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and perhaps anxions and confused. 'l'he pulse is accelerated, 
lhe respiration rapid, the mouth and throat dry, and the pupils 
dilated. Gradually as the general .asoconstriction incrcases 
these symptoms become more markecl, and profuse perspira
tion, creeping sensations in the skin, conYU!sire morements 
.aucl pnccordial distress appear; the canliac action becomes 
extremely rapid and irregular, the respiralory movcments like
wise, dyspncea becoming steadily more marked. If (he toxie 
close be not too large, these phenomena rnay graclually disap
pcar, leaving the patient extrcmcly weak, especially in the 
lower extremities. Othcrwise violent tonic an<l clonic conrul
sions appear, and death occurs in the midst of a paroxysm. In 
such cases the hcart is found tightly contractcd. Its diastoles 
become more and more restricted, ancl the volume of blood 
raised is gradually lessened until finally it ccascs to dilate. 
'l'his mode of death is due to excessil'C stimulation of the 
adrenal center and to paralysis of the heart by excessive con
trartion of its rentricles.• 

In some cases, espccially when the toxic dose is very large, 
the comulsive stage does not appear; the paticnt, aíter a few 
of the preliminary symptoms, lapses into a state of profound 
collapse, the pulse being we¡ik, small and intermittent, and 
sometimes slow. The heart here, though still acti,·e, is unable, 
owing to the cramped condition of its walls, to dilate suffi
ciently, and, too little venous blood being sent to the lungs dur
ing each contraction, respiratory failure occurs.* The respira· 
tions become increasingly slow and shallow; the skin grows 
cold, clammy and cyanotic, and death follows, but duc in this 
case to respiratory paralysis. 

Death from cocaine-poisoning is evidently not due to il~hibitlon of 
the hea.rt. Pachon and Moulinier,.. found the ventricJes tightly con
tracted and the auricles dilated. That a relatiYely small dose may pro
duce such effects is well shown bv the following case reported by Tivy1

" 

-<me of urethral stricture with retention of urinc. He states: "I 
resolved to get a small catheter or boufre into bis ~l~dder if po:-,sible, 
and, to save the patient sorne of the parn and so fac1htate the process, 
I decided t.o inject sorne solution of cocaine into the ureth~a bcforeha~d. 
I therefore injected half a drachm of a 10-per-cent: solubon _of coca.me 
hvdrochloride with a glass syringe into the urethra rn the ordmary way, 
té11ing the patient to hold the penis in his fingers to pre\·ent esca pe. I 

• Attthor's ronrh1Rion. 
1• Pacbon and Moulinler: Lor. cit. 
,., Tivv; Brlt. Med. Jour., Oct. 6, 1906, 
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then Jeft the patient with the wardsman who was aUending me, and 
turned to wash my hanCIB; but before I could get to the end of the 
ward the man called to me, and I returned immediately. I then found 
tbJ patient in a state of clonic 0011\'Ulsion, with his back arched, and 
jumping up off the bed. Bis jaws were moYing spasmodically, and he 
bad bitten his tongue. His face was somewhat cyanosed and his breath
ing n~ry spasmodic ancl slightly stertorous. 'l'he eyeballs were fixed and 
thc lids hall closed. l could not feel a pu),;e at the wrist, but his nrms 
were jcrking so forciLly that it was not ensy in any cRse. I put my 
ear to the chest and heard the heart beating. His breathing rnpidly 

• became shallower an<l corwulsions lessened in force, and in al>out a 
minute rc"piration ceased, the cyano,.;is increasing¡ I put in a gag, 
pullcd out his tangue, and began artificial respiration, and the Sister 
brought me a hypodermic syringe of brandy, which she injected while I 
continued the respiration. I also had a hot stupe put over the heart, 
but when I listened again the beats had eeased. I persevered with artifi
cial respira.tion for a quarter of an hour and had the brandy repcated, 
but with no effect, as the patient never rallied, and was, I believe, dead 
in about tltrce minutes from the time of injection. I rnadc n. post-mor
tem examination the next day and fountl ali the organs fairly healthy. 
The kidneys werc congested but not disea.<1ed, the splcen was enlargcd and 
fleshy, aml the liYer showed ~igns o{ cirrhosis. The heart hn.d apparently 
stopped in systole, as ali the chambers were empty." The participation 
of the entire mui;cular system in the morbid procesa and the influence 
on thc hcart are clearly shown. 

