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nels; (2) accumulation of hypocatabolized wastes in the peri
pheral and cerebro-central capillaries; (3) excessive excitation
of the general vasomotor center and general vasoconstriction;
(4) lethal vasomotor inhibition of the pituitary and heart.

H. C. Wood,™ many years ago, and again recently with H. C.
Wood, Jr.* found that when given hypodermically in toxic doses, vera-
troidine “caused an enormous rise of blood-pressure.” This could not
be ascribed to a direct action of the drug on the vasomotor center, but
to deficient oxidation, since the author found that “it did not occur when
artificial respiration was maintained”—a procedure which greatly in-
creases the air intake. He ascribes it to “centric aspliyxia,” but we
have seen that the phenomena ascribed to the inert CO, are in reality
due to toxic waste products. Again, the cardiac inhibition was evi-
dently the cause of the lethal phenomena, for H., C. Wood and H, C.
Wood, Jr., referring to the former’s earlier articles state that “in thesa
it was noted that the veratroidine was an extremely powerful stimulant
to the inhibitory nerves,” so that it was possible to produce by it a
cardiac arrest which was immediately put an end to by section of the
vagi.” Finally, if the lethal vasodilation is due to inhibition, and not
to the vasomotor depressor jervine, a dose of the violent vasomotor
stimulant veratroidine should counteract it. Wood states that “an
animal, apparently dead, could be restored to life by vagal section, or
by giving more of the poison,” referring to veratroidine.

The treatment of veratrum viride poisoning is described in
a special section at the end of this volume.

Therapeutics.—In the incipient stage of pnewmonia when
excessive general vasoconstriction* tends to asphyxiate the pa-
tient by gorging his lungs with blood, veratrum viride in small
therapeutic doses, given frequently until dyspneea is relieved
and the pulse is less tense, is a life-saving measure by causing
general vasodilation and relieving the heart of undue resistance.
It is of especial advantage in plethoric subjects. Veratrum
viride is also of value in convulsive disorders, such as puer-
peral eclampsia and epilepsy, to prevent convulsions, which are
due in part to excessive vasoconstriction and hyperemia of the
cerebro-spinal system,* It should.be regarded only as a palli-
ative, however. since it tends to encourage hypocatabolism and
the accumulation of spasmogenic toxic* wastes in the blood.
Veratrum viride is also of value in localized inflammatory pro-
cesses such as cerebritis, meningitis, pleurisy, and peritonitis,
to antagonize excessive hypermmia. By causing general vasodi-
lation it is also advantageous in aneurism, especially when there
is danger of rupture.

* Author's conclusion.

3 H, C. Wood: Phila. Med. Times, Aug, 22, Sepi. 12, 1874.
8 H. C. Wood and H. C. Wood, Jr.: Amer. Jour. Med. Sci., May 9, 1899,
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Physiological Action.—In therapeutic doses, acpni?e de-
presses the sympathetic center and causes general dl]i‘ltl()ll of
the arterioles.* An excess of blood being admitted into the
capillaries, passive* hypermmia is produced. Small doses inf re-
quently repeated may thus cause a slight feeling of warmth ; %t
frequently repeated, or if full doses are given, a chamct'en.stm
symptom appears, viz, tingling, or prickling, felt at first
gither in the nose, lips, tongue, or finger-tips, and due to hyper-
@mia of the sensory terminals of the skin and mucous mem-

branes.*

The prevailing view that aconitine causes the (.'hﬂt'&?tﬂ‘lﬂt_l(!.t;f!g‘
ling by a local action of the remedy on the sensory terminals involves
the assumption that—inasmuch as /s grain' (0.001 gm.) of fmc.um}u}ne
eaused Dr, Meyer’s death, and also that of a case reported by Lépine™—
a solution of 1 in 8,000,000 (basing the caleulation on only 16 poun@s:
of blood and disregarding the lymph-vessels into which Ehe pl.asmn.ls
constantly flowing) is the active factor in the process. Granting even
that it has run safely the gauntlet of the antitoxic substances of the
blood, this view does not appeal to reason. Espec_mlly is this the case
when we take into account the fact that the tingling develops into
hypermsthesia, as it does at times in experimental animals, who jump
about to avoid contaet of their feet with the floor and show evidences of
severe pain by their cries, and the fact that severe neuralgic pains occur
in some cases of poisoning. These effects are obviously out of all pro-
portion with the strength of the solution. On the other hand, we hu‘](f
a thoroughly logical explanation of these phenomena—and concurrently
of all the other symptoms enumerated in the general text—in the sud-
den flooding of sensory elements with arterial blood. The dilation of
the arterioles is generally recognized; Shoemaker,™ for instance, states
that “owing to the lowering of the blood-pressure and the dilatation of
the arterioles caused by the aconite, the heat of th’e: body is at first
brought, with the inereased blood-flow, to the surface.

