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Motor symptoms of Parkinson’s include tremors, stiffness and slowness or loss
of spontaneous movement. Credit: Lisa/Flickr, CC BY

Parkinson's disease is the second-most-prevalent neurodegenerative
condition in Australia, with an estimated 70,000 Australians living with
the disease. Because of its complex and debilitating nature, Parkinson's
is a great burden on its sufferers and a great cost to society.

Key motor symptoms include tremors, rigidity and stiffness, slowness or
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loss of spontaneous movement, and poor balance and co-ordination. Non-
motor symptoms can be equally debilitating and include dementia,
constipation, pain, sleep disturbance, dizziness when you stand up, and 
sexual dysfunction. Not all people with Parkinson's will experience all of
these symptoms; there is considerable variability in the severity of
symptoms among patients, breadth of symptoms, speed of decline, and
responsiveness to therapy.

Currently, there is no cure or drug to slow the underlying disease
progression. However, there are now multiple surgical therapies and
medicines that can be very effective in managing the motor symptoms of
the disease.

There are some known causes of Parkinson's disease, but these are the
exception. The underlying causes of sporadic Parkinson's are unknown
and likely influenced by a number of risk factors – molecular, genetic,
behavioural and environmental.

Known risk factors

Ageing

Advancing age is the biggest risk factor for Parkinson's disease.
However, not everyone who ages develops Parkinson's (only around
1-2%) and not everyone who has Parkinson's is of advanced age
(approximately 20% of cases begin before age 60).

It is likely ageing increases the vulnerability of the brain to the
degeneration seen with Parkinson's. Fundamental processes of the cell,
such as mitochondrial activity (energy production) and protein
degradation, fatigue with age and have been identified as factors
involved in cell death leading to the symptoms observed in Parkinson's.
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Iron also accumulates in the brain with age, and especially in people with
Parkinson's. Too much iron can cause cell death by oxidative stress – a
rusting-type chemical reaction. In fact, rare genetic causes of brain iron
elevation often present as Parkinson's.

Genetics

Approximately 15% of individuals with Parkinson's have a family
history of the disease, which is one of the greatest risk factors. For most
cases, however, the genetic contribution is complex. Familial mutations
can cause Parkinson's and account for around 5% of cases.

There are 18 chromosomal gene locations that have been named
"PARK" (PARK1-18) because of their link to Parkinson's. However,
mutations in only six genes have been unequivocally shown to cause the
disease. Scientists are still trying to determine the functions of these
genes and how they interact normally compared to in the diseased state.

Variants in other genes have been shown to increase the risk of
Parkinson's, yet not everyone with these variants develops Parkinson's.
This shows the complex genetic and environmental interactions that
underlie the disease.

Toxins

In 1983, a group of injecting drug users injected drugs contaminated
with MPTP (1-methyl-4-phenyl-1,2,3,6-tetra hydropyridine), resulting in
the development of Parkinson's symptoms. MPTP is a synthetic
chemical compound with a similar chemical structure to the herbicide
paraquat.
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Most assume Muhammad Ali’s boxing career led to Parkinson’s disease. Credit:
Youtube

Paraquat and especially MPTP are used routinely in laboratories to
induce Parkinson's in rodents. Rotenone is an organic pesticide that also
causes Parkinsonian neurodegeneration in rodents. Historical exposure to
pesticides, especially paraquat and rotenone, has been repeatedly
associated with increased risk of Parkinson's in studies throughout the
world.

A meta-analysis reported pesticide exposure was associated with
increased Parkinson's risk with an odds ratio of 1.94. This means
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persistent exposure to pesticides is associated with almost doubling of
the risk for Parkinson's. It must be clarified that this would only increase
the risk from 1-2% to 2-4% in those aged over 50.

Paraquat is a widely used herbicide, while the use of rotenone has
declined significantly throughout the world. Farming practices have
changed dramatically over many years. It is possible that the increased
risk of Parkinson's associated with pesticides reflects the use of these
and other chemicals in a time when they were handled less safely.

Metals

Manganism is a condition with symptoms that resemble Parkinson's and
is caused by chronic exposure to the metal manganese. Animal
experiments have shown that iron exposure in infancy is associated with
Parkinsonian neurodegeneration later in life. Epidemiological evidence
of exposure to iron and heavy metals is inconclusive (although brain iron
has been repeatedly observed in Parkinson's independent of
environmental exposure).

Suspected risk factors

Head trauma

Epidemiological studies linking head injuries to the development of
Parkinson's have been inconsistent, with varying strengths of association
reported.

The nature of the head trauma appears to have relevance in determining
risk. Injuries causing concussion or loss of consciousness have been
more strongly related to Parkinson's disease.
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Many believe chronic brain damage from boxing led to Muhammad Ali
developing Parkinson's. It is not possible, however, to determine that 
boxing definitely led to the development of Ali's Parkinson's.

Protective factors

Some studies have suggested antioxidants, vitamins and smoking may
have a small protective effect on the development of Parkinson's.
Caffeine intake has been consistently associated with decreased
Parkinson's risk, particularly for men, and lower Parkinson's incidence is
reported in people who have ever smoked cigarettes.

Most of the studies to date have been case control studies or cross-
sectional surveys, which are prone to recall and selection bias. These
studies cannot determine causation. More robust epidemiological studies,
such as large cohort studies looking at large populations and incidences
of the disease, are required to further investigate the causes of
Parkinson's.

The main research challenges are the lack of clear markers of the
disease, lack of diagnostic tests, and the later age of onset of the disease.
Parkinson's research requires significant commitment on the part of
community members, researchers, community-based stakeholders, the
health sector, governments and other funding agencies.

This article was originally published on The Conversation. Read the 
original article.

Source: The Conversation

Citation: What we know and suspect about the causes of Parkinson's disease (2016, April 15)
retrieved 28 April 2024 from https://medicalxpress.com/news/2016-04-parkinson-disease.html

6/7

https://patients.aan.com/resources/neurologynow/index.cfm?event=home.showArticle&id=ovid.com%3A%2Fbib%2Fovftdb%2F01222928-200602020-00005
https://www.researchgate.net/profile/Monique_Breteler/publication/7067653_Epidemiology_of_Parkinson's_disease/links/53f4adef0cf2888a74911323.pdf
https://medicalxpress.com/tags/risk/
http://theconversation.com
https://theconversation.com/what-we-know-and-suspect-about-the-causes-of-parkinsons-disease-57579
https://medicalxpress.com/news/2016-04-parkinson-disease.html


 

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

7/7

http://www.tcpdf.org

