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Another prominent physiological effect of purgatives is to
increase the peristaltic movements of the intestines, in addi-
tion to their stimulating influence upon the secretory activity of
the intestinal mucosa. Saline purgatives do not increase intes-
tinal peristalsis, however, when given in therapeutic doses—
an important practical fact when it becomes necessary to
asepticize by purgation* and flush the intestinal canal without
increasing the movements of its walls, as during the onset of
peritonitis, appendicitis, ete,

Nothnagel and Rossbach® conclude that “the principal cause of
purgation lies.in an increase of the peristaltic movements of the intes-
tine.” The experiments of Legros and Onimus,” Houckgeest* and others
have shown, however, that this does not apply to saline purgatives,
Vulpian, in the course of the experiments referred to above, found, in
fact, that while jalap and other vegetable cathartics increased peris-
talsis, the salines did not, Radziejewski® found that purgatives in gen-
eral increased the peristaltic movements of the small and large intestine,
but that it was mainly by enhancing those of the colon that the alvine
dejections were rendered more frequent. Lauder Brunton teaches that
there can be no doubt as to the fact that purgatives increase both the
secretory activity and the peristaltic movements of the intestine. Wood,
Sr. and Jr.,* adduced a number of facts which are, they state, “incom-
patible with any other belief than that purgatives cause both increased
secretion and increased peristalsis in the alimentary canal.” Experi-
mental evidence shows clearly, however, that an exception must be made
as to the salines.

Mercurial purgatives do not produce their effects through
either of the two mechanisms ‘described ahove.* After being
taken up from the intestinal canal they act as ordinary drugs
by exciting the test-organ, and through it the adrenal center.*
By thus increasing the proportion of adrenoxidase in the blood,
they raise the secretory activity of the pancreas and of the in-
testinal glands by enhancing their intrinsic metabolism.* They
also augment the proportion of adrenoxidase that traverses the
liver, this substance appearing in the stools as hiliverdin and
giving them the familiar green color.* Mercurial purgatives
enhance the bacteriolytic antitoxic properties of the blood (espe-
cially in the liver), besides that of the intestinal canal.*

The physiological action of mercury was reviewed at length under
the heading of that drug, to which the reader is referred. We have
seen that mercury, even when rubbed into the skin, sufficed to provoke

* Author's conclusion.
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B e ek ol 1in b Thly phoce laG et
mary contact is not a sine qua non of purgation. Podophyllotoxin was
found by Neuberger* to purge when given hypodez:m_lcally and to cause
intestinal hyperemia. Apocodeine, introduced by Guinard, has also been
found effective as a cathartic, when given subeutane(?usly, .by' Raviart,
Heinze® and others. These, and other agents used in a similar way,
markedly irritate the tissues at the site of injection and are used ncj
longer. It is probable that all cholagogues act much as do the mer
curials, by a central action, but no evidence to that effect is available.

Therapeutics.—Castor oil acts mildly as a stimulant of the
intestinal mucosa, when therapeutic doses are used, though
quite active as a purgative. It provokes just enough _lo.cal hyper-
@mia to enhance the germicidal and antitoxic activity of the
intestinal fluids.* Hence* its value in diarrhoa and dyseniery
due to the presence of pathogenic organisms. It is, in fact,
effective in all mycotic disorders of the alimentary caI}adf espe-
cially in children. In the bronchial catarrh of infants it is very
efficacious as revulsive,

Croton oil, owing to the violence with which it acts, in very
small quantities, is of great value as a drastic _purgative. in
apoplexy, acute mania, wremic coma, ete. By causing a copious
outpour of intestinal fluid, it relieves the blood-pressure.. In
impacted feces, or intestinal obstruction, the large qusfntlty of
fluid with which the canal is flushed increases materially the
chances of recovery. In lead colic it is especially advantageous,
owing to the rapidity of its action. :

Salines—These salts include sodium sulphate, magnesium
sulphate, magnesium citrate, potassium tartrate and !Ji'tartrate,
and potassium and sodium tartrate. Of these.ths.a citrate and
sulphate (Epsom salts) are of especial value in mﬁammat?r}f
disorders of the abdomen, peritonitis, enteritis and threatening
appendicitis, and in many acute fevers, not only because they do
not cause peristalsis while flushing the bowel, but also owing to
the intestinal antisepsis they tend to promote.* The purga-
tive mineral waters, Seidlitz, Hunyadi Janos, Friedrichshall,
Pullna, ete., owe their properties mainly to magnesium sul-
phate. b :

Mercurials—The therapeutic value of mercurials in this

connection was reviewed in the article on Mercury.

