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-+ We are living in an age of degenerative and man-made

diseases

Epidemiological Transition Model: Abdel Omran (1971)

Stage of Epidemiologic Transition

Pestilence Receding Degenerative Delayed
and Famine Pandemics and Man-Made Degenerative
Disease Diseases and
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Crude
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Professor Abdel Omran
Stage of Demographic Transition

Early Late Post-

© | Privileged and Confidential. All rights reserved. ~ Source: Omran AR. The epidemiologic transition: a theory of the epidemiology of population change. 1971. Milbank Q. 2005;83(4):731-757. doi:10.1111/j.1468-0009.2005.00398.x



- In contrast to other diseases, the major descriptions of

d
many neurodegenerative diseases are recent

Year Disease
‘ '
N L7 1817 Parkinson’s disease
2NN
I I 1869 Amyotrophic lateral sclerosis
- 1906 Alzheimer’s disease
I * I 1964 Progressive supranuclear palsy
‘ 1976 Dementia with Lewy bodies

© | Privileged and Confidential. All rights reserved. Source: Sakowski SA, Koubek EJ, Chen KS, Goutman SA, Feldman EL. Ann Neurol 2024. doi: 10.1002/ana.26897
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These conditions have modest genetic contributions

Disease

Parkinson’s disease

Most common genetic cause

LRRK2 mutation

Prevalence

~2%-3%

ALS

C9orf72 mutation

~5%-10%

Alzheimer’s disease

PSENT mutation

<1%

Progressive supranuclear palsy (PSP) |MAPT mutation

<1%

Dementia with Lewy bodies GBA mutation?

<1%

© | Privileged and Confidential. All rights reserved.

Source: Van Dongen J et al. Nature Review Genetics 2012;13:640-53; organized by Drs. J.S. Bogers and Bastiaan Bloem, Nadide Cemre Randa et al. IJND 2019;2:007

Rubika Balendra,Adrian M Isaacs Nat Rev Neurol. 2018 Sep;14(9):544-558 , Evke. W.. & Velinov, M. (2021). FMR1 and Autism. an Intriguing Connection Revisited. Genes
12(8), 1218. , Davis M. E. (2016). Glioblastoma: Overview of Disease and Treatment. Clinical journal of oncology nursing. 20(5 Suppl). S2-S8 , Rongve. A., Witoelar, A.. Ruiz, A.

etal. Sci Rep 9, 7013 (2019) , Marco Baptista, PhD, Practical Neurology April 2016 issue,Orame T. et al Curr Neurol Neurosci Rep. 2018 Aug 10:18(10):67 Yu Wu L. et al Brain

Communications, Volume 6. Issue 4, 2024 fcae190, Wen Y. et al J Parkinsons Dis. 2021 Feb 2:11(1):93-105



https://pubmed.ncbi.nlm.nih.gov/37980685/
https://clinmedjournals.org/articles/ijnd/international-journal-of-neurodegenerative-disorders-ijnd-2-007.php?jid=ijnd#:~:text=Amyloid%20precursor%20protein%20%28APP%29%2C,in%20the%20literature%20%5B4%5D
https://pmc.ncbi.nlm.nih.gov/articles/PMC6417666/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6417666/
https://pubmed.ncbi.nlm.nih.gov/34440392/#:~:text=ASD%20affects%20about%202%25%20of,fragile%20X%20syndrome;%20neurodevelopmental%20disorders
https://pubmed.ncbi.nlm.nih.gov/34440392/#:~:text=ASD%20affects%20about%202%25%20of,fragile%20X%20syndrome;%20neurodevelopmental%20disorders
https://pmc.ncbi.nlm.nih.gov/articles/PMC5123811/#:~:text=Risk%20Factors,et%20al.%2C%202014
https://www.nature.com/articles/s41598-019-43458-2#citeas
https://www.nature.com/articles/s41598-019-43458-2#citeas
https://practicalneurology.com/diseases-diagnoses/movement-disorders/parkinsons-pathology-elucidating-the-role-of-lrrk2/30475/?c4src=top5
https://link.springer.com/article/10.1007/s11910-018-0874-y
https://academic.oup.com/braincomms/article/6/4/fcae190/7685922?guestAccessKey=
https://academic.oup.com/braincomms/article/6/4/fcae190/7685922?guestAccessKey=
https://pmc.ncbi.nlm.nih.gov/articles/PMC7990399/

Outline

Degenerative & man—-made disease
Parkinson’s disease

Conclusion

© | Privileged and Confidential. All rights reserved. i]lfO({l‘PDplaI],Org / PDplal'l.Org 6



Parkinson’s disease was once rare...

