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of adrenoxidase in the blood,* the respirations are reduced, tl
pulse becomes weak, and reflex activity is markedly djmin'fl ]le
Th_e reduction of the blood circulating in the cutaneous l:e'(l'
laries, supplemented by the deficient (;xvgenizinv power otf 1;; ;
blood, not only gives rise to partial ansthesia t;f' tl f :
but also to a great reduction of the ipl l‘e i
e L the perip reral temperature,
1e awakening after such a dose is often attended with marked
evidence of general disturbance; i.c., mental tor hoT fusi 5
headache and sometimes nausea and ,vomiting sl

General vasodilation is 4
diloe a well-known feature of i
only a\v]'illE‘:()]czl:'it?r:ltaiZ[illuai‘;m long ago observed that it causedfinth;ni?;lctttignngf
led_ experimentally to oo Cngorgement of all vessels. Kobert* wa
walls. As Iabbé{ Odmm"]ude- that it caused paralysis of the v:uscula,:
grew nads after l:tsan other investigators noted that the rabbit’s ear
SeRkan ot H T udsez the general vasodilation had evidently caused
deplete the brai 00] mto the great central trunks, thus ténding to
the lowered owf and the peripheral capillaries. This accounts ﬁ'it!
Cushny.* thaig{ﬁ“mng power of the blood, for the fact, mentioned mf
i e\:entuallv fai1leutjnot0r areas are rendered less irritable by chloral
also explains t} react to the strongest electrical stimulation.” It
v g ie mental torpor and the partial anwesthesi By
y small doses will cause relaxation of the arteriles as Obser:'z(ni

by Labbée. Rajewsky, m y
b S e blob&-p ;rsesc:;g:, observed that small, as well as large,

In ins i
some instances, a therapeutic dose causes flushing of the

iai(;;, lhyl};erz.aesthesia, restlessness, excitement and even delirium
1th hallucinations, This effect is due t i

' the relaxat f
arterioles.* A greater ¢ i al St
' A greater quantity of arterial hlood hei i
into the cutaneous and ‘ Dol i e

' cerebral capillaries
period of morbid activity follows. : sk

Arloi
tha Sumr)l]:n;gt: 1;;;3‘1)13 _not}on[};' that the small vessels were dilated but that
tion doubtless ks the peripheral tissues was increased. This o ci1
Rajewsky* (;bsepl:e:]al]s In the deeper organs, including the (’(:r:ionf ;
he spinal panged reflex irritability in frogs and that at this tim
& rise of tg‘;lngemtwere overexcitable. Moreover, Levinstein® (:b'q e
having noted g ;a. ure followed by marked fall. Some investi se;' ey
mersed coneiudpd"%;}nogmphlfan_.\' an increase in size of the lj g: ors,
Similar’ b ie at chloral increased the arterial Hrésture lmB im-
passively by 8 produced when the peripheral expilincles on i ut a
‘Vﬂﬁtl’s‘lahiyrﬁzu%u? d:latlxon‘ of their arterioles, Cerna “_TOE;_ k_l]ate_:d
curarized do \?t‘] ound it impossible to raise the’ blood-pr i
Preiﬁendﬁrfeg—’} f 1th any dose of chloral. Even with the s ]1], il
r* found that the supposed period of prelimirlj)a gﬂ?gap}l’

) was

Author's eonc Tusion.
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followed by a steady decline of blood-pressure, while Andrews and
DaCosta® ascertained that very large doses “decidedly lessen arterial

pressure.”*

A toxic dose tends to paralyze the adremal center and to
arrest therefore the functions of the adrenals, and the formation
of adrenovidase.* It tends to kill, therefore, by paralyzing the
respiratory function.* The patient sinks into a profound sleep
from which it is practically impossible to awaken him, the skin,
owing to the morbid condition of the blood, being absolutely
insensible. The pupils are widely dilated and the muscles are
completely relaxed. The heart having lost the sustaining aid
of the adrenal secretion and being nourished with blood deprived
of its main constituent,* becomes steadily weaker and more
jrregular, the pulse presenting the same character. The tem-
perature steadily declines and the respirations become gradually
glower and irregular until they cease, death occurring from
asphyxia. The heart continues to beat a short time, stopping
in diastole. Oceasionally, however, respiration and cardiac ac-

tion cease together.

The diminution of adrenal seeretion, i.e., adrenoxidase, being the
cardinal factor of the morbid process, it becomes a question whether
chloral actually reduces its production. B. Ward Richardson® found
that this drug reduced the coagulability of the blood—a morbid phe-
nomen due, we have seen, to diminution of fibrin ferment. As previously
shown, this body is adrenoxidase.* Now Model* observed that chloral
predisposed to hmmorrhage—a phenomena due to reduced coagulability
of the blood—while, on the other hand, Duncanson® and Lange* found
that adrenal extract (which becomes adrenoxidase in the blood) con-
trolled the hemorrhages of hemophilia, a condition due to deficiency of
fibrin-ferment. .

