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Summary

Amyloid 8 deposits in the cerebral cortex are closely related to the pathogenesis of Alzheimer’s disease (AD).
Neurons uptake amyloid /5 deposits into endoplasmic reticulum (ER) where abnormal proteins are repaired. As
ER stress caused by the accumulation of abnormal proteins in ER increases, cells respond to the stress by
evoking unfolded protein responses (UPR), such as the induction of chaperone proteins. If cells cannot adapt to
the stress by UPR, they initiate apoptosis pathway leading to cell death. Therefore, we investigated whether
amyloid B elicits ER stress unable to be coped with UPR, and whether female hormones, which reduce
morbidity of AD in women, prevent neuronal cell death by enhancing UPR in a cell culture model of AD.

PC-12 cells, derived from rat neuronal tissue, were exposed to an ER stress inducer, tunicamycin (1 £M),
amyloid 8 monomers (5 uM) or aggregates (5 uM). These treatments increased ER stress together with the
upregulation of GRP78, a chaperone protein induced by UPR. Pretreatment with a female hormone, 17
B-estradiol (0~1 #M), enhanced GRP78 expression dose dependently in tunicamycin or amyloid £ treated cells,
which coincided with the decrease of ER stress in the cells. Because tunicamycin evoked apoptosis in PC-12,
URP induced by tunicamycin was not sufficient to overcome ER stress. When the cells were pretreated with 17
B-estradiol, it also decreased the apoptosis induced by tunicamycin significantly.

These results indicate that amyloid 8 deposition in the cerebral cortex increases the ER stress of neuronal
cells. If UPR induced by ER stress is insufficient, neuronal cell death by apoptosis increases. A female
hormone, estrogen, augments UPR and reduces the ER stress caused by amyloid 53, and may prevent cell death
by apoptosis. Therefore, female hormones may reduce the morbidity of AD through the modulation of ES

stress in neurons caused by amyloid B deposits.

Keywords: Alzheimer’s disease, amyloid 5, unfolded protein responses, 17 S-estradiol, apoptosis,

endoplasmic reticulum stress
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