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Identification of determinants of depression pathogenesis and treatment
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Using optogenetic techniques, we investigated whether chronic activation of
serotonergic neurons in the dorsal raphe nucleus (DRN) causes persistent antidepressant effects. We
found that chronic activation of DRN serotonergic neurons induces persistent antidepressant effects
and that the mechanism is selective activation of the pleasant experience neural ensemble in the
hippocampus. Furthermore, we found that the median raphe nucleus (MRN) serotonergic neurons are
responsible for unpleasant emotions, in contrast to the DRN serotonergic neurons. These results
suggest that among serotonergic neurons, the DRN serotonergic neurons play a central role in
antidepressant effects and that the MRN serotonergic neurons may have an antagonistic role.
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