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this preparation causes much smarting, it may be diluted with water.
Follicular pharyngitis, chronic coryza, and even syphilitic affections
of the mouth, throat, and nares, may be much benefited or even cured
by the same application. It is said that five to ten drops of the
fluid extract, taken by the stomach, will act favorably in the removal
of the very troublesome affections named above, but the author is un-
able to verify these observations.

Hydrastis is very useful as a stomachic tonie, and may take the
place of calumba in the treatment of atonie dyspepsia. A few drops
of the tincture or fluid extract (five to fifteen) taken before meals,
daily, for some time, will often cure chronic gastric catarrh, and remove
the distressing headache which frequently accompanies this disease.
Tt is one of the best remedies for the stomach catarrh of chronic alco-
holism, and is probably the best substitute, if given in sufficient doses,
for the alcoholic stimulant when its habitual use is to be abandoned.
Cuatarrh of the dwoderum is in a similar manner relieved by hydras-
tis, but this agent has special utility in duodenal catarrh when aceom-
panied by catarrh of the gall-ducts and jaundice. Its use should, in
these affections, be continued for some time. When a catarrhal state
of the cystic duct—often resulting from or aggravated by catarrh of
the duodenum—Ileads to inspissation of the bile and crystallization of
the cholesterin, decided benefit accrues from the use of the prepara-
tions of hydrastis.

When constipation is dependent on deficient secretion, and the
stools are dry and bard, it may be overcome by this remedy, but tor-
por of the muscular layer of the intestine is not affected by it.

Chronic catarrh of the intestine, even when it has proceeded to
ulceration, is sometimes remarkably benefited by hydrastis. When
the stools are very frequent and there is much pain, it is advantageous
to combine a little opium with it. In fissure of the anus, haemorrhage
Jrom the rectum, and wleeration of the rectal mucous membrane, appli-
cations of fluid extract of hydrastis to the affected parts promote heal-
ing.

The alkaloid hydrastine may be used as a substitute for quinine in
many of the conditions for which the latter is now so frequently pre-
scribed, viz., to promote appetite and digestion, and to improve assimi-
lation in cases of debility, in convalescence from acute diseases, in the
various cachexie, especially the paludal.

As a remedy for intermitients, hydrastine ranks below quinine
considerably. It should be given under the same regulations as those
which govern the administration of quinine, to the physiological and
therapeutical action of which it is closely allied. The hydrastine of
the eclectics, which is really muriate of berberine, is also a remedy of
value in intermittents. The fluid extract of hydrastis contains, of
course, both alkaloids. In chronic malarial poisoning (paludal ca-

CINCHON A.‘ 167

chexia), hydrastine and berberine may be given with ferruginous prep-
arations, as quinine is so frequently employed. It exerts the same
power, though less in degree, which quinine has over enlarged spleen
of malarial origin.

The preparations of hydrastis are used with advantage in certain
affections of the genito-urinary organs. In chronic Bright's disease,
it appears to lessen the excretion of albumen. It diminishes the mu-
cus in catarrh of the bladder. Tt is often the most efficacious remedy
which we can employ in gonorrhcen after the acute stage has subsided,
and in gleet. Especially in the latter has the author witnessed ex-
cellent results from its employment. The local use of hydrastine, or
of the fluid extract of hydrastis, should be conjoined with the internal
administration. The author has seen no injection so frequently suc-
cessful in gonorrheea as hydrastine. B Hydrastine, 3 j; mucil. aca-
cie, 3iv. M. A half-ounce asg an injection. Better, probably, the
fluid extract, diluted properly or in combination, may be used for the
same purpose. It is also a useful medicine in the treatment of sper-
matorrheea, prostorrheea, or wrethral leucorrhicea, when locally applied.

Uterine and vaginal leucorrhea, uleerations, and erosions of the
cerviz uterd, are quickly improved by the topical application of the
fluid extract of hydrastis, which may be used in an undiluted state.

‘Zﬁz./eeah‘/zy and sloughing sores, chancroid, old wlcers of the leg,
are improved in character by the local use of this remedy. To pre-
vent septic decompositions in wounds or cavities communicating with
1}10 external air, it may be freely used by local application and injec-
tion. It has also been used, apparently with benefit, to the surface of
caneerous growths ; but the only influence it can have in this disease
is to relieve fetor by preventing decomposition.

