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[Reprinted from St. Bartholomew's Hospital Reports, Vol, V.]
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Observations upon the action of Ipecacuanha and its alka-
loid Emetia. By Dyce Duckworrh, M.D. Edinb.

WAS induced to make some enquiries as to the properties
of Emetia, in consequence of the difficulty sometimes
experienced in procuring the action of emetics in young chil-
dren. For example, all who have had to minister to cases of
infantile bronchitis must know how tedious, and oftentimes
impossible, it is to cause vomiting, and induce beneficial effects
therefrom. It occurred to me that by the subcutaneous
method of injecting drugs it might be possible to bring about
this result.

The explanation of this difficulty I take to be as follows.
In most of these cases the emetic substances employed do not
reach the mucous membrane of the stomach. Iither from a
catarrhal condition of the membrane itself (a concomitant of
the more urgent bronchial affection), or, owing to mucus coughed
up and again swallowed, the proper absorptive function of the
stomach 1s well nigh abrogated. In such cases to give, as is
so often done, ipecacuanha, sulphate of zine, or mustard, and
to secure such subsequent ingestion of warm fluids, at inter-
vals, as may even visibly distend the stomach, avails nothing.
Neither in some instances does the plan of tickling the fauces
_prove more effectual in conjuction with other measures, and in
such circumstances it would seem that natural reflex sensibility
was blunted. :

It is nearly two years since I determined to employ the
active principle or, more strietly, the alkaloid of ipecacuanha,
called emetia, to induce vomiting in these and like cases. I
proposed to inject it under the skin, in the form of solution,
believing that it might in this manner reach the circulation
with certainty and rapidity. I may state that I did not com-
mence my enquiries into the subject until my colleague, Dr.
Gee, was engaged in studying the action of the new morphia
products discovered by Dr. Matthiessen, and in particular the
base called apomorphia. The remarkable properties of this
agent, when subcutaneously employed as an emetie, led me to
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Ipecacuanha and its Alhaloid Emetia. 3

I employed several of the tests for this according to the
directions of Magendie,* and found the substance to respond
exactly to them. The most important one I mention, since it
constitutes the best antidote to this poisonous agent.

Tincture of galls throws down a dense precipitate from a
solution of emetia, a tannate of the alkaloid, according to
Pereira,t being formed.

Magendie quotes a case where a timely use of this sufficed
to prevent the emetic action of the drug; and, as will subse-
quently appear, I have sometimes detected emetia in the urine
of animals poisoned by it, by means of this simple test.

We are indebted for most, if not all, our knowledge upon
the action of emetia to the labour of Magendie and Pécholier.
The latter has recently published his observations made at
Montpellier,f Trousseau and Pidoux quote them,§ and as 1
have been unable to find the original papers, I take their
statements.

My experience of the effects of emetia is at variance in
some points with that recorded by M. Pécholier. This ob-
server remarked a diminution in the numbers of the pulse and
respiration, also a peculiar bleached and exsanguine condition
of the lungs after poisoning with this substance. I was not
aware of " the first observations until T had made several of my
experiments. The latter statements I knew were on record,
and sometimes quoted indeed in support of the theory that
ipecacuanha acted as a styptic in pulmonary and some other
internal hemorrhages. Trousseau and Pidoux state this in so
many words. |

In my cases the respiratory movements were increased in
frequency, and the cardiac action was not less rapid than in
health. As to the condition of the lungs, as will be seen from
my post-mortem accounts, there was always more or less en-
gorgement with blood, and in one case even lobular pneumonia
set up. My observations thus confirm those of Magendie, who,
forty years ago, described the congested lungs met with in
poisoning by emetia. Heveg I believe, it may be asserted
that whatever styptic power ipecacuanha may possess over
pulmonary hmmorrhage, of which I hayve as yet no clinical

* Op. cit. p. 78.

T ¢ Mat. LF J vol. ii. pt. i. p. 1595.

i * Montpellier médieal,’ nov, et dée. 1862.
‘ Traite de Thérapeutique,” tome i. p. 787, 8&me édit. Paris, 1868,

| Op. cit. p. 743, Ee

) e also Art, Ipec. in Waring's ‘Manual of Therapeutics.’
Churechill, London.
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Ipecacuanha and its Alhaloid Emetia. 5

which bring about dilatation,”® we may conceive that the cir-
culation of emetia so affects the peripheral extremitics of the
vagus, that its vaso-inhibitory branches are thrown into action.
From this there result inaction of the motor branches, and a
condition of paralysis, or passive dilatation, of the blood-vessels
presided over by this nerve.

