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ood, Nutrition, Physical Activity and the Prevention of
ancer: A Global Perspective
orld Cancer Research Fund/American Institute for Cancer

esearch. American Institute for Cancer Research, Wash-
ngton, D.C., 2007. ISBN: 978-0-9722522-2-5.

During the late 20th and early 21st century, research
nterest in the relations among food, nutrition, lifestyle, and
ancer prevention or predisposition has blossomed. In 2001,
he World Cancer Research Fund, in collaboration with the
merican Institute for Cancer Research, launched a 5-y

ffort to identify and evaluate the global scientific literature
escribing these relations. The goal of this effort was to
roduce recommendations based on unbiased expert judg-
ents of systematic reviews of the world literature that also

re in harmony with nutritional and lifestyle recommenda-
ions designed to decrease the incidence of other disease
onditions and promote general good health and well-being.

Most significantly, the primary goal was to accomplish
systematic review of all the relevant research findings,

mplementing a unique process that considered evidence
rovided by classic ecologic studies, including prospec-
ive cohort and case-control studies; intervention studies
sing foods, diets, or food components in various forms;
nd laboratory studies in humans and, to a lesser extent,
nimals to generate a comprehensive series of recommen-
ations on food, nutrition, and physical activity, designed
o reduce the risk of cancer and be suitable for all soci-
ties. Organized into three overlapping stages, the pro-
ess was designed to maximize objectivity and transpar-
ncy, separating the collection of evidence from its
ssessment and judgment.

First, an expert task force developed a method for the
ystematic review of the voluminous scientific literature.
econd, research teams implemented this methodology in

he collection and summarization of the literature. Third, an
xpert panel assessed this evidence, exploring the extent to
hich food, nutrition, physical activity, and body composi-

ion modifies the risk of cancer, a potentially preventable
isease, and developed consensus recommendations that are
ased on solid evidence. The result of this 5-y effort is an
uthoritative summary of existing knowledge, an unbiased
ssessment of that knowledge base, and guidance for future
cientific research, cancer prevention programs, and health
olicy around the world. It provides the solid evidence base
equired by policymakers, health professionals, and anyone

lse interested in this most timely topic. t

899-9007/08/$ – see front matter © 2008 Elsevier Inc. All rights reserved.
The report itself is divided into three sections. The in-
roductory section details the impact of urbanization and
ndustrialization on changing patterns of cancer throughout
he world and outlines the current understanding of the
iology of the cancer process. Of particular interest is the
vidence that patterns of cancer prevalence change as pop-
lations migrate from underdeveloped to developed regions,
hat non-genetic factors are the most important mediators of
ancer initiation and progression, and that cancer incidence
s expected to increase in parallel to continued migration to
ore carcinogenic environments. This section closes with a

escription of the types of evidence that were examined by the
evelopers of the report and the rationale behind the decision
o not limit science to simply placebo-controlled intervention
uman clinical trials (the position that reliable judgments
oncerning the causation or prevention of disease can be based
n the assessment of a variety of well-designed epidemiologic
nd experimental studies is expanded in the companion text,
ystematic Literature Review Specification Manual).

The second section of the report presents the findings of
he systematic reviews of the literature upon which the
eport’s conclusions and recommendations depend. These
onclusions are summarized in three-dimensional illustra-
ions that provide the foundation for each recommendation.
his section of the report focuses on foods, beverages,
pecific dietary constituents, patterns of eating behavior,
hysical activity, body composition, growth and develop-
ent, weight gain and excessive body weight, and the

mpact of diet and lifestyle on cancer survivability and
ecurrence. All conclusions and recommendations are pre-
ented in the context of the concurrent prevention of nutrition-
esponsive chronic diseases, including deficiency syndromes
nd predispositions to infectious disease, and are harmonized
ith other widely accepted prevention guidelines.
The third section of the report presents public health

oals and personal recommendations that are driven by the
xisting scientific knowledge base. These are proposed as
he basis for public policies and for personal choices that are
xpected to reduce the incidence of cancer for individuals,
amilies, and communities. Eight general and two special
oals and recommendations are detailed. In each case a
eneral recommendation is followed by public health goals
nd personal recommendations, together with a summary of
he evidence, justification of the goals and recommenda-

ions, and guidance on how they can be achieved. In addi-
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ion, the dietary patterns most likely to protect against can-
er are discussed.

