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Title
Inhibition of Rho-kinase ameliorates decreased spine density in the medial prefrontal cortex
and methamphetamine-induced cognitive dysfunction in mice carrying

schizophrenia-associated mutations of the Arhgap10 gene

Key Points

*Rho-kinase inhibitor, fasudil restored the decreased spine density of pyramidal neurons in
the medial prefrontal cortex in Arhgap10 S490P/NHEJ mice.

*Fasudil ameliorated the methamphetamine-induced cognitive dysfunction in Arhgapi10
S490P/NHEJ mice.

* Targeting RhoA/Rho-kinase signaling may provide new therapeutic approaches for the

treatment of schizophrenia patients, including those with Arhgap10 gene mutations.

Summary

The pathoetiology of schizophrenia has not been fully understood because of its complexity
and heterogeneity. However, copy-number variations in the ARHGAPI0 gene, which encodes
Rho GTPase activating protein 10, are associated with schizophrenia. We explored the
pathomechanism underlying Arhgapl0 mutations using model mice (Arhgap10 S490P/NHEJ
mice) that carry “double-hit” mutations in the Arhgapl0 gene and mimic the case of

schizophrenia in a Japanese patient, both histologically and behaviorally.

Research Background

Model mice (Arhgapl0 S490P/NHEJ mice) that carry “double-hit” mutations in the
Arhgapl0 gene mimic the schizophrenia in a Japanese patient, exhibiting altered spine density,
methamphetamine-induced cognitive dysfunction, and activation of RhoA/Rho-kinase signaling.
However, it remains unclear whether the activation of RhoA/Rho-kinase signaling due to

schizophrenia-associated Arhgapl0 mutations causes the phenotypes of these model mice.

Research Results

We demonstrated the activation of Rho-kinase, which functions downstream of ARHGAP10
in the medial prefrontal cortex and striatum, in Arhgap10 S490P/NHEJ mice. Furthermore,
the brain permeable Rho-kinase inhibitor fasudil restored the decreased spine density of
pyramidal neurons in the medial prefrontal cortex and the methamphetamine-induced
cognitive dysfunction in Arhgapl0 S490P/NHEJ mice. Thus, our findings clarify how
Rho-kinase contributes to the neuropathological changes in spine morphology and the cognitive

vulnerability to methamphetamine caused by schizophrenia-associated mutations in the



Arhgapl0 gene.

Research Summary and Future Perspective
Targeting RhoA/Rho-kinase signaling may provide new therapeutic approaches for the

treatment of schizophrenia patients, including those with ArhAgapl0 gene mutations.
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