Again, we have seen, that removal of the adrenals or ligation of
Yheir efferent vessels causes a rapid reduction of the blood-pressure and
of the temperature, ending in death, the characteristic phenomena of
chloral poisoning. This is surely due to the fact that the blood is
deprived of the adrenal secretion, for Strehl and Weiss,” after removing
one adrenal, found that they could eontrol the temperature and the blood-
pressure at will by pinching and releasing the efferent vessels of the
remaining adrenal. Now, when chloral has brought an animal to the
verge of death, adrenal extract immediately counteracts the lethal condi-
fion. Gottlieb™ “chloralized rabbits until the heart beats became irregu-
lar and excessively slow. An injection of suprarenal extract at once
restored the regularity and volume of the pulse. He tried the same

* Author's conclusion.

o DaCosta: Amer, Jour. Med. Sci., Apr., 1870.

82 Ojted by Wood: Loc. cit., p. 148, thirteenth edition, 1906.

8 B, Ward Richardson: Loc. cif.

% Model; Miinch. med. Wochen., Bd. xlvil, 8. 1739, 1900.

5 Duncanson: Brit. Med. Jour,, Feb. 21, 1903.

® Lange: Mfinch. med. Woch., Bd. I, 8. 62, 1903.

® Strehl and Weiss: Arch, f. d. ges. Physiol., Bd. Ixxxvi, 8. 107, 1901
8 Gottlieb: Arch. f. exp, Path. v, Pharm,, Bd. xxxvili, 8. 99, 1896.
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experiment when the pulse was no longer registrable by the manometer;
a similar result was obtained, and the heart almost immediately resumed
its normal action.” Here the adrenal secretion became converted into
adrenoxidase and thus supplied the blood for a short time with its
pabulum vite—in lieu of the animal's own adrenals, inhibited through
paralysis of its center by the poison.

Chronic Poisoning.—The prolonged use of chloral hydrate
provokes phenomena due to continued depression of the adrenal
center, lowered metabolism, and the resulting general vasodi-
lation.*

Respiratory disorders are frequently observed. The most
prominent symptom is dyspnea due to the diminution of adren-
oxidase in the blood.* This may be severe and even alarming
when the general vasodilation becomes sufficient to slow the
circulation, and when the right heart, owing to the inadequate
supply of adrenal secretion and adrenoxidase,* becomes fechle.
The dilated capillaries allowing the blood fluids to traverse their
walls with unusual facility, cedema may oceur into the mucous
membranes, skin, or deeper organs. Mental disorders are also
witnessed in some cases in the form of intellectual torpor, loss of
memory, or impulsive illusions and hallucinations due to fluctu-
ations in the caliber of the vessels and the quantity of blood sup-
plied to the brain. If the use of the drug be stopped suddenly,
the vasomotor nerves sqon resume the ascendency over the ves-
sels, and the brain, receiving an influx of blood containing a
greater supply of adrenoxidase, becomes overactive. Manifesta-
tions resembling delirium tremens may appear under such con-

.ditions. Cutaneous disorders are frequently observed. These
are mainly due to the accumulation of wastes in the blood, owing
to its reduced catabolic activity, and to the reduced propulsive
vigor of the blood-stream which the vasodilation involves.
They may assume the form of erythema, ecchymoses, petechiz,
or of ephemeral red patches, either in the skin or mucous mem-
branes. The lesions sometimes cause congiderable trouble, how-
ever, ulceration, fever and pymmic toxaemia.
» H. W. Mitchell® reported an interesting case which, as he says,
illustrates the resemblance between alcohol and chloral delirium.” . The
mental disorder became so marked that the patient had to be placed in

an asylun_l, Wit-hdrm\'nI‘ of the drug, stimulation, forced feeding, hydro-
therapeutic measures, with a hypnotic the first three nights, were fol-

* Author's conclusion.
B'W. H. Mitchell: Loe. cff,
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The author refers to Elliott,” who states

lowed by complete recovery. O L ing

that “there was no appreciable difference
from the use of alecohol or chloral.

The treatment of chloral poisoning is described in a special
section at the end of this volume. ; o A

Therapeutics.—Chloral is mainly uﬁed. in 1..nsommc‘1,. tSp‘tt
cially when associated with nervous irritability. Its gl."e"l;
value in this connection is due to the.fa('t that by km\'vu‘?;
metabolic activity it depresses the functions (?f all .meﬂular e e—
ments including those of the nervous system, in which, we ha\l{.
<een. adrenoxidase likewise circulates.* The slight fall 1:;f hl.not 7
pressure which the lowered metabolism in the muscularis of the

s causes when therapeutic doses are given, promotes isch-

o cl
i the soporifie

emia of the cerebro-spinal system and facilitates e
offects.® Tts influence on pain (which is due to h_\'pvrzmnm_r{)

the sensory terminals®) is slight, however, because the (-11'1(}-
tion of the arterioles caused by the remedy a'ullnws an excess
trate the capillaries, thus offsetting what anal-
gesic effect the lowered metabolism 11_1 the cellular elm.nizn_ts
might otherwise procure.* The l-ec.:ogmzcd \ialue cjf ch.l?{'ﬂtii:.
chorea, paralysis agitans and uremic comrulsmr‘m as a pa ja o
is also due to its depressing influence on the vital and vascu a;
mechanism,* which in these conditions are 1}(]1.}"1 (n-'c-ractl\l;e-.