The goals and recommendations are designed to be gener-
lly relevant worldwide, although they will be best used in
ombination with locally targeted recommendations designed
o prevent chronic and other diseases. Although the main focus
f the report is on nutritional and other biological and associ-
ted factors that modify the risk of cancer, that risk also is
odified by social, cultural, economic, and ecologic factors.
onsideration of such local influences must be integrated with

he report’s global conclusions and recommendations.
The report’s conclusions and recommendations were

resented at the 2007 annual World Cancer Research Fund/
merican Institute for Cancer Research scientific confer-

nce (“Food, Nutrition, Physical Activity, and the Preven-
ion of Cancer: A Global Perspective”) held in Washington,
.C., on November 1 and 2, 2007. More than 500 attendees
ere provided the opportunity to examine and evaluate the

ummary findings, conclusions, and recommendations in
he report. In an introductory presentation (“Development
f the Second Expert Report”), Geoffrey Cannon, chief
ditor of World Cancer Research Fund International, asserted
hat even small decreases in individual risk can become ex-
remely impactful when experienced by large populations. He
lso illustrated the report’s conclusions that the available sci-
ntific evidence is convincing that risk for developing cancer is
educed or suggests that risk for developing cancer probably is
educed by the items listed in Table 1.

The report’s recommendations were then explained by a
eries of presenters, most of whom had served on the panel
f experts that assembled and wrote the final report. The
ight general and two special recommendations and their
ccompanying public health goals and personal recommen-
ations are listed in Table 2.

Walter C. Willett, M.D., Dr.P.H. (Harvard School of
ublic Health, Boston, Massachusetts, USA), introduced
Recommendation 1: Body Fatness: Be as Lean as Possible

ithin the Normal Range Of Body Weight.” According to
r. Willett, maintenance of a healthy weight throughout life
ay be one of the most important ways to protect against

ancer. Being overweight or obese increases the risk of
ome cancers, in addition to dyslipidemia, hypertension and
troke, type 2 diabetes, and coronary heart disease. In par-
icular, the evidence is clear that the risk of death from any
ancer increases with increasing body mass index (BMI). In
ddition, the most compelling evidence is the demonstration
hat the risks for colorectal and postmenopausal breast can-
er increase with increasing BMI. Furthermore, the risk for
ostmenopausal breast cancer increases with BMI even
ithin the range of 21 to 25 kg/m2, especially in women
ith estrogen receptor–positive breast tissue.
Rachel Ballard-Barbash, M.D., M.P.H. (National Cancer

nstitute of the National Institutes of Health, Bethesda,
aryland, USA; “Body Fatness, BMI and Cancer: Potential
echanisms and Markers”), explained that as BMI in-
reases, serum concentrations of sex hormone–binding b
lobulin decrease, resulting in increased circulating concen-
rations of free estradiol and free estrogen. At the same time,
yperinsulinemia associated with low levels of routine daily
hysical activity decreases serum concentrations of sex
ormone–binding globulin. Together, these interactions act
o increase the exposure of estrogen receptor–positive breast
issue to antigenic stimuli. In contrast, at any BMI, in-
reased routine daily physical activity stimulates insulin
ensitivity, promotes increased serum concentrations of
ex hormone–binding globulin, and reduces the risk for

able 1
ecreasing the risk for developing cancer

ncreased consumption of Sites of cancer
Dietary fiber Colon and rectum
Non-starchy vegetables Mouth, pharynx, larynx,

esophagus, stomach
Allium spp. of vegetables Stomach
Garlic Colon and rectum
Fresh fruits Mouth, pharynx, larynx,

esophagus, stomach, lung
Folate Pancreas
Lycopene Prostate
Selenium Prostate
Calcium Colon and rectum

ecreased consumption of
Aflatoxins Liver
Red meat Colon and rectum
Processed meat Colon and rectum
Cantonese-style salted fish Nasopharynx
Calcium Prostate
Salt, salted, or salty foods Stomach
Arsenic in drinking water Lung, skin
Yerba mate tea Esophagus
Alcoholic drinks Mouth, pharynx, larynx,

esophagus, liver, colon
and rectum, breast
(premenopausal and
postmenopausal women)

