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Abstract
Neurodegenerative disorders represent a group of progressive, irreversible diseases characterized by the 

degeneration of neurons in the central nervous system. Among the most well-known of these is Alzheimer’s disease 
(AD), which involves memory loss, cognitive decline, and personality changes. Other neurodegenerative diseases, 
including Parkinson’s disease (PD), Huntington’s disease (HD), and amyotrophic lateral sclerosis (ALS), share similar 
pathophysiological mechanisms but differ in clinical presentation. The underlying causes of neurodegeneration in 
these conditions remain multifactorial, involving genetic, environmental, and age-related factors. Common pathological 
features include protein misfolding, neuroinflammation, oxidative stress, and neuronal cell death. Recent research has 
focused on unraveling these mechanisms in order to develop targeted therapies. While pharmacological treatments for 
Alzheimer’s and other neurodegenerative diseases aim to alleviate symptoms or slow progression, no cure currently 
exists. The need for early diagnosis, improved biomarkers, and innovative treatment options remains critical. This 
review provides a comprehensive understanding of the pathophysiology, clinical features, and emerging therapies for 
Alzheimer’s disease and other neurodegenerative disorders.
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Introduction
Neurodegenerative disorders are a group of debilitating diseases 

that involve progressive neuronal degeneration, leading to functional 
impairment. These conditions primarily affect the central nervous system 
(CNS) and include Alzheimer’s disease (AD), Parkinson’s disease (PD), 
Huntington’s disease (HD), and amyotrophic lateral sclerosis (ALS). AD 
is the most common cause of dementia, with progressive memory loss, 
confusion, and cognitive dysfunction being hallmark symptoms [1]. 
In contrast, PD primarily affects motor function, resulting in tremors, 
rigidity, and bradykinesia. HD presents with motor, cognitive, and 
psychiatric symptoms due to a genetic mutation in the huntingtin gene. 
ALS, a motor neuron disease, results in muscle weakness, paralysis, 
and respiratory failure [2]. The pathophysiology of these disorders 
shares common mechanisms, including the accumulation of misfolded 
proteins, oxidative stress, neuroinflammation, and mitochondrial 
dysfunction [3]. In Alzheimer’s disease, the deposition of beta-amyloid 
plaques and tau tangles are central to the disease’s progression, while in 
PD, alpha-synuclein aggregates form Lewy bodies that disrupt neuronal 
function. Additionally, neuroinflammation plays a critical role in 
all these disorders, further exacerbating neuronal damage. Genetic 
factors contribute to the risk of developing neurodegenerative diseases. 
Mutations in specific genes, such as the APP, PSEN1, and PSEN2 genes 
in AD, or the LRRK2 gene in PD, have been linked to familial forms of 
these disorders [4]. Environmental factors, including toxins, trauma, 
and aging, also contribute to the onset of neurodegeneration. Despite 
ongoing research, the full understanding of these conditions remains 
elusive, and no disease-modifying treatments are available. Current 
therapeutic approaches focus on symptomatic relief and the slow 
progression of these diseases. For Alzheimer’s disease, cholinesterase 
inhibitors and glutamate regulators are used, but they only provide 
modest benefits [5]. Similarly, PD treatments aim to restore dopamine 
levels using levodopa and dopamine agonists, but they do not stop 
disease progression. Novel approaches such as gene therapy, stem 
cell treatment, and immunotherapy are being explored to offer more 

effective therapeutic strategies.