This applies as well to puerperal £’f‘1ﬂ.?rip,\‘lﬂ',' epilepsy, ?‘r.r;nfala:
phobia and infantile convulsions, in all of which Ch.lm‘fl? 1; re
quently used; but it should be I't?m@?l\l)ﬂl‘ﬂ(l. that it 13‘ \ “?
means a curative remedy* and that it tends, like .&” depressants,
to promote the formation of the toxic wastes which act as spas-

of blood to pene

mogenic agents.”

DRUGS WHICH RESEMBLE CHLORAL IN THEIR
PHYSIOLOGICAL ACTION.

Paraldehyde acts much as does chloral. It primarily
lowers the funetional activity of the adrenal c?ntor,-and by t]m{;
indirectly reducing the proportion of adrenoxidase in the blood,

correspondingly inhibits metabolism in all tissues. As a resul
] d and general vaso-

the muscular layer of the vessels is relaxe e
‘not s 1 a8 c : WS.
dilation. though not so marked as in the ease of chloral, follows

* Author's conclusion. i
e Elliott: Lancet, May 24, 1875.




1324 INTERNAL SECRETIONS IN PHARMACODYNAMICS,

The sleep produced by therapeutic doses usually comes on within
five minutes. It is not attended by anwsthesia, but resembles
that caused by chloral, being calm and restful, and usually lasts
five or six hours. Tt is likewise due to diminished metabolic
activity in the cerebral nervous elements, and its effects are
more marked in normal than febrile subjects, Occasionally,
especially in the latter, it provokes unpleasant dreams and night-
mares, and flushing, owing to a slight dilation of the arterioles
and the admission in the cerebral and peripheral capillaries
of a slight excess of arterial blood over that compatible with
normal sleep. As a rule, the awakening is not followed by un-

toward symptoms; at times, however, depression, mental tor-

por, and lack of energy are complained of.

A tozic dose produces general muscular relaxation and
unconsciousness and, sometimes, cyanosis, The cardiac contrac-
tions and the pulse hecome gradually weaker and intermittent.
The respirations, at first rapid, soon become shallow and irregu-
lar, and death occurs from asphyxia. The symptoms that appear
in paraldehyde habitués are similar to those observed in the
chronic form of chloral poisoning, and likewise include emacia-
tion, great muscular and cardiac weak

ness, and mental disorders,
These are sufficiently severe in some cases, that it becomes necos.

sary to place the patient under restraint,

Sulphonal.—Begides lowering the funetional activity of the
adrenal center,* sulphonal tends to decompose the haemoglobin,
as shown by the many cases in which hematoporphyrin, i.e.,
iron-free hematin, is found in the urine. Any drug capable of
such an action cannot but undermine the health. Preference
should be given, therefore, to chloral or paraldehyde.

In therapeutic doses sulphonal produces apparently normal
sleep of several hours’ duration, from which he may awaken in
his nsual condition, Not infrequently, however, he experiences
mental torpor, some lassitude, and perhaps vertigo, If the use
of the drug is prolonged, it may give rise to general weakness,
principally of the lower extremities, and sometimes to faintness,
nausea, vomiting and serous diarrheea. When large doses are
used, the foregoing symptoms may more or Jess suddenly he
accompanied by more serious ones, Respiratory phenomena,
the salient features in acute cases, then appear: the face and

0 325
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the
art’s

an -‘\.O(l,
b d\ 20 e @ ]d d ll\ d, t] e l 3 l"\ ;
T h[} rations re ]U.L Ed 1 11 lhl.'!. n h 11 W 11111 Hl ht

action feeble and intermittent. chid S g e
In acute poisoning met with in su jects 2 A
l m it has been administered some time,

drug or others to who epigastrium,

h as coli ut the
premonitory symptoms, such as collc.abto‘ o
: b g
vyomiting, diarrhcea, or obstinate constipation, & p p
J

