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Reactive oxygen species; physiological role in the brain
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Reactive Oxygen Species (ROS) damages DNA and proteins through their
chemical modifications. Because these lead to cell death, cancer and aging-related physiological
issues in our body, ROS is thought to be “ harmful molecule” 1in our common knowledge. On the other

hand, recent studies suggest ROS plays physiological roles in cells and tissues. In this study,
using biochemical and electrophysiological techniques, and behavioral and imaging analyses, we
examined ROS"s roles in cerebellum and found followings; 1) ROS generated by physiological patterns
of neuronal activities; 2) ROS is involved in cerebellum-dependent motor memory and neuronal
plasticity; 3) ROS-8-nitro-cGMP pathway affects the neuronal plasticity direction in a
calcium-dependent manner in Purkinje cells. The results indicate that ROS is “ physiological
messenger” and is involved in higher brain functions. Future studies may clarify mechanism of ROS
production and ROS-dependent long-term memory based on this study.
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