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Parkinson’s disease was once rare …

First page of An Essay on the Shaking 

Palsy, 1817

Illustration of London Fog, 1847
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Source: Dorsey ER, Bloem BR. The Parkinson Pandemic—A Call to Action. JAMA Neurol. 2018;75(1):9–10. doi:10.1001/jamaneurol.2017.3299

…but is now the fastest growing brain disease …
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Source:  GBD 2016 Parkinson’s Disease Collaborators. Lancet Neurology 2018;17:939-53

…in the world
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Outline

Parkinson’s is largely man-made



Sources:  Chart showing correlation between increased cigarette consumption and incidence of lung cancer, with a lag time. 

https://en.wikipedia.org/wiki/File:Smoking_lung_cancer.png#/media/File:Smoking_lung_cancer.png; Proctor RN. The history of the discovery of the cigarette–lung cancer link: 

evidentiary traditions, corporate denial, global toll Tobacco Control 2012;21:87-91.

Before the advent of 

cigarettes, “doctors took 

special notice when 

confronted with a case, 

thinking it a

once-in-a-lifetime oddity”

Some common diseases are clearly man-made



The heritability of Parkinson’s is low

Sources:  van Dongen J et al.  Nature Review Genetics 2012;13:640-53; organized by Drs.  J.S. Bogers and Bastiaan Bloem



Sources: Klein C, Westenberger A. Genetics of Parkinson's disease. Cold Spring Harb Perspect Med. 2012;2(1):a008888.; Hernandez DG, Reed X, Singleton AB. Genetics in Parkinson 

disease: Mendelian versus non-Mendelian inheritance. J Neurochem. 2016;139 Suppl 1(Suppl 1):59–74. doi:10.1111/jnc.13593

GENES LINKED TO 

PARKINSON’S

FREQUENCY IN 

PARKINSON’S

ENVIRONMENTAL 

INTERACTIONS

SNCA <<1%
Paraquat

Rotenone

LRRK2 ~2-3% Paraquat

VPS35 <1% Rotenone

Parkin ~1%
Paraquat

Rotenone

PINK1 <1% Manganese

DJ-1 <<1% Rotenone

ATP13A2, PLA2G6, PARK9, 

FBXO7
<<1% Manganese

GBA 5-14% MPTP

AUTOSOMAL 

DOMINANT

AUTOSOMAL 

RECESSIVE
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GENETIC 

RISK FACTOR

Less than 15% of people with Parkinson’s have identifiable 
genetic risk factor



We can stop fueling the rise of Parkinson’s by banning 
paraquat

Sources: U.S. Geological Survey; Sadie Costello, Myles Cockburn, Jeff Bronstein, Xinbo Zhang, Beate Ritz, Parkinson's Disease and Residential Exposure to Maneb and 

Paraquat From Agricultural Applications in the Central Valley of California, American Journal of Epidemiology, Volume 169, Issue 8, 15 April 2009, Pages 919–926, 

https://doi.org/10.1093/aje/kwp006 

POUNDS PER SQUARE MILE

< 0.05

0.05 – 0.46

0.47 – 2.66

> 2.66

No Estimated Use

Estimated use of paraquat on U.S. Agricultural land, 2016 



Source: Gillam C and Uteuova C. Secret files suggest chemical giant feared weedkiller’s link to Parkinson’s disease. The Guardian. 20 October 2022.  Available at:  

https://www.theguardian.com/us-news/2022/oct/20/syngenta-weedkiller-pesticide-parkinsons-disease-paraquat-documents

In October, the Guardian released an exposé on paraquat, 
Parkinson’s disease, and the companies that produce it
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https://www.theguardian.com/us-news/2022/oct/20/syngenta-weedkiller-pesticide-parkinsons-disease-paraquat-documents


Source: Gillam C and Uteuova C. Secret files suggest chemical giant feared weedkiller’s link to Parkinson’s disease. The Guardian. 20 October 2022.  Available at:  

https://www.theguardian.com/us-news/2022/oct/20/syngenta-weedkiller-pesticide-parkinsons-disease-paraquat-documents

The makers of paraquat have known about its health risks for 50+ 
years
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Year Event

