EXPERIMENT 58,

Oct. 3—Put' two drachms of the sof? caseous substance,
formed in the above uxperimen? (55), into one ounce of
gastric juice, and placed in axilla six hours ; at the end
of this time, the curd or caseous substance was nearly
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all dissolved ; the menstruum of & white gruel-like ap-
pearance, with a thin .pellicle bf loose white coagulx
on the surface. In four hours more it was all dissclved ;
®the fluid richer, and perceptibly acid. R
L J
.
ExpeRIMENT 59.

Oct. 13—9 o’clock a.m. Imto one ounce of gastric
juice, I put one and a half dmchms of the melulla spi-
nalis of an ox, enveloped in its neurllema, boiled, and
placed it on the sand bath or in axilla, six hours. *® At 3
o’clock p. M., examined,—the medulla Had fallen ont of
ite envelope, and when taken out and separated from thes
fluid, by the filter, weighed fifteen grains ; the neurilema,
at the same time, weighed eighteen grains. Put these
rcmaining portions into two drachms fresh gastric juicey
and continued in axilla six hours. At 9 o’clock p.wm.,
the remainder of the medullary portéon weighed cight
grains, and the neurilema, nine.grains. Continued in
axilla three hours longer, the medullary part wqighef]
three grains, and the neurilema, four grains. The men-
struum was now a rich milk-white liquid,®of nearly the
consistence of cream. A loose light sediment fell'to the
bottom on standing; the fluid retained its rich milky
whiteness and creamy congistence.

ExpPERIMENT 60.

Oct. 14—9 o’clock A.m.; put half a drachm of medul-
lary substance, the brain of an ox boiled, into four
drachms of gastric juice, and kept it on the bath, fre-

quently agitated, six hours, when it was all (llssolved, and
Bb
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had produced a rich milky fluid, with a loose light sedi-
ment. ’

EXPERIMENT 61. o

Oct. 15.—Put twelve grains of solid d¢ef bone, broken
into small pieces,. with the pei'iosteum attached to one
) side, into ‘one ounce of «fresh gastric juice, and kept in
axilla twélve hours. A't this time the periosteum was
nearly dissolved ; wéight of the bone, ten grains. Added
sirf dtachms of gastric juice, considerably vitiated, and
continued in akilla nine hours, and the bone weighed
enine grains. The menstruum was now a whitish opaque
fluid, about the consistence of clear thin gruel, with a
little light-brown sediment, settling to the bottom on
standing. Added one ounce more gastric juice, and con-
tinued it in axilla twelve hours. The weight of the bone
at the end of this sime, was six grains. The opacity and
richness of thew fluid increased; smell -slightly fetid.
'Discqntinued the experiment.

The result of this, confirms the correctness of some
former obserVations in similar experiments,”and suffi-
cientl)" demonstrates the solubility of solid bone in the
gastric juice of the human stomach.

[ . .
ExPERIMENT 62.

et 17—1 o'clock p. M., 1 put twenty grains of boiled
mutton suet, told, and divided into srall pieces, into six
drachms of gastric juice, tinéed with bile, and hept it in
axilla seven hours. The undissolved -residuum, separa-
ted By the filter, now weighed ten grains; and the fluid
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was as white as milk, and about the consistence of thick
gruel ; there was no appearance’of any oily particles ; it
seemed to have been coagulated, and converted into

° chyme, like milk or albumen; the chymous part very
much resembled that formed from medullary substance. «
Continued in axilla three hours longer, it was all dissolved,
and the richness of the fluid ccm.siderably increased.

ExPERIMENT 63.

Oct. 25.—2 o’clock P M., put one drachm custaPd i:\to
one ounce of gastric juice, fresh from the stomach, and
placed it in axilla. 8 o’clock 30 minutes, all dissolveds
and chymified ; fluid, as usual from such aliment, of colour
and consistence of rich gruel.

EXPERIMENT 64.

Nov. 1. 1833—To one ounce of gastric juice, taken
Jrom the stomach in Dec. 1832 (and which was as pure
as when first extracted), I added thirty grains of lean
boiled mutton, masticated. Kept in axilla six hours, it
dissolved sixteen grains. The fluid exhibited the usual
appearance of chyme. :
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TABLE

Shewing the Mean Time of Digestion of the different Articles
of Diet, naturally, in the Stomach, and artificially, in'

Vials, on a Bath.

i
c

The pmp&rtion of grstric juice to aliment, in artificial digestion,

.

was genefrally calculuted 4t one ounce of the former to one

drachm of the latter, th. bath being kept as near as practica-
ble at the natural temperature, 100° Fahrenheit, with frequent

agitation.

. Mean Time of Chymification.
ARTICLES OF DIET. In 8 N In Vials.
n Stomach.
Preparation. H. M Preparation. H,2 M.
Rice, . . . . | Boiled 1
Pig's feet, soused, . | Boiled 1
Dol " By e |
Trout, snlmon,’ fresh, Boiled 1 30 | Boil 3 30
g‘rout,‘sallmon, fresh, l[;rc:"idd % 833
. . 11e
‘A;;Jl;l’ :zs,m:;v?%(, mellow, * };-uw’ a % % Masticated 6 45
enison steal . . roile:
Brains, animal, . : | Boiled 1 45 | Boiled 430
Sago, . . . . | Boiled 1 45 | Boiled 315
'.}l;aplioca., . . . %gi}eg g Boiled 320
arle - . 11e
Milk, > . . - | Boiled 2 | Boiled 415
]Iiiver,f::eelf "s, fresh, . lli:oiled 3 (]%:t fine 3 51!(5)
, fres] s, w 2 w
Coifieh, cired dry, . | Boiled 3 | Doilea 5
Apples, sour, meflow, Raw 2 Masticated 8 30
Cq})base, with vinegar, ﬁw g 15 lS‘l;t:;led 12 }‘g
ilk, . . . w 4
Eggs, fresh, . . | Roasted 2 15
Tarkey, wild, . . | Roasted 218
Gorey, domestic, .| Botled 3 3 | Boiled 446
Turkey, domestic, . | Ronsted 2 30
Goose, wild, Roasted 230
Pig, sucking, . Roasted 2 30
%{.amlb, frenltl, 4 . . | Broiled 230
ash, meat and vege-
Btanle, " . . 8 } Xa::ied i :’g
3 .. i p
Cake, wponge, . . | Baked 2 30 | Broken 615
Parsneps, . . . [ Boiled 2 30 | Mashed 6 45
Potatoes, Irish, . | Roasted 2 30
Potatoes, Irish, . | Baked 2 30
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’
Mean Jime of Chymification.
o) .
AnticLEs or DIET. In Stomach, In Vials.

