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Electrophysiology is one of the most sensitive method to detect the acute effect of neurosteroids on 
learning and memory. The acute actions of estradiol, and EDs (e.g., bisphenol A (BPA) and 
diethylstylbesterol (DES)) were analyzed by measuring the longterm potentiation (LTP) induced upon 
titanic stimulation of the CA1 pyramidal neurons in rat hippocampal slices. A 30 min preperfusion with 
10 nM estradiol enhanced the LTP in 4 and 12 weekold rats. Application of 10 nM DES had an almost 
identical enhancing effect on LTP to that obtained by estradiol. Both effects were completely suppressed 
by ICI 182,780, an ER� inhibitor. On the other hand, co application of 100 nM BPA and 10 nM estradiol 
considerably suppressed the estradiol induced enhancement of LTP, although application of BPA alone, 
even at 100 nM, did not significantly affect LTP. These findings suggest that EDs do have significant 
disrupting actions on learning and memory, and that their enhancing/suppressive effects are depending on 
individual EDs. 
It should be noted that estrogens are locally synthesized de novo in the hippocampus, independent 
of peripheral estrogens from blood circulation. Therefore, brain-derived estrogens can act as local 
messengers. We demonstrated the Ca2+driven synthesis of estrogens in rat hippocampal neurons. In 
pathway of neurosteroidogenesis, cholesterol is converted to pregnenolone, 
dehydroepiandrosterone, androstenedione, testosterone and finally to estradiol. Co-localization of 
steroidogenic enzymes (such as cytochromes P450scc, P45017�, P450arom) was observed in 
pyramidal and granule neurons in the CA1 CA3 and DG, by using immunohistochemical staining 
and immunoelectron microscopy of hippocampal slices.   
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