1955 Imperial Chemical Industries identifies paraquat as a potent weed killer

1962 Company introduces paraquat (brand name Gramoxone) into UK and later the U.S.

1964 Company finds skin exposure to paraquat in rabbits in very high doses causes “weakness and incoordination” 

1966 Company scientists find that some rats and mice given large doses of paraquat display a stiff gait or tremors

1968 Poisoning deaths and suicides due to paraquat start to rise

1974 State regulators express concerns about workers “who might inadvertently lick small quantities of paraquat 
residue off lips, or inhale paraquat mist;” rumors circulate that some in EPA are in favor of banning paraquat

1975 Meeting between Imperial Chemical Industries and Chevron reports that long-term spraying could injure the 
brain and spinal cord

1976 Autopsy of farmworker shows “degenerative changes” in the “cells of substantia nigra”

1985 Chevron memo reports scientific article showing “extraordinarily high correlation of .967 was found between 
levels of pesticide use and Parkinson’s cases.”  Memo warns that paraquat could become a huge legal liability 
like asbestos and says, “Parkinson’s can go on for decades”

https://www.theguardian.com/us-news/2022/oct/20/syngenta-weedkiller-pesticide-parkinsons-disease-paraquat-documents


Source:  Kenyon G. The man who studies the spread of ignorance.  BBC Future, 6 January, 2016.  Available at:  https://www.bbc.com/future/article/20160105-the-man-who-

studies-the-spread-of-ignorance. 

These industry actions are designed to foster ignorance
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Iain Boal

Agnotology

• Intentional production of ignorance 
or doubt, often for commercial gain

• Used by tobacco companies (“Doubt 
is our product”) to conceal health 
risks of smoking

• Later applied to climate change
• And for over 50 years to chemicals 

linked to Parkinson’s disease

https://www.bbc.com/future/article/20160105-the-man-who-studies-the-spread-of-ignorance


Trichloroethylene may be 
another cause of Parkinson’s

Trichloroethylene (TCE)



Source: Goldman SM et al. Annals of Neurology 2012;71:776-84 16

TCE is associated with a 500% increased 

risk of Parkinson's, …

Time lag between exposure and diagnosis of Parkinson’s can be 10-40 years



Source: Department of Health and Human Services. Agency for Toxic Substances and Disease Registry. Toxicological profile for trichloroethylene. June 2019. Page 4 U.S Department. CAS No. 79-01-6.
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… and causes cancer

"Exposure to TCE was associated with excess incidences of liver 

cancer, kidney cancer, non-Hodgkin's lymphoma, prostate 

cancer, and multiple myeloma."



In the 1970s, TCE was ubiquitous

Source: JPD 2023;12:203-18



Even doctors used it to anesthetize patients

Courtesy of Dr. Victor Poleshuck, Clinical Professor, Emeritus, Department of Obstetrics and Gynecology, University of Rochester
Sources:   https://anesthesiamuseum.wordpress.com/cyprane-trilene-inhaler/; https://www.sciencedirect.com/science/article/abs/pii/0002937853906279

“Trilene (trichloroethylene) is a 
potent analgesic drug. Its margin of 

safety and ease of administration will 
ultimately make it a standard agent 
on all delivery floors. Trilene's wide 
variety of uses will probably allow 
almost every obstetrician to find a 

place for it in his obstetrical practice”

– Dr. Charles Flowers, Jr., American 
Journal of Obstetrics and Gynecology, 

1956

https://anesthesiamuseum.wordpress.com/cyprane-trilene-inhaler/
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.sciencedirect.com_science_article_abs_pii_0002937853906279&d=DwMF-g&c=4sF48jRmVAe_CH-k9mXYXEGfSnM3bY53YSKuLUQRxhCwrmQ9ZDKmVaAI6sBPw4Jo&r=woxlC7uUFtU8b2D6XJh2jDaaO3uy_tERi2KCTxZb-5E&m=e-44PbhVfrvgH_vDOhw95CaSbPhkSRbRkBpA7NLoRoCvStZhXi9xN0moiN7SjP-M&s=WgmsxUfQn6g6Jres58Y-dGUxVQApcOUoJXp3DD6pLhw&e=


It is still with us today

Sources: EPA; Barringer F. E.P.A. Charts Risks of a Ubiquitous Chemical. The New York Times. September 30, 2011.; Gash D., Rutland K., Hudson N. et al Trichloroethylene: 

