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is readily explained by the affinity of alcohol for oxygen. Fever being
accompanied by a marked increase in the blood's oxygen ratio, the
alcohol can be oxidized at the expense of the surplus of this gas and
be itself consumed in the febrile process without appreciably modifying
existing conditions. In the healthy individual, however, the conditions
are reversed; there is no excess of oxygen in the blood, and the latter’s
oxygen being in part consumed by the aleohol, functional disturbances
oceur, i.e., inadequate tissue metabolism, as shown by the reduced excre-
tion of CO, and nitrogen, lowered heat-production and temperature and
other morbid phenomena reviewed. As it is only in healthy individuals,
therefore, that the variations of blood-pressure have been observed, and
since these eannot be ascribed to a direct action of the alcohol upon the
vasomotor center, they must be ascribed to a chemical process in the
blood itself, i.e., in the vessels.

This is further shown by the fact that aleohol so modifies the
blood’s physical properties that its access to the tissues is hampered.
Thus, Bouchard™ states that alcohol, owing to its feeble osmotic power,
inhibits nutrition by delaying the penetration of plasma into the cellular
elements. Burton-Opitz'® found that it reduced the alkalinity of the
blood, and rendered the latter abnormally viscid. Even the adrenoxi-
dase, a globulin, must lose some of the fluidity so essential to its cir-
culation in the cellular elements, since, as stated by Halliburton,™ “it
can be shown that the globulins require a lower percentage of alcohol
to precipitate them than the albumins.”

Cellular metabolism being now inhibited to a marked de-
gree,* the sthenic symptoms are replaced by general asthenia and
maudlin hebetude: the skeletal muscles become relaxed and
unable to respond adequately. to nervous impulses. The gait

becomes staggering, the movements irregular and uncertain,
the speech thick and difficult, and the eyes half closed owing to
relaxation of the palpebral muscles,

Alcohol being converted by oxidation into water and car-
bonic acid and the excretion of the latter being interfered with
through the increased viscosity of the plasma, an asphyxia-like
condition, sometimes attended with beginning cyanosis, is initi-
ated. This finally causes the patient to fall into a.deep tor-
pid slumber accompanied by stertorous breathing, due to relax-
ation of the palatal muscles.

The blood is depleted to sueh a degree of its oxygen in the larger
vessels that it is practically venous on reaching the minute intercellular

\

capillaries. The experiments of Warren P. Lombard,*™ Dastre™
Horsley,”™ Destrée,™ Scheffer'™ and othérs have shown that aleohol

* Author's conclusion.
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caused, at first, an exacerbation of strength i

by marked weakness if the dose was sugtﬁci’el‘:‘guglllldw%lsmzml):r rep(llaCEd
invariably reduced the muscular power. That the adynamia i - toses
to the direct action of the aleohol on the muscle ﬁbei ig shy ? ng_ the
statement of Lushny‘s“f that “alechol has no effect on mggc]l; e
p?r'lph.eral nerves when it is carried to them by the blood.” The . .og
gf 1{11103easesl ulmscular power is due, we have seen, to pass‘ive llypegsagl(i)a.
Indee((i n:sls(:;lg;nel%l;elgz‘,sta’ fact fhiflh indicates that it is fictitious
: . rée and others, fati i ]
becomes. marked. This accounts for the f,awtattf}iltlte t?%%lll)s SgtesiJrl}\?edmtl)‘%

aleohol stand long marches with much less fatigue than those supplied

with it. This was emphasized ane
3 2w recently by B 26 riti
i’II‘lhi Slgétetliq obser_ver states t‘hat since Dhitch oﬂ%,cer)sr an?lyflen E\Lwl*]edreh;;t]g.
the mar e lfl)ptlﬂn of drawing the money value of their aleoholic 1‘§ti§n,
o a;ny‘ who ceased to.use aleohol have shown a noticeable iner e
sume_(elzlr E1es]§lstanc:e _tu fatigue and disease. Conversely, those who gase
i atgot}?l, WhlIe_qompeten_t for duty during pea,-ce quickl S‘I).lﬂ:
e | musisl.lelat;oz;;ﬂomns durmgh active service, Aleohol thus )(rlebﬂ?-
. uscula em even when not taken in toxic dos
giat:\?e;h?r‘;odgrea tléa\éei] ;ot_étagﬁperufnenitalh glrounds for believin?;ii{atfrﬁ:l{;
L ntities of aleohol exerei ial di

action on the muscles of man and warm—bloodeciss.n?[r[:fmlsb’?neﬁmal s

; The third stage includes the symptoms witnessed in indi
viduals said to be “dead drunk.” Here an entirel diFfIIl 1;
order of phenomena is observed. The patient is uiconsee'ren
pale or perhaps cyanotie, and his surface is insensible and (13?};13)
All the senses are in abeyance. The pulse is thin and compres—.