. Preparation. | H. M. Preparation. He M.
Cabbage, h . ®. | Raw 2 30 | Masticated® | 12 30
Spirzﬁg murr’:\g', anital, | Boiled 2 40 | Boiled 525
Chicken, full grown, Fricsseed 245
Custard, . . . ked 2 45 |sBaked 6 30
Beef, with salt only, Boiled 2 4b . ® 9 e
Apples, sour, hard, . | Raw o 2 50 | Entire pieccs 18
Oysters, fresil, . . | Raw 2 556 | Raw, engire 730
Eggs, fresh, . . | Softboiled |3 | Softboiled | 6 30
Bass, striped, fresh, Broiled 3¢
Beef, fresh, lean, rare, | Roasted 3 Roasted
Beefsteak, . . | Broiled 3 Masticated o 8 15
Pork, recently salted, Raw 3 Raw 8 30
Pork, recently salted, | Stewed 3 )

Mutton, fresh, . | Broiled 3 Masticated 6 45
Mutton, fresh, Boiled 3

Soup, bean, . . | Boiled 3 4
Chicken soup, . . | Boiled 3
Aponcurosis, Boiled 3 Boiled 6 30
Dumpling, apple, Boiled 3 .
Cake, corn, . . | Baked 3
Oysters, fresh, . . | Roas «d 315
Lork, recently salted, | Bioiled 315 d
Pork-steak, . | Broiled 315
Mutton, fresh, . . | Roasted 315
Bread, corn, . . | Baked 3 1.}

Carrot, orange, . . | Boiled 3 15 | Mashed G15) ¢
Sausage, fresh, . . roile: 320 |o
Flounder, fresh, . | Fried 330 .
Catfish, fresh, . Fried 3 30 ’
Oysters, fresh, . | Stewed 3 30 | Stewed vl 825
Beef, fresh, lean, dry, oaste: 3 30 { Roasted 7 45
Beef, with mustard, &c. | Boiled 3 30 .

Bautter, . . o | Melted 3 30

Cheesc, old strong, . 0 3 30 | Masticateds 715
Soup, mutton, . . | Boiled 3 30
Oyster soup, . . | Boiled 3 30
Bread, wheat, fresh, Baked 3 30 | Mastitated 4 30
Turnips, flaf . . | Boiled 3 30 .
Potatoes, Insh, . | Boiled 3 30 | Mashed 8 30 jo
Kggs, fresh, .« | Hard boiled | 3 30 | Hard boiled | 8
Eggs, fresh, . . | Fried 3 30, .

Green corn and beans, | Boiled 345 »
Bects, . . « | Boiled 345
Sulmon salted, . . | Boiled 4 Bdlled 45
Beef, .« . | Friedy 4 12 30
Veal, fresh, . . | Broiled 4 i
Fowls, domestic, . | Boiled 4 Masticated
Fowls, domestic, . | Roasted 4
é)uc dofl_nesticia bles Roasted 4 .

oup, beef, vegetables .

and bread, N } Boiled 4
L
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¢
¢ Mean Time of Chymification.
ARTIFLES OF DIET. s R In Vials.
Preparation. | ®. M. Preparation. H, M.
Heart, ammal Fried 4 Etire piece | 13 3¢
Beef, old, hard, salted, | Boiled ([ 415
Pork, recently snlted, Fried 415
Se 1p, marrow kones, Boiled 415
Car lldg . Boileti 4 15 | Masticated | 10
Pork, recently salted, | Boilud 4 30 | Masticated 6 30
Veal, fr .. | Fried .| 430
Ducks, wnlé . . | Doasted 430
Suet, mutton, . . | Boiled 4 30 | Divided . 10
Pork, fat.and lean, Roasted & 15
Tendon, < . . | Boiled 5 30 | Masticated | 1245
Suet,‘oeef, fresh, . | Boiled 5 30 | Entire piece | 12
Beef-steak, . . | Broiled Cut fine
Beef-steak, . Raw Cut fine 815
Beef, . . Boiled Entire piece | 9
Mutton, fresh, Broiled Unma»tlcated 8 3
ream, . 25 30
Cheese, old, strong, Fntlrc gxece 18
Cheese, new, mild, Divide: 8 30
olive, . . . Raw [}
e& don, . . Entire piece | 24
Cartilage, . Divid 12
Bone, beef’ s. nohd . Entire piece | 80
Bone, hog's, sohd, . Entire piece | 80
Parsneps, . - Y Boiled Entirc piece | 13 15
Punmeps . . c Raw Entire piece | 18
Carrot, orange, . . Entire piece | 12 30
Carfot, orange, . . | Raw Raw piece 17 15
Potatncs,' Irish, . Entire picce | 14
Cabbage, . . | Boiled 4 30 iled 90
Pench, mcllow, . Cut small 10
Peach, mellow, ¢ . Mashed 6

The fore'going table is formed from all the experi-
ments made uﬂon St Martin, since 1825, taking the ave-
rage from such as were generally performed under the
naturally healthy condition of the stomach and ordinary

excercise.

