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“Beaumont was not the first to appreciate acid in the
gastric content for it apparently was known to Celsus
nor was he the first to recognize that the acid was “free
muriatic acid” for Prout had done that in 1823. [But]
Beaumont clearly demonstrated the digestive power of
human gastric juice; he showed that the process was a
chemical one, not a simple trituration. Beaumont’s ob-
servations ofthe changes in the gastric mucosa in health
and disease are cited even today as reliable and perti-
nent observations. His intellectual stature is shown by
tbe vigor and logic with which he attacked the hypothe-
ses denying gastric digestion and defended his own
investigations. With his meagre medical education, liv-
ing the life of an American Army surgeon at an outpost
in the wilderness of northern Michigan, William
Beaumont, nevertheless, understood the methodology
of modern science. His experiments bear the stami) of
genius. His clear and logical reasoning could well be
pondered carefully today.” (From Walter L. Palmer,
“Editorial on the Centennial of the Death of William
I%S%J)mont, Gasteroenterology, Vol. 25, No. 2, October
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WILLIAM BEAUMONT
A BACKWOOD PHYSIOLOGIST'

By Sir William Osier

day in 1822, to what were then far-off northern

wilds, to the Island of Michilimadnac, where
the waters of Lake Michigan and Lake Huron unite
and where stands Fort Mackinac, rich in the memories
of Indian and voyageur, one of the four important
posts on the upper lakes in the days when the rose and
the fleur-de-lis strove for the mastery of the western
world. Here the noble Marquette laboured for his
Lord, and here beneath the chapel of St. Ignace they
laid his bones to rest. Here the intrepid La Salle, the
brave Tonty, and the resolute Du Luht had halted in
their wild wanderings. Its palisades and block-houses
had echoed the war-whoops of Ojibwas and Ottawas,
of Hurons and Iroquois, and the old fort had been the
scene of bloody massacres and hard-fought fights; but
at the conclusion of the War of 1812, after two cen-
turies of struggle, peace settled at last on the island.
The fort was occupied by United States troops, who
kept the Indians in check and did general police duty
on the frontier, and the place had become a rendez-
vous for Indians and voyageurs in the employ of the
American Fur Company. On this bright spring morn-
ing the village presented an animated scene. The an-
nual return tide to the trading post was in full course,
and the beach was thronged with canoes and bateaux
laden with the pelts of the winter’s hunt. Voyageurs
and Indians, men, and women, and children, with
here and there a few soldiers, made up a motley crowd.
Suddenly from the company’ store there is a loud
report of a gun, and amid the confusion and excite-
ment the rumour spreads of an accident, and there isa
hurrying of messengers to the barracks for adoctor. In

Come with me for a few moments on a lovelyJune

'An address before the St. Louis Medical Society, 4 October 1902. Reprinted
from the Journal of the American Medical Association, 1902, xxxix, 1223-31.



a few minutes (Beaumont says twenty-five or thirty an
eyewitness says three) an alert-looking man in the
uniform of a U.S. Army surgeon made his way
through the crowd, and was at the side of a young
French Canadian who had been wounded by the dis-
charge of a gun, and with a composure bred of an
exceptional experience of such injuries, prepared to
make the examination. Though youthful in appear-
ance, Surgeon Beaumont had seen much service, and
at the capture of York and at the investment of
Plattsburgh he had shown a coolness and bravery
under fire which had won high praise from his
superior officers. The man and the opportunity had
met—the outcome is my story of this evening.

I. The Opportunity—"Alexis St. Martin

On the morning of 6 June a young French Cana-
dian, Alexis St. Martin, was standing in the company’s
store, ‘where one of the party was holding a shotgun
(not a musket), which was accidentally discharged, the
whole charge entering St. Martin’s body. The muzzle
was not over three feet from him—I think not more
than two. The wadding entered, as well as pieces of his
8Iotging; his shirt took fire; he fell, as we supposed,

ead.’

‘Doctor Beaumont, the surgeon of the fort, was im-
mediately sent for, and reached the wounded manin a
very short time, probably three minutes. We had just
gotten him on a cot, and were taking off some of his
clothing. After the doctor had extracted part of the
shot, together with pieces of clothing, and dressed his
wound carefully, Robert Stuartand others assisting, he
left him, remarking, “The man cannot live thirty-six
hours; | will come and see him by and by.” In two or
three hours he visited him again, expressing surprise
at finding him doing better than he had anticipated.
The next day, after getting out more shot and clothing,
and cutting off ragged edges of the wound, he in-
formed Mr. Stuart, in my presence, that he thought he
would recover.”

The description of the wound has been so often

quoted as reported in Beaumont’s work, that | give
here the interesting summary which I find in a ‘Memo-
rial’presented to the Senate and House of Representa-

tives by Beaumont:

The wound was received just under the left breast,
and supposed, at the time, to have been mortal. A large
portion of the .side was blown off, the ribs fractured,
and openings made into the cavities of the chest and
abdomen, through which protruded portions of the
lungs and stomach, much lacerated and burnt, exhibit-
ing altogether an appalling and hopeless case. The dia-
phragm was lacerated, and a perforation made directly
into the cavity of the stomach, through which food was
escaping at the time your memorialist was called to his
relief. His life was at first wholly despaired of, but he
very unexpectedly survived the immediate effects of
the wound, and necessarily continued a long time
under the constant professional care and treatment of
your memorialist, and, by the blessing of God, finally
recovered his health and strength.

At the end of about ten months the wound was par-
tially healed, but he was still an object altogether miser-
able and helpless. In this situation he was declared ‘a
common pauper’ by the civil authorities of the county,
and it was resolved by them that they were not able, nor
required, to provide for or support, and finally declined
taking care of bim, and, in pursuance of what they
probably believed to be their public duty, authorized by
the laws of the territory, were about to transport him, in
this condition, to the place of his nativity in lower
Canada, a distance of more than fifteen hundred miles.

Believing the life of St. Martin must inevitably be
sacrificed if such attempt to remove him should be
carried into execution at that time, your memorialist,
after earnest, repeated, but unavailing, remonstrances
against sucb a course of proceedings, resolved as the
only way to rescue St. Martin from impending misery
and death, to arrest the process of transportation and
prevent the consequent suffering, by taking him into
his own private family, where all the care and attention
were bestowed that his condition required.