�-carotene Lung (life-long tobacco
smokers)

ther factors
Increased daily physical activity Colon and rectum,

endometrium, breast
(postmenopausal women)

Increased body fatness Breast (premenopausal women)
Decreased body fatness Esophagus, pancreas,

gallbladder, colon
and rectum, breast
(postmenopausal women),
endometrium, kidney

Decreased abdominal fatness Pancreas, colon and rectum,
endometrium, breast
(postmenopausal women)

Decreased weight gain during
adulthood

Breast (postmenopausal
women)

Decreased maximum adult height Pancreas, colon and rectum,
ovary, breast (premenopausal
and postmenopausal women)

Decreased birth weight Breast (premenopausal women)
Increased duration and frequency

of lactation
Breast (premenopausal and

postmenopausal women)
reast and colorectal cancers. One mechanism that might
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ink increased physical activity and reduced risk for non–
ormone-sensitive cancers may be the effect of increased
ctivity to stimulate weight loss; humans losing weight
ften exhibit less procarcinogenic DNA adduct formation
nd lower plasma concentrations of methylmalonic acid (a

able 2
ecommendations and accompanying public health goals and personal re

ecommendations Public health goals

eneral
. Body fatness: be as lean as possible

within the normal range of body
weight.

Median adult BMI 21–23
normal range for differ
proportion of the popul
or obese to be no more
or preferably lower, in

. Physical activity: be physically active
as part of everyday life.

The proportion of the pop
to be halved every 10 y
activity levels to be gre

. Food and drinks that promote weight
gain: limit consumption of energy-
dense foods; avoid sugary drinks.

Average energy density o
toward 125 kcal/100 g.
consumption of sugary
every 10 y.

. Plant foods: eat mostly foods of plant
origin.

Population average consu
vegetables and of fruits
to be �600 g (21 oz)/d
cereal grains, pulses (le
high in dietary fiber to
population average of �

polysaccharide.

. Animal foods: limit intake of red meat
and avoid processed meat.

Population average consu
(from domesticated cat
goats) to be �300 g (1
consumption of smoked
chemically preserved m

. Alcoholic drinks: limit alcoholic drinks. Proportion of the populati
(men) or �1 drink/d (w
one-third every 10 y (1

. Preservation, processing, preparation:
limit consumption of salt; avoid moldy
cereal grains and pulses (legumes).

Population average consu
sources to �5000 mg/d
population consuming �
be halved every 10 y. M
aflatoxins from moldy
(legumes).

. Dietary supplements: aim to meet
nutritional needs through diet alone, if
possible.

Maximize the proportion
achieving nutritional ad
for dietary supplements

pecial
. Breast-feeding: mothers to breast-feed,

children to be breast-fed.
Most mothers to breast-fe

(human milk only; no o

. Cancer survivors: follow the general
recommendations for cancer prevention.

All cancer survivors to re
from an appropriately t

BMI, body mass index
iomarker for systemic oxidative stress). s
Juan A. Rivera, Ph.D. (Instituto Nacional de Salud Pu-
lica, Cuernavaca, Mexico), introduced “Recommendation
: Physical Activity: Be Physically Active as Part of Ev-
ryday Life.” According to Dr. Rivera, most existing human
opulations, especially those living in industrialized and urban

endations

Personal recommendations

, depending on
pulations. The
that is overweight
the current level,

Ensure that body weight through childhood and
adolescent growth facilitates remaining within
the lower end of the normal BMI range at
age 21 y. Maintain body weight within the
normal range from age 21 y. Avoid weight
gain and increases in waist circumference
throughout adulthood.

n that is sedentary
rage physical
an sedentary.

