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So far as my knowledge extends, the first experimental in-
vestigations concerning the effects of alcohol on the living body
in this country were devised and executed by me during the
last half of the year 1850. They constituted part of a more ex-
tended inquiry concerning ¢‘the influence of different kinds of
food and drink on the functions of calorification and respiration,
as indicated by the changes of temperature and the variations
in the quantity of carbonic acid gas exhaled during expiration in
the healthy human system; and the changes which the several
constituents of the blood undergo in their relative proportions
during the passage of that fluid through the secreting organs
and some of the non-secreting structures of the human body.”
The results of the whole inquiry were embodied in an essay
read by me in the annual meeting of the American Medical
Association, in Charleston, S. C., May, 1851, under the follow-
ing title: ‘“An Experimental Inquiry Concerning Some Points
in the Vital Processes of Assimilation and Nutrition.” The
facts and deductions set forth in the essay were listened to with

1 Prepared for the tenth @nnual meeting of the American Medical Temperance Associa~
tion in Atlantic City, June 3-8, 1goo.
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years later, the important essay of Liebig made its appearance,
I read it with much interest, and during the next few years I
met with so many apparently well authenticated facts not in
harmony with his claim that foods composed essentially of fat,
starch, sugar, and the drinks containing alcohol were simply
oxidized and converted into carbonic acid, water, and heat in
the living body, that I planned and executed the ¢ Experi-
mental Inquiry ” of 1850-51. It embraced five distinct series
of observations and tabulated records.

The first was instituted for the purpose of ascertaining the
temperature and the amount of exhaled carbonic acid in a
healthy adult man at 7 A. M., before breakfast; at 10 A. M., two
hours after breakfast; at 12 M., before dinner; at 3 p. M., two
hours after dinner; at 5 P. M. and at 8 p. M., two hours after
supper, while living on an ordinary mixed diet of vegetable and
animal food. The objects sought were to ascertain the varia-
tions of temperature before the regular meals and when diges-
tion was in its most active stage, and the average for the
twenty-four hours, and the same in regard to the proportion
of carbon dioxide exhaled. The observations on a mixed
diet were continued more than two weeks. The second series
consisted of the same detailed observations on the same
individual while limited during three full days to a diet con-
sisting of pure boiled rice with a little white sugar. After a
return to a mixed diet for a week, the same individual was
limited for three days to a diet consisting exclusively of egg
albumin and a very small amount of dried beef, and the same
detailed observations were made as in the second series. We
thus gathered the data concerning the temperature and exhaled
carbon during an ordinary mixed diet, one exclusively carbona-
ceous, and one equally exclusively nitrogenous. 3

They all showed the lowest temperature in the morning,
before the breakfast; an increase of from 1° to 2.5° F. after
each meal, reaching the maximum about two hours after a 1
o’clock p. M. dinner. The average temperature for the twenty-
four hours was o.5° F. less under the strictly carbonaceous diet
than either the mixed or that exclusively nitrogenous. The
proportion of carbon dioxide in the exhaled air also varied, but
not strictly parallel with the variations of temperature. Under
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the carbonaceous diet the proportion of exhaled carbon reached
its maximum about 12 M., under the mixed

and under the nitrogenous not until 7 P. M.

The fourth series of observations were made on the same
individual under the influence of alcohol, and with the same
apparatus. Having learned from the preceding experiments
that the temperature of the body was uniformly increased
during the active digestion of ordinary food, the time chosen
for testing the effects of alcohol was from 9 P. M. to 12 P. M.,
the supper having been taken at 6 p. M., and consequently its
digestion completed before the alcohol wag taken. In a
room well aired and kept a¢ , comfortable and uniform
temperature, at five minutes pef M. the temperature,
proportion of carbon dioxide ed air, and pulse rate
were noted, and at ¢ p, . f brandy diluted with
?vater were taken at once, At g: 45 P. M., the pulse rate had
inereased fen be'at's Per minute, the proportion of exhaled
carbon dioxide diminisheq, but the temperature had remained
the same. At 10 p, M. the pulse rate was only five beats faster
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i i re or less facility to the nour-