Authorities referred to :

Porcuer, Dr, F. PEYRE.  Resources of the Southern Fields and Forests, Charleston
1869, p. 15. : :

CINCHONA AND ITS PREPARATIONS.

ic Cinchona.— Cinchona. The bark of any species of Cinchona (Ru-
blacez) containing at least three per cent of its peculiar alkaloids.
(U.S. P.)

Cinchona Flava—Yellow einchona (calisaya-bark). The bark of
(,mc/a‘mm calisaya. It should contain not less than two per cent of
alkaloids which yield crystallizable salts.

Cinchona Rubra—Red cinchona. The bark of Cinchona sueci-
'."TJ'-Z('J'C[. .It should contain not less than two per cent of alkaloids
which yield crystallizable salts. -

: PrePARATIONS.—Decoctum Cinchone Flavw. Decoction of yellow
cinchona (% j—O0j). Dose, Zss— % j or more, ;

Lnjfusum Oinchonce.—Infusion of cinchona (cinchona, yellow bark
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unless specified, 6 parts ; aromatic sulphuric acid, 1 part ; water to make

up 100 parts). Dose, 3 j— % j or more.
Etractum Cinchone.—Extract of cinchona (cin. flava). Dose,
gr. —X.
Extractum Cinchone
m x— 3 J or more.

Tinctura Cinchone.— Tincture of cinchona (yellow cinchona, 20
parts to 100 of alcohol, glycerin, and water). Dose, I8s—3 ij.

Tinctura Cinchonce Composita.— Compound tineture of cinchona
(red cinchona, 10 parts; bitter orange-peel, 8 parts; serpentaria, 2

parts ; alcohol, glycerin, and water, to make 100 parts). Dose, 3 —
Z s8.

Cinchonine Sulpha
shining crystals ; dissolves in fifty-four parts of cold water, in much
Jess boiling water, in seven parts of alcohol, and very sparingly in
ether. Dose, gr. v— I sS.

Quinine Sulphas—Sulphate of quinine ; occurs in colorless, very
light, and silky crystals ; 1is entirely dissolved by about seven hundred
and forty parts of cold, or thirty of boiling water, is readily soluble in
aleohol, and in water acidulated with sulphuric acid, but is insoluble

in ether. Dose, gr. j—3j.

Quinine Valerianas.—Valer
crystallizable, and having a peculiar odor
in one hundred and ten parts of cold, or in forty
and in six parts of cold alcohol. Dose, gr. j—3].

Pilulee Quinin Sulphatis.—Pills of sulphate of quinine. Each pill
contains one grain.

Unofficial Salts of Quinine.—XKinate, tannate, citrate, acetate, tar-
trate, phosphate, nitrate, hydrochlorate, arseniate, ferrocyanate, picrate,
ete. Ralicylate of cinchonidine is a really useful addition to these
salts. It has therapeutic property only second to the salts of quinine,
and may be substituted for the latter in the treatment of malarial

affections.
Coxrosrrion.—Cinchona
of the principles obtained from it, viz.,
two tannic acids, and a resinoid substance. The most important alka-
loid is quinine, which exists in all varieties of bark, but s most abun-
dant in the yellow or calisaya bark. It occurs in combination with
kinic and kino-tannic acids. Quinidine is an alkaloid isomeric with
quinine, and may be used as a substitute for the latter in the same
dose. Tt is less bitter than quinine, and its sulphate is more soluble in
s found in greatest quantity in the pale barks.
hich the sulphate is most fre-
d, cinchonine has about half
aloid isomeric with

Fluiduwm.—Fluid extract of cinchona. Dose,

s.—Sulphate of cinchonine; oceurs in white,

ianate of quinine. A colorless salf,
and bitter taste ; is soluble
parts of boiling water,

is remarkable for the number and variety
five alkaloids, two simple acids,

water. Cinchonine i
Tt unites with acids to form salts, of w
quently used. Therapeutically considere
the strength of quinine. Cinchonidine is an alk
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its alkaloids are therapeutically antagonized by mercury, the iodides,
the salts of copper, zine, and lead.

