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Morphological changes in striatum and nucleus accumbens neurons lead to
abnormal behavior in ARHGAP10 mutant mice
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Schizophrenia is a severe mental illness that affects about 1% of the population. Genetic and environmental factors
contribute to the development of schizophrenia. However, the exact pathoetiology remains unclear. We generated
Rho GTPase-activating protein 10 (ARHGAP10) mutant mice carrying similar variations found in Japanese
schizophrenia patients. In the present study, we examined spatiotemporal expression of ARHGAP10 mRNA in the
brain of mice. The expression levels of ARHGAP10 mRNA were higher in the striatum (ST) and nucleus accumbens
(NAc) than those in other brain regions. We performed a series of behavior test to evaluate cognitive and emotional
function in ARHGAP10 mutant mice. They showed an increase in anxiety level, and manifested potentiation of
methamphetamine-induced hyperlocomotion and visual discrimination task. Morphological analysis revealed that
methamphetamine-treated ARHGAP10 mutant mice showed an increase in the number of c-Fos-positive-cells in the
dorsal medial striatum (dmST) and NAc core than those in wild-type littermates. Golgi staining indicated that
ARHGAP10 mutant mice showed an increase in neuronal complexity and spine density in the same brain regions
compared to the wild-type mice. These results suggest that ARHGAP10 gene variations may lead to the development
of cognitive and emotional deficits with morphological abnormality in the dmST and NAc core neurons.
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