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Abstract

Neonicotinoids belong to a new, widely used class of pesticide. With similar chemical structures to nicotine,
neonicotinoids also share agonist activity at nicotinic acetylcholine receptors (nAChRs). Although their toxici-
ties against insects are well established, their precise effects on mammalian nAChRs remain to be elucidated.
Because of the importance of nAChRs for mammalian brain function, especially in brain development, a detailed
investigation of the neonicotinoids is needed to protect the health of human children. Recent evidence has indi-
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cated that neonicotinoids have greater effects on mammalian nAChRs than those previously reported in binding
assay studies. Further, our study shows that neonicotinoids and nicotine exert similar excitatory effects on mam-
malian nAChRs of cultured cerebellar neurons from neonatal rats at concentrations greater than 1 uM. Primary
cultures of cerebellar neurons from neonatal rats seem a useful tool in examing the developmental neurotoxicity
of chemicals because the various stages of neurodevelopment — including proliferation, migration, differentiation,
and morphological and functional maturation — can be clearly observed. Using this iz vitro model system, it is

proposed that the neonicotinoids adversely influences human health, especially in adolescent brains.

(Key words) neonicotinoid pesticide, nicotine, nicotinic acetylcholine receptor, human health,

brain development
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