As Gubler has shown, morphine and quinine are antagonists in re-
spect to their effects on the brain. As regards their action on the
sympathetic system, on the heart, and on the temperature, quinine, and
belladonna and its alkaloid, are antagonistic.

Syngreists.—All those agents which promote constructive meta-
morpho!

the acids, are synergistic to cinchona.
PrysrorocicAL Acrions.—The preparations of cinchona are known

as “astringent bitters ” : they contain, in addition to bitter principles,
two tannic acids. As bitters they act as stomachic tonies ; that is,
promote appetite, the flow of gastric juice, and the digestive power.
Long continued, as is the case with all the other bitters, they set up a
gastric catarrh, and digestion becomes painful and labored. They
difter from the simple bitters in exercising an astringent action on the
intestinal mucous membrane, and cause constipation. The red bark
is more decidedly astringent than the yellow or pale bark.

Since the time of Sir John Pringle, who made the first experiments
on this point, cinchona has been known to possess antiseptic properties.
The powdered bark, applied to unhealthy wounds, arrests putrefactive
decomposition, and promotes healing. The alkaloids are destruective
of the minute organisms, on the presence of which fermentative
changes depend, and hence, when added to milk, urine, and other ani-
mal fluids, will prevent decomposition (Binz, Herbst, Baxter, ete.).
Quinine, the most active of the alkaloids, is not equally destructive of
all minute organisms : some, it merely inhibits ; others, it kills. The
bacteria of septic fluids resist its toxic action to a great extent, and
are only inhibited by the largest quantity.

When the crude bark is introduced into the stomach, the alkaloids
are dissolved out by the acid gastric juice, in which they are freely
goluble. Any portion of the bark, or of the alkaloids, escaping solu-
tion in the gastric juice, probably, passes out with the other unabsorbed
contents of the intestine. The alkaline reaction of the intestinal
juices will cause precipitation of the alkaloids, which, forming insol-
uble combinations with the bile-acids, will not be absorbed. From
the stomach the alkaloids diffuse into the blood with facility. In the
alkaline blood, it is probable that the alkaloids are held in solution by
the carbonic acid (Kerner). No changes visible by the unassisted
eye are discernible in the blood, for, notwithstanding the observations
of the older writers, who affirm that the blood was dark and unco-

agulable, the moderns deny the existence of such alterations (Briguef,
Schwalbe). Quinine acts in a definite manner on certain constituents

of the blood—on the haemoglobin, impairing its power to transport
»xygen of the air 18

sis, as the bitters, the ferruginous preparations, arsenie, and

active oxygen or ozone, into which the ordinary c
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converted. This is demonstrated in the following manner : Mix with
old turpentine, that is, turpentine long exposed to the air 'a;d there-
fore holding ozone, some tincture of guaiacum ; if, now. s’ome hamo
glol?in or a drop of blood be added to the Irlixtlire, tijze‘ tinct’quQ oi—"
guaiacum assumes a blue color, the change of color being due fo the
oxidation of the gunaiacum by the active oxygen or ozone T:ontained in
the heemoglobin (Hermann). The addition‘ ‘;E certain substancéu 111
t.ab]}-r c.>f quinine, prevents the reaction ; in other words dnstrow,'; tl;:
ozonizing action of the blood. Binz has shown that so,smuaill 2 uaﬁ
tity .{)f quinine as one part to twenty thousand exerts this aoti‘or?t -
{:Ullsn’_l(,'r:l:ble extent. As soon as the blood is withdrawn i‘z-om fha
pecuha_r influence exerted by the walls of the blood-vessels, as qu
some time ago shown by Pfliger and Zuntz, its alkalinity b,edi"nq ’:
dc.ChDe’ and presently it exhibits an acid reaction. Corres O;di l_rrltf
with the progress of this acidification, A. Schmidt llas'sllo\;fﬁ tha:i’l };
quantity of contained oxygen diminishes and the ('.zu'-‘.ooni:: aci(i '1111(:
creases. These changes, leading finally to the death of the bl{IJod are
gjle?tl'\: 1'(31&1‘(10(1 by the addition of quinine (Schulte, Binz, Ra.ns,oné
Is:emm). From ti}mﬁel observations we draw the conclusion that quij
nine !essens th%n oxidizing or ozonizing function of the blood.

