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Effect of X-ray on the Vegetative Nerve System (I).
Its action upon normal and Ach electrecardiograms of toad.

BY

Sateru Kaiyama
From the Department of Radiology, Faculty of Medicine, Tochoku
University, (Director: Prof. Y . Koga)

It has been known from old that administration of X-ray will cure disturbance cf
autenomic nerve system and such administration has been rather widely applied in clinical
practice. By what mechanism such a cure is effected, however, has not yet been fully
explained. The author of this paper has attempted to investigate the basal facts abous
this regulative effect of X-ray, and for this purpose, selected the cardiovascular system, of
which the method for testing the effect of disturbance in autonomic nerves is best developed,
as the material of experimental study. Experimental disturbance of the autonomic nerves
were induced in this system and the effect of X- ray on the disturbance was subjected to
observation. The questions premised by the author in projecting these experiments were
as follows :

1. When a heart showing a normal electrocardiogram is irradiated with K-ray, is
the cardiogram affected by the irradiation ?

2. When a heart shows disturbance in its electrocardiogram, is this affected by X-ray
irradiation ?

3. If X-ray irradiation has any effect upon such electrocardiograms, what process
causes such an effect ?

Experimental Method: 1) Hearts of common toads were used as most convenient for
observation. The animals were bodily irradiated with X- -ray and the electr ccardicgrams
. were examined for the effect of the irradiation. Injection of curara was given prior to the
experiments to forestall fluctuation of the basal line. 2) As experimental disturbance of
autonomic nerves, disturbance of heart beat was induced by infection of 250 mg per 20 g
of body weight of acetal-choline into the lymph cysts of the toads. The effect of X-ray
was examined by observing electrocardiograms taken at stated intervals,

Experimental Results: 1). No change appeared on the electrocardiogram following
mere injection of curara.

2). When a normal heart is irradiated, no mentionable effect was generally observed,
except a slight change in the duration of QRS and T.

3). When acetal-choline was administered, the Plectrouardmgnam was markedly affected,
the heart beat stopping in 10-30 min. after the injection in every case. Before the stoppage,
the rhythmus of the heart beat becomes dilatory and the height of the P and the R spines
lowers perceptibly.

4). When acetal-choline injection and X- -ray irradiation are applied in combination, the
effect on the electrocardiogram is far slighter than in the case of acetal-choline infection
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only. So, when the injection is followed immediately by the irradiation or it is effected
one hour before the irradiation, the changé induced by acetal-choline on the electro-
cardiogram is very slight indeed, cnly a little prolongation of the duration of QT and T
spines being perceptible, indicating a conspicuous effecacy of X-ray irradiation against the
action of the drug. When, however, the injection is undertaken 3 hours after the
irradiation, the prolongation of the rhythm of the heart beat and of the duration of the
interspinal intervale is somewhat more accentuated; in the case when the time between
the injection and the irradiation is prolonged to 5 hours, the above effect is much more
pronounced and the height of the spines P,R and T becomes very perceptibly lower. In
other wards, the longer the time elapsing between the injection and the irradiation, the
weaker the controling effect of X-ray. -

5). Having elucidated that much on the effect of X-ray, the author undertock similar
experiments with the liver of the animals protected against the irradiation, and found that
‘the antagonism of X-ray to acetal-choline was scarcely observable in such cases.

Conclusion : From the above results of the experiments, the author succeeded in
.demonstrating that X-ray irradiation acts obviously antagonistic to the effect of acetal-
choline on the function of the heart, even when administered in a small dosis quite non-
effective on the cardiac function in itself, and that irradiation of the liver plays a particularly
important role in realizing this antagonism. This antagonistic action is probably due to
the activation by the bodily X-ray irradiation, especially of the liver, of substances that act
in the direction of lowering the action of acetal-choline, such as choline, estelase, estelose.
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