‘

‘The mean times of artificial chymification have been
taken.from such experiments as were generally made

with the pure gastric juice, or such as was too slightly
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vitiated to impair its solvent eﬂ'e::t in any essential de-
gree. »

They exhibit the average, as near as practicablé, for
' the digestion of one drachm of alimentary matter, in one
ounce of gastrig? juice, or in about that proportior, count-
ing the time actually keplt on the bath.or in thesaxilla.
Exceptions, however, must pe made for the bone, oilp
cream, and one or two other'articles, which chymify
much slower and more :iiﬂicultly than the less concen-
trated aliments. * .
Several experiments have been omitted, especially when
they were of the same kinds, and produced similar results,

TABLE

Shewing the Temperature of the Interior of the Stomach in diffe-
rent Conditions, tuken in different Seasons of the Year, aild ut
various times of the Day, from 5 o’clock in the Morning till

12 o’clock at Night. .
¥
. T'emperature and .
& Condition of Stomach. . ’
v e e =
| During Ch;
Date. | Wind, Weather, é Empty. Wfﬂf:'dl t,lnn?
2|~ c——~
5] Re- | Exer-{ Re. | Exer-p
pose. | cise. | pose. | clse.
e 6| s | Cloudy andda hla| "
ec. 3 3 o and dam, 63 .
7. | N.W. Dn., do.p. b7 [ .
8, | §.W. | Clear and dry, 1| »W ? P
9. W, Clear. 1 9
J 'mm N.W. | Do.and cold, i . .
an, . W, X
" g sw. | pa % 10 100 .
March 17. | S.W. | Raiuy. 34 | 99
18. | N.W. | Clear. 6 | o 8 | fue
19. g
1932, d
Dec 4. | N.W. | Snowing, 35 1ol
A\l

¢ Dr Beawmont apeaks of the Increasud temperature of the stomnach after exer-
cise as if it were peculiar to the stomach. Most probab y, however, ie is nerely
common to 1t with all other parts, fur exerclse developes heat al! over the body.
—kprron.




the splenic and pyloric extremities.

296 um..\'.—cominued.
. Temperature and
g Condition of Stomach,
[
g8
Date. | Wind. Weather. E Empty. |Duriog Chy-
o o~ ~——
B |Re |Exer| Re. |Exer *
i pose. | cise. Pposg. clse. .
1833, o o ° ° o
Dec. & gg ;008' 1014
l. ¢ 28 | 99 100 Stomach morbid.
”: Cidady and damp. | 4 1% 99 Stomach morbid.
4. . v 100 Stomach morbid.
g: ‘ }gg . » Stomach morbid.
23. ¢ 1o | 101 Stomach morbid.
25. Varlable. 31 | 100 100 | 101 | Stomach morbid.
26. Cloudy and damp. | 38 994 | t01 904 { 101
- e B - B
COE|w R B |
30, Do. 26 | 100
1 m"& Cloudy and damp. | 30 | 100} Stomach morbid.
Jan. L | S. | Rainy. 50 } 100
2 Clear, 38 1013
7 SN'\E' C:oudy and damp. «‘lg }‘%)
11. W lear,
13. | Calm, | Cloudy and dry. 12 1200 (10L {100 | 100} | Stomach morbld.
i NE Clomsy and B 100 |10 1oy
17. ];‘r‘g' gl:icrznddryl.’y ;g {%} 100 {gf! Stomach morbid.
3. E. .
g«l. N. Clo:sy and damp, | 39 | 100} | 101}
3 N§E~ Rainy. « % gﬁ After sleeping.
' 3 k 4
' 9. 2 1100 102 | Before rising.
S 3b A S AL T AP
8 . udy. ¢ «fore rlsing.
ver| W CllJenr.y 3 | dois oy | 10 A before rlsing
S e e 101 1014
9. | NE. | Clear, 28 | 1004 | 1013 102 | 100 before rising.
. 3 | N.E. | Cloudy and damp. | 39 903 | 101§ | 1014 | 102 [ 993 befoze rising.
31, | N.E. | Ramy, 45 | 1014 | 1013 | 101} 100 before rising.
Feb. 1. | N.W. { Clear. 28 | 101 102 | 100 before rising.
March 26, Do. 1004 101 it
July 9.1 W. | Cloudy and damp. 100 Before rising.
10, W.‘ Cleay. 83 | 100 | 101
1. Nv.vl'» g}oudy. % }N {g}!
bl . ‘lear,
ae 3 13| Calm. | Do. ¢ 6 la}’ 1013
5w | e % i |
W | e 7% | on 1013
5 NW. | Gl Bl |
= W, Fe
o WM e | B |
S 100¢ | 102 102
fl. N.W. | Falr. : }Ol! :3}!
12, 5. Cloudy. 01
13| NE mT-:y.y 01 101 | 102
exam the thermometer was
A e A
crease of temperature indicating a difference of three-fourths of a degree between
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U
Abstract of Temperagure of Stomach.
Mean.
When empty and in rcpose, . . highest 130;,} 1008°

R . lowest
exercmng,. - lll;g;‘::t {% } 1013
Full.‘or during™ chymlﬁcutxpn in repose, }ugvhei:t lgg’. } 1004 *
e exercise, h;g;vl;s:ti 10150
- .

In all the observations previously to the ath’ ofs De-
cember 1832, the examinations were made with a mer-
curial thermometer (Fahrcnheit’'s), and north latitulle
43°.  Subsequently, and to March 1833, the examina-
tions were made at Washington, D. C,, in latitnde 38°
5. with the spirit thermometer, from Pool’s baromefer,
which varied half a degree from the mercurial one. From
July 9. to November 1833, I used"PooP’s glass chemical !
spirit thermomecter (Fahrenheit’s scale), at Plattsbul;gh
N. Y., in latitude about 44° 40/, N.* .

