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M enopause

Menopause, the permanent cessation of menstruation due to loss of function of the ovarian
follicles, occurs at an average age of 51 (1). After menopause, changes are seen in the levels of
various hormones, including increasesin levels of follicle-stimulating hormone and decreasesin
circulating estrogen. Menopause, and in particular the loss of estrogen activity, has been
associated with a number of symptoms and syndromes, among them hot flashes, atrophy of the
vaginal epithelium, osteoporosis, coronary artery disease, and possibly Alzheimer’s disease. As
the ‘baby boom’ generation continues to age, it has been estimated that the number of
postmenopausal women in the U.S. will reach 60 million within the next decade, making the
health and economic costs of diseases associated with menopause significant (2).

Approaches to treatment

In the attempt to prevent or delay the onset of these diseases, some women elect to begin
estrogen replacement therapy (ERT) or to take a combination of estrogen and progestin
(hormone replacement therapy, or HRT). Estrogen taken this way has been shown to be effective
in preventing or reducing the severity of many of the health risks associated with menopause.
Cardiovascular disease is the leading cause of death among women, and its incidence increases
significantly after menopause (3). Estrogen replacement therapy (ERT) has been shown to
decrease the risk of developing the disease significantly, presumably duein part to its ability to
decrease total cholesterol, to increase HDL and decrease LDL cholesterol, and to a direct
beneficial effect on coronary vasculature (2). These protective effects have been shown to be
even greater in women with established heart disease, and will presumably also be of benefit to
women with significant risk factors for heart disease. Osteoporosisis also amajor health risk
after menopause, affecting an estimated 25 million Americans. Although the exact mechanism of
action is unclear, estrogen receptors have been localized to osteoblasts, and estrogen activity has
been shown to down-regulate osteoclast activity (4). The loss of the antiresorptive effects of
estrogen on bone which accompanies menopause means that bone is removed more rapidly than
it can be replaced, for aloss of 1-2% of total bone mass/year, or even more after hysterectomy
(2). Studies suggest that ERT prevents thisloss of bone density, although it has been shown that
the benefit is maximal when therapy is begun soon after menopause, and that therapy must be
continued essentially for life to confer continued benefits. Hormone replacement has also been
shown to decrease the incidence of hot flashes by up to 60% within 3 months of beginning
therapy (3), and ERT has also been correlated with reduced risk of Alzheimer’s disease and with
asignificant delay in the age of onset of the disease, with use for more than one year conferring
greater benefits (5).

Why not HRT?

With the significant health benefits that are associated with hormone replacement, it is surprising
to note that 75-85% of eligible North American women do not take ERT (2, 6), and that many
users discontinue therapy within the first year. Thislack of use stemsin part from the fear of
health risks shown to be associated with hormone replacement. Estrogen alone has been shown
to increase the risk of endometrial cancer with increasing duration of use (7), although this risk
appears to be removed with the addition of progestin (hormone replacement therapy or HRT;(2)
). However, added progestin may not eliminate the increased risk of breast cancer, (8,9),



thromboembolism (10), gallstones and gallbladder disease, or liver disease (11) also associated
with HRT. For many, the risks and benefits of hormone replacement after menopause must be
carefully weighed. In particular, many women may not be candidates for traditional replacement
therapy at all due to preexisting disease, such as history of breast cancer, colon cancer or
thromboembolism.

Dietary Soy: Its Estrogenic Effects

Clearly, what is needed is aregimen of hormone replacement which will decrease the risk of
heart disease, osteoporosis and menopausal symptoms without increasing the risk of breast
cancer and other diseases associated with traditional HRT. Soy protein has been known to slow
the progression of atherosclerosis for many years (9). In many Asian countries, where soy
protein may comprise from 20-60% of daily protein intake (12), alower incidence of
cardiovascular diseaseis found (13). Rates of other menopause-related diseases, such as breast
cancer and osteoporosis, and symptoms, such as hot flashes, are also are also found in
populations where soy or other phytoestrogen-containing foods provide a significant proportion
of protein (many Asian countries, vegetarians). These effects may be due to compounds called
phytoestrogens, non-steroidal plant-derived compounds that have been shown to have weak
affinity for estrogen receptors. The primary classes of phytoestrogens found as components of
the diet are isoflavones, found in legumes including soybeans, lentils and beans, and lignans,
found in many cereals, fruits and vegetables. The primary estrogenically active isoflavones are
daidzein and genistein, and the active lignans are enterodiol and enterolactone. The dietary
precursors of these compounds are converted by bacteriain the intestine, and have structures
similar to that of estrogen, including a phenolic ring which is necesary for binding to the
estrogen receptor (4).

Phytoestrogens have been shown to have both estrogenic and anti-estrogenic activity (14),
including increases in growth hormone and prolactin, and reductionsin LH (15) though their
activity is much less than that of estradiol (16) and is not measurable in some studies (17). The
possibility that the estrogenic effects of soy and other isoflavone-containing foods might
alleviate some of the diseases associated with menopause while avoiding certain harmful effects
of estrogen replacement has led to a number of controlled studies.

