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Assessment of space radiation by using gene-modified mouse
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Abstract: It becomes more important to evaluate the influence of space radiation on human body
or mammals for the longer stay in space including missions to International Space Station (ISS),
the moon of the earth, or Mars. In order to assess the effects of space radiation, we are planning to
examine biological effect of space radiation using radiation sensitized histone H2AX-deleted mice
living on ISS. To realize the space experiment, we irradiated the histone H2AX heterozygous
deficient mice by accelerator HIMAC in Chiba. We used Carbon and Silicon heavy ion beams for
the experiments. After irradiation mice were fed for 1-week and bone marrow cells were isolated.
The cells were analyzed for their chromosome aberrations by fluorescence in situ hybridization
techniques. The results showed that the irradiation by 1 Gy of irradiation by Silicon ion yielded 15
chromosome aberration in 1,010 cells, and that by Carbon ion beam resulted in 3 chromosome
aberration in 1,027 cells. From these result we concluded that the method of irradiation of mouse
and chromosome analyses is fit for risk assessment of space radiation, even though more the
50,000 cells must be examined for detection of chromosome aberrations in ISS for 1 month.
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