¥ hor's conclusion. i
"’{li\;guggrzer: Archiv 1. exper. Path, U. Pharm., Bd, xxvili, S. 32, 1801,
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The numerous other purgatives at our disposal present
nothing of special interest in connection with the internal secre-
tions, other than those referred to wunder “Physiological
Action.”

EMETICS.

Physiological Action.—Certain emetics, such as mustard
and zinc sulphate, produce their effects by irritating the gastric
mucosa. Afferent impulses being transmitted to the vagal cen-
ter (in the posterior pituitary body*), the various muscles,
gastrie and thoracie, which take part in the act, are reflexly
stimulated, and the irritant is vomited.

When such emetics as ipecac and apomorphine are em-
ployed, they are absorbed, and produce their effects by depressing
the funectional activity of the sympathetic and vasomotor cen-
ters.® All arterioles and larger arteries being relaxed, the
glandular elements of the entire body are passively congested
and secrete vicariously.* The passive congestion of the gas-
tric mucous membrane being supplemented by a more or less
great outpouring therein of serous pseudo-secretion,® the same
process that prevails when irritants are ingested occurs, i.e.,
the stomach is emptied through reflex vagal action.

L]

Although emetics which are first absorbed, ipecac, apomorphine,
ete,, appear to influence only the stomach and the muscles that the aet
of vomiting brings into play, such is evidently not the case. Manquat,”
for instance, states, referring to tartar emetic, “a dose of 0.01 gm.
(!/s grain) causes nausea, a general malaise, salivation, exaggeration
of the gastro-intestinal secretions, and at the same time sweating and
exaggeration of the bronchial secretion.” He states also™ that ipecac
causes prostration, coolness of the skin, salivary hypersecretion, sweat-
ing, “hypersecretion of all the glands of the digestive apparatus (liver,
panereas, mucous follicles), this giving rise to a moderate diarrhea.”
Even the nasal secretion is increased. Wood™ states that the vomiting
caused by apomorphine is accompanied by “excessive secretion from the
salivary, nasal and lachrymal glands.” Tt is evident, therefore, that
emesis is but one of the phenomena awakened by an emetic, and that
these agents, as do most drugs, produce their effects by acting upon a
center. Indeed, Wood™ distinguishes emesis produced by local irritation
of the stomach (mustard, sulphate of zine, ete.) from that of “centric”
origin. Gianuzzi® found that after the cervieal portion of the spinal
cord had. been divided in the dog, tartar emetic failed to produce emesis.
Foulkrod® obtained the same result with emetin, the active principle of
ipecac.

* Author's conclusion.

49 Manqguat: Loec. eit,, vol. i, p. 575, 1903.

50 Manquat: Loc. cit.,, vol. i, p. 388, 1903.

51 Wood: Loc. cif,, thirteenth edition, p. 640, 1906.
52 Wood: FLoc. cif., thirteenth edition, p. 632, 1906.

53 Gianuzzi: Cited by Manquat: Loec. cit., vol. i, p. 577, 1903.
64 Foulkrod: Phila. Med. Times, vol. viii, p. 551, 1878,
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That it is the vascular centers, i.c., the sympathetic and vasomotor
centers, which are influenced by this class of drugs, and, moreover, that
it 1s by depressing these centers that emesis is caused, is shown by the
fact that the blood-pressure is markedly lowered by ipecac, as observed
by Pécholier,® Reboul,” Podwyssotzki,” Grasset and Amblard® and
others, as well as by apomorphine as shown by Harnack® and Reichert.*”
The econcomitant hypothermia which occurs under such conditions
through recession of blood from the surfage is likewise present. Thus,
Radziejewski™ found that the temperature could drop 6.6° C. (11.8° F.).
Hayem™ observed that in the rabbit 0.005 gm. (%/,, grain) brought the
temperature down 1° C. (1.8° F.) in one hour. Manquat states that
emesis is usually attended with a fall of 1° €. Apomorphine does like-
wise, according to Nothnagel and Rossbach,” the temperature declining
“little by little.”

