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Abstract

Estrogen, one of the female hormones, accelerates cellular movement from the basal to the horny layer of
female skin by activating turnover of epidermal cells. Turnover consists of four steps; 1) cell division on basal
membrane, 2) desmosome formation in stratum spinosum, 3) cell death via apoptosis at stratum granulosum,
and 4) detachment from stratum corneum. We examined whether estrogen can activate each step of turnover
using cellular models of cultured epidermal cells.

‘We added 17 estradiol (0~1nM), the most abundant estrogen in human blood, to cultured fetus rattus skin
keratinocytes (FRSK) and measured mitochondrial activity by WST-1 method as a maker of cell division,
keratin 10 expression by immune-staining as a marker of desmosome formation, nuclear staining with
fluorescent dye, Hoechst 33342, as a marker of apoptosis, and kallikrein 8 activity as a marker of proteolytic
detachment.

17p estradiol (0~1nM) increased cell division of cultured FRSK as reported previously. Additionally, 176
estradiol increased keratin 10 production, apoptotic cell number and kallikrein 8 activity of FRKS in a dose
dependent manner. When FRSK were incubated for 30 minutes with ICI182780 (1uM), a competitive
inhibitor of estrogen receptors, prior to the addition of 173 estradiol, augmentation of each marker of epidermal
turnover by estrogen was abolished effectively, indicating that estradiol activates epidermal turnover via
receptor-mediated pathway. We examined the effects of daidzein, one of the typical phytoestrogens contained
in soybeans, on these cellular models. Daidzein (0~1uM) also increased cell division, apoptosis and kallikrein
8 activity of FRSK.

These results suggest that turnover of epidermis is regulated by female hormones via the estrogen receptor,
and estrogen augments epidermal turnover. A decreased level of estrogen after menopause can be supplemented
with a diet containing a high amount of phytoestrogens and the diet may also improve the reduction of turnover
in the skin of elderly women.
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