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Studies on Combined Effects of Radiation and Various
Chemicals on the Mitotic Cells (25th Report)
Effect of Combined Use of X-rays and
Maleic acid

By

Koji Miyoshi
Department of Radilogy, School of Medicine, Hokkaido University.
(Director: Prof. M. Wakabayashi)

In order to clarify the radiobiological process the author studied the combined
effects of X-rays and maleic acid on the mitotic cells; the material was isomer of the
substrate, fumaric acid, in the tricarboxylic acid cycle.

In this experiment MTK Sarcoma was inoculated into the intraperitoneal cavities of
mice, and after 3 or 4 days maleic acid and X-rays were given.

The effects were revealed by observation of three features ; the frequency of
mitosis, the difference of each mitotic phase in number, and the frequency of
abnormality of chromsomes in metaphase and anaphase. The results were summerized
as follows;

1. When 0.04 mg of maleic acid per 100g weight was given to the mice there
was no change in the frequency of mitosis. On injecting 5 mg of maleic acid per
100 g weight there was a slight decrease in mitosis soon following injection, and after 9
to 12 hours it was found that there was 40 percent increase in the frequency of
mitosis. On injecting of both quantative 0.04 mg and 5 mg, there was little remarkable
transformation in morphology.

2. Resultant from injection of maleic acid after X-irradiation, there was no
observable protective effect.

3. Maleic acid had protective effect against malonate which would inhibit activity
of mitotic cells, but in this case maleic acid had no restorative effect.

4. One hour after injection of maleic acid, the effect of malonate and combined
use with X-rays was protective but not restorative against mitotic cells.

9. It was concluded from these experiments that maleic acid like fumaric acid
exerted some influence on the pathway between succinic acid and fumaric acid, and
that maleic acid had protective effect against X-irradiation.
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