; appear; such is seldom the
tion and marked weakness, may appear; but suck

i i jorit
in neurasthenics. In these, which constitute tl;e mla(]1 : ry
case ir g 8. i g
of cases, the acute symptoms usually appear suddenly
inate fatally. e, L\ e
E Trional—Trional, which is very s}mlla.r 1'to ﬂ:(.stf <
lly, : ] in i al effects.
chemically, resembles it also n its ph}alolqglca i
| resaiu;g action upon the adrenal center is n}llor am ,iq
it igsociati ¢ n the hemog 8
‘hile its dissociating effect upo
owever, while its d ‘ , e
11-0bal-;13r less active. It is, therefore, somewhat more | i
/ soning oce
gs an hypnotic, and when acute symptoms of poison ];i;ke‘y t(;
the cin;lces of recovery are greater, and arefnot s.us fpnison
i 3 A ; . "
. ty of cases o
2 vo doses. The majorit] :
appear after one or tv : e
nlzg ocenr in persons who have taken the dlugffome‘ t_tiated ¥
] en ini )
to toxic doses are o .
The symptoms due 2 i g i
olic, persistent nausea and vomiting, and dmrrhmi;J,l ; ﬁ,:lidi
. i 0od- ‘
i suédgn relaxation of the vessels and outpourm:q of S
: . - 3 o g &
into the alimentary canal. This is usually followec )] :
L is 0 intestinal muscles—:
nate constipation due to paresis of the intestinal 'm!ar]v T
( esis witnessed in various parts of the body, p':ll"il(‘,ll e
i : s acti the pulse now become ver)
iti t’s action and the | . o
xtremities. The heart’s % Mt
O\trk and rapid, and dilation murmurs are sometimes :_h cer e
o : i i 1 mpendi
over the mitral and aortic valve-signs—signs of i IIi)tanﬂv,j
i ; n )
heart-failure. Respiratory disturbances occm{ conif) thpqe;
" i ranosed and the patient laps
i ay become cyano k)
the lips and nails m 3 nr
into (I:)oma Death occurs most frequently in cases 1:antiﬁvg
. De . : :
hematoporphyrin is found in the urine. But large (!ic rew
[L o : : S '
. of urobilin and bilirubin are still worse a8 p}:ogl:sabbin hhas
since they indicate that the disintegration of hemog

reached its most advanced stage.

* Author's conclusion.
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ALCOHOL.

Physiologi i : ¢
mentarrycan‘ %‘10&1 Acfnon.—’l he effects of alcohol upon the ali-
s g}m ; :t vary with the proportion contained in the ingesta
e latter contain less than fiv e
, S 1ve per cent. of abs g
e SR the ] . of absolute alco-
secretory activity of the salivary gastric glands is i
creased reflexly and the digesti w5 eniiflor
A t,dh and the digestive process is either stimulated
i ‘t] ltated, or umimpaired. When, on the other hand, t} :
proportion 18 excee astion: i . ; d
L]a\l, i :Inl 18 exceeded, the digestion is not facilitatocl, and
o0 s }e]a_j\ed. A beverage containing ten per cent. of abso
pmp(;i ti010 an}d above, interferes with the digestive process in
* On & 1Y by : 5 : i3 : ' i
A ]d.s-t e pe 1_cent.1ge is high, by inhibiting the diastatic
proteolytic activity of the gastric juice s

The experiments
o ot]]e]'se?lg‘i':z!“:!ent? of Buchner,™ Chittenden and Mendel,® 8 8
Sootits Gldiy hown that when there is not more than ﬁvfp e L'tomk
ey thu.lt':l ath}e. beverages ingested, the salivary d]i I’_(tt_‘-l'lt-- f_Jf
oo R righer proportion of alcohol tends to %ie:’l ¥ the
and Jackson® a-zf}rii;‘elglne ; Exeemls 10 per cent. Chittenden le{‘nft;]h‘f
i _ascribe the increased flow of salivs ¢ actior 5
Gl;).;t?if :lrilltitflon Pf‘tlw aleohol on the nra‘t? rf&-xfgﬁsr.l\dia(t}o“, o
i sn{a]!g:“ﬁ ;0;;5 correspondingly influenced. The :tf?n lati
of Nothuagel aud]Rgn ites ::f aleohol is emphasized by the ob l'l'atl'ng
DR and sslnlmi} that a single drop'injected into tl SG‘-l\aleUll
eyl thcr,ough tﬁel 5 gastric ﬁ'ﬂt_ulu, suffices to prt)mké a ﬂov.v]efbtomm:h
e (ﬁn"u[n' Chittenden, Mendel and Jackso I(;a gz}strlt‘
ke Bec;t:-.o found that aleohol in morlorato.d‘o‘:-; di,Lkow-
ol R 1c;n of gastric juice, its proteolytic activi e
creased the aciﬁi(tme }]ntlilc acid. Richet™ like\\'ise"obﬂc(r\mlc:l‘;‘r t;nglt o
S idity of the gastric jui Simila cotnfrp ebiebiad
L i ok e g Juice. Similar effects are obfai
s iy » Moulinier, and Spiro,® when ale is admi "'uned‘
D ?éirllnglnc..rx, as observed by Grénet.™ it is ;lljsgcl']t[:'lt]]? e D
i secret!io::m;;’!(wer’t that after the ingestion of ‘St:lntll? E;:)p motolil.
e fepeies ; 3§ sma BES
Eere %ﬁd i administ‘ér:dl.l Juice continued much longer than :rhmt;
: e pernicious influence of
letiys b e of a large percentage i
Dfé\ﬂl('()hﬂl Iz‘zﬂlsﬁ:t.; Icit;:‘tg'a g‘-tla'ude Bermu‘dp}ms Shs;ﬁf;l cg]ail(:;':g;g] rl1 s
e el i ric secretion and its fer . ek
e T\:gyotlr::(}-)jm;i!fhe digestion of albumins, a::"n(t]? Pq?.IU?-l"S_kl"
gl Rt‘\i(‘;:cq ra'ia'd{ takefn before or rluring a il;*a]lonillt;fflllnl’%
B f sts 8. Taken after : is q ity inhibit
igestion.  Lauren™ found that it reducel:gwttl,lllz Ea!;']tsiv?tl;'&motflt% o
3 epsin on