The second mode of death is n,nlly but a slight modification of the 
first. The ncrampc<l" heart, instead of stopping outright, continues its 
functions in an imperfect manner; it necesimrily fails to satisfy the 
nceds of the rcspiratory procesa, and the function, as a whole, sooner or 
later comes to a stanclstill. A suggestive fact in this connection is the 
obi;errntion of Dujardin-Beaumetz1

• that doses no Jarger than 0.01 or 
0.02 gm. (l/, to 1/ 1 grain) ncver caused syncope in his ca.<,es when the 
patient was either standing or sitting. In the recumbent position the 
heart's tendency to become arrestcd in systole, i.e., in the cramped sta.te, 
is increased, sincc the upright position, by augmenting the intra-ventri
cuhtr resistance of the blood-column, tends to prevent contraction of the 
nntricles. 

Chronic Cocainism.-The stimulating action of cocaine 
upon the adrcnal and sympathetic centers is attended, when 
any but vcry small doses penetrate the blood-stream, by an 
unusual expenditure of local latent encrgy, followcd by a perio<l 
of depression and recuperation. Gradually, as the doses are 
rcpeatcd, the recuperati,e power of the ccnters dccreases and 
the depression cxperienced not only persists, but tends to lapse 
into prostration, especially in neurotic subjects. S0011 thc dis
<·orery is madc that this prostration, which entails aputhy, 
apprehension, inability to do satisfactory work, etc., is at once 
antagonized by the drug itse!f. Strength, agility, self-confi
dence, etc., return, but continue only as long as the effects of 
(he drug last. Stimulatcd, the adrenals have temporarily 

1• Dujardln-Beaumeh:: Manquat: L-Oc. cit., vol 11, p. 399, 1903. 
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also afford material aid in the asthenic stage of infectious dis
eases, typhoid fever, yellow fever and smaltpox especially, by in
creasing the blood's asset in auto-antitoxin* and by sustaining 
the contractile power of the heart. Coca is one of the most 
efficient agents al our disposal in the treatment of alcoholism; 
by stimulating directly the test-organ, and through it the 
adrenal center, * it counteracts the debilitating action of alcohol 
on this center and the craving for alcoholic stimulation. 

QUININE. 

Physiological Action.-Moderate doses of quinine stimulate 
the general vasomotor center and cause general vasoconstric
tion. Contraclion of the central vascular trunks being thus 
produced, the blood supplied the peripheral vessels is in
creased,* and the reflex sensibility of the culaneous sensory 
nerves is correspondingly influenced. 

"Quinine," says Manquat, "always causes, in the state of the ves• 
sels, modifications related to those of the pressure. Weak doses give 
rise to vasoconstriction and larga doses to a vasodilation." This was 
conclusfrely demonstrated experimentally by H. A. Hare,m who observed 
that in frogs under the influence of quinine, the vessels were much more 
contra.cted ( their walls being also thicker) than those of normal frogs. 
Von Schroff,172 in accord with this observation, had found that quinine 
caused a preliminary rise of h-lood-pressure1 an effect also noted experi
mentally by. Schlockow/1ª Block, Neissner,114 Jerusalimsky,m Sée and 
BochcfontaineVº and others. It is' further confirmed by the fact that 
the peripheral congestion caused by the constriction of the central vas
cular trunks becomes sufficiently marked to greatly increase the sensi
bility of the cutaneous nerve-endings. This was first observed by 
Scblockow1 who found that quinine increased the skin's reflex activity. 
Heubach111 and Cerna.i7s reached similar results experimentally1 but 
found that this was produced only by very small doses; they also con
elude that since it was prevented by ligation of the abdominal aorta, it 
was to be ascribed to overactivity of the peripheral sensory nerves. 

This indicatcs that the general vasoconstriction is of central origin, 
for, as we have seen1 convulsions are caused in frogs by excessive stim
ulation ( i.e., hyperremia) of the cutaneous sense-organs, such as that 
produced by quinine and other alkaloids of cinchona. Albertoni179 found 
that the convulsions thus produced by cinchonidin in pigeons occurred, 
even though the cerebrum had been remo\·ed, provided the drng were 
injected after the animal had been given time to recover from the shock 
of the operation. This shows that the indirect cause of the conrnlsions 

• Author's conclusio-n. 
171 Hare: Phlla. Med. Times, Oct. 18, 1884. 
m von Schrott:: Med. Jahrb., S. 175, 1S75. 
113 Schlockow: "De Chlnii Sulfuricl, etc.," Vratislavire, 1860. 
m Block. Neiasner: Nothnagel et Rossbach: "Mat. méd. et thérap. "French 

edition, p. 635, Paris, 1889. ' 
m; Jerusalimsky: Centralbl. t roed. Wlssen., Bd. xiv, S. 476, 1876. 
178 Sée and Bocbefontalne: C. r. de l'Acad. de sci., vol. xcvi, p. 267, 1883. 
171 Heubacb: Centra lb l. t. roed. Wissen., Bd. xi!, S. 674, 1874. 
178 Cerna: Ph!la. Med. Times, July 3, 1880. 
1~ Albertonl: Arch. r. exper. Path. u. Pharm., Bd. xv, p. 278, 1882. 