T aplprofrrlzi(ziegltz};tflls of the body;” and ¢¢ that.the
ishmen‘t i .t;i orﬁ the respiratory process, like the se.cretlons
Wl iy . d kidneys, is a true product of the disintegra-
o hoses of the structures of the body, while the
o m'etilmogl)ds directly on those changes that take place
fmgf)-m:?riftivi:pand organic actions.” [See N.-W. Med. and
in the n
w8 Journal VO(;. I:It:)fe.r;szr,]ISs 2, I repeated the experiments

" OCtOb?r atge form of both brandy and wine, in connec-
ith alanholiin Parker, then a resident of Chicago. .
Hrrgihl o Henr};tion was taken to avoid having the actlo'n

e L licated by the presence of ordinary food in
o Cotllnpsame time, as in the previous experiments.
theigtam EtiaEt se- o p. M., the temperature under the tongue
w0 ls.e3 76 per minute, respirations 17. Three
g T ere then taken, diluted with water, the te‘m—
il :)Vom being kept uniform at 70° F. T/u.rty
[ e g g tremperature was 98° F., the pulse 84, respira-
ok the’ ty minutes more, or one hour after the bral.ldy
P thlrhz temperature was 9734 ° F., pulse 77, respira-
A d a half hours after the brandy, the tempera-
Waas. o Twe ot 1%° B, pulse to 75, and respirations to 16.
W . t? 1?711 che brandy, and at the end of every half
A I?efore i i'tg of exhaled air was collected in a gradu-
L e 1rflercury, and then transferred to a solution
gted glas‘s o o};/er The quantity of carbon dioxide markedly
S pOt'as .the first two and one-half hours, and then
e the same amount as before the experiment
i retqrne%tz 8, 1852, the foregoing experiment was
began. ().n hO 'sam,e apparatus and regulations, except that
B eta.l«:en in the form of eight ounces of port wine
il wasounces of brandy. The effects were the same
B ly the same in degree. In both, the sensations
wo ki gn neilro);e of dryness in the mouth and fauces, a feel-
ks w‘ere t n and some dizziness in the head, some gen-
ing of e)?hllarfa 1(1)1mbness or lack of sensibility throughout the
oL o nnd a sense of heat in the stomach and face.
a3 SYSitz:ls: :«;ncations continued for nearly three hours, after
These var s
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which they slowly disappeared. The experiments with alcohol
in October and November, 1852

» Were included by Dr. Henry
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lants and Tonics,” presented to the Illinois State Medical
Society at its annual
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mptoms of the disease ‘had
G YeaRRERE betiloartey::rylsgyat}?ered the history of thll‘t}"-
commenced. Durlnge them the basis of my address a's1 Prezlt-_
o gy a!'ld 'maState Medical Society, at the anmua _mihe
dent of the 11111}015 ne 4, 1856, which was Pl.lbhshed in ed-
ing in Vandalia, ]uSociE’ty for that year. Du.rmg the succe
Transactions of the umber of my cases was 1ncrea'sed to 210,
ing four years the nOunt of them was embraced in alpapetr-
and a pretty fu?I acc Practice of Medicine at the zmnuacmee
read in the SECt‘IOH o&edical P s e W onni'-,
ing of the Amerlcanuibushed in the Transactions of the Aisac;c;s
June 3, 1860, and p Vol. 13, pp. 565-676. Of t.he 210f Ire-,
ation for that }'ear:d 70 females; 85 were natwesvz s
ere males Snited States; 25 of Norway an7d Swe (gxf, -
land; 6o of the nof England, Scotland, and W a.les. R
of Germany, and Ii d used some form of alcoholic drink, erS
whole number,. 68 almost daily for from o to twelve yead
mented or distilled; 2 or signs of tuberculosis were noticed.
before any SquTlptor;leeer at the rate of three or four glaszt'es{as
Some had drunk 011] )',eﬂy wine, and a larger number all- m;e
day; others drank chl thus Aabitual drinkers, yet. only ,Iat w:he
of liquor. All were -ds, 5 of whom were admitted into ;
ot z’;"em(?llf. The number who had used
: iodically or irregularly, and were Legtairgzrs
alcoholic drmks. peri was 91, while 51 were total abs a‘ .
as moderate dnr‘xker's wors.  Of those patients who remallie
from all alcohdllc llqtil death, belonging to the first class,l :
under obserVGilUO“ furtlhe disease was only 19 mondls; of tmj
average duration © months; and those of the third clfa.s.s,i(;rsl
of the second class, -:13 se belonging to the first class or 'd1v1s 3
Mzt Oere in such circumstances and with slucll
of habitual drinkersﬁ wable for testing the influence of alcoh‘_) :i
baliE s 7B fayfortuberculosis as could ha:we been dt?VIStivé
the development Od- any evidence of exerting any Prebve;l to
But instead of'a{for u;g s fize ‘. @leohil appeated bo e
or retarding mﬂuent;e’ disease, and to hasten the fata.l ternllj e
the attacks Of- is also sustained by the Fiske Pr :
This concluleli1 of New York, published in the Ameri-
Oh/?e Ijl;er}z'fal Sciences, in 1859.
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s or gain in weight. Note was taken of the
total amount of ingesta andof excreta each day, the body
During the five days the amount of carbon diox-
1aled from the lungs was diminished; the urine
decreased, both in quantity, and in solid constituents;
in frequency, and there was decided
f heat in the surface, and marked indis-
rtion either mental or physical. Yetat the end
of the five days he had gained in weight nearly half a pound.
His second experiment Was with the same quantity of alcohol
for the same length of time, but with an ordinary diet so much
limited in quantity as to cause a daily loss in weight of one
quarter of 2 pound and a general sense of weakness. The
alcohol lessened his sense of hunger and weakness, and pro-
duced less uc:dache but caused the same decrease of excreta,
and an increase in weight. The third experiment was with the
lcohol at each meal with a quantity of ordi-
f the natural requirements of the system.
¢ decrease of pulmonary, renal, and
ase in body weight, while the head-