* In the tableshewing the relative digcstibﬁity of different ali-
ments, and also in the list of “ Infercnces” which folldws, I have
arranged the different subjects in their natural order of succes-
eion, instead of copying the tables as they stand’in the ongmal,
unconnected by any principle. The much grgater length of time ..
required for the solution of aliment out of the stomach secms to®
shew that, contrary to Dr Beaumont's opinion, digestion is some-
thing more than a purely chemicaj solution.—Epiror. ®
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INFERENCES FROM THE FOREGOING EXPERI-
° M&NTS AND QBSERVATIONS.

‘ 1. *That hunger is the effect of distention of the vessels
thyt secrete the gastric juice.

2. That the processes of mastication, insalivation,
and decglutition, in an abstract point of view, do not, in
any, way, aftect the digestion of food ; or, in other words,
when food is introduced directly into the stomach, in a
finely divided state, yithout these previous steps, it is

"as rea.dify and as perfectly digested as when they have
Hech taken.
3. That saliva docs not possess the properties of an
alimentary solvertt.
4. That the first stage of digestion is effected in the
stomach. . ,

— 5. That the ingqier coat of the stomach, is of a pale pink
colour, varying in its'hues, according to its full or empty
state.

6. That in héalch, it is consgantly sheathed with a
mucous coat.

7. That the natural Zemperature of the stomach is 100
Fahrenheit.
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8. That the temperature is ot elevated by the inges-
tion of food.

9. That exercise elevates the temperature ; and that
sleep or rest, in a recumbent position, depresses it.

10. Thateftimulating condiments are injurious to the
healthy stomach. * . .

11. That the use of ardent spirits albays produtes
disease of the stomach, if perfevered in.

12. That the appearance of the interior of the stomach,
in disease, is essentially differcnt from that of its healthy
state. *

13. That the agent of chymification is the gastric

Juice.

14, That the pure gastric juice is fluid, elear, and
transparent, without odour, a little salt, and pcrcepgibiy
acid.

15. That it contains free muriagic acid and some other
active chemical principles. . ’

16. That it is never found free in the gastric cavity;
but is always excited to discharge itself by the introduc-
tion of food, or other irritants.

17. That it is secreted from vessels distinét from the
mucous follicles. . . .

18. That it is seldom obtained purg, but is generally
mixed with mucus, and sometimes with .saliva. ‘When
pure, it is capable of being kept for months, and®perhaps

L ]
for years.*

* Ihave now (Nov. 1. 1833) in my possession, some cleargastric
juice, possessing all its original properties, unchanged and undi-
minished, which was taken from the stomach in Dec. $832, about
ekeven months ago, und has been kept tightly corked in vials,
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19. That it coagulntes albumen, and afterwards dis-
solves the coagule. '

20. That it checks the progress of putrefaction.

21. That it acts as a solvent of food, and alters its pro-
perties. )

22 That lxke other chemical agents, it commences its
actlon on food as soon as it, Comes in contact w1t,h it.

23. That it is capable of combin'ng with a certain and
fixed quantity of food, and when more aliment is present-
ed for'its'uction than it will dissolve, disturbance of the
stomach, or ¢ indigestion,” will ensue.

#4. That its action is. facilitated by the warmth and
motions of the stomach.

25. That it is invariably the same substance, modified
only' by admizxture with other fluids.

26. That it becomes intimately mixzed and blended
«vith the ingestz in thé stomach, by the motions of that
cigan. -

' 27. That no other fluid produces the same effect on

food that gastric _]uu,e does ; and that it is the only solvent

of aliment.,
28. That gentle exercise facilitates the digestion of
food. , '
= 20, That dile ié not ordinarily found in the stomach,
and is npt comfaonly secessary for the digestion of food ;
but
30. That, when mly food has béen used, bile assists its
dlgestton
. That the action of the stomach and its fluids are
the same on all kinds of diet.
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32. That the time required for the digestion of food is
various, depending upon the fuantity and qualit.y of the
food, state of the stomach, &c; but that the timc ordi-
narily required for the disposal of a moderate meal of the
fibrous parts®of meat, with bread, &c., is from three to
threc and a half hours. *

33. That the dzgestzbzht_y- of a.hment ddes not dep®nd
upon the guantity of x.mt.nent principles that it contains.

34. That the susceptibility of digestion does not, how-
ever, depend altogether upon natural or chemical dis-
tinctions. *

35. That bulk, as well as nutriment, is necessary, to
the articles of diet.

36. That digestion is facilitated by minuteness of divi-

sion and tenderness of fibre, and retarded by oppgsite

qualities.
37. That solid food, of a certajn texture, is easier of
]
digestion than fluid. .

38. That animel and furinaceous aliments are rhorg
easy of digestion than vegetable. )

39. That oily food is difficult of digestion, though it
contains a large proportion of the nutrient principles.

40. That the quanuty of food gegerally taken, is more
thun the wants of the system requirg ; and that ‘sucl,
excess, if persevered in, generally produ.ces, not only
functional aberration, but disease of the coats of the sto-
mach. -

41. That the ultimate principles of aliment are glways
the same, from whatever food they may be obtained.

A2. That chyme is homogeneous, but variable in its
colour and consistence.
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43. That towards the [atter stages of chymification, it
becomes more acid and 'imulating, and passes more
rapidly from the stomach.

44. That water, ardent spirits, and most other fluids,
are not affected by the gastric juice, but Lass from the
stomach soon after they have been received.

45. That the motions of the stomach produce a con-
stant churning of its contents, gnd admixture of food
and gastric juice.

46. That these motions are in two directions, ¢rans-
versely and longitudinally.

«4’7. That the expulsion of the chyme is assisted by a
transverse band, &e.

48. That chyle is formed in the duodenum and small
intestines, by the action of bile and pancreatic juive on
the chyme.

49. That crude clyle is a semi-transparent whey-co-
loured fluid.

50. That it is further changed by the action of the
lacteals and mesenteric glands. ‘This is only an inference
from the other facts. It has been the subject of experi-
ment.

