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Quantitative analysis of quantum beam induced initial/primary chemical reactions
relating to biological molecular damage
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The purpose of this project is analyzing initial and/or primary chemical
reactions of radiation-induced reactive oxygen species (ROS), which would trigger the giological
reaction, based on quantification of ROS and its reactions. X-ray induced highly concentrated H202
clusters in water were detected and the inter-cluster distance was evaluated as 40-50 nm. Amounts of
oxygen-independent H202 generation were increased with LET increasing, and oxygen-dependent H202
generation were decreased with LET increasing. Radiation induced plasmid DNA breakage was increased
under hypoxic condition, by either X-ray or carbon-ion beam. A method for measuring lipid radical
caused by radiation in oil was developed. Resolved oxygen in water was not always increase ROS
generation by ionizing radiations, such as X-ray or carbon-ion beam.
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