m_b%e and the temperature sometimes extremely low. This co
dition may continue several hours—cases in which .it lasts ovn-
twelve hours being usually fatal—and gradual recovery ;cc ‘;1'
or the respiration may become distant, feehle and shallljo ué
death ensue from arrest of this funcf?ion, o
_ This is due not only to the physical alterations and viseid-
ity of the blood, but also to its accumulation in the Jap

tral trunks, especially those of the splanchnic area Thie c:rI;-
phe.ral organs, including the brain, being partial'Iy de lgtedq
then'. fuI.mtlons are almost in abeyance. When this reafh :
certain limit the two lobes of the ‘pituitary are themselves (:in%

dered sufficiently ischaemi f ; A
s Y lschemic to paralyze their functions, and

A small quantity of aleohol
12l 0 : added to sea-wate aini
E’gr:ll;%] 0fzrhh(zled sea-urchin egos delays markedly cell‘rdiff(i);litn?n;?% e
A a.tn fso impedes the motility of the mesenchyma cells thatgag-
i rivgtionr of t‘he skeleton is markedly impaired. This is due t}le
D n of what oxygen the aleohol consumes, metabolism il? thz
M Gushny: Loe. cif., p. 139, third edition, 1899.

12 Beyer: B
L Logstg? Med. and Surg, Jour., Aug. 22, 1901,
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cellular elements being correspondingly slowed. The action of aleohol
on the human tissue-cell differs in mo way from that on the eggs of
the sea-urchin, Possessed of a marked affinity for water, it is rapidly
distributed throughout the blood-stream and at once enters upon its
deadly work; the degree of harm done being commensurate with the
quantity thus disseminated.

Another feature of the morbid process forcibly asserts itself at
this stage of poisoning. As is well known and as recently emphasized
by Hodge,* traces of aleohol suffice to inhibit the growth of yeast.
Dastre,® on the other hand, found that while soluble ferments could
exercise their specific action in relatively strong solutions of alcohol—
15 to 20 per cent. in the case of trypsin—the blood’s soluble ferments,
ineluding fibrin ferment, are but slightly soluble even in very weak
solutions of alcohol, 4.¢., 4 per cent. The fibrin ferment being, as I have
shown, the adrenozidase, it follows that the large quantity of aleohol
ingested in the production of the third stage not only dispossesses this
substance of the oxygen it should carry to the tissues, but that it
actually paralyzes it.

i is when bereft of its vitalizing properties, therefore, that the
blood reaches the nerve-centers. Indeed, that alcohol is a paralysant
of the mervous system has been strongly urged by Bunge,"* Schmiede-
berg,”” Ach and Kraepelin** Crothers™ and many other investigators,
while Dogiel found that large doses depressed markedly not only the
motor, but also the sensory nerve-centers. This necessarily applies to
the most sensitive of them all, those of the pituitary body. The very
source of the body’s pabulum vitw is thus rendered sterile, since the
adrenals must soon cease to functionate as well as their center.

The treatment of alcohol poisoning is deseribed in a special
section at the end of this volume.

Therapeutics.—The present conception of the therapeutic
value of ethyl alcohol in disease is based on a misinterprefa-
tion of the role of the kinetic energy yielded while this agent
is being burnt in the body.* The claim that it 18 an albumin-
saving food, the value of which corresponds with its dynamic
equivalent of pure food hydrocarbon, falls, when the process
through which it saves albumin is taken into consideration.
To rob the blood of its oxygen is an albumin-saving process,
but at the expense of cellular life:* to increase the viscidity
and decrease the alkalinity of the blood is an albumin-saving
process, but by inhibiting life.* On the other hand the kinetic
energy it liberates in the form of heat contributes nothing to
the vital process.* Aleohol, therefore, is valueless as a food.

