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Food and  Cancer

Up to one half of breast 
cancers can be 

prevented by a healthy 
choice of foods, the 

proper body weight, and 
regular exercise.

In the US, there are over 
180,000 new cases each 

year.

Up to 75% of colon and 
rectal cancers can be 

prevented with healthy 
food choices and 
regular exercise.

There are over 130,000 
new cases per year in 

the US.
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What is Cancer?

Cancer is living cells that 
grow and reproduce out 

of control.

Cancer ≠ tumors

• Tumor: spontaneous new 
tissue growth that 
serves no physiological 
purpose. It can be 
benign, like a wart, or 
malignant, like most lung 
cancers.

• However, the terms 
malignant tumor and 
malignant neoplasm are 
synonymous with cancer.

• Benign-
noncancerous; 
tumors that do not 
spread

• Malignant- the 
property of 
spreading locally and 
to distant sites.

• Metastasis: The 
spreading of disease 
from one part of the 
body to another. 
Cancer cells can be 
spread via blood 
vessels or the 
lymphatic system.

Cancer is actually many diseases

These differ in the types of cells affected, and the factors contributing to 
cancer development. (Note that one-third of all cancers arise from smoking)
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Cancer is a multi-step 
process that begins with 
the damage of a single 
cell by a carcinogen.

Normal Cells

Carcinogens

Virus Tobacco Sun

Normal Cells

Carcinogens

Virus Tobacco Sun

We have numerous 
defense systems to 
protect us from the 
carcinogens we are 

exposed to every day.

Normal Cells

Carcinogens

Virus Tobacco Sun

When the defense 
system is overpowered, 
carcinogens can interact 

with our cells.  

Usually, they damage the 
DNA of the cells.
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This damage may be 
recognized by the body 
and repaired, or the cell 

may be eliminated. 

Normal Cells

Carcinogens

Virus Tobacco Sun

Normal Cells

Carcinogens

Virus Tobacco Sun

Occasionally the damage 
to cells  will become 

permanent.

Damaged Cell

Carcinogens

Virus Tobacco Sun

These damaged cells are 
called initiated cells.

At this stage, they pose 
no threat to your health.
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With time, if the 
conditions are right, the 
damaged cells will grow 

into a tumor.
Altered or 

damaged cell
Malignant 

tumor

The cancer progression process

Cancer initiation: DNA alternation occurs in this 
relatively short phase (minutes to days). 

Cancer promotion: DNA alternations are “locked”
into the genetic material of cells over a period of
months to more than 10 years. 

Cancer progression: cells that can grow out of 
control appear. These cells spread to surrounding 
tissue and other sites.
Causes: 1. excess energy intake

2. lack of early detection
3. development of blood supply to the tumor 

(The tumor uses newly formed capillaries to 
grow and spread cancer cells to remote 
sites in the body)

Food-related 
Carcinogens

– heterocyclic amines
• cooked meats
• PhiP, IQ

– polycyclic aromatic 
hydrocarbons 

• smoked foods
– nitrosamines
– hydrazines
– alkaloids
– mycotoxins
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Carcinogen metabolism
• Alteration of activation or 

elimination of carcinogen 
– vitamin C and nitrosamines
– diallyl disulfide in garlic 

inhibits activation of colon 
carcinogens

– indole-3-carbinol and 
sulforaphane are inducers 
of detoxification enzymes

Foods may promote or 
discourage the growth 
of damaged cells into a 
cancerous tumor.

Altered or 
damaged cell

Malignant 
tumor

Foods that promote
cancer

• Excessive Food
• Excessive Dietary Fat
• Excessive Charbroiled
Meats.

Altered or 
damaged cell

Malignant 
tumor
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Foods that discourage
cancer include:

• Fruits & Vegetables
• Whole Grains
• Nuts & Seeds
• Roots & Tubers
• Spices/herbs

Altered or 
damaged cell

Malignant 
tumor

Selenium and cancer
• Se is the best compelling cancer prevention agent known to 

be effective in humans to date. 
• Inverse relationship between Se status and cancer incidence 

by geographical and epidemiological studies Shamberger and frost 1969; 

Clark et al. 1996.
• The Nutritional Prevention of Cancer (NPC) trial: 1983-1996, 

1312 older Americans, oral dose of Se-enriched baker’s yeast. 
• Supplementing Se (200 μg/day) reducing cancer risks of 

prostate, colon, and skin Clark et al. 1996, Combs 2004.
• Se supplementation is most significant in reducing cancer 

risks in subjects entering the trail with lower body selenium 
concentrations.

• Se species in Se-enriched baker’s yeast: SeMet, >80%, with 
20 other unidentified Se compounts. 

Selected Food source of selenium

4532Turkey, light meat, roasted, 3.5 ounces

4532Cod, cooked, 3 ounces

5034Spaghetti w/ meat source, 1 serving

5035Beef, cooked, 3.5 ounces

9563Tuna, light, canned in oil, drained, 3 ounces

780544Brazil nuts, dried, 1 ounce

% daily valueμgFood
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Brazil Nut
• Antioxidant
• 2500 times as 

much Se as any 
other nut.1. Brazil nuts begin 

as flowers high up 
in the canopy 
(50 meter tall).

2. Mature fruits fall to the forest 
floor. A swift cut reveals the seeds 
known to us as Brazil nuts. Each 
fruit contains around 20 seeds. 

3. The nuts are dried in the sun. 
This will prevent rot and facilitate 
peeling 

4. Products

Two-stage model for the roles of Se in 
cancer prevention
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Observed dietary 
intake (worldwide)

Resveratrol

• Found in red wine in 1992.
• “French paradox”: why the French can eat so 

much fat and not get heart disease?
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Resveratrol

• Naturally occurred in certain vines, pine 
trees, and grapes.

• A strong antioxidant. 

Classified as polyphenols. Fat-soluble.

Cancer and Resveratrol

• It blocks or stops many stages of 
cancer. 

• It selectively kills cancer cells in a 
unique way.

• Resveratrol inhibits linoleic acid-induced 
inflammatory process that activates 
cancer progression. Linoleic acid is high 
in Western diet. 
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Recommendations

• Eat your fruits and veggies! 
– now recommend 9 a day

• Keep meat consumption to reasonable 
level
– Recommend not > 3 oz/day

• Maintain optimal body weight
– Excess calories associated with many 

cancers

Credible cancer information on the internet

• American Cancer Society
http://www.cancer.org

• National Cancer Institute
http://prevention.cancer.gov/prevention-detection


