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Abstract
Huntington’s disease (HD) is a devastating neurodegenerative disorder characterized by progressive motor 
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Genetic basis

Huntington’s disease has a unique genetic basis. It is caused by a 
mutation in the huntingtin (HTT) gene located on chromosome 4. This 
mutation involves an abnormal repetition of a specific DNA sequence 
known as CAG (cytosine-adenine-guanine). The greater the number 
of CAG repeats, the earlier the onset and severity of the disease. While 
a CAG repeat count of 10 to 35 is considered normal, individuals with 
36 or more repeats may develop HD [9]. HD follows an autosomal 
dominant inheritance pattern, meaning that an individual needs only 
one copy of the mutated gene from either parent to develop the disease. 
If a parent carries the mutated gene, each child has a 50% chance of 
inheriting it [10]. The onset of symptoms typically occurs in adulthood, 
with most individuals showing signs between the ages of 30 and 50. 
However, there are rare cases of juvenile-onset HD, where symptoms 
manifest before the age of 20.

Clinical manifestations: Huntington’s disease is characterized 
by a triad of symptoms encompassing motor dysfunction, cognitive 
decline, and psychiatric disturbances. Motor symptoms often include 
involuntary movements, known as chorea, which give the disease its 
alternate name. These movements can progress to more pronounced 
rigidity and bradykinesia, resembling features seen in Parkinson’s 
disease. Cognitive impairment involves difficulties with concentration, 
memory, and executive functions, significantly impacting daily life. 
Psychiatric symptoms include mood swings, depression, anxiety, and, 
in some cases, psychosis.

Neurological underpinnings: The pathological hallmark of 
Huntington’s disease is the progressive degeneration of specific brain 
regions, particularly the striatum, which plays a crucial role in motor 
control. As the disease advances, other areas such as the cortex and 
thalamus are also affected. The loss of neurons in these regions leads to 
the characteristic symptoms observed in individuals with HD.

The mutated huntingtin protein has toxic effects on neurons, disrupting 
cellular functions and triggering apoptotic pathways. It also interferes with 
the production and transport of neurotransmitters, further contributing to 
the breakdown of communication between nerve cells. Additionally, the 
formation of abnormal protein aggregates, known as inclusion bodies, is a 
prominent feature in the brains of individuals with HD.

Diagnostic challenges

Diagnosing Huntington’s disease can be challenging, especially in 
the early stages when symptoms may be subtle. Genetic testing for the 
presence of the mutated HTT gene is the most definitive method. However, 
given the ethical and emotional implications, individuals may choose not 
to undergo testing. Neuroimaging techniques, such as magnetic resonance 
imaging (MRI) and positron emission tomography (PET), can also aid in 
diagnosis by revealing characteristic changes in the brain.

Treatment and management: Currently, there is no cure for 
Huntington’s disease, and treatment primarily focuses on managing 
symptoms and improving the quality of life for affected individuals. 
Medications may be prescribed to alleviate motor symptoms, control 
psychiatric manifestations, and address cognitive decline. Physical 
and occupational therapy can help individuals maintain functional 
independence for as long as possible. Additionally, psychological support 
for both individuals with HD and their families is essential in coping with 
the emotional and practical challenges associated with the disease.

Research and future perspectives

The study of Huntington’s disease has advanced significantly in 

recent years, shedding light on the underlying molecular mechanisms 
and potential therapeutic targets. Gene-editing technologies, such 
as CRISPR-Cas9, hold promise for correcting the genetic mutation 
responsible for HD. Clinical trials are underway to explore the efficacy 
of various drugs in slowing the progression of the disease or alleviating 
its symptoms.
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