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Recognize the contribution of obesity, nutritional insufficiencies, a sedentary lifestyle, and 
tobacco use to the tumor environment.

Objectives

1

Explain the etiology of cancer prevention through lifestyle, including effects on inflammatory 
markers, DNA repair, and improved insulin sensitivity. 2

Summarize the proposed mechanisms by which nutrients protect against cancers. Identify 
nutrients for which the evidence of efficacy is strongest.3

Summarize the proposed mechanisms by which fiber and excess dietary fat/cholesterol 
increase or decrease the risk of specific cancers.4

Summarize the American Cancer Society’s Dietary recommendations.5

*No Disclosures to Report
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Age

Alcohol

Cancer-Causing Substances

Aflatoxins

Chronic Inflammation

Diet and Sedentary Behavior

Hormones

Most-studied known or suspected risk factors for cancer

Immunosuppression

Infectious Agents

Obesity

Radiation

Sunlight

Tobacco

Which ones are lifestyle-related?

https://www.cancer.gov/about-cancer/causes-prevention/risk/age
https://www.cancer.gov/about-cancer/causes-prevention/risk/alcohol
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/aflatoxins
https://www.cancer.gov/about-cancer/causes-prevention/risk/chronic-inflammation
https://www.cancer.gov/about-cancer/causes-prevention/risk/diet
https://www.cancer.gov/about-cancer/causes-prevention/risk/hormones
https://www.cancer.gov/about-cancer/causes-prevention/risk/immunosuppression
https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents
https://www.cancer.gov/about-cancer/causes-prevention/risk/obesity
https://www.cancer.gov/about-cancer/causes-prevention/risk/radiation
https://www.cancer.gov/about-cancer/causes-prevention/risk/sunlight
https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco
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Adapted from: Anand et al. (2008) Pharm Research

Genes 
5-10%

Environment 90-95%

Genetic and Environmental Contributions to Cancer

Breast 1.8

Testicular 8.6

Thyroid 8.5

Laryngeal 8.0

Multiple 
Myeloma 4.3

Lung 2.6

Colorectal 2.5

Kidney 2.5

Prostate 2.2

Melanoma 2.1

Genes: Family Risk Ratios for Common Cancers

Diet 30-35%

Tobacco 
25-30%

Infections 
15-20%

Obesity 
10-20%

Alcohol 4-6% Others 
10-15%

Environment: Percentage Contribution 
of Each Factor

Cancer is a preventable disease that requires major lifestyle changes: 
Anand et al. 2008
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Adapted from: Anand et al. (2008) Pharm Research

Cancers Linked to Obesity*
*Obesity may account for up to 14% of all cancer deaths in men and 20% in women

Esophageal Cancer Uterine Cancer
Colon Cancer Rectal Cancer
Gastric Cancer Pancreatic Cancer
Gall Bladder Cancer Cervical Cancer
Ovarian Cancer Non-Hodgkin’s Lymphoma
Breast Cancer Renal Cancer
Liver Cancer Multiple Myeloma
Endometrial Cancer
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Kidney Endometrium Gallbladder Pancreas

Relative Risks of Cancers Associated with Overweight and Obesity

Overweight Obese

Adapted From: Parkin DM, Boyd L. 8. Cancers attributable to overweight and obesity in the UK 
in 2010. Br J Cancer. 2011;105 Suppl 2(Suppl 2):S34-S37. doi:10.1038/bjc.2011.481
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Obesity and Chronic Inflammation Link

Intracellular mechanisms by which augmented lipid availability due 
to increased flux of free fatty acids (FFA) causes insulin resistance, 
mitochondrial dysfunction and inflammatory responses in human 
skeletal muscle.