‘Statement of G. G. Hubbard, an officer of the company, who was present
when St. Martin was shot, quoted by Dr.J. R. Baily, of Mackinac Island, in his

address on the occasion of the Beaumont Memorial Exercises, Mackinac
Island, 10July 1900. The Physician and Surgeon, December 1900.



St. Martin was, at this time, as before intimated al
together helpless and suffering under the debilitating
effects of his wounds—naked and destitute of every-
thing. In this .situation your memorialist received, kept
nursed, medically and surgically treated and sustained
him, at much inconvenience and expense, for nearly
two years, dressing his wounds daily, and for consider-
able part of the time twice a day, nursed him, fed him
clothed him, lodged him and furnished him with such
necessaries and comforts as his condition and suffering
required. “

At the end of these two years he had become able to
walk and help himselfa little, though unable to provide
for his own necessities. In this situation your
memorialist retained St. Martin in his family for the
special purpose of making physiological experiments.

In the month of May 1825 Beaumont began the
experiments. InJune he was ordered to Fort Niagara,
where, taking the man with him, he continued the
experiments until August. He then took him to Bur-
lington and to Plattsburgh. From the latter place St.
Martin returned to Canada, without obtaining Dr.
Beaumont’s consent. He remained in Canada four
years, worked as a voyageur, married and had two
children. In 1829 Beaumont succeeded in getting track
of St. Martin, and the American Fur Company en-
gaged him and transported him to Fort Crawford on
the upper Mississippi. The side and wound were in the
same condition as in 1825. Experiments were con-
tinued uninterruptedly until March 1831, when cir-
cumstances made it expedient that he should return
with his family to lower Canada. The ‘circumstances,’
as we gather from letters, were the discontent and
homesickness of his wife. As illustrating the mode of
travel, Beaumont states that St. Martin took his family
in an open canoe ‘via the Mississippi, passing by St.
Louis, ascended the Ohio river, then crossed the state
of Ohio to the lakes, and descended the Erie and
Ontario and the river St. Lawrence to Montreal, where
they arrived inJune.” Dr. Beaumont often lays stress
on the physical vigour of St. Martin as showing how
completely he had recovered from the wound. In

November 1832 he again engaged himselfto submit to
another series of experiments in Plattsburgh and
W ashington. The last recorded experiment is in
November 1833.

Among the Beaumont papers, for an examination
of which | am much indebted to his daughter, Mrs.
Keim (Appendix A), there is a large mass of corre-
spondence relating to St. Martin, extending from
1827, two years after he had left the doctor’semploy, to
October 1852. Alexis was in Dr. Beaumont’semploy in
the periods already specified. In 1833 he was enrolled
in the United States Army at Washington as Sergeant
Alexis St. Martin, of a detachment of orderlies
stationed at the War Department. He was then
twenty-eight years of age, and was five feet five inches
in height.

Among the papers there are two articles of agree-
ment, both signed by the contracting parties, one
dated 19 October 1833, and the other 7 November of
the same year. In the former he bound himself for a
term of one year to

Serve, abide and continue with the said William

Beaumont, wherever he shall go or travel or reside in
any part of the world his covenant servant and dili-
gently and faithfully, etc., .. . that he, the said Alexis,
will at all times during said term when thereto directed
or required by said William, submit to assist and pro-
mote by all means in his power such philosophical or
medical experiments as the said William shall direct or
cause to be made on or in the stomach of him, the said
Alexis, either through and by means of the aperture or
opening thereto in the side of him, the said Alexis, or
otherwise, and will obey, suffer and comply with all
reasonable and proper orders of or experiments of the
said William in relation thereto and in relation to the
exhibiting and showing of his said stomach and the
powers and properties thereto and of the appurte-
nances and the powers, properties, and situation and
state of the contents thereof.

The agreement was that he should be paid his board
and lodging and $150 for the year. In the other agree-
ment it is for two years, and the remuneration $400.



He was paid a certain amount of the money down.

There are some letters from Alexis himself, all writ-
ten for him and signed with his mark. InJune 1834 he
writes that his wife was not willing to let him go, and
thinks that he can do a great deal better to stay at home.
From this time on Alexis was never again in Dr.
Beaumont’s employ.

There is a most interesting and protracted corre-
spondence in the years 1836,1837, 1838, 1839, 1840,
1842, 1846, 1851, and 1852, all relating to attempts to
induce Alexisto come to St. Louis. For the greater part
of this time he was in Berthier, in the district of
Montreal, and the correspondence was chiefly con-
ducted with a Mr. William Morrison, who had been in
the north-west fur trade, and who took the greatest
interest in Alexis, and tried to induce him to go to St.
Louis. (See Appendix B.)

In 1846 Beaumont sent his son Israel for Alexis, and
in a letter dated 9 August 1846, his son writes from
Troy:‘l havejust returned from Montreal, but without
Alexis. Upon arriving at Berthier | found that he
owned and lived on a farm about fifteen miles south-
west of the village.” Nothing would induce him to go.

The correspondence with Mr. Morrison in 1851 and
1852 is most voluminous, and Dr. Beaumont offered
Alexis $500 for the year, with comfortable support for
his family. He agreed at one time to go, but it was too
late in the winter and he could not get away.

The last letter of the series is dated 15 October 1852,
and is from Dr. Beaumont to Alexis, whom he addres-
ses as Mon Ami. Two sentences in this are worth quot-
ing:

Without reference to past efforts and disap-
pointments—or expectation of ever obtaining your ser-
vices again for the purpose of experiments, etc., upon
the proposals and conditions heretofore made and
suggested, I now proffer to you in faith and sincerity,
new, and I hope satisfactory, terms and conditions to
ensure your prompt and faithful compliance with my
most fervent desire to have you again with me—not
only for my own individual gratification, and the
benefits of medical science, but also for your own and

family’s present good and future welfare.” He
concludes with, ‘I can say ho more, Alexis—you know
what | have done for you many years since—"Wht | have
been trying, and am still anxious and wishing to do with
and for you—what efforts, anxieties, anticipations, and
disappointments | have suffered from your non-
fulfilment of my expectations. Dont disappoint me
more nor forfeit the bounties and blessings reserved for
you.

