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On the Action of Ancesthetics. By Professor MK ENDRICK,

[Read Sth January, 1881.]

At the meeting of the British Medical Association in Manchester,
in 1877, a committee was appointed to investigate the action of
angsthetics. The committee originally consisted of John G.
M<Kendrick, M.D., Professor of Physiology in the University of
Glasgow ; Joseph Coats, M.D., Pathologist and Lecturer on
Pathology, Western Infirmary, Glasgow ; and William Ramsay,
Ph.D., Assistant to the Professor of Chemistry in the University
of Glasgow. Dr. Ramsay retired from the committec on his
appointment to the Chair of Chemistry in University College,
Bristol, when David Newman, M.B., Pathological Chemist,
Western Infirmary, Glasgow, became a member of the committee.

The varions agents used were administered to animals, and the
effects on the heart and on respiration were observed. The com-
mittee used a method on frogs by which the effect on the heart could
be observed; and, in the case of some of the agents, performed the
experiment on rabbits and dogs, using artificial respiration, and
exposing the heart. It may here be remarked that, in these
experiments, the anssthetics were given intentionally in large doses,
because, if any substitute for chloroform is to be found, it must be
one which may safely be given in exceptionally full doses. The
following substances were administered :—

1. Benzine (C,;H,) was used with the frog. Its effects were
nearly as slow as those of ether, and it produced struggling ;

weakening of the heart was appavent, but not so great as with
chloroform

2. dcetone (C,H,0) produced only slight anwmsthesia in the
frog, even after prolonged administration.

3. Pyrrol (C,H _N) produced anwmsthesia in frogs with con-
siderable less rapidity than chloroform, but great excitement

and muscular spasm took place before complete anmsthesia.
Administered to three young rabbits subentaneously, it produced
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advantages which rendered them unsuitable for general use as
anmsthetics, There remained two agents, the actions of which
were more promising. These were isobutyl chloride and ethidene
dichloride,

11. Zsobutyl Chloride (C,H,Cl). A Experiments on Frogs:
When it was administered under a glass jar, complete anmsthesia
oceurred in about five minutes. The heart was then exposed, and
it was observed for thirty-five minutes, during which period its
contractions were perfectly vigorous, B, Euxperiments on Rabbits:
When it was administered with a cloth, anmsthesia was produced
in three to five minutes. It was continued after anwmsthesia for
nearly half-an-hour, without any interference with respiration. c.
Experiments on Dogs: 1t was administered on cloth; anwsthesia
was produced in four minutes. It was contipued for half-an-hour,
and respiration was unaffected, except slight occasional stertor.

12, Ethidene Dichloride (C.H, Cl., an isomeride of ethene
dichloride produced from aldehyde). a. Eaperiments on Frogs:
Administered as before. The exposed heart continued beating
slowly but regularly throughous the experiment, which lasted in
one case twenty minutes, and in another twenty-six minutes.
Ansesthesia was produeed in four or five minutes. 5. Euperiments
on Rabbits: It was given on cloth, as usual. Anwmsthesia was
produced within four minutes. On one occasion respiration
stopped, but soon recommenced. In experiments with artificial
respiration and exposure of heart, the cardiac contractions con-
tinued vigorous throughout, the observation being continued for
forty minutes from the first administration. c. Experiments on
Dogs: It was administered on cloth. Anwsthesia was produced in
two or three minutes. In one case anwmsthesia was accompanied
with some excitement, manifested by squealing ; the animal was a
young puppy. In another case, a large dog was kept fully anms-
thetized for half-an-hour, without the slightest failure of respiration
or heart. The anmsthesia in this case was very rapid, and the
administration was intentionally pushed with successive doses at
short intervals, as evaporation took place. The recovery was
rapid, and the animal manifested remarkably good spirits, b, Two
experiments were made on dogs, in which the heart was exposed,
artificial respiration being kept up. No failure of the heart’s
action was observed, although the air passing into the lungs was
saturated with the vapour of the substance, There was complete
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frequent than with ethidene; the proportion, in our experience,
being nine of the former to two of the latter. There is also a
greater tendency in eases of chloroform to retardation of the heart'’s
movements, and to dicrotism.

B.—PHYSI0LOGICAL.

I. The effect of anmsthesia with chloroform is to increase the
amount of carbonic acid exhaled in a given time. The results of
our investigations, in connection with the effects of anmsthetics
on the gases of the blood, are not sufficiently reliable to permit
us giving results.

II. Both chloroform and ethidene, administered to animals,
have a decided effect in reducing the blood-pressure; while ether
has no appreciable effect of this kind.

~ IIL Chloroform reduces the pressure much more rapidly, and
to a greater extent, than ethidene.

IV. Chloroform has sometimes an unexpected and apparently
eapricious effect on the heart’s action, the pressure being reduced
with great rapidity almost to nil, while the pulsations are greatly
retarded, or even stopped. The ocewrrence of these sudden and
unlooked-for effects on the heart’s action seems to be a source of
serious danger to life—all the more that, in two instances, they
occuwrred more than a minute after chloroform had ceased to be
administered, and after the recovery of the blood-pressure.

V. Ethidene reduces the blood-pressure by regular gradations,
and not, so far as observed, by these sudden and unexpected

depressions.
V1. Chloroform may cause death in dogs either by primarily

paralysing the heart or the respiration. The wvariations in this
respect seem to depend to some extent on individual peculiarities
of the animals; in some the cardiac centres are more readily
affected, in others the respiratory. But peculiarities in the
condition of the same animal very probably have some effect in
determining the vulnerability of these two centres respectively;
and they may both fail simultaneously.

VII. In most cases respiration stops before the heart’s action;
but there was one instance in which respiration continued while
the heart had stopped, and only failed a considerable numhber of
seconds after the heart had resumed.
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(. —PRACTICAL.

The conclusions to be drawn from the above observations are
these— :

I. It is not only necessary to watch the effect of the anwmsthetic
upon the pulse, but it is also requisite to have regard to the
respiration. We must not only take into account the danger of
sudden stoppage of the respiration, but must also remember that,
in the event of abnormal increase of respiratory movements, it
may become essential, for the safety of the patient, to temporarily
discontinue the administration.

II. Owing to the tendency of chloroform and ethidine—par-
ticularly chloroform—to reduce the blood-pressure suddenly, not
only during the administration of these agents, bué also after they
have been stopped jfor some little time (a source of serions danger),
it is necessary for the person who has charge of the administration
of the drug to be on the look-out for symptoms of this oceurrence,
both during the time the agent is being given, and for some time
after the patient has recovered from its more evident effects.

ITI. The danger of death, from stoppage of the respiratory
funections, must be borne in mind in every case in which anmsthe-
tics are given; but, of perhaps greater importance is the danger
from interference with the proper action of the heart—particularly
when it is remembered that, by artificial means, we can combat
the former contingency. It might even be advisable, in certain
cases, to introduce a tracheal-tube by the mouth—so as to enable
us to force air into the lungs by means similar to those adopted in
experiments with animals; or, in cireumstances where such a pro-
cedure was impracticable, tracheotomy might be performed, with
the same object in view. Avrtificial respiration should be continued
even though all evidence of cardiac action has ceased.

IV. As regards comparative danger, the three anmsthetics may
be arranged in the following order: chloroform, ethidene, ether ;
and the ease with which the vital functions ean be restored may
be conversely stated, thus: the circulation is more easily re-
established when its cessation is due to ether than to ethidene:
and when the result of ethidene, than when chloroform has been
used. The advantages which chloroform possesses over ether—in
being more agreeable to the patient and more rapid in its action,
in the complete insensibility produced by it, and the absence of