% Buchner: Deut. A
82 Chittenden aﬂd'M;-SELY: 1. klin. Med., Bd. xxix, §. 537, 1881

189(1‘.“ i Amer. Jour. Med. Sei., Jan. Feb., Mar., Apr
. Chﬂ{feﬁdoﬁ' %.oned. Jour., Dee., 1901. R

& Nothinaael ar nRel and Jackson: Amer. Jour. of P

® Radzikowski: Arg}slﬁibm:h: “Mat. Med. et Thor"ap " ths.. bt

o Sedslkowski: Arch f. d. ges. Physiol., Bd. lxxaiv: §. & T

% Spiro: Minch g!el'\ihn\?’yat;; Loc. cit., 'vol 'iiUDXiX:"’S' v B

i ] b ., Woch., Bd. fi, S, 1871, 190

i Emgtegn CMr.d de la Sce. de biol., ‘:511311.-1:{.\' sﬁ ]:3(:" 1;"\!,

;: Gluzinski: éifvdﬁlfy?s\;;d e Sent..lﬁ' ];M i

I H ] y I
Lauren: Chem. Zeit. Rv?];l.l.m;: 3{';)016:‘;5{ Tt - 8
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albumins. Thibault™ noted that when the aleoholic strength exceeded
tivity of the gastric juice was at once

12.5 per cent. the proteolytic ac
% who also obtained stimulating effects

reduced. Chittenden and Mendel,
from weak solutions, found that when the ingested mixture contains
from 5 to 10 per cent. of absolute aleohol, retardation of the digestive

rocess becomes noticeable, and that a 15 to 18 per cent, beverage retards
it from 25 to 35 per cent.
arked affinity for oxygen, the harmless-
solutions, such as beer, is due
of alcohol is promptly oxidized
gastric and intestinal secre-
to compensate for the defi-
d, reflexly increase their fune-

Alcohol having a m
ness or beneficial effects of weak
to the fact that a small quantity
by the adrenoxidase of the oral,
tions* The glandular elements,
ciency of adrenoxidase thus create
tional activity.*

When sufficient alcohol is taken to exceed the oxidizing
wers of the secretions of the alimentary canal, the excess is
ation and is oxidized therein by
cles,* a very small
al

po :
absorbed into the general circul
the adrenoxidase of the plasma and red corpus
(about two per ceut.) being excreted in its natur

quantity

state.

Liebig many year ago advanced the view that the greater part of
the alcohol absorbed from the alimentary canal becomes oxidized in the
body, and that but a very small quantity is eliminated by the lungs
and kidneys. His opinion was opposed on the plea that it was prac
tieally all eliminated unchanged, but the experimental work upon
which this view was based was shown by Baudot™ to have been faulty,
and the weight of evidence contributed since has fully sustained
Liebig’s co 1 7 in experiments

usion. Anstie® Thudicum and Dupré’
upon a large pumber of subjects found that the quantity of alcohol
eliminated with the urine was trifling, i.e., from 0.25 to 0.82 per cent.
Schulinus,® Buchheim™ and Lieben* not on

ly confirmed this fact, but
found that while the elimination with the excretions was inappreciable
during the two or three hours following its

ingestion, 25 per cent. of the
drug had disappear

ed from the blood and tissues. This in turn was
sustained by a second series of investigations by Anstie® who not only
again found that although the aggregate of alcohol elimipated in the
urine, feces, sweat and breath »f a dog to which

large quantities had
heen administered was trifling. the body of {he animal contained none.
Binz and Heubach® and Bodlinder® and others also ascertained experi-
mentally that aleohol was eliminate

d in trifling quantities. Precision

¢ Author's conclusion.
7 Thibault: Jour. de pharm. et de chem., Feb. 15, 1902.