I regret exnceedingly that I have not been able to ob-
tain returns from Professor Berzelius, to whom I trans-
mitted, about zeven months agosa bottle of gastric juice
for ¢hemical examination. I could not, however, con-
sistently with the expectations and wishes of my friends,
further delay the publication of these Experiments.
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» -
CONCEUDING R‘EMARKS BY THE EDITOR.

]
BeFoRE taking leave of 8ur author, it .may be not

without interest to advert briefly to some of the practi-
cal consequences detlucible from his experimengs.

One of the best ways to facilitate the comprehension
of, and impart an interest to, a subjegt with which we are
not familiar, is to trace the analogy and harmony sub-
sisting between it and one with which we are already
well acquainted. Every point of resemblance thus dis-
covered, " assimilates our newly acquired information to
our previously asserted knowledge, and stamps upon it
a character of ready utility, whlch ca.nnot otherwise be’
acquired without much additional labour and study.« In-
fluenced by considerations of this kind, I thihk it wil
be useful to notice the analogy which, subsists between
the process of digestion and that of purely chemical solu-
tion,—an analogy so complete as to induce Dr Beau-
mont and many other physiologists.to.cohsider thém as
identical. ) )

Dr Beaumont maintains, and from his éxperiments in-
deed it appears, that digestion' consists essentially in a
solution of the alime:\my muss in gastric juice ; and
whether we admit or not that that solution is modified
by the living organization within which it takes place, as
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I believe it to be, still it can scarcely be dcnied that, to
a great extent, it is gov.rTned by the ordinary laws of
chemidal action. This will appear from the following
considerations :

1st, Cuemical solution is greatly facil:itated by the
minute dirision of the solid body, because the points of
cc itact between its particles and those of the solvent are
thereby greatly multiplied, and consequently their mu-
tual action promoted. For this reason, an ounce of
sugar or of salt will be found to dissolve much more
rapid’y when thrown into water in a pounded than in a
solid state. In the digestion of aliment, precisely the
same law applies, and for the very same reason, and hence
it is that Nature has established careful mastication as
the first step of preparation for digestive solution. By
the minute division of the alimentary mass which masti-
cation effects, the casy access of the gastric juice to
every portion of its substance is effectually insured, and
the importance of this division is shewn by the enormous
’length of time required in Dr Beaumont’s experiments
for the chymification of unmasticated food, compared
with the rapidity with which finely divided portions of
the same substances were acted upon.

2dly, Chemical s)lution procceds most rapidly when
small portions of the comminuted solid are successively
added rnd stirred thrbugh the fluid, and most slowly when
a large quantity i3 thrown rapidly in and not duly mixed
with the fluid. In digestion, the precise counterpart of
this also occurs. When we masticate properly, and eat
slowly small quantities of food at a time, each morsel
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causes the sccretion of, and begomes duly impregnated
with, a sufficient proportion of gastric juice to inswre its
solution, and digestion goes on rapidly. But when suc-
cessive portiong of aliment are hastily swallowgd, there
is not time fdr the segretion of the requisite.quantityO
of juice to take place, and for each tmorsel to become
thoroughly imbibed with it, alg@ consequently digestion
goes on slowly and imperfectly. _ This latter result is
the more inevitable, because, as Dr Beaumont shews,
the gastric juice does not accumulate in the stonmach
for use, but begins to be secreted only when the food
comes into contact with its mucous coat. Dr Beau®
mont, indeed, observed in further accordance with this
arrangement, that the stomach does not yield readily
or willingly to the rapid introduction of successive mof-
sels, but contracts upon each in its turn, for the express
purpose of diffusing it through the %avity and bringing
it into contact with as large a surfade as possible, and
thereby impregnating it thoroughly with gastrie juice.
And consequently, when we gulp down food, this ad-
justment is prevented, the stomach is for::ibly digtended,
and the evil in all probability aggravated by eating more
than enough,—an error we are nevet so af)t to commit
as when making a hurried meal. :

3d, Another principle in chemica} solution is, that a
given quantity of fluid can dissolve only g fixed relative
quantity of the solid body. A pint of water, for exam-
ple, can dissolve only a certain quantity of salt, and if
more of the latter be added, it will remain at the bottom

uncManged. Dr Beaumont’s experiments demonstrate
cc -
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that the same rule holds with digestive solution, and that
when ¢too large a quantit;‘ of food is eaten in proportion
to the quantity of gastric juice which the stomach can
furnish, the excess will, like the salt, remain undissolved.
+This is a very important principle in a pra;'ctical point of
vu.w and if Dr Beaumont had done nothing more than
demonstrate its reality, he would not have laboured in
vain. Abstractly cousidered, it seems an extremely pro-
bable proposition, and yet till it was brought before us
in this tangible shape, the fact was almost overlooked.
When, as in several of the experiments out of the sto-
mach, the quantity of food operated upon was small and
the gastric juice was in excess, the solution went on ra-
pidly till completed. When the conditions were reversed,
aiid the quantity of aliment exceceded the due proportion
to the gastric juice, the process of chymification ceased
long before it was aii dissolved, but was immediately re-
sumed on more juice being added,—thus shewing in the
- (-l(.earest manner that the previous cessation was owing
exclusively to the disproportion of solid aliment to the
solvent fluid.

