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The Role of Genes & Environment in Cancer Development



Categories of Cancer Causes and Risk Factors
q Growing older
q Tobacco
q Sunlight
q Ionizing radiation
q Certain chemicals
q Viruses & bacteria
q Certain hormones
q Family history of cancer
q Alcohol
q Poor diet, lack of physical 

activity, or being 
overweight

Click for detailed information about the most common risk factors for cancer.
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http://www.medicinenet.com/cancer_causes/page6.htm
http://www.medicinenet.com/cancer_causes/page6.htm
http://www.cancer.gov/images/Documents/5d17e03e-b39f-4b40-a214-e9e9099c4220/Cancer%20and%20the%20Environment.pdf


Ionizing Radiation and Cancer Risk

From L. J. Kleinsmith, Principles of Cancer 
Biology. Copyright (c) 2006 Pearson Benjamin 
Cummings.



Geographical Differences in Cancer Prevalence

From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.



Environmental Factors More Important 
Than Heredity in Causing Cancer



Heredity and Cancer Risks



Chemicals and Cancer Risk

From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.

Patterns of industrial pollution & Cancer Death RatesDifference in Carcinogenic Potency





Increases larger with each generation
Not all cancers
Smoking related cancers going down



Cancer Deaths (%) Linked to Diet 



Diet and Cancer Risk

Adapted from B. Armstrong 
and R. Doll, Int. Journal of 
Cancer 15 (1975):617.

Epidemiologists 
estimate that diet 
plays a role in ~30 
- 35% of all fatal 
cancers!
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Cigarette Smoking and Lung Cancer

Based on data from The Health consequences of Smoking –
Cancer: A Report of the Surgeon General -1982 (Rockville, 
MD: US. Department of Health and Human Services, 1982).



Dose Response Relationship Between 
Cigarette Smoking and Lung Cancer

From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.



Interaction of Alcohol and Tobacco Smoke in 
Causing Mouth and Throat Cancer

Based on data from W.J. Blot et al, Cancer 
Research 48 (1988): 3285 (Table 4).









Binge Drinking (CDC.gov)



Alcohol is a PROMUTAGEN converted into acetaldehyde. 
Acetaldehyde can cause cancer by damaging our DNA and 
preventing it from being repaired 
Alcohol can increase the level of hormones such as 
estrogen in the body 
• Alcohol can cause cirrhosis of the liver, by repeatedly 

damaging the liver eventually leading to liver cancer 
• Alcohol makes it easier for cancer-causing chemicals, 

such as those found in tobacco, to be absorbed in the 
mouth or throat 

• Alcohol can cause highly reactive molecules known as 
Reactive Oxygen Species or ROS

How does alcohol consumption lead to cancer



Infectious Agents Linked to Cancer