The role of the vagus as the direct factor in the produetion of
emesis is well shown by the fact that, as stated by Manquat, “the experi-
ments of Chouppe, Polichronie and Dyce Duckworth have shown that
emesis does mot take place when emetine is injected after division 'of
both vagi.” The fact that emesis occurs while the emetie is being elimi-
nated by the gastric membrane (Radziejewski) being also established,
we have three sources of irritation of the vagal sensory terminals in the
gastric mucosa: passive congestion, the serous secretion, and the ex-
creted (and probably chemically transformed) emetic.

Untoward Effects and Poisoning.—Toxic phenomena may
be produced by emetics, especially in infants, feeble and aged
subjects, the symptoms being those of collapse, with marked
muscular weakness and a steady lowering of the temperature.
This is due to increasing paresis of the sympathetic and vaso-
motor centers.* In apomorphine poisoning, unconsciousness,
failing respiration, and profound depresgion and convuisions
(due to accumulation of toxic wastes*) are the main symp-
toms, death being due to asphyxia.

Both the sympathetic and vasomotor centers being depressed,
accumulation of blood in the great vessels of the splanchnie area occurs.
This is shown by the fact, “attested by Pécholier, Dyce Duckworth and
d’Ornellas, that in emetine poisoning, although there is a distinet fall
of temperature in the mouth and on the surface of the body, in the
intestine the temperature remains stationary, or more commonly rises.”
Wood* also states that “Dyce Duckworth especially noted intense hyper-
@mia of the lungs, which were in some places emphysematous, buf in
other portions collapsed”—the typical passive hyperemia of sympathetic
paralysis. The recession of blood from the periphery produced by large
doses is also well shown by Wood’s additional statement that Magendie
and d’Ornellas had “also seen cases in which isch®mia of the pulmonary
tissue was found after death.”

* Author's conelusion,
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There is considerable analogy between the action of emetics as
described above, and that of hypnotics, previously submitted. Tartar
emetic and other emetics have long heen known to possess soporific prop-
erties. C. J. Douglas® has shown recently that this applied also to
apomorphine. '

Therapeutics.—/ pecac as an emetic is given to adults in 20-
grain (1.3 gm.) doses, repeated at intervals of twenty minutes
if necessary. In children 5-grain (0.3 gm.) doses suffice.
Its action is aided by drinking lukewarm water freely. The
value of ipecac in dysentery is accounted for by the fact that
by enhancing vicariously the activity of all glands, including
the pancreas and intestinal glands, it increases the sterilizing
properties of the succus entericus.* This serves not only to
destroy pathogenic organisms that may be present, but also to
hasten the resolution of lesions of the mucosa—a process fur-
ther aided by the local hypersmia awakened. In hemoptysis
it acts very favorably by diminishing general blood-pressure,*
even when given in small doses. In chronmic bronchitis, the same
mechanism and the fact that it increases the secretory activity
of the bronchial mucosa renders it particularly effective where
the secretion is viscid and raised with difficulty, notwithstand-
ing hard and exhausting paroxysms of cough.

Apomorphine as an emetic may be given hypodermically to
adults in 1/,, grain (0.006 gm.) doses at fifteen minutes inter-
val until vomiting occurs, reducing the dose in weak or aged
subjects. It may be given in larger doses by the mouth. In a
child of eighteen months '/, grain (0.0013 gm.) and in one of
eight years 1/, grain (0.0026 gm.) suffice. In the cough of bron-
chitis it is of marked value in small doses, repeated every three
hours, to increase the bronchial secretion and hasten the process
of resolution. In hysteria, it is of great value to counteract
the muscular rigidity by relaxing the arterioles.® The hyper-
@mia of the central nervous system being also relieved,® the
patient falls into a refreshing sleep. -

DIAPHORETICS.

Physiological Action—The physiological action of dia-
phoretics iz well exemplified by jaborandi and its alkaloid, pilo-
carpine. :

* Author’s conclusion.
¢, J. Douglas: N. Y. Med. Jour,, Mar. 17, 1900.
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These agents produce sweating by depressing markedly the
sympathetic center.* The diaphoresis represents only, however,

an epiphenomenon of the effects of jaborandi, all glands being

affected in the same manner as the sweat-glands.* The de-
pression of the sympathetic center, by causing dilation of the
arterioles of all these organs, causes functional hyperzmia
of their capillaries;* hence the increase of secretory activity.
Hence also* the flushing of the face, the salivation, lachryma-
tion and, in some instances, the diarrheea and vomiting
observed.

