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Elucidation of molecular mechanisms underlying cognitive decline at adult stage
induced by neonatal exposure to midazolam and development of a therapeutic
strategy
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There is abundant evidence that environmental insults, such as exposure to
anesthetics, at early-life stages impair brain functions in later life, but the underlying
mechanisms are poorly understood. Neural stem cells (NSCs) express inhibitory neurotransmitter y
-aminobutyric acid type A receptors that are the main target of most anesthetics, including
midazolam (MDZ). We found that early-life exposure to MDZ persistently alters chromatin
accessibility and global transcription to reinforce long-lasting NSC dormancy in the mouse
hippocampus until adulthood, resulting in reduced neurogenesis and cognitive decline. Furthermore, a

simple physical activity, running, could overcome these adverse outcomes by normalizing MDZ-induced
transcriptomic alterations. Our study provides insights for further understanding and developing
therapeutic strategies for neurological disorders induced by early-life exposure to anesthetics.
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