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Bisphenol A may have a hormone-like effect on the brain of perinatal rats, because blood-brain barrier is immature
during perinatal stage. We investigated the effect of BPA exposure on dendritic spines (post-synaptic region) in the
hippocampal slices, where memory is stored. During perinatal stage (E15-P7), rats are exposed to BPA via their mother’s
placenta and milk at 30pg/kg body weight/day in drinking water. The hippocampal slices of pups were prepared after they
became adult (10-12 week-old). Spines were visualized by injection of fluorescent dye, Lucifer Yellow into the
hippocampal neurons, and we took images with a confocal laser microscopy. The density and morphology of spines on
stratum radiatum in CA1 regions were analyzed.

Total spine density was decreased in the adult male rat hippocampus (Control, 2.29 spines/um vs BPA exposure, 2.15
spines/um). Especially, large-head spines was decreased dramatically (Control, 0.97 spines/um vs BPA exposure, 0.80
spines/pm).

Concerning female rats, data were analyzed at each stage of estrous cycle because female rats have estrous cycle with
4-day of period (Proestrus — Estrus — Diestrusl — Diestrus2). Total spine density of female rats without BPA exposure
fluctuate (Proestrus (2.33 spines/um) — Estrus| (2.04 spines/pm)— Diestrusl1— Diestrus2]). BPA exposure
increased the spine density at Estrus whereas it did not change the spine density at Proestrus, resulting in the
disappearance of fluctuation of spine density across estrous cycle. Previously it is reported that BPA exposure
extinguished the sex difference of performance of spatial learning and memory. We revealed the disappearance of
fluctuation of spine density in female animals in the current study.

We also explored the receptors involved in the BPA effect on spinogenesis. Tamoxifen suppressed the BPA effect on
spinogenesis whereas ICI 182,780 did not. These results indicate that ERRgamma, but not ERa is the receptor of BPA.




