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Studies on the Combined Effects of Radiation and Various
Chemicals on the Mitotic Cells (17 Report)
Effects of combined use of Mitomycin C and X-trays

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

The present paper describes the effects of mitomycin C and its combined use with

X-rays on sarcoma cells.

The MTK sarcoma III of rat, 3-4 days after transplantation was adopted as ma-
terial for this study. The mitomycin C was injected in the peritoneal cavity of the rat.

The effects were revealed in four features: the frequency of mitosis, the difference
of each mitotic phase in number, the frequency of abnormality of chromosomes in the
metaphase and the anaphase, and the life span of the tumor-bearing rat.

The results are summarized as follows:

1) Mitomycid C in the amount of 0.001-0.1 mg/100g caused decrease of mitotic cells
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at 3 hours after its injection. Mitotic cells became fewest at 6 hours after injection,
and after that they gradually increased in number. Rapid decreases in number of
mitotic cells was caused by 0.3 mg/100 g of the drug: cells all disappeared at 48 hours
after imjection. The mitotic cells in each phase decreased in proportion to mitotic
index.

2) Mitomycin C exerted influence upon both resting and dividing tumor cells, In
the resting cells, vacuoles were formed in cytoplasm following the change which
occurred in the nucleus and finally the cells were destroyed. In the dividing cells,
stickiness or condensation of chromosomes came to be noticed, then, such abnormalities
as breakage of chromosomes, formation of chromosomal bridges, or coalesences appea-
red. At 24-48 hours after injection of mitomycin C, most of the dividing cells showed
such abnormalities.

3) Injection of 0.01 mg/100g of mitomycin C after X-irradiation, when the former
was carried out right after or one hour after the latter, showed much stronger effect
on the sarcoma to decrease its mitotic cells than the effect of either of the two alone.
This greater effect, however, was not obtained when injection was carried out three,
six, or nine hours after irradiation.

4) The increased combined effect in decreasing the mitotic cells of the sarcoma,
was noticed when injection of 0.01 mg/100 g mitomycin C was carried out before irra-
diation. '

5) Even a very small amount of mitomycin C, 0.001 mg/100 g, increased the effect
in the combined use.

6) The combined use of mitomycin C with X-rays brought about favorable effect
to strongthen the life of tumor-bearing rat; 0.05 mg-0.3 mg/100 g of the drug depressed
the tumor almost completely; 0.01 mg/100 g of it also prolonged the life of the tumor-
bearing rat, though the effect was less than the former case.
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