Untoward Effects and Poisoning.—When a large dose of
aconite or aconitine is taken, this passive hypersmia provokes
a sensation of warmth throughout the body, including the skin, .
mouth, pharynx, and stomach, and redness of the face. T?lis
is accompanied by the characteristic symptom, tingling, which
may now spread over large areas—owing to flooding of the sen-
sory terminals with adrenoxidase-laden plasma.* The nerves
the}nselves, especially the upper division of the fifth pair, may
also become hyperemic,* and cause acute lancinating pain.
Among other symptoms observed that are ascribable to this

* Author's conclusion. -
24 [,épine: Semaine med., vol. xii, p. 117, 1392,
208 Shoemaker: ‘‘Therapeutics,” sixth edition, p. 148, 1906,
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cause® are cephalalgia, tinnitus aurium, photophobia, dilation
of the pupil, increase of cardiac power and of respiratory
activity, salivation, nausea, vomiting, and pruritus.

Such a dose may introduee another morbid factor, ..,
depression, then paresis of the test-organ, and through it of the
adrenal center. The proportion of adrenoxidase being corres-
pondingly reduced, general hypometabolism follows in all tissues,
including the walls of the arteries and heart.

“In the very beginning of aconite poisoning,” writes Wood, “the
bodily ‘temperature may rise slightly, but in severe poisoning a very
pronounced fall oceurs.” The relationship of paralysis of the adrenal
functions with this phenomenon is not only suggested by the role of
their secretion in general oxygenation, but also by the concurrent “fall
of the arterial pressure, whieh,” as stated by Wood, “progressively
increases to the end.” Now, Strehl and Weiss® found that after
removal of one adrenal, the blood-pressure fell 4 or 5 m.m. Hg, but
that when the second adrenal was removed, the blood-pressure fell at
once 20 or 30 m.m. and continued to fall till death ensued. More-
over, clamping of the adrenal veins—through which the secrefion passes
to the blood—caused the pressure to fall, while their release at once
caused it to rise. What paralysis of the adrenal center means under
such conditions' is self-evident.

Several investigators, Boehm and Wartmann®" Guilland*® and
others hold that aconite causes a rise of the blood-pressure. But, as
stated by Wood,® the stimulating action of the drug on the vasomotor
gystem is not proved by their researches. Interpreted from my stand-
point, these investigators observed the intercurrent rise which precedes
convulsions, But as the latter are due to toxic waste produets of hypo-
catabolism (owing to their imperfect elimination from the spinal sys-
tem, an incident of the local ischamia), we eannot incriminate the drug.
Another misleading factor is the supposed physiologieal inhibition of the
heart by the vagus. We have seen that this phenomenon is a morbid
one, and that the nerves the vagus supplies to the heart are vasomotor.
Hence the preliminary slowing by an excess of blood admitted into the
heart and the subsequent tachycardia due to general vasodilation.
(Marey’s law).

When the dose is sufficiently large to prove fatal, the capil-
lary hypersmia is promptly succeeded by capillary ischmmia,
caused by retrocession of the blood from all capillaries, and its
accumulation in the deeper and widely dilated trunks, especially
those of the splanchnic area.* This is due to the arrest of
adrenal functions and the resulting depression of metaholic ac-
tivity in the muscular layer of all vessels.*

This inaugurates the stage of general depression and finally

;Giéﬁihélﬁ,saggﬂ%ffgg Pfitiger’s Archiv, Bd. lxxxvi, 8. 107, 1901
4 92;”"’ %ng%xm and Wartmann: Arbeit physiol. Wiirzburger Hochschule, Bd. 1,

208 Guilland: Arch. de physiol. norm. et path., 2 série, vol. ii, p. 766, 1875.
200 Wood: Loc. cif., thirteenth edition, p. 382, 1906,
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collapse. The patient complains of great weakness, .and of
feeling cold and numb, the peripheral sensitive organs being now
depleted of their blood. The surface is generally bedevr.'ed V.\.Tlth
gweat, the pupil is dilated, vision and hearing become 1mpa1r_ed
and towards the close may be lost, though the intellect remains
clear.

The pulse, at first slow, becomes rapid when the -gre'ater

arteries are dilated (Marey’s law).* Any exertion at this time,
guch as sitting up, ete.,, may cause cardiac arrest. The irregu-
lar action finally lapses into delirium cordis, and the heart’s
intrinsic circulation® soon becomes sufficiently reduced to para-
lyze its funetions.
L The respiration, slightly increased in activity at first, soon
becomes slow and shallow, expiration being followed by a long
pause. (Cyanosis and other signs of asphyxia, often preceded by
a feeling of tightness about the throat and convulsions, then
appear, the precursors of death.

Al this entails the conclusion that it is upon the centers that the
drug acts. Laborde and Dugquesnel, ™ Liégeois and Hott?tz‘l- long ago
furnished experimental evidence of this effect. Cushny™® also re‘fers
repeatedly to a central action of the drug. Thus, he states that “the
respiratory symptoms are certainly of central origin, though their
explanation is still unknown.” Again: “Death is due to plaralxsls of
the respiratory center from the direct action of the poison.” The
“respiratory center” being, from my standpoint, the adrenal center, and
the adrenals ceasing to produce their sem'etllon_, respiration becomes
impossible. Cushny states that “the paralysis advances much more
rapidly in the respiratory center than elsewhere, and death oecurs from
asphyxia.” Cash and Dunstan™ state that death in mammals is due
4o central respiratory failure.”