.B.mz and his pupils have shown that quinine inhibits or lessens th
ﬂ(jfil‘t‘l."[}' of. the whitﬁ:a blood-corpuscles, and indeed destrovsmthh;e; loi
arrests the_n' production ; for, in cats poisoned by this agent, the m;m-
bexl' of white corpuscles was found to be considczrably Jess t’)h'm i
poisoned animals (Scharrenbroich, Martin, Jorusalimqk;(* it lflz{k“-n-
By all the observers just named, by Baxter, who ]’ll'idl:'; ‘1; TC O\t".S .
c.la,l'efully conducted e};perimcnts,vand by Cautter ‘it }( eilts e
lished that quinine inhibits the ameboid fnlOTGIHEI’ItS‘ o;ati 70‘?}“_ ey
puscles. il‘hese bodies, as other masses of protoplasm lir“ ll‘t ¥ ffm"
Zt;a?]j .moi,liml._changing their form and appropriati;}g ’th[e inlfx;uci?;llq

eir nutrition. Such movements are ca am@boid T e
:}rrestoddl')yh quinine, even in so small i;i}ﬁldtz?:;zb?fé ?ﬂtﬂ“]cg}fg;?
ousand ; hence it is called a protoplasmic oi.;on Qui o 3
the power to prevent or arrest the migraning f t}.l "-l‘m”le s
from the vessels. This Binz 1\'{19. the first e ) : T‘.hlte COI"PHSCICS
fnetlmcl employed by Cohnheim for exhih;tii]og %:Bi)iixziﬁ;:;1llg'l‘§1;e
:;Ji;(l\:aiisil2111‘3(;;1:2:1@1\(1, i:thonf}]; denied by Schwalbe ; but, as the
e : wsky show, the quantity of quinine necessary
produce the result varies with ‘zh]e animal experi - e
from one part in four ])‘E‘-I‘ll'.ﬂt‘nt-(!d OlpAnd angy
o tho e b
the movements of the whi 7o) - 08 1 el =
mli’mal, according to G‘-e]towiivi(?.l}llll(;aZ]ljzrcl‘?&)lilehcl)li‘(‘ll'\'ni) ‘t‘i;l:m-bloofkd
e ; ; y s fore, g he same view
;}e “a)(l,:(:zglgehm} this point. In opposition to the views of Binz mnst‘ ']1;:;
T chtschepotjaw, who has studied the effects of small quantities.
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Quinine also affects the rate of movement of the heart. An impor-
tant distinction exists between the action of small and large doses. It
is a matter of daily observation that ordinary medicinal doses of qui-
nine (from two to five grains) increase the action of the heart, while
experiments with large doses have demonstrated that this agent de-
presses the circulation. Observations on the intra-cranial circulation,
as seen through the retina and drum membrane, have demonstrated
that an artificial hypersemia results from the administration of medi-
cinal doses. On the other hand, as Favier was the first to observe,
quinine in large doses depresses the heart, arrests it in the diastole
without impairing its contractility, and lowers the arterial tension
(Chirone, Briquet). Quinine acts on the cardiac motor ganglia, and
hence occur the feebleness of the heart’s movements and in part the gen-
eral lowering of the vascular tension (Lewizky). Besides these effects,
it unquestionably depresses the vaso-motor system, after a short pre-
liminary stimulation, probably (Jerusalimsky, Lewizky, Briquet). This
depression of the heart from large doses occurs after the vagi are
divided (Briquet, Schlockow, Kéhler, Lewizky), and is more conspicu-
ous when the agent is introduced into the jugular vein, indicating that
the impression made on the heart is not through an increase of inhibi-
tion, but on the cardiac ganglia. Immersion of the heart in a quinine
solution quickly arrests its movements.

