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DIET AND NUTRITION
REDUCING THE RISK OF BREAST CANCER:
NUTRITIONAL STRATEGIES

Victoria Maizes, MD
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reast cancer is the most common
cancer among women and the
leading cause of death in women
aged 40 to 55 years. In North

merica, the lifetime odds of developing
reast cancer for women are one in eight.
nderstandably, breast cancer is a condi-

ion that creates stress and worry in many
omen. Women turn to healthcare pro-

essionals for guidance as to how they can
inimize their risk. The scientific litera-

ure is rich with information on preventive
trategies, and many of the recommenda-
ions fall into the nutritional domain.

Reducing estrogen exposure is a first-
ine approach. One strategy would be to
onsume more phytoestrogens—presum-
bly displacing some 17-�-estradiol at es-
rogen receptors. Asian populations con-
ume approximately 10 to 50 grams of soy
oods compared with one to three grams
or Americans; their estradiol levels are
0% lower than those found in Caucasian
omen.1 Epidemiologic studies have

inked soy consumption to a reduced risk
or breast cancer.2 However, breast cancer
hemoprevention using dietary phy-
oestrogens may be dependent on con-
umption before puberty when the breast
s still developing.3 The human clinical
rial data on soy for prevention of breast
ancer in adulthood are limited, and the
esults are mixed.

Alcohol can act as a cocarcinogen by
ncreasing estradiol levels. Metaanalysis of
xisting studies reveals a 30% to 40% in-
reased risk of breast cancer in women
ho consume at least 30 grams of alcohol
aily compared with women who do not
rink alcohol.4 (30 grams is equivalent to
.5 alcoholic drinks, 3 glasses of wine, or 2
ans of beer.) Exogenous estrogen is an-
ther source of exposure that can be re-
uced. The hormones fed to cattle may be
ound in their meat and milk.5 Consum-
ng hormone-free milk and meat are rec-

mmended. b
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Another approach to reducing risk is to
lter the metabolism of estrogen to its less
isky metabolites. Estrogen is metabolized
long two competing pathways to form
-hydroxylated and 16-�-hydroxylated
etabolites. Women with an elevated

:16-�-hydroxyestrone ratio are hypothe-
ized to be at a decreased risk of breast
ancer.6 Flaxseed supplementation signif-
cantly increases 2-hydoxyestrone excre-
ion and the urinary 2:16-hydoxyestrone
atio.7,8 The lignans within flaxseed are
nown to stimulate sex hormone binding
lobulin synthesis, inhibit aromatase ac-
ivity, reduce breast tumor initiation, and
nhibit the growth of human breast tumor
ells. Flaxseed supplementation in mice
as been shown to inhibit breast cancer
rowth and metastasis.9 Dietary intake of
0 grams (1 tablespoon) of ground flaxseed
er day is recommended. (Flaxseed oil
oes not contain lignans (unless bits of the
eeds are left) or fiber and is significantly
ore expensive than ground seed.)
The phytochemicals in cruciferous veg-

tables (broccoli, Brussells sprouts, cab-
age, cauliflower, and kale) are not estro-
enic. They act by modulating the activity
f cellular enzymes responsible for estro-
en metabolism. Increasing cruciferous
egetable intake leads to an increase in the
:16-hydroxyestrone ratio.10 Cruciferous
egetables contain isothiocyanates and
ther glucosinolate derivatives capable of

nducing phase II enzymes and apoptosis,
ltering steroid hormone metabolism, reg-
lating estrogen receptor response, and
tabilizing cellular proliferation.11 One
tudy recommended a high-fiber diet in-
luding the consumption of 50 g cabbage
r 100 g broccoli twice weekly.12

After hydroxylation, estogen metabo-
ites are conjugated with glucuronate or
ulfate, or methylation occurs prior to ex-
retion in urine. Some of the conjugated
nd unconjugated metabolites pass into

ile in which they may be reabsorbed in h
he enterohepatic circulation. High-fiber
iets and lignans contribute to lower intes-
inal reuptake rates of these metabolites.10

High-fat diets have been associated with
reast cancer.13 As for other health issues,
he type of fat is proving to be critical.
ase control trials have examined the hy-
othesis that omega-3 fatty acids protect
gainst breast cancer. Breast biopsy speci-
en, adipose tissue fatty acid composi-

ion in women with invasive breast carci-
oma is compared with the adipose tissue
f women with benign breast disease. The
reast biopsy specimens revealed an in-
erse association between breast cancer
isk and omega-3 fatty acid levels.14-16