ache, frequency of pulse; and g.eneral indisposition were more
marked than in the first experiment. A full account o-f th.e
foregoing experiments by Dr- Hammond‘ may be ff)und in his
volume entitled ;:Physiologlcal Memo.lrs: Treatise on Hy-
hed in 1863 Notwithstanding the plain evidences
of a direct anesthetic effect of the alcohol on.the whole nervous
odys his only important inference was that

idly with the free oxygen in the blood,
dioxide, water, and heat, and to that
extent conserving the tissués: Conseq‘uently he still called it
or indirect food, instead of a paralyzer of

PR sensibility and of tissu.e metabolism,. which was really tl?e
effect it produced- Regarding the experiments I executed in
1850 and 1852 and directly corroborated by those of Dr-. Ham-
mond, as positively proving that alcohol, when. t.a}ien into the
living body, reduces temperature, .nerve senstbxhty,. and all
inaribolic changes in direct proportlon.to thf: quantity tak‘en.
it was still claimed that in small doses it exhilarates the mind
ckens the movements of the heart, and consequently

tem without los
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it must be a cardiac and cerebra] stimulant. With the hope of
getting some explanation of ithis apparent inco
1867, I instituted two additional experiments
more exact knowledge of the effect on the cir
the sphygmograph.

On April 6, 1867, four hours after dinner,
digestion had been completed, the tem
noted by the thermometer under the to
and other qualities as indicated by t
recorded. Then four ounces of Bour
diluted with water. The same obsery
perature and conditions of the pulse
every half hour, until two full hours
observations in all respects similgr
except for the whisky, four ounces of sherry wine were substi-
tuted. The several sphygmographic lines were preserved as a
part of the record. It will he seen that under the influence of
the whisky the temperature diminished three fourths of a de-
gree Fahrenheit in one hour, while under the influence of the

same quantity of wine, it diminished ope half a degree in the
same length of time,

Under the influence of whis
ated, increasing during the
decreasing during the second
Under the influence of the
from 78 to 71 Per minute,

ngruity, in April,
in which I sought
culation by using

when stomach
perature was carefully
ngue; the rate of pulse
he sphygmograph were
bon whisky were taken
ations in regard to tem-
were made and recorded
had passed. A series of
were made on April 171,

ate steadily decreased
The qualities of the pulse, as indi-
cated by the sphygmograph, are the same ip kind,

