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PURE ANTIESTROGEN EM-800 IN HUMAN ENDOMETRIAL CELLS

stimulatory effect of these antiestrogens is mediated through activa

tion of the estrogen receptor.
The recent observations show that the estrogenic as well as anties

trogenic activity of compounds is not only species specific but is also
tissue, cell, and even gene specific (Refs. 6, 8, and 9 and references
therein; Ref. 22), making it imperative to test potential antiestrogens
in the same cells that are targets for therapy. In this regard, this study
shows that measurement of AP activity in Ishikawa cells in vitro can
be used as a precise, sensitive, and easy-to-perform assay of estro
genic and/or antiestrogenic activity of compounds in human uterine
cells.

The appearance of uterine carcinoma in womeb treated with tamox
ifen (Refs. 11 and I2 and references therein) is not surprising, because
tamoxifen has been shown to stimulate the growth of two human
endometrial tumors implanted in nude mice (6, 23, 24) as well as in
vitro (25â€”27).Furthermore, (Z)-4-OH-tamoxifen has been shown to
be potent and sometimes even more potent than E2 itself in stimulat
ing progesterone receptors in the human Ishikawa endometrial cell
line (27). It should be added that the relationship between estrogens
and endometrial carcinoma is well known (28â€”30).As further support
to the data obtained in human endometriab carcinoma, the potent
stimulatory effect of tamoxifen on estrogen-sensitive parameters in
the normal uterus is also well known in the mouse, rat, and hamster (2,
31, 32). Therefore, it seems that the estrogenic activity of tamoxifen

4 -@ intheuterusiscommontoallparametersandspeciesstudiedthusfar.
Thus, it is not surprising that the two other tamoxifen-related com
pounds, namely, (Z)-4-OH-toremifene and droboxifene, also possess
an estrogenic activity in human Ishikawa cells.

A stimulatory effect of tamoxifen has been demonstrated repeatedly
not only in human uterine cells but also in human breast cancer cells
in vitro (7, 22, 33â€”35)as well as in in vivo nude mice (6). (Z)-4-OH
tamoxifen has also been shown to exert estrogenic activity on pS2
mRNA bevels in MCF-7 cells (22). Moreover, both (Z)-4-OH-tamox
ifen and the steroidal antiestrogen !CI-164384 stimulated CAT activ
ity in MCF-7 cells transfected with a pS2-tk-CAT fusion gene (22). In
addition, subnanomolar concentrations of raboxifene had a significant
estrogenic stimubatory effect on the cell growth of ZR-75- 1 human
breast cancer cells (7).

The relevance of our observation concerning the estrogenic activity
of (Z)-4-OH-tamoxifen also pertains to the observation that the aver
age serum concentration of (Z)-4-OH-tamoxifen in women treated
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Fig. 3. Effect of increasing concentrations of EM-800. (Z)-4-OH-tamoxifen. (Z)-4-OH

toremifene, and raloxifene on AP activity in human Ishikawa cells. AP activity was
measured after a 5-day exposure to increasing concentrations of the indicated compounds
in the presence or absence of I .0 nsi E2. Data are expressed as the means Â±SE of four
wells. When SE overlaps with the symbol used, only the symbol is shown.

the marked stimulatory effect exerted by I nM E2 was competitively
but not completely reversed by (Z)-4-OH-tamoxifen, (Z)-4-OH
toremifene, and raloxifene, with their partial inhibitory action exerted
at IC50 values of 13.5 Â±3.8, 41.0 Â±7.2, and 3.74 Â±0.43 nM,
respectively, whereas the E2-induced AP activity was completely
blocked by a simultaneous exposure to EM-800 at an IC50 value of

1.73 Â±0.19 nM.
A direct comparison of the estrogen-like activity of these anties

trogens can best be made in Fig. 4. Incubation with 3 nM (Z)-4-OH
tamoxifen, (Z)-4-OH-toremifene, droloxifene, or raloxifene increased

the value of AP activity by 3.3-, 3.6-, 1.3-, and I .7-fold, respectively,
whereas exposure to 10 nM of these compounds increased the value of
the same parameter by 3.3-, 3.5-, 2.2-, and I .6-fold, respectively. The
complete blockade of the stimulatory effect of all these antiestrogens
on AP activity by simultaneous exposure to EM-800 strongly supports
the suggestion that the stimulatory effect of (Z)-4-OH-tamoxifen,
(Z)-4-OH-toremifene, droboxifene, and raboxifene on this parameter is

mediated through the estrogen receptor (Fig. 4).

DiSCUSSION

The present data clearly demonstrate that the novel nonsteroidab
antiestrogen EM-800 and its active metabolite, EM-652, exert pure
antagonistic effects while being the most potent of the compounds
tested on E2-induced AP activity in human endometriab adenocarci
noma Ishikawa cells. In contrast to EM-800 and EM-652, (Z)-4-OH
tamoxifen, (Z)-4-OH-toremifene, droboxifene, and raloxifene exert a
stimulatory effect on this estrogen-sensitive parameter, an effect that

can be completely blocked by simultaneous exposure to the anties
trogen EM-800, thus strongly supporting the suggestion that the
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Fig. 4. Blockade of the stimulatory effect of (Z)-4-OH-tamoxifen, (Z)-4-OH
toremifene, droloxifene, and raloxifene on AP activity by the antiestrogen EM-800 in
human Ishikawa carcinoma cells. AP activity was measured after a 5-day exposure to 3
or 10 nM of the indicated compounds in the presence or absence of 30 or 100 flMEM-800.
Data are expressed as the means Â±SD of eight wells, with the exception of the control
groups, where data were obtained from 16 wells.
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chronically with tamoxifen for breast cancer ranges from 2.0â€”10 nM

(36), indicating that such circulating levels of the antiestrogen should
have a near-maximal estrogenic effect in endometrial cells.

The consequence of the partial agonistic activity of tamoxifen is
that â€œcompleteblockade of the action of estrogens cannot be achieved
with tamoxifenâ€• (3). Thus, it is reasonable to expect that the avail
ability of a pure antiestrogen, in addition to avoiding the risk of
inducing endometrial carcinoma, should show significant benefits
over tamoxifen in the treatment of breast cancer. In this regard, we
have synthesized EM-800 and its active metabobite, EM-652, which
show a 1.5â€”3.0times higher activity than E2 and diethylstilbestrol to
displace [3H]E2 from the estrogen receptor in human breast cancer
and normal uterine tissue (37). EM-800 and EM-652 are potent pure
antiestrogens in the human breast cancer models studied both in vitro
and in vivo in nude mice (37â€”39).Moreover, EM-800 administered by
the oral route is 2â€”3-foldmore potent than ICI-l82780 administered
s.c. (40). Clinical trials are in progress to assess the safety and

tolerance of EM-800 as well as to obtain information on the efficacy
of EM-800 in patients in progression after a positive response to
treatment with tamoxifen.
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