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ﬁ%}ﬂi%@ﬁ%g (=) @ In order to optimize the effects of proton beams radiotherapy for brain
tumors, some uncertainties in the biological effects of proton beams were resolved in this study.
First, characteristics of proton beams in DNA base damage and strand breaks were clarified compared
to those of x—rays. Second, RBE values of proton beams to x—rays were measured in different endpoints.
In addition, cancer—stemness in isolated radioresistant clones of brain tumor cells was
demonstrated, indicating that population of cancer—-stem like cells were enriched in survivors after

irradiation.
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