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In the rat, estrogen determines sexual phenotype of the brain, acting at a critical
period as neonates. The sexual phenotype thus established persists into adulthood,
both in morphology and electrophysiology. In the adults, the volume of the sexually
dimorphic nucleus of the preoptic area (SDN-POA) is larger in males than in females.
The anteroventral periventricular nucleus (AVPV) is packed with estrogen receptor
(ER) B-positive neurons in females but these cells scatter in the more lateral areas in
males. Estrogen regulates axonal excitability of projection neurons in the ventromedial
hypothalamus and those in the preoptic area in diametrically opposite directions in
females but not in males. Male phenotype depends on the presence of estrogen as
neonates; the lack leads to the female phenotype. This research project focused
intracellular signal cascades, which are kindled by estrogen through estrogen receptor
(ER) a and culminate in neurogenesis, migration or cell death. 1) By using 5-RACE we
identified a new leader exon and untranslated internal exons in ERa gene. These exons
were used for site-specific transcription of ERa; 2) In a trait of transgenic rat, which
express EGFP under the control of ERa promoter 0/B, ERa-positive neurons in the
SDN-POA, but not those in the adjacent areas, were fluorescent. Time lapse movies
showed the establishment of the SDN-POA as a result of neuronal migration; 3) In
another trait of transgenic rat, in which gonadotropin-releasing hormone (GnRH)
neurons were tagged by EGFP, activation of GABAAa receptors depolarized adult GnRH
neurons due to their high chloride ion content; 4) DNA microarray, PCR and
Western-blot analysis demonstrated site-specific, opposite regulations of apoptosis-
and migration-related genes in the SDN-POA and AVPV.
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