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Microdosimetric-kinetic (MK) model analysis of cells exposed to ionizing
radiations considering the cell cycle
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In this study, biological effects on the cells exposed to ionizing
radiations such as X-rays were investigated based on the microdosimetric-kinetic model considering
cell cycle and the experimental results for cellular damage. The parameters in the model were
determined by comparisons with related quantities from the experiments.

It was shown that the model associated with amounts of DNA and repair probability of its damage
enables us to reproduce properly the cell surviving fractions for various dose-rates and radiation
energies. Further, non-targeted effects through intercellular communication (medium transfer
bystander effects) and low-dose hyper-radiosensitivities were demonstrated by taking advantage of
extensibility of the model.
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