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Why talk about cancer?

• Cancer is not the only concern with pesticide exposure!

• I’ve been asked to speak about glyphosate recently
Highlighted some basic misunderstandings about cancer

• Also, … 



Why talk about cancer?

… because it affects nearly everybody

either directly or indirectly 38.4%
Of all men and women in the US will receive 

a cancer diagnosis at some point in their 
lives.





Note: this is death rate not incidence rate.



Note: this is death rate not incidence rate.



NIH’s cancer-causing chemicals in the environment:
•Aflatoxins

•Aristolochic Acids

•Arsenic

•Asbestos

•Benzene

•Benzidine

•Beryllium

•1,3-Butadiene

•Cadmium

•Coal Tar and Coal-Tar Pitch

•Coke-Oven Emissions

•Crystalline Silica (respirable size)

•Erionite

•Ethylene Oxide

•Formaldehyde

•Hexavalent Chromium Compounds

•Indoor Emissions from the Household Combustion of Coal

•Mineral Oils: Untreated and Mildly Treated

•Nickel Compounds

•Radon

•Secondhand Tobacco Smoke (Environmental Tobacco Smoke)

•Soot

•Strong Inorganic Acid Mists Containing Sulfuric Acid

•Thorium

•Trichloroethylene

•Vinyl Chloride

•Wood Dust

https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/aflatoxins
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/aristolochic-acids
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/arsenic
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/asbestos
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/benzene
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/benzidine
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/beryllium
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/butadiene
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/cadmium
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/coal-tar
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/coke-oven
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/crystalline-silica
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/erionite
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/ethylene-oxide
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/formaldehyde
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/chromium
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/indoor-coal
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/mineral-oils
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/nickel
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/radon
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/secondhand-smoke
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/soot
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/inorganic-acid
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/thorium
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/trichloroethylene
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/vinyl-chloride
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/wood-dust


• Constantly exposed to carcinogens in our ideal diet
• Estimated we consume 1.5 grams of pesticide daily

• These are naturally occurring plant protectants

• Only a few (< 100) tested but ~50% of them are mutagens

• Begs the question: 

if we eat this many cancer causing foods,

how do we not all die of cancer?



• Reality is that our body is full of mechanisms that prevent cancer.

• The development of a metastatic aggressive cancer is the result of 
failures at multiple levels throughout the development of cancer.

• It takes many ‘hits’ to set cancer development in motion



• Reality is that our body is full of mechanisms that prevent cancer.

• The development of a metastatic aggressive cancer is the result of 
failures at multiple levels throughout the development of cancer.

• It takes many ‘hits’ to set cancer development in motion

This is a reason why applicators are more at risk than the 
general population. Applicators have repeat exposures over 
long periods of time.







Tumors are what we typically think of when we think of cancer.

https://www.bu.edu/eng/2013/04/24/computer-simulations-suggest-new-pathways-for-cancer-progression/





So, on to the details

https://radiationtherapycompany.weebly.com/biochemical-pathway.html





Stages of cancer development

• Stage 0 means there's no cancer, only abnormal cells with the 
potential to become cancer.

• Stage I means the cancer is small and only in one area. This is also 
called early-stage cancer.

• Stage II and III mean the cancer is larger and has grown into nearby 
tissues or lymph nodes.

• Stage IV means the cancer has spread to other parts of your body. It's 
also called advanced or metastatic cancer.



Stages of cancer development





Genes involved with cancer

• Oncogenes: genes that promote cancer

• Proto-oncogenes: normal gene before 
mutations

• Tumor suppressor genes: genes that 
normally restrain cell growth but can 
break

• Mutator /DNA repair genes: normally fix 
broken DNA but can break















http://bdj.pensoft.net//showimg.php?filename=oo_85929.gifhttp://bdj.pensoft.net//showimg.php?filename=oo_85929.gif





• Carcinogenic to humans.

• Likely to be carcinogenic to humans.

• Suggestive evidence of carcinogenic potential.

• Inadequate information to assess carcinogenic potential.

• Not likely to be carcinogenic to humans.

• Multiple descriptors (differing routes).

(2005)

How does EPA classify carcinogenicity of pesticides?



In our daily lives what causes cancer?



In our daily lives what causes cancer?

• I’m warning you this answer is really boring.



In our daily lives what causes cancer?

• I’m warning you this answer is really boring.

----> Do the things your mother told you to do.



For example: breast cancer













Please feel free to reach out to me at:

pamela.j.bryer@maine.gov











https://www.slideshare.net/ashokktt/biochemistry-of-cancer-37948337





How does EPA classify carcinogenicity of pesticides?

Standard EPA classification categorization descriptions

Group A: "Human Carcinogen"

"This group is used only when there is sufficient evidence from epidemiologic studies to support a causal association between exposure to the agents and cancer."

Group B (1 and 2): "Probable Human Carcinogen"

"This group includes agents for which the weight of evidence of human carcinogenicity based on epidemiologic studies is "limited" and also includes agents for which the weight of evidence of 
carcinogenicity based on animal studies is "sufficient". The group is divided into two subgroups. Usually, Group B1 is reserved for agents for which there is limited evidence of carcinogenicity from 
epidemiological studies. It is reasonable, for practical purposes, to regard an agent for which there is "sufficient evidence of carcinogenicity " in animals as if it presented a carcinogenic risk to humans. 
Therefore, agents for which there is "sufficient" evidence from animal studies and for which there is "inadequate evidence" or "no data" from epidemiologic studies would usually be categorized under 
Group B2."

Group C: "Possible Human Carcinogen"

"This group is used for agents with limited evidence of carcinogenicity in animals in the absence of human data. It includes a wide variety of evidence, e.g., (a) a malignant tumor response in a single 
well-conducted experiment that does not meet conditions for sufficient evidence, (b) tumor responses of marginal statistical significance in studies having inadequate design or reporting, (c) benign 
but not malignant tumors with an agent showing no response in a variety of short-term tests for mutagenicity, and (d) responses of marginal statistical significance in a tissue known to have a high or 
variable background rate."

Group D: "Not Classifiable as to Human Carcinogenicity"

"This group is generally used for agents with inadequate human and animal evidence of carcinogenicity or for which no data are available."

Group E: "Evidence of Non-Carcinogenicity for Humans"

"This group is used for agents that show no evidence for carcinogenicity in at least two adequate animal tests in different species or in both adequate epidemiologic and animal studies.

The designation of an agent as being in Group E is based on the available evidence and should not be interpreted as a definitive conclusion that the agent will not be a carcinogen under any 
circumstances."