The treatment of aconite poisoning is deseribed in a special
gection at the end of this volume.

Therapeutics—Aconite has been used ‘considerably for the
arrest of colds. Tts value in this connection is accounted for by
the fact that it dilates the peripheral arterioles, and thus allows
a greater volume of blood to penetrate the capillaries and to
exercise more effectively its antitoxic action.® It is aleo bene-
ficial in neuralgia and migraine when the blood-pressure is ele-

* or’s conclusion. [l I
A T i, o fent 1 e Lo 10

861, b
3 . Loc. cit., fourth edition, pp. 829 et seq., 1906, |
213 ggggngnd Dunstan: Proceedings Royal Soc.. of Londen, vol. Ixii, p. 338,

1898.
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vated, thus driving the blood into the diseased nerves;* under
the influence of aconite the general lowering of the vascular ten-
gion, which the dilation of all the arterioles of the body entails,*
thus relieves the pain.

Aconite has been used in sthenic pneumonia to diminish
the threatening asphyxia and relieve the heart, but veratrum
viride is a better remedy for this purpose, since it depresses the
vasomotor center* and relieves the pressure more effectually.
It has been used in fevers of various kinds, but a better know-
ledge of the immunizing value of the febrile process has caused
its use to be largely abandoned.

AMYL NITRITE.

Physiological Aection.—Amyl nitrite, by stimulating the
sensory end-organs of the fifth pair in the upper respiratory
tract, while inhaled, causes reflexly a slight rise of the arterial
tension by stimulating the sympathetic center;* but this effect
is almost immediately replaced by general vasodilation begin-
ning with the arterioles, due to the characteristic physiological
effect of the drug: depression of the sympathetic center.*

Cushny®™ states that “in the beginning” and “from irritation of
the nasal sensqry terminations” . . “the blood-pressure may rise
and the heart be slowed from reflex action on the inhibitory and vaso-
constrictor centers respectively.” Reichert® also noted a primary stim-
ulation. Wood*® states that “our present physiological evidence justifies
the belief that very small quantities of amyl nitrite primarily stimulate
the heart, although it is demonstrated that in moderate or large
amounts the drug respectively depresses or paralyzes the heart-muscle.”
Conversely, Vaquez” observed that a small dose inhaled by an individual
whose arterial tension is moderate reduces the arterial tension by from
40 to 50 m.m. Hg., while a large dose lowers it by from 70 to 80 m.m.
The primary stimulation is, therefore, but a preliminary incident due
to the drug's irritating action upon the respiratory passages and inde-
pendent, therefore, of its true physiological effect.

When a full or excessive dose of amyl nitrite is inhaled, the
relaxation of the arterioles produced causes the capillaries of
all organs, including the central nervous system, to become
overfilled with arterial blood, i.e., passive'y congested. The
face, neck, and upper portion of the body become flushed ; severe
and sometimes violent headache, with confusion and perversions

* Author's conclusion.
st Rotohorls Mo Y. Mod, Jours Tuby, ol

28 Wood: Loec. cit., thirteenth edition, p. 255, 1906.
U7 Vaquez: La presse méd., vol, ii, p. 702, 1904,
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P
'z eonclusion. I )
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10 Amez-Droz: Archiv de physiol., vol. \é ?161 oL
20 Gagpey: Vvirchow's Archiv, Bd. Ixxv, e %% v,
& Mrlrldg-e: West Riding Lunatic Rep., ';g .19661). d
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d Rossbach: Loc. cit., P, 2%
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=5 Vaquez: Loe. cit.
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Acute Poisoning.—The toxic effects are, in addition to the
bloodjchanges described below, the e)’anosis and the general
vasodilation; excessive muscular weakness and great pzﬂorrf
s?ow, weak and irregular pulse; shallow and irregular reg :i;'a‘l
:cleon,. lotss of reflexes, wide dilation of the pupils, arrest efp th(;
respir i ime;
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All these effects are due to paralysis of the adrenal center.*
Small doses obtund its sensibility temporarily; but poison "
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: e .
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The blood, under the indirect influence of toxic doses (i
man) of :funyl nitrite, assumes a nearly uniform ch(')colate-b]."owII
color, owing to the presence therein of methemoglobin Th'n
sub'stance 18 hematin, the iron-laden constituent of haam{; lobi .
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hold therein the adrenoxidase (the albuminous: eonstitﬂer?i ;
the h?moglobjn molecule), pending its gradual distribution i[)
the tissues. When, under the influence of amyl nitrite, t :

httlflz adrenoxidase is available in the blood to supply th L
of tissue respiration, the hematin is not only dg}ljri'}vede Ifleffs
greater pz‘lrt of the adrenoxidase linked to it, but it ig itse(if o
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Hence the term “methemoplasma.” This symptom ig ptasmai
as marked in man, however, as it is in aninumls. il

