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COMMON NEUROLOGICAL DISORDERS (E.G., ALZHEIMER'S, PARKINSON'S)
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Abstract: Neurological disorders are a group of conditions that primarily involve the
nervous system and are often characterized by progressive dysfunction. Among the most
common neurological disorders are Alzheimer’s disease (AD) and Parkinson’s disease (PD),
both of which significantly affect cognition, movement, and quality of life. Alzheimer’s
disease is the leading cause of dementia, while Parkinson’s disease primarily impacts motor
control. This article explores the pathophysiology, clinical features, and current research on
these disorders, with a focus on their prevalence, mechanisms, and the latest advancements
in treatment. Understanding these diseases is crucial for improving patient outcomes and
guiding future research efforts.
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Introduction: Neurological disorders represent a broad category of diseases that primarily
affect the brain, spinal cord, and peripheral nerves. These disorders can impact various
aspects of an individual’s functioning, including cognition, motor skills, behavior, and
memory. Among the most prevalent and debilitating neurological disorders are Alzheimer’s
disease (AD) and Parkinson’s disease (PD), both of which predominantly affect aging
populations, although they can also appear in younger individuals in rare cases. These
diseases are not only a major cause of disability and morbidity but also significantly burden
healthcare systems worldwide.

Alzheimer's disease, which is the most common form of dementia, is a progressive
neurodegenerative condition that leads to memory loss, confusion, difficulty with language,
and a decline in problem-solving abilities. The disease's hallmark features include the
accumulation of amyloid plaques and tau tangles in the brain, which disrupt normal neuronal
communication and cause widespread brain cell death. The onset of symptoms is gradual,
often beginning with minor memory lapses before progressing to severe cognitive decline
that severely impairs daily living activities. According to the World Health Organization
(WHO), the global prevalence of dementia is expected to triple by 2050, largely due to the
aging population. Alzheimer’s disease is projected to affect approximately 152 million
people globally by 2050, further highlighting the urgent need for effective treatments and
preventative strategies. Parkinson’s disease, another common neurological disorder,
primarily affects motor function. It is characterized by the degeneration of dopaminergic
neurons in the substantia nigra, a part of the brain responsible for controlling voluntary
movements. The loss of dopamine, a neurotransmitter involved in motor control, results in
the hallmark motor symptoms of PD: tremors, rigidity, bradykinesia (slowness of
movement), and postural instability. In addition to these motor symptoms, individuals with
Parkinson's disease may experience cognitive decline, sleep disturbances, and mood
disorders such as depression and anxiety. It is estimated that over 10 million people
worldwide live with Parkinson’s disease, and this number is expected to rise due to the
global aging trend. The pathophysiology of Parkinson’s disease involves complex genetic
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and environmental factors, making its exact cause difficult to pinpoint, although research is
ongoing to understand the mechanisms at play.

Both Alzheimer's and Parkinson's diseases are progressive, incurable, and severely
debilitating. These disorders not only affect the individuals diagnosed but also place a
significant emotional and financial burden on families and caregivers. As the global
population continues to age, the prevalence of these diseases is expected to increase, making
it crucial to enhance understanding, improve diagnosis, and develop more effective therapies.

Literature review

Alzheimer's disease (AD) is the most prevalent cause of dementia, characterized by
progressive cognitive decline, memory loss, and impaired judgment. The disease’s hallmark
features are amyloid-beta plaques and tau tangles, which accumulate in the brain, disrupting
normal neuronal function. Amyloid plaques are clumps of a protein called amyloid-beta that
accumulate between nerve cells, while tau tangles consist of twisted strands of another
protein called tau inside neurons. These abnormal protein aggregations are believed to
contribute to neuronal cell death and synaptic dysfunction, leading to the hallmark
symptoms of dementia.

A comprehensive review by Hardy and Selkoe (2023) explored the role of amyloid-beta and
tau proteins in the pathogenesis of Alzheimer’s disease. They emphasized that amyloid-beta
plaques play a critical role in disrupting synaptic function, which contributes to the loss of
cognitive abilities. Furthermore, tau tangles exacerbate this damage by destabilizing
microtubules, impairing neuronal transport mechanisms, and promoting neuroinflammation,
which accelerates neuronal loss [1]. These insights have been pivotal in developing amyloid-
targeting therapies, such as Aduhelm (aducanumab), a monoclonal antibody that aims to
reduce amyloid-beta plaques in the brain. However, while early trials of Aduhelm have
shown some promise, the overall efficacy remains contested in the scientific community.
Genetic and environmental factors also play significant roles in the onset and progression of
Alzheimer’s disease. A notable risk factor is the presence of the APOE &4 allele, which has
been shown to increase the likelihood of developing Alzheimer’s in individuals over the age
of 65. In a study by Wang et al. (2024), the authors confirmed that the presence of the APOE
€4 allele is associated with increased amyloid-beta accumulation in the brain, providing a
clearer understanding of how genetics can influence disease progression. However, the study
also noted that not all individuals with the APOE €4 allele develop Alzheimer’s, indicating
that environmental factors, such as diet, physical activity, and exposure to toxins, also
contribute to the disease’s development [2].
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Recent advancements in diagnostic techniques have also helped improve the early detection
of Alzheimer’s disease. Imaging modalities, including positron emission tomography (PET)
scans, have revolutionized the ability to visualize amyloid-beta plaques and tau tangles in
vivo, allowing for earlier diagnosis before significant cognitive impairment sets in. For
instance, a study by Gauthier et al. (2024) found that early detection of amyloid plaques via
PET scans can provide clinicians with a reliable method for diagnosing AD at earlier stages,
which could potentially enable earlier intervention and better management of symptoms [3].
These advances in early detection represent a critical step in managing Alzheimer’s, as it has
long been established that earlier therapeutic intervention can slow disease progression.
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Analysis and Results

