Soy and Breast Cancer
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Perhaps no other food has been surround by as much controversy as soy, especially for
the women who have or have had breast cancer. Part of the confusion is that women and
often even their physicians think that there is estrogen in soy. However, there is not. Soy
does contain a group of compounds called phytoestrogens. The phytoestrogens in soy are
called isoflavones and the dominant isoflavones are genistein and daidzein. These are not
estrogen, but have the ability to bind to estrogen receptors and exert some weak estrogen-
like effects on some cells, and perhaps surprisingly, weak anti-estrogen effects on other
cells. While different from estrogen, they can exert estrogen-like effects in tissues such
as bones,',” but do not have estrogen like effects on the lining of the uterus and unlike
estrogen,’,* do not increase serum triglyceride levels.’

What has been confusing is how do the soy isoflavones function in the breast? The
potential antiestrogenic effects of isoflavones provide a possible mechanism for the
possible protective effects of soy consumption against breast cancer. The problem is that
it is not clearly evident that soyfoods exert antiestrogenic effects on breast tissue,
although there are several mechanisms by which protective effects can occur. The
isoflavone, genistein, does inhibit several key enzymes which are responsible for the
inhibitory effects of isoflavones on cancer cells in laboratory studies.®,”.® ? 1° These
include inhibition of tyrosine protein kinase, MAP kinase and DNA topoisomerase. For
these reasons, findings first published in 1990 showing that the addition of soy protein to
a typical research lab diet significantly decreased chemically induced breast cancer in
mice,'' and the low breast cancer mortality rates in Asian countries'* were key issues that
set the stage for research on the anticancer effects of soy.

Since then, animal data, studies on diets in women in different parts of the world
(epidemiologic data), and actual clinical studies on women, have produced confusing and
some mixed results. The animal data has been sometimes inconsistent but in general,
they show that the substitution of soy protein for animal protein, and the addition of
isoflavone supplementation to a standard laboratory diet substantially reduces the number
of chemically induced breast tumors by 25% to 50%, although the percentage of animals
with tumors is affected less often.”>,'%,",'®.' ¥ On the other hand, despite the low rates
of breast cancer death rates in Asia, there is little evidence supporting that adult soy
intake reduces postmenopausal risk of breast cancer. There does exist some evidence for
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a protective effect against breast cancer in premenopausal women.

Clinical studies in humans, mostly look at markers associated with lower rates of breast
cancer risk such as lengthening the menstrual cycle, and improved metabolism of
estrogens with increased protective urinary estrogen metabolites.”” Two studies have
suggested that soy may have estrogen-like effects on breast tissue, although this does not
mean it increases the risk of breast cancer. One showing association of 80 mg of
isoflavones with an increase in breast nipple aspirate fluid and breast cell hyperplasia in
premenopausal women.”' In the second, biopsies in premenopausal women who had



consumed 60 gm of testured soy protein with 45 mg of isoflavones for 2 weeks, found
that the expression of one protein pS2 was up-regulated and another apolipoprotein D
was down —regulated, similar to the effects of estrogen. However, reassuringly, there
was no effect of soy on hormone receptor status, cell division or cell proliferation. Even
more comforting is that two recent laboratory studies showed that in contrast to
estrogen/progestin hormone replacement therapy, soy isoflavones do not increase breast
tissue density.**

The clearest data shows that in animal studies and in women, a diet higher in soy in
earlier in life can clearly reduce the risk of breast cancer later in life. One study showed
that Chinese women who consumed an average of 11 gm of soy protein per day during
their teenage years were 50% less likely to develop breast cancer.® In the other study of
Asian Americans, soy intake reduced breast cancer risk by 35% in women who consumed
soy throughout their lifetime but was not protective in women only consuming soy during
their adult years.”* The most reassuring part of all is that no studies show that eating soy
can increase the risk of breast cancer.

Soy in Breast Cancer Survivors

What is confusing is what to do if you are a breast cancer survivor. Most the evidence
points to the safety of soy, even for those women who have had breast cancer, however
one can find some conflicting reports in some of the animal and laboratory research.
Some of the contradictory reports have to due with maybe an estrogen-like effect at lower
concentrations of genistein when exposed to estrogen receptor positive cells (but not
estrogen receptor negative cells), but an anti-estrogenic effect on breast cancer cells at
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higher doses.”,”, 7

There are many important mechanisms by which soy foods would appear to lower the
risk of breast cancer. Women who are given high soy diets have lower blood levels of
estrogen. Soy foods also contain antioxidants and enzyme inhibitors that can inhibit
malignant cell formation and division. The genistein in soy also is anti-angiogenic which
means that it can limit the blood supply to a tumor. However, for those women on
Tamoxifen, soy should be avoided. The reason is that there has been conflicting
research: some show that soy interferes with the anti-estrogenic effect of estrogen and
others show that soy augments the anti-estrogenic effect of Tamoxifen in women with ER
+ breast cancers. 1 would add that women who are on aromatase inhibitors should also
avoid soy until we have further information. The most respected expert researchers on
soy, advise breast cancer patients ( who are not on Tamoxifen), that a moderate amount
of soy in the diet that is consistent with the Asian diet is probably safe.

I know that there is much information out there on the pros and cons of soy and not all of
it is either accurate or helpful, let alone conflicting. I encourage women to look for
reliable sources of information with scientific citations and resources. The best review of
the scientific literature I have seen on the subject can be found in the Journal of Nutrition
2008; 7:17. Authors Mark Messina and Charles Wood.
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