5’-6” and 250lbs

Full Body MRI Scans of Two Women

5’5” and 120lbs
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Overview of Obesity, 
Sedentary Behavior and 
Cancer: Mechanisms
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Intracellular pathways of 
growth factors involved 
in obesity-associated 
cancer promotion 
and progression

Adipose acts as an endocrine 
organ in cancer 

• Increased Leptin secretion 

• Activates PI3K and MAPK 
signaling pathways and 
the JAK/STAT3 pathway

• Associated with tumor 
formation, cell proliferation 
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Adipose as an endocrine 
organ in cancer

• Obesity (via IGF-1’s release from 
adipocytes) is known to increase 
circulating insulin and IGF-1 which has 
been linked to cell survival and tumor 
cell growth

• Mechanism occurs primarily 
through activation of PI3K/Akt 
and also JAK/STAT pathways

• Estrogen can use either the estrogen 
receptor OR the IGF-1R, increasing 
effects of estrogen and increases 
tumor formation in breast cancer

Obesity→IGF-1→IGF-1R→tumor 
cell growth and anti-apoptosis

Estrogen↗Estrogen Receptor
↘IGF-1R
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Obesity and Breast Cancer Tumorigenesis Model
• Chronic exposure to leptin alters 

estrogen receptor alpha:beta ratio; 
increases the mitogenic effects of 
estrogen; enhances estrogen-
dependent transcriptional activity and 
increases cell growth in breast cancer

Estrogen-dependent transcriptional 
activity→increased cell growth

• Increases in the IGF-1 receptor; estrogen 
can use either the estrogen receptor OR 
the IGF-1R, increasing effects of estrogen 
and increases tumor formation in breast 
cancer  

Obesity→IGF-1→IGF-1R→tumor cell 
growth and anti-apoptosis
Estrogen↗Estrogen Receptor

↘IGF-1R
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“Proinflammatory cytokine 
PGE2 plays an important role in the 
growth and progression of not only 
sporadic but also inflammation-
related intestinal cancers.”

Nakanishi M, Rosenberg DW. Multifaceted roles of 
PGE2 in inflammation and cancer. Seminars in 

immunopathology. 2013;35(2):123-137. 
doi:10.1007/s00281-012-0342-8.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3568185/

Overview of Obesity, Sedentary Behavior and Cancer: Mechanisms
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Overview of Obesity, Sedentary Behavior and Cancer: Mechanisms
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Overview of Obesity, Sedentary Behavior and Cancer: Mechanisms

A high fat and cholesterol diet 
lengthens/Increases ( ) Colonic 
Transit Time (CTT) and the 
concentration of bile acids (BAs) 
such as cholic and deoxycholic 
acid.

These BAs act as potential 
carcinogens on the colonic mucosa 
because they increase production of 
reactive oxygen/nitrogen species 
(ROS/RNS) which can lead to 
increased DNA damage and thus, 
increased mutation. 

Ajouz H, Mukherji D, Shamseddine A. Secondary bile acids: an 
underrecognized cause of colon cancer. World Journal of Surgical 
Oncology. 2014;12:164. doi:10.1186/1477-7819-12-164.
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Adapted from: Anand et al. (2008) Pharm Research
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Cholesterol
Cholesterol is a hormone… 

it is only found in animal- based foods!

http://cancerres.aacrjournals.org/content/76/8/2063

http://cancerres.aacrjournals.org/content/76/8/2063
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Danilo C, Frank PG. Cholesterol and breast cancer development. 
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Mechanisms by which cholesterol aids cancer:

Precursor to estrogen:
↑ Estrogen, ↑ Erk ½, ↑ Proliferation, ↓ Apoptosis

Transported in lipoproteins (LDL and HDL):
↑ Ras, ↑ Erk ½, ↑ Akt, ↑  p53, ↑ Proliferation, ↑ Migration

Major component of lipid rafts:
↑ Akt, ↑ Src family proteins, ↑ or ↓ Apoptosis, ↑ Migration, ↑ Invasion



Cholesterol
Put simply:

Breast cancer cells use cholesterol to 
make estrogen or to shore up tumor 

membranes to help the cancer migrate 
and invade more tissue

http://cancerres.aacrjournals.org/content/76/8/2063

http://cancerres.aacrjournals.org/content/76/8/2063
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Dietary Secondhand Smoke

A.k.a. fumes from frying… As fat and muscle 
tissue is heated, mutagenic compounds 
enter the air, even before the smoke point is 
reached. Worse with high temperatures (frying, 
grilling, etc.)