QUININE. 1241 

originated not in the cortex, but in structures below tne brain. Indeed, 
they occurred also in dogs after destruction of the cortex. Moreo,•er, 
Jerusalimsky found that the rise of blood-pressure caused by quinine <lid 
not occur after transection of the spinal cord, which, of course, contains 
the vasomotor paths. 

Larger therapeutic doses likewise stimulate the general 
vasomotor center, but this action is soon supplementcd by 
another, _i.e., direct stimulation of the sympathetic center, and, 
as a result, by increased propulsive activity of the terminal 
arterioles. * Tbe peripheral vessels are thus not only supplied 
with an unusual volume of blood, but the pressure to which thc 
terminal arteriales submit the latter as it passes through them 
forces the blood into the cutaneous capillaries with sufficient 
violence, generally, to cause marked flushing. * A sensation 
of fullness in the head and ears, duc to cerebral hyperremia, 
may be accompanied by more ar less severe headache, tinnitu, 
and deafness, the latter being sometimes permanent, especially 
when the use of the drug is continued. 

Occasionally hrematuria, purpura, erythema and subdermal 
swelling appear, the latter phenomenon being due to the fact 
that the blood ·or its serum is forced through the walls of the 
capillaries, owing to the centrifuga! pressure exerted upan them 
by !he hlood,stream. * 

The cardiac action is accelerated and strengthened under 
these conditions, the heart-muscle receiving a greater influx 
of blood. 

The intense bypenemia of the capillaries is well shown by the 
investigutions of St. John Roosa180 and Kirchner,llli the first-named 
investigator having found that in adequate doses the drug caused con
gestion of the míddle ear. Kirchner not only confirmed this observa
tion, but found that it produced, in cats1 hromorrhages in the middle and 
interna] ears and in the fourth ventriclc. The latter phenúrnenon shows 
that the aural symptoms are due to a general excessive engorgement of 
the capillary system, the blood, as in hmmaturia and the cutaneous ·vas
cular lesions, causing often actual rupture of the vessels. This is illus
trated by the familiar fact that quinine often ¡Jrovokes epistaxis, with 
considerable relief, sometimes, of the severe headache caused by the drug. 

Quinine is poisonous to man y organisms, incl uding 
ammboid cells. So marked is !bis action that adequate doses 
check the ammboid movements of the leucocytes themselves 
and prevent their migration from the vessels. The tissuea 
failing lo receive their usual proportion of nucleo-proteid 

• A11thor's cmwlusion. 
180 St. John Roosa: Amer. Jour, Med. Sci., Oct., 1874. 
181 Kirchner: Berl. klin. Woch., Bd. xviii, p. 725, 1881. 
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All these morbid effects are aggravated, when very Jarge 
doses are taken, by the destruction of leucocytes wbich such 
doses provoke. 

The transition from hyperremia to anremia of the cutaneous capil
laries is well illustrated by the fact that in frogs very small doses pro
duce, as stated by Wood,19'.! "a permanent palsy of reflex activíty." The 
cause of this has remained obscure. This may be said also of the anti
pyretic action of quinine. n\Vhile no solution of tbis dilemma has been 
offered as yet," says Cushny,1113 "it seems extremely probable that the 
antip;yretic action of quinine is due to its retarding metabolism.'' Re 
characterizes as a "paradoX" also the fact that while "on the one haud, 
there is no question that the temperature falls," 1'the combustion is cer
tainly not reduced to any notable extent." Another unexplained fact is 
that noted by de Mussy in 1871, and more recently by Huchard/tj that 
large doses cif quinine arrest hremorrhage. .Aj! tbese effects are readily 
explained when excessive ( sympathetic) constriction of the terminal 
arterioles is taken into account: the palsy of reflex activity is due to 
the reduced Yolume of blood in the capillaries; the temperature falls 
for the same reason, though combustions are not materially reduced; 
hremorrliages are controlled because tbe constricted vessels no longer 
allow the blood to pass freely, and thus favor the formation of obturat
ing clots. 