only in degree in the two experiments,
The lines show that each

differing

ore wavy
or irregular ; thereby much res i
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affinities and cell action in such a m'anner as to dimmls’r]l tl::
ivity of nutrition and disintegration, anfi conseqt.lent)"
a?t“"l _Y the dependent functions of elimination, CalOI‘lﬁCathl“l,
dlmu}lstrv:tionp' thereby making alcohol a positive organic
-’ l'nn i tead’of a diffusable stimulant, as is popularly sup-
Sedatlwiol:}f in and out of the profession.” [See Chicago Med-
fc(:zslecki'xamz’ner, September, 1867, Vol. 8, pages U52.2—52:.]
In 1882-83, Professor Martin,‘ of Iohns H'opklns nivers )tr,
d and executed a very ingenious series of experiments
e ine the action of alcohol directly upon the heart of
E determ”;-; ving rendered the dog unconscious, and isolated
i lcmlogr.t andalunis from nervous connection with the brain and
:l;?nafiord, he caused the heart to }De supplied witl.1 }:)tllootd cs:;
taining alcohol in proportion varying from one eighth to i
per cent. Further details would occupy too much space,t i
his results I give in his own words as follows: ¢¢ Bloodlczn al:o
ing one eighth per cent by volume of absolute alcohf)' as N
immediate action on the isolated heart. Blood containing on
that is, two and a half parts per
fourth per cent by volume, : . Al il i
thousand of absolute alcohol, almost invariably o
remarkably, within a minute, tlhe wo(rllf d'o?ehtézr ittheazgalr;;y "
ining one half per cent always diminis ', g
;Cr);t; thegarnount pll)lmped out b?f the left ventncleh to Cs(())rsrr:lazilj
a quantity that it is not sufficient to supply the o
ies.” His experiments demonstrated also that ‘un
?rteneS‘ f the alcohol the heart became so much dilated that
lnﬂuencf"(c)les failed to empty themselves completely by each
e V1en IlAn interesting account of his experiments was com-
SYStO' . d to the Medical and Chirurgical Faculty of Maryland,
Tnumcate tz ublished in the Maryland Medical Journal for
s 18831; anISgd The same was copied into the Jowrnal of
i er’an ﬂ[i’dz'azl Association, Vol. 1, pages 307, 308.) '
R o, Dr. Edward T. Reichert, Professor of Physi-
" i Isti?e—lgjr;iver.sity of Pennsylvania, aided by an 1mpr0\./ed
Ology‘ . for determining the rate of both heat produfztlon
calorlmeter. ipation with the actual temperature of the animal,
e (11.551133 . iments on dogs. Each experiment was
performed e eprfnmh rs after the administration of a
continued six consecutive hou

i quantity of alcohol proportioned to the weight of the
given
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:mmal.. .In‘51xteer} of the eighteen experiments the average

heat dissipation was diminished, in a less ratio, however, than
. . . ’

the diminution of heat production, and the actual res’ulting

temperature of the animal was lowered. In only two cas
. €es

was the resulting temperature slightly increased See 77
: ‘ : . Lera-
ﬁzignczz:;t:é lztt).dri, 189o]. The experiments o[f Professor
e ch/)p Slve{ y Hammerter [ Jo/ns Hopkins Univer-
i bLt Eo.let wd., No'veml?er, 1889] and his conclusions sus-
e G,ibbs byovaror;n[ University Med. Mag., September, 1890]
N dose,s e ying the rr{ode of injecting, concluded that
produced both increased frequency of pulse and

increase of blood pressur
_ ' ssure, but only
tion, while large doses lessened bo)thOf B

One Of the most im )()rtant experim 3 ons
p ental ln\)ebtlgatl

concerning the ““Physiologi :
. C(l L Y 2
Dr. David Cerna, of the Mcedi'lcal&i)tizons e o

of Texas, partment of the University

as given in hi ;

of the Pan-American hl\l*ISelgl‘apelr i,
: . 1cal Congress,” V
His experime gress,” Vol. 1, pp. 396-429.
were Specizli)lly de;tgsnev(;erte i e a,nldp diég 4a1i)d
[ O ascertain th -
the peripheral n the effects of alcohol upon
reSPiratign on nt(:r:]eS) on the circulation of the blood pon
digestion. ,He re:oyd metabolism, on animal heat an(,i on
small doses which ;ridﬁve dexperiments on frogs, t,hree with
; uce 11 lt -
reflex action, and tw : slight and temporary increased
ished the re’ﬁex al:;;(’ﬁwlth larger doses that dire}clztl dimilvl-
frogs thus killed b nally destroyed life. He sa sy that in
b Iy alcohol, « the nerves respondyto 1]: tric
s : elec