• Heterocyclic amines (HCA)
• Polycyclic aromatic hydrocarbons (PAH)
• Nitrosamines

• Bacon (processed meat) fumes cause 
4x more DNA mutations than beef 
patties fried at similar temps through 
release of nitrosamines 

Smoke 
point

ROSHCA
PAH
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Heterocyclic Amines
Long Island Breast Cancer Study Project (2007):

Women who eat more grilled, barbecued, or smoked meats have a 47% 
higher odds of breast cancer 

Iowa Women’s Health Study (1998):

Women who ate their bacon and beef “very
well done” had 5x odds of getting breast
cancer vs. women who preferred
“medium” or “rare”
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Heterocyclic Amines

Mechanism?

PhIP (2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine), 
one of the most abundant HCAs in cooked meat.

• Estrogenic effect, fuels breast cancer cells 

• Involved in all stages of breast cancer: initiation, 
promotion, and progression

• Found in commonly cooked red meats
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“Low-temperature meat [cooked below 
212 F] had undetectable levels of 
HCAs and was not mutagenic, 
whereas high-temperature meat had 
high HCA levels and was highly 
mutagenic”

The combination with 3 putative 
mutagen inhibitors: cruciferous 
vegetables, yogurt, and 
chlorophyllin tablets diet decreased 
nearly twofold the DNA damage in 
target colorectal cells. 

Shaughnessy DT, Gangarosa LM, Schliebe B, et al. 
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Dairy
All animal-based foods contain sex 
steroid hormones, e.g. estrogen, 
growth hormone. Dairy is a/w several 
hormonal conditions:

• Acne 

• Diminished male reproductive 
potential

• Premature puberty 
• Prostate cancer!

Firestone RA. Low-density lipoprotein as a vehicle for targeting antitumor compounds to cancer 
cells. Bioconjug Chem. 1994 Mar-Apr;5(2):105-13. doi: 10.1021/bc00026a002. PMID: 8031872.
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Tate PL, Bibb R, Larcom LL. Milk stimulates 
growth of prostate cancer cells in culture. 
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STUDY: 

Prostate cancer cells in petri dish, exposed to organic 
cow’s milk vs. almond milk

RESULT: 

Cow’s milk stimulated growth of prostate cancer cells
in all 14 trials, increasing cancer growth rate by 30%.
Almond milk suppressed
growth by >30%.
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Mechanism: IGF-1 promotes proliferation and inhibits apoptosis of 
both normal and prostate cancer cells.

IGF-1 regulates cell growth

• Kids have high levels to promote development
• Adults… low levels

Dairy
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Mechanism: Casein promotes all stages of carcinogenesis: initiation, 
promotion, and progression.

Casein and whey are the proteins found in all types of animal milks.

• Cow’s milk: 8.2g protein per cup, 87% casein
• Human milk: 2.5g protein per cup, 40% casein

Cow’s are expected to weigh 1000 lbs at 1 year… 17x their
birth weight!  Casein supports growth!

Dairy



Copyright 2022

Alcohol

2010: WHO classifies alcohol as a 
definitive human breast carcinogen 
(ref 11-18)

2014: WHO clarifies “no amount of 
alcohol is safe” regarding cancer risk  
(ref 11-19)

Its breakdown product acetaldehyde
is carcinogenic.
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Alcohol: Pathways of ethanol metabolism and their role in carcinogenesis
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Red or White Wine?

Shufelt C, Merz CN, Yang Y, Kirschner J, Polk D, Stanczyk F, Paul-Labrador M, Braunstein GD. 
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Red wine was not associated with breast cancer risk.

Why? The skin of purple grapes contains a natural aromatase 
inhibitor, preventing the conversion of androgens to estrogen.

Red or White Wine?



Sugar
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AGEs Biochemical Pathway
• Advanced glycation end products (AGEs), 

also known as glycotoxins, are a diverse 
group of highly oxidant compounds with 
pathogenic significance in chronic disease

• Produced physiologically in the body when 
reducing sugar binds to a free amino acid 
group of macromolecules. 

• Conditions such as hyperglycemia and/or 
oxidative stress can favor AGE product 
formation, contributing to ageing processes 
and the exacerbation of pathological states.
are proteins or lipids that become glycated
as a result of exposure to sugars. 

• AGEs binds to RAGE (receptor for advanced 
glycation end products) and cause oxidative 
stress as well as activation of inflammatory 
pathways in vascular endothelial cells.
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“Let food be thy medicine and 
medicine be thy food.” 