That sweating is but one of the phenomena of a drug which affects
all glands as well as the sweat-glands is sustained by considerable evi-
dence. Thus, Tzistovitch® ascertained experimentally that pilocarpine
stimulates gestric secretion, and that the gastric juice appears early in
proportion as the dose is large. Edkins® and Maslofi* found that pilo-
carpine administered caused intestinal secretion, Heidenhain® found
that it caused intense secretory activity in the crypts of the colon. This
applies to the muscular coat as well. Morat™ and others have found
that it caused very active peristalsis in experimental animals. Bayliss

-and Starling” note that pilocarpine increased the panereatic secretion,

the latter being rich and thick. In all cases the gland seemed to tire
rapidly and to become insusceptible to the drug. Lauder Brunton and
Delépine found that pilocarpine stimulated glandular activity of the
liver-cells, It increases the functional activity not only of the sweat-
glands, but also of all cutaneous glands. Thus, Langley™ observed that
in the frog the skin became covered with a thick, viscid secretion.

That these phenomena are due to depression of the sympathetic
center is suggested not only by the facial hyperzmia, but also by the
nausea and vomiting which, as I have shown, are due partly to sympa-
thetic depression. Even the average dose may cause these symptoms.
Thus, H. €. Wood,* referring to the effects of a therapeutic dose of the
infusion of jaborandi, states that “there is not rarely nausea, and some-
times vomiting,” of “large quantities of glairy mucus” he adds elsewhere
in his text. Again, the increased functional activity of various organs
provoked points in this direction. Horbaczewski,™ for instance, found that
pilocarpine produced, in man, a leucocytosis, and a proportionate increaso
in the uric acid excretion, a faet which shows that general metabolism
is increased. Again, Murrell observed that in the frog, %/, grain (Q.QO3
gm.) of pilocarpine gave rise to a marked increase of reflex activity
and convulsion—phenomena which point to excessive hypersmia of the
skin and central nervous system. Even the merves are hyperzmic.
C. R. Marshall® in the course of experiments with pilocarpine, noted

& Author’s conclusion.
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that it increased the sensitiveness of the vagus to electrical stimulation.
Finally, that it is by causing dilation of the arterioles that pilocarpine
causes sweating is shown by tne fact, demonstrated by Langley™ in 1875
and eonfirmed since by many observers, that absolute antagonism exists
between this drug and atropine. Now, as T have shown, atropine con-
stricts the arterioles.

The peripheral hypersemia is augmented through the fact
that the arterioleg of the adrenals are relaxed, as are those of
all other glands, and that the increase of adrenal secretion pro-
duced causes general vasoconstriction, the blood being driven
towards the periphery, 1., the skin.* '

The prevailing belief that pilocarpine increases the activity of all
the glands of the body, including those of the skin, by aecting directly
upon them, is, to say the least, illogical when we consider that */; to */,
grain (0.008 to 0.016 gm.) will produce marked effects; The only proof
of any weight, the fact that Luchsinger,® and subsequently Nawrocki,
found that division of the nerves of a cat’s leg did not prevent the paws
from sweating when jaborandi was injected into the animal, fails when
analyzed from my standpeint. All the vessels of the leg being dilated
by the section of the vasomotor nerves, any general rise of the blood-
pressure ‘would cause a flood of blood to invade these dilated vessels

and the sweat-glands, and provoke sweating. Now, Wood, alluding to -

Reichert’s™ experiments, states that “immediately after the injection of
the alkaloid [pilocarpine] into the jugular vein the arterial pressure
falls, but in a few moments the characteristic phenomena of a slow pulse
with inereased arterial pressure come on.” Tt becomes a question, how-
ever, a8 to how this rise of pressure is produced, but we have the soln-
tion of this problem in the faet that A. Pettit* found the adrenals
greatly congested and swollen in experimental animals poisoned with
jaborandi. As this means hyperactivity of thesé glands, and as the
adrenal secretion raises the blood-pressure, not through the vasomotor
center, but, as I have shown, by enhancing me abolic activity in the
muscularis of all vessels the cause of the rise of blood-pressure is selt-
evident.

