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Effect of Roentgen Ray on Autonomic Nerve Centers
I. Report. The Effect of Central Irradiation on the Respiratory Center

by Akira Tsuya
(From the Department of Radiology, Tokyo University: Director. Prof. M. Nakaidzumi)
(From the Department of Physiology, Tokyo University: Director. Prof. K. Fukuda)
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Summary

1. A particuler respiratory pattern with undulatory change of the respiration level was

elicited by irradiation of the head in rabbits, stronger effect was expressed on the tracing

as a typical wave with amplitude much exceeding the tidal movement of the respiration,

which latter was superposed on the wave representing the change of the respiration level.
Still stronger effect corresponded to the paralytic respiration. This undulatory pattern of
respiration was considered as expression of an injury of a lesser degree caused in the res-

piratory center.

2. The same effect was produced when irradiation was restricted to the mesencephalon

area despite great difference in volume dose between the procedures of whole head irradia-
tion and mesencephalon irradiation. This is in line with suggestion that mesencephalon,
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as a higher center of respiration, is responsible for the appearance of the pattern. INo sig-
nificant effect was observed on the irradiation of medulla oblongata.

3. Application of a single dose of more than 600~1000r to the whole head or mesen-
cephalon area resulted in the undulatory movement persisting for a period beginning on
the 1~4th day. It was still present on the 5—20th day or later, varying with applied
dose and individuality.

4. A bhasic periodicity was represented by a period 11~14 sec ( designated S sec).
The most fundamental feature of this pattern of respiration is the uniformity of its period
and repetition of the regular undulation. It was sometimes accompanied with an undilation
of longer period (period 2S or rarely 3S) at the stage of its appearance and disappearance.
The basic period S was about the same magnitude as observed in urethane anesthesia(Ka-
to).

5. The undulatory change of the level caused by X-ray irradiation could be hardly
influenced by administration of central nerve stimulants or by sensory stimuli, as contrast-
ed with the one observed in natural condition. On the contrary it could be more easily
paralized by central nerve anesthesia.

6. After 600~1000r irradiation decrease in the respiration rate proceeded during 1~
6~12 hvs and recovery was observed 1~3 days later in summer rabbits, but no significant
change was observed in winter rabbits. The results was the same without regard to the
irradiation areas (whole head, mesencephalon area and medulla obl.). Generally the respi-
ration depth tended to increase as the respiration rate diminished. The pneumotachogramm
showed rarely periodic variation.

7. Disc.ission was made about the relationship between the general level of respira-
_tion and the undulatory pattern.

8. The present observation supports the view that the respiration level is maintained
by a regulatory activity of the mesencephalon, which also participate in controlling respi-

ratory rate, as a higher respiratory center.
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