Fvidence to this effect has already been submitted. This view is
further emphasized from another standpoint by Winfield 8. Hall* in

* Author's conclusion. !
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pulse-rate, is based on the view that fever is a pathological
phenomenon. In fruth, fever is the expression of the body’s
power to defend itself; and if enough aleohol is given to lower
the temperature, it can serve only to disarm Nature’s own

weapons.*

G. Rubin® found experimentally that alcohol decreased decidedly
the resistance of animals to infection. No organic lesions were present,
and it appeared to weaken directly the substance or subgtances that
inhibited the growth and toxie action of bacteria, and which seemed
to be derived from the leucocytes. These cells themselves appeared fo
be morbidly influenced. The two phases of the action of alcohol on
the immunizing process—the primary ephemeral spurt of antitoxic
activity, and the secondary and marked depressing influence—are well
exemplified in the following quotation from H. (. Wood’s treatise:™
“RBinz® found that aleohol increases the resistive power of the dog to
septic material, but his experiments seem to have heen too few to be of
value, In an incomplete research, H. A. Hare and M. E. Pennington™
found that alcohol increases the bactericidal property of the blood at
least against some pathogenic organisms. Gruber™ affirms, as the
result of experimentation, that the frequent administrafion of small
doses of alcohol to gninea pigs, injected with bacillus prodigiosus, pro-
longed life, and in some instances even brought about restoration.
Opposed to these results are those of various investigators. Doyen'™
and Thomas®™ both found that aleohol increases the liability of animals
to infection with cholera. Abbott!™ using streptococcus pyogenes,
bacillus coli, or staphyloeoccus pyogenes aureus, found that the alcohol-
ized animals died with much more certainty than did those of the con-
trol experiments, in which no aleohol was given. Deléarde™™ reached
the result that aleohol destroys the immunization of rabbits against
tetanuz and anthrax. Laitinen™ in a very elaborate research upon
three hundred and forty-two animals, representing six species of mam-
mals and birds, using anthrax, tubercle baeilli, and diphtheria toxin,
arrived at the conclusion that aleohol diminishes very distinetly the
resistance of the body towards infections. Pawlowsly found that
aleoholized animals reacted much more freely to staphylococeus citreus
than did the normal animal. Kogler and Gruber'® determined that

alecoholization increases the mortality of animals infected with the pneu-
mobacillus. Goldberg’™ came to a similar conclusion in regard to the
influence of anthrax on pigeons. Ausems'™ found that the administra-
tion of alcohol in small doses to rabbits before infection diminished
their resistance.” Although the results of both sets of observers har-
monize with my views, the fact remains thaf those who found that
alcohiol inhibited the protective functions are decidedly in the majority.

* Author’s conclusion.
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BROMIDES,
(Bromides of Potassium, Sodium, Lithium, ete.)

Physiological Action.—The primary effect of potagsium
bromide is to depress the functional activity of the general
vasomotor center and thus to cause relaxation of all vessels pro-
vided with a muscular coat.* The large central vascular trunks
accommodating more blood, the capillaries of all organs, particu-
larly those of brain and skin, are more or less depleted and
their funetional activity is correspondingly lowered.* Hence
its quieting influence on cerehral excitement and its anmsthetiz-
ing effect upon the cutaneous sensory and end-organs, the main
feature of its action ag depresso-motor agent.*

The ephemeral tetanoid condition observed in frogs by Laborde,'®

Purser'™ and others, when even small doses are injected, is but a proof

of the relaxation of the arteries. The peripheral arterioles being also

relaxed, an influx of blood in the capillaries of the skin takes place and
the sensory end-organs being suddenly stimulated, they incite reflex
spasin. But this stage is temporary.  As is well known, the spasms
caused by strychnine in frogs can be prevented by anwsthetizing the
skin. The depletion eaused by the bromides produces a similar anmsthe.
sia. During poisoning, this may become so marked that, as observed
by Purser in frogs and Eulenberg and Guttmann' in rabbits, the ani-
mal, though able to jump, may be pricked, pinched or burned, and yet

show no evidence of pain. The supply -of blood to the peripheral capil-
laries is soon reduced and the true effects of the drug appear, “After
a short time,” writes Wood,'* “this stage of muscular excitement gives
way to one of greAt museular relaxation and total aholition of reflex
actions”—the capillaries of the contractile elements being themselves
deprived more or less of blaod,