So much interest was excited by the report of the
experiments that it was suggested to Beaumont that he
should take Alexisto Europe and submit him there to a
more extended series of observations by skilled
physiologists. Writing 10 June 1833, he says: ‘1 shall
engage him for five or six years if he will agree, of
which | expect there is no doubt. He has always been
pleased with the idea of going to France. | feel much
gratified at the expression of Mr. Livingston’s desire
that we should visit Paris, and shall duly consider the
interest he takes in the subject and make the best
arrangements | can to meet his views and yours.” Mr.
Livingston, the American minister, wrote from Paris,
18 March 1834, saying that he had submitted the work
to Orfila and the Academy of Sciences, which had
appointed a committee to determine if additional ex-
periments were necessary, and whether it was advisa-
ble to send to America for Alexis. Nothing, I believe,
ever came of this, nor, so far as | can find, did Alexis
visit Paris. Other attempts were made to secure him for
purposes of study. In 1840 a student of Dr. Beau-
monts, George Johnson, then at the University of
Pennsylvania, wrote saying that Dr. Jackson had told
him of efforts made to get Alexis to London, and Dr.
Gibson informed him that the Medical Society of Lon-
don had raised £300 or £400 to induce St. Martin to
come, and that he. Dr. Gibson, had been trying to find
St. Martin for his London friends. There are letters in
the same year from Dr. R. D. Thomson, of London, to
Professor Silliman, urging him to arrange that Dr.
Beaumont and Alexis should visit London. In 1856 St.
Martin was under the observation of Dr. Francis Gurney



Smith, in Philadelphia, who reported a brief series of
experiments, so far as | know the only other report
made on him®

St. Martin had to stand a good deal of chaffing about
the hole in his side. His comrades called him ‘the man
with a lid on his stomach.’ In his memorial address, Mr.
C. S. Osborn, of Sauk Ste Marie, states that Miss
Catherwood tells a story of Etienne St. Martin fighting
with Charlie Charette because Charlie ridiculed his
brother. Etienne stabbed him severely, and swore that
he would kill the whole brigade if they did not stop
deriding his brother’s stomach.

At one time St. Martin travelled about exhibiting the
wound to physicians, medical students, and before
medical societies. In a copy of Beaumont’s work, for-
merly belonging to Austin Flint, Jr., and now in the
possession of a physician of St. Louis, there isa photo-
graph of Alexis sent to Dr. Flint. There are statements
made that he went to Europe, but of such a visit | can
find no record.

My interest in St. Martin was of quite the general
character of ateacher of physiology, who every session
referred to his remarkable wound and showed
Beaumont’sbook with the illustration. In the spring of
1880, while still a resident of Montreal, | saw a notice in
the newspapers of his death at St. Thomas. | im-
mediately wrote to a physician and to the parish priest,
urging them to secure me the privilege of an autopsy,
and offering to pay a fair sum for the stomach, which |
agreed to place in the Army Medical Museum in Wash-
ington, but without avail. Subsequently, through the
kindness of the Hon. Mr. Justice Baby, | obtained the
following details of St. Martin’s later life. Judge Baby
writes to his friend. Prof. D. C. MacCallum of
Montreal, as follows:

I have much pleasure to-day in placing in your hands
such information about St. Martin as Revd. Mr.
Chicoine, Cure of St. Thomas, has just handed over to
me. Alexis Bidigan, dit St. Martin, died at St. Thomas de
Joliette on the 24th ofJune, 1880, and was buried in the

"Medical Examiner, 1856, and Experiments on Digestion, Philadelphia, 1856.
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cemetery of the parish on the 28th of the same month.
The last sacraments of the Catholic church were minis-
tered to him by the Revd. Cure Chicoine, who also
attended at his burial service. The body was then in such
an advanced stage of decomposition that it could not be
admitted into the church, but had to be left outside
during the funeral service. The family resisted all
requests—most pressing as they were—on the part of
the members of the medical profession for an autopsy,
and also kept the body at home much longer than usual
and during a hot spell of weather, so as to allow decom-
position to set in and baffle, as they thought, the doctors
of the surrounding country and others. They had also
the grave dug eight feet below the surface of the ground
in order to prevent any attempt at a resurrection. When
he died St. Martin was 83 years of age, and left a widow,
whose maiden name was Marie Joly. She survived him
by nearly seven years, dying at St. Thomas on the 20th
of April, 1887, at the very old age of 90 years. They left
four children, still alive—Alexis, Charles, Henriette,
and Marie.

Now | may add the following details for myself.
When | came to know St. Martin it must have been a few
years before his death. A lawsuit brought him to my
office here in Joliette. | was seized with his interests; he
came to my office a good many times, during which
visits he spoke to me at great length of his former life,
how his wound had been caused, his peregrinations
through Europe and the United States, etc. He showed
me his wound. He complained bitterly of some doctors
who had awfully misused him, and had kind words for
others. He had made considerable money during his
tours, but had expended and thrown it all away in a
frolicsome way, especially in the old country. When |
came across him he was rather poor, living on a small,
scanty farm in St. Thomas, and very much addicted to
drink, almost a drunkard one might say. He was a tall,
lean man, with a very dark complexion, and appeared
to me then of a morose disposition.

I1. The Book

In the four periods in which Alexis had been under
the care and study of Beaumont a large series of obser-
vations had been recorded, amounting in all to 238. A
preliminary account of the case, and of the first group
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of observations, appeared in the Philadelphia Medical
Recorder in January 1825. During the stay in Washing-
ton in 1832 the great importance of the observations
had become impressed on the Surgeon-General, Dr.
Lovell, who seems to have acted in a most generous
and kindly spirit. Beaumont tried to induce him to
undertake the arrangement of the observations, but
Lovell insisted that he should do the work himself. In
the spring of 1833 Alexis was taken to New York, and
there shown to the prominent members of the profes-
sion, and careful drawings and coloured sketches were
made of the wound by Mr. King. A prospectus of the
work was issued and was distributed by the Surgeon-
General, who speaks in aletter of sending them to Dr.
Franklin Bache and to Dr. Stewart of Philadelphia,
and in a letter from Dr. Bache to Dr. Beaumont,
acknowledging the receipt of a bottle of gastric juice,
Bache states that he has placed the prospectus in Mr.
Judah Dobson’s store and has asked for subscribers.
Beaumont did not find New York a very congenial
place. He complained of the difficulty of doing the
work, owing to the vexatious social intercourse. He
applied for permission to go to Plattsburgh, in order to
complete the book. After having made inquiries in
New York and Philadelphia about terms of publica-
tion, he decided, as the work had to be issued at his own
expense, that it could be as well and much more
cheaply printed at Plattsburgh, where he would also
have the advice and help of his cousin. Dr. Samuel
Beaumont. In a letter to the Surgeon-General, dated
10June 1833, he acknowledges the permission to go to
Plattsburgh, and says: ‘1 shall make my arrangements
to leave here for Pl. in about a week to rush the execu-
tion of the Book as fast as possible. | am now having the
drawings taken by Mr. King engraved here.’

