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Analysis of bystander effect induced by heavy ion beams
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To elucidate the mechanism of bystander effect, cells were irradiated with
gamma-rays or carbon-ion beam. After irradiation, irradiated cells and non-irradiated cells were
co-cultured in the same vessel. As a result, clonogenicity of non-irradiated cells decreased when the
co-culture time with and the dose absorbed in irradiated cells increased. There was no significant
difference in their clonogenicity between gamma-ray and carbon-ion irradiation. From these results, it
has been clearly showed that bystander effect is dependent on co-culture time and absorbed dose, and
independent of radiation quality. When a nitric-oxide scavenger was added durin? co-culture, reduction in
clonogenicity disappeared. There were also negative relationships between the clonogenicity and the
concentrations of nitrite, derived from nitric oxide, in co-culture medium. The yield of nitric oxide
was, therefore, assumed to be one of the determinants of bystander effect.
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