Untoward Effects and Acute Poisoning.—The symptoms
which follow a toxic dose include the following: copious sweat-
ing, vertigo, marked galivation, rhinortheea, vomiting, diarrhea,
strangling, dimness of vision, myopia, more or less marked car-
diac oppression and metrorrhagia—all due to what amounts to
paralysis of the arterioles.* Sudden deatl. has also been pro-
duced by a small dose (*/, grain—0.021 gm.) pilocarpine
given hypodermically. “As it is the sympathetic center which
is depressed by this drug,* it should be given with especial care
in debilitated and aged subjects.

* duthor's conclusion.
™ Langley: Brit. Med. Jour., Feb. 20, 1875.
™ Luchsinger: Archiv f. d. ges. Physiol.,, Bd. xv, 8. 482, 1877.

% Reichert: Univ. Med. Mag., Apr., 1803.
8 A, Pettit: C. r. de la. Soc. de biol., vol. iii, p. 535, 1896,
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Lanphear* recommends caution in the use of pilocarpine. Its con-
tinued use may also give rise to papulo-exudative dermatoses. Thus, in
2 case observed by Hallopeau and Vielliard,” the histological examina-
tion revealed an inflammatory exudate about the excretory ducts of the

gweat-glands. :

Therapeutics.—Jaborandi and Pilocarpine—The latter
drug is to be preferred, since it is less likely fo provoke vomi't-
ing. It has been found of value in wremia, chronic Bright’s dis-
ease and dropsical conditions; the benefit is due to the lower-
ing of the blood-pressure which general dilation of arter%oles
insures,* and to the increased elimination of fluids and retained
excrementitions wastes. It is of use in erysipelas, owing to
the fact that the cutaneous hyperemia means the presence in
the affected area of an increased volume of auto-antitoxin.*
Ulironic eczema and other cutaneous disorders, especially those
due to deficient secretion of the sweat-glands, are also improved
by pilocarpine. In ophthalmic disorders associated with inira-
ocular pressure, it is also valuable, owing to the general lower-
ing of the blood-pressure it insures.* In orchitis it tends,
through the same process,* to relieve the intense pain. .

Sweet Spirit of Nitre.—This agent, an alcoholic solution
of amyl nitrite, acts, as does pilocarpine, by depressing th.e
sympathetic. It is milder, however, and acts both as diuretic
and diaphoretic. It is considerably used in febrile dtsorder‘s‘ of
children when excitement, startings, etc., occur. By lowering
glightly the blood-pressure it controls these phenomena.*

OXYTOCICS.
(Ergot, Hydrastis, Hydrastinine.)

Physiological Action.—Ergot in ordinary doses causes
contraction of the uterus by augmenting the blood-supply of its
walls*—a condition due primarily to the fact that it excites
directly the vasomotor center. All the arteries of the body
(with the exception of the arterioles, which are governed- by
the sympathetic center*) being constricted, the blood is driven
into the smaller vessels and capillaries of all organs, including
the uterine muscle. The contractile power of this muscle being

* Author’s can}t:{lusion, AT e
81 Lanphear: ansas City Med. Index, Nov., i ;
(o Hi?llzrpeau and Vielliard: Ann. de derm, et de syph., 4 série, vol. ¥., p. 233,

1904,
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proportionate, as in all organs, with the activity of its intrinsic
metabolism, its sensitiveness to the reflex motor impulses which

the uterus receives periodically during parturition is corres-
pondingly enhanced.* :

As stated by Manquat,® “it is generally admitted that ergot has a
vasoconstrictor action upon the vessels; this opinion rests upon a large
number of experiments.” Holmes* observed the constriction of the
arteries in the frog and in the albino rabbit, marked anemia of the ears
of this animal being noted. A rise of the general blood-pressure (pre-
ceded by a short period of depression) was also obtained experimentally
by Kohler,® Eberty,® H. C. Wood,* Kobert and by Jacobi." Wood,® who
refers to these experiments, states that “the rise in pressure, which is to
be regarded as the characteristic effect of ergot upon the ecirculation, is
due to a constriction of the blood-vessels,” and that “Holmes, Wernich,»
Vogt,* Kersch,” Schiiller” and Briesemann® assert that they have seen
irfwariably diminution in the caliber of the arteries under the influence
of ergot.”