– Hippocrates

Fruits, vegetables, spices, condiments and cereals 
with potential to prevent cancer. Fruits include 1 
apple, 2 apricot, 3 banana, 4 blackberry, 5 cherry, 6 
citrus fruits, 7 dessert date, 8 durian, 9 grapes, 10 
guava, 11 Indian gooseberry, 12 mango, 13 malay
apple, 14 mangosteen, 15 pineapple, 16 
pomegranate. Vegetables include 1 artichok, 2 
avocado, 3 brussels sprout, 4 broccoli, 5 cabbage, 6 
cauliflower, 7 carrot, 8 daikon 9 kohlrabi, 10 onion, 
11 tomato, 12 turnip, 13 ulluco, 14 water cress, 15 
okra, 16 potato, 17 fiddle head, 18 radicchio, 19 
komatsuna, 20 salt bush, 21 winter squash, 22 
zucchini, 23 lettuce, 24 spinach. Spices and 
condiments include 1 turmeric, 2 cardamom, 3 
coriander, 4 black pepper, 5 clove, 6 fennel, 7 
rosemary, 8 sesame seed, 9 mustard, 10 licorice, 11 
garlic, 12 ginger, 13 parsley, 14 cinnamon, 15 curry 
leaves, 16 kalonji, 17 fenugreek, 18 camphor, 19 
pecan, 20 star anise, 21 flax seed, 22 black 
mustard, 23 pistachio, 24 walnut, 25 peanut, 26 
cashew nut. Cereals include 1 rice, 2 wheat, 3 oats, 
4 rye, 5 barley, 6 maize, 7 jowar, 8 pearl millet, 9 
proso millet, 10 foxtail millet, 11 little millet, 12 
barnyard millet, 13 kidney bean, 14 soybean, 15 
mung bean, 16 black bean, 17 pigeon pea, 18 green 
pea, 19 scarlet runner bean, 20 black beluga, 21 
brown spanish pardina, 22 green, 23 green (eston), 
24 ivory white, 25 multicolored blend, 26 petite 
crimson, 27 petite golden, 28 red chief.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2515569/
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American Cancer Society Statement

“There is strong evidence that a diet
rich in vegetables, fruits, and other plant-based foods may reduce the risk of 
some types of cancer. And… a helpful effect on recurrence or survival for 
breast, prostate, and ovarian cancers.”

“...But there is no evidence... that supplements can provide these
benefits. Many healthful compounds are found in vegetables and fruits, and it’s 
likely that these compounds work together to create these helpful effects. Food 
is the best source of vitamins and minerals.”
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World Health Organization

WHO classifies processed meat as a carcinogen (Group 1), and
red meat as a probable carcinogen (class 2A).  

- Processed meat is meat that has been preserved or flavored 
(salted, cured, fermented, smoked), e.g.,

- Hot dogs, deli/luncheon meats, ham, bacon, sausage, 
pepperoni, pastrami, salami, corned beef 

- Red meat refers to all mammalian muscle meat, e.g., beef, 
lamb, pork, veal
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AICR’s “New American Plate”

- Mostly plants. Less than 1/3 
dairy, eggs, fish, and meat.

- Minimally processed.
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Cruciferous Vegetables
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Mutagenesis. 2010 Nov;25(6):595-602. doi: 10.1093/mutage/geq045. Epub 2010 Aug 16.
DNA damage and repair activity after broccoli intake in young healthy smokers.
Riso P1, Martini D, Møller P, Loft S, Bonacina G, Moro M, Porrini M.
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RESULTS:

Compared to typical smokers, the 
broccoli-eating smokers suffered 
41% fewer DNA mutations in their 
bloodstream after 10 days.

Why?

Mutagenesis. 2010 Nov;25(6):595-602. doi: 10.1093/mutage/geq045. Epub 2010 Aug 16.
DNA damage and repair activity after broccoli intake in young healthy smokers.
Riso P1, Martini D, Møller P, Loft S, Bonacina G, Moro M, Porrini M.
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MECHANISM:

“The reduction of DNA damage... may be due to 
direct or indirect antioxidant scavenger functions
of compounds in cruciferous vegetables, including 
vitamin C, carotenoids, polyphenols, folates and/or 
some isothiocyanates.”

