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Regulation of brain functions by reactive oxygen species-mediated signal
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Involvement of reactive oxygen species (ROS)-mediated signals in
cerebellar-dependent motor learning and the underlying cerebellar synaptic plasticity, long-term
depression (LTD), was examined, because ROS induces its effects on the target molecules through
stable chemical modification(s). Optokinetic response (OKR), a kind of cerebellar-dependent motor
learning, was impaired when inhibitor of ROS or ROS synthase was applied to the cerebellum.
Cerebellar LTD was also abolished by the inhibitors. As the downstream signals, involvements of
8-nitro-cGMP in OKR and cerebellar LTD were also demonstrated. In addition, imaging study using
fluorescent probe for ROS revealed that ROS was produced by neuronal stimulation inducing cerebellar

LTD, suggesting involvement of endogenous ROS in the motor learning and cerebellar LTD. Taken
together, essential roles of endogenous ROS - 8-nitro-cGMP signaling in long-term memory of motor
learning and cerebellar synaptic plasticity were indicated.
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