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Acute Actions of Estrogen on the Rat Hippocampus
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Recent years, it is reported that estrogen is involved in many acute effects on the central nervous system, such as
neuroprotection and modulation of neurotransmission. In this study, we report the acute effect of 17beta-estradiol on the
rat hippocampal neurons. We induced the long term potentiation (LTP) by tetanus stimulation in the neurons of the rat
hippocampal CA1 region and recorded the increase in the slope of field excitatory postsynaptic potential (fEPSP).
Without the treatment of estradiol, fEPSP slope was increased to 150% by tetanus stimulation. However, in case of the
treatment of estradiol for 20 minutes, tetanus-induced LTP was suppressed in dose-dependence manner. According to
the traditional model, estrogen binds to intracellular receptors and subsequently modulates transcription and protein
synthesis. However, this genomic model cannot explain the effects of estrogen on the nervous system described above
because these effects appear very rapid (less than an hour). We already demonstrated that rat hippocampal neurons
synthesize estradiol from domestic cholesterol via pregnenolone and dehydroepiandrosterone (DHEA). These results

strongly suggest that estradiol synthesized in hippocampal neurons affects hippocampus very rapidly and locally.



