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Optogenetic analysis of behaviors mediated by chemo-sensitive neurons.
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The present study of free-moving mice using optogenetics suggested that
serotonergic neuron activity in the median raphe nucleus enhances anxiety-like behavior and
increases minute ventilation due to respiratory rate. This study also indicated that serotonergic
neuron activity in the raphe magnus nucleus of the medulla oblongata increases the
thermal-nociceptive threshold as the descending pain inhibitory system and that it is different from

the effect on mechanical-nociception. The study also clarified that serotonergic neurons in the
dorsal raphe nucleus affect the sleep-wake system. It is proposed that serotonergic neurons in the
brain are a CO2 sensor. It is expected that the neurophysiological results from free-moving mice
using optogenetics uncover the pathophysiologz including CO2 homeostasis of anxiety-related
respiratory control, pain, and insomnia and then contribute to establishing methods of early
detection and comprehensive treatment of anxiety and insomnia.
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