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Optogenetic stimulation on rat brain for sleep modulation
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Abstract

Sleep is essential not only for physical and mental recovery, but also for controlling physical functions or improving
cognitive functions and long-term memory. The main sleep related neural circuit is cortical-thalamic circuit. Slow oscillation in
cortical and thalamic networks involves the synchronous firing of neurons, and mediate recovery of cognitive functions. In
particular, cortical slow waves play a major role in synaptic plasticity and memory consolidation during sleep. Therefore, we
are attempting to optogenetically control neural activities to induce slow waves and modulate sleep patterns. In this study,
excitatory neurons in rat mPFC (medial prefrontal cortex) are targeted for optical stimulation on the neurons expressing
channelrhodopsin-2. As a result, neural signals are activated in synchronization with light pulse duration, and their activities
induce cortical slow waves. This result is expected to be useful for sleep modulation and finding an effective neuromodulation

approach for improving the quality of sleep.
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