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Studies on the Combined Effects of Radiation and Various Chemicals
(7th Report) Effect of Combined Use of X-ray with Fumaric
and Malonic acid on the MTK-[II sarcoma

‘By

Minoru Kido
Department of Radiology, School of Medicine, Hokkaido University
(Director: Prof. M. Wakabayashi)

The present paper deals with the combined effect of x-ray and two agents, fumaric
acid and malonic acid ; the former is known as a member of the TCA-cycie and the
latter as a competitive inhibitor of the cycle.

MTK-III sarcoma of rat, 3-6 days after transplantation, was used. X-irradiations
were made with 140 kVp, 3mA, filter ; 0.3 mmCu and 0.5 mmAl and HVL: 0.5 mmCu, on
the sarcoma in vivo. Aqueous solutions of the agents were injected intraperitoneally.

The results obtained may be summarized as follows :

1) Fumaric acid made the mitotic index and the percentage of metaphase increase
slightly for 3 hours after injection but had no effect on the form of chromosomes.
Injection of fumaric acid before the X-irradiation resulted in marked decrease of X-ray
effects, that is, the covering effect was recognized.

2) Malonic acid showed effects similar to those of X-ray so far as observed, but in
the experiment of combined use with X-ray the effects were stronger than those resulting
frorn the use of each one separately.

3) In the experiment of combined use of the two acids and X-ray, the pretreatment
with fumaric acid decreased the effects of malonic acid and X-ray while the pretreatment
with malonic acid inhibited the effects of fumaric acid.
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