ON THE

SHAKING PALSY.

|
BY

JAMES PARKINSON,

MEMBER OF THE WOYAL COLLEGE OF SURGEONS.

LONDON:
FRINTED BY WIITTIKOHAX AXD ROWLAXD,
Gowuell Street,

FOR SHERWOOD, NEELY, AND JONES,
PATERNOSTER BOW.
—
1817.

An Essay on the Shaking Palsy, 1817 London Fog, 1847

© | Privileged and Confidential. All rights reserved. Sources: images available at: https://wellcomecollection.org/works/ge5uyka7 and https:


https://wellcomecollection.org/works/ge5uyka7
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... but is now one of the fastest growing brain diseases

11.8

million

.
million

2.6

.
million

1990 2015 2021

© | Privileged and Confidential. All rights reserved. Source: The Parkinson’s Plan



a Genetic contributions to Parkinson’s are limited

Positive (multiple genes),
34,0.4%

LRRK2, 196, 2.4%
Het (194)
. Hom {2)

PRKN,
176, 2.1%
Het (120)

Hom/CPHet (56)

Negative, 7,231, 87.1%

Positive (7 gene),
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Other genes, 26, 0.3%
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© | Privileged and Confidential. All rights reserved. Source: Lola Cook Et.al. Brain 2024 Aug 1;147(8):2668-2679.


https://pubmed.ncbi.nlm.nih.gov/39074992/
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Longevity is a prerequisite for Parkinson’s disease
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Source: The Incidence and prevalence of Parkinson’s in the UK report by Parkinson’s UK 2330-1619 available at: 1 0

O Privtzgs e Cemistemiit b All figiiss reseres, https://www.parkinsons.org.uk/sites/default/files/2018-01/Prevalence %20%20Incidence % 20Report%20Latest_Public_2.pdf


https://www.parkinsons.org.uk/sites/default/files/2018-01/Prevalence%20%20Incidence%20Report%20Latest_Public_2.pdf

... and lung cancer
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© | Privileged and Confidential. All rights reserved. Source: Journal of PD 2023;15;223-227



Before the advent of
cigarettes, “doctors took
special notice when
confronted with a case,
thinking it a
once-in-a-lifetime oddity”

© | Privileged and Confidential. All rights reserved. Sources: Image available at: https://en.wikipedia.org/wiki/File:Smoking_lung_cancer.png#/media/File:Smoking_lung_cancer.pn:
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https://en.wikipedia.org/wiki/File:Smoking_lung_cancer.png#/media/File:Smoking_lung_cancer.png
https://tobaccocontrol.bmj.com/content/21/2/87.info
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Seniors aren’t a new phenomenon

% aged 60+ in England

251
Industrial Demographic Baby
Revolution transition boom
+ 20+
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Source: Source: 1541-1871 from Wrigley et al. The Population History of England 1541-1871, CUP 1981, p.528-9; 1871-2021 from census data (Office for National Statistics). Accessed from: 1 3
© | Privileged and Confidential. All rights reserved.  https://www.campop.geog.cam.ac.uk/blog/2024/10/10/how-scarce-were-the-elderly/#:~:text=Baptisms%20and%20burials%20recorded%20in. time%20series %200f%20such%20length .

Accessed on: 2/17/2026


https://www.campop.geog.cam.ac.uk/blog/2024/10/10/how-scarce-were-the-elderly/#:~:text=Baptisms%20and%20burials%20recorded%20in,time%20series%20of%20such%20length
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Three environmental toxicants may be fueling its rise

« Paraquat is associated with 150% increased risk
of PD

« Prenatal chlorpyrifos exposure is associated
with reduced 1Q, brain abnormalities, and
childhood tremors

Certain pesticides

. TCE is associated with 500% increased risk of
PD

. 1in 12 UK workers may have been exposed to
TCE

« PCE is still widely used in dry cleaning

Trichloroethylene (TCE)
and perchlorethylene
(PCE)

. Sixth leading preventable cause of death

Air pollution « 40% breathe in unhealthy air in the U.S.

