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Effects of prenatal exposure to nicotine on spontaneous correlated wave activity
and the brain development
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In ovo

Correlated spontaneous activity propagating over a wide region of the
central nervous system is expressed during a specific period of embryonic development. Our
previous studies using an antagonist of nicotinic acetylcholine receptors raised the possibility
that prenatal nicotine exposure associated with maternal smoking affects the development of neural
circuit formation by interfering with the correlated wave. In the present study, we tested this
hypothesis by examining the effects of nicotine in avian and mammalian embryos. The application of
nicotine transiently increased, but subsequently inhibited electrical bursts associated with the
correlated wave. Furthermore, chronic exposure to nicotine in ovo markedly reduced functional
synaptic expression in the brainstem sensory nucleus, the parabrachial nucleus. The results
suggested that prenatal nicotine exposure disrupts the initial formation of neural circuitry by
inhibiting the correlated spontaneous activity.
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