The summer was occupied in making a fresh series
of experiments and getting the work in type. On 3
December he writes to the Surgeon-General that the
book will be ready for distribution in a few days, and
that 1,000 copies will be printed.

The work is an octavo volume of 280 pages, entitled
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Experiments and Observations on the GastricJuice and the
Physiology of Digestion, by William Beaumont, M.D.,
Surgeon in the United States Army. Plattsburgh.
Printed by F. P. Allen, 1833. While it is well and care-
fully printed, the paper and type are not of the best,
and one cannot but regret that Beaumont did not take
the advice of Dr. Franklin Bache, who urged him
strongly not to have the work printed at Plattsburgh,
but in Philadelphia, where it could be done in very
much better style. The dedication of the work to
Joseph Lovell, M.D., Surgeon-General of the United
States Army, acknowledges in somewhat laudatory
terms the debt which Beaumont felt he owed to his
chief, who very gratefully acknowledges the compli-
ment and the kindly feeling, but characterizes the
dedication as ‘somewhat apocryphal.’

The work is divided into two main portions; first, the
preliminary observations on the general physiology of
digestion in seven sections: Section I, Of Aliment;
Section Il, Of Hunger and Thirst; Section IlI, Of Sat-
isfaction and Satiety; Section IV, Of Mastication, In-
salivation, and Deglutition; Section V, Of Digestion
by the Gastric Juice; Section VI, Of the Appearance of
the Villous Coat, and of the Motions of the Stomach;
Section VI, Of Chylification and Uses of the Bile and
Pancreatic Juice. The greater part of the book is oc-
cupied by the larger section of the detailed account of
the four series of experiments and observations. The
work concludes with a series of fifty-one inferences
from the foregoing experiments and observations.

The subsequent history of the book itselfis of inter-
est, and may be dealt with here. In 1834 copies of the
Plattsburgh edition, printed by F. P. Allen, were issued
by Lilly, Wait & Co., of Boston.

In the Beaumont correspondence there are many
letters from a Dr. McCall, in Utica, N.Y., who was an
intimate friend of a Mr. Wm. Combe, a brother of the
well-known physiologist and popular writer. Dr. An-
drew Combe of Edinburgh. Doubtless it was through
this connexion that in 1838 Dr. Combe issued an edi-
tion in Scotland, with numerous notes and comments.
(Appendix C.)
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The second edition was issued from Burlington, Vt.,
in 1847, with the same title-page, but after Second Edi-
tion there are the words. Corrected by Samuel Beaumont,
M.D., who was Dr. William Beaumont’s cousin. In the
preface to this edition the statement is made that the
first edition, though a large one of 3,000 copies, had
been exhausted. This does not agree with the state-
ment made in a letter of 3 December 1833, to the
Surgeon-General stating that the edition was to be
1,000 copies. Of course more may have been printed
before the type was distributed. While it is stated to be a
new and improved edition, so far as | can gather itisa
verbatim reprint, with no additional observations, but
with a good many minor corrections. In an appendix
(D) | give an interesting letter from Dr. Samuel
Beaumont with reference to the issue of this edition.

A German edition was issued in 1834, with the fol-
lowing title: Neue Versuche und Beobachtungen iiber den
Magensaft und die Physiologie der Verdauung, auf eine
hbchst merkwilrdige Weise wdhrend einer Reihe von 7Jabren
an einem und demselben Subject angestellt. Beaumont’s
earlier paper, already referred to, was abstracted in
the Magazin der ausldndischen Litteratur der gesammten
Heilkunde, Hamburg, 1826, and also in the Archives
generates de Medecine, Paris, 1828. | cannot find that
there was a French edition of the work.

The Experiments and Observations attracted universal
attention, both at home and abroad. The journals of
the period contained very full accounts of the work,
and within a few years the valuable additions to our
knowledge filtered into the text-books of physiology,
which to-day in certain descriptions of the gastricjuice
and of the phenomena of digestion copy even the very
language of the work.

I11. The Value of Beaumont’s
Observations

There had been other instances of artificial gastric
fistula in man which had been made the subject of
experimental study, but the case of St. Martin stands
out from all others on account of the ability and care
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with which the experiments were conducted. As Dr.
Combe says, the value of these experiments consists
partly in the admirable opportunities for observation
which Beaumont enjoyed, and partly in the candid and
truth-seeking spirit in which all his inquiries seem to
have been conducted.

It would be difficult to point out any observer who
excels him in devotion to truth, and freedom from the
trammels of theory or prejudice. He tells plainly what
he saw and leaves everyone to draw his own inferences,
or where he lays down conclusions he does so with a
degree of modesty and fairness of which few perhaps in
his circumstances would have been capable.

To appreciate the value of Beaumont’s studies it is
necessary to refer for a few moments to our knowledge
ofthe physiology of digestion in the year 1833, the date
of the publication. Take, for example, the work on
Human Physiology (published the year before the ap-
pearance of Beaumont’sbook), by Dunglison, a man of
wide learning and thoroughly informed in the litera-
ture of the subject. The five or six old theories of
stomach digestion, concoction, putrefaction, tritura-
tion, fermentation, and maceration, are all discussed,
and William Hunter’s pithy remark is quoted, ‘some
physiologists will have it, that the stomach is a mill,
others, that it is a fermenting vat, others, again, that it
is a stew-pan; but, in my view of the matter, it is neither
amill, afermenting vat, nor a stew-pan; but a stomach,
gentlemen, a stomach.’

