
The Breast Cancer  Education Association Annual Conference

St. Paul, Minnesota
October 6, 2018

Robert J. Turesky, Ph.D.
Masonic Cancer Center

Department of Medicinal Chemistry

University of Minnesota, MN 

Dietary and Environmental Carcinogens ï

What to Avoid? 



A lot of research focuses on agents that can cause 

cancer



Drug Safety 

Paracelsus (born Philippus Aureolus Theophrastus Bombastus von Hohenheim

Swiss physician, alchemist

"Alle Dinge sind Gift und nichts ist ohne Gift; 

allein die Dosis macht, dass ein Ding kein Gift 

ist.ò ( "All things are poison and nothing is 

without poison; only the dose makes a thing not 

a poison.ò 
Paracelsus

1493-1541 



ü Introduction to research in the Turesky Laboratory at the University of Minnesota

ü The World Health Organization (IARC)

ü What is DNA and a mutation?

ü Chemicals in the environment and diet that may cause cancer 

Å Contraceptives, tobacco, alcohol, meat, chemicals in packaging materials (multiple sites 

including mammary gland) 

Å Alcohol (liver, colon, mammary gland)

Å Cigarettes (lung, esophagus, liver, pancreas, colon, mammary gland)

Å Traditional herbal medicines (kidney, bladder, liver)

Å UV light, excessive sun exposure (skin cancer)

Å Cooked meats and cooking fumes (lung, colon, pancreas, prostate, mammary gland)

ü Lifestyle factors

Å Physical exercise

Å Obesity (multiple cancers)

Outline of Presentation



Å Aldehydes

Å PAHs

Å Nitro PAHs

Å HAAs

Aristolochic Acids
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Peroxides

Exhaust gas Cigarette smoke

Cooked meats

ü Chemical exposures are thought to contribute to cancer in humans

Turesky Lab: identifying hazardous chemicals in the 

environment and diet



Diet and cancer: many cancers are caused by lifestyle 

factors, not genetics



Biospecimens

Grilled meat Bacon Air pollution Car exhaust

Coffee
PesticidesPlastic food 

containers 

Herbal 

medicine Plastic water 

bottles

Drugs

Food packaging 
Alcohol

Processed meat

Urine HairBlood Finger nailsSaliva Breast milk Biopsy tissue

Dietary & Environmental Exposures



How we measure chemicals and biomarkers in human 

studies?

A mass spectrometer measures the molecular weight of chemical like a scale measures our body weight



ü1969: IARC Monographs on the

Evaluation of Carcinogenic Risk of

Chemicals to Humans

üLeading experts in fundamental

research and epidemiologists review

the impact of chemicals and life-

style factors on health risk for

IARC

üIARC Monograph Vol 114: Red and

Processed Meats: 22 experts from

10 countries ïevaluated over 800

studies

What is the International Agency for Research on 

Cancer  (IARC)?



·Biochemical information storage and retrieval system (a cellôs hard drive)

·Contains only 4 different components (A, C, G, and T) linked in two anti-parallel 
strands.

·DNA encodes for the information to produce our cells and our body

What is DNA?

DNA
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DNA Helix

Chemicals in the environment or diet ñlatch-onò to 

DNA and induce a mutation when the cell divides

How do mutations and cancer occur and what is 

chemical carcinogenesis ?

Cancerous 

cell

Mutations that occur to genes that are tumor 

suppressor proteins (enzymes) are particularly bad!