Be moderately physically active, equivalent to
brisk walking, for �30 min/d. As fitness
improves, aim for �60 min/d of moderate
activity or for �30 min/d of vigorous,
physical activity. Limit sedentary habits such
as watching television.

to be lowered
ation average
to be halved

Consume processed foods with energy densities
�225 kcal/100 g sparingly. Avoid drinks
with added sugars. Consume fruit juices in
moderation.

of non-starchy
variety of colors)
tively unprocessed
), and other foods

bute to a
/d of non-starch

Eat �5 servings (totaling �400 g or 14 oz)/d of
a variety of non-starchy vegetables. Eat �5
servings (totaling �400 g or 14 oz)/d of a
variety of fruits. Eat relatively unprocessed
cereal grains, pulses (legumes), and other
foods high in dietary fiber with every meal.
Limit refined starchy foods. If starchy roots
or tubers are traditional dietary staples, add
non-starchy vegetables, fruits, and pulses
(legumes) to the daily diet.

of red meats
ine, sheep, or
wk. Minimize
d, salted, or

If red meats are consumed, limit to �500 g
(18 oz)/wk. Avoid consumption of smoked,
cured, salted, or chemically preserved meats.

nking �2 drinks/d
) to be reduced by
g ethanol/drink).

If alcoholic drinks are consumed, limit to �2
drinks/d (men) or �1 drink/d (women);
10–15 g ethanol/drink.

of salt from all
ortion of the
mg/d of salt to

ize exposure to
grains and pulses

Avoid salt-preserved, salted, or salty foods. If
preserved foods are consumed, choose foods
that have been preserved using refrigeration,
freezing, drying, bottling, canning or
fermentation. Limit consumption of foods
with added salt. Do not eat moldy foods.

population
y without the need

Dietary supplements are not recommended for
cancer prevention (because of the increased
risk of adversely high intakes).

lusively for 6 mo
ood or beverages).

Aim to breast-feed infants exclusively for up to
6 mo and continue with complementary
feeding thereafter.

nutritional care
professional.

If able to do so, and unless otherwise advised,
aim to follow the general recommendations
for diet, healthy weight, and physical activity.
comm

kg/m2

ent po
ation
than

10 y.

ulatio
. Ave
ater th

f diets
Popul
drinks

mption
(of a

. Rela
gumes
contri
25 g

mption
tle, sw
1 oz)/
, cure
eats.
on dri
omen

0–15
mption
. Prop

6000
inim

cereal

of the
equac
.

ed exc
ther f

ceive
rained
ettings, have habitual levels of activity that are lower than the
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evels of routine energy expenditure to which the human body
s adapted. Physical inactivity coupled with the ready avail-
bility of energy-dense foods promote widespread obesity in
hese settings. In contrast, all forms of physical activity are
hemoprotective and decrease the risks for developing obesity-
elated chronic diseases and early mortality.

Henry J. Thompson, Ph.D. (Colorado State University,
ort Collins, Colorado, USA; “Physical Activity and Can-
er: Energetics, Mechanisms and Markers”), presented the
ypothesis that carcinogenesis reflects a defect in energy me-
abolism caused by mitochondrial dysfunction. This defect
ay be exacerbated by physical inactivity, whereas physical

ctivity may reduce cancer risk independently of any effects on
ody fatness. Muscle cells that have been worked to fatigue
ecrete several cytokines, including a tumor-suppressive fac-
or. These messengers appear to affect energy metabolism in
on-muscle cells, including breast epithelial cells. In the
bsence of the tumor-suppressing factor, precancerous cells
an develop resistance to muscle cell–derived “energy mes-
engers” and express various manifestations of mitochon-
rial dysfunction that disrupt normal cell cycling.

Shiriki Kumanyika, Ph.D., M.P.H. (University of Penn-
ylvania School of Medicine, Philadelphia, Pennsylvania,
SA), introduced “Recommendation 3: Foods and Drinks
hat Promote Weight Gain: Limit the Consumption of
nergy-Dense Foods and Avoid Sugary Drinks.” According

o Dr. Kumanyika, consumers can confuse the term
utrient-dense with nutrient-rich. Therefore, it is recom-
ended that the terms energy-dense and calorie-dense be

sed to describe foods providing more than 225 kcal per
00 g or per 100 mL. Efforts to reduce calorie consumption
re especially thwarted by energy-dense beverages; such
everages appear to exert little influence on total daily
elf-selected energy intakes and their habitual consumption
an lead to rapid and sustained weight gain even in the face
f restricted solid food intake.