The theory of chemical solution is accepted. This
had been placed on a sound basis by the experiments
of Reaumur, Spallanzani, and Stevens, while the
studies of Tiedemann and Gmelin and of Prout had
done much to solve the problems of the chemistry of
the juice. But very much uncertainty existed as to the
phenomena occurring during digestion in the
stomach, the precise mode of action of the juice, the
nature of the juice itself, and its action outside the
body. On all these points the observations of Beau-
mont brought clearness and light where there had been
previously the greatest obscurity.
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The following may be regarded as the most impor-
tant of the results of Beaumont’s observations: First,
the accuracy and completeness of description of the
gastric juice itself. You will all recognize the following
quotation, which has entered into the text-books and
passes current to-day:

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

Secondly, the confirmation of the observation of
Prout that the important acid of the gastric juice was
the muriatic or hydrochloric. An analysis of St. Mar-
tin’s gastricjuice was made by Dunglison, at that time a
professor in the University of Virginia, and by Benja-
min Silliman of Yale, both of whom determined the
presence of free hydrochloric acid. A specimen was
sent to the distinguished Swedish chemist, Berzelius,
whose report did not arrive in time to be included in
the work. In a letter dated 19 July 1834 he writes to
Professor Silliman that he had not been able to make a
satisfactory analysis of thejuice. The letter is published
in Sillimans Journal, vol. xxvii, July 1835.

Thirdly, the recognition of the fact that the essential
elements of the gastricjuice and the mucus were sepa-
rate secretions.

Fourthly, the establishment by direct observation of
the profound influence of mental disturbances on the
secretion of the gastric juice and on digestion.

Fifthly, a more accurate and fuller comparative
study of the digestion in the stomach with digestion
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outside the body, confirming in a most elaborate series
of experiments the older observations of Spallanzani
and Stevens.

Sixthly, the refutation of many erroneous opinions
relating to gastric digestion, and the establishment of a
number of minor points of great importance, such as,
for instance, the rapid disappearance of water from
the stomach through the pylorus, a point brought out
by recent experiments, but insisted on and amply
proved by Beaumont.

Seventhly, the first comprehensive and thorough
study of the motions of the stomach, observations on
which, indeed, is based the most of our present knowl-
edge.

And lastly, a study of the digestibility of different
articles of diet in the stomach, which remains to-day
one of the most important contributions ever made to
practical dietetics.

The greater rapidity with which solid food is
digested, the injurious effects on the stomach of tea
and coffee, when taken in excess, the pernicious influ-
ence of alcoholic drinks on the digestion, are
constantly referred to. An all-important practical
pointinsisted on by Beaumont needs emphatic reitera-
tion to this generation:

The system requires much less than is generally
supplied to it. The stomach disposes of a definite quan-
tity. If more be taken than the actual wants of the
economy require, the residue remains in the stomach
and becomes a source of irritation and produces a con-
sequent aberration of function, or passes into the lower
bowel in an undigested state, and extends to them its
deleterious influence. Dyspepsia is oftener the effect of
over-eating and over-drinking than of any other cause.
One ismuch impressed, too, in going over the exper-

iments, to note with what modesty Beaumont refers to
his own work. He speaks of himself as a humble ‘in-
quirer after truth and a simple experimenter.’

Honest objections, no doubt, are entertained against
the doctrine of digestion by the gastricjuice. That they
are so entertained by these gentlemen | have no doubt.
And | cheerfully concede to them the merit of great
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ingenuity, talents, and learning, in raising objections to
the commonly received hypothesis, as well as ability in
maintaining their peculiar opinions. But we ought not
to allow ourselves to be seduced by the ingenuity of
argument or the blandishments of style. Truth, like
beauty, is ‘when unadorned adorned the most’; and in
prosecuting these experiments and inquiries, | believe |
have been guided by its light. Facts are more persuasive
than arguments, however ingeniously made, and by
their eloguence | hope | 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, Broussais,
Philip, Paris, Bostock, the Heidelberg and Paris profes-
sors, Dunglison, and a host of other luminaries in the
science of physiology.

In reality Beaumont anticipated some of the most
recent studies in the physiology of digestion. Doubtless
many of you have heard of new work on the subject by
Professor Pavlov of St. Petersburg. It has been
translated into German, and | see that an English
edition isadvertised. He has studied the gastricjuice in
an isolated pouch, ingeniously made at the fundus of
the stomach of the dog, from which the juice could be
obtained in a pure state. One of his results is the very
first announced by Beaumont, and confirmed by
scores of observations on St. Martin, viz. that, as he
says, ‘the gastricjuice never appears to be accumulated
in the cavity of the stomach while fasting.” Pavlov has
shown very clearly that there is a relation between the
amount of food taken and the quantity of gastricjuice
secreted. Beaumont came to the same conclusion:
‘when aliment is received the juice is given in exact
proportion to its requirements for solution.” A third
point on which Pavlov lays stress is the curve of secre-
don of the gastric juice, the manner in which it is
poured out during digestion. The greatest secretion,
he has shown, takes place in the earlier hours. On this
point hear Beaumont: ‘It (the gastricjuice) then begins
to exude from the proper vessels and increases in
proportion to the quantity of aliment naturally
required and received.” And again: ‘When a due and
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moderate supply of food has been received it is proba-
ble that the whole quantity of gastric juice for its
complete solution is secreted and mixed with it in a
short time.” A fourth point, worked out beautifully by
Pavlov, is the adaption of the juice to the nature of the
food; | do not see any reference to this by Beaumont,
but there are no experiments more full than those in
which he deals with the influence of exercise, weather,
and the emotions on the quantity of thejuice secreted.

IV. Man and Doctor

Sketches of Dr. Beaumont’s life have appeared from
time to time. There is a worthy memoir by Dr. T.
Reyburn in the St. Louis Medical and Surgical Journal,
1854, and Dr. A. J. Steele, at the first annual com-
mencement of the Beaumont Medical College, 1887,
told well and graphically the story of his life. A few
years ago Dr. Frank J. Lutz, of this city, sketched his
life for the memorial meeting of the Michigan State
Medical Society on the occasion of the dedication of a
Beaumont monument.