The action on the brain is similar. The congestive stage due to

relaxation of the terminal arteries is oceasionally witnessed, the dru
then causing headache, irritability and redness of tongue (Manquat),
or what has been termed “bromomania,” cases of which have been
reported by Voisin, Stark, Kiernan, Moyer, Rockwell, Spitzka and
others'® Ag g, rule, however, the recession of blood oceurs before excita-
tion can take place, As shown by Albertoni'™ it so obtunds the sensi-
tiveness of the cortex that its electrical excitation can no longer pro-
voke, epileptiform convulsions, while Sokolowsky™ observed that “lar

doses of bromide cause anemia of the brain.”  That this is due to reces-
sion of the blood, due, in turn, to general vasodilation, is shown by the
fact that Schouten™ found manometrically that even small doses of
potassium bromide lowered the blood-pressure, De Fleury has also
observed this phenomenon. A similar effect is caused, as is well known,

* Author's conclusion.
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by dividing the upper p he spin d, i.e., the general vasomotor

ividi art of the spinal cord, ve., ‘ ;

pathuarid l)vh remo?'al of the pituitary body, the seat of the genera
h, 3

vasomotor center. \
vavsm:(lj‘he diminution of blood in the c-apillaries of the va{r;?llrlz
organs* impairs their functional activity. Th;;\tempeég 7
is lowered and the sensibility of the mucous membranes a Fa

gkin is more or less reduced. Mental torpor, defec.tl_ve mfm ! Ifr,
difficult enunciation, somnolence, depression 'of gpirits (aljjhei
at times into melancholia) are also obsel.:ved in some case:s‘Qd i
'the doses are frequently repeated. Dlgestlen is .1?mpau& i
some subjects, owing to deficient secretion of sal]n;a. an fg;:he
tric juice. Sexual weakness is often produeéd, exet}nsmﬂoome_
sexual organs necessitating a marked degree of vagcul a;:‘ e gf J:he
ment. A similar deficiency of blood in fche arterlo‘.esi Olatm-r
irig* may also cause dilation of the _pupl]s. Th'e] urr\,hg0 i ani,l
torpor* in the skeletal muscles may entail muscular 1; axa{z et
weakness ; but of all the muscular organs, the {?fr 8 i
most from the deficiency of blood,* and its cor}t??acti efpotwr e
greatly diminished. This constitutes an additiona la)mt;)l o
the morbid process, since it tends further to reduce tol i
vascular pressure and the speed of the blood-current in

capillary system.

F i erature of the surface is reduced by bro-
e Shggxirgﬂ?(;‘nj }t)gitf;%}%e to the recession of blood to thefdfelf:il:
mldegis_a quite tamiliar to all laryngologists is the dlmllnu%?(n :z'hiﬁ-l S
g?lsiie of the mucous membrane of the ‘pharypx ar}zd af;v) i
.ty orceptible after a single dose of 30 grains (2 gms e L et
e a are also of common observation. Gubler™ found L
Brﬂ) Iihegl'lligle??a() to 60 grains) daily Sum%d'in'\???clfeﬁ?ﬁesa ﬁg Lr;}:;}c;g
ia, i i jeets. Weir Mitch _
mel‘anChOhaE, dm;?&illzltlr %ﬂﬂccils S“]ggfrcxitnution of the salivary Seil‘Etil;(];g
ha\;e olifg)e(:'i'e‘il by Gubler, Rabuteau'™ and other c]'mlITgna?s:E E’A:efeo“ing
;ﬁmeuée il dfeptllstiqn'ontg;i I‘]}égéllzv%haigi‘mfhats cTit?li’nishes the
-ve! of the iris, A g ishe
2 thetbal(fjﬂl()l];szsgislates the pupil” As to the role of the ?}f,z;rtl‘zxfs‘f;l]x.g
ame};l.t:l cess Wood™ concludes that “the fall of the fxrtferlf‘it P o;able
N 1t 'Fr’llio largely of ecardiac origin,” thongh he considers i prOf o
lti;f r“?}lle S\:asomofor system also shares the paralyzing influence