effects on the ycirclxﬁhtb °f none at all.” For testing the
Camided i 2jtlon cleven experiments on ‘dogs are
were. iused 55 Iieetis anfl 25- per-cent solutions of alcohol
NS into the general circulation either

through the external iy

: 1 jugular v vV he
A i osr sfenllloral ein. When t
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iflcr.ease in both frequency of pyls
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inning. [n many of the

re'zspiration was noted,
» In two of which the

conclusions were as f

showing the effects of alco
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vagi nerves were severed. The record shows that in all the
experiments the respirations  were, from the beginning,
diminished in frequency and depth and giving rise to a
lower quantity of air passing in and out of the lungs, than in
normal conditions.” This effect the experimenter attributes
to the direct depressing influence of the alcohol ‘““on the
respiratory centers in the medulla oblongata.”

In regard to body metabolism and digestion, Dr. Cerna
records no additional experiments, and only few concerning
but refers freely to experiments by others, from
which he concludes that «¢the drug [alcohol] lessens the
excretion of tissue waste, both in health and disease.”

In 1893, Dr. J. H. Kellogg, of Battle Creek, Mich., in a
paper read at the annual meeting of the American Medical
Temperance Association in Milwaukee in May, and sub-
sequently published in the Medical Temperance Quarterly, July,
1893, in which he gavea summary of the results of numerous
determine the influence of alcohol on nerve sen-
sibility, cerebral sensibility of mental action, on muscular
on muscular strength, and on digestion. In
determining the first three objects he used the chronometer
designed by Virdin, of Paris; in the fourth he used a mercu-
rial dynamometer of his own devising; and his observations
regarding digestion Were based on no less than 2,000 analyses
of the contents of the stomach after a test breakfast. His
ollows: ¢ From the facts above given,
it may be fairly concluded that the results of the administration
of 1 oz. of alcohol internally, are (1) to diminish nerve activity;
(2) to diminish cerebral activity; (3) to impair the co-ordinating
power of the brain; (4) to lessen muscular strengtb; (5) to
decrease digestive activity to a notable extent.” The only
apparent exception noted was in relation to muscular strength.
When the test was applied within the first fifteen minutes after
the alcohol was swallowed, it showed a slight increase of
strength, but after one or two hours it was always diminished.

Dr. Kellogg, in 2 brief paper read in the Section on State
Medicine, at the annual meeting of the American Medical
Association in May, 1895, gave the results of experiments
hol on the quality of the urine; it

animal heat,

experiments to

co-ordination,
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having been clearly proved by Bouchard and Rogers that urine-
from healthy subjects contained several toxic ingredients-

besides its urea. Dr. Kellogg first found the quantity of urine

from a man in good health that was required to kill a rabbit of’
given weight. Then giving the man 8 ounces of brandy and’

receiving the urine passed during the first eight hours he found
that its toxicity to rabbits had diminished one half. The tox-
icity of that passed during the second 8 hours was not dimin-
ished quite so much, while that passed during the third 8 hours

had regained nearly the same degree of toxic effect as before
the brandy had been taken. More direct or positive proof that.

the presence of alcohol 'in the healthy living human system
directly diminishes the activity of the kidneys in eliminating
the toxic elements derived.from tissue metabolism or bacterio-
logical ptomains, could not be furnished.

In 1894 Dr. Chittenden, of Yale University, reported that
the urine of dogs kept under the influence of alcohol for eight

or ten days, contained 100 per cent more uric acid than in the

natural condition.

The American Journal of Medical Sciences, 1896, contains the-

full report of an interesting investigation concerning ¢ the influ-
ence of alcohol and alcoholic drinks upon the chemical proc-
esses of digestion,” by Drs. Chittenden and Mendel of Yale.
The experiments were not conducted during digestion in the
living stomach, but in laboratory apparatus, in which the digest-

ive fluids were allowed to act upon various food substances of’

the proteid class under definite and constant conditions. Nine-
teen experiments were made with absolute alcohol, and twelve
with pure rye whisky, in proportions varying from 0.5 to 6
per cent.  When the proportion of alcohol added to the digest-
ive liquids was less than two per cent the digestive activity was
slightly increased in many cases, but not in all. When the
proportion of alcohol was two per cent or more, the digestive
activity was uniformly decreased in direct ratio to the quantity
used.