June Stephens, Ph.D. (University of North Carolina at
hapel Hill, Chapel Hill, North Carolina, USA; “Obesity
revention”), discussed the difficulties of studying the pre-
ention of obesity in humans. Because randomized, con-
rolled trial designs are used more frequently to evaluate
besity prevention programs, careful attention must be paid
o the selection of outcome measurements with high valid-
ty, the description of the intervention, the use of analyses
hat match the sampling design, and dealing with loss to
ollow-up. The use of preliminary or evidentiary research
esigned to develop and test intervention components and
ypothesized mediators is recommended before fully pow-
red, randomized, obesity prevention trials are attempted.
andomized and observational designs can be used in these
reliminary studies. Attention to design issues will ulti-
ately lead to more useful randomized trials that drive more

apid movement toward efficacious and effective obesity
revention programs.

John A. Milner, Ph.D. (National Cancer Institute of the

ational Institutes of Health), introduced “Recommenda- i
ion 4: Plant Foods: Eat Mostly Foods of Plant Origin.”
ccording to Dr. Milner, most diets that are protective

gainst cancer are characterized by large intakes of foods of
lant origin and, indeed, several cancers are responsive to
ncreased intakes of plant-based foods. However, most re-
ponses are non-linear, with the greatest benefits being re-
lized by those with previously limited intakes of such
oods. Therefore, it appears that there is a threshold of
ntake at which risk is rapidly reduced, although risk reduc-
ion reaches a plateau at intakes that are less than most
ecommendations. Consequently, individuals who are consum-
ng five or more servings of non-starchy vegetables plus five or
ore servings of fruits may not realize any benefits from

ncreasing their consumption further—their risk-benefit ratios
ay begin to increase as they begin to increase their risks for

eveloping obesity and its associated chronic disease states.
voiding this unintended consequence will require reliance on
on-starchy vegetables such as green leafy vegetables, broc-
oli, okra, eggplant, and bok choy and non-starchy roots and
ubers such as carrots, Jerusalem artichokes, celery root,
utabaga, and turnips, whereas potato, yam, sweet potato,
nd cassava are avoided. With that caveat, increasing plant-
ood intake will decrease the risk for developing cancer and
ncrease the likelihood of remaining cancer free.

David M. Klurfeld, Ph.D. (Agricultural Research Service
f the U.S. Department of Agriculture, Greenbelt, Mary-
and, USA; “Plant Foods: Are They Still What’s for Din-
er?”), explained that most research on plant foods has used
aboratory animals, tissue and cell systems, or even cell-free
ystems; these systems require explicit description of the
echanistic linkages that could explain potential relevant

uman clinical responses. The criteria perhaps first delin-
ated by A. B. Hill in 1965 (Proc R Soc Med 1965;58:295–
00) should guide attempts to create such linkages: the
trength of the apparent association, the consistency of
he observed association, the specificity of the association,
he temporal relation of the association, the potential exis-
ence of a gradient of association (changing response with
hanging exposure), the biological plausibility of the pro-
osed association, and the coherence (consistency with
ther existing knowledge) of the association. Most human
linical trial databases have addressed the treatment of ex-
sting cancer, not the primary prevention of cancer, and
ave mistakenly equated reduction in the rate of tumor
ecurrence to “prevention.” Unfortunately, the general ab-
ence of clinical trials examining diet, nutrition, and cancer
orces an over-reliance on the findings of epidemiologic
tudies; these sources usually rely on relatively unreliable
ntake data and tend to ignore the variability in the nutrient
ontents of foods over time, geography, processing, and
torage. Often, nutrients themselves are defined inconsis-
ently or vaguely (e.g., “folate” and “folic acid”).

In addition, the hormetic effect of nutrient intakes is
ecognized in the arena of deficiency disease prevention but
ot in the area of nutritional prevention of cancer. Accord-

ng to this model, a threshold of intake must be achieved
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efore a beneficial effect will become manifest; intakes
elow this threshold invariably will have no effect. How-
ver, at some level of intake a previously beneficial sub-
tance may begin to exert toxicity, direct or indirect. For
xample, exposure to a small amount of a pesticide may
aximize the induction of chemoprotective phase II en-

ymes, whereas larger exposures may themselves over-
helm the maximum capacity of the phase II detoxification

ystem and induce tumorigenic biochemical cascades. Per-
aps requiring an identifiable dose-response relation should
e changed to requiring an identifiable threshold-response
elation. Furthermore, with a few notable exceptions, most
tudies of nutrition and cancer intentionally isolate an indi-
idual nutrient or food, suppressing any information that
ould be obtained from a consideration of interactions
mong exposures.