Sources: Tanner C e al. Environmental Health Perspectives. 2011;119:866-72, Pesticide U.S. Geological Survey. Available at:
https://water.usgs.gov/nawga/pnsp/usage/maps/show_map.php?year=2018&map=PARAQUAT&hilo=H, Our World in Data available at: https://ourworldindata.org/pesticides ; Goldman S et al. Ann Neuroy
2012;71:776-84; JPD 2023;13(2):203-218, Kravchenko J et al. Enviro Health Research 202116(7):0253253, Our World in Data availible at:
https://ourworldindata.org/outdoor=air=pollution#outdoor=air-pollution-is-one-of-the-leading-risk=factors—for-premature-death ; American Lung Association available at: 14

© | Privileged and Confidential. All rights reserved.  https://www.lung.org/research/sota/keyfindings



https://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2018&map=PARAQUAT&hilo=H
https://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2018&map=PARAQUAT&hilo=H
https://ourworldindata.org/pesticides
https://ourworldindata.org/pesticides
https://www.researchgate.net/publication/353151793_Exposure_to_low-dose_ambient_fine_particulate_matter_PM25_and_Alzheimer's_disease_non-Alzheimer's_dementia_and_Parkinson's_disease_in_North_Carolina
https://ourworldindata.org/outdoor-air-pollution#outdoor-air-pollution-is-one-of-the-leading-risk-factors-for-premature-death
https://ourworldindata.org/outdoor-air-pollution#outdoor-air-pollution-is-one-of-the-leading-risk-factors-for-premature-death
https://www.lung.org/research/sota/key-findings
https://www.lung.org/research/sota/key-findings
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& Toxic pesticides are still used on golf courses

Original Investigation | Neurology

Proximity to Golf Courses and Risk of Parkinson Disease

e Living within 1 mile of a golf course associated with
126% increased odds of developing PD in the US

e Pesticide use on American golf courses is ~5x what
is used on farms

o Pesticides like 2,4-D, a component of Agent
Orange, are still used on golf courses in the UK
today

e These pesticides damage dopamine—producing
nerve cells in the lab

Source: Krzyzanowski B et al JAMA Network Open 2025(5):e259198, USGS data, pesticide use available at:
oogle.com/url?g=https://www.usgs.gov/publications/water-quality-pesticide—occurrence-and-effects-irrigation-reclaimed-water—golf-courses%23: ~:text % 3DSamples % 2520from %2520wastewa
ter%2520treatment%2520plants.and%2520fenamiphos %2520sulfoxide%252C%2520and %2520diuron&sa=D&source=editors&ust=1771346156334616&usg=A0vVaw0gaUCPBttOrDMCZGv_OQK:
o . . . and Attorney General of New York,New York State, Office of the Attorney General Environmental Protection Bureau Original Printing: July 1991 Revised: Feb. 1994, Dec. 1995 available at: 1 5
© | Privileged and Confidential. All rights reserved. https://www.beyondpesticides.org/assets/media/documents/documents/toxic—fairways—1995.pdf



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2833716
https://www.usgs.gov/publications/water-quality-pesticide-occurrence-and-effects-irrigation-reclaimed-water-golf-courses#:~:text=Samples%20from%20wastewater%20treatment%20plants,and%20fenamiphos%20sulfoxide%2C%20and%20diuron
http://google.com/url?q=https://www.usgs.gov/publications/water-quality-pesticide-occurrence-and-effects-irrigation-reclaimed-water-golf-courses%23:~:text%3DSamples%2520from%2520wastewater%2520treatment%2520plants,and%2520fenamiphos%2520sulfoxide%252C%2520and%2520diuron&sa=D&source=editors&ust=1771346156334616&usg=AOvVaw0gaUCPBttOrDMCZGv_OQKy
http://google.com/url?q=https://www.usgs.gov/publications/water-quality-pesticide-occurrence-and-effects-irrigation-reclaimed-water-golf-courses%23:~:text%3DSamples%2520from%2520wastewater%2520treatment%2520plants,and%2520fenamiphos%2520sulfoxide%252C%2520and%2520diuron&sa=D&source=editors&ust=1771346156334616&usg=AOvVaw0gaUCPBttOrDMCZGv_OQKy

& The EU and UK have banned some of the most
dangerous pesticides, including paraquat

16 harmful pesticides are
banned or being phased out
in the European Union
only 37 P

in the United States

47

in China

il

in Brazil

10

harmful pesticides are banned
in all four major economic regions

Europe leads the way
in banning harmful pesticides

A #MakeoverMonday visualization
§ . by Koen Van den Eeckhout (@koen_vde)

Source: Donley, N. The USA lags behind other
agricultural nations in banning harmful pesticides.

Inspired by David McCandless' Reasons for Being
Environ Health 18, 44 (2019) doi:10.1186/s12940-019-0488-0

visualization: informationisbeautiful.net

© | Privileged and Confidential. All rights reserved. Source: Baryon visual data available at https://baryon.be/three-roles-of-colour-in-a-data-visual/]



UNCERTAIN HARVEST Pt

This Pesticide Is Prohibited in Britain.
Why Is It Still Being Exported?