Their experiments with brandy, rum, and gin, showed in all
cases decreased digestive action.
experiments with sherr
lager beer.

They also executed many
‘ y and claret wines; with ale, porter, and
In eight experiments with sherry wine the digestive:
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ivi decreased in all but one. In six with claret in
iy i f wi two per cent or less, the
which the proportion of Wwiné was ) . .

i ive'acti s decreased in three, very slightly increased
P o i When the proportion of claret
in two, and no change in one. o e

increased to three per cent, decreased activity was s :
e And the same was true in all the experiments with
ale, porter, and lager beer. C. F. Hodge, Ph. I?., professorZO(f‘

e 1 , in Clark University, made a report in tl}e. Popular
physw Of’l;’;ztﬁlv for March and April, 1897, detailing three
fe[::::i)f uaExpferiments on the Pl?ysiology of Allco}I:oll.’;n Otﬁz

i designed to test the influence of alcoho
o ¢: and it was shown that the presence of so
growih of ye'at‘S <;f alcohol as one thousandth of one per Cfent
e quanntl{e allon) caused considerable retardation, whxc‘h
g FlropS tod b gevery additional proportion of alcohol unt.ll
f”as o ibp e te};n per cent, when all growth was arrested. This.
L f(')ur result of fifteen experiments. The second
i unlfO{'m ts was on four healthy, active kittens between
e expenme;xs old. They were all treated alike, except
i mm:;as given daily by means of a stomach pump
g hol diluted with water, and to the other two
oyt ~0f = e manner the same quantity of pure water.
N saml vere gradually increased until they reached
L e alCOhO' ‘ mptoms of intoxication were produced.
L tigued four months, during which the
. lcohol steadily failed in health, while
d to thrive, and were as.

every case.

3.6 grams,
The experiment was €O
two kittens receiving the a W
the two receiving only water

Spright]YBaS lireeyr'and Friedenwald, in the Pathological Labora-
Drs. ber

Hopkins University, under the‘direc.tion‘ of
tory of Johns . de some very important investigations
Professor Welch, & alcohol on the leucocytes of the bloch
concerning theci‘;;sl of the brain. The presence of alcohol in
and the nerve

. & blood greatly diminished the acFiVitY of the leu-
the circulating bio hrinking or irregularities in the corpuscles
s

Many of the nerve cells of both

on of

d
cocytes, and cause

in.

. . sched hemoglobl

o dlmmISh; cerebellum WETE shrunken, and more ordless

s in some places surrounded by paralyzed or
i

degenerate, and

Dr. A. C. Abbott, first assistant in the
dead leucocytes.

In 1897,
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Laboratory of Hygiene, University of Pennsylvania, reported the
results of experiments on rabbits to ascertain the ‘“influence of
acute alcoholism or their normal vital resistance to infection.”
S-everal healthy rabbits were inoculated with the same pro o.r-
tionate quantity of streptococcus pyogenes. ‘One half the nIt)lm-
ber w.ere given diluted alcohol through a stomach tube, dail
sufficient to produce symptoms of intoxication. To thé: othz;
h.alf no alcohol was given. The alcoholized rabbits becam
?lck quicker and suffered much more severely than those receive-
ing no alcohol. The same effect was produced after inoculati
with the bacillus coli communis; but with the virulent st ; ;On
lococcus pyogenes aureus there was less difference [se § Y-‘
nal of Experimental Medicine]. gy
lab;l)-r.t John fD. Kales, when demonstrator of histology in the
Al atory of the Northwestern University Medical School
(,h{cag.o, executed a series of experiments with the spectroscope’:
and microscope on blood drawn by hypodermic syringe from
the hear't of a living rabbit and mixed with alcohol in varyin
proportions from one to ten per cent of the latter. He foyunfl
when the a'lcohol in proportions varying from one to five
.c'ent was m1xe.d with the freshly drawn blood diluted with cllji(:
tllllebc.l water, it made no perceptible change in the oxyhemo-
%e(:n in si)ectral bailds at oFdinary atmospheric pressure and a
nperature of 98° F. Neither was there any evidence of th
f));ld;t{)on of the alcohql. But when the pressure was dimine-
Lsf jn y means of the air pump to the extent of 710 millimeters
: nercury, the hemoglobin was rapidly reduced by s der
ing its oxygen, which did not combine with the ele e -
alcohol present, but escaped in a free state. It By
§h0\vn that the rapidity of reduction of oxl hem W?S 'further
increased by increasing the proportion of al}::oh Fg ol
when reduced in contaet with alcohol it was leo s g
rf-o;y%enaltion than when reduced without the przsse(r:laczacl));et}?i
alcohol. 1In 1894 Dr. L g
lished a monogrgaﬁ)h in wIl;Ii'cl(l)llfuu, Of' b e
o . ] e details the results of several
¥ alCOhS;(pOe;lraents‘wnh tbe sphygmograph to show the effects
da: o :: ;}rciul'atlon in healthy persons, and claims
iminishes the force and frequency of the

