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ABSTRACT

Parkinson's disease is a neurological illness that mostly limits mobility. The brain's
dopamine-producing neurones die. This essay discusses the causes, symptoms, and treatments
for Parkinson's disease. Identification of indications such as tremors, rigidity, and delayed
activity is crucial for quick attention. Despite the fact that there is no cure, medications and
lifestyle changes can significantly enhance patients' quality of life.
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Introduction

Parkinson's disease is a chronic degenerative disorder that affects movement. Parkinson's is
the second most common degenerative disease because of its prevalence and numerous parallels
to Alzheimer's. Although it is thought to mostly affect the elderly, younger people might also
have it. A reduction in dopamine-producing neurones in the substantia nigra of the brain is the
cause of Parkinson's disorders. Muscle coordination and smoothness are severely hampered by
dopamine deprivation. A person's quality of life declines when their mobility is drastically
reduced.

The range of symptoms associated with Parkinson's disease sets it apart from other
degenerative movement illnesses. The most well-known movement difficulties brought on by
Parkinson's disease are inflexibility, bradykinesia, and seizures, but the condition additionally
triggers depressive symptoms, sleep problems, and cognitive impairment. The disease's therapy
1s made more difficult by these signs and symptoms. Patients' quality of life also deteriorates as a
result.

As James Parkinson (1817) pointed out in his initial account of the illness, it continues to be
among its distinguishing features. The condition's neurological foundation and broader impacts
have been highlighted by medical study, which has deepened our knowledge of it over time.
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1. Causes of Parkinson’s Disease

Degeneration of Dopaminergic Neurons

As James Parkinson (1817) pointed out in his initial assessment of the illness, it continues to
be one of its distinguishing features. Medical study has increased knowledge of the illness over
time, emphasizing both its brain foundation and global consequences. .

Genetic Factors

As James Parkinson (1817) pointed out in his first written assessment of the illness, it
continues to be one of its distinguishing features. Medical study has increased knowledge of the
illness over time, emphasizing simultaneously its brain foundation and global consequences.

"Genetic studies have identified multiple gene mutation that contribute to the development
and progression of Parkinson’s Disease, particularly in familial cases."

— Prof. Dr. Andrew B. Singleton, PhD | National Institute on Aging, 2013

Environmental Factors

Exposure to environmental contaminants such as herbicides and pesticides, and metals that
are heavy has been linked to a higher incidence of Parkinson's illness. These poisons may cause
normal oxidative stress and mitochondrial malfunction, which might result in neural damage as
time passes.

"Environmental exposures, particularly to pesticides and toxins, significantly increase the
risk of developing Parkinson’s disease.”

— Prof. Dr. Caroline Tanner, MD, PhD | University of California, San Francisco, 2011

Age

Growing older is Parkinson's disease's biggest risk factor. The majority of instances occur in
people over sixty, and the prevalence keeps rising as people get older. Slower cellular repairs,
elevated oxidative damage, and dopaminergic neuron loss are the main causes of this. Those
under 50 may receive an early diagnosis, although in these instances, genetics is frequently the
cause.

According to epidemiological research, age is the strongest non-modifiable risk factor, and
the occurrence of Parkinson's disease grows significantly after the sixth decade of life.

Other Risk Factors
There are several other factors that raise the chance of Parkinson's disease additionally to
age and heredity.

e Men are more likely than women to have Parkinson's disease, most likely as a result of
hormonal and environmental differences.

e Sports-related head injuries can eventually increase the chance of neurological disability.

e Living far away and having enough water contact: Studies show that people living in
rural regions have a higher risk of Parkinson's disease, most likely as a result of exposure to
pesticides and contaminated water sources.

e Workers in the metallurgy, heavy metals, and food processing sectors are especially
susceptible to long-term harm.
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"Parkinson’s disease results from a complex interaction between genetic susceptibility and
environmental exposures, rather than a single causative factor.”

— Prof. Dr. Anthony E. Lang, MD, FRCPC | University of Toronto, 2014

Effects of Parkinson’s Disease

Parkinson's disease involves a wide range of motor and non-motor signs and which
gradually worsen over period. These effects have a significant impact on psychological health,
cognition, quality of life, and vigorous physical activity.

Motor Effects

The most distinctive feature of Parkinson's disorder is its motor indicators, which are
brought on through a dopamine deficiency in the basal ganglia. This consist of

e One hand is frequently where resting tremor (also known as pill-rolling tremor) starts.

e Bradykinesia is the term for the observable slowdown of normal voluntary motions.

e Muscle rigidity, or the degree of stiffness of the limbs and trunk, leads to decreased
flexibility.

o Frequent falls are caused by poor posture and poor balance.

o A shuffling gait is characterised by short, slow steps with minimal arm motion.

These motor deficits gradually restrict daily activities like walking, writing, eating, and
dressing.

"Parkinson’s disease arises from a complex interaction of genetic susceptibility,
environmental exposures, and age-related neurodegeneration rather than a single identifiable
cause."

— Prof. Dr. Anthony E. Lang, MD, FRCPC | University of Toronto, 2014

Non-Motor Effects
The importance of non-motor symptoms in the disability caused by the condition
Parkinson's is becoming recognized. Some of them include

e Early signs of a chemical found in neurons imbalance may include anxiety and
hopelessness.

e REM sleep behavior disorder, which is and insomnia are examples of sleep disorders.

e Cognitive decline can manifest in a variety of ways, ranging from modest memory issues
to severe dementia.

e Autonomic dysfunction includes constipation, urine problems, and orthostatic
hypotension.

e Weariness and lack of energy have a substantial impact on daily functioning.