7 Chittenden and Mendel: FLoe. cit.

7 Baudot: L’union méd., vol. xix-XX, Pp. 973, 357, 374, 390, 1863.

7 Anstie: ‘‘Stumulants and Narcotics,” Phila,, 1868.

7 Thudicum and Dupré: Tenth Rep., of Med. officer of Privy Council, Lon-

, 1868,

' Schulinus: Archiv. f. Heilkunde, Bd. vii, S. 97, 1866,

™ Buchheim, Nothnagel and Rossbach: “rpherap.,’ . 350, 1889

# Lieben: Ann. d. Chem. u. Pharm., Bd. vii Supp., 8. 236, 1870.

81 Anstie: Practitioner, July, 1874

82 Binz and Heubach, Nothnagel and Rossbach: “Therap.,” p. 350, 1889.
8 Bodlénder: Phiiger's Arch., Bd. xxxii, 8. 398,
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was recently given to thi i

s o0 10 LIS question by the comprehensiv ¢

per cent. tl;“gl:ft:]lgg;ft]'“ Wwhich showed that in [ihe mllixl;to 1:‘:(:131?.1:.0};?3 O‘f
g e 110 Vc_ontm!m[i in six ounces of whiskey ia‘tel' s i
- o ddm lﬁlbtiljt&’ found that even when lhl:t".(‘ llTl{TlﬂL{‘d-
e (i(:qt:-m!-l:(;m‘?iltl“'“H g’l'\l'('ll, 87 to 90 per ('en[l r.p‘.f(‘tiillzrt(}:tﬂicl)
. 'stroy thin eight hours. Cushny* 01;1 hasizes )

too high a \'ahmtt?mll“fol;”th‘: natf glenlﬂmll,\' il &Il:li;llrlll’ti:l “;s
o : ] A cohol exerete 2 to v
cent. of that ingested escapes oxidati;;cismd Nk 3

Ih(} ]0 S 0{ O gel “l - () 08es ) e 88 =
JSE (Y, i
: : ] \\;- 1 ][(']I ﬂl(n] ] “D]]l £F l]p( n t]l t]‘ Sles
] & u“del( 0Ing 0“.1(' ltll’ ] 7 2 eres . b
W o (w) « n in fh(’ )IOU(] "Ea1] ] { 1
g«_("“er, l . 'OI! 111 = St]l U]L IIII(‘II res “]th
a Dlltlltl d ]‘. e ore, ]0“ ers tl](} ﬂ(‘l‘it\ Of Ti € ‘ltﬂ

process. Any quanti

¥y quantity of alcohol i

; ¥« absorbed into sirculati
thus acts as a depressant. pln ey

The utilization ¢

; 7 of the blood’s oxy:

P et { 4’5 oxygen for the oxidati :

e ac:?\t'itti?l)((:)f]]t-lllrig {033 for the tissues, the rvsu?i“f['l:ig?n' Of’ t”m!w]

is illustrated by thd f.".lta] processes. That such is a(’ttlﬁ]]‘" r;,'tliwtmn

Y res‘irftte . act t:hi‘lt a_lthough Binz5 J:Lquet”"“ an l}-““]u e

o e}iminart)ed( igtgﬂa&f{n'l‘t.\l‘ 1]9. augmented, the quzmtitv( of (lllll"ll;lol:;::
: ] * who e ; ‘ :

Hammond,* Boeck and Bauer,® Igllfsg}{“imi Ny o Diis,

The labo: : and many v
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in view of the loose hold oxyhemoglobin has on

oxidation, especially
“that substance which, to so

oxygen. Bouchard® refers to aleohol as
high a degree, slows the nutritional processes.”

Alcohol is not a food; it does not replace proteids. fats or
carbohydrates. The heat energy it liberates when oxidized is
not utilized by tissue-cells, i.e., in tissue metabolism, and is
therefore wasted.* The tissues being deprived of the oxy-
gen thus consumed by aleohol, catabolism 18 correspondingly
delayed ; and this in turn, proportionally retards the assimi-
lation of materials by the tissues. The only effect of alcohol
absorbed from the alimentary canal, therefore, especially in
view of the fact that it supplies the organism with no tissue-
building material, is to interfere with the nutritional process.
In other words, it only spares the proteids, fats and carbo-
hydrates as do asphyxiating agents, i.c., by hindering tissue

regpiration.®
Aleohol is believed by some investigators to replace proteids, and
by the majority of them to replace fats and carbohydrates. H. F.
Hewes™ aptly remarks in this connection: “The property of sparing
tissue is possessed by several narcotic substances, as morphia. It would
be as reasonable to class this substance among the foods as aleohol, if
this property were taken as the distinetive quality of a food.” Indeed,
the greatest authority on thermochemistry, the late Prof. Berthelot,”
. held that aleohol is not a food.
Atwater and Benedict, in the
clude that the potential energy of a

into working energy as thoroughly as
cannot be accepted in the sense that aleohol can replace food, since the

