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Optogenetic study of the brain circuits for defense response

KUWAKI, Tomoyuki
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We examined possible contributions of orexin, dopamine, and serotonin to the

defense response against stressors. This study revealed following 4 new discoveries. 1) Orexin
neurons were activated prior to autonomic responses during stress. Even more, orexin neurons were
activated by anticipation to the coming stressor. 2) Dopamine neurons in the ventral tegmental area
were activated by not only positive motivations but also aversive stimuli, indicating salience
detective role in them. 3) Serotonin neurons in the rostral medullary raphe contribute to tachypnea
and tachycardia but not increases in body temperature and locomotor movement associated with
stressful condition. 4) Danger signals such as predator odor immediately woke up the animals even
during sleep induced by orexin receptor blockade. These result showed specific role of the specific
neurotransmitters in the different aspect of the defense response.
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