Arthur Schatzkin, M.D., Dr.P.H. (National Cancer Insti-
ute of the National Institutes of Health), introduced “Rec-
mmendation 5: Animal Foods: Limit the Intake of Red
eat and Avoid Processed Meat.” According to Dr. Schatz-

in, despite a growing bias against animal foods within the
cancer community,” an integrated approach to the evi-
ence shows that many foods of animal origin are nourish-
ng and healthy if consumed in modest amounts. Meat can
e a valuable source of nutrients, in particular protein, iron,
inc, and vitamin B12. Although individuals who conform
o some variant of a “vegetarian diet” are at low risk of
ome diseases including some cancers, this level of risk may
eflect other often-concurrent lifestyle choices, such as
voidance of tobacco and alcohol products and regular vig-
rous physical activity. This recommendation should not be
nterpreted as an advisory against all foods of animal origin.
owever, red and processed meats are convincing or prob-

ble causes of some cancers. In addition, diets containing
arge amounts of animal fats are relatively high in energy,
ncreasing the risk of weight gain.

Rashmi Sinha, Ph.D. (National Cancer Institute of the
ational Institutes of Health; “Meat Intake and Cancer
isk”), explained that the carcinogenicity of foods of animal
rigin usually stems from the production of N-nitroso com-
ounds in the intestinal tract after the consumption of such
oods. Human exposure to N-nitroso compounds directly
eflects red meat intake but is independent of white meat
ntake. This difference in response may result simply from
he much greater heme-iron content of red meats (that pro-
uces the red color). It is established that N-nitroso com-
ound formation within the human gut is determined by the
mount of heme iron that is consumed (but not by non–
eme-iron intake). The salting of fish during processing or
ooking also stimulates N-nitroso compound formation from
he combination of nitrate and nitrite contaminants in the salt
ith the proteins in the meat of fish. Also of note is the

ormation of polycyclic aromatic hydrocarbons during the in-
omplete combustion of meat during “charring.” The National
ancer Institute makes available free software (“Computer-
zed Heterocyclic Amines Resource for Research in Epide- p
iology of Disease”) that can be downloaded from http://
harred.cancer.gov/software and used to calculate the
mount of mutagens present in cooked meats.

W. Philip T. James, M.D., C.B.E., Dr.Sc., F.R.S.E.,
.R.C.P. (International Obesity Task Force, London, United
ingdom), introduced “Recommendation 6: Alcoholic
rinks: Limit Alcoholic Drinks.” According to Dr. James,

thanol disrupts folate and estrogen metabolism and in-
reases the incidence of mammographic densities. In pre-
enopausal women, ethanol stimulates estrogen secretion.

n postmenopausal women, ethanol stimulates the conver-
ion of testosterone to estrogen. Consequently, alcohol in-
ake coupled with poor folate nutriture, especially in women
ith estrogen receptor–positive mammary tissue, increase

he risk for developing breast cancer at any age. These (and
ther) biological effects of alcoholic beverages reflect their
ontent of alcohol per se and are not attributable to conge-
ers or contaminants.

Keith W. Singletary, Ph.D. (University of Illinois, Cham-
aign, Illinois, USA; “Alcoholic Drinks and Cancer: Mech-
nistic Insights”), described several potential mechanisms
hrough which ethanol may exert carcinogenicity. Ethanol
ndergoes a two-step sequential pathway of detoxification.
irst, ethanol in converted to acetaldehyde by alcohol de-
ydrogenase. In turn, acetaldehyde is converted to acetate
y acetaldehyde dehydrogenase. The rate of acetaldehyde
ormation from ethanol is determined by the presence or
bsence of single nucleotide polymorphisms in the gene
oding for alcohol dehydrogenase. Similarly, the persis-
ence of acetaldehyde is determined by the presence or
bsence of polymorphisms in the gene coding for acetalde-
yde dehydrogenase. Acetaldehyde forms stable DNA ad-
ucts and chromosomal aberrations, inhibits DNA repair
nzymes and is carcinogenic in cells, animals and humans.
lternatively, ethanol can be metabolized by P450 en-

ymes, producing reactive oxygen species, and can induce
he activity of CYP2E1, a cytochrome P450 enzyme that
ioactivates procarcinogens.