energy liberated is merely heat enmergy. As emphasized by F. 8. Bene-
dict.® aleohol does mot build muscular or adipose tissue, thus failing
in the essential role of true foods; it only furnishes a supply of heat
while being oxidized. Indeed, were the working energy thus liberated,
aleohol would exceed considerably in value that of ordinary aliments,
since, as caleulated by Dupré,® aleohol liberates during its oxidation
nearly five times the heat units that an equal quantity of lean beef
would produce. Kassowitz'® has also laid stress recently on the fact
that aleohol only acts as @ stimulus, and that the substitution of a
given proportion of non-nitrogenous food by a quantity of alcohol of
equal calorie value, is associated with diminished working capacity and

a dissipation o° vital resources.
All this is further emphasized by the fact that concurrently with

increased heat production, alcohol causes decreased nitrogen excretion,
Thus, Bevan Lewis'® ascertained calorimetrically that, while, as a rule,
the heat production was at first lessened in rabbits by small doses, this

exhaustive study referred to, con-
leohol is converted in the organism
is that of ordinary food. This

* Author's conclusion.
9 Bouchard: ‘‘Mal. par ralent. de la nutrition,” second edition, p. 184, 1885.
% [, I, Hewes: Boston Med. and Surg. Jour, Sept. 6, 1900
% Berthelot: Brit. Med. Jour., Mar. 14, 1803
10 B, S. Benedict: Boston Med. and Surg. Jour., July 10, 1902,
101 Dyupré: Practitioner, July, 1872.
102 Kassowltz: Phiiger's Arch. f. Physiol., Bd. xe, 8. 421, 1902,
108 Bevan Lewis: Jour. Ment. Sci., Apr., 1880,
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was replaced by a considerable inerease in heat production, especially
after large doses. This was confirmed by E. T. Reichert and H. C.
Wood™ in dogs. The greater relative heat-value of large doses is
obvious in these experiments, and yet, Norris and Smith' found that
1.9 e.e. to the kilo of animal increased the excretion of nitrogen two
per cent,, but that 2.3 c.e. per kilo decreased it two per cent. This
reached nearly nine per cent. when 2.7 c.c. per kilo were used.

That the waste of heat energy simply inhibits tissue metabolism
is shown by the diminution of catabolic products. Hammond'™ found
that alcohol decreased the excretion of urea, chlorine and phesphorie
acid. Riess' observed that it lessened the excretion of chlorides, phos-
phates and sulphates, and to a marked degree that of urea. Rosen-
feld'™ and other investigators, after producing nitrogenous equilibrinm
in man, found the nitrogen elimination distinctly decreased, i.e., lower
than the intake. Aleolhol was undoubtedly the active factor in this
morbid process, for while A. Ott"™ observed an extremely low excretion
of nitrogen the first day alcohol was used, H. Keller," on the other
hand, found that as soon as the use of alcohol ceased, the excretion of
nitrogen rose rapidly until it was one gm. above normal—this excess
persisting three days. Indeed, Miura'® was led to conclude, by a series
of comprehensive experiments also showing a marked decrease of nitro-
gen, that the effects of aleohol in this particular were similar to those
of a reduced diet.

This is equally true of earbohydrates. Miura found that when
sugar was replaced by isodynamic quantities of aleohol, a low nitrogen
excretion occurred in subjects placed in a condition of nitrogenous
equilibrium, but that on restoring the sugar the nitrogenous equilibrium
was resumed. It is evident, therefore, that aleohol is not a substitute
for carbohydrates. This accounts for the fact recorded by explorers in
the Arctic regions, that the use of aleohol greatly reduced their resist-
ance to cold. Again, Chittenden™ found that aleohol reduced oxidation
in the liver. This he characterizes a pernicious influence of which car-
bohydrates and fats are free. While the latter bodies are simply
oxidized into earbonic acid and water and converted into glycogen and
fat, alcohol is not. He concludes, therefore, that this establishes a dis-
tinet line of demarcation between aleohol on the one hand and carbo-
hydrates and fats on the other. And this applies to the rest of the
organism as well. Briefly, in the words of Woodbury and Egbert,"® the
physiological action of alcohol on the human body is destructive, but
never constructive.

Untoward Effects.—The first stage of alcohol poisoning,
that known as drunkenness, may be provoked by varying doses,
small quantities sufficing, in persons unaccustomed to its use,
to produce phenomena which only occur after the ingestion of
large quantities in habitual drinkers,

When a so-called “stimulating” dose of aleohol is ingested,
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12 Chittenden: Med. News, Apr. 22, 1905.