Alzheimer’s disease is the leading cause of dementia worldwide, accounting for roughly 60-
70% of all dementia cases. As the global population ages, the incidence of Alzheimer’s
disease continues to rise, with projections indicating that by 2050, the number of people
affected by dementia will increase dramatically. The World Health Organization (WHO) has
highlighted this growing prevalence, with nearly 55 million people currently living with
dementia, and the figure is expected to triple by 2050, reaching over 150 million globally.
This increase is largely attributed to demographic shifts, particularly the aging baby boomer
generation. In the United States, the Alzheimer's Association estimates that approximately
6.7 million Americans aged 65 and older are living with Alzheimer's, and this number is
expected to rise to 13 million by 2050 if no effective treatments or preventative measures are
developed.

Parkinson’s disease, on the other hand, affects an estimated 10 million people worldwide.
The disease has a slightly higher incidence in men than in women, with studies suggesting a
male-to-female ratio of about 1.5:1 to 2:1. The prevalence of Parkinson's disease also
increases with age, and while most people are diagnosed in their 60s, approximately 5-10%
of cases are diagnosed before the age of 50, which is referred to as early-onset Parkinson’s.
It is projected that the number of people living with Parkinson's disease will double by 2040
due to the aging population. This statistic highlights the need for continued research and
intervention as the number of individuals affected by PD continues to grow.

Pathophysiology and Mechanisms:

The underlying mechanisms of Alzheimer's and Parkinson's diseases are highly complex and
involve both genetic and environmental factors. Alzheimer's disease is primarily
characterized by two abnormal protein structures in the brain: amyloid plaques and tau
tangles. Amyloid-beta plaques accumulate between nerve cells, while tau protein forms
twisted tangles within neurons. The accumulation of these proteins disrupts neuronal
communication, impairs synaptic function, and leads to neuronal death. Amyloid plaques are
believed to be one of the earliest events in Alzheimer’s pathology, and neuroimaging
techniques such as positron emission tomography (PET) have allowed researchers to
observe amyloid deposition long before cognitive symptoms manifest. Recent studies
suggest that amyloid-beta toxicity may not only cause neuronal cell death but also provoke
neuroinflammation, which exacerbates the damage to brain cells. Tau tangles, which
develop later in the disease process, are believed to disrupt the transport of essential
nutrients and molecules within neurons, ultimately contributing to the widespread brain
atrophy seen in Alzheimer's patients. Despite extensive research, no therapy has yet been
developed to fully halt or reverse the effects of amyloid or tau. The failure of numerous
clinical trials targeting amyloid plaques has led researchers to explore other potential
mechanisms, such as tau aggregation or neuroinflammation, which could represent more
viable targets for future treatments.
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Parkinson's disease, in contrast, is primarily characterized by the loss of dopaminergic
neurons in the substantia nigra, a brain region involved in movement control. The hallmark
feature of PD is the accumulation of alpha-synuclein, a protein that forms Lewy bodies
inside neurons. The progressive loss of dopamine, a neurotransmitter critical for motor
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function, leads to the classic motor symptoms of PD, including tremors, bradykinesia
(slowness of movement), rigidity, and postural instability. In addition to motor dysfunction,
cognitive and psychiatric symptoms, such as depression, anxiety, and dementia, often
emerge as the disease progresses. The pathological role of alpha-synuclein in Parkinson's
disease is increasingly recognized. Alpha-synuclein aggregation disrupts normal cellular
processes, including mitochondrial function, leading to oxidative stress and neuronal
damage. Studies have shown that alpha-synuclein accumulation is associated with neuronal
death via mechanisms such as impaired autophagy, mitochondrial dysfunction, and
neuroinflammation. Additionally, the aggregation of alpha-synuclein can spread throughout
the brain in a prion-like fashion, exacerbating neurodegeneration in other areas of the brain
that are crucial for motor control, memory, and cognition. While there are treatments aimed
at alleviating the symptoms of Parkinson's disease, there is currently no cure, and no
treatment exists to halt the underlying neurodegenerative process.

