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Abstract
Huntington’s disease (HD) is a neurodegenerative disorder characterized by the progressive degeneration of nerve 

cells in the brain, leading to a wide array of motor, cognitive, and psychiatric symptoms. This review aims to provide a 
comprehensive overview of HD, including its pathogenesis, clinical manifestations, and current therapeutic approaches. 
HD is caused by an expansion of CAG repeats in the huntingtin gene (HTT), leading to the production of mutant 
huntingtin protein (mHTT), which aggregates and exerts toxic effects on neurons. The clinical presentation of HD is 
characterized by chorea, cognitive decline, and psychiatric disturbances, with symptoms typically manifesting in the 
third to fifth decades of life. However, juvenile-onset HD can also occur, presenting with earlier onset and more rapid 
disease progression. Currently, there is no cure for HD, and available treatments aim to alleviate symptoms and improve 
quality of life. These include pharmacological interventions, such as dopamine-depleting agents and neuroprotective 
compounds, as well as non-pharmacological approaches, such as physical therapy and supportive care. Emerging 
therapeutic strategies, such as gene silencing and stem cell therapy, offer promising avenues for disease modification 
and potential disease reversal. However, further research is needed to optimize these treatments and ultimately find 
a cure for HD. This review provides a comprehensive summary of our current understanding of HD and highlights the 
ongoing efforts to develop effective therapies for this devastating disorder.
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Introduction
Huntington’s disease (HD) is a devastating neurodegenerative 

disorder characterized by progressive motor dysfunction, cognitive 
decline, and psychiatric disturbances [1]. First described by George 
Huntington in 1872, HD is caused by an expansion of CAG repeats 
in the huntingtin gene (HTT), leading to the production of mutant 
huntingtin protein (mHTT). The accumulation of mHTT in neurons 
results in cellular dysfunction and eventual neuronal death, particularly 
in the striatum and cortex. The clinical manifestations of HD typically 
manifest in mid-adulthood, although juvenile-onset cases can occur, 
presenting with earlier onset and more rapid disease progression. 
Despite decades of research, there is currently no cure for HD, and 
available treatments only provide symptomatic relief. This review aims 
to provide a comprehensive overview of HD, including its pathogenesis, 
clinical manifestations, and therapeutic approaches [2].

Background of huntington’s disease:

This subsection provides a brief historical overview of Huntington’s 
disease, including its initial discovery by George Huntington in 1872 
and subsequent advancements in understanding the disease’s etiology 
and clinical manifestations.

Genetic Basis of huntington’s disease:

Here, the genetic underpinnings of Huntington’s disease are 
elucidated, focusing on the expansion of CAG repeats in the huntingtin 
gene and its association with disease onset and progression [3]. The role 
of genetic testing and counseling in HD diagnosis and management is 
also discussed.

Clinical significance of huntington’s disease:

This section highlights the profound impact of Huntington’s 
disease on affected individuals and their families, emphasizing 

the progressive nature of the disease and its multifaceted clinical 
manifestations, including motor, cognitive, and psychiatric symptoms.

Scope of the review:

The scope of the review is outlined, delineating the objectives and 
structure of the subsequent sections. This subsection provides a roadmap 
for the reader, guiding them through the comprehensive examination 
of HD pathogenesis, clinical manifestations, therapeutic approaches, 
and future directions in research and treatment development [4].

Importance of understanding huntington’s disease:

Finally, the significance of advancing our understanding of 
Huntington’s disease is underscored, emphasizing the urgent need 
for disease-modifying therapies and ultimately a cure. The potential 
impact of innovative research and collaborative efforts in improving 
outcomes for individuals affected by HD is discussed, setting the stage 
for the subsequent sections of the review [5].

Pathogenesis of huntington’s disease

HD is primarily caused by an expansion of CAG repeats in the 
HTT gene, located on chromosome 4. Normal individuals typically 
have 10 to 35 CAG repeats in the HTT gene, whereas individuals with 
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HD have more than 40 repeats, with longer repeats associated with 
earlier disease onset and more severe symptoms [6]. The expanded 
CAG repeats lead to the production of mHTT, a misfolded protein 
that forms aggregates and exerts toxic effects on neurons. The precise 
mechanisms underlying mHTT toxicity are complex and multifaceted, 
involving disruption of cellular processes such as transcriptional 
dysregulation, mitochondrial dysfunction, excitotoxicity, and impaired 
protein degradation pathways. These pathological processes ultimately 
result in neuronal dysfunction and cell death, particularly affecting the 
striatal medium spiny neurons and cortical pyramidal neurons.

Clinical manifestations of huntington’s disease

The clinical presentation of HD is characterized by a triad of 
motor, cognitive, and psychiatric symptoms. Motor symptoms 
typically manifest as chorea, a hyperkinetic movement disorder 
characterized by involuntary, jerky movements that are often random 
and unpredictable. Chorea can progress to more pronounced 
motor impairments, including dystonia, bradykinesia, and rigidity 
[7]. Cognitive symptoms in HD commonly include impairments 
in executive function, attention, and visuospatial skills, leading to 
difficulties in planning, organizing, and executing tasks. Psychiatric 
symptoms, such as depression, anxiety, irritability, and apathy, are also 
common in HD and can significantly impact quality of life (Table 1).

Juvenile-onset huntington’s disease

While the majority of individuals with HD develop symptoms 
in mid-adulthood, juvenile-onset HD can occur when symptoms 
manifest before the age of 20. Juvenile-onset HD is characterized by 
earlier onset, more rapid disease progression, and distinct clinical 
features compared to adult-onset HD. Common manifestations of 
juvenile-onset HD include rigidity, bradykinesia, and seizures, with 
cognitive decline often preceding motor symptoms. Genetic testing 
and counseling are essential for individuals with a family history of 
HD, particularly in cases of juvenile-onset disease.