* Author’s conclusion
28 Wood: Loc. ecit.. thi iti
. 3 - et rteenth edition, p,
mgggr;e?ill;h‘lcned by Manquat: Log. [21,51‘6: 1‘_'90016. i, p. 121
; ilos. Trans. of Royal Soc. of Lond'on,'vo'l. ;n;i D. 339, 1868
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The usual picture of adrenal insufficiency promptly appears when
the dose administered is excessive. “After poisonous doses,” says Pro-
fessor Wood, “the symptoms have been great pallor, usually dilatation,
but sometimes contraction of the pupils, excessive muscular relaxation,
slow, scarcely perceptible pulse, hemoglobinuria and irregular respira-
tion.”
We have just seen that Gamgee found that amyl nitrite blood no
longer yielded oxygen to the air-pump. Hammarsten™ states that
“methemoglobin does not contain any oxygen in molecular or dissociable
combination.” The causative absence of oxidizing substance relegates
the whole process of methmmoglobin formation to a corresponding
diminution of oxygen, and invalidates the prevailing view that amyl
nitrite and other drugs cause methsmoglobin@mia by acting directly on
the blood.* Referring to a mouse killed in 2 minutes by amyl-nitrite
inhalations, Haldane, Makgill and Mavrogordato™ state that “the symp-
toms were those of asphyxia from want of omygen.” In another experi-
ment the animal was placed in oxygen with a 0.3 cc. capsule, and the
oxygen pressure raised to 80 cm., This mouse only died in 14 minutes.
A third animal was placed in pure oxygen at atmospheric pressure and
an 0.18 c.e. capsule. At the eleventh minute the air was removed; in
a few seconds life had ceased. The blood in all was chocolate-colored.
The anthors also ascertained during experiments upon themselves that
air deficient in oxygen or carbonic acid poisoning caused symptoms
identical to those evoked by amyl nitrite. That methemoglobin may be
formed irrespective of amy direct action upon it, and simply through
abstraction of oxygen, is also shown by the following experimént, as
described by Hammarsten: “If arterial blood be sealed up in a tube,
it gradually consumes its oxygen and becomes venous, and by this absorp-
tion a little methsmoglobin is formed.” Gamgee, however, found that
the spectrum bands of methemoglobin corresponded with those of acid
hematin, “According to Rabutean,” writes Manquat* “in animals
poisoned with amyl nitrite, the blood becomes neutral and even acid.”
Again, if methemoglobin is hematin plus a remnant of oxidizing sub-
stance, it should itself be reducible by the tissues after leaving the red
corpuscles. The conversion into methemoglobin “does not entail,” says
Cushny,” “the destruction of the red corpuscles, and the compounds are
eventually reduced by the tissues, although the reduction progresses
much more slowly than that of ordinary oxyhmmoglobin.” Finally,
Vulpian® found that in methwemoglobinemia due to venom, the blood-
corpuscles are almost all, when death did not oceur promptly, deprived
of their hemoglobin. In the animal poisoned with amyl nitrite by
Haldane, Makgill and Mavrogordato, the proportion of “hazmoglobin®
converted varied from 80 to 92 per cent.

The treatment of amyl nitrite poisoning is described in a
special section at the end of this volume.

Therapeuties.—The vasodilator action of amyl nitrite upon
the arterioles, owing to the lowering of the vascular tension it
involyes, accounts for its beneficial action in angina pectoris,
a digorder due to excessive arterial tension, and claudication of
the heart. In the continuous hyperconstriction which keeps up

* Author's conclusion,

230 Hammarsten: Loc ecit.,, p. 171,

=1 Taldane, Makgill and Mavrogordate: Jour. of Phys., vol. xxi, p. 160, 1897,
22 Manquat: Loe. ¢it., vol. ii, p. 121, 1903

208 Cushny: Lec. ¢il., fourth edition, p. 468, 1906.

24 Vulpian: ©. r. de I'Acad. d. sei., vol. xciv, p. 613, 1882,
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the convulsions of status epilepticus, and the corresponding
ﬂ}ough temporary condition in tefanus, puerperal eclampsia and
kindred disorders, the drug is of recognized value. An elevation
of. the. blood-pressure, ag will he shown, likewise prevails in
migrame and neuralgia, a fact which accounts for the analgesic
eﬂ’ec‘F of amyl nitrite in this disorder. In dysmenorrhea, the
conch“Fion.of the uterus and adnexa resembles closely that v:'hich
prevails in angina pectoris; hence the benefit derived from
the. d_rug. In the chill of intermiitent fever, due to hypercon-
StI:lCIJ[IOIl of the cutaneous arterioles, a few whiffs (about five
minims) of amyl nitrite suffice to cause its cessation.

NITROGLYCERIN.

?hysiological Action.—Nitroglycerin causes dilation of all
a.rte:rmles,* by depressing direetly the sympathetic center.* The
capillaries of all organs being thus caused to Teceive ar.l influx
O.f arterial blood,* full therapeutic doses give rise to a sensa-
tion of fullness of the head with throbbing, more or less violent
T.tleac'lacht:’:, vertigo, congestion of the conjunctiva tingling or
itching in the throat and tongue, salivation, musc’ular cstiﬂ’neﬁs
and Spasmodic jerks, tinnitus aurium, ﬂushi.ng of the face aI;d
sometimes of the neck and trunk, and a feeling of conétriction
a'bout the throat and precordial region. The cardiac contrac-
tions are more powerful, sometimes dicrotic, and, owing to the
Yamdlla.tlon, more frequent, the increased cardiacypower extend-
ing up to and being discernible in the carotids. :

