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Elucidation of neural mechanisms underlying fear memory using DREADD
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The main aim of the present study is_to elucidate the involvement of
hippocampal serotonergic systems in fear memory. Microinjection of 5-HT7 receptor antagonist into
the rat ventral hippocampus significantly suppressed the expression of freezing behavior, an index
of fear memory retrieval in the contextual fear conditioning test. Electrophysiological data
indicated that the 5-HT7 receptor agonist increased the frequency of action potentials in the
ventral hippocampal CA3 pyramidal neuron. In situ hybridization demonstrated that Htr7 mRNA was
abundantly expressed in the CA3 compared with other subregions of the hippocampus. Furthermore, it
is known that 5-HT2C receptor is expressed in the CA3 subregion. We found that 5-HT2C receptor
knockout mice tended to show rapid within-session extinction of fear, but not between-session
extinction, compared to wild-type littermates. Moreover, we established the methods (DREADD) to
control the neural activity in the CA3.
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