DIET AND NUTRITION

REDUCING THE RISK OF BREAST CANCER:
NUTRITIONAL STRATEGIES
Victoria Maizes, MD

reast cancer is the most common
cancer among women and the
leading cause of death in women
aged 40 to 55 years. In North
America, the lifetime odds of developing
breast cancer for women are one in eight.
Understandably, breast cancer is a condition that creates stress and worry in many
women. Women turn to healthcare professionals for guidance as to how they can
minimize their risk. The scientific literature is rich with information on preventive
strategies, and many of the recommendations fall into the nutritional domain.
Reducing estrogen exposure is a firstline approach. One strategy would be to
consume more phytoestrogens—presumably displacing some 17-␤-estradiol at estrogen receptors. Asian populations consume approximately 10 to 50 grams of soy
foods compared with one to three grams
for Americans; their estradiol levels are
40% lower than those found in Caucasian
women.1 Epidemiologic studies have
linked soy consumption to a reduced risk
for breast cancer.2 However, breast cancer
chemoprevention using dietary phytoestrogens may be dependent on consumption before puberty when the breast
is still developing.3 The human clinical
trial data on soy for prevention of breast
cancer in adulthood are limited, and the
results are mixed.
Alcohol can act as a cocarcinogen by
increasing estradiol levels. Metaanalysis of
existing studies reveals a 30% to 40% increased risk of breast cancer in women
who consume at least 30 grams of alcohol
daily compared with women who do not
drink alcohol.4 (30 grams is equivalent to
1.5 alcoholic drinks, 3 glasses of wine, or 2
cans of beer.) Exogenous estrogen is another source of exposure that can be reduced. The hormones fed to cattle may be
found in their meat and milk.5 Consuming hormone-free milk and meat are recommended.
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Another approach to reducing risk is to
alter the metabolism of estrogen to its less
risky metabolites. Estrogen is metabolized
along two competing pathways to form
2-hydroxylated and 16-␣-hydroxylated
metabolites. Women with an elevated
2:16-␣-hydroxyestrone ratio are hypothesized to be at a decreased risk of breast
cancer.6 Flaxseed supplementation significantly increases 2-hydoxyestrone excretion and the urinary 2:16-hydoxyestrone
ratio.7,8 The lignans within flaxseed are
known to stimulate sex hormone binding
globulin synthesis, inhibit aromatase activity, reduce breast tumor initiation, and
inhibit the growth of human breast tumor
cells. Flaxseed supplementation in mice
has been shown to inhibit breast cancer
growth and metastasis.9 Dietary intake of
l0 grams (1 tablespoon) of ground flaxseed
per day is recommended. (Flaxseed oil
does not contain lignans (unless bits of the
seeds are left) or fiber and is significantly
more expensive than ground seed.)
The phytochemicals in cruciferous vegetables (broccoli, Brussells sprouts, cabbage, cauliflower, and kale) are not estrogenic. They act by modulating the activity
of cellular enzymes responsible for estrogen metabolism. Increasing cruciferous
vegetable intake leads to an increase in the
2:16-hydroxyestrone ratio.10 Cruciferous
vegetables contain isothiocyanates and
other glucosinolate derivatives capable of
inducing phase II enzymes and apoptosis,
altering steroid hormone metabolism, regulating estrogen receptor response, and
stabilizing cellular proliferation.11 One
study recommended a high-fiber diet including the consumption of 50 g cabbage
or 100 g broccoli twice weekly.12
After hydroxylation, estogen metabolites are conjugated with glucuronate or
sulfate, or methylation occurs prior to excretion in urine. Some of the conjugated
and unconjugated metabolites pass into
bile in which they may be reabsorbed in
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the enterohepatic circulation. High-fiber
diets and lignans contribute to lower intestinal reuptake rates of these metabolites.10
High-fat diets have been associated with
breast cancer.13 As for other health issues,
the type of fat is proving to be critical.