Tomio Hirohata, M.D., Dr.Sc.Hyg., Ph.D. (Kyushu Uni-
ersity, Fukuoka City, Japan), introduced “Recommenda-
ion 7: Preservation, Processing, Preparation: Limit Con-
umption of Salt and Avoid Moldy Cereal Grains and Pulses
Legumes).” According to Dr. Hirohata, the strongest evi-
ence on methods of food preservation, processing, and
reparation shows that salt and salt-preserved foods are
robably a cause of stomach cancer, and that foods contam-
nated with aflatoxins are a cause of liver cancer. Although
alt is necessary for human health, typical levels of con-
umption are vastly excessive. In addition, the microbial
ontamination of foods, drinks, and water supplies remains
major public health problem worldwide. The contamina-

ion of cereal grains and pulses (legumes) with aflatoxins
roduced by some molds when such foods are stored for too
ong in warm temperatures is an important public health

roblem, and not only in tropical countries.

http://charred.cancer.gov/software
http://charred.cancer.gov/software
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Robert J. Turesky, Ph.D. (Wadsworth Center of the New
ork State Department of Public Health, Albany, New
ork, USA; “Impact of Dietary and Environmental Chem-

cals in Cancer Risk”), reported that the dietary genotoxi-
ants of most concern are the aflatoxins found in moldy
ereals, spices, oilseed, and nuts; the heterocyclic aromatic
mines found in cooked meats and tobacco smoke, and the
-nitroso compounds found in cooked meats and salted fish.
he formation rates of these genotoxicants are proportional to
torage and cooking times and temperatures. The food contents
f these compounds can be maximized quickly; for example,
he content of a known human colorectal carcinogen, 2-amino-
-methyl-6-phenylimidazo[4-5-b]pyridine, is maximized in
eat in only 5 min when the meat is cooked at 165°C (329°F).
John A. Milner, Ph.D. (National Cancer Institute of the

ational Institutes of Health), introduced “Recommenda-
ion 8: Dietary Supplements: Aim to Meet Nutritional
eeds Through Diet Alone.” According to Dr. Milner, per-
aps the greatest danger associated with the use of dietary
upplements is the possibility that the consumption of sup-
lements is serving as an alternative to dietary change
supplements as “magic bullets” that can overcome cancer-
riendly dietary and lifestyle practices). Nonetheless, when
sed to truly “supplement” healthy diets, supplemental nu-
rients can be invaluable.

Ricardo Uauy, M.D., Ph.D. (Instituto de Nutrición y
ecnología de los Alimentos, Santiago, Chile), introduced
Special Recommendation 1: Breastfeeding: Mothers to
reastfeed; Children to be Breastfed.” According to Dr.
auy, the evidence on cancer and other diseases shows that

ustained, exclusive breast-feeding is protective for the
other and the child. The extent of premenopausal breast
ancer risk reduction reflects the total number of months of
ifetime breast-feeding. Breast-feeding also protects against
nfections in infancy, protects the development of the im-
ature immune system, protects against other childhood

iseases, and is vital for the development of the bond be-
ween mother and child. Breast-feeding is especially vital in
arts of the world where water supplies are not safe and
here impoverished families cannot readily afford infant

ormula and other foods for infants and young children.
Steven H. Zeisel, M.D., Ph.D. (University of North Caro-

ina at Chapel Hill), introduced “Special Recommendation
: Cancer Survivors: Follow the Recommendations for Can-
er Prevention.” According to Dr. Zeisel, when appropriate,
nd unless advised otherwise by a qualified professional, the
ecommendations of this report also apply to cancer survi-
ors. In addition, because the treatment of many cancers is
ncreasingly successful and cancer survivors increasingly
re living long enough to incur the risk of developing new
rimary cancers or other chronic diseases, following the
ecommendations in this report also should reduce the risk
f those conditions among survivors of previous cancer.

The full 537-page report can be obtained electronically
rom http://www.dietandcancerreport.org without cost. Pa-
erback or hardbound copies also may be purchased from
he American Institute for Cancer Research through that

eb address. Purchased copies include a CR-ROM that
ontains the report and the full text and references of each
f the systematic literature reviews on which the report’s
onclusions and recommendations are based.
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