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(4) If the fall has been very gradual, it may
occasionally happen that the respiration stops
completely, and still the blood pressure rises again,
the respiration recommencing spontaneously in the
course of the rise. In the same way, when the in-
halation has been discontinued, the respiration may
stop during the after-fall of the blood pressure and
begin again spontaneously. Asa rule, if the res-
piration has stopped, or even becomes slow and
feeble at the time when the inhalation is discon-
tinued, and artificial respiration is not resorted to,
the fall in blood pressure will continue until death
ensues.

(8) There are two conditions which frequently
disturh the gradual fall of the blood pressure—
viz., struggling and holding the breath,—and it is
only by great care that they can be avoided in
animals,

(6) Struggling, independently of any change in
the respiratory rhythm, appears generally to raise
the blood pressure. In one case of a dog much
weakened from phosphorus the pressure fell every
time he struggled.

(7) When struggling is accompanied, as it often
is, by acceleration of the respiration and pulse,
especially if the respiration is deep and gasping, it
leads to a more rapid inhalation of chloroform, and
consequently to a more rapid fall of blood pressure
and a greater after-fall. In order to keep the
chloroform cap ov inhaler in its place during the
animal’s struggles, the administrator is obliged to
hold it down more tightly over the nose and mouth,
and this materially assists in hastening the rap-
idity of the inhalation, and consequently of the
fall in blood pressure.

(8) The effect of involuntarily holding the breath
—which, as anybody can prove by experiment upon
himself, must happen when an inhaler saturated
with chloroform is first applied to the face—is
much wmore remarkable, the pressure often falling
with great suddenness, while the heart’s action is
markedly slowed. As soon as the animal draws
breath again, the pressure rises as suddenly as it
fell, but the gasping respiration which succeeds
then causes very rapid inhalation of chloroform,
with immediate insensibility and a rapid fall of
blood pressure, which quickly becomes dangerous,

(9) The combination of struggling with alternate
holding the breath and gasping, which results if
chloroform is applied closely to the face without
sufficient dilution with air, causes violent fluctua-
tions, and then a speedy fall of the blood pressure,
which very soon leads to a dangerous depression
with deep insensibility and early stoppage of the
respiration. The after-fall under these circum-
stances is rapid and prolonged. 1t is this combi-
nation of events which causes struggling animals
to go under chloroform so quickly.

(10) The effect of holding the breath may occa-
sionally cause a temporary fall of blood pressure

after the chloroform inhalation has been stopped,
or even when the animal is quite out of chloro-
form. This fall is recovered from directly the
animal breathes again.

(11) Slight continuous asphyxia, such as is pro-
duced by pressure on the neck by straps, a badly-
fitting muzzle, or hindrance of the chest movements
by the legs being too tightly bound down, gives
rise to exaggerated and irregular oscillations of
the blood pressure, and slowing and irregularity
of the heart’s action. If it leads to, or is accom-
panied by deep gasping inspiration, it is apt, like
anything else which causes this, to increase the
intake of chloroform and bring about a rapid de-
cline of blood pressure.

(12) Complete or almost complete asphyxia, as
by forcibly closing the nose and mouth or closing
the tracheal tube after tracheotomy, has an effect
similar to, but more marked than, that produced
by holding the breath, and the character of the
trace corresponds precisely to that produced by
irritation of the peripheral end of the cut vagus.
The pressure falls extremely rapidly, sometimes
almost to zero, and the heart’s action becomes ex-
cessively slow, or even stops for a few seconds, If
the Fick trace of Experiment 148 be compared
with the photographic reproduction of Trace A of
the Glasgow Committee, it will be seen that they
are identical, and that the slow action of the
heart with great fall of pressure, which the Glas-
gow Committee attributed to some capricious ac-
tion of chloroform upon the heart, was undoubtedly
due to asphyxia,

(13) This effect of asphyxia is the result of
stimulation of the vagi. The proof of this is (@)
that the trace corresponds exactly, as stated above,
to that produced by direct irritation of the vagus,
(b) division of both vagi entirely abolishes it, and
(¢) the administration of atropine which paralyses
the vagus also abolishes it.

(14) In Trace 158 (Fick 4), which was taken
during asphyxia after a full dose of atropine, it
will be seen that there is an alternately slow and
rapid pulse according to the phase of the respira-
tory movement, but no continued slowing of the
heart as in vagus irritation. But there was still
a distinct fall of pressure after the atropine when
the breath was held, and it was thought that the
slowing of the pulse above noted in this condition
might be due to the disturbance of the heart from
tension in the pulmonary vessels in the absence of
respiratory movement, rather than to irritation of
the vagi. To test this point Experiment 184 was
instituted. In this experiment the dog’s chest
was forcibly inflated with bellows connected by &
tube with the trachea, and the effect of this pro-
ceeding was to cause a fall of pressure and slow-
ing of the heart exactly the same as involuntary
holding of the breath. The dog was then poisoned
with atropine, after which inflation of the chest




