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Analysis of neuronal mechanisms underlaying the cosmic radiation-induced modulation
of muscular movements
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To investigate the radiation effects and the involvement of oxidative stress on
muscular movements, we focused on the pharyngeal pumping motion in C. elegans. We found that the
proportion of animals in which the pumping motion had sto?ped increased immediately after irradiation. In
addition, the response of hydrogen peroxide-exposed animals was similar to that of irradiated animals.
These results support the possibility that radiation-induced supﬁression of the pumping motion in C.
elegans was caused by radiation-produced hydrogen peroxide. Furthermore, we proposed a simulation-based
approach to estimate the control mechanisms involved in the pumping motion. To conduct the simulations,
we developed a pharyngeal muscle model including 20 muscular cells and 9 marginal cells. Through a series
of simulations using the model, we successfully selected a few candidate cells of the rhythm generator,
which might relate to the radiation-induced termination of the pumping motion.
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