This would explain the congestions of the lungs and gastro-
intestinal mucous tracts.t To these special nervous influences
must, I believe, be added the results of the general museular
prostration induced by emetia. This is always very remark-
able. A decidedly sedative effect is rapidly induced. Magen-
die observed a disposition to sleep, but I doubt if thereis truly
a soporific action 1n poisonous doses; more probably there is a
condition akin to, if not identical with, collapse, and this is
rendered not unlikely because of the profound impression made
on the abdominal nerve centres through the severe gastro-
enterie irritation. Again, there is certainly chilliness of surface
observable. I have several times noted this, and am glad to
confirm M. Pécholier’s remarks on this point. I have ascer-
tained by the thermometer the difference between the axillary
temperature and that of the rectum in some instances.}

I have not observed any noteworthy changes in the brain or
medulla oblongata in the few instances in which I looked for
them.§

There is reason to believe that the physiological action of
emetia varies according to the condition of the stomach, and in
this way. The stomachs of rabbits are, I believe, never found
empty, even after long fasts. The rodents do not vomit, and
emetics have no effect upon them. Cats and dogs, on the
other hand, readily vomit. Of course the presence of food
in the stomach diminishes to some extent the amount and
rapidity of absorption in the case of rabbits, but there is the
advantage that all the poison is retained, and not ejected.
Hence, on the whole, the morbid appearances in the rodents

* Influence of Vagus upon the Vascular System, ‘Journ. Anat. and Phys.'
vol. iii. p. 415. Humphry and Turner, 1869.

t Lest it be thonght that this theory supposes a too wide anatomical distribution
of the vagus, I may state that the late Prof. Goodsir used to teach that this nerve
sent on its branches to blend with all the various plexuses of the sympathetic in
tll:EI! ﬂ'ﬂdﬂl;lﬂ]l, so that its influences reached even to the rectum. (Lectures at Edin.

o9-61,

. Since writing the above note, however, Prof. Rutherford has informed me that it
18 possible there may be vaso-inhibitory filaments for the intestine in the ordinary
spinal nerves. I trust to recur to this point, as well as to consider the secretory
changes in the intestine, in my next paper.

1 Experiments VIII,, XIV,

§ Experiments XIIL., XIV.
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point of interest. In Rutherford’s experiments there was
always seen a marked bleaching of the stomach after section
of the vagl during digestion. This fact would rather go to
prove that the mu{]ent. vaso-inhibitory filaments had been cut
off from their central cells, and that it is through the vagus
that emetia produces its effects. I should not lay too much
stress on this explanation, however, especially on the strength
of one experiment, and also because, as already stated, the
eastro-intestinal congestions are among the later lesions induced
by this poison.*

The frequency of oceurrence of albuminous urine in emetia
poisoning is noteworthy, and does not appear to have been
previously noticed. It may possibly be akin to the albumi-
nuria of pneumuma.

Ezxperiments with Emetia.

 Experimenta per mortes agunt.’
Plin. Hist. Nat. xxix. 8.

Experiment I.—Injected m v. of solution of emetia (gr. ;%)
into axilla of strong guinea-pig. No noteworthy effects
observed subsequently; the animal continued fo eat, and
appeared unaffected.

Experiment 1I.—Injected m xxv. of same solution (gr. 1)
into axilla of another guinea-pig. Nothing remarkable oh-
served afterwards,

Experiment I1I.—Gave gr. j. made into a bolus with bread
and milk to guinea-pig. Sedative effect produced. Death in
about ten hours. Post-mortem. Rigor present, toes livid.
Yellowish fluid oozing from mouth. Lungs congested, not
dark, crepitant, and floated on water. No pleural effusion.
Pericardium natural, Heart, all cavities distended with dark
coagula. Trachea and bronchi a little injected. Stomach,
full of green pultaceous matter ; mucous membrane pink and
injected. Duodenum and whole tract of small intestine some-
what congested. Liver, distinet signs of engorgement of
hepatic venous radicles. Kidneys natural Bladder con-
tnined elear urine, which with heat and nitric acid was a little

gulable. Te. Gallx precipitated emetia very copiously, and
mtnc acid and ammonia subsequently added, reddened this
ahghtly

Experiment I'V.—Injected gr. -1, into axilla of small terrier
bitch previously fed. In about fifteen minutes retching com-

* Experiment XX. The animal died in ten hours. The pallor of the liver and
kidneys was very remarkable.
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Experiment XI.—TInjected gr. 1 into back of rabbit. Seda-
tive effects followed, and refusal of food. No sion next day
of irritation at site of injection. [Several of these ¢ experiments
were made to determine the local effects of emetia when sub-
cutaneously employed, and will be referred to again. |

Experiment XII.—Injected gr. 4% in two places on back of
large rabbit. Usual symptoms ensued. IEcchymoses found
next day at the sites of injection.

