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Sleep-Dependent Synaptic Plasticity Underlying Maintenance of Neuronal Circuits
in the Brain.
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In this study, we investigated the sleep-wake stage dependent synaptic
plasticity in the cortex and hippocampus and underlying mechanism of the plasticity. We made
whole-cell patch-clamp recordings from pyramidal neurons of the somatosensory cortex and hippocampus

in acute slices and recorded evoked EPSCs. We focused on trafficking of Ca-permeable AMPA (CP-AMPA)
receptor, because presence of the receptor indicate the synapse was potentiated just before
preparing slices. In this study, we tested whether CP-AMPA receptor antagonist affected AMPA
receptor mediated the EPSCs. We found that the antagonist caused a significant reduction of EPSC
amplitudes in awake rats, and did not have any significant effect on the amplitude in sleeping rats.
These results indicate that CP-AMPA receptors are inserted into the synapse only during wakefulness
both in the cortex and hippocampus. These two different brain regions are suggested to share the
same mechanism of stage dependent synaptic plasticity.
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