drug.” <ol :
Bromism.—When large doses are administered during a
prolonged period, the oxygenizing power of the blood becomes
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uimdequate.* This is due to the fact that, as is the case witl
Z 1 organs that are remote from the spianchnic area (in Whicl':
the blood accumulates when the vessels are dilated), th it
itary bod}f also becomes ischaemic, and the adrenals )a o il]_
quately st-nr'mla.ted.* Their secretion being materiall l":eénM ?_
the proportion of adrenoxidase formed is insuﬂicienty:co l‘icef( :
the 11re1eds of tbe organism at large, i.e., to sustain nutritiofla *ih ¢
d.l‘he 'c‘ondition known as “bromigm” appears when.this
E}OD ition ;s addgd to jthe primary vasomotor paresis caused b
the d-ir'ug. It is mainly due to the fact that, owing to thz
;i;gziedf uf{:c{ail;ohsmf i}nd t}f the resulting torpor of the elim-
g 08 of the skin, kidneys, intestinal and respira.
E(iz)lra:;'afts,t }’]che _(flrug and imperfectly catabolized ‘wfastesesslt?;i-
disordersu()bqgrjg;tizl Jﬁa}’;Slarge;i _tEHence the marked cutaneous
: condi i
an erythematous and rubeoliform lgi;s}?h:o lzf:fer V?lrs{gg f?}m
uncular swellings, more or less extensive ulcera,tiﬁw ari? T“'”
gan_grenev—all aggravated by the cutaneous denuzrition e“ez;:
typical sign of adrenal insufficiency* is frequently obser d i
these cases, viz,, copper-colored blo’Eches. i i
thosfi;gﬁieg s%'mptoms of bromj_sm are but exaggerations of
i -1& qese' t)'y sm‘a.l'ler quantlt_ies of the drug.* Mental
o idil;; 1{:}10 stupidity, the facial expression recalling that
L : ¢ senses are also greatly weakened. The eyes
 their lustre, and are surrounded by dark rings, and %he
E&I;lsﬁz]ee;?gre or less Iwide}y dilated. Eallucinati_(t:n,s, visions
; stlessness or melancholia wi i :
precede the ultimate issue, cerebratlh ;;ii‘;;is Oé‘};:a;m’ ]T}'
;Le;k?;ss gr:lduallgr becomes complete adynamia. The teﬁ;l;r(‘llr
; greatly ret uced, the heart’s action is hardly ible
and the respiration hecomes correspondingly fech) gy
The patient gradually sinks into a eondi%ign b S]'MHOW‘
::c]jz; ha.rd.ly able even to ingest his food, liabl(:ef a%e::;? lr;(iﬁ?;
B carried off by some int_ercurrent disease, especially pneu-
onia, or to lapse suddenly into coma, the precursor 0% death

The action on the ad i
o the adrenal center is but a
gbss:"vgggg;méu{ﬂléi %El;obi:mn of the functions gtfmE}fgrgg{iiraofytz‘?:nﬁln
3 » habuteau and others, i I i :
drug on seeretory organs in general. l%i’a I}d_%;?ig‘j‘:f:ntg? ;1;11;?;1 n(;f ﬂlm
erely

* Author's conclusion.
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ifies, therefore, the corresponding effect on the adrenals, i.e., a dimin-
ation of seeretion. The deficiency of adrenoxidase in the blood normally
ciuses a reduction of the temperature. Martin-Damourette and Pelvet™
found that the entire surface was hypothermic. Wood™ also states
that in warm-blooded animals, toxic doses of potassium bromide lower
very decidedly the temperature. This is, in part, due to the recession
of blood from the surface; but actual reduction of activity of all oxida-
tion processes is shown by the fact observed by H. Bill,* that the
elimination of carbon dioxide from the lungs is markedly deereased by
large doses. The excretion of urea has been studied by various inves-
tigators, but with contradictory results—a fact explained by the renal
according to Pletzer,* large doses provoke. Skoog,™
several cases of bromism, including some presenting mental
noted that “aiter a few weeks cellular resistance is low-
idual susceptibility and amount

who reported
disturbances,
ered, the degree depending on the indiv
of drugging.”

