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Summary

Alzheimer’s disease, which advances with aging, is a common social problem in developed countries
experiencing a rapid increase in aged population. Amyloid 5 aggregates are specifically observed in cerebral
cortex of Alzheimer’s disease together with neuronal degeneration. Therefore, amyloid 5 is supposed to be the
cause of cognitive disorders by inducing brain atrophy. Morbidity of Alzheimer’s disease shows sex difference.
Pre-menopause women have the low morbidity compared to age-matched men and the morbidity of post-
menopause women surpass male counterparts, suggesting that female hormones protect neurons from
degeneration. We investigated whether a female hormone, estrogen, evokes neuro-protective effects in cultured
neuronal cells exposed to amyloid 8 to mimic Alzheimer’s disease.

Rat neuronal cells (PC-12) were exposed to amyloid S aggregates (0~5¢#M) and two types of cell death,
necrosis and apoptosis, were assessed by LDH assay and TUNEL method 24 hours after exposure, respectively.
Amyloid 8 aggregates induced both necrosis and apoptosis dose-dependently. We also examined endoplasmic
reticulum (ER) stress, which is augmented when cells process denatured proteins, with an ER specific
fluorescent dye. Amyloid B aggregates also increased ER stress time-dependently compared to control cells
without amyloid exposure. Pretreatment with 178-estradiol decreased ER stress of amyloid 8 treated cells,
which coincided with the decrease in apoptosis of the cells.

These results suggest that amyloid 5 aggregates induce neural cell death by augmenting ER stress in the cells
and a female hormone, estrogen, protects neurons from degeneration by reducing ER stress. Therefore,

supplementation of estrogen may decrease the morbidity of Alzheimer’s disease in post-menopause women.
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