Various, investigators, includin

¥ ) , in g Hénocque,®™ Lauder Br

Egg&ia:hﬁfng?gr a’tl_}lleo!g_that_ gut;*oggce'rin and amyl nitrite acltu;;';gﬁai?f
the disparity in their chemical ‘compositi s il

mary vasoconstriction due to irritation of th s
' ; e respirator i

Iﬁg‘t I}I);?&r:ﬁ:dhlgkg%ogb(fice{;n. however, a fact ascertginedogpgtz}isxizglizllls

y Haldane, ill and Mavrogordato.®® Hence dilation of i

oles is the first effect of the drug, i i Lk B

is the first ] ; tive of any inte i
the “inhibitory” or depresso e Bendinn i,
e et pa.myl T;i i:tx;tlggamsms, which have introduced con-

When the doses taken are administered too often, or when
t}.xey are large, the dilation of the arterioles is supplemented by
dilation of the larger vessels, caused by a similar deprescin;r

e v )

:35 Author’s conclusion,
Hénocque: C. r. de la Soc. de biol., 7 série; T. v, p. 669, 1883

28 T,aud it:
o er Brunton and Tait: St. Bartholomew's Hosp. Rep., vol. xii, p. 140,

a7 Hay: Practitioner, vol. xxx
ner, . , D. 422, 1883.
%8 Haldane, Makgill and Mavrogordato: Loe. eif., p. 183.
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effect of the drug upon the bulbar vasomotor center and its sub-
sidiary centers in the cord.*

The prevailing view is that nitroglycerin in therapeutic doses pro-
duces general vasodilation, but, as recently shown by H. P. Loomis,®
such is mot the ease. By means of the sphygmomanometer used in a
number of cases, some of which were observed until recovery, he ascer-
tained that even when given in full therapeutic doses repeatedly, the
drug did not lower the blood-pressure. It was only when given to dogs
in doses which would have proved toxic to man that the blood-pressure
fell, the heart being extremely weakened, The fall of pressure lasted
only five minutes, however, though the heart remained feeble. The
retrocession of blood from the capillaries was rendered evident by marked
diminution of the volume of the kidney, as shown by an oncometer
placed upon this organ.

This points clearly to the sympathetic center as the one depressed
by the drug at first, since dilation of the arterioles alone, such as that
produced by therapeutic doses, does not suffice to cause an appreciable
fall of blood-pressure. Indeed, did such oceur, there would not be flush-
ing of the face and other signs of hyperemia, but pallor and other
signs of capillary anemia, owing to recession of the blood to the deeper
vessels. When large therapeutic doses are taken, however, the vaso-
motor center is also depressed by the drug. This is shown not only by
the cardiac weakness in Loomis’s dogs, and the dose required to pro-
duce it and reduce the pressure, but also, in man, by the fact that Von
Noorden® found that by using very large doses, e.g., “daily doses of 10
milligrams, and even 12 milligrams” (*/s to 1/, grain}, (the initial doses
having been small and gradually increased) the blood-pressure could be
reduced from 180 and 220 to 100 and 120, and even less, in his service
in the Frankfort Hospital.

Untoward Effects and Poisoning.—The untoward phe-
nomena produced by nitroglycerin are all those enumerated
above which exceed a slight frontal fullness, tingling, itching,
or formication in the throat and tongue and a slight quickening
of the pulse, and, perhaps, a feeling of warmth about the face.

When the blood-pressure is reduced by depression of the
vasomotor center, the arterial pressure falls and all the symp-
toms are those of collapse—the reverse of the erethie condition
produced by the smaller doses, which affect only the sympathetic
center. There is marked failure of the heart’s action, and ifs
beats may become weak, irregular and intermittent, the pulse
heing correspondingly feeble. The resu'ting retrocession of the
Blood from the surface, including that of the pulmonary alveoli,
engenders inadequate oxygenation,* but another factor promptly
aggravates the morbid process under these conditions: ischemia
of the anterior pituitary body and inhibition of the adrenal

* Author's conclusion.
20 1. P. Loomis; Med. Rec., Mar. 18, 1905.
240 Von Noorden: Verh. des Congress . innere Med., Bd. xxi, §. 152, 1904,




1356 INTERNAL SECRETIONS IN PHARMACODYNAMICS.

functions.* Hence the marked dsypneea, hypothermia, ans-
thesia, and cyanosis.

The various stages of this process are explained in the foregoing
general text. L

The sequence of events eaused by large doses may be illustrated
by Demme’s* experiments on himself with a 1 in 10 aleoholic solution.
Two or three drops caused formication or itching (also mentioned hy
Vohl*#) in the mouth and tongue, salivation, an iecrease of 10 to 12
beats in the pulse. After 6 to 10 minutes, dull, constrictive pains in
the forehead, vertigo, cerebral fatigue. With five or siz drops, these
phenomena ocenrred soomer and were more marked; choreic movements
of the masseter then appear, which may spread to other muscles when
ten drops are given. Although these doses should not be taken as guide
in practice, Loomis™ states that the usual dose, '/, grain (0.00065 gm.),
is too small to produce any effect in pathological conditions, and that
5 grain (0.0013 gm.) is & mi imum dose. He regards it as a safe
drug—in opposition to prevailing view—even large and repeated doses
having never produced ill effects. D. D, Stewart’™ states that an exces-
sive tolerance to nitroglycerin can be readily acquired if care is not
taken to avoid a too rapid increase of the dose; hence the drug, though
intelligently employed, is often of little service. He refers to a case in
which 50 minims of a 10-per-cent, solution were taken daily without any
very marked effects, Binz of Bonn, states that man “offers, as a rule,
energefic resistance to nitroglycerin when the doses are mot excessive,”
and refers to others who advocate larger doses than those generally
administered.