Preci;ely the same thing holds good with digestion
in the stomach. Many of Dr Beaumont’s experiments
- shew, that wheh the quantity of food was small, and the
gastric juicg abundant, digestion went on so rapidly that
the stomach was empty within an hour. Whercas when
a very full mcal was caten, and,the gastric juice was in
smsll proportion, digestion proceeded only a certain
]ength; The remainder of the food (for which the sto-
mach was unable to supply juice) then began to under-



CONCLUDING REMARKS BY THE EDITOR. 307,

go the process of fermentatioy, just as it does out oi
the stomach under similar cfcumstances of heat and
moisture ; and hence the acidity, flatulence, and oppres-
sion by which indigestion is characterized. In most in-
stances of tHis kind, th‘e stomach recovers itself after a
longer or shorter.time, and then poure out a new supply of
juice to complete the process} upon which the oppress:on
and acid eructations alko disappciar.w But where indul-
gence in excess is h.abitual, the stomach soon becomes
too weak to remedy the evil effectually, and pérmanent
indigestion establishes itself as the almost inevitable con-
sequence. .
4¢h, Another point in which chemical and digestive
solutions agree, is, that both are, to a certain extent, fa-
voured by elevation of temperature. In the stomgeh,
digestion goes on best at a t.emperature of about 99° or
100°, and out of the stomach the satne 1ule holds. When .
the temperature is lowered to that®of the atmosphere,
digestion almost ceases, but it is rencwed on the a.ddi-\
tion of caloric. But in the living body, the only way in
which the temperature can be undufy lowered, is by
swallowing quantities of cold solids or fluids, and thus re-
tarding digestion. We have seen tha. in ofie of Dr Beau-
mont’s experiments, the injection of a dngle gill of wates
at 50° sufficed to depress the heat, of the, stomach up-
wards of thirty degrees, and that the 'natural te:mpem-
ture was not restored £r more than half an hour. This
curious fact furnishcs a clue to the mischief arising from
eating ices in large quantity and rapidly, or even drink-
irgs largely of cold water or beer, after a good Jinner.
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5th, Another circumstance in which chemical and di-
gestivg solutions agree, i\), in both being promoted by
gentle agitation. When we stir salt through water, it
dissolves more rapidly than when left at rest, because the
egitation removes the saturated portion of Tater from its
contact with the salt, and thus aﬂ'ords direct access to an
unsqturated purtlon. In digestion, in the same way, the
continued contraction of the muscular fibres of the sto-
mach keeps the alimentary mass in constant motion, and
removes the dissolved or saturatéd ;)articles from its sur-
face, "to make way for the action of the gastric juice upon
a bresh and unsaturated portion. As digestion advances,
and chyme is more rapidly formed, the motions also in-
crease in rapidity till the solution of the whole meal is com-
pleted. The extent and force of these muscular contrac-
tions were strikingly shewn in several of the experiments,

. and their utility is pesfectly obvious.
6th, It is observed in chemical action, that the same
ssolvent acts very differently upon different solids. Upon
some it acts with great ease and rapidity, while upon
others its action’ is very slow and limited. The same
rule is observed in digestive solution. The gastric juice
acts more powerfully and rapidly upon some aliments
than upon othersg while there are substances upon which
it has no effect whataver. The more dense the struc-
ture of the aliment, the larger the quantity of gastric
juice, and the Innger the time reguired for its solution.
In ome cxperiment, for example, a piece of bone was
dissolved by gastric juice placed in a vial, but the quan-
tity of j:xicc, and the length of time consumed, were st
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lcast ten times greater than in cle solution of a portion
ot meat. For tendon, in like ¥nanncr, a large quantity
of juice was requisite. As a general rule, animal food is
more casily digested than vegctables, and leansthan fat
meat ; but, as Dr Beaugiont’s attention was not directed
specially to ascertaining the relative Uigestipility of djif-
fercent articles of nutriment, mych obscurity s.ti]l prevails
on this branch of the stbject. It is quite certain, how-
ever, that some substances require much more gastric
juice for their solution than others, and hence, wl;ere the
stomach is weak, and the secrction is consequently not
copious, those kinds of food will be most easily digestetl
which require least; and hence, also, the propriety of
greater attention to diet in the preservation of health,
and in the treatment of disease, than it generally medfs
with.

The quantity of gastric juice whi¢h the stomach can
secrcte being limited, the reason will be evident why
fruits and malt liquors, taken after a hearty dinner, often ‘
give rise to so much distention and uneaaiiness, from run-
ning into ordinary fermentation, and, consequengly, why
they should be scrupulously avoided by bili?us and dys-
‘peptic invalids, and those whose digdstive powers and
mode of life do not require them. On s&ch occasions, a "
little spirits and water will somectimes give immgdiate
relief, where malt liquor is felt as oppressiye, because the
addition of spirit tends t® prevent fermentation, and also
stimulates the stomach to renewed action. But, as're-
marked in my former work, the proper remedy, iy tases
of tais kind, is to eat temperately, and avoid the cause
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which renders stimulus yecessary, and not to engraft a

perniaious habit on the Simple fact of a temporary ad-
vantage. The ultimate effect of every stimulus is to
exhaust zital power, and to require an increase of quan-
‘tity to produce the wished-for result, and hence our aim
opght to be, as far®as possible, to preserve and restore
the natural action of the stomach by moderation in diet,
and regularity in our .mode of Iife. Having, however,
treated of this subject in another place, I need not en-
large ui)on it here.

As, then, digestion consists essentially in a solution of
the aliment in gastric juice, it follows, that whatever pro-
motes the free and healthy secretion of that juice will
favour digestion, and, vice versa, whatever impedes or
i:;fpairs it, will impede or impair the digestive process.
It thus becomes important to ascertain the conditions
ander which it is secreted most freely and healthily.

The circumstances under which Dr Beaumont ob-

” tained gastric juice of healthy quality, and in largest
quantity, from St Martin’s stomach, and which, conse-
quently, .may be considered as most favourable to diges-
tion, were moderate and regular living, due exercise in
the open a.ir,‘ cheer.ul activity of mind and feeling, and

" dry bracing wedther. After excesses, on the contrary,
in eat/ng or‘drinkirig, bodily fatigue, passionate excite-
ment, or the termporary irritation of disease, and in dam;.
weather, the secretion was gerferally impaired, both in
quantity and quality.

