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Introduction

This article delves into the shared and distinct molecular pathways
contributing to neurodegeneration in Alzheimer’s, Parkinson’s, and
Huntington’s diseases. It highlights commonalities like protein mis-
folding, mitochondrial dysfunction, and oxidative stress, while also
pointing out unique mechanisms relevant to each specific condition.
Understanding these underlying processes is crucial for developing
targeted therapeutic strategies[1].

This clinical review provides an expansive overview of Parkinson’s
disease, covering its complex pathophysiology, diagnostic chal-
lenges, and evolving treatment strategies. It emphasizes the impor-
tance of early and accurate diagnosis, alongside a multidisciplinary
approach to managing both motor and non-motor symptoms. The
article also touches upon emerging therapeutic targets, offering a
comprehensive look at current and future directions in PD manage-
ment[2].

This review article explores the intricate mechanisms underlying
Amyotrophic Lateral Sclerosis (ALS), focusing on genetic factors,
protein aggregation, excitotoxicity, and inflammation. It discusses
current therapeutic approaches and highlights promising new strate-
gies, including gene therapies and stem cell interventions, aiming to
halt disease progression and improve patient outcomes. The com-
plex interplay of various pathological pathways in ALS underscores
the need for multi-targeted treatments[3].

This article provides a thorough review of the current and de-
veloping therapeutic strategies for Huntington’s disease. It cov-
ers symptomatic treatments, but more importantly, it highlights
disease-modifying approaches targeting the underlying genetic mu-
tation, such as antisense oligonucleotides and gene-editing tech-
niques. The review underscores the significant progress in clini-
cal trials, offering hope for slowing or preventing disease progres-
sion[4].

This article dissects the complex genetic landscape of frontotempo-
ral lobar degeneration (FTLD), a key cause of frontotemporal de-
mentia. It highlights the major gene mutations (e.g., C9orf72, GRN,
MAPT) and their varied pathological consequences, impacting pro-
tein aggregation and cellular function. Understanding this genetic

architecture is pivotal for personalized diagnostic approaches and
the development of gene-targeted therapies to combat this progres-
sive neurodegenerative disorder[5].

This review provides a comprehensive update on prion diseases, fo-
cusing on their diverse clinical presentations, advanced diagnostic
methods, and the challenging therapeutic landscape. It highlights
the significance of novel biomarkers and imaging techniques for
early detection, alongside the urgent need for effective treatments
to combat these rapidly progressive and fatal neurodegenerative
conditions. The article underscores the unique protein misfolding
mechanisms driving these diseases[6].

This article elucidates the central role of alpha-synuclein pathology
in Dementia with Lewy Bodies (DLB), a challenging neurodegen-
erative condition. It explores how the aggregation and spread of
misfolded alpha-synuclein contribute to the characteristic cognitive,
motor, and neuropsychiatric symptoms of DLB. The review also
discusses current and emerging therapeutic strategies that specifi-
cally target alpha-synuclein, aiming to modulate its pathology and
improve patient outcomes[7].

This article provides a comprehensive overview of Multiple System
Atrophy (MSA), a rare and rapidly progressive neurodegenerative
disorder. It discusses the evolving understanding of MSA’s unique
alpha-synucleopathy, its distinct clinical subtypes, and the ongoing
challenges in diagnosis and symptomatic management. The review
also highlights the urgent need for disease-modifying therapies and
the potential of various experimental approaches currently under in-
vestigation[8].

This article explores the critical role of neuroinflammation as a com-
mon underlying factor in various neurodegenerative diseases. It de-
tails the complex interplay between activated glial cells, inflamma-
tory mediators, and neuronal damage. The authors discuss how tar-
geting specific inflammatory pathways offers promising therapeutic
avenues, emphasizing immune modulation as a key strategy to slow
or prevent neuronal demise and disease progression[9].

This article thoroughly examines the pivotal role of mitochon-
drial dysfunction across various neurodegenerative diseases. It
elaborates on how impaired mitochondrial dynamics, bioenergetic
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deficits, and increased oxidative stress contribute significantly to
neuronal vulnerability and cell death. The review highlights emerg-
ing therapeutic strategies focused on restoring mitochondrial health,
including approaches targeting mitochondrial quality control, bio-
genesis, and energy metabolism, offering promising avenues for in-
tervention[10].

Conclusion

Neurodegenerative diseases like Alzheimer’s, Parkinson’s, and
Huntington’s share molecular pathways such as protein misfold-
ing, mitochondrial dysfunction, and oxidative stress [1]. Parkin-
son’s disease, for example, demands multidisciplinary management
focusing on early diagnosis and emerging therapeutic targets [2].
Amyotrophic Lateral Sclerosis (ALS) involves genetic factors, pro-
tein aggregation, and inflammation, requiring multi-targeted treat-
ments [3]. Huntington’s disease therapies are advancing with ge-
netic mutation-targeting strategies showing promise in clinical trials

[4].

Other conditions include Frontotemporal Lobar Degeneration
(FTLD), driven by specific gene mutations impacting protein ag-
gregation [5], and prion diseases, defined by unique protein mis-
folding and rapid progression [6]. Dementia with Lewy Bodies
(DLB) and Multiple System Atrophy (MSA) are characterized by
alpha-synuclein pathology, necessitating therapies to modulate its
aggregation [7, 8]. Neuroinflammation [9] and mitochondrial dys-
function [10] are crucial common underlying factors, with immune
modulation and restoring mitochondrial health offering key ther-
apeutic avenues. Understanding these shared and unique mecha-
nisms is essential for developing effective, targeted neurodegener-

ative therapies.
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