The more recent experiments point in the same direction.
Plumier® found that the intravenous injection of the fluid extract of
ergot produces in the dog a marked elevation of the blood-pressure in
the pulmonary artery. H. H. Dale® observed “a stimulant constrictor
effect upon certain organs composed of plain or unstriated musele-fibers,
among which are the arteries, the uterus and the sphincter of the iris.”
The 300 painstaking experiments of Sollmann and Brown,® which seem
to controvert all this evidence, are unfortunately of no value. The
overlooked the fact that the anmsthetic they administered to their dogs,
ether, caused a very marked rise of pressure, and that the ergot could
not raise it beyond this level. Hence their erroneous conclusion that
“there is no evidence of strong vasoconstriction.” The slowing of the
pulse is readily accounted for by the increased resistance of the blood-
column to the cardiac contractions, produced by the general vasocon-
striction.

That the rise of blood-pressure is due to a centric action was shown
experimentally by J. C. Hemmeter,” who found that the rise did not
occur when the spinal cord was severed, and, in aceord with Wernich,*
that after this operation ergot could no longer provoke uterine contrac-
tions.

Full therapeutic doses of ergot cause such marked con-
striction of the arteries that the lumen of the smaller vessels
becomes sufficiently narrowed to interfere with the circulation.*
The blood-stream being slowed in the arterioles and capillaries,

* Author’s conclusion.

8 Manquat: Loc. cit., vol. i, p. 71, 1903.

%4 Holmes: Thése de Paris, 1870.

% Kohler: Virchow’s Archiv, Bd. 1z, S, 384, 1874

8 Eberty: Cited by Kohler: Ibid.

& H. C. Wood: Phila. Med, Times, vol. iv, p. 518, 1874.
% Wood: Loc. cit., thirteenth edition, p. 748, 1908.

8 Wernich: Virchow’s Archiv, Bd. Ivi, S. 505, 1872.

% Vogt: Berl. klin. Woch., Bd. ix, 8. 115, 1872
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the opposite condition to that described above is proﬁucef,.w}zl.,
igchzemia of the organs which these small vessels supp‘ly. The
peripheral temperature is then reduced .and the patient com;
plains of cold—a danger signal which indicates that an excess 0

the drug is being administered.®

i i te—though tem-
- I had realized this fact, I caused comple )
orar?ff?;:rtia 12f the uterus by the’ use of excessive doses in %7 esl.g»eB
g niring prompt delivery. I blamed the ergot at the tlgle.- 0'01
sﬁtes in the lower animals the syn}llPt]cms o‘f 1nt0xleg.]§1‘c(;n0h:;§c;2$1;i§;
aralvtic, and that the only ones which are in any sense C
E;:atgeugnmsthesm and the coldness of the surface. ﬁs Iﬁhﬁlecoéiﬂ;ssh;:
e x
the surface has been noted in various women in. 5 g hag
i it i haracteristic of the poisonmg
caused fatal abortion, it is probably ch: 2 Blmene
i insbury'® found that ergotin slowed markedly the
ifitﬂrgetrh:;fgfagz ari{erioles. Hemmeter™ noted othf‘t in ponsonmhgi:;hg
temperature sometimes fell more than 2° C. (3.6° F.) in human being

and 5° C. (9° F.) in animals. ‘
Untoward Effects and Poisoning.—The egrlier effects ?f
ergot-poisoning are due to the great accumulation of bloodku:
the peripheral vessels, which a large dose of thi dr.ug provoke
by violently stimulating the vasomotor .center, viz., f?r@iga-
tion, tingling, giddiness, delirium, flushing, purpura, tinnitus,
dilation of the pupil, colic, spasmodic contractmns.of th'e m@s-
cles, opisthotonos or emprosthotonos, an(.i even‘eplple;.)tlc C(})II}-,
vulsions. The constriction of the vessels‘ inereasing r.apldly., t ;s
hypersemia is soon replaced by ischeemia* of the tissues: t de
skin then assumes an earthy hue, the su_rface becomes cold,
there is great muscular weakness and fa’l;:lgu'e and ppmbngss
particularly of the extremities, nausea, vomiting, and the respir-
ation is labored. More or less sudden]y. collapse oceurs, due .to
hyperconstriction of the cardiac coronaries* and of the arteme&j
of the anterior pituitary and thyroid.* The pulse. then become;
very rapid and weak, the blood-pressure falls rapidly and deat
foﬂm;’]sl- chronic ergotism, which does not occur in this country,
all these symptoms may develop gradually, but her'e apother
typical symptom of excessive constriction of the arter.lc?s oceurs,
viz., dry gangrene, beginning at one of the extremities, espe-
cially the toes, or the nose, lips and ear.