Still we must not overlook the fact that nitroglycerin is capable
of producing violent symptoms. Wood refers to an observation of
Noer’s,” in which ten-drop doses of an aleoholic solution (usually 1/,.)
in a woman caused violent toxic phenomena.

The tregtment of nitroglycerin poisoning is described in
a special section at the end of this volume,

Therapeuties.—The beneficial effects of nitroglycerin are
due to the fact that it lowers excessive arterial tension in the
organs themselves, by dilating only the extremities of the vascu-
lar tree, 1.¢., the arterioles.* TIn angina pectoris, for example,
the pallor and ashen gray appearance of the surface observed
not only during the paroxysm in some, but at all times, points
to excessive vasoconstriction. Here, one minim of the 1-100
aleoholic solution, three times daily, suffices at first, but gradu-
ally, as the patient becomes habituated to the drug (the gym-
pathetic center hecoming less and less sensitive to its action*),

it must be increased until three or four times the original dose
is taken.

* Author’s conclusion.

“4 Demme: Cited by Albers: Deut. Klinik, Bd, xvi, S. 407, 1864.
#2Vohl: Cited by Hulenburg: Berl, klin. Woch,, Bd. ii, S. 251, 1865.
243 Loomis: Loc. cit.

241, D. Stewart: Jour, Amer. Med. Assoc., May 27, 1905

25 Binz: Revue de thérap. medico-chir., vol. Ixxii, p. 656, 1905.

#8 Noer: Therap. Gaz., July 15, 1887.
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: AL
The best rule for giving the drug for its eﬁ'ecj:s on ablggq pifs:i:;e
is, in Stewart’s opinion,* to administer it fpul tlmes‘ ; tE)e o
15 m fficient to produce the slightest feeling of fullness in th e
Jtzszlib:htly quicken the pulse. Lf mor((ai tll{l\l}l tl}:a;c Ilfltﬁgull:l ;}1(11 .:jI?C -
e to is li i . Whe rathe d ;
L EOlerilan tli' !l[{l(l:: iyutl? ;)ecgigﬂt:ksh;ﬁ'ect, it is best to d.isccutnm'gﬂthe
seemafnt_zet‘tio or mofe days, at intervals, and to resume its use “E . a
drug“e;} 1initial dose. By so doing the use of very large close_sla(;ld ?N !1 ??f
Suﬁtiuns which are not exactly safe to handle, will be Hyo ed. Ly
Scl) }cerin "Stewart thinks, has not met expectations as a 1em}e yas?ci s
‘gjiions of persistent high tension, and he now uses 11t, mtstg}) 1;; i .L;y
frequently than formerly, endeavoring at first, at least, 3

i intak intaining free action of the skin
imiti » nitrogenous intake and mmntamlr}g : tier
:ﬁtl;g\%'eﬁg? licm;jite is often substituted for nitroglycerin in these cases

with advantage. : L

It has been used to advantage in epﬂgpsy,. puerperal ec m:nfl-
sia. and kindred disorders in which the arterial tension is high.
This phenomenon is also present in wrema.

DRUGS WHICH RESEMBLE NITROGLYCERIN IN THEIR
PHYSIOLOGICAL ACTION. :
Erythrol tetranilrate is somewhat less active th‘an m’i?o-
glycerin, but its effects endure 1]11..1(3]1 10]1:ger an begln ear 1‘er
after its ingestion. Its physiological actlop differs in 1o way
from that of nitroglycerin. Being also a violent explosive, tab-
lets should alone be prescribed.

i ) ONATE, GUATACOL AND

T, O UATACOL. CARBONATE,

Physiological Action.—Creosote is primarily a dep.ressafnt
of the sympathetic and vasomotor centers.* _If the patlent.g}e
markedly asthenic, as the result (1) of the chsegsg flfom which
he is S‘aﬂﬁering; (2) of a congenital hypersensitiveness of the
two vascular centers mentioned ;* (3) of a t_emporaﬁry hypersen-
sitiveness of these centers, brought on by shock, pain, et.c.., :ven
a small dose may provoke sufficient general vasodilation® to
cauge an accumulation of blood in the great central vessels, a1.1r]
by depleting the peripheral vessels cause marked hypothermia.