Among the papers kindly sent to me by his daugh-
ter, Mrs. Keim, are many autobiographical materials,
particularly relating to his early studies and to his work
as a surgeon in the War of 1812. There isan excellent
paper in the handwriting, it is said, of his son, giving a
summary of the earlier period of his life. So far as |
know this has not been published, and | give it in full:

Dr. William Beaumont was born in the town of Leba-
non, Conn., on the 21st day of November, a.a. 1785. His
father was a thriving farmer and an active politician of
the proud old Jeffersonian school, whose highest boast
was his firm support and strict adherence to the honest
principles he advocated. Williamwas his third son, who,

in the winter of 1806-7, in the 22nd year of his age,

Frompted by a spirit of independence and adventure,

eft the paternal roof to seek a fortune and a name. His

outfit consisted of a horse and cutter, a barrel of cider,
and one hundred dollars of hard-earned money. With
this he started, laying his course northwardly, without
any particular destination. Honour his rule of action.
Truth his only landmark, and trust placed implicitly in
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Heaven. Travensing the western part of Massachusetts
and Vermont in the spring of 1807 he arrived at the
little village of Champlain, N.Y., on the Canada
frontier—"an utter stranger, friendless and alone. But
honesty of purpose and true energy invariably work
good results. He soon gained the people’s confidence,
and was entrusted with their village school, which he
conducted about three years, devoting his leisure hours
to the study of medical works from the library of Dr.
Seth Pomeroy, his first patron. He then went over to St.
Albans, Vt., where he entered the office of Dr. Benja-
min Chandler and commenced a regular course of
medical reading, which he followed for two years, gain-
ing the utmost confidence and esteem of his kind
preceptor and friends. About this time the war of 1812
commenced, and he applied for an appointment in the
U.S. Army, successfully. He was appointed assistant-
surgeon to the Sixth Infantry, and joined his regiment
at Plattsburgh, N.Y., on the 13th of September, 1812.
On the 19th of March, 1813, he marched from
Plattsburgh with the First Brigade, for Sackett’s Har-
bour, where they arrived on the 27th inst. Here he
remained in camp till the 22nd of April, when he em-
barked with the troops on Lake Ontario. His journal
will best tell this portion of his history:

‘April 22, 1813—Embarked with Captain Hum-
phreys, Walworth and Muhlenburg, and companies on
board the schoonerJulia. The rest of the brigade, and
the Second, with Foresith’s Rifle Regiment and the
Eighth Artillery*~—~on board a ship, brig, and
schooner—remain in the harbour till next morning.

23rd.—11 oclock a.m.—Weighs anchor and put out
under the impression we were going to Kingston. Got
out 15 or 20 miles—encountered a storm—wind ahead
and the fleet returned to harbour.

24th.—6 o’clock a.m.—Put out with a fair wind—
mild and pleasant—the fleet sailing in fine order.

26th.—Wind pretty strong—"\increasing—waves run
high, tossing our vessels roughly. At half-past four pass
the mouth of Niagara river. This circumstance baffles
imagination as to where we are going—first impressed
with the idea of Kingston—then to Niagara—but now
our destination must be ‘Little York.” At sunset came in
view of York Town and the Fort, where we lay off some
3 or 4 leagues for the night.
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27th.—Sailed into harbour and came to anchor a
little below the British Garrison. Filled the boats and
effected a landing, though not without difficulty and
the loss of some men. The British marched their troops
down the beach to cut us off as landing, and, though
they had every advantage, they could not effect their
design. A hot engagement ensued, in which the enemy
lost nearly a third of their men, and were soon compel-
led to quit the field, leaving their dead and wounded
strewn in every direction. They retired to the Garrison,
but from the loss sustained in the engagement, the
undaunted courage of our men, and the brisk firing
from our fleet, with the 12 and 32-pounders, they were
soon obliged to evacuate it and retreat with all possible
speed. Driven to this alternative, they devised the
inhuman project of blowing up their magazine, contain-
ing 300 pounds of powder, the explosion of which had
wellnigh destroyed our army. Over 300 were wounded
and about 60 killed on the spot, by stones of all dimen-
sions falling, like a shower of hail, in the midst of our
ranks. A most distressing scene ensues in the hospital.
Nothing is heard but the agonizing groans and suppli-
cations of the wounded and the dying. The surgeons
wade in blood, cutting offarms and legs and trepanning
heads, while the poor sufferers cry, “O, my God! Doc-
tor, relieve me from this misery! | cannot live!” Twas
enough to touch the veriest heart of steel and move the
most relentless savage. Imagine the shocking scene,
where fellow beings lie mashed and mangled—Iegs and
arms broken and sundered—heads and bodies bruised
and mutilated to disfigurement! My deepest sym-
pathies were roused—I cut and slashed for 36 hours
without food or sleep.

29th—Dressed upwards of 50 patients—from simple
contusions to the worst of compound fractures—more
than half the latter. Performed two cases of amputation
and one of trepanning. At 12 p.m. retired to rest my
fatigued body and mind.’

One month after the taking of York he witnessed the
storming of Fort George. The troops were transported
from York to ‘Four-Mile Greek’ (in the vicinity of Ft.
George), where they encamped from the 10th of May to
the 27th, when they advanced to the attack. Hisjournal
runs thus:

‘May 27 (1813).—Embarked at break of day—Gol.
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Scott with 800 men, for the advanced guard, supported
by the First Brigade, commanded by General Boyd,
moved in concert with the shipping to the enemy’s
shore and landed under their battery and in front of
their fire with surprising success, not losing more than
30 men in the engagement, though the enemy’ whole
force was placed in the most advantageous situation
possible. We routed them from their chosen spot—
drove them from the country and took possession of the
town and garrison.’

On the 11th of September, 1814, he was at the Battle
of Plattsburgh, still serving as assistant-surgeon, though
doing all the duty of a full surgeon. At the close of the
war, in 1815, when the army was cut down, he was
retained in service, but resigned soon after, deeming
himself unjustly treated by the government in having
others, younger and less experienced, promoted over
him.