If] ar there is every reason to believe, the gastric sc-
cretion is naturally proportioned to the real wants of*the
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system at the time, it is very egsy to understand why it
is most copious after moderatd and regular living, and
least so after intemperance. When a moderate meal
is eaten, a sufficiency of juice is speedily secreted for its
solution, digeﬁ.tion goes on rapidly, the coats of the sto+
mach retain their usual healthy appeah.ncc,.and, after an
interval of repose, a fresh supﬂy of juice is ready to be
poured out when wanted for the djgestion of the succeed-
ing meal. Of these facts Dr Beaumont had ample ocu-
lar evidence. But when food is caten to excess, 'the.por-
tion left undissolved by the gastric juice begins to fer-
ment, and, by its physical and chemical propertics, adts
as a local irritant, just as any other foreign body would
do, and produces an inflammatory action on the inner
coat of the stomach, which necessarily interferes with
the gastric secretion, and thereby impairs the power of’
digestion. i .
From the relation which Dr Begumont believes. to
subsist between the quantity of gastric juicc which the
stomach can secrete and the actual wants of the systemn
at the time, it follows that the power of” digestion varies
considerably under different circumstances, even in the
. same individual. In youth, for example, and during ¢on-
valescence from illness, and after mucR exercise, whene
copious materials are required fore both wutrition and
growth, the gastric secretion seems to be very abundant.
and lience the vigoroug appetite and easy digestion of
carly life. But after maturity, when the living fabric is
complete in all its parts, and when the restless .astivity
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of youth is exchanged fer the staid and comparatively
sedentary pursuits of midnlle age, and when, therefore,
no such abundance of nutritive materials is required, the
secretion of gastric juice is, in all probability, much di-
fainished in quantity, and is the chief cause of the propor--
tionally diminished power of digestion.

Keeping the above relation in view, we ought clearly,
on the approach of maturity, to place ourselves in ac-
cordance with our altered circumstances, and diminish
our quantity of food more or less, according to the more
or Icss sedentary mode of life in which we are engaged,
so that there may be the due proportion between supply
and expenditure. which alonc is compatible with the con-
tinuance of health. This precaution, however, is very
generally neglected. Retaining a lively sensc of the
pleasures of a youthfully omnivorous digestion, thc grown
man changes his habifs, but continues his meals, and when
he feels the accumiating weight of excess pressing more

<and more heavily upon him, instead of taking the hint,
and restricting himself to what he requires, he begins to
bemoan hjs weakness of stomach, and to wonder why he,
who once never felt that he had a stomach, should now
became a martyr to.its complaints. From pretty exten-
sive observation, T am confident that a large proportion
of the severe dyspeptic cases which occury in what are
considered regulgr ving men, on the approach of man-
hood, or between twenty and forty years of age, are fairly
attributable to this cause, and might be avoided by the
exerc:se, of d rational foresight ; and I have known seve-
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ral who suffered severely in thiz way for years, emphati-
cally lament the ignorance whizh betrayed them i-to the
error. There are many persons, no doubt, constitution-
ally too devot;gd to intemperance to be corrected by any
such considerations ; bu. there are also many misled, less
by the force of appetite, tha‘n by ignorange, who may
profit by the remark.

After the above obserVations ware written, T was struch
with a remarkab’c cofirmation of them " . the excellent
work recently published by Mr Parker of Birm.ingllam,
¢ on the stomach and its morbid states.”  Atter deserii+ing
the mode in which repeated attacks of gustric irritation
ultimately induce disorganization of the stomach, Mr
Parker says, ¢ I have had the charge of several patients
in the latter stages of gastric diseases, who have been
able distinctly to trace the commencement of their com-
plaints.  These hare seldom commenced before the age of
twenly-five, at the periods when tlley'had began the ha-
bitual use of a fuller and more stimulating diet than that
of the carlier periods of life. The symptoms with which
they were first affected werc those of simple indigestion,
in its various forms of pain or distention aft.cr food, nau-
sea, or vomiting. These have ccased at intervals, have
been relieved by various plans of trcatment, but have”’
shewn a disposition to regyr at longer o. shortercinter-
vals from dietetic crrors or excesses, or from other causes,
in more aggravated ana obstinate forms than those in
which they first made their appearance, and accompanied
by sympathetic irritations in the head, heart, Lwer, or
lungs, exhibited in the forms of giddiness, palpitations,

pd .
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jaundice, or-cough.” « Many of the patients in whom
dyspeptic gymptoms havk commenced about the ages ot
twenty or tl;irty, have fallen victims to gastric diseases
and thetr complications at the ages of frnm forty-five to
* fifty-five"—P. 47. Mr Parkersupports ‘his position by
xumerous ¢ases, the hnstorles of which are detailed by
the patients themselvesrand with the slight difterence
that he speaks of the- patients’ Yeginning the use of the
full and stimulating diet at twentv-five, when, according
to my obscrvation, their error consisted rather in con-
tinuing the full diet of earlier life, we cntirely agree in
Spinion.  The cffect is, however, much aggravated when
to mere excess in quantity a stimulating quality is added,
such as arises from the indulgence in wine or ardent spi-
l:i‘i:s, common enough in young men at the age to which
Mr Parker refers. I was lately consulted about a very
distressing case of cancer in the stomach in a gentleman
of: forty-two, brought on apparently by long-continued
excesses in both eating and drinking. The first indica-
tions of serious gastric irritation shewed themselves up-
wards of fifteen years before, without leading to almost
any change in the mode of life even when under treat-

ment. ¢
It is now two years since I called attention to the
sourc= of this dietétic error, giz. continuing in maturity,
and during a sedentary mode of life, the full and nutri-
tious diet which was required in youth, during rapid
growth and incessant activity.* Farther observation has
sinc® ronfitmed iy belief in the extent of mischief aris-

&+ * Physiology of Digestion, &c. 1st Ed. p. 230. et seg.
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ing from this cause, particularly in young wen exposed
to the temptations of drinking, lxd naturally 3rone‘.o the
use of stimulants.

The other conditions which Dr Beaumont observed to
be most influential in djminishing the secretion of the®
gastric juice were, badily fatlgue, scrong npental eme:
tions, such as anger, and f(_brllqexutcment. Hence the
obvious necessity of av8iding fullgneals under such cir-
cumstances, and never eating a second meal till the sto-
mach has had time to recover from the labour of digeet-
ing the one preceding ; for it requires an interval of re-
pose just as the muscles do.