This is a very important feature of the action of cteos?gziswhl[ct};
should be borne in mind when it is prescribed in l:uc{)ags'uif% % e
depressing action on both vascular centers is illustrated by 3 J;ubiee'tss
on the temperature. Thus R. Simfnz"” statf;‘, t{?ati ;no :gn;é ];is baseé

‘mia lasts as long as creosote is employed;
h:y gg::r}::iltltgzlal.r; GLO. (2° F.) below normal during the two months that

* Author's com’!usip::.
T A it 3 m 3 ¢
z:'a %.GWS?gnn:quCréosote Tolérance et Intolérance,” Paris, 1899.
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it was used. Burlureaux®® states that after injections of creosote “the
patient may complain of a most unpleasant sensation of internal cold;
his extremities are icy, and his lips cyanosed. . . . .” Desplats®™
found that, like guaiacol, it caused “a general and intense vasodilation
with all its consequences.” Even a small dose may cause death under
such conditions. Zawadzki*® reported a death in a young woman who
was taking 18 minims daily.

The production of a temporary vulnerability of the vascular cen-
ters to the morbid effects of creosote is well shown by various instances
reported by Simon. Tn several cases “the drug was.tolerated perfectly
before and after an attack of influenza, but not during this disease.”
In another, large doses could be taken excepting during menstruation,
In some, the untoward effects came only after the injections had caused
severe pain, In one of Burlureaux’s cases, it came on immediately after
a painful traumatism, ete. That advaneed cases of tuberculosis cannot
bear creosote, and that certain persons are very susceptible to its effects,
is well known.

When marked general asthenia is not present, the arteries
and arterioles are only sufficiently dilated to admit a greater
volume of blood than usual into all capillaries,* and to reduce
excessive vascular temsion. This action is supplemented by
another which endows creosote with its curative properties in
appropriate cases, viz., it excites a protective reaction of the
test-organ.* The adrenal center being stimulated, the quantity
of adrenoxidase in the blood is increased and its proportion of
auto-antitoxin likewise.* The volume of arterial blood eircu-
lating in the capillaries—of the lungs, for example—is thus not

only increased, but its bacteriolytic and antitoxic properties are
also enhanced.

Arloing™ found that creosote, as well as eucalyptol, guaiacol and
mereury, when injected repeatedly into goats, caused their blood te acquire
the property of “agglutinating rapidly and completely Koch's tubercle
bacilli suspended ‘in homogencoiis emulsions.” He found that in equal
volume this goat serum “agglutinated somewhat less energetically than
the serum of goats which had received tuberculin® The connection
hetween this condition of the blood and the preliminary depression of
the vascular centers produced by the drug is illustrated by the hyper-
thermia which occurs when the hypothermia ceagses. Thus, Simon states
that in cases of intoxication the ftemperature becomes steadily lower
until the seventh hour, when (under the influence of the adrenoxidase,
which has been accumulatirg all this time*) a reaction oceurs, the tem-
perature gradually rising up to 39° €. (102.2° F.) or 406° (. (104° F.),
the latter coinciding with free sweating, This indicates, as Desplats
says, “a sudden and general vasoconstriction, which should not be con-
gidered as a sign of intoxication. Tndeed, such a reaction is the sign
of recovery even after enormous doses, as shown by several cases on
record. In a case of Faisans’s™ a dose of 9.5 gms. (146 grains) taken

* Author’s conclusion.

%0 Burlureaux: ‘‘Traitement de la Tuberculose par la Créosote,” 1894,
250 Desplats: Jour, des sc. méd. de Lille, vol. xvii, pp. 1, 25, 1894,

%1 Zawadzki: Centralbl. f. innere Med., Bd. xv, S. 401, 1894,

22 Arloing: C. r. de I'Acad. des sc., T. exxvi, May 9, 16, 1898.

%3 Faigans: Bull, gén. de thérap., Feb. 8, 1896.
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iti i 5 i the hypothermia was
aly by the patient to hasten his eure, by :
:E:;‘:gt‘;:gm;z}a {empelgxture of 38° (. (100° F.) and hyperwsthesia,

showing that the peripheral capillaries were hypersmic.

Untoward Effects and Poisoning.—As shown by'the a‘bove
analysis, the untoward symptoms are due to depres'smn of tha;
sym}")athetic and vasomotor centers,* and the resulting genef}alt
vasodilation. The blood accumulating in th'e degper \-’esse.ls, d (;
subjective signs are progressive hypotherml?, with .sensatlonvol
intense cold, cold sweats, contracted pupil, ‘frertlgo, marlxe(r
adj'namia, cyanosis, and unconsciousness Wlt'h .mvoluntary
emesis and micturition—on the, whole a cholera-like syndromel—
due to ischemia of the peripheral organs. In n}arkedly de}nl-
itated individuals collapse may occur, and death follow respira-

failure. :

- Tn the majority of cases, however, after a period of six o,r

seven hours, the drug is sufficiently modified by thfa lb_loed‘s

anto-antitoxin* (especially adrenoxidase, which by oxidizing 1t
turns it black*) to lose its depressing power over the vascular
centers,* and the tide turns. The blood-vessels not only L
their normal caliber, sometimes suddenly, but 'the reaction of
the test-organ, which the presence of the d.rvfg in the blood ha?
excited all along* having caused overactivity of fnhe a(‘hena

center and, as a result, an accumulation of adren.omﬁase in the
blood,* evokes the hyperthermia referred to, whmh‘may reach
104° F. (40°C.). The cutaneous and cerebro~spme}1 vessels
being now overfilled with blood, general hypema.ithesm. ha]h}-
cinations, talkative delirium, dilation of the pupil, I'GSﬂE.SSIlB.bS
and trismus may occur. The urine is usually smoky, owing o
its content in oxidized ereosote*—the oxidation® continuing m
come instances when the urine is exposed to the oxygen of the

air. The patient soon recovers completely.

