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PHYTOESTROGENS DO NOT AFFECT THE GROWTH
OF BREAST CANCER TUMORS IN MICE
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INTRODUCTION AND AIM OF THE STUDY
Consumption of soy-derived products has been encouraged
for post-menopausal women as a natural alternative to
hormone replacement therapy. One group of women most
in need of and who frequently use alternatives consists of
breast cancer patients; however, the estrogenic effects of
phytoestrogens observed in some experimental systems
have recently led to considerable controversy among health
professionals over the use of soy by breast cancer patients.

The present study was designed to investigate the effects
of a phytoestrogens-containing soy extract (SOYSELECT®,
SSE) on the growth of estrogen-dependent (MCF-7) and
estrogen-unresponsive (MDA-MB-231) human breast cancer
xenografts in athymic mice.

RESULTS
Results obtained provided evidence that MCF-7 tumors did not
grow over the treatment period in OVX females receiving 50 or
100 mg/kg/day SSE; furthermore SSE did not affect the estradiol-
sustained growth of tumors (Fig. 1). Similarly, no significant
effects on tumor growth were observed in SSE-treated mice
bearing MDA-MB-231 xenografts (Fig. 2).
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MATERIALS AND METHODS
For MCF-7 protocol, mice were ovariectomized (OVX),
subcutaneously implanted with the cell suspension and allocated
to the study groups (6 groups, 10 mice/group); three groups
were s.c. implanted with 60-day release, 0.18 mg 17ß-estradiol
pellets (17ß-E2) and treated with 0, 50, or 100 mg/kg/day SSE
p.o. five consecutive days per week, until the end of the study.
Two groups received only SSE (50 or 100 mg/kg/day) and the
remaining one was used as a control. SOYSELECT® (SSE) is a
highly standardized soy extract containing 13-17% of isoflavone
glycosides (genistin and daidzin) and not less than 18% of
B-group saponins provided by Indena S.p.A., Milan, Italy.

For MDA-MB-231 protocol, three groups (10 mice/group) were
used (vehicle, SSE 50 and 100 mg/kg/day).

To evaluate the ability of SSE to modulate mRNA expression of
selected genes, we conducted quantitative RT-PCR analysis using
mRNA isolated from MCF-7 tumors: specifically, the following
genes were evaluated: pS2, PR, cyclin D1, TGFB2 TSP and KLK6.

In the absence of 17ß-E2, the expression of pS2 and PR was
significantly higher in SSE treated animals compared to tumors
from negative controls; conversely, in 17ß-E2-supplemented
tumors, SSE induced a statistically significant down-regulation of
both genes. On the other hand, the expression of cyclin D1, TGFB2
and KLK6 was seen to be reduced by SSE without or with 17ß-E2
supplementation. Finally, TSP expression was reduced by SSE in
17ß-E2-supplemented tumors, whereas in the absence of 17ß-E2,
no significant changes were observed. Results obtained are
shown  in Fig. 3.

Notably, SSE did not induce any significant increase in the uterine
weight, compared to controls, an effect elicited by estradiol (Fig. 4).

CONCLUSIONS
The present study showed that SSE did not have
stimulatory activity on the growth of estrogen-dependent
(MCF-7) and estrogen-unresponsive (MDA-MB-231)
human breast cancer xenografts. Analysis of mRNA
expression of selected genes in MCF-7 tumors indicated
that, although endowed with a weak estrogenic activity,
SSE did not enhance cellular proliferation, and when
used in combination with 17ß-E2 it could exert a
favorable modulation of specific processes governing
tumor growth.

It is worthy to note that dose selection for this study
was based on previous results on this standardized
extract, showing that administration of 100 mg/kg/day
SSE to ovariectomized rats was effective in preventing
experimental osteoporosis without stimulating prolife-
ration in uterus (Gallo et al., Menopause, 2005) and
mammary gland (Gallo et al., Menopause, in press).

Finally, the findings observed in the present experiment
occurred at physiological blood levels of phytoestrogens
(total daidzein concentrations in the range 1.1-1.6 µM
and total genistein concentrations in the range 0.8-0.9
µM, for the low and the high-dose groups respectively;
unpublished data).  Actually, these isoflavones blood
levels are comparable to those found in Japanese
women on a traditional soy diet (Morton et al., J Nutr.,
2002), and to concentrations detected in a previous
clinical trial in menopausal women receiving
SOYSELECT® (Scambia et al., Menopause, 2000).

Collectively, these experimental data suggest that SSE
may be not harmful for women with a history of breast
cancer or at high risk for this pathology.
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Fig. 3
Expression analysis of selected genes in MCF-7 tumors

after SOYSELECT treatment
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Fig. 2
Effect of SOYSELECT on the growth of estrogen-

unresponsive human breast cancer xenograft
(MDA-MB-231) in athymic mice
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Fig. 1
Effect of SOYSELECT on the growth of estrogen-

dependent human breast cancer xenograft (MCF-7)
in ovariectomized athymic mice
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