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still caused a fall of pressure, but without slowing
of the heart. The fall of pressure must be in some
degree independent of vagus irritation, which,
however, usually accompanies it.

(15) It only remains to be considered whether
the slow action or temporary stoppage of the heart
with great fall of pressure produced by vagus irri-
tation is in itself an element of danger in chlorform
administration, and if it is not, wherein the danger
actually lies.

(16) The experiments in which deliberate irri-
tation of the vagi was carried on during anzsthesia
show unmistakably that irritation of these nerves
diminishes rather than enhances the danger of
anesthetics. The effect upon the heart is never
continuous, and as the vagus becomes exhausted,
or when the irritation is taken off, the blood
pressure rises again, as it does when the same
result is produced by asphyxia. The slowing of
the heart and circulation which is produced by
irritation of the vagus by any cause, such as hold-
ing the breath in chloroform administration, re-
tards the absorption and conveyance of chloroform
to the nerve centres, just as holding the breath,
whether voluntary or involuntary, prevents chloro-
form from entering the lungs ; and of itself slow-
ing or temporary stoppage of the heart in chloro-
form administration is not dangerous,

(17) To answer the second part of the last
question in Paragraph 15 is easy enough, if it is
kept in mind that the effect of vagus irritation
Upon the heart is never continuous ; and in chloro-
form administration, as the pressure rises again
after the slowing of the heart and temporary fall of
Pressure produced by any form of asphyxia, vio-
lent respiratory efforts with bounding heart’s
action lead, as in the case of struggling, to a rapid
and dangerous inhalation of chloroform, and conse-
quent rapid and dangerous decline in blood pressure
It is, in fact, the temporary exhaustion of the vagi
after stimulation that is to be feared, and not the
actual stimulation as long as it is continued.

(18) In accordance with this fact, it will be

found that in chloroform administration neither.

!lolding the breath, even if involuntary, or vagus
nhibition can be kept up beyond a certain time ;
and if the chloroform is not removed from the
face, one or both of two things may happen: (a)
When the animal breathes again, it takes deep and
gasping inspirations, the lungs become filled with
chloroform, and an over-dose is taken in with ex-
treme rapidity ; or () when the restraining in-
fluence of the vagus is taken off the heart, through
the irritation ceasing or the nerve becoming ex-

austed, the heart bounds on again, and the
Circulation is accelerated in proportion. The blood
then becomes quickly saturated with chloroform,
&nd an over-dose is at once conveyed to the nerve
Centres. The theory which has hitherto been ac-
Cepted is that the danger in chloroform adminis-

tration consists in the slowing or stoppage of the
heart by vagus inhibition., This is now shown to
be absolutely incorrect. There is no doubt what-
ever that the controlling influence of the vagus
on the heart is a safeguard, and that it is the ex-
haustion of the nerve which is dangerous.

(19) It can be readily understood how a condi-
tion in which the pulse is rapid and bounding,
with high blood pressure, leads to more rapid
absorption of chloroform from the lungs, and a
more rapid propulsion of the chlorformed blood to
the medulla oblongata, and consequently to a more
rapid paralysis of the respiratory and vaso-motor
centres and precipitous fall in the blood pressure.
Such a condition is produced in some cases by
ether or by division of both vagi or by a full dose
of atropine. Not only is the poisoned blood car-
ried more swiftly to the vital centres in these
cases, but added to this there is the fact that, as
the heart is already doing its utmost before the
chloroform is given, it is unable to stave off by
increased work the fall in pressure that occurs
when the vaso-motor centre is paralysed. On the
other hand, it seems clear from Experiment 92
that the direct action of chloroform upon the
heart’s substance is not the cause of the fall of
pressure that occurs when it is inhaled.

(20) In Experiment 92 repeated injections of
20 minims of chloroform were made into the
Jjugular vein, and its effect was not to paralyse the
heart, but to produce anmsthesia and a gradual
fall of blood pressure exactly as if the chloroform
had been inhaled. In Experiment 72, after a con-
siderable amount of ether had been injected into
the jugular vein, and a bounding condition of
pulse had been produced, the effect of inject-
ing chloroform into the jugulars was much
greater, and the fall of blood pressure much more
rapid and dangerous, than in the case when
chloroform alone was injected. Granting, then,
the truth of Ringer's conclusions from experi-
ments on the frog’s heart (which have now been
repeated and confirmed by the Commission) that
chloroform has a gradual paralysing effect upon
the heart’s tissue, we must conclude that such an
effect, in the degree in which alone it could occur
in the practical inhalation of chloroform, would
rather be a source of safety than of danger.

(21) The Committee discussed the advisability
of cutting the vagi some time previously to ex-
perimenting on the blood pressure with chloroform.
The effect of this procedure is to cause continuous
rapid action and tendency to exhaustion of the
heart, as well as to degeneration of the terminal
branches of the nerves in the heart if the animal
live sufficiently long. Such experiments might be
of some interest theoretically, and also have had a
practical bearing upon the condition of the heart
in certain cases of chronic alcoholism ; but the
Commwittee decided not to perform them, as it con.