Case control trials have examined the hypothesis that omega-3 fatty acids protect
against breast cancer. Breast biopsy specimen, adipose tissue fatty acid composition in women with invasive breast carcinoma is compared with the adipose tissue
of women with benign breast disease. The
breast biopsy specimens revealed an inverse association between breast cancer
risk and omega-3 fatty acid levels.14-16
Possible mechanisms of the protective
effect of omega-3 fatty acids include modulation of estrogen metabolism and estrogen-receptor binding. Increased 2-hydroxylation of estradiol occurs in human
breast cancer cells grown with omega-3
fatty acids.17 Conversely, omega-6 fatty
acids (linoleic acid and arachidonic acid)
increase 16-␣ hydroxylation.18 Docosahexaenoic acid, an omega-3 fatty acid, reduces binding of estradiol to the estrogen
receptor.19 Omega-3 fatty acids can be increased in the diet by eating more cold
northern fish (wild Alaskan salmon, albacore tuna, sardines, mackerel) walnuts,
flaxseed, omega-3-enriched eggs, and
purslane.
Avoiding exposure to carcinogens in
the diet is another area women can control. Cooking meats at high temperatures
produces heterocyclic amines and polycyclic aromatic hydrocarbons.20 The reaction is triggered when food from animal
muscle— beef, pork, poultry, and fish—is
cooked at high temperatures (300°-400°F.)
Frying, broiling, and barbecuing and
longer cooking times generate the most
heterocyclic amines. Well-done meat
poses the greatest risk.21 Other studies
have not confirmed this risk factor.22
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Contamination of food with xenoestrogens exposes women to carcinogens. Xenoestrogens mimic naturally occurring estrogens. They are in pesticides including
DDT and in polychlorinated biphenyls
(PCBs.)21 They can also enter the body by
exposure to plastics (as when food is microwave cooked in plastic.)
Following the principles of a healthy,
antiinflammatory diet is a broad strategy
for preventing cancer and heart disease.23
This diet is rich in antioxidants, has a low
glycemic load, a favorable omega-3:
omega-6 fatty acid ratio, and favors whole
foods over refined and processed foods.
Probably the most important recommendation for all women is to eat more
fruits and vegetables. Epidemiologic evidence supports this recommendation.24
For breast cancer prevention, cruciferous
vegetables are particularly important. It is
important to explain serving size to patients— otherwise nine servings a day
seems overwhelming. A large banana or
apple contains two servings, and most salads served at restaurants contain four to
five servings.
A multitude of other phytonutrients is
being investigated for cancer chemoprevention. Ginger and turmeric act as
COX-2 inhibitors. COX-2 is highly expressed in ductal carcinoma in situ and in
perineoplastic benign epithelium as well
as approximately 40% of human breast
cancers.25 Other beneficial foods include
berries, citrus fruits, garlic, ginseng, green
tea, and tomatoes.26 Although they have
not been studied specifically (or extensively) in breast cancer chemoprevention,
they are being actively investigated.
Many questions remain. Mixed data exist for fiber’s ability to prevent breast cancer. For example, although a metaanalysis
of 12 studies revealed a 15% decrease in
breast cancer risk when 20 g dietary fiber
were consumed,27 the Nurse’s Health
Study did not reveal a relationship between dietary fiber and breast cancer
risk.28 The relationship of obesity to
breast cancer risk has also proven to be
complex. There is a positive association of
obesity in postmenopausal women and an
inverse association in premenopausal
women. Undernutrition in laboratory animals reduces breast cancer; however, this
may be related to the stage of breast development. Severe caloric restriction in humans may confer protection from invasive
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breast cancer; an intriguing retrospective
study revealed that women with anorexia
have lower rates of breast cancer.29
The role of organic foods in cancer chemoprevention continues to emerge. In addition to the absence of hormones
(stressed above), organically grown fruit
was shown to have more antioxidant vitamins (␣- and ␥-tocopherols and ␤-carotene) and phenolic compounds (total
polyphenols, phenolic acids, flavonols)
compared with conventionally grown
foods.30 Dietary supplements, such as fish
oil, indole-3 carbinol, and turmeric, may
also prove to play a role in chemoprevention, especially for those women who are
unable to consume sufficient amounts of
these nutrients in their diets. Genetic polymorphism may explain some of the variability found in nutrition studies; ongoing
work in nutritional genomics may soon
allow us to target specific dietary recommendations for specific women (soy and
cruciferous vegetables are currently being
studied).
It has been estimated that up to 40% of
cancers could be prevented through dietary strategies.31 Women can alter their
diets effectively to enhance their health in
general and to reduce their risk of breast
cancer. This review, and the abundant literature, can help the primary care provider
partner with their women patients to develop nutritional approaches to reducing
their personal risk of breast cancer.
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