ANTIOXIDANT FREE
RADICAL

Mutagenesis. 2010 Nov;25(6):595-602. doi: 10.1093/mutage/geq045. Epub 2010 Aug 16.
DNA damage and repair activity after broccoli intake in young healthy smokers.
Riso P1, Martini D, Møller P, Loft S, Bonacina G, Moro M, Porrini M.
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MECHANISM:
“Increased resistance to oxidative stress induced by 
cruciferous vegetables could be related to 
upregulation of antioxidant, phase II and other 
defense enzymes and/or increased levels of 
scavengers of ROS.”

Mutagenesis. 2010 Nov;25(6):595-602. doi: 10.1093/mutage/geq045. Epub 2010 Aug 16.
DNA damage and repair activity after broccoli intake in young healthy smokers.
Riso P1, Martini D, Møller P, Loft S, Bonacina G, Moro M, Porrini M.
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Wu X, Zhu Y, Yan H, et al. Isothiocyanates induce oxidative stress and suppress the metastasis potential of human non-small cell lung cancer cells. 



Copyright 2022

STUDY:
Put a layer of lung cancer cells in a petri 
dish, with a clear a swath down the middle

INTERVENTION:
Drip cruciferous vegetable compounds onto 
the cancer cells

CONTROL GROUP:
None added

Wu X, Zhu Y, Yan H, et al. Isothiocyanates induce oxidative stress and suppress the metastasis potential of human non-small cell lung cancer cells. 
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Isothiocyanates in cruciferous vegetables,
e.g. phenethyl isothiocyanate (PEITC) and 
benzyl isothiocyanate (BITC), are effective in 
reducing effect of carcinogens.

Petri dish

Lung cancer cells

Wu X, Zhu Y, Yan H, et al. Isothiocyanates induce oxidative stress and suppress the metastasis potential of human non-small cell lung cancer cells. 



Copyright 2022

Cells 
sta

y in
 place

!

Wu X, Zhu Y, Yan H, et al. Isothiocyanates induce oxidative stress and suppress the metastasis potential of human non-small cell lung cancer cells. 

Cells 
sta

y in
 place

!
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CONCLUSION: 

BITC and PEITC suppress lung cancer 

metastasis by modulating metastasis-related 
gene expression, inhibition of Akt/NFκB 
pathway.

Wu X, Zhu Y, Yan H, et al. Isothiocyanates induce oxidative stress and suppress the metastasis potential of human non-small cell lung cancer cells. 
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Fiber
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Cummings JH, Bingham SA, Heaton KW, Eastwood MA. Fecal weight, colon cancer risk, and dietary intake of nonstarch polysaccharides (dietary fiber). 



Copyright 2022

STUDY: 
Meta-analysis comparing fecal weight and transit 
time to colon cancer risk.

FINDINGS: 
Stool weight varied (0.16-1.04 lb/day) and was 
inversely related to colon cancer risk (r = -0.76).

Stool weight in Western populations is low (0.13-0.26 
lb/day), associated with increased colon cancer risk. 

Cummings JH, Bingham SA, Heaton KW, Eastwood MA. Fecal weight, colon cancer risk, and dietary intake of nonstarch polysaccharides (dietary fiber). 



Copyright 2022 https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/fibre-and-bowel-transit-times/BF3233807EE354316C209086EFC88869

Data from Gear, J., Brodribb, A., Ware, A., & Mannt, J. (1981)

https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/fibre-and-bowel-transit-times/BF3233807EE354316C209086EFC88869


Copyright 2022

Take home point:

Fiber is only found in plant-based foods, adds 
to stool bulk and transit speed, and reduces colon 
cancer risk!

Cummings JH, Bingham SA, Heaton KW, Eastwood MA. Fecal weight, colon cancer risk, and dietary intake of nonstarch polysaccharides (dietary fiber). 
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Phytates

Found in seeds (in all grains, 
beans, nuts, seeds), for storage 
of phosphorus.

Many anti-cancer properties:
Antioxidant, anti-inflammatory, 
and immune-enhancing.
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Phytates

Anti-cancer mechanisms:

- Detoxify excess heme iron, which otherwise 
generates hydroxyl radicals (inflammatory!)

- Support natural killer cells (destroy cancer cells)

- Support neutrophils, our first line of defense

- Prevent angiogenesis of blood vessels that may be 
feeding tumors
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Flaxseed

Has high level of lignans, 
phytoestrogens that dampen the 
effects of the body’s own estrogen.