Treatment Landscape and Effectiveness:

The treatment landscape for Alzheimer’s disease is largely symptomatic, as there is
currently no approved drug that can halt or significantly slow the disease’s progression. The
main pharmacological interventions for Alzheimer’s are acetylcholinesterase inhibitors
(such as donepezil, rivastigmine, and galantamine), which work by increasing the levels of
acetylcholine in the brain, a neurotransmitter involved in memory and learning. While these
drugs can provide modest symptomatic improvement, they do not alter the course of the
disease. Another drug, memantine, is an NMDA receptor antagonist that helps to regulate
glutamate levels, preventing excitotoxicity that contributes to neuronal damage. However,
memantine also only offers symptomatic relief and does not address the underlying
neurodegenerative processes. In recent years, the focus on amyloid-beta plaques has led to
the development of monoclonal antibodies like aducanumab (Aduhelm), which is designed
to reduce amyloid-beta accumulation in the brain. Clinical trials have shown that
aducanumab can lower amyloid plaques, but the clinical significance of these changes
remains debated. Critics argue that while amyloid clearance may occur, it has not been
proven to significantly delay cognitive decline, leading to mixed reviews regarding its
efficacy and approval. Other amyloid-targeting therapies are in development, but so far, no
disease-modifying treatment has been proven to halt or reverse the disease.
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For Parkinson’s disease, the primary treatment remains levodopa, a precursor to dopamine,
which alleviates motor symptoms by boosting dopamine levels in the brain. However, the
long-term use of levodopa is associated with motor complications, such as motor
fluctuations and dyskinesia. To address these issues, adjunctive therapies like dopamine
agonists and monoamine oxidase-B (MAO-B) inhibitors are used. These drugs help to
prolong the effect of levodopa and improve symptoms, but they do not slow disease
progression. Deep brain stimulation (DBS), an invasive surgical treatment, has shown
promise in improving motor function in patients with advanced Parkinson’s disease,
especially in those with fluctuations in response to medication. However, DBS is not a cure,
and its long-term effectiveness remains uncertain, especially as neurodegeneration continues
to progress. In recent years, gene therapy has emerged as a potential treatment for
Parkinson’s disease. Gene therapy aims to deliver genetic material into the brain to restore
dopamine production or protect neurons from further damage. Early studies in animal
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models and early-phase human trials have shown some promising results, but much more
research is needed before this approach can become a widely available treatment option.

Recent Advancements in Research and Treatment:

Several promising avenues in research and treatment development are emerging for both
Alzheimer's and Parkinson's diseases. For Alzheimer’s, the shift from amyloid-targeting
therapies to tau-targeting therapies marks a potential breakthrough. Studies are increasingly
focusing on preventing tau tangles from forming, stabilizing tau, or promoting its clearance
from the brain. New immunotherapies are also being investigated to modulate the immune
system’s response to amyloid-beta and tau. Furthermore, research into the role of
inflammation in Alzheimer's disease suggests that anti-inflammatory drugs could provide a
complementary approach to reduce neurodegeneration and improve cognitive function.

In Parkinson's disease, research into neuroprotective strategies is advancing. While there is
no cure yet, there is significant progress in the identification of drugs that could slow down
the progression of the disease, such as those that target neuroinflammation and oxidative
stress. Newer therapeutic agents, such as LRRK2 inhibitors (for genetic forms of
Parkinson’s) and alpha-synuclein-targeting drugs, are in clinical trials and may offer hope
for slowing disease progression. Additionally, the use of stem cells and regenerative
medicine to replace damaged neurons in the substantia nigra is a promising area of research,
although it is still in its early stages. The growing understanding of both Alzheimer’s and
Parkinson’s diseases, coupled with innovative research into genetic, cellular, and
environmental factors, is providing new insights into potential therapies. However, the
ultimate challenge remains developing treatments that can modify the course of these
diseases, rather than just alleviate symptoms. As research continues, new breakthroughs may
help improve the quality of life for millions of individuals affected by these devastating
disorders.

Conclusion
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The analysis of Alzheimer’s and Parkinson’s diseases highlights the significant
advancements made in understanding the pathophysiology and treatment options for these
prevalent neurological disorders. Both diseases have far-reaching implications on
individuals, families, and healthcare systems globally, especially as populations age. While
substantial progress has been made in understanding the biological mechanisms behind these
conditions—such as amyloid plaques and tau tangles in Alzheimer's, and alpha-synuclein
accumulation in Parkinson's—the search for effective, disease-modifying treatments remains
an ongoing challenge. Current treatments for Alzheimer's and Parkinson’s disease primarily
focus on symptom management, with drugs like acetylcholinesterase inhibitors and
levodopa providing temporary relief. However, no treatment has yet been able to halt or
reverse the underlying neurodegenerative processes. The recent approval of amyloid-
targeting therapies for Alzheimer's, such as aducanumab, has sparked hope, though their
clinical efficacy remains debated. Similarly, therapies targeting dopamine replacement in
Parkinson’s offer symptomatic relief but fail to address the root causes of the disease.
Research continues to explore innovative approaches, including targeting tau tangles in
Alzheimer's and alpha-synuclein in Parkinson’s. Moreover, advancements in gene therapy,
neuroprotective drugs, and regenerative medicine hold promise for future treatments.
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However, these therapies are still in early stages of development, and further research and
clinical trials are necessary before they become mainstream.
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