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Identification of novel factors mediating the effects of environmental
enrichment in the absence of voluntary exercise on psychiatric disorders
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Mice lacking the gene encodin? pituitary adenylate cyclase-activating
polypeptide (PACAP) display some remarkable behavioral changes, including hyperactivity and abnormal
jumping behavior in a novel environment and deficits in learning and memory. In humans, the
dysregulation of PACAP and its specific receptor PAC1 has been associated with schizophrenia,
depression, and post-traumatic stress disorder. In this study, we found that abnormal behaviors of
PACAP-deficient mice were prevented by rearing in an enriched environment, but not by voluntary
exercise using a running wheel. Our results also suggest that signals different from brain-derived
neurotrophic factor are involved in the suppression of abnormal behaviors by environmental
enrichment in the absence of wheel running. To elucidate this mechanism, we performed the
differential gene expression analysis and identified several candidate molecules.
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