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Effects of X-rays and Bleomycin on Cultured Mamrnalian Cells
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The cultured brain tumor cells and established cell lines, HeLa S3 and L5, were exposed to X-rays, with

and without combinations of bleomycin, and the reproductive capacity and growth curves of these treated cells

were assayed. No enhancement of the cell killing effect was observed when cells were treated with bleomycin fol-

lowing irradiation, while preliminary bleomycin treatment sensitized the cells to irradiation. No division delay

was observed in cell reproductively surviving the bleomycin treatment, even though the concentrations of bleo-

mycin were sufficient to reduce the survivals to less than 10%. An attempt to determine the conversion factor

for evaluating X-ray doses in bleomycin equivalents failed because the order of the radiosensitivity of these cells

was different from that of the sensitivity to bleomycin treatment.
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Fig. 1 Survival of HeLa S3 cells treated with
bleomycin in a humidified 95% air/5%CO, en-
vironment., Exposures were for one hour at 37°C.
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Fig. 2 Growth curves of HeLa 83 cells reproduc-
tively surviving bleoraycin treatment. Exposures
were for one hour at 37°C in a humidified 95%
air/5% CO, environment. Survival of these tre-
ated cells was 579%.
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Fig. 3 Survival of L5 and HeLa S3 cells treated
with bleomycin under well oxygenated conditions
and average colony size of cells reproductively
surviving. Exposures were for one hour at 37°0.
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Fig. 4 Effects of bleomycin on the reproductive
capacity of L5 cell exposed to X-rays. Cell
killing effect of bleomycin was negligible ex-
cept for treatment with 12ug/ml bleomycin for
four hours (survival was 4.5%).
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Fig.5 X-ray dose response curves of preliminary
bleomycin-treated L5 cells under well oxygenat-
ed conditions. Cells were preliminarily treated
with 12pg/ml bleomycin for one hour at the ex-
ponential growth phase.
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Fig. 6 Dose response curves for cultured brain
tumor cells (KNS-42, KNS-60, MG) and
established cell lines, L5 and HeLa S3 exposed
to X-rays under well ‘oxygenated and hypoxic
conditions.
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Table 1 The parameters Do and n of X-ray
dose-response curves for brain tumor cells and
established cell lines, HeLa 83 and L 5

Do (n)
Cell li -
e me  nder oxygenated| under hypoxic
conditions conditions

KNS-42 1.25 Gy (2.1) | 3.75Gy (1.0)

KNS-60 .20 3.1 3.45 (1.0

MG 1.20  (2.00 | 4.10 (1.0)
L5 1.40 5.0) | 4.00 (1.0)
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Fig. 7 Bleomycin-dose response curves for cultur-
ed mammalian cells. Exposures were for one
hour at 37°C under well oxygenated conditions.
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Fig. 8 Time-survival curves for bleomycintreated
cells. Cells were exposed to 12ug/ml bleomy
cin for varying periods at 37°C under oxygenated
conditions.
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