In 1816 he settled in Plattsburgh and remained there
four years in successful practice. In the meantime his
army friends had persuaded him to join the service
again, and, having applied, he was reappointed, in
1820, and ordered to Ft. Mackinac as post-surgeon. At
the end of the first year he obtained leave of absence,
returned to Plattsburgh, and married one of the most
amiable and interesting ladies of that place. (She still
survives her honoured husband, and in her green old
age is loved devotedly by all who know her.) He
returned to Mackinac the same year, and in 1822 came
in possession of Alexis St. Martin, the subject of his
Experiments on the Gastric Juice. By the accidental
discharge of his gun, while hunting, St. Martin
had dangerously wounded himself in the abdomen
and came under the treatment of Dr. Beaumont, who
healed the wound (in itself a triumph of skill almost
unequalled) and in 1825 commenced a series of exper-
iments, the results of which have a world-wide publica-
tion. These experiments were continued, with various
interruptions, for eight years, during which time he was
ordered from post to post—now at Niagara, N.Y., anon
at Green Bay, Mich., and finally at Fort Crawford, on
the Mississippi. In 1834 he was ordered to St. Louis,
where he remained in service dll 1839, when he re-
signed. He then commenced service with the citizens of
St. Louis, and from that time till the period of his last
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iliness, enjoyed an extensive and distinguished prac-
tice, interrupted only by the base attacks of a few dis-
graceful and malicious knaves (self-deemed members
of the medical profession) who sought to destroy a rep-
utation which they could not share. They gained noth-
ing except some little unenviable notoriety, and they
have skulked away like famished wolves, to die in their
hiding-places.

The dates of Beaumont’s commissions in the army
are as follows: Surgeon’s Mate, Sixth Regiment of In-
fantry, 2 December 1812; Cavalry, 27 March 1819;
Post-Surgeon, 4 December 1819; Surgeon First Regi-
ment and Surgeon, 6 November 1826.

From the biographical sketches of Reyburn, Steele,
and Lutz, and from the personal reminiscences of his
friends, Drs. J. B. Johnson, S. Poliak, and Wm. Mc-
Pheeters, who fortunately remains with you, full of
years and honours, we gather a clearly defined picture
of the latter years of his life. It is that of a faithful,
honest, hard-working practitioner, doing his duty to
his patients, and working with zeal and ability for the
best interests of the profession. The strong common
sense which he exhibited in his experimental work
made him a good physician and a trusty adviser in
cases of surgery. Among his letters there are some
interesting pictures of his life, particularly in his letters
to his cousin. Dr. Samuel Beaumont. Writing to him 4
April 1846, he says:

I have a laborious, lucrative, and increasing practice,
more than | can possibly attend to, though | have an
assistant, Dr. Johnson, ‘a young man who was a pupil of
mine from 1835 to 1840. He then went to Philadelphia a
year or two to attend lectures, and graduated, and
returned here again in 1842, and has been very busy
ever since, and is so now, but notwithstanding | decline
more practice daily than half the doctors in the city get
in a week. You thought when you were here before that
there was too much competition for you ever to think of
succeeding in business here—there is ten times as much
now, and the better | succeed and prosper for it. You
must come with a different feeling from your
former—uwith a determination to follow in my wake and
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stem the current that | will break for you, 1 am now in
the grand climacteric of life, three-score years and over,
with equal or more zeal and ability to do good and
contribute to professional service than at forty-five, and
I now look forward with pleasing anticipation of success
and greater usefulness—have ample competence for
ourselves and children, and no doleful or dreaded as-
pect of the future—to be sure | have to wrestle with
some adverse circumstances of life, and more particu-
larly to defend myself against the envious, mean, and
professional jealousies and the consequent prejudices
of some men, but | triumph over them all and go ahead
in defiance of them.”

His professional work increased enormously with
the rapid growth of the city, but he felt, even in his old
age, that delicious exhilaration which it is your plea-
sure and privilege to enjoy here in the west in a degree
rarely experienced by your eastern confreres. Here isa
cheery paragraph from aletter dated 20 October 1852;

Domestic affairs are easy, peaceable, and pleasant.

Health of community good—no severe epidemic

diseases prevalent—"weather remarkably pleasant—

business of all kinds increasing—product of the earth
abundant—money plenty—railroads progressing with
almost telegraphic speed—I expect to come to

Plattsburgh next summer all the way by rail.

But work was becoming more burdensome to a man
nearing threescore years and ten, and he expresses it
in another letter when he says:

There is an immense professional practice in this city.

I get tired of it, and have been trying hard to withdraw

from it altogether, but the more | try the tighter | seem

to be held to it by the people. I am actually persecuted,

worried, and almost worn out with valetudinarian im-

portunities and hypochondriacal groans, repinings,

and lamentations—"Amen.

He continued at work until March 1853, when he
had an accident—a fall while descending some steps. A
few weeks later a carbuncle appeared on the neck, and
proved fatal, 25 April. One who knew him well wrote
*He had evidendy hopes that when his cousin and son arrived with Alexis they

would arrange and plan for another series of experiments, and in another
year or two make another book, better than the old one.
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the following estimate (quoted by Dr. F.J. Lutz in his
sketch of Beaumont):

He was gifted with strong natural powers, which,
working upon an extensive experience in life, resulted
in a species of natural sagacity, which, as | suppose, was
something peculiar in him, and not to be attained by any
course of study. His temperament was ardent, but
never got the better of his instructed and drsciplined
judgement, and whenever or however employed, he
ever adopted the most judicious means for attaining
ends that were always honourable. In the sick room he
was a model of patience and kindness; his intuitive
perceptions, guiding a pure benevolence, never failed
to inspire confidence, and thus he belonged to that class
of physicians whose very presence affords Nature a
sensible relief.

You do well, citizens of St. Louis and members of
our profession, to cherish the memory of William
Beaumont. Alive you honoured and rewarded him,
and there is no reproach against you of neglected
merit and talents unrecognized. The profession of the
northern part of the state of Michigan has honoured
itself in erecting a monument to his memory near the
scene of his disinterested labours in the cause of hu-
manity and science. His name is linked with one of
your educational institutions, andjoined with that of a
distinguished labourer in another field of practice. But
he has a far higher honour than any you can give him
here—the honour that can only come when the man
and the opportunity meet—and match. Beaumont is
the pioneer physiologist of this country, the first to
make an important and enduring contribution to this
science. His work remains a model of patient, perserv-
ing investigation, experiment, and research, and the
highest praise we can give him is to say that he lived up
to and fulfilled the ideals with which he set out, and
which he expressed when he said: Truth, like beauty,
is “when unadorned, adorned the most,” and, in
prosecuting these experiments and inquiries, | believe
I have been guided by its light.”
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Appendix A

The Beaumont papers in the possession of his
daughter, Mrs. Keim, of St. Louis, consist of (1) in-
teresting certificates from his preceptors. Dr. Pomeroy
and Dr. Chandler, the license from the Third Medical
Society of Vermont, the commissions in the U.S.
Army, several certificates of honorary membership in
societies, and the parchment of the M.D. degree con-
ferred upon him, honoris causa, by the Columbian Uni-
versity of Washington, 1833; (2) ajournal containing
his experiences in the War of 1812, from which 1 have
given an extract, ajournal of his trip to Fort Mackinac,
ajournal containing the reports of many cases, among
them that of St. Martin (in addition there is a protocol
of the case in loose folio sheets), ajournal of the exper-
iments, and commonplace book of receipts and jot-
tings; (3) an extensive correspondence relating to
St. Martin and the book, and many rough drafts of
sections of the book; (4) a large mass of personal
correspondence, much of it of interest as relating to
conditions of practice in St. Louis.