The torpor o
lowered oxidizing
of the drug in the sy

f the blood-stream in the capillaries, coupled with the
efficiency of the blood itself, favors the accumulation
stem. Wood states that it is undoubtedly to be
found in every tissue of the body, and refers to the labors of Doyon and
Cazeneuve,® confirmed by those of Féré and Herbert,™ as showing that
bromide of potassium “Is stored up in the nerve-centers much more
Targely than elsewhere.” The elimination occurs, in part, through the
skin as shown by eruptions, pustules having been found by Guttmann**
and others to contain the drug. The violet areola observed around the
cutaneous lesions is characteristic of bromism, according to Feéré. It
is doubtless partly due to the deficient local oxygenation, and the pre-
cursor of the gangrenous plaques observed by Malherbe,™ Darnall™ and
others. That the salt is also eliminated in the perspiration, the urine,
and the freces is well known.

The predilection of cases of bromism fo preumonia has been
emphasized by Féré. Baker™ ascribes the predisposition of epileptics
to phthisis to the excessive use of bromides. Cushny™ states that the
patient “is, of course, liable to fall a vietim to infectious disease,” and
that “in a number of cases of chronic bromide poisoning, the immediate
cause of death has been an attack of bronchitis or pneumonia.”

Acute Poisoning—Acute intoxication in abnormal sub-
jects who had not previously taken the drug is seldom, if ever,
witnessed. An ounce (30 grammes) has been ingested with-
out causing more than a temporary attack of bromism. A
gensation of heat in the mouth, esophagus and stomach, feetid
breath, intense headache (due to hypermia of the cerebral

1% Martin-Dameurette and Pelvet: Bull. gén. therap, med. et chir., vol.
Ixxiii, p. 241, 1867.

18 Wood: Loe. ¢if., p. 944, thirteenth edition, 19086,

181, Bill; Amer. Jour. Med. Sci., July, 1868

182 Pletzer: Manquat: Lec. eit., p. T4l

183 Qkoog: Jour. Amer. Med. Assoc., Dee. 1, 1906.

184 Doyon and Cazeneuve: Lycn méd., vol. Ix, p. 479, 1889.

185 'éré and Herbert: C. r. de la Soc. de biol, 9 série, vol. iii, pp. 670, 769,
807, 1891,

18 Guttmann: Virchow’s Archiv, Bd. Ixxiv, 9. 541, 187

187 féré: C. 1. de la Soc. de biol, 9 série, vol. iil, Pp.

188 Malherbe: Presse méd., vol. vi, p. 243, 1899,

1% Darnall: Med, Record, Sept. 7, 1901

1% Baker: Med. Register, Dec. 8, 1888.

11 Qushny: Loc. e¢it,, p. 501, fourth edition, 1906.
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Fapﬂ}aries owing to relaxation of thejr arterioles*) difficult
Jdeajcmn and perhaps aphasia, hypothermia, cutane{}usr an&s—
thesia, weakness and irregularity of the pulse with concomitant
or subsequent drowsiness which may persist several day d
be followed hy slow recovery. : Py

In mammals, as well as in § i
3 . rogs, toxic doses cause d y pro-
letl){;gga;bg; r‘;shi)xyn b‘Y Eulenburg and ’(}uttman,m sym[?fomiagillulﬁagnfo
ot Et(helst,le Zalinjt }::: g(fnera[ fpa.ralysis of all functions, Promi-

I vidence of impaired oxygeenati i
g of the temperature and grad . e

: I u ual respiratory failur im:
dying of asphyxia. The heart 1’is invariab};v art‘i;'}tfedriilhﬁiee;stt;]li et
. The treatment of bromide poisoning is deseribed in a special
section at the end of this volume,