"Non-motor symptoms of Parkinson’s disease, including depression, sleep disturbance, and
cognitive impairment, often contribute more to reduced quality of life than the motor symptoms
themselves."

— Prof. Dr. K. Ray Chaudhuri, MD, PhD | Lancet Neurology, 2017
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Author’s Insight
As previously mentioned, non-motor characteristics of Parkinson's disease frequently have a
greater impact on disability and a lower quality of life than motor symptoms.

Diagnosis

Parkinson's, however, is usually diagnosed clinically, which means that the individual's
neurological assessment and histories can be used to identify the condition instead of a single
laboratory test to confirm. Identification at an early stage may be difficult because the very first
signs are minor and could be mistaken for other movement disorders.

Clinical Diagnosis
This diagnosis is predicated on the existence of cardinal motor traits, specifically:

» Bradykinesia is crucial for diagnosis.
* Resting tremor.

* Muscle stiffness

* postural instability (latter stages)

Asymmetrical onset, in which symptoms usually start on one end of the body, is a crucial
clinical sign. Additionally, neurologists evaluate:

* Diminished facial expression (hypomimia)
* reduced arm swing when walking

* Hypophonia, or soft speech

* Micrographic, or tiny handwriting

Response to Dopaminergic Therapy

A significant improvement in symptoms after levodopa medication provides good evidence
for the identification of Parkinson's disease. Such "levodopa responsiveness" is often used as a
diagnostic indicator in clinical practice.

Differential Diagnosis
Parkinson's disease must be separated from other related illnesses that include:

* Essential trembling

* Parkinsonism induced by drugs
 Atrophy of several systems

* Supranuclear palsy that worsens

Source: Postuma RB et al. | Movement Disorder Society Clinical Diagnostic Criteria,
Movement Disorders, 2015; Kalia LV & Lang AE | Lancet, 2015; NINDS Guidelines, 2024;
Greenland JC & Barker RA | NCBI Bookshelf, 2018

Treatment and Prevention

Currently there is no available cure for Parkinson's Disease; however, pharmacological
therapies and surgery and supportive therapies combined may dramatically reduce symptoms as
well as improve one's quality of life. Managing a PD patient will take into account their age;
severity of their PD and how they respond to respective treatments.
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Pharmacological Treatment
The primary component of managing Parkinson's disease is still medication therapy.

e The most successful treatment, widely known as the "golden standard," is levodopa plus
carbidopa. Carbidopa increases the efficacy of levodopa and lessens its negative effects by
preventing peripheral breakdown, whilst levodopa is converted to dopamine in the brain. It gives
the most dramatic alleviation in motor symptoms.

e In younger individuals or in the early stages of the disease, dopamine agonists
(Pramipexole, Ropinirole) are frequently used to postpone the use of levodopa since they act
directly on Domaine receptors.

e MAO-B inhibitors, such as rasagiline and selegiline, extend dopamine's effect and offer
mild symptom alleviation in the early stages by preventing its breakdown in the brain.

e COMT inhibitors, such as entacapone, increase and prolong the effects of levodopa.

e Anticholinergics: These medications are mostly used to treat tremors, particularly in
younger patients.

Long-term levodopa medication may result in problems such dyskinesias and motor
irregularities.

Surgical Treatment

In essence, deep brain stimulation, or DBS, entails implanting electrodes in particular brain
regions, such as the globus pallidus or subthalamic nucleus. When drugs are no longer effective,
it is utilized in cases of advanced Parkinson's disease.

Prevention and Risk Reduction
While there are some methods that can help lower risk and/or postpone the effects of
Parkinson's disease, there is presently no known way to completely avoid the condition.

* Regular exercise: Exercise may enhance neuroplasticity and dopaminergic neuron function,
both of which may help with prevention.

* A healthy diet: Foods high in antioxidants, such as fruits, vegetables, whole grains, and
omega-3 fatty acids, can reduce oxidative stress.

» Keeping away from environmental toxins: High-risk populations must minimize their
exposure to pesticides, herbicides, and heavy metals.

+ Eliminating head injuries: Taking safety measures reduces the risk of neurological injury
in sports and other job settings.e Early neurological assessment for high-risk individuals,
especially those with a family history or exposure at work.

" The optimal management of Parkinson’s disease requires a combination of
pharmacological therapy, rehabilitation, and patient-centred care to maintain long-term

functional independence and quality of life."
Prof. Dr. Anthony H. V. Schapira, MD, DSc | Lancet Neurology, 2020
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Conclusion

Parkinson's condition is a long-term, degenerative neurological disorder that affects daily
functioning, movement, and cognition. Breakdown of dopamine-producing cells in the brain in
the substantia nigra region is the main cause of the illness. The loss of these cells can cause
symptoms like tremors, stiffness, and sluggishness. Additionally, there can be severe sadness,
sleep problems, and cognitive deterioration.

Although there is no known treatment for Parkinson's disease, symptoms can be controlled.
One medication used to manage symptoms is levodopa. In the final stages of the disease, more
invasive methods, such as deep brain stimulation, may be used. In addition to the previously
described methods, regular exercise, speech therapy, and physiotherapy can significantly
enhance the capacity to perform daily tasks.

Quick diagnosis, treatment, and regular follow-up are perhaps the most crucial elements of
the disease's management, since treatment has been demonstrated to enhance quality of life and
delay declines in function. Future developments in neurology research could lead to the creation
of drugs and treatments that alter the illness.
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