Therapeutic approaches for huntington’s disease

Currently, there is no cure for HD, and available treatments aim 
to alleviate symptoms and improve quality of life. Pharmacological 
interventions for HD include dopamine-depleting agents such as 
tetrabenazine and neuroprotective compounds such as coenzyme 
Q10 and creatine. Non-pharmacological approaches, such as physical 
therapy, speech therapy, and occupational therapy, can also help 
manage motor and cognitive symptoms. Emerging therapeutic 
strategies for HD include gene silencing techniques such as antisense 
oligonucleotides and RNA interference, which aim to reduce the 
expression of mHTT [8]. Stem cell therapy holds promise for replacing 
damaged neurons and restoring neural function in HD-affected 
brain regions. However, further research is needed to optimize these 
therapeutic approaches and assess their long-term efficacy and safety 
(Table 2).

Results and Discussion
Pathogenesis of huntington’s disease:

The primary causative factor of Huntington’s disease (HD) is the 
expansion of CAG repeats in the huntingtin gene (HTT), leading to 
the production of mutant huntingtin protein (mHTT). This abnormal 
protein undergoes misfolding and aggregation, resulting in neuronal 
dysfunction and eventual cell death. The pathological mechanisms 
underlying HD are complex and multifaceted, involving disruptions in 
cellular processes such as transcriptional dysregulation, mitochondrial 
dysfunction, excitotoxicity, and impaired protein degradation 
pathways. These pathological changes predominantly affect the 
striatum and cortex, leading to the characteristic motor, cognitive, and 
psychiatric symptoms observed in HD [9].

Clinical manifestations of huntington’s disease:

HD is clinically characterized by a triad of motor, cognitive, and 
psychiatric symptoms. Motor symptoms, such as chorea, dystonia, 

Clinical Manifestations Description
Motor Symptoms - Chorea: Involuntary, jerky movements

- Dystonia: Involuntary muscle contractions
- Bradykinesia: Slowness of movement
- Rigidity: Stiffness of muscles

Cognitive Symptoms - Executive dysfunction: Impaired decision-making, planning, and organization
- Attention deficits: Difficulty sustaining attention
- Visuospatial impairment: Difficulty with spatial perception and navigation

Psychiatric Symptoms - Depression: Persistent sadness and loss of interest
- Anxiety: Excessive worry and apprehension
- Irritability: Easily provoked or agitated
- Apathy: Lack of motivation and interest in activities

Table 1: Clinical Manifestations of Huntington's Disease.

Therapeutic Approach Description
Pharmacological Interventions - Dopamine-depleting agents: Tetrabenazine, deutetrabenazine

- Neuroprotective compounds: Coenzyme Q10, creatine
Non-pharmacological Approaches - Physical therapy: Exercises to improve motor function and mobility

- Speech therapy: Techniques to improve speech and communication
- Occupational therapy: Strategies to improve activities of daily living

Emerging Therapeutic Strategies - Gene silencing techniques: Antisense oligonucleotides, RNA interference
- Stem cell therapy: Transplantation of stem cells to replace damaged neurons
- Neurotrophic factor therapy: Administration of growth factors to promote neuronal survival and function

Table 2: Therapeutic Approaches for Huntington's Disease.
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bradykinesia, and rigidity, are prominent features of the disease and 
significantly impact functional abilities. Cognitive impairments in 
HD typically manifest as deficits in executive function, attention, and 
visuospatial skills, leading to difficulties in planning, organizing, and 
executing tasks. Psychiatric symptoms, including depression, anxiety, 
irritability, and apathy, further exacerbate the burden of the disease 
and impair quality of life for affected individuals.

Juvenile-onset huntington’s disease:

While most individuals with HD develop symptoms in mid-
adulthood, juvenile-onset HD can occur when symptoms manifest 
before the age of 20. Juvenile-onset HD is characterized by earlier 
onset, more rapid disease progression, and distinct clinical features 
compared to adult-onset HD. Common manifestations of juvenile-
onset HD include rigidity, bradykinesia, and seizures, with cognitive 
decline often preceding motor symptoms. Early identification and 
intervention are critical in managing juvenile-onset HD and improving 
outcomes for affected individuals.

Therapeutic approaches for huntington’s disease:

Currently, there is no cure for HD, and available treatments 
primarily aim to alleviate symptoms and improve quality of life. 
Pharmacological interventions, such as dopamine-depleting agents and 
neuroprotective compounds, can help manage motor and psychiatric 
symptoms [10]. Non-pharmacological approaches, including physical 
therapy, speech therapy, and occupational therapy, are also valuable 
in addressing functional impairments associated with HD. Emerging 
therapeutic strategies, such as gene silencing techniques and stem cell 
therapy, offer promising avenues for disease modification and potential 
disease reversal. However, further research is needed to optimize these 
treatments and assess their long-term efficacy and safety.

Conclusion
Huntington’s disease is a devastating neurodegenerative disorder 

characterized by progressive motor dysfunction, cognitive decline, and 
psychiatric disturbances. While significant progress has been made in 
understanding the pathogenesis of HD and developing symptomatic 
treatments, there is still an urgent need for disease-modifying therapies 
and ultimately a cure. Emerging therapeutic strategies such as gene 
silencing and stem cell therapy offer promising avenues for disease 

modification and potential disease reversal. However, further research 
is needed to translate these experimental approaches into clinically 
effective treatments for HD. Collaborative efforts involving researchers, 
clinicians, patients, and advocacy groups are essential to advance our 
understanding of HD and develop effective therapies to improve the 
lives of affected individuals and their families.
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