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Experimental study on cancer risk of continuous lifetime exposure

to radiation
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A unique dose-response for tumor induction was found following repeated beta-ray exposure
of the mouse skin. The backs of mice were irradiated with %Sr-2Y beta rays three times weekly
until appearance of tumors or death of mice. Tumor yield was 1002 (tumors: squamous cell
carcinomas, basal cell carcinomas, fibrosarcomas, and osteo-sarcomas) in response to doses of 2.5
~11.8 Gy per exposure. This phenomenon was considered to represent dose saturation effect. In
the course of reducing deses to 1.5, 0.75, and 0.5 Gy per exposure, a sudden delay of tumor
emergence was observed. The lengh of time required for 50% tumor induction increased sharply
for 1.5 Gy per exposure. With 0.75 Gy per exposure, no tumor was found until the end of the life
span of mice, and with 0.3 Gy per exposure no tumor was found throughout the life span of mice.
This threshold-like response for tumor induction provides clues for estimation of risk of continu-
ous or repeated exposure of humans to ionizing radiation.
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Fig. 1.

(&) Time courses of cumulative incidences of tumors arising as a result of exposure three times

weekly to 8 rays from “Sr-*'¥Y over the lifetime analyzed the Kaplan-Meier method, Data obtained
in the present experiment are shown by bold lines and data obtained in a previous experiment (18} are
shown by symbols: (%} 1.5 Gy; {-+) 2.5 Gy; (O) 3.5 Gy; {A) 4.7 Gy; and (B 11.8 Gy per exposure. {b)
Survival of untreated mice and mice treated with 0.75 Gy per exposure. SCC and 0S8 indicate sacrifice
of mice with a squamous cell carcinoma and osteosarcoma, respectively, at the time indicated.
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Fig. 2. Period and total number of repeated irradiations required for 50% tumor incidence plotted
against the radiation dose per exposure. (@) Squamous cell carcinomas and basal cell carcinomas: (A)
fibrosarcomas; (Q) osteosarcomas; (@) 50% incidence of skin and bone tumors induced by irradiation
with 0.78 Gy per exposure was not reached within the maximum life span.
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