L '(;‘herapeutms.ﬁ'll‘he action of the bromides thus inter-
preted, accounts readily for their beneficial effects in the vari
O .. . . ‘ i
ﬂ]js‘ condlt%ons n which they are generally employed. Though
heir i )

e j:lse 18 to be deprecated* in epilepsy as curative ageu?s.
e ey aggravate the disease by inhibiting eatabolism and
ieretore the destruetion of the spasmogenic wastes,* the fact

tha i
t the accesses are partly due, ag will be shown, to excessive

viiscular tensior.l*. (caused by these wastes) renders their em-
ployment permissible to ward off the attacks, This applies as

well to fetanus, puerperal eclampsia and kindred disorders.*
The value of the bromides in the various forms of Nervous s‘d
mental excitement is likewise explained, since all nerx;o{lsubt .
tures are channels for adrenoxidase * Excitement loeinS 1;10'
to hyperemia of nervous elements, the depletion of thesi Iue
l‘ne'nts that general vasodilation ingures, affords the re ui?'eeg
relief. The same physiological process accounts® for theqvalue

i

In various subacute inflammatory disorders,

VERATRUM VIRIDE,

2 Physiological Actiqn.——The action of veratrum viride has

Cer;?iclzflnt ‘yearst b;en said to resemble that of aconite. but this
Y 18 not the case. The symptoms aseribed l. '

: 5 by the au-

thors of certain text-hooks are those of veratrine, ar?f aIkali?d

* Author's eonclusion..
i® Eulenburg and Guttmann: Loc. cit,
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derived from Veratrum Sebadilla, and which occurs only in
. {races in suitable preparations of veratrum viride and whose

effects do not appear even in cases of poisoning by the latter
drug. Veratrine is an unreliable agent and should not be

used internally.
Veratrum viride, on the other hand, is a valuable remedy

when judiciously employed. By depressing directly the gen-
eral® vasomotor center, it enables us to lower excessive arterial
tension and to relieve an overburdened heart. It does this by
causing the blood to accumulate in the splanchnic area and
other great vessels of the trunk.

The most valuable observations upon the action of veratrum viride
per se are those of H, C. Wood,"* who found experimentally that one
of the effects of the main active principle of veratrum viride, jervine,
was a “depressing action” upon “the vasomotor centers.” “The eir-
culatory phenomena,” says this author, “were primary slowing of the
pulse with later rapid pulse and a progressive falling of the arterial
pressure from the beginning to the end” While it is probable that the
“primary slowing” was due to a slight preliminary stimulation of the
general vasomotor center, the subsequent fall of blood-pressure could
not be aseribed to inhibition of the heart, since Wood also says: “The
slowing of the pulse was not due to any effect on the pneumogastric
nerves, the jervine acting as usual after section of these nerves.” The
central action of the drug is emphasized by the statement that: “As,
however, asphyxia, not galvanization of a sensory nerve, produces rise of
pressure in the poisoned animal, it is evident that jervine depresses the
vasomotor centers” Pesci™ confirmed these observations clinically in
19 cases, all of which showed reduction of exaggerated arterial tension.
Similar observations have been recorded by others.

But this applies only to experimental (and, therefore, relatively
large) doses of jervine; as shown below, veratrum viride contains also a
small proportion of another alkaloid, veratroidine, the effects of which
only become manifest when large doses of veratrum viride are adminis-

tered.
The vasodilation produced being commensurate with the

size of the (therapeutic) dose given, we can at will regulate
the vagcular tension when this becomes excessive; again, as a
given dose repeated at appropriate intervals sustains the effect,
we can hold the blood-pressure in check until the danger is
past. Tinally, as the general vasomotor center recuperates
promptly when the use of the drug is mot too prolonged, the
depression induced is readily recovered from—which is not the
case when bleeding, employed with the same ends in view, is
resorted to.

* Author's conclusion.
1 H, C. Wood: Loe. cit., p. 367, thirteenth edition, 1906.
104 Pegei: Gazzetta degli osped., vol. xxvii, p. 630, 1906
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H. C. Wood has long maintained that veratrum viride replaces
bleeding advantageously, and that “the patient is bled into his own cir-
culation” by it. In pneumonia, for instance, he deems it the I:_.est
remedy at our disposal. This view is sustained by considerable clinical
evidence. Gilardoni,® in an exhaustive experimental and clinical re-
search, reached a similar conclusion. He found that the effect increased
with the dose, but' that it was more marked when the drug was given
hypodermically. No other drug decreased the arterial tension with
safety to such an extent. In one case, the patient took at one dose
the entire quantity intended for twenty-four hours, and only sh(_)wed as
morbid symptoms vomiting and diarrhea. J. B. Tuttle” also witnessed
a case in which a man took by mistake, in the course of an hour, four
teaspoonfuls of Norweod's tincture of veratrum viride instead of four
drops. Some vomiting, slight pallor and marked weakness were the
only symptoms observed.

