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Cancer and your genes

According to the National Cancer Institute, cancer is a genetic disease that affects how our cells grow and divide.
The genetic changes that promote cancer can be inherited from our parents. Inherited genetic mutations play a
significant role in about 5% to 10% of all cancers.

But genetic changes can also be acquired in our lifetime from things like tobacco smoke, radiation and the type of
foods we eat. Scientists writing in the academic journal Pharmaceutical Research in 2008 concluded that the
remaining 90% to 95% of cancers come from “lifestyle factors.” Poor diet accounts for 30%-35% of all cancers.
Tobacco accounts for 25%-30%, and infections cause 15%-20%. Other cancer cases can be attributed to alcohol,
sun exposure, environmental pollutants, stress, obesity and physical inactivity.

With cancer killing more than 1 million Americans each year (and 10 million worldwide) the researchers concluded
that the disease could be prevented if more people quit smoking, ate more fruits and vegetables, exercised, drank
moderately, ate less meat and more whole grains, got vaccinated, stayed out of direct sunlight, and went to the
doctor regularly. “Cancer is a preventable disease that requires major lifestyle changes,” the scientists said.

Role of foods in cancer development

The Standard American Diet (https://nutritionfacts.org/topics/standard-american-diet), a term used to describe the nutrient

composition of the food Americans typically eat, scores 11 out of 100 on the dietary index which ranks intake of
nutrient-rich foods. According to the National Cancer Institute, “nearly the entire U.S. population consumes a diet
that is not on par with recommendations.”

This typical American diet is composed of 63% fats, oils, sweets, refined grains and other processed products, and
29% animal products. Many of these foods contribute to cancer risk. Only 8% of the standard American diet intake
consists of protective foods, such as fruits, vegetables and legumes.

The 2015 World Health Organization’s International Agency for Research on Cancer classified processed meatas
carcinogenic to humans and unprocessed red meat as probably carcinogenic.

Processed meat has been transformed through salting, curing, fermentation, smoking or other processes to enhance
flavor or improve preservation. Processed meats include bacon, sausage, hot dogs, lunch meats and pepperoni. Red
meat is unprocessed mammalian muscle meat such as beef, veal, pork, lamb, mutton, horse and goat meat.

Up to 80% of colorectal cancer is attributed to diet. Experts from 10 countries reviewed 800 studies and found
consuming 50 grams of processed meat (four strips of bacon or one hot dog) per day increased risk of colon cancer
by 18%.

A study of more than 200,000 women found that consuming just half that — 20 grams, the equivalent of half a hot
dog per day — increased risk of breast cancer by 21%. Harvard researchers determined one serving of processed
meat per day increases risk of cancer risk by 20%, and one serving of red meat per day increases risk by 13%.
Despite the strong evidence linking the consumption of processed meats to cancer, diabetes, obesity and
cardiovascular disease, the amount eaten by U.S. adults has not changed over the last 18 years.
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Foods and lifestyle factors that contribute to cancer risk

Like red and processed meats, protein quality also contributes to cancer risk. Researchers writing in the Journal of
Nature and Science found that consuming more than 20% of our daily calories from animal protein can turn on
cancer genes. Reducing animal protein to 5% can turn them off.

Another study of more than 6,380 adults found that a low-protein diet during middle age is “likely to be useful for
the prevention of cancer.” The researchers’ definition of low protein was 0.83 grams of protein per kilogram of ideal
body weight, which is the long-accepted recommended intake of protein. According to the Mayo Clinic, a person
who weighs 75 kg (165 pounds) should consume 60 g of protein a day, or about 2.11 ounces. A 3-ounce piece of
meat is about the size of a deck of playing cards. The study results challenge the commonly accepted notion that
more protein is better.

Refined carbohydrates have also been shown to be unhealthy. Refined carbohydrates include refined and processed
sugars like sucrose and high fructose corn syrup and refined grains like white flour. These foods have been stripped
of most of their fiber, vitamins and minerals, and our bodies digest them quickly. As a result, they have what
nutritionists call a “high glycemic index,” which means that they cause rapid spikes in blood sugar and insulin.

A 2016 study of 3,100 participants found consuming foods with a glycemic index greater than 70 (on a scale of 100)
was associated with an 88% increased risk for prostate cancer. These foods raise blood sugars very high very quickly
and include sugars, refined starches, fruit juice and soda. Another study linked a high-glycemic index diet with lung
cancer, showing a 49% increase in risk among those with the highest glycemic index diet compared with those with
the lowest. Researchers found that a protein responsible for the formation and growth of cancers depends on sugar
levels in the blood.

Diets high in sugar, refined grains and fat can lead to obesity. Obesity (https://www.cancer.gov/about-cancer/causes-

prevention/risk/obesity/obesity-fact-sheet) accounts for 14% of cancer deaths in men and 20% in women. Obesity

increases the risk of at least 13 types of cancer. Obese women are seven times more likely than non-obese women
to develop endometrial cancer. Obesity doubles the risk of gastric, liver and kidney cancer, and increases risk of
colorectal cancer by 30% and breast cancer by 20%-40%.

Food additives and cooking

Substances are added to our foods to prolong shelf life and enhance color, flavor and texture. Although the U.S.
Food and Drug Administration must approve new food additives, the National Research Council notes that the
federal government does not require tests to determine if most food additives contribute to cancer. Most fall into
the Generally Recognized as Safe category as established in the federal Food, Drug, and Cosmetic Act.

Some additives are proven or suspected of causing cancer. These include select artificial sweeteners, food coloring,
flavor enhancers, emulsifiers and stabilizers. The following are a few of the dangerous materials found in our food

supply:

» BPAs (Bisphenol A) can mimic estrogen and can contribute to cancer development and progression. These are
found in plastics that are exposed to heat, like the inside of canned foods or plastic drink containers.