heart’s action in dir
irect pr i A
talien: proportion to the quantity of alcohol
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Dr. Horatio C. Wood, in his address on Anesthesia, in the
International Medical Congress in Berlin, 1890, said: ¢ In my
own experiments with alcohol, an eighty-per-cent fluid was
used, largely diluted with water. The amount injected into the
different experiments from five to twenty
c.c.; and in no casc have I been able to detect any increase in
the size of the pulse, oT in the arterial pressure, produced by
alcohol, when the heart was failing during advanced chloroform
On the other hand, on several occasions, the
s of alcohol apparently greatly increased the
fall of the arterial pressure, and aided materially

he pulse.”
year Pro

ducted a series

jugular vein varied in

anesthesia.
larger amount
rapidity of the
in extinguishing t

During the past
versity, Conn., con
confined in a cage W
of nitrogenous and car

fessor Atwater, of Wesleyan Uni-
of experiments on a man
ith apparatus for determining the amount
bonaceous material taken into the sys-
amount escaping therefrom. Six experiments
h continuing four days. In four of them
ordinary mixed diet with coffee; in the
om two to two and a half ounces of alcohol
¢ an equivalent amount of carbonaceous
lcohol was taken with his regular meals,
and the remainder was drunk between

[See Bulletin No. 69, U. S.
lusions are that

tem and the
were conducted, €ac
the person took an
other two he took fr
each day instead ©
food. A partofthed
mixed with his coffee,
the meals, diluted with water.

Agricultural Bureau]- Professor Atwater’s conc
¢¢the alcohol was oxidized; 7 € burned as completely as bread,

and other ordinary foods in the body and in the same
he oxidation, all potential energy of the alcohol
d into heat OF muscnlar energy. In other
¢ransformed the energy of the alcohol just as
rch, sugar and fat; and that the al.cohc.ﬂ pro-
1s of the body from consumption just as
esponding amounts of sugar, starch, and
he insists that alcohol to the extent of
d a half ounces per day for an adult, must
nd not poison. The sole object of the
have been to prove that a certain amount
and thereby converted into carbon
Jution of heat, in the living body,

meat,
way; that int
was transforme
words, the body
it did that of sta
tected the materia
effectually as the corr
fat.” Consequentlys
from two to tWO an
be considered as food a
experimenter appears t0
of alcohol can be oxidized

dioxide and water with €vO
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but he explicitly states that he took no note of the effects of
the alcohol on the hemoglobin and leucocytes of the blood
the functions of the nervous and cerebral structures, or on the
more important .secreting structures of the body. Conse-
quently he bases his conclusions on a single attribute of food:
i. e., oxidation, to the exclusion of all other necessary qualities,
apparently forgetting that the adoption of so restricted a basi;
would compel him to include ether, chloroform morphine
and many other anesthetic and narcotic drugs ir; his list 0;
foods; for all of them undergo more or less oxidation in the
living body.
The foregoing list of experimental

cerning the influence of alcohol on the livi
in this country during the last half cent

demonstrate, when correctly interpreted: (1) That ethyl
alcohol does not belong, in physiological influence, to the
same class as starch, sugar, and fat ;

