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The present study was aimed to examine the effects of phytoestrogens on 1) the ion
transport functions and mechanism of acute and long term response, 2) the expression ratio of
estrogen receptor subtypes, ER-o. and ER-[3, and 3) the expression of secretory component (SC)
protein, in primary cultured endometrial epithelial cells. The endometrial glands were isolated from
immature pig uterus and cultured in the standard medium and then switched to the estrogen-free
medium or in the presence of 17-estradiol (E,), genistein or daidzein. Experiments using Ussing
apparatus to measure bioelectrical parameters revealed that acute exposure of 17[-estradiol
(10°-107 M) had no effect on Isc whereas genistein (10°-10" M) increased short circuit current
(Isc). High concentration of genistein (10-4 M) produced a biphasic response in which the Isc
rapidly increased followed by a sustained decrease in Isc below the baseline level, corresponding
to an initial activation of Cl secretion and subsequently K" secretion in the apical membrane.
Genistein also activated barium-sensitive basolateral K current. Genistein-regulated CI and K
channels were partially Ca2+ dependence as the genistein-activated Isc was partially blocked by
BAPTA-AM (5x10° M). In contrast, daidzein (10°-10" M) produced a concentration dependent
decrease in Isc which was due to an inhibition of apical Cl current with no change in basolateral
K" current. RT-PCR experiment demonstrated the expression of mMRNA for the small-conductance
Caz+—activated K" channel (SK)1, SK3 and less SK2 channels. Treatment of monolayers with E,
(10° M), genistein (10° M) or daidzein (10° M) for 2 days did not affect SK1 mRNA expression
whereas only E, decreased SK2, and genistein and daidzein increased SK3 mRNA expression.
The results indicate that ClI” and K~ transport activities are regulated by genistein via an increase
in intracellular Ca2+, and the SK3 mRNA expression is subject to long term genistein regulation.
Cells grown in estrogen-free media for 7 days significantly reduced the transepithelial resistance
to 19% and the potential difference to 39% of the baseline level on day 0. Long-term exposure to
E, (10° M), genistein (10° M) or daidzein (10° M) for 7 days did not significantly affect these
bioelectrical parameters.

Semi-quantitative Western blot analysis showed that the expression of ER-o (53 kD) was
3 fold higher than ER-B (66 kD) with reference to [-actin. Treatment with E,, genistein or

diadzein at 10_9 M and 10_4 M for 72 hrs had no significant changes in the normalized ER
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expression and the ERP/ERa ratio. The blots also revealed the expression of 100 and 200 kD
bands of SC protein in cells grown in serum-containing medium, but less in estrogen-free
medium. Treatment with daidzein (10'6 M) for 48 hrs increased the intensity of these two proteins
while E, (10'9 M) increased only 100 kD band intensity. In contrast, genistein (10-6 M) treatment
decreased all protein intensities.

Taken together, our findings demonstrated the phytoestrogens genistein and daidzein
modulation of the secretory functions and the expression of SC protein in primary porcine
cultured endometrial epithelial cells without aberration of ER expression. These findings suggest
an important role of phytoestrogens in controlling the intrauterine composition and volume as well
as the expression and secretion of proteins involved in mucosal immunity. The impact of the ER-
B to ER-a ratio in response to phytoestrogens compared to E, may provide evidence for clinical

application for using phytoestrogens in hormone replacement therapy.
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