« Phthalates are components of soft plastics like baby bottle nipples, baby toys, cosmetics and medical tubing and
devices. They have been associated with increased risk of breast cancer and colon cancer.
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» Hormonesadded to our food supply — primarily in our meat and dairy foods — can interfere with our own
production of hormones, leading to increased risk of cancer, particularly in children.

» Heavy metals,such as mercury in fish and chromium from stainless steel cookware, have been shown to trigger
gastric cancer and stimulate breast cancer progression.

Cooking techniques can also increase risk of developing
cancer. In the acid environment of the stomach, nitrates
in preserved meat combine with amino acids in protein.
There, they can be converted to nitrosamines, an organic
compound and a known risk factor for gastric and
esophageal cancer. Nitrosamines can also be produced
by cooking meats at high temperatures, such as when
they are grilled or fried.

Cooking meat over open flames causes the production of
chemical compounds called heterocyclic amines. These

compounds cause changes in DNA that may increase

Cooking meat over an open flame causes the

our cancer risk. i . .
y production of chemical compounds called heterocyclic

amines, which can cause changes in DNA that may
increase your cancer risk.
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Our digestive tract hosts beneficial bacteria that break down our food and extract nutrients from it. This collection
of microorganisms is called the microbiome (https://www.hmpdacc.org/overview/) and it makes up 80% of our immune

system. However, some unhealthy species of bacteria can impact cancerinitiation and progression as well as the
body's response to cancer treatment therapies.

Foods and lifestyle factors that reduce cancer risk

Foods that fight cancer (https://www.aicr.org/cancer-prevention/food-facts/)include fruits, vegetables, legumes, whole

grains, spices, fermented foods and green tea. These foods contain active compounds such as antioxidants,
prebiotics, probiotics and fiber, all of which demonstrate protective properties.

For example, broccoli, kale, cauliflower, Brussels sprouts and other cruciferous vegetables provide sulfur compounds
such as sulforaphane and indole-3-carbinol. Allicin, found in garlic and onions, is also a protective sulfur compound.
Onions are also a source of quercetin,shown to inhibit cancer progression.

Carotenoids are antioxidant, anti-inflammatory and anti-carcinogenic, and foods that contain these compounds are
associated with a lower riskof cancer. Carotenoids are found in red, orange, yellow and green fruits and vegetables.

Resveratrol, a compound found in berries, grapes, cherries and peanuts, demonstrates anti-cancer properties and
may reverse drug therapy resistance.

Cultured or fermented foods provide probiotics, which are healthy bacteria like lactobacillus that improve immune
function and protect against cancer. Good bacteria can bind and destroy potential carcinogens. Fermented foods
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include raw sauerkraut, pickles, nondairy yogurt, kimchi and tempeh.

Soy and other legumes are recommended by the American Cancer Society for cancer prevention and survival.
Legumes are a good source of protein, phytonutrients and fiber. Soy also contains phytoestrogens, which reduce
mortality and the recurrence of breastcancer! and prostatecancer!.

Whole grains contain such protective antioxidants as vitamin E, phenolic acids, lignans, phytic acid and fiber.
Insoluble fiber ferments and suppresses tumor formation. It also acts as a prebiotic, or food for healthy gut bacteria,
improving immune function. Soluble fiber lowers blood sugars and improves insulin sensitivity. Eating whole grains
reduces the risk of at least 18 types of cancer, particularly colorectal cancer.

The federal Department of Agriculture defines whole grain products
(https://www.ride.ri.gov/Portals/2/Uploads/Documents/CACFP%20Resources/Grains/Indentifying_ Whole_Grain-Rich_Guide.pdf) as
food containing at least 50% whole grain.

High-fiber diets protect against breast, ovarian, gastrointestinal and endometrial cancers. Each 10-gram increase in
dietary fiber is linked with a 7% reduction in colon cancer risk. The American Institute for Cancer Research
recommends at least 30 grams of dietary fiber per day.

Dietary fiber is found only in plant foods. Fiber supplements are not as effective as whole foods.

Calorie restriction,a diet in which you eat far less than is typical without depriving yourself of essential nutrients or
suffering malnutrition, is being studied as a way to live longer and maintain good health. It has been associated with
reduced tumors, enhanced chemotherapy effectiveness and reduced toxicity from environmental chemicals.

Best practices to reduce
primary and secondary

cancer risk

» Adopt a whole-food, plant-based diet emphasizing
fruits, vegetables, legumes and 100% whole or intact
grains over unhealthy foods.

« Focus on lifestyle behaviors related to diet. \ ) . m
Use onions, garlic and other spices to flavor beans and
vegetables.

« Substitute beans, lentils and soy for meats in your diet.
If you consume meat, cook over slow, moist heat, such

as in a crockpot.
Credit: IgorYegorov, stock.adobe.com

« Use onions, garlic and other spices to flavor beans and vegetables.

« Avoid consuming processed meats and avoid giving processed meats like hot dogs, lunch meats, sausage, bacon
or pepperoni to children.

» Reduce or eliminate processed and packaged foods that are high in salt, sugar, fat and chemical additives.

« Drink plenty of water and green tea.

« Derive healthy fats from foods like avocado, nuts and seeds instead of butter, margarine, oil or spreads.
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« Reduce use of canned foods in favor of fresh or frozen.
« Include fermented foods that contain live cultures like sauerkraut, kimchi, tempeh or nondairy yogurt.
« Enjoy at least one serving per day of dark fruit like blueberries, raspberries or red grapes.

Foods are a very personal choice. The first step in making healthy choices is to educate ourselves about how our
bodies use the food we consume. Adapt these recommendations to suit your lifestyle and protect yourself against
cancer.
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