e ; instead of being digested
assimilated, and converted into natura] elements of gthegblooé

and tissues, it enters the blood, and circulates through ever
part as alcohol, the same as ether, chloroform, mor ]gq ' g
ofhetr’dr'ugs; (2) that it diminishes animal ’tem elz)r ltne’ aE
d1m1msh1'ng the activity of natural metabolism eierall;re g
by lessening the force and efficiency of the circula%ion 'a( }),’ ;]n t
it lessens ﬂ.le_fun‘:tions of all nerve structures both’ e
and .transmlttmg, and thereby diminishes the ;cute senfso;ly
special senses, and the activity of mental roceness of td'e
Tect. proportlon: to the quantity of alcohol prpesents.Ses )mh =
e o the corpuscular elements of the blood l’ i 8
a§t1v1t.y of the leucocytes, and favors tissue dege ) ?SSeI}s the
direction of fatty, fibroid, anq sclerotic chfnn:sn-ltlon i th.c
lessens every force or energy known in g liVinggboél (‘5) that1 it
m‘uscular force, nerve force, mental force, heat 1{) e
vital or protoplasmic force, both animal a’nd Vege?irlflz’ &

investigations con-
ng body, conducted
ury, is sufficient to

» While the taking of
resulted in direct disturb-

.any othe
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ance of nearly all the functions, both physical and mental, but
those of Dr. Hammond also demonstrated the presence of the
alcohol in the blood and tissues unchanged by its passage through
the digestive organs. The same has also been shown by many
chemists in both Europe and America. Therefore, the classing
of alcohol with starch, sugar, and fat, as hydrocarbonaceous
food by Liebig, was a most unfortunate error, as it has nothing
in common with the three last named except that it is composed
of the same three elementary substances. Instead of being a
product of vegetable or animal growth or vital evolution like
them, it is a toxic product of fermentation; and instead of
undergoing digestion and assimilation like them, it enters the
blood unchanged and exerts more or less disturbing influence
on every function of the living body.

The second proposition, that alcohol diminishes the tem-
perature of the human body, as first demonstrated by me in
.1850-51, next by Lichtenfels and Frohlick in 1852, by Dr,
B. W. Richardson in 1866, and by many others, is no longer
disputed by any well-informed parties. The correctness of the
third prOposition is not only well sustained by the ingenious
experiments of Dr. J. H. Kellogg, and some of those of Dr.
but it is still more amply demonstrated by those of J. J.
Ridge, B. W. Richardson, Lauder Brunton, Kraepelin, and
others in Europe. The fourth proposition is not only fully
justified by the investigations of Drs. Berkley and Friedenwald
already detailed, but also by those of B. W. Richardson,
Delearde, A. C. Abbott, and by all who have investigated the
results of chronic alcoholism.

The fifth and last proposition is a legitimate corollary from
all those preceding it, and is sustained by all the experiments
showing that alcohol diminishes tissue metabolism, animal heat,
nerve sensibility, muscular strength, mental activity, and pro-
toplasmic germination, as detailed by Bocker, Hammond,
Richardson, Parkes, Ridge, Hodge, Kellogg, and others too
numerous to mention. The inference that I drew from my ex-
periments in 185051, that the maintenance of animal heat and
the exhalation of carbon dioxide were the direct result of cell
or tissue metabolism, and not from the oxidation of alcohol or
r unorganized matter in the blood, has since been

Cerna,
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more fully demonstrated by the investigations of Fick, Wis-
licenus, Vort, Pettenkoffer, and Pfluger. Consequently the
presence of alcohol in the blood and tissues of the living body,
repairs no tissue, and liberates no natural force or vital energy,.
but by its narcotic or anesthetic properties it diminishes both
metabolism and the evolution of all varieties of organic or vital
force in direct proportion to the quantity present. And so far
as it unites with the free oxygen in the blood it diverts that
amount from its action on the organized matter in promoting
metabolism, and thereby prevents the natural evolution of
more heat than is liberated by its own oxidation. Therefore,
it displays none of the attributes, and is capable of serving
none of the purposes, of food in the living body; and.there are
but very few morbid or pathologic conditions for which it can
be used with benefit as a medicine; and even for these, other
anesthetics, as chloroform and ether, aré more efficient.