Results
Recent studies on neurodegenerative diseases have provided 

valuable insights into the molecular mechanisms underlying these 
conditions and the potential for novel therapeutic approaches. 
In Alzheimer’s disease, significant progress has been made in 
understanding the role of beta-amyloid plaques and tau tangles in 
disease progression. Several clinical trials aimed at targeting amyloid-
beta have shown mixed results, with some therapies demonstrating 
a modest reduction in plaque burden, but no significant impact on 
cognitive decline. Similarly, tau-targeted therapies have shown promise 
in preclinical models, but human trials have yet to produce clear benefits. 
Parkinson’s disease research has focused on dopamine replacement 
therapies, primarily through levodopa administration, which remains 
the gold standard treatment. However, long-term use often results 
in motor complications, leading to the exploration of alternative 
therapies such as gene therapy, neuroprotective drugs, and deep brain 
stimulation. Advances in understanding the role of alpha-synuclein 
in PD have led to the development of immunotherapies targeting 
these toxic protein aggregates, though their clinical efficacy remains 
uncertain. In Huntington’s disease, research on the pathogenesis of 
the disease has led to promising experimental treatments targeting the 
mutant huntingtin protein. Gene silencing approaches, such as RNA 
interference and antisense oligonucleotides, are being actively tested, 
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showing potential in reducing the levels of toxic protein expression. 
Meanwhile, trials in ALS are focusing on improving motor function 
through neuroprotective agents and gene therapies targeting genetic 
mutations, such as those in the SOD1 gene. Despite some advances, no 
curative therapies have been identified for these diseases.

Discussion
Despite significant advances in understanding the molecular 

mechanisms of neurodegenerative diseases, there remains a lack of 
effective disease-modifying therapies. The multifactorial nature of 
these disorders makes them challenging to treat, with each disease 
exhibiting unique pathophysiological features. In Alzheimer’s disease, 
the accumulation of amyloid plaques and tau tangles has been a major 
focus of research [6]. However, clinical trials targeting these protein 
aggregates have often shown limited success, suggesting that amyloid 
and tau may not be the sole culprits driving disease progression. 
The heterogeneity of AD and its progression may require more 
personalized approaches to treatment, such as combining amyloid-
targeting therapies with anti-inflammatory or neuroprotective agents 
[7]. In Parkinson’s disease, dopamine replacement therapy remains 
the cornerstone of treatment, yet it fails to address the underlying 
neurodegenerative process. Research into neuroprotective strategies 
and gene therapies holds promise, but effective therapies are still in the 
experimental stages. The role of alpha-synuclein in disease progression 
has also led to the development of potential immunotherapies that could 
reduce protein aggregation, but their clinical efficacy is still uncertain 
[8]. Huntington’s disease and ALS present unique challenges due to 
their genetic basis. In HD, gene silencing therapies show potential, 
but concerns over long-term effects and delivery methods remain. 
For ALS, the identification of specific genetic mutations, such as the 
SOD1 gene, has opened avenues for gene-targeted therapies, although 
clinical outcomes have been mixed. Ultimately, a better understanding 
of the role of neuroinflammation, oxidative stress, and mitochondrial 
dysfunction could provide novel therapeutic targets for these diseases. 
Further research is essential to translate these insights into effective, 
disease-modifying treatments.

Conclusion
Neurodegenerative diseases, including Alzheimer’s disease, 

Parkinson’s disease, Huntington’s disease, and amyotrophic lateral 
sclerosis, represent significant challenges to medical science due to 
their complex and multifactorial nature. While research has uncovered 
valuable insights into the pathophysiology of these conditions, 
particularly the roles of protein misfolding, neuroinflammation, 
and genetic mutations, effective disease-modifying therapies remain 
elusive. Current treatments primarily focus on symptom management, 
with only limited success in slowing disease progression. However, the 
landscape of neurodegenerative disease treatment is evolving, with 
promising avenues such as gene therapy, immunotherapy, and stem 
cell treatments being explored. Targeting specific protein aggregates, 
neuroprotective strategies, and personalized medicine could offer new 
hope for patients. Continued research and clinical trials are crucial 
for identifying effective treatments that go beyond symptom control 
and address the underlying mechanisms of these devastating diseases. 
Early diagnosis, improved biomarkers, and a more comprehensive 
understanding of disease progression will be essential in developing 
therapies that can truly alter the course of these neurodegenerative 
disorders.
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