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Vulnerability of the Developing Brain to Endocrine-Active Compounds
Eva K. Polston. The Hamner Institutes for Health Sciences.

The long-term goal of this project is to investigate the impact of early exposure to endocrine-active
compounds (EACs) on brain development. Perinatal estradiol acts on the developing mammalian brain to
sexually differentiate forebrain circuits, allowing for the expression of sex-specific neuroendocrine and
behavioral profiles during adulthood. A growing body of evidence suggests that the developing brain may
also be sensitive to the influences of EACs in the environment. Because compounds with known
estrogenic or antiandrogenic properties exert adverse effects on reproduction when administered
perinatally at high doses, the possibility that EACs may perturb sex-specific developmental processes in
the brain is one of increasing concern. However, the extent to which these compounds are capable of
influencing estrogen responsive brain areas during development, and the potential for them to
permanently disrupt sexually dimorphic brain circuits, remains largely unexplored. To begin to address
these questions, we are investigating the effects of estrogenic EACs on the development of a limbic-
hypothalamic circuit that regulates gonadotropin release in adults. To test the hypothesis that early
exposure to low doses of estrogenic compounds may influence brain development, we administered wide
dose ranges of estrogen and two estrogenic EACs, genistein and bisphenol-A, to neonatal male and
female rats. Our research addresses four experimental goals: (1) to determine the extent to which estrogen
receptors in the neonatal rat brain are bound by each compound; (2) to determine the degree to which
estrogenic EACs initiate estrogen-mediated gene expression events during development; (3) to investigate
whether EAC exposure during development can alter the neuroanatomy of reproductively relevant
forebrain circuits; and (4) to correlate perinatal exposure to physiologically relevant EAC doses with
measures of neuroendocrine function in the adult.

Implications: In mammals, the developing brain is shaped by androgens and estrogens and may be
vulnerable to certain EACs in the environment. This project studied the development of brain circuits that
vary between male and female rats and that are known to regulate reproductive behavior and function.
The goal researched biochemical, anatomical, and physiological measures to assess more accurately the
impact of environmentally relevant EAC exposures on normal brain development and improve risk
assessment methods for these endpoints.
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