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The neonatal exposure to PNP showed the toxic effects that are different
from neonatal exposure to EE. The vaginal opening was delayed after neonatal PNP, however, the
estrous cycles seem normal until PND90. Consisting of the steroidogenic genes expression, the
concentration of estradiol-17b showed a similar pattern. Furthermore, PNP could suppress the
expression of estrogen receptor b(ERb), but not estrogen receptor a (ERa) in PNP cultured ovaries or

in ovaries of PNP treatment. These results suggested that PNP may directly affect the expression of
ERb in developmental rat ovaries, thence, causing the disrupted steroidogenesis during ovarian
development and the delayed puberty in adulthood. PNMPP showed both androgenic and anti-androgenic
effects. An exposure to PNP altered the expansion-related gene expression in the bovine cumulus cell
expansion, specifically PTGS2 (up-regulated with MD) and CYP11A1l (down-regulated with HD).
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