Parkinsonism and complex 1 mitochondrial neurotoxicity. Annals of Neurology 2008; 63(2): 184-192  https://doi.org/10.1002/ana.21288

Map of U.S. Superfund sites contaminated with trichloroethylene, 2018



TCE can contaminate the air, ground water, and homes

Source: JPD 2023;12:203-18



TCE contaminated the Marine base Camp Lejeune

Source:  Breed AG, Biesecker M, Waggoner M, AP. Victims: Marines failed to safeguard water supply. San Diego Union Tribune. May 18, 2013; https://www.vetshq.com/camp-lejeune-toxic-water/
22

https://www.vetshq.com/camp-lejeune-toxic-water/


Contaminated sites are everywhere …

Sources:   Bridge Michigan,  January 17, 2018. Available at:  https://www.bridgemi.com/michigan-environment-watch/michigan-has-7300-toxic-sites-money-cleanups-almost-gone; 

https://upnorthlive.com/news/local/egle-to-hold-meeting-on-cancer-causing-chemical-discovered-in-groundwater https://www.scientificamerican.com/article/carcinogenic-chemical-spreads-beneath-american-

town/

TCE from an automobile 
manufacturer dissolved into 
the groundwater and formed 
an underground plume
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https://www.bridgemi.com/michigan-environment-watch/michigan-has-7300-toxic-sites-money-cleanups-almost-gone
https://upnorthlive.com/news/local/egle-to-hold-meeting-on-cancer-causing-chemical-discovered-in-groundwater
https://www.scientificamerican.com/article/carcinogenic-chemical-spreads-beneath-american-town/


Map of Superfund sites in Silicon Valley contaminated with trichloroethylene 

… including in Silicon Valley

Source: EPA 15



Jane Horton outside her home in Mountain View, CA with her TCE-remediation system

Fortunately, vapor intrusion is addressable

Source: Courtesy of Michelle Le, Mountain View Voice 26



New York state has hundreds of contaminated sites
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Nassau, NY



… including at a dozen dry cleaners in 
Rochester, NY

Source:  New York State Department of Environmental Conservation



Knowledge of TCE’s dangers is not new

28Source:  McCord CP. Toxicity of trichloroethylene. JAMA 1932; 1932;99(5):409. doi:10.1001/jama.1932.02740570055030



Outline

Parkinson’s is preventable



To the extent Parkinson’s is man-made, it can be 
human-ended

Sources: Sirwan K. L. Darweesh SKL and colleagues . Am J Epidemiol 2-16;183:1018-26; Greve PA, Van Zoonen P. Organochlorine Pesticides and PCBs in Tissues from Dutch 

Citizens. 1990.; Report on Carcinogens Background Document for Trichloroethylene. National Toxicology Program; December 13-14, 2000. ; European Environment Agency, 

National Emission Ceilings Directive emissions data viewer 1990-2017. https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data-viewer-2 Accessed September 

2019.

Air Pollution
Nationwide emissions of common 

air pollutants decreased by >50% 

between 1990 and 2012

Pesticides
Between 1968 and 1986, when 

tested in patient adipose tissue, 

levels of Dieldrin, DDT, and their 

metabolites dropped between 75 

and 90% 

Trichloroethylene
In 1981, levels of airborne TCE 

levels were among the lowest in 

Europe

>
Substantial decrease in 

the incidence of 
Parkinson’s disease in the 
Netherlands, 1990-2000
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We can end Parkinson’s disease

Prevent
• Ban paraquat and trichloroethylene

• Exercise, eat well, and enjoy your coffee

• Take care of your brain

Advocat

e

• Push for greater funding

• Support research efforts

• Share your story

Care
• Receive the care you want

• Expand telemedicine reimbursement

• Learn more about Parkinson’s 

Treat
• Join a clinical study

• Know your ancestry

• Participate in research from your home

31info@endingPD.org

PACT



1. Hold wrongdoers accountable

• Ask questions

• Demand action

2. Ban paraquat, trichloroethylene (TCE), and perchloroethylene 

(PCE) at the federal level

3. Read Ending Parkinson’s Disease

• Available on Amazon (authors are devoting their 

proceeds to stop Parkinson’s) 

• If you cannot afford a copy, email us 

(info@endingPD.org), and we will send you one

4. Join PD Avengers:  www.pdavengers.com

5. Tell us your story:  info@endingPD.org

But we must act
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