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Elucidation of neuronal mechanisms of pleasant/unpleasant emotion underlying
behavior responses to temperature
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We found that hot and cold environments activate the neural circuits for
negative emotion projecting from the paraventricular thalamic nucleus (PVT) to the nucleus
accumbens, bed nucleus of the stria terminalis (BNST), and central amygdaloid nucleus (CeA). Real
time measurement of neuronal activity was performed in the PVT. It was demonstrated that hot and
cold environments enhanced noradrenergic neurotransmission in the BNST and that the activation of
neuronal projections from the BNST to the CeA induced negative emotion. An evaluation system for
behavioral thermoregulation in mice was developed. It was shown that local temperature is elevated
in the epileptogenic brain region and that TRPV4, which senses brain temperature, senses the
elevated temperature in the epileptogenic region and exacerbates epilepsy. We have established a
method for monitoring the temperature distribution in brain slice preparations by injecting
temperature-sensitive fluorescent polymers.
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Mechanosensor function of TRPV2 is sensitized by high temperature region in growth cones, and promotes axonal outgrowth
during development.
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