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Female Hormones and Alzheimer’s Disease 111
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Abstract

Female hormones are supposed to play a pivotal role in the sex difference of Alzheimer’s disease by exerting
protective effects on neurons. We investigated whether estrogen, a kind of female hormones, reduces the
damage of neural cells through binding to intracellular estrogen receptors using a cellular model of Alzheimer’s
disease.

When amyloid 8 (5 #M), a proposed pathogen of Alzheimer’s disease, or tunicamycine (1 #M), an inducer
of endoplasmic reticulum (ER) stress, were applied to cultured PC-12 neural cells, the size of ER, a measure of
ER stress and the expression of GRP78, an indicative protein of unfolded protein response (UPR), were both
increased.

In this model, 17/5-estradiol (1 #M), the most potent estrogen, increased the GRP78 expression together
with the decrease in ER size and the cell death by apoptosis, suggesting that 17 5-estradiol augments the stress
response of neural cells to amyloid B by activating UPR. When cells were pretreated with a competitive
inhibitor of estrogen receptors, IC1182,780 (100 M), the increase in GRP78 expression and the decrease in
ER size by 17 8-estradiol were completely abolished. The effect of 175-estradiol on the number of apoptotic
cells was partially inhibited by ICI182,780.

These results indicate that the female hormone estrogen enhances the stress response of neurons to amyloid 3
by activating UPR via the binding to estrogen receptors. Estrogen may exhibit a protective effect against cell
death caused by amyloid 8 partly through the receptor mediated mechanism because the effect 17 -estradiol on
apoptotic cell death was partially inhibited by 1C1182,780.
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