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On the Effects of Varying Oxygen Tensious on Living
Tissues to Ionizing Irradiation

By

Kimiaki Takeuchi
Department of Radiology, Tokyo Jikeikai School of Medicine
(Director: Prof. Dr. S. Higuchi)

Weiss, Bonet-Maury and Ebert reported that, in the presence of water, the effects
of radiation are reduced in the absence of oxygen, as hydrogen peroxide yields become
lower which is formed via following two reactions.

H+0:—-HO; 2HO-+H20:+ 05

Then 1 intended to investigate the lethality and weight loss of mice, and the examina-
tion of nuclei of Yoshida’s sarcoma cells by ZX-i'ay irradiation under mixture of oxygen
and nitrogen.

Methode :

1) The gas mixtures from commercial cylinders were bubbled through water and
entered the nylon bag (15X20cm?), and then, the gas escaped from the other side of the
bag through the tube. The mice irradiated with X-ray in the mixture of 5%, 7%, 102,
2026, 502, and 992% oxygen.

2) The rats were irradiated after intraperitoneal injection of 52, 202 and 992
oxygen, 99% nitrogen and carbonmonoxide, in the peritoneal cavity of which
Yoshidds sarkoma cells had besen implanted four days before. Then, 1 examined the
mitotic changes of the nuclei of the sarcoma cells.

Results :

1) The experiments of lethalities are summarized in the following table.

s
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X-ray dose ' gas mixture _ lethality

non-irraniated‘ 20% oxygen 0% all survived
600 r ‘__{ 5% oxygen 0% all survived
600 r | 7% oxygen 10% 2 mice dead out of 20 mice
e e e P b o
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2) Judging from the mitotic changes, the effects of X-ray are reduced under 52 i

oxygen and 992 nitrogen, but the effects of X-ray under 992 nitrogen are quite equel
to that of 20% oxygen. :
Under carborimonoxide, the effects are not recognized at all.

These experiments support the theory that the radio-chemical reactions forming

free radical, above all hydrogen peroxide in the presence of free oxygen play an important

role in'radiation injuries.
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