In the normal condition of the human subject, quinine does not
appreciably affect the temperature. In the course of some carefully
conducted experiments a few years ago, I found that the maximum
doses caused not more than a half-degree decline in a healthy adult.
In fever, however, the influence of antipyretic doses is prompt and
decided. This result may be attributed to several factors : to the de-
pression of the heart and arterial tension, to the suspension of the
oxidizing power of the blood, and to the inhibition of the white cor-
puscles. Jirgensen was the first to observe that quinine prevented
the rise of temperature produced by certain physiological acts, as, for
example, active exercise, but Kerner has more particularly developed
the experimental evidence proving this fact. By active gymnasties,
the temperature was found to be ele rated two to three degrees Centi-
grade ; but the previous exhibition of a full dose of quinine prevented
this rise of the body-heat. Kerner also ascertained that the increased
cutaneous secretion, the result of active exercise, was prevented by
the administration of sufficient quinine. From all of these facts, it
seems evident that the lowering of the temperature by this agent de-
pends on diminished production of heat rather than increased radia-
tion and loss by cooling of the skin. This statement seems confirmed
by the experiment of Lewizky, made in Hering’s laboratory, by wrap-
ping a rabbit in protective envelopes to prevent loss of heat by eool-
ing, and then practicing the intra-venous injection of quinine ; the re-
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sult was a depression of temperature as in animals not so enveloped.
To such experiments, the author opposes the insuperable objection
that the temperature in rabbits kept at rest declines, and to a remark-
able extent, without the administration of any medicament. Never-
theless, the fact of the reduction of temperature by quinine is un-
doubted. By Popow, who admits the diminution of temperature, the
influence of quinine over the body-heat is referred to some unknown
biological process.

In small doses quinine exerts a distinct stimulant effect on the
cerebrum, increases the mental activity, and even exhilarates in some
mobile constitutions. As some hyperamia is caused by it, the result-
ing cerebral stimulation is probably secondary to this change in the
vascular condition, In full medicinal doses, as the quinine accumu-
lates in the brain, a sense of fullness in the head, constriction of the
forehead, tinnitus eurium, more or less giddiness, even decided ver-
tigo, may be produced. Dullness of hearing results from considerable
doses, and deafness has in rare cases been permanent. In a long ex-
perience of its use and extended observation, no case has come under
my notice of permanently impaired hearing, although the temporary
condition is usual. - According to Knapp, Moos, and others, amaurosis
is produced by very large doses. White atrophy of the optic disks
occurs, and most of the vessels disappear from the field. This must be
due to strong contraction of the vessels, since this condition is quite
curable, the ordinary appearance of the retina being restored in most -
of the cases. Permanent atrophy of the optic nerve is, however, an
occasional result. Amblyopia is frequently produced by the use of
considerable doses kept up for some time. It is recovered from readily
by suspending the administration of the remedy and taking the neces-
sary steps to improve the intraocular circulation. In actually toxic
doses all of the above symptoms have heen intensified. There are in-
tense headache with constriction of the forehead, dimness of vision or
complete blindness, deafness, delirium or coma, dilated pupils, weak,
fluttering pulse, irregular and shallow respiration, convulsions, and
finally collapse and death. It is excessively rare to encounter such
severe cerebral symptoms.

The influence of quinine over the functions of the spinal cord is
yet sub judice. Chaperon some time ago demonstrated that guinine
lessened and ultimately abolished the reflex function of the spinal
cord. This result he decided was due not to immediate action on the
spinal cord, but to stimulation of Setschenow’s center of inhibition of
reflex movements. Brunton, who has repeated Chaperon’s experi-
ments, has found them to be correct. The observation.of Schlockow,
that the first effect of quinine is to increase the sensibility of the re-
flex function of the spinal cord, has much probability in its favor.
Heubach has also, after moderate doses, observed some evidences of
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the existence of reflex irritability, but the experiments of Brunton
show that these reflex effects decline with the inereasing stimulation
of the inhibiting center. Brunton’s experiments were also directed
to ascertain whether the sulphuric acid in combination with the qui-
nine was responsible for the effects observed, but the result proved
that quinine is the active agent in stimulating Setschenow’s inhibiting
center.

As quinine depresses the functions of the sympathetic system, its
action is opposed to that of agents which have the power to promote
uterine contractions, hence, @ priors, it would not seem to be aborti-
facient. Very numerous and conflicting statements have been put
forth, because there are no exact data, The few cases in which uter-
ine action followed the administration of quinine were, doubtless, due
to malarial intoxication or to other causes, and hence the association
of uterine action with the effects of quinine was acecidental. The in-
numerable instances in which quinine has been given during the exist-
ence of pregnancy, without initiating contractions of the womb, are
certainly conclusive against the view of its abortifacient power.
While it is not a special uterine stimulant, it may exert such an ac-
tion indirectly. When uterine inertia is due to depression of the vital
forces, quinine, in moderate doses, then becomes a valuable stimulant,
and is utilized for this purpose in obstetric practice.