ily sed by large doses
toward effects are mot necessarily caused b los
only. T}é?m:;]rll Orefers to cases in which doses] ?St hsmall as Izéﬂdg;e?]lg;
0012 e.c.) and 5 minims (0.3 ce) brought them on. :
él?t??ellj f:po)n the condition of the patient, %e., frimcérslzs sta:ipo;:;&g:‘
sitiveness of his vascular centers. In such : :

z};‘; zin?h:?;rge of collapse, and this mayhoceur in 'Eflf}?éliz e\;ﬁ?tii?zg
heen taking the drug right along, owing, we avefseen, i
i the patient’s sensorium commune OI SOmME v '
zftl?,:c;ggelo:;ensfr1?ation‘ grippe, pain, et(‘..] hﬂt]]:)?‘gﬁ?si n‘gﬂoagg,l‘ ;;g‘lagenlcgé

tion of these phenomena. Lamp 2
Eﬂ:esmxgs‘}l;ét meeting with untoward effects, gave children from two

* hor's conclusion.
”*Af:;n;]plough: Brit. Med. Jour., May 28, 1898.
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to five years of age 30 minims (2 c.c.) daily. He followed strictly a rule
which should never be set aside when creosote Is used, viz., to begin with
very small doses so as to test the patient’s sensitiveness. Schoull®
used it safely in patients ranging from two months old to ninety-one years
of age. This does not mean that extreme ages are free from its toxic
effects. Marcard™ observed a fatal case of poisoning in an infant four
weeks old, in which the most prominent symptom was eyanosis.

The identity of creosote as a derivative of wood-tar accounts for
the fact that it may become oxidized in the blood. Wood® states, in
fact, that “it occurs in the urine probably in part as oxidized educts,”
We have seen that, as shown by Bertrand, Loew and many others, plants
contain a ferment which becomes oxidized and black on exposure to oxy-
gen. That the process of distillation liberates such a ferment is prob-
able. Bimon, referring to instances of poisoning, states that “the urine
may be already black on leaving the bladder, or it may blacken very
rapidly on being exposed to the airs’ This suggests that the vegetable
ferment might prove active in the blood, but many facts indicate that
such is not the case.

The treatment of creosote poisoning is described in g spe-

cial section at the end of this volume,
Therapeutios.—Creosote carbonate which containg ninety
per cent. of creosote i preferable to pure creosote. It is an
oily, tasteless liquid which can he readily administered in cap-
sules. In lobar pneumonia creosote is of very greaf value during
the carly stages, when the diseased area is engorged, A danger-
ous feature of this stage is the excessive vascular tension. The
drug not only counteracts this condition, but it opens the chan-
ne's t'hroug_h which the auto-antitoxin-laden blood can penetrate
to the diseased lobes.* The pneumococeus being readily killed,
creosote often hecomes g life-saving measure, Thig applies as
well to broncho-pneumonin. Tn pulmonary tuberculosis, the
slight vasodilation produced likewise enables the arterial hlood
laden with antitoxin to reach more freely the diseased portions
of the lung,* and thus to enhange the local reparative process.
The manner in which it is to he used is indicated under the
headings of these various disorders,

Guatacol may be used instead of the foregoing, but the
guaiacol carbonate is less toxic and should be given the prefer-
ence. A curious property of guaiacol is to produce, when painted
on the skin, a more or less marked hypothermia. Tt does this
by depressing reflexly the vasomotor and sympathetic centers.*

* duthor's conclusion.
26 Schoull: Jour. des praticiens, vol. xi, 'p. 373, 1897

%6 Marcard: Vihrsch, f. gericht. Med, 1., S 8 - 1889;
Schmidt's Jahrbiicher, BA. coii, 8, 265, 1385 s

% Wood: Loc. cit., thirteenth edition, p. 843, 1906,
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Vasodilation thus produced is of advantage as an emergency

‘measure, as will be shown, but not in the treatment of the dis-
2

orders in which, on the other hand, creosote and creosote carhon-
; t value.* ;
2 aéirzilirzizid acts much as does creosgte, but it is more ac-
tive as a stimulant of the adrenal mechamsm, and tl.le diprzsz:
ing action on the sympathetic and vas?motor centers is agdags 8
ized almost from the start by a large increase of adrenc;x;saar;d
Toxic doses, however, likewise paralyze .the vascular ee? e ;boﬁc
produce marked hypothermia. The internal use 1(1).’ cameegs
acid is especially interesting on account of Baccebl stﬁa fa-(at
with it in fetanus. His results are gccounted for ¥ Ue aﬂ,
that, the proportion of auto-antitoxin in t;le blo_od be‘mg Dxt'\fvely
increased by the drug, the spagmogenic poison 1§ actively

destroyed.*

. Aut}wr’s conclusion.