Paraquat, one of many pesticides that can’t be used in Europe but
is sold in the United States and elsewhere, has been linked to
Parkinson’s disease in a growing body of research.

© | Privileged and Confidential. All rights reserved Source: https://www.nytimes.com/2016/12/20/business/paraquat-weed-killer—pesticide.html



https://www.nytimes.com/2016/12/20/business/paraquat-weed-killer-pesticide.html

... and around the world

BANNED PESTICIDES NOTIFIED
FOR EXPORT FROM THE EU (2018)

Main exporting countries
(banned pesticide exports in tonnes)

United Kingdom 32,187 [

Italy 9,499
Germany 8,078 [
3 Netherlands 8,010 [
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©| Privileged and Confidential. All rights reserved. Source: https://www.publiceye.ch/en/topics/pesticides/banned-in-europe and

https://www.gov.uk/government/publications/uk-food-security-index-2024/uk-food-security-index-2024#:~text=The % 20UK's % 20trading % 20relations %
20mitigate. to%20strenathen%200ur%20food%20security.


https://www.publiceye.ch/en/topics/pesticides/banned-in-europe

& The rise of air pollution coincides with
the first description of Parkinson’s

Air pollution in London vs. Delhi, 1700 to 2016

Average concentrations of suspended particulate matter, measured in micrograms per cubic meter. =

600

500

Delhi
400
Great Smog of London, 1952

300

200

100

0 London
1700 1750 1800 1850 1900 1950 2016
Source: Fougquet {2011) and Government of india (2012-13) OurWorldinData.org/air-pollution « CC BY
Sources: https://www.britannica.com/event/Great-Smog-of-London; Delh ir India, 2016

© | Privileged and Confidential. All rights reserved  https://www.ndtv.com/delhi-news/delhi-haze-similar-to-1952-london-smog-data-says-some-parameters-close-1622045
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https://www.britannica.com/event/Great-Smog-of-London
https://www.ndtv.com/delhi-news/delhi-haze-similar-to-1952-london-smog-data-says-some-parameters-close-1622045

"3 Ingested or inhaled chemicals may contribute to
Parkinson’s disease beginning in the gut or the nose

Body-first Brain-first

_—
-

Inhaled

(" Environmental
L toxicant

Ingested

© | Privileged and Confidential. All rights reserved. Source: Dorsey ER, De Miranda BR, Horsager J, Borghammer P. JPD 2024. Available at: https://content.iospress.com/articles/journal-of-parkinsons-disease/jpd240019
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A When we learn why, we can prevent infectious
diseases

4] 20Cyords

P Pump ) @® Contomingted pumgp
’ +  Cholera death

John Snow, “the father of epidemiology” Broad Street pump map, 1854

© | Privileged and Confidential. All rights reserved. Sources: available at htt;


https://www.londonmuseum.org.uk/collections/london-stories/john-snow-cholera-broad-street-pump/
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... and cancer
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PERCIVALL- POTT ER.S.

Chimney sweeps, 1800s

© | Privileged and Confidential. All rights reserved.

Sources: Brown JR,Thornton JL. Br J Ind Med 1957;14:68-70; https://en.wikipedia.org/wiki
Mix JM et al. Urology 2024;192:63-70
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https://en.wikipedia.org/wiki/Percivall_Pott
https://www.chimneyspecialistsinc.com/blog/history-of-chimney-sweeps/

We can now prevent brain diseases

Neurological Conditions Are Leading Cause of
Disability Worldwide

1. Own the challenge

2. Find the likely causes
> Ask about early childhood exposures, teenage jobs, current occupation, and residences

3. Measure toxicants

> Urine: heavy metals, TCE & PCE, air pollutants like Polycyclic aromatic hydrocarbons
> Blood: pesticides such as organochlorines, and heavy metals
> Hair: pesticides such as chlorpyrifos, and atrazine

© | Privileged and Confidential. All rights reserved.



https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(24)00038-3/fulltext
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“Medicine is a social science and
politics is nothing else but medicine on
a large scale. Medicine as a social
science, as the science of human
beings, has the obligation to point out
problems and to attempt their
theoretical solution; the politician, the
practical anthropologist, must find the
means for their actual solution.”

© | Privileged and Confidential. All rights reserved.

. and have a responsibility to do so

— Rudolf Virchow

Source: Epidemiology Community Health. 2006 Aug;60(8):67 1 Image accessible at https://www.britannica.com/biography/Rudolf-Virchow
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