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Studies of rotenone-induced dopaminergic neurodegeneration focusing on brain
region-specific astrocyte dysfunction.
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In this study, we revealed that astrocyte-conditioned media from low-dose
rotenone-treated mesencephalic, but not striatal, astrocytes produced dopaminergic neuron-specific
neurotoxicity, and that endogenous dopamine and its oxidation play an important role in
mesencephalic astrocyte-mediated dopaminergic neurodegeneration. In addition, we demonstrated that
reduction of antioxidative molecule metallothionein (MT) in enteric glial cells after
rotenone-exposure induced enteric neurotoxicity. Oral administration of coffee components, caffeic
acid and chlorogenic acid, upregulated MT expression both in the striatal astrocytes and enteric
glial cells, and inhibited degeneration of central dopaminergic and peripheral enteric neurons in
rotenone-treated mice. These results suggest possible involvement of brain region-specific glial
dysfunction in neurotoxicity induced by environmental toxin rotenone.
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