…this is why flaxseed is a first line 
therapy for menstrual breast pain!
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Xenoestrogens are industrial compounds with an 
estrogenic effect.

• Polychlorinated biphenyl (PCBs)
• Bisphenol A (BPA)
• Phthalate esters (PE)

Phytoestrogens are plant-derived estrogenic compounds.

Xeno vs Phyto
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Fabian CJ, Kimler BF, Zalles CM, et al. Reduction in Ki-67 in benign breast tissue of high-risk women with the lignan secoisolariciresinol diglycoside. 
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STUDY: National Cancer Institute (2010)

Interventional trial of 45 women at high risk for breast 
cancer (previously diagnosed or with a suspicious 
biopsy), given 2 tsp flaxseed daily for 1 yr.

Fabian CJ, Kimler BF, Zalles CM, et al. Reduction in Ki-67 in benign breast tissue of high-risk women with the lignan secoisolariciresinol diglycoside. 
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RESULT: Biopsy results before/after were 
compared. On average, the women had fewer 
precancerous changes in their breasts after the 
year of flax lignans than before, and 80% had a 
drop in Ki-67, a biomarker of cell proliferation.

Fabian CJ, Kimler BF, Zalles CM, et al. Reduction in Ki-67 in benign breast tissue of high-risk women with the lignan secoisolariciresinol diglycoside. 
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STUDY: Women scheduled for breast surgery are 
divided in 2 groups:

- Group 1: Muffin with flaxseed, daily
- Group 2: Placebo muffin

Biopsies taken at time of diagnosis and
at time of surgery (mean 35 days apart).

Fabian CJ, Kimler BF, Zalles CM, et al. Reduction in Ki-67 in benign breast tissue of high-risk women with the lignan secoisolariciresinol diglycoside. 
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RESULTS: Women consuming flax muffins had:

- ↓ Tumor cell proliferation
- ↑ Tumor cell death rates
- Lower cancer aggressiveness scores

CONCLUSION: Flax may reduce tumor
growth in breast cancer… a potential
dietary alternative or adjunct to breast
cancer drugs.

Fabian CJ, Kimler BF, Zalles CM, et al. Reduction in Ki-67 in benign breast tissue of high-risk women with the lignan secoisolariciresinol diglycoside. 
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Soybeans contain a class of phytoestrogens called 
isoflavones.

So, soy has an “estrogen-like” effect…?

Soy
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Soy
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Soy

Phytoestrogens have a weak (+) effect on estrogen 
receptors, blocking estrogen’s more powerful effect.
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Soy

Soy phytoestrogen is also a selective estrogen receptor 
modulator (SERM)!

- Estrogen has an affinity for α receptors.
- Soy has an affinity for β receptors.

Soy’s effect on different tissues therefore depends on the 
ratio of α to β receptors.

α β
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Soy

Soy phytoestrogen is also a selective estrogen receptor 
modulator (SERM)!

- Lowers breast cancer risk (anti-estrogenic)
- Alleviates menopausal hot flashes (pro-estrogenic)

α β
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Adjakly M, Bosviel R, Rabiau N, et al. DNA methylation and soy phytoestrogens: quantitative study in DU-145 and PC-3 human prostate cancer cell lines. 
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MECHANISM: Soy isoflavones 
may reverse DNA 
hypermethylation and restore 
expression of oncosuppressor
genes BRCA1 and BRCA2.

Adjakly M, Bosviel R, Rabiau N, et al. DNA methylation and soy phytoestrogens: quantitative study in DU-145 and PC-3 human prostate cancer cell lines. 
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Turmeric

Active ingredient is curcumin, a yellow 
pigment present in the spice turmeric.