The diffusibility of quinine and its rate and mode of elimination
have been studied by Bence Jones, Ciotti and Albertoni, and Kerner.
Jones in his researches availed himself of the fluorescent property of
animal tissues, possessed also in a high degree by the alkaloids of cin-
chona, especially quinine. To this substance, as it appears in animal
tissues, Jones gave the name © animal chinoidin,” but he was not aware
that fluorescence is a property possessed by large numbers of animal
and vegetable bodies. Nevertheless, he recognized the fact that the
diffusibility of quinine could be estimated by the increase in the fluo-
rescence of animal textures, and he thus ascertained that in a half-
hour after the administration of quinine a positive gain in fluorescence
of the crystalline lens is observed. It is probable that under some
circumstances—a catarrhal state of the mucous membrane, for exam-
ple—a portion of the quinine taken fails to be absorbed, and is conse-
quently excreted by the intestines (Byasson). The effect of this
agent on the secondary assimilation is involved in more or less doubt.
Opposing opinions have arisen from the different points of view taken.
In the normal condition quinine, in small quantity, stimulates the nu-
trition, and increases the excretion of waste products—urea, uric acid,
creatinin, extractives, ete. ; but, in considerable doses, the opposite
condition obtains—the decrease in the quantity of uric acid is espe-
cially well marked (Ranké, Kerner)—and when administered in mala-
rial fevers all the products of waste are greatly increased. The con-
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ditions attending the use of the remedy, therefore, influence the re-
sult. Considerable doses in the normal state diminish the excretion
of urea, uric acid, creatinin, and phosphoric and sulphuric acids
(Kerner). Strassburg, however, failed to find any change in the car-
bonic acid. According to the observations of Cutler and Bradford,
quinine has an obvious effect on the globular richness of the blood,
increasing the relative proportion of the white, and diminishing the
red globules. The action of quinine on the spleen is still sub judice.
Piorry was the first to note a reduction in the size of the organ pro-
duced by quinine, but he had an exaggerated notion of the nicety by
which a difference in the size of an organ could be made out by the ples-
gimeter and hammer. Kiichenmeister examined the subject experi-
mentally in 1851, with negative results, but afterward, operating
with larger doses, obtained confirmation of Piorry’s view. Mosler, after
dividing all the nerves of the spleen, ascertained that quinine in large
doses still acted on the contractile elements, and reduced the size of
the organ. Jerusalimsky, in an elaborate research, has established
the same fact. That the enlarged spleen of malarial infection is re-
duced by quinine is an undoubted clinical fact. From these positive
observations it must be concluded that quinine does act on the spleen,
notwithstanding there are numerous negative statements. It follows,
hence, that the diminution in the red and increase of the white cor-
puscles may be due to this action.

Quinine diffuses out of the blood into the urine, chiefly, but also
into the sweat, saliva, milk, and pathological exudations (Kerner,
Briquet, Binz). Jiirgensen found quinine in the urine in ten minutes
after the hypodermatic injection. Thau had evidence of its presence
in the urine in a half-hour after the ingestion of a half-drachm dose
each by two persons, and he holds that the maximum elimination takes
place in about eight hours, but the excretion is not completed until
two days after the administration. Aeccording to De Renzi, quinine
remains in the organism a variable number of days, and may indeed
be discovered in the urine on the third day ; in a special case, as late
as seven days. Binz also finds that the elimination of quinine is vari-
able and rather slow, the maximum being excreted within forty-eight
hours. From the time the agent appears in the urine, the systemic
action is manifest, and the maximum effect of any given dose must
be experienced in advance of the period of maximum elimination,
which Thau places at eight hours. According to Kerner, quinine ap-
pears in the urine in a somewhat modified form.

The action of quinine has occasionally been attended by the ap-
pearance of an eruption on the skin, Sometimes the exanthem has
been in the form of an erythema, sometimes it has assumed the ap-
pearance of urticaria ; again, it has seemed to be herpetic. There is,
in fact, no constant and invariable eruption, and many of the reported