* Aythor's conclusiot. =
: it,, thirteenth edition,' p. 747, 1906, x
?Wvg?gg'er Laoxfﬂ'tgg.i’ngb::;'y: Med.-Chir. Trans., vol. lxvii, p. 67, 1884

101 Hemmeter: Loc. cif.
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The explanations submitted of these various symptoms are gelf-
evident when the vasoconstrictor action of the drug is taken into account.
Wood!® states that “ergotic gamgrene can readily be produced in the
comb and tongue of chickens” and “von Recklinghausen asserts that the
essential lesions in these cases arve hyaline thrombi in the arterioles and
capillaries”—an obvious proof that it is not these two kinds of vessels
that are hyperconstricted, but the arteries behind them. Again, Wobd
states that “by toxic doses the rapidity of the heart’s action is increased,
and, according to Boreischa, galvanization of the par vagum has at this
time little or 1o effect upon the pulse”” The cause of this is also quite
plain when interpreted from my viewpoint: the coronaries are already
so constricted that stimulation of the vagi can contract no farther.
Hence the cardiac arrest,

Therapeutics.—In the light of the above facts, a very small
dose of ergot (10 minims of the fluid extract) is alone effica-
cious in the uferine inertia of parturition. Such a dose has also
the advantage of avoiding tetanic contraction of the uterus, a
condition which tends to cause retention of the placenta. Frgot
is also useful in post-partum hemorrhage; here a full dose may
be given, and it may be administered hypodermically to obtain
more rapid results. It has been used to prevent hamorrhage
from the lungs, stomach, intestines, ete., but the marked rise of
blood-pressure it provokes before causing sufficient contraction
to arrest the flow renders it a dangerous remedy in these con-
ditions. In uterine hwmorrhage due to the presence of fibroids
or other neoplasms, however, it has given excellent results, and
tends to cause shrinking of the growth when given in full doses.
In chronic dysentery and chronic diarrhes ergot sometimes
proves curative by causing hypermmia of the small and large
intestine and hastening resolution. It is of value also in
adynamic depression, melancholia and neuropathies in which

hypochondrig is a prominent symptom, the benefit being due
-to the increased volume of blood which the cerebro-spinal sys-
tem receives.®

DRUGS WHICH RESEMBLE ERGOT IN THEIR PHYSIOLOGICAL
ACTION.

Hydrastis—The physiological action of hydrastis and of
its alkaloid hydrastine is similar to that of ergot. It stimu-
lates the vasomotor center less violently, however, and its action
in therapeutic doses is limited to the stage of hyperemia of a’l

* Author's conclusion.
Y2 Wood: Loc. cit., thirteenth edition, P, 755, 1906.
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organs, ineluding the mucous n_lembr_anes.* It has been uys.ed
advantageously, therefore, in various dlsoz'Qers aff Fh_e latter, viz.,
chronic gastro-intestinal catarrh, chronic rhinitis, otorrhod,
dysmenorrhea, chronic vaginitis, gon?rrhcm, ete. i3l

Hydrastinine, an alkaloid obtained by the oxidation f}f
hydrastine, has been employed with considerable suceess in
uterine hemorrhages, menorrhagia, and metmr-rhagt‘a, being
more active than hydrastis or hydrastine as a vasoco?lstnetor: 1t
is also useful in the same disorders as hydrastis, especially
dysmenorrhea.

DIURETICS.

The diuretics most used at the present time are drugs
which have been treated in full in the preceding pages. Their
property as such need alone be referred to. .

Saline solution has been thought to act as an “haemocathar-
tic,” the excrementitious products of tissue and other wastes,
detritus, etc., being, it was believed, simply “.'ashed out of the
blood by the excess of water introduced therein. I hav.e shown
in the earlier portion of this chapter that the process I8 really
a nobler one, so to say, and that the introéuction of saline so-
lution into the organism enhances greatly the eﬂ?cienc‘s.r .Of the
body’s: auto-protective processes. The proteolytic actljmty of
the auto-antitoxin being greatly augmented,* there s soon
thrown into the lymphatic channels an unusual quantity of
products of cataboliem which must be eliminated, partly ]oy the
urine. A prominent cause of diuresis is now presenlt. viz., Te-
flex stimulation of the secreto-motor center (located in the pos-
terior pituitary) which governs renal action.* The ki(_ilneys are
thus activated and a freer flow of urine follows—ecarrying along
with it the excess of wastes. We need not inject a quar_t .of
galine solution to produce this effect; much smaller qu‘anhh.es
will evoke it; but if at least a pint is employed the ac.tlon. will
be greatly facilitated, since the organism prompt}y rids iteelf

of the fluids that are useless to it. Plain water is an excellent
diuretic for this reason, as is well known. S