Copyright 2022
Park W, Amin AR, Chen ZG, Shin DM. New perspectives of curcumin in cancer prevention
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Turmeric belongs to all 3 classes of chemoprotective agents:

Carcinogen blockers:  Prevent DNA mutation

Antioxidants:  Prevent DNA mutation

Antiproliferatives:  Keep tumors from spreading

Park W, Amin AR, Chen ZG, Shin DM. New perspectives of curcumin in cancer prevention
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Turmeric aids cell cycle arrest and induces apoptosis via:
- Intrinsic and extrinsic apoptosis pathways
- NF-κB-mediated pathway
- PI3K/Akt signaling pathway

...and plays a role in epigenetics:
- Inhibits DNA methyltransferase (prevents DNA 

methylation)
- Inhibits histone modification

Park W, Amin AR, Chen ZG, Shin DM. New perspectives of curcumin in cancer prevention
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Turmeric: Impact on cancer pathways

Dissociates raptor from mTOR, inhibiting mTOR

Modulates tumor cell growth through multiple pathways:
- Cell proliferation pathway (cyclin D1, c-myc)
- Cell survival pathway (Bcl-2, Bcl-x, cFLIP, XIAP, c-IAP1)
- Caspase activation pathway (caspase-8, 3, 9)
- Tumor suppressor pathway (p53, p21)
- Death receptor pathway (DR4, DR5)
- Mitochondrial pathways
- Protein kinase pathway (JNK, Akt, and AMPK)

REF: Ravindran J, Prasad S, Aggarwal BB. Curcumin and cancer cells: how many ways can curry kill tumor cells selectively? 
Aaps J. 2009; 11(3):495–510. [PubMed: 19590964]
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Turmeric

Poor absorption limits utility… except in colon cancer! 

Turmeric blocks each stage of colon cancer progression:



Copyright 2022
Carroll RE, Benya RV, Turgeon DK, et al. Phase IIa clinical trial of curcumin for the prevention of colorectal neoplasia
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STUDY: Clinical trial of smokers (tend to have a lot of aberrant 
crypt foci) given curcumin.

RESULT: After 30 days, number of aberrant crypt foci was 
reduced by nearly 40%.



Copyright 2022 Sharma RA, McLelland HR, Hill KA, et al. Pharmacodynamic and pharmacokinetic study of oral Curcuma extract in patients with colorectal cancer. 
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STUDY: Individuals with FAP (polyps present) are given 
curcumin + quercetin (a phytonutrient in fruits and vegetables) 
for 6 months.

RESULT: Number and size of polyps decreased by greater 
than 50%.
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Cruz-Correa M, Shoskes DA, Sanchez P, Zhao R, Hylind LM, Wexner SD, Giardiello FM. Combination 
treatment with curcumin and quercetin of adenomas in familial adenomatous polyposis. Clin Gastroenterol 
Hepatol. 2006 Aug;4(8):1035-8. doi: 10.1016/j.cgh.2006.03.020. Epub 2006 Jun 6. PMID: 16757216.

Cruz-Correa M, Shoskes DA, Sanchez P, et al. Combination treatment with curcumin and quercetin of adenomas in familial adenomatous polyposis. 
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STUDY: Final attempt to save 15 patients whose colon cancer didn’t respond to 
chemo/radiation, started on turmeric extract. 

RESULTS: After 2-4 months, disease was stalled in ⅓ of patients.

Before treatment, 11 adenomas 
were present, averaging 4 mm.

Rectum of Patient 3

At 3 months of treatment with curcumin 
and quercetin, the rectum was polyp free.
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• Exercise decreases risk of many types of cancers and may 
even be protective against progression of some cancers

• Maintains or decreases weight, increases lean muscle mass 
and strength, increases cardiorespiratory and metabolic fitness, 
decreases risk of osteoporosis, improves fatigue, depression, 
and anxiety

Why Exercise for Cancer?
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Sitting Facts
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Katzmarzyk, Peter; Church, Timothy; 
Craig, Cora; Bouchard, Claude
Medicine & Science in Sports & 
Exercise. 41(5):998-1005, May 
2009.
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Link to Study

https://pdfs.semanticscholar.org/9ffa/a4b3350fbbccd023810a45789802ace4d986.pdf
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Cardiorespiratory Fitness and Health
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Link to Study

N=38,000 men received VO2max test; followed 1972-2003. 
ACLS, Dallas, Texas.