Possible mechanisms of the protective
ffect of omega-3 fatty acids include mod-
lation of estrogen metabolism and estro-
en-receptor binding. Increased 2-hy-
roxylation of estradiol occurs in human
reast cancer cells grown with omega-3
atty acids.17 Conversely, omega-6 fatty
cids (linoleic acid and arachidonic acid)
ncrease 16-� hydroxylation.18 Docosa-
exaenoic acid, an omega-3 fatty acid, re-
uces binding of estradiol to the estrogen
eceptor.19 Omega-3 fatty acids can be in-
reased in the diet by eating more cold
orthern fish (wild Alaskan salmon, alba-
ore tuna, sardines, mackerel) walnuts,
axseed, omega-3-enriched eggs, and
urslane.
Avoiding exposure to carcinogens in

he diet is another area women can con-
rol. Cooking meats at high temperatures
roduces heterocyclic amines and polycy-
lic aromatic hydrocarbons.20 The reac-
ion is triggered when food from animal
uscle—beef, pork, poultry, and fish—is

ooked at high temperatures (300°-400°F.)
rying, broiling, and barbecuing and
onger cooking times generate the most
eterocyclic amines. Well-done meat
oses the greatest risk.21 Other studies

ave not confirmed this risk factor.22
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Contamination of food with xenoestro-
ens exposes women to carcinogens. Xe-
oestrogens mimic naturally occurring es-
rogens. They are in pesticides including
DT and in polychlorinated biphenyls

PCBs.)21 They can also enter the body by
xposure to plastics (as when food is mi-
rowave cooked in plastic.)

Following the principles of a healthy,
ntiinflammatory diet is a broad strategy
or preventing cancer and heart disease.23

his diet is rich in antioxidants, has a low
lycemic load, a favorable omega-3:
mega-6 fatty acid ratio, and favors whole
oods over refined and processed foods.

Probably the most important recom-
endation for all women is to eat more

ruits and vegetables. Epidemiologic evi-
ence supports this recommendation.24

or breast cancer prevention, cruciferous
egetables are particularly important. It is
mportant to explain serving size to pa-
ients—otherwise nine servings a day
eems overwhelming. A large banana or
pple contains two servings, and most sal-
ds served at restaurants contain four to
ve servings.
A multitude of other phytonutrients is

eing investigated for cancer chemopre-
ention. Ginger and turmeric act as
OX-2 inhibitors. COX-2 is highly ex-
ressed in ductal carcinoma in situ and in
erineoplastic benign epithelium as well
s approximately 40% of human breast
ancers.25 Other beneficial foods include
erries, citrus fruits, garlic, ginseng, green
ea, and tomatoes.26 Although they have
ot been studied specifically (or exten-
ively) in breast cancer chemoprevention,
hey are being actively investigated.

Many questions remain. Mixed data ex-
st for fiber’s ability to prevent breast can-
er. For example, although a metaanalysis
f 12 studies revealed a 15% decrease in
reast cancer risk when 20 g dietary fiber
ere consumed,27 the Nurse’s Health
tudy did not reveal a relationship be-
ween dietary fiber and breast cancer
isk.28 The relationship of obesity to
reast cancer risk has also proven to be
omplex. There is a positive association of
besity in postmenopausal women and an
nverse association in premenopausal
omen. Undernutrition in laboratory an-

mals reduces breast cancer; however, this
ay be related to the stage of breast devel-

pment. Severe caloric restriction in hu-

ans may confer protection from invasive

iet and Nutrition
reast cancer; an intriguing retrospective
tudy revealed that women with anorexia
ave lower rates of breast cancer.29

The role of organic foods in cancer che-
oprevention continues to emerge. In ad-

ition to the absence of hormones
stressed above), organically grown fruit
as shown to have more antioxidant vita-
ins (�- and �-tocopherols and �-caro-

ene) and phenolic compounds (total
olyphenols, phenolic acids, flavonols)
ompared with conventionally grown
oods.30 Dietary supplements, such as fish
il, indole-3 carbinol, and turmeric, may
lso prove to play a role in chemopreven-
ion, especially for those women who are
nable to consume sufficient amounts of
hese nutrients in their diets. Genetic poly-
orphism may explain some of the vari-

bility found in nutrition studies; ongoing
ork in nutritional genomics may soon
llow us to target specific dietary recom-
endations for specific women (soy and

ruciferous vegetables are currently being
tudied).

It has been estimated that up to 40% of
ancers could be prevented through di-
tary strategies.31 Women can alter their
iets effectively to enhance their health in
eneral and to reduce their risk of breast
ancer. This review, and the abundant lit-
rature, can help the primary care provider
artner with their women patients to de-
elop nutritional approaches to reducing
heir personal risk of breast cancer.
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