13 Woodbury and Eghert: Jour. Amer. Med. Assoc., Mar. 31, 1800,
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it liberates heat-energy while being oxidized by the adreno.\'!-
dase in the blood, and the quantity of energy thus liberated is
in excess of that produced normally by the interaction of ‘_L'he
adrenoxidase and nucleo-proteid.* An artificial exacerbatlf)n
of metabolism being thus provoked in all tissues, the cnntre?chle
power of the cardiac and vascular muscles is correspondingly
increased.* As a result, the heart-beats and pulse become
stronger and more frequent, and the blood-pressure 1~, raised,
the blood being projected forcibly into all capillaries. The
latter being passively dilated and congested, the well-known
flushed face and eye, the warm skin, the strong and rapid pll]ge_..
the cerebral excitement which prompts to garrulousness, b_ms-
ferousness, outbursts of anger, ete,, and the temporary aug-
mentation of physical strength, are produced.

When a depressing dose is taken, this stage is soon antagon-
ized in two ways: (1) The alcohol and adrenoxidase being
free in the blood, while nucleo-proteid is secreted in the latter
by leucocytes only as needed,* the reducing action of the alcohol
d'éprives the adrenoxidase of oxygen which it should supply to
the tissues.* Metabolism being impaired in proportion, and the
nerve centers, general and subsidiary (including the vasomotor
centers), and the muscularis of all vessels receiving partially
reduced blood,* general vasodilation (including relaxation of
the cutaneous arterioles) follows, and the capillaries of all
organs, including the skin and brain, are the seat of a passive
hyperemia. The pulse is still full at this stage, but easily com-

pressed.

The exacerbation of muscular power coincides, as is wol'l l‘mown,
with the period of cerebral excitement and with the characteristic con-
gestion of the face, eyes, ete. Cushny™ writes: “The flushing of the
skin, which occurs in aleoholic intoxication, would seem to point to some
vascular action, but it is impossible to say at present what the nature
of this action is. It indicates dilation of the skin vessels, but whether
this is of central or peripheral origin, whether due to st!mulatlou or
dilator centers or paresis of vasoconstrictors, it is impossible to say.
As Claude Bernard pointed out that marked hypermmia of the brain
was also present, the cause of this phenomenon may be said to be as
obscure as that of the facial hyperemia; and this applies as well to

the museunlar erethism. !
Castillo™ Binz,"®* Fagleton,” Kochmann'* and others have wit-

* 'g conclusion.
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nessed the preliminary rise of the blood-pressure referred to. Abel e
Rosenfeld, * Cabot'™® and others did mot observe it; while the third
phase, vasodilation, was noted by Zimmerberg,®* Gutnikow,”™ Pjiss-
ler,* Schule™ and Rosenfeld. The fact that all three phases may
oceur, as shown above, accounts for the contradictory results recorded
by various investigators,

That the vasoconstriction is due to augmentation of the metabolic
processes in the vascular walls by the direct action of the aleoholized
blood is also indicated by the fact that these investigators, Wood and
Hoyt,"™ noted that alcohal “elevates the blood-pressure after vasomotor
paralysis from section of the cervieal cord.” Their experiments tended
to show, moreover, that the cerebral excitement and increased activity
were due “to the enormously increased flow of blood running riot through
the cerebrum.” Hemmeter'™= likewise observed a marked increase in the
rapidity of the blood-flow, and a still greater one when more aleohol
was administered; in some of Wood and Hoyt's experiments the speed
*of the current increased 33 per cent. The red face and the still redder
nose and eyes of the common drunkard attest to the fact that after the
prolonged use of alcohol the arterioles may remain dilated. Finkeln-
burg'* found, by introducing a trocar between the vertebrz, that the
cerebro-spinal pressure was considerably increased.

As to the influence of the general vasoconstriction upon the capil-
laries, Kochmann'™ found experimentally that “in moderate doses
alcohol inereases the vascular tension: when the rise is at its maximum,
the peripheral vessels are dilated.” He noted, moreover, that the latter
effect was produced “even when the doses are too weak to cause an
increase of vascular tension.”

The influence of large doses is shown by the experimental observa-
tion of Wood and Hoyt™ that “sometimes no effect was produced until
the aleohol had been given in sufficient amounts to reduce the pressure,”
Vasodilation may also oceur under the influence of small doses. Thus,
Kellogg™ states that “the full bounding pulse usually produced by the
administration of an ounce or two of brandy properly diluted, givés the
impression of an incteased vigor of heart action, but it is only mneces-
sary to determine the blood-pressure by means of a Riva-Rocei instru-
ment, or Gaertner’s tonometer, to discover that the blood-pressure is
lowered instead of raised. This lowering may amount to twenty or
thirty millimeters, or even more.”

While the varying effects produced by aleohol indicate that it has
no direct action on the vasomotor center (which would always be
influenced in the samt]a way) they suggest, on the other hand, that it is
due to an intravascular chemical process, Cabot** found that aleohol ST ETTTTTTARY OIE TO
did not influence the temperature]in febrile cases, as shown by 1105 N FIBROSIS OF ANTERIOR FITO ITARY UUE
measurements taken by him before, during and after its administra- . : = HOI ‘Sajous, |
tion—an observation confirmed in animals by Wood and Hoyt. This i SR AR
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