Digitalis—When the infusion is used the fluid aids the pro-

cess, and, as suggested by Huchard, it is probable that the min-

* Author's conclusion.
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eral salts the leaves contain contribute somewhat to its diuretic
effects. Diuresis may be obtained with digitalin, however, a
fact which shows that the drug is itself active in this connec-
tion. Its mode of action becomes plain, in view of its main
general property, that of a potent stimulant of the adrenal
center.* As this stimulates metabolism in all tissues, we have
again an unusual production of tissue-wastes and the same cen-
tral excitation (reflex) of the remal functions that saline solu-
tion affords,* though caused in a different way. Of material
aid to the process is the increased vascular tension which the
drug causes by activating indirectly metabolism in the muscu-
lar coat of all arteries.®* A rise of blood-pressure is a recog-
nized cause of diuresis. Digitalis is especially efficient in car-
diac dropsy—a result readily accounted for by the above-
described physiological action.

Squill acts much as does digitalis, including its action on
the cardiac muscle, the arteries and general metabolism in-
duced by a stimulating action on the adrenal center through
the test-organ.* In large doses it stimulates the kidneys vio-
lently, causing sometimes hamaturia. It is used in dropsy,
pleural and pericardial effusions and the cardiac dropsy, but any
form of nephritis is a contraindication to its use.

Calomel.—We have seen that this salt is an active diuretic
also by enhancing general metabolism, thus causing rapidly an
excess of waste-products in the blood.* When its use is pro-
longed it is also capable of causing grave renal disorders, in-

cluding hemorrhagic nephritis. It is very efficient in cardiac .

dropsy, however, and in anuria of asthenic origin in which the
blood-pressure is low.

* Author's conclusion.

CHAPTER XXIIL

THE INTERNAL SECRETIONS IN THEIR1 E?IJ:;:TIO;\TS
70 PATHOGENESIS AND THERAPEUTICS.

THE ADRENAL SYSTEM AS IMMUNIZING MECHANISM,
AND CANCER.

In the first edition (which appeared in January, 1903) of

. the present work,' the following lines appear: “Certain growths,

particularly the more malignant forms, sarcoma and (-iarcmonw.11
seem closely connected with adrenal insl}fﬁcn'en(:y and its nor!lna
consequences, We have seen thsllt‘ﬁ_fyp.sm, hbrmogern [a .nuleﬂiz-
proteid compound] and the oxidizing .substance .“ .ere‘.'f;n: L
neously necessary to insure the des‘truch‘on of 'Ce.”:- in vitro, :
furthermore, that this process required, in addition, the presenc
of alkaline salts. That the destruction of WOI'I‘l.-Oth or dege!}-
erated cells is a function of these very elements in the blood, 1s

_evident. Tmsufficiency of the adrenals, therefore, by reducing the

portion of these four constituents in the bloml-st.ream,
must correspondingly inhibit this physiological process 1n a.ll
parts of the organism.” Thus, any region “may become the

relative pro

her of a local accumulation of
r into its formation.
ffort of
tion I8

seat of this malignant growth, or rat
the aberrant or worn-out cells which ente
The great vascularity of these growths §11ggests a;} f’
Nature to cause their elimination, but ‘mltotlc prol era s
alone induced, the blood being deficient n Fhe four constltm;n 8
which should insure destruction of the l.IIOTb'Id cellular e19}11]en ‘s. ;
I pointed out also in this connection, 1n_the same )\.o I}:;ﬁ;_

and under the caption “The Internal Secret'mns m” their ‘:.“
tion to Immunity,” that these “four constitnents weref .li
active immunizing agents of the orgargism,” and that they owec
their immunizing properties “to trypsin.” L,
Over two vears after T had done so, the close relat}cm.s ;p
between immuﬁity and cancer was emphasized by several investi-
R Do o0 o o ncLs st Bd., 1908
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