Sui, Xuemei et al. MSSE. vol. 42,5 (2010): 872-8.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2859116/
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Fitness level provides some protection against the harms of smoking
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Sui et al. 2010 

Multivariate risk for lung 
cancer mortality by 
smoking status and 
fitness level. Hazard 
ratios adjusted for age, 
examination year, 
alcohol use, BMI, 
physical activity, and 
family history of cancer. 
*Significant difference 
compared to the 
reference (P < 0.05).
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Link to Study

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3774121/


Multistage Carcinogenesis: Processes and Prevention Strategies of 
Exercise

Adapted from: Eickmeyer (2012) The Role and Efficacy of Exercise in Persons With Cancer
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Mechanisms for exercise and decreased cancer risk and progression

• Reduces the negative effects energy imbalance 
• Decreases circulating leptin, decreases the mitogenic effects of estrogen
• Increases circulating adiponectin (breast, colon, endometrial, prostate)
• Reduces circulating insulin and IGF-1

• Decreases estradiol and increases sex-hormone binding globulin (SHBG)
• Induces apoptosis and inhibits growth and proliferation of tumors
• Inhibits angiogenesis of tumor cells
• Inhibits adipocyte IL-6-induced cell proliferation 

Hursting et al. (2012) Cancer Prev Res; Friedenreich et al. (2010) J Clin Oncol; Alegre et al.  (2013) Asian Pacific J Cancer Prev; 
Friedenreich et al. (2010) J Clin Oncol; Alegre et al.  (2013) Asian Pacific J Cancer Prev
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Mechanisms for exercise and decreased cancer risk and progression

• Exercise causes an intermediate dose of a stressor and temporarily 
increases formation of ROS through increased oxidative phosphorylation

• Body adapts by increasing innate antioxidant capability (MnSOD, 
glutathione peroxidase, etc)

• Causes a long-term reduction of oxidative stress produced through 
other sources (i.e. high calorie diets or chemotherapy)

Radak et al. (2008) Ageing Research Reviews; Ristow et al. (2010) Experimental Gerontology 
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Exercise and Adiponectin
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Exercise Cuts Colorectal Cancer Risk

• Colonic transit time (CTT) is decreased as a result of exercise, which decreases the exposure to 
carcinogens, the concentration of bile acids and colonic segmentation

• Exercise up-regulates IGF-binding protein 3 (IGFBP-3) 
– Limiting the effects of IGF-1 on the colon mucosa

• Exercise down-regulates Prostaglandin E2
– PGE2 modulates the β-catenin signaling axis, a key pathway for colorectal tumorigenesis

Chan (2006) Trends in Molecular Medicine; http://www.health.am/cr/colorectal-cancer/

Slow TransitRapid Transit



CANCER CACHEXIA
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Cancer Cachexia

• Complex disorder characterized by a 
progressive weight loss, with catabolism 
of adipose tissue and skeletal muscle, 
affecting up to 50 % of cancer patients

• Cachexia accounts for 20 % cancer 
deaths 
– occurring with 25–30 % total body weight 

loss

• Must try to attenuate or prevent weight 
loss occurring upon diagnosis and 
tackling the effects of cachexia in the early 
stages of disease
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Chemotherapy-induced mitochondrial damage in heart and 
skeletal muscle tissue

Doxorubicin-

induced cardiotoxicity and 
weakness in skeletal muscle
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Exercise to Reduce Cancer Cachexia

• Is anti-inflammatory--counteracts muscle catabolism by increasing 
protein synthesis and reducing protein degradation

• Enhanced insulin sensitivity increases transport of glucose and 
amino acids through would help to partially reverse the muscle 
wasting process through increasing substrate concentration.

• Increases FFM, muscle strength and function, cardiovascular fitness 
and decreases fatigue, ultimately resulting in an increased Quality of 
Life 

Gould et al. (2013) J Cachexia Sarcopenia Muscle. Cancer cachexia prevention via physical exercise: molecular mechanisms
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Key Mechanisms in Cancer Cachexia and the Influence of Exercise
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Key Mechanisms in Cancer Cachexia and the Influence of Exercise
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Other Benefits of Exercise for Cancer Survivors

• Increases energy levels and improves stamina for 
upcoming treatments

• Increases blood flow and reduces the risk of blood clots
• Decreases nausea; improves appetite and sleep patterns

• Increases the production of endorphins in the brain, 
elevates mood and self-esteem; creates a sense of well-
being and QOL

theruniverse.com ; news.cornell.edu
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Questions?



Thank You
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Image Documentation

Double click to view 
image documentation


