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Pathophysiological mechanism of mental disorders associated with dysfunction of
synaptic release
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To clarify the influence of synaptic release dysfunction on the onset
susceptibility of mental disorders, brain function was analyzed using the rat model carrying a
missense mutation in the gene Sv2a encoding synaptic vesicle protein 2A. It was shown that Sv2a
mutant rats exhibited hypersensitivity to methamphetamine,impairments of prepulse inhibition in
acoustic startle responses, and exaggerated aggressive behaviros induced by juvenile
isolation-stress. Sv2a mutant rats also showed neural hyperactivities and enhanced synaptic release
of dopamine in the nucleus accumbens. Moreover, the enhanced dopamine release by the Sv2a mutation
was found to be due to dysfunction of GABA release from GABA interneurons in the nucleus accumbens.
This research provides important information on pathophysiological mechanisms of mental disorders
associated with dysfunction of synaptic release.
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