The con!-triction of the ocular arteriales under the inüuence of 
large doses was directly observed by De Bono1

in in Jogs. The vessels of 
both the iris and choroid were m.arkedly contracted in most instances
those of the optic nerves always. He found the "quinine-amblyopia 
ischemia" in the retina of ali cases, whether cured or not. As stated 
by Wood,1.1111 "the ophthalmoscopic examination commonly1 but not always, 
has revealed pallar of the optic dtsks1 with excessive lessening in the 
size of the retina! vessels." 'l'he exceptions are, obviously, those in 
which the doses were not large enough to provoke ischremia. Indeed, 
smaller doses may induce the opposite effect-the hyperremia to which 
I have referred. Thus, Dickinson "has seen the optic disks swollen and 
having the appearance of an ordinary choked disk.n The presence of 
quinine ischreruia is further emphasized by the fact that de Schweinitz 
found tbat f'the continuous administration of the drug may finally cause 
a true atrophy of the optic nerve"-a normal result of inhibited nutri
tion. Both Brunner1111 and de Schweinitzl.98 ascribe the loss of retina} 
function to a vasomotor spasm probably of centric origin, but such a 
sp~sm would mea!1 the presence of general vasoconstriction, a condition 
wlnch wou!d entail engorgement and not depletion of the peripheral ves
sels. Again, vasomotor spasm <loes not exist under such conditions. 
1''':hen the doses of quinine are large (1.5 to 2 gms. [23 to 30 grains])," 
wnte Nothnagel and Rossbach, "whether in man or animals during dis
~ase or health, the contractions of the heart and the vascu'Ia.r pressure 
1s lou;eredj rnost observers (Briquet, Duml'.!ril1 Reil, Schlockow, Lewit
zky, Schroff1 Jr., Liebermeister) consider this asan indubitable and con
st:i-nt fact." Indeed, we. are dealing, not with vasomotor spasm, but 
w1th spasm due to excitation of the sympathetic center the terminal 
arteriales of the eye being throttled, as it were, as are th~se of the body 
at large. 

w.i Wood: Loe. cU., tbirteentb edltlon, p. 563, 1906. 
193 Cusbny: Loe. cit., tbird edition, p.- 365, 1899. 
1" Hucbard: Jour. des Pratlciens, Dec. 8, 1900. 
1~ De Bono: Arcb. d. Ottal., vol. ii, fase. 3 to 6, 1895. 
1911 Wood: Loe. cit., tbirteenth edltlon, p. 562, 1906. 
m Brunner: Cited by Wood: Loe. cit., thirteenth editlon p, 563, 1906. 
198 de Scbweinitz; Ibid. ' 
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The treatment of quinine poisoning is described in a special 
section at the end of !bis volume. 

Therapeutics.-Tbe use of quinine as an antipyretic is 
now obsolete, olher remedies and measures being preferable 
when hyperpyrexia (above 105º F.) is to be reduced to prevent 
bremolysís. Its tendency to produce destruction of the red 
and wbite corpuscles in large doses also argues against its 
employment in tbe febrile diseases. fo all forms of malarial 
fever, and conditions due to malaria, neuralgia, enlargement of 
/he spleen, etc., however, quinine is invaluable, its power ex
ceeding tbat of any other remedy. It is customary to precede 
its use by a mercurial purga ti ve: the powerful stimulating 
action of mercury upon the test-organ and adrenal center'" 
accounts for tbe increased effect tbus obtained. * On the other 
hand, the production oí malarial luematuria, sometimes wit
nessed wben quinine is given in intermittent fevers, is explained 
by tbe intense capillary hyperremia to wbich the drug gives 
rise, • and points to the need of moderation in its use. As a 
prophylactic against malaria! infection, quinine is now of recog
nized value. 'l'bis property is due to the cutaneous byperremia 
which tbe drug produces* and to the fact tbat the parasite or 
its spores, when introduced into the tissues by the mosquito, 
at once meet blood wbich is toxic to them, owing to the presence 
of quinine in solution. 

It is also by producing capillary byperremia, especially of 
the cutaneous tissues,* that quinine is beneficia! in many other 
conditions. It can tbus* abort acute coryza, tonsilliiis, s11bacute 
bronchitis, etc., if taken early and in sufficient quantities: 3 
grains (0.2 gram) every two hours until slight beadacbe or 
flusbing of the face occur, wheu tl1e dose is reduced. * The 
toxic wastes Jiberated in the blood through exposure to cold 
are thus promptly destroyed* wbere they have accumulated, 
i.e., in the superficial tissues. * Suppurative processes, boils, for 
instance, are promptly arrested by this treatment. In asthenic 
disorders, neurasthenia, quinine is of value by causing tbe nerve
elements, which are in reality all capillary blood-channels,* to 

receive a greater volume of blood-plasma.* 

• Author's conclusion. 
11111 Of. this vol., p. 1147. 
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