Untoward Effects.—A large dose of veratrum yiride
brings out the physiological effects of veratroidine, an alkaloid
present in too small a proportion in a therapeutic dose to
provoke morbid effects. These occur in addition to a further
depressing action upon the general vasomotor center and the
resulting decline of arterial pressure, vomiting, diarcheea, some
hypothermia and cold sweating, all with feeble pulse and
respiration.

These are the cases usually met with in practice. Desides the
instances witnessed by Gilardoni and Tuttle, referred to above, cases
have been reported in which the foregoing symptoms were present, by
Pedigo,” Brothers® and others. Wood™ alludes to several instances
in which teaspoonful doses of the fluid extract were followed by recovery.
The other cases mentioned also recovered under appropriate treatment.
In an experimental research, veratroidine was found by Wood™ “to be
more irritant than jervine, producing usually vomiting and seme purg-
ing.”

Acute Poisoning.—A poisonous dose of veratrum viride
introduces new factors in the morbid process. By lowering the
blood-pressure to an excessive degree, the blood is caused to
accumulate in the large central vascular trunks, now widely
dilated. This entails lowered oxygenation in all peripheral
tissues,* as shown by the marked hypothermia present, and
slowing of the blood-current in all organs. The functions of
the pituitary body, including the adrenal center, being depressed
from the same cause, less adrenoxidase is supplied to the blood

—another feature that entails lowered oxygenation.* As a

* Author’s conclusion.

195 Gilardoni: Gaz. Med. Italiana, Nos. 10, 11, 12, 1902

1 3 B. Tuttle: N. Y. Med. Jour., June 18, 1802,

197 Pedigo: Va. Med. Mthly., Sept., 1880.

198 Brothers: Mittheilungen des Vereins der Aerzte in Medicin, Oct., 1889.
180 Wood: Loe, cit., p. 370, thirteenth edition, 1906.

200 Wood: Phila. Med. Times, Aug. 22, Sept. 12, 1874.
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result of this, toxic waste-products gradually accumulate in the
blood, and as such wastes violently stimulate the general vaso-
motor center, causing gemeral vasoconstriction, the specific ef-
fects of the drug, vasodilation, suddenly disappear. These are
soon replaced, however, by another cause of general vasodilation,
i. e., inhibition of the functions of the pituitary body and heart,
due. as we have seen,2"! to excessive constriction of the arteries
that supply these organs.*

The transition stage from the legitimate effects of the
drug to the phase of inhibition is marked by a clearly-defined
sign: the pulse, previously soft and large and somewhat
more frequent, now begins to drop steadily, until from per-
haps 90, it falls to 50, 40, and even 30 per minute. This is
due to the inereasing pressure exerted by the blood-stream upon
the heart.* Another result of the increasing vascular tension
is violent retching and vomiting, due to the onslaught of blood
in the gastric vessels, and the resulting reflex (vagal) action.*

The heart, whose work is markedly increased while its
nutrition is reduced® (the ischemia of the pituitary aiding the

“ latter by depriving the blood of adrenoxidase*), soon begins to

yield. While the period of inhibition is only in its incipiency,
i.e., while the heart’s action is not very slow, its action may
suddenly be rendered rapid, weak, and perhaps irregular by a
physical exertion. Even in the absence of such an exciting
cause, the organ soon assumes this gait—that of impending ar-
rest. Relaxation of the vessels, due to loss of the propulsive
power of the heart, now recurs. The blood once more receding
to the deeper trunks* the skin becomes cold, clammy, and
bedewed with cold sweat, and the prostration is extreme. The
brain likewise being deprived of much of its blood, vertigo, loss
of vision, and unconsciousness occur in rapid succession.
Finally, the pituitary and heart-muscle receiving an insufficient
amount of blood to subsist,* the pulse becomes thready and then
imperceptible, the heart ceasing its work in diastole. This is
preceded, however, by arrest of the respiration, owing mainly to
the fact that the venous blood is no longer projected with suffi-
cient vigor to the pulmonary alveoli to be exposed to the air.*

Briefly, we have (1) recession of blood to the deep chan-

* Author's conclusion.

201 Of. this volume, p. 1185 et seq.




