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How might chemicals increase breast cancer 

risk? 

• Damaging DNA 

 Ionizing radiation 

• Promoting tumor 
growth 

HRT 

 

 

• Disrupting 
development  -> 
vulnerability 

  DES 
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Example mammary carcinogen and 

endocrine disruptor exposures 

• Benzene 

• 1,3-butadiene 

• PAHs 

• PFOA 
 

3 



What kinds of studies reveal cancer causes? 

• High, well-defined exposures among large groups 

Not 

exposed 

Exposed 

Disease No disease 
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What kinds of studies reveal cancer causes? 

• Occupational studies 
– Men, chemicals, cancers (not breast) 

– And… 

 

 

 

 

• Accidents/disasters (e.g. ionizing radiation) 

• Pharmaceuticals (e.g. HRT) 
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Human studies 

 

 

• Other differences between groups? 
– HRT 

• Appropriate measurements taken at an 
appropriate time? 
– DDT 

• Other factors interacting with the 
exposure being studied? 
– PCBs 
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Animal Studies 

• 216 chemicals found to cause mammary 

tumors in rodents 

 

 

 

 

 

• Animals typically exposed only as adults 
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Animal Studies 
• Rats aren’t people! 
• But rodent and human results are generally 

consistent 
Exposure 

Human Breast 

Cancer 

Rodent Mammary 

Tumors 

HRT (E + P) + + 

HRT (E) (+) + 

Oral Contraceptives (E + P) + + 

DES + + 

Griseofulvin, Furosamide,          

Metronidazole (+) + 

Indomethacin, Nitrofurantin   (-) + 

Ionizing radiation + + 

Alcohol + (+) 

Heterocyclic amines (meat) (+) + 

Sleep disruption (+) + 

Ethylene oxide (+) + 

PAH (+) + 

Solvents (+) + 

DDE (tested in adult) - - 

DDT (early exposure) (+) Not tested 

PCBs (testing adults, entire 

population) - - 

PCBs (polymorphism) (+) Not tested 

Dioxin (early exposure) (+) (+) 

Rudel et. al 2014 

Environmental Health 

Perspectives  
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In vitro tests 
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