In febrile attacks, the coats of the stomach were often
observed by Dr Beaumont to present a somcwhat dry
and inflamed appearance, followed sometimes by an crup-
tion of whitish vesicles. In this state the gastric juice
is generally sparingly secreted and #omewhat altered in
quality. Hence the impaired power of digestion and the
generally impaired appetite in fever, and the folly of giv-
ing solid food, which serves only to mcrease the irrita-
tion, and impair still farther the already dlmxmsh(;d gastric
secretion. In many slight fits of indigestion appearances
of this kind presented themselves, and vere c.aasily remov-
ed by a short abstinence and a little laxative medicine.

Medical men are often ridiculed for the utiversality of
their recommendation to their patients to live low. The
appearances mentioned vbove added to the fact, that, asa
general rule, mankind eat too much, explain the Srequent
necessity of the advice, and experience she the benefit
of following it. Purgatives are in common use during

Ta e
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health, only Jecause we igg\ist upon eating habitually more
than the systemrequires, oxthan the gastric juice can digest.
In indige ¥in, a sense of sinking and faintness in the
region of.the stomach, is often complained of. Dr Beau-
‘mont mept&ms that St Martin freguently experienced the
sague sensatigns when the quantity of gastric juice with-
drawn from the stomach during health exceeded one and
“a half or two ounces;, and that; during the existence of’
the erythematic eruption, the same symptoms, accom-
pamigd with dimness of sight, came on much carlier, and
before morc than two or three drachms of juice were ex-
ttacted. In dyspepsia, thereforc, the same feelings may
sometinies be an indication of a diminished secretion, and
of the consequent impropriety of a full diet.

“Many persons who obviously live too frecly, protest
against the fact, because they feel no immediate incon-
venience cither fronl the quantity of food or the stimu-
lants in which they habitually indulge; or, in other
words, because they experience no pain, sickness, or
headach—nothing perhaps except slight fulness and op-
pression, which 'soon go off. Observation, extended over
a sufficient length of time, shews, however, that the con-~
clusion drawn is sentirely fallacious, and that the real

* amount of injuly is not felt at the moment merely, be-
cause, for a wis§ putpose, Nature has deprived us of any
consciousncss of either the existence or the state of the
stomach ‘during health. In aecordance with this, Dr
Bedumont’$ experiments prove that extensive erythema-
tic ir.fl tion o the mucous coat of the stomach was
of frequent occurrence in St Martin after excesses in eat-
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ing, and especially in drinking, even whg_n no marked

general symptom was presentito indicate its existence.
Occasionally febrile heat, nausea, beadsch thirst were
complained of, but not always. Had St Mgrtm s sto-
mach and its¥nflamed patches not been visible to the eye
he too might have pleaded that his itemporary excesses
did him no harm, but when ti!ey pref¥nted ‘herfiselves in
such legible characters £hat Dr Beaumont. could not missd
seeing them, argument and suppo:ntlon were at an end,
and the broad fact could not be denied. .

In this point of view, I aldiost regret that a suﬂi'cient
number of experiments were not made by Dr Beaumqnt
expressly to demonstrate the general effects of ardent
spirits upon the coats of the stomach. So much has
been done of late years to discourage the abuse of stirsu-
lants of every kind, with so much benefit to socicty, that
one grudges the loss of any oppostunity of assisting in
the promotion of so good an object. Still, the expen- ’
ments unmtcnuonally made upon himself by St Martin’s -
occasional fits of intcmperance, afford an instructive les-
son to all yvho are willing to receive antl enforce it, and
as such I recommend them to the attentive consideration
of the reader. The very acrid naturg of the contents of
the stomach, occasionally witnessed during the exnstence
ot the eruption, is a proof at once of great d:sturba.nce in
the function, and of the necessity of qvoxdmg every thing
but the mildest nourishgnent till health i {5 restored. Itis
quite common, however, for a gatlent, immydiatelysafter
complaining of the acrirfony of the lgst megj, to siy down
to,table and cat as heartily of all sorts of food 3s if thew,
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stomach were in perfect health. Dr Beaumont shews
why thi% cannot be done wijth impunity.

Dr Besumoi. shews bulk to be as necessary for healthy
digestion s the presence of>the nutrient principle itself.
‘Fhe stumach and bowels being adapted by nature for the
reosption ofa mixec diet, it follows that they cannot act
with the same effect upon very concentrated food in small
wuantity. This, in fact, is felt sdmost instinctively, as
was amusingly shewn in the reply of the spokesman of a
party of the Veddahs or wild hunters of Ceylon to my
friend Mr H. Marshall, when the latter inquired why his
people always mixed the pounded fibres of soft and de-
cayed wood with the honey on which they fed when meat
was not to be had. I cannot tell you,” said the practi-
cal* Veddah, “but I know that the belly must be filled.”
An answer in strict accordance with the structure and
functions of the digesive organs, and more replete with
true philosophy thai. many of the physiological theories
advanced by much whiter men.* It is, pcrhaps, on the
same principle that soups and fluid diet arc insufficient
to support the system. The watery part of soup being
absorbed without undergoing digestion, the rcally nutri-
tive portion is'left in too soft and concentrated a state to
excite the healthy action of the stomach ; and according-
ly, soups and } quids are well known to disagree with weak
swmaciISs .

There are other points on whigh I might have offered

i
€ -
* This pract. ce is described by My Marshall in his interesting
¢ Notel} on the Yedical ‘Topegraphy of the Interior of Ceylon,” p. 36.



CONCLUDING REMARKYBY THE EDITOR. 314

a few remarks, but unwillingness either to increase the
size of this volume, or to repeat wlk%l'l) e seid else-
where, induces me to stop shori and lea¥e the reader to
draw his oyn conclusions from the facts 9mid before

v

him.

FINIs.
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