The family has a miniature of him in his army
uniform; the only picture which has been reproduced
isof an older man from a daguerreotype. It is satisfac-
tory to know that the ultimate destination of this most
valuable collection of papers is the Surgeon-General’s
Library of the United States Army, of which Dr.
Beaumont was so distinguished an ornament.

Appendix B

On 20 October 1852 he writes to his cousin. Dr.
Samuel Beaumont, on the subject o f‘that old, fistulous
Alexis,” as he calls him. ‘Alexis’ answer to yours is the
very facsimile or stereotype ofall hisJesuitical letters to
me for the last fifteen years. His object seems only to be
to get a heavy bonus and undue advance from me and
then disappoint and deceive me, or to palm and im-
pose himself and whole family upon me for support
for life.

‘1 have evaded his designs so far; but | verily fear
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that the strong and increasing impulse of conscious
conviction of the great benefits and important useful-
ness of further and more accurate physiological inves-
tigation of the subject will compel me to still further
efforts and sacrifices to obtain him. Physiological
authors and most able writers on dietetics and gastric
functions generally demand it of me in trumpet tones.

‘I must have him at all hazards, and obtain the neces-
sary assistance to my individual and private efforts or
transfer him to some competent scientific institution
for thorough investigation and report— must re-
trieve my past ignorance, imbecility, and professional
remissness of a quarter of a century, or more, by double
diligence, intense study, and untiring application of soul
and body to the subject before | die—

Should posthumous Time retain my name.

Let historic truths declare my fame.

‘Simultaneous with this | write to Mr. Morrison and
Alexis my last and final letters—"perhaps, proposing to
him, as bribe to his cupidity, to give him $500 to come to
me without his family, for one year—$300 of them for
his salary, and $200 for the support and contentment
of his family to remain in Canada in the meantime—
with the privilege of bringing them on here another
year, upon my former proposition of $300 a year, at
his own expense and responsibility, and support them
himself after they get here out of his $300 salary—I
think he will take the bait and come on this fall, and
when | get him alone again into my keeping and en-
gagement, | will take good care to control him as |
please.’

Appendix C
Letterfrom Dr. Andrew Combe, 1 May 1838

‘My Dear Sir—May | beg your acceptance of the
accompanying volumes as a small expression of my
respect for your character and scientific labours. |
need not detain you by repeating in this note the high
estimation in which | hold you. The volumes herewith
sent will, | trust, convince you of the fact, and that it
will not be my fault if you do not receive the credit
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justly due to your valuable and disinterested ser-
ViCes. I remain, My Dear Sir,
‘Very respectfully yours,
‘ANDW. COMBE.’

Appendix D
Letter from Dr. Samuel Beaumont, 16 March 1846

“Your letter of the 1stof February arrived here inthe
course of mail, and | have attended to the business
which you authorized me to do. | am afraid, however,
that you will be disappointed, and perhaps dissatisfied
with the arrangement. Mr. Goodrich came here some
five or six days after | received your letter, and made
his proposal, which was to give you every tenth copy
for the privilege of publishing an edition. The number
he proposed to publish was fifteen hundred, which
would give you 150 copies. 1did not like to close the
bargain on this condition, and he was not disposed to
give any more. This was in the evening. 1told him to
give me time till the next morning, and | would make
up my mind. In the morning, after consultation, |
concluded to offer him the copyright for the unex-
pired time (only one year) for two hundred copies.
After some demurring, we closed the bargain. 1then
thought and 1still think it was not enough; but it was all
1 could get. In making up my mind the following
considerations presented themselves: First, that the
copyright would expire in one year, and he would then
have the right to print it without consulting the author;
second, that it would be somewhat mortifying to the
author not to have his work republished, even if no
great pecuniary benefit was to he obtained by such a
republication; and itappeared to me to be quite certain
that a new edition would not be soon printed, if 1let
this opportunity slip; third, | have been long anxious,
as | presume you have been, to see the work gotten up
in a better dress than it originally had, and in a way
which will give it a general credit and more notoriety
among all classes of the reading public than it has
heretofore possessed—/n fact, make it a standard
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work; fourth, it has given us a chance to give it a
thorough correction, a thing which was very desirable.
The work, you recollect, was got up in a great hurry,
and a great many errors escaped our notice. You may
also recollect that the Philadelphia reviewer spoke of
the inaccuracies in the work. And he had reason
enough for it. In looking over the work critically with a
view of correction, | have been perfectly astonished at
the errors that occur on almost every page. And al-
though we understood perfectly what we meant to say,
the reader would find it somewhat difficult to decipher
our meaning. In the first 140 pages | made nearly 300
corrections. These are practically merely verbal altera-
tions or change of phrases or sentences so as to make
them more accurate or perspicuous. | have in no case
so changed the text as to give it a different meaning. |
flatter myselfthat it will now be more worthy the public
patronage; and if for no other, this chance for correc-
tion I consider alone almost a sufficient remuneration
for the brief limits of the copyright. | have also written
a preface for the second edition, making quotations
from American and European authorities in praise of
the merits of the work. From delicacy | have written
this as from the publisher. I think itispretty well done.
The work will probably be published in the course of
about a month, and those designed for you will be
delivered to me, when I shall send them to you. He
guarantees not to sell in the state of Missouri, or the
states south and west of that state. But that, ofcourse, is
all gammon. The book will be thrown into market, and
he cannot control the direction in which it will go.’
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