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Disruption of brain chemokine networks and impaired neural circuit formation due
to developmental exposure to chemicals
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We aimed to elucidate the mechanism underlying developmental neurotoxicit
induced by exposure to chemicals during development, with a focus on microglia, immune cells in the
brain, and chemokines produced by microglia. Exposure to the antiepileptic drug valproic acid (VPA)
during development resulted in microglial activation in the hippocampal CAl region, accompanied by
excitatory shifts in neural circuit function and subsequent behavioral abnormalities. We identified
the chemokine CCL3, whose expression is upregulated by VPA. The CCR5 (a CCL3 receptor) antagonist
maraviroc suppressed neural circuit dysfunction and behavioral abnormalities. Therefore, our
findings suggest that CCL3 released by activated microglia can contribute to developmental
neurotoxicity induced by VPA.
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Activation of microglia and excitation-inhibition imbalances in the developing hippocampus of mice prenatally treated with
valproate.
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