Hot Flashes

Murkies et. al. (1995;3) found that supplementation with 45g. soy flour daily in 28
postmenopausal women led to a 40% decrease in the number of hot flashes within 12 weeks.
Albertazzi et. al. (1998;18) studied 104 postmenopausal women who received either 60g. of soy
protein or placebo daily, and found a 33% reduction in the number of hot flashesin the soy
treated group by week 4 of treatment, significant at p<.001, and this effect was greater for the
soy group than for the placebo group (p<.01). Although the majority of studies do find at |east
some ability of phytoestrogens to reduce the frequency of hot flashes, it should be noted that a
few do not. These conflicting results and others can be explained in many ways, including
differences in the dose and duration of administration of supplements, in the ways that hot
flashes were measured, and in individual differencesin the extent of conversion of dietary
precursors to the active phytoestrogens in the gut.



Heart Disease

Dietary phytoestrogens also seem to exert beneficia effects on plasma lipoproteins and heart
disease, as might be expected from the decreased rate of CAD after menopause in many Asian
countries (6,13). Studiesin monkeys have demonstrated increases in HDL and decreasesin LDL
cholesterol after supplementation with isoflavone-intact soy protein, whereas soy protein from
which the isoflavones had been extracted did not have the same beneficial effects on plasmalipid
profile (4). Similar effects have been demonstrated in surgically postmenopausal monkeys by
Clarkson et. a. (19). In humans, Potter et. al. (19) assigned 66 postmenopausal women to one of
three dietary supplementation groups: 40 g/day of protein from casein and dry milk, 40 g/day
from soy with 1.39 mg of isoflavone per gram of protein, or 40 g/day from soy with 2.25 mg of
isoflavone per gram of protein. Decreases in non-HDL cholesterol and increasesin HDL-
cholesterol (p<.05) were found only in the soy-protein groups.

Osteoporosis

A number of studiesin animals and in humans suggest that phytoestrogen consumption may alter
factors related to osteoporosis. In the study described earlier by Potter et. al., for the same
women assigned to the non-soy, soy + lower isoflavone content or soy + higher isoflavone
content groups, only the high-isoflavone group showed significant increases in bone mineral
content and bone density in the lumbar spine after 6 months of therapy. Total bone density and
content were not altered. Interestingly, the spineis thought to be the area most sensitive to the
effects of estrogen dueto its higher content of trabecular bone, and faster remodeling than other
areas (19). Soy has also been shown to prevent bone loss in ovariectomized rats, used as a model
for the effects of the postmenopausal state in women (20,21). This effect islost when isoflavones
are removed, suggesting that these compounds are responsible for the bone-sparing effects of
soy. It is hypothesized that the effects of soy on bone may be due in part to enhancement of the
intestinal absorption of calcium, since duodenal calcium transport was enhanced by soy protein
with or without isoflavones (22). This may in part account for the finding by Mihlbauer et. al.
(23) that phytoestrogen-enhanced diets were moderately effective in preventing bone loss in both
ovariectomized and intact rats, with no enhancement of the effect in the surgically menopausal
animals. This suggested that the effects of phytoestrogens were not due to their estrogenic
activity. There appears to be some role for phytoestrogens in preventing bone loss, which would
be expected based on epidemiologic data suggesting alower rate of osteoporosisin populations
with high dietary intake (4). It is generally accepted that the beneficial effects are not as great as
those found with conventional HRT, and that, as with HRT, long-term intake appears to be most
beneficial.

Phytoestrogens and Cancer

Given the concerns about the relationship between HRT and increased risk of breast cancer and
other disorders, it isinteresting to note that phytoestrogens possess many nonhormonal actions,
including inhibition of protein tyrosine kinases, epidermal growth factor, malignant cell
proliferation, differentiation and angiogenesis, as well as antioxidant properties (13). These
properties have led to studies of soy proteins and cancer rates, and some have demonstrated
significant decreases in tumor formation in animal models of chemically-induced breast cancer,
an effect that was lost with the removal of the isoflavones (4). Although an understanding of the
role of these compounds in cancer prevention isin itsinfancy, it is known that dietary



modification on aregular basis alters characteristics of the menstrual cycle. The cycleis
significantly longer in Japanese and in Chinese women eating traditional diets, and cycle length
isinversely related to breast cancer risk (4). This may account for the finding that breast cancer
risk isup to 6 times less in native Asian populations, whereas the risk isincreased in women a
few generations after migration away from their homelands (24,25), presumably dueto lifestyle
and dietary changes.

Conclusion

The decision to use or not to use hormone replacement appears to be a difficult one for many
women, despite its significant health benefits. Although the risk of endometrial cancer with the
use of unopposed estrogen can be prevented by the addition of progestins, the effects of HRT on
breast cancer, venous thromboembolism and other diseases are less well understood. The effects
of soy protein and isoflavones on the syndromes and symptoms of menopause are still being
studied, but the consensus to this point appears to be that they are generally beneficial although
in some cases less so than conventional HRT. For a significant number of women, however,
fears of cancer and other diseases which may or may not be associated with HRT appear to be
enough to deter them from considering estrogen replacement. Additionally, there are women for
whom traditional therapy may not be an option. It is interesting to note that adherence to
regimens of hormone therapy is associated with higher levels of education (5); this suggests that
by taking the time to talk with and to educate their patients, physicians may be able to increase
patients’ willingness to consider hormone replacement. As an adjunct to or areplacement for
traditional therapies, the use of soy products and other phytoestrogen-rich foods may well be of
health benefit to postmenopausal women due both to possible estrogenic effects and to other
non-hormonal actions.
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