Experiment XIII.—Gave gr. j. mixed with bread to a large
rabbit. Immediate sedative effects noticed, and these continued
to the time of death, which occurred within eighteen hours.
The animal ate some food during the day. Seefio in thirty
hours. Body found lying on belly ; rigor passing off. A little
clear fluid in each pleura, and in pericardium. Lungs deeply
red and cﬂngesteﬂp in several lobes, especially at anterior
portions. Pallor for the most part at the roots, [This was
easily explained by the position of the body for so long after
death.] The darkest portions of the lungs sank in water.
Trachea injected and of vivid crimson colour, This congestion
ceased somewhat abruptly just beyond the bifurcation of the
bronchi. Small tubes filled with frothy serum, also more
injected than natural. (Plate VI. fig. 1.) Heart, all cavities dis-
tended with dark coagula, vena cava also. Some fluid blood
in thoracic aorta, less dark. Stomach distended with green
pultaceous matter, which was mostly covered by a layer of
shed mucous membrane, probably the result of post-mortem
softening. No congestion, nor was any met with in the duo-
denum or remainder of intestinal tract. Rectum empty and
not contracted. Liver, spleen, and kidneys natural. About
fl. 3j. of acid, turbid urine was found in the bladder, and proved
to be h]ghl;,r albuminous. Te. Galle threw down a copious
precipitate from it. Brain apparently natural.

Experiment XIV.—Injected gr. } into rectum, gr. i hypo-
~ dermically, and gave gr. ij. by mouth to a large rabbit. In fifteen
minutes the temperature in rectum was 103:5° F., in axilla in
forty-five minutes 103° F. Breathing rapid. Profound sedative
effect indueed, so that the animal 1av for hours in one place and
position. Pupils unaffected. In six houls, the an'mal was lying
on its belly, breathing 96 times per minute, and very feebly.
Tars and llmbs feel -:}hll]}, Temperature in axilla 98+4°, in
rectum 100°5°, in mouth 97-4° F. Great muscular prostration,
but ean be roused to move a few paces. Can be rolled over,
and lies in any position without resistance. During next
two hours, continued prostration, breathing, over 140 in the
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Gave another grain in solution by mouth. In two or three
minutes, about an ounce of yellow, turbid, feetid fluid was
violently ejected from stomach. Increased torpor afterwards,
and death within thirty hours, Sectio in eight hours. Rigor.
Trachea tied. Tungs collapsed somewhat on opening thorax,
congestion especially in right, portions collapsed with com-
.pensatory emphysema. Trachea and bronchi injected, of
pinkish hue, with much bloody and frothy serum in smaller
tubes. Some enlargement of bronchial glands. No parts of
lungs sank in water. Heart slightly distended, with dark
blood and some clot, and the same also in left ventricle. No
effusions into serous sacs. Liver congested in centres of lobules,
Grall-bladder not empty. Stomach contracted, mucous mem-
brane a little congested, and covered with excess of sticky
mucus. Small intestines deeply congested, covered with thick
mucus in parts, especially towards end of ileum, where the
vivid injection was less marked. Curdy masses of mucus in
large intestines, chiefly adherent to surfaces of agminate glands,
near cecum. Great enlargement of mesenteric glands, No
peritonwal effusion. Spleen natural. Kidneys fatty, congested
around py ramids. Bladder contracted and congested, contained
a few drops of thick creamy urine, which was coagulable.
Experiment X VIII.—Injected gr. j. under skin of large cat.
Same symptoms as in XVII. In twenty-four hours, breathing
shallow, feeble, and hurried. Marked prostration. Gave gr. ].
by mouth. Death within thirty hours. Sectio in eighteen
hours. Rigor. Eechymoses at points of injection under skin.
Lungs congested, eollapsed in parts, and a little emphysematous.
Same appearances as in XVIL. Trachea slightly injected;
abundant frothy serum in bronchi. Heart, right side, mode-
rately distended with dark blood, less so on left side. No effu-
sions into serous sacs. Stomach, cardiac end driven through
the diaphragm, owing to violent vomiting, contracted and some-
what congested. Small intestine irregularly congested.* Some
of Peyer’s patches injected. Cwecum vividly congested, empty.t
Large bowel only slightly congested, empty, but with excess of
mucus. Bladder contracted, congested and empty. Liver con-
gested in centres of lobules ; gall bladder not empty.
Experiment XIX.—Gave same dog as employed in Experi-
ment X VI. gr. ij.—iij. in solution by mouth. Sedative effect
soon apparent. Severe vomiting and purging ensued, and con-
tinued next day. Food refused. Death in sixty hours., Sectio
next day. Lungs much engorged, no collapse or emphysema.,

* Plate VI fig. 2. t Plute VI. fig. 3.


















