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Title: Toward Understanding of Metabolic Central-Peripheral Relationship in Stress-related Pathologies.
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Teaching Staff: Hirotaka Nagai, M.D., Ph.D. (Assistant Professor, Division of Pharmacology, Kobe
University Graduate School of Medicine)

AiE: Sfn64E 48 268 (&) 17:00-18:30
Time and Date :  17:00-18:30, Apr 26th (Fri), 2024
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Room: Lecture Room 1, Basic Medical Research Building (3F)

Language: English

Abstract: Excessive or chronic social stress can induce emotional and cognitive disturbances, potentially
precipitating mental illness. These behavioral abnormalities are underpinned by altered neuronal morphology
and functions in the medial prefrontal cortex (mPFC). However, the subcellular mechanisms underlying
these changes remain elusive. In this study, we examined ultrastructural and multi-omics changes in the
mPFC of mice subjected to social stress. We observed a loss of dendritic branches, morphological alterations
of subcellular mitochondria, and selective synaptic shrinkage at synapses with mitochondria. Multi-omics
and functional analyses revealed that social stress impaired mitochondrial functions, altered the
mitochondrial proteome at synapses, and dysregulated central metabolic pathways in the mPFC. Molecular
biological interventions targeting central metabolism mitigated the stress-induced synaptic shrinkage and
behavioral changes. Besides, we found that social stress dysregulated blood glucose level in a manner
associated with behavioral alterations and that administration of blood glucose-lowering drugs attenuated
behavioral alterations. Collectively, these findings suggest that chronic social stress alters central metabolism
both in the brain and the periphery, leading to neuronal pathology and stress-related behavioral alterations.
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