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Abstract
Repetitive CAG or glutamine expression along the Huntington gene’s coding region results in the progressive 

neurodegenerative disorder known as Huntington’s disease (HD). Certain abnormalities in movement, emotional 
disturbances, dementia, and cognitive impairments are the effects of this disease. To this date, there could be no 
legitimate remedy for this uncommon and deadly neurological condition yet there have been sure headways in the 
field of hereditary creature model examination studies to explain the comprehension of the pathogenesis of this 
condition. Currently, HD follows a specific therapeutic approach that only treats symptoms and does not address the 
disease’s underlying cause. Stem cell therapy has the potential to be a game-changer in the search for a cure. The 
pathogenesis, efficacy, and clinical viability of the therapeutic application of stem cell transplantation in Huntington’s 
disease have all been discussed in this review. A brief list and analysis of the applications of this revolutionary 
therapy on genetically modified animal models has been provided.
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Introduction
The intellectual and cognitive function of the central nervous 

system deteriorates in neurodegenerative diseases as a result of a 
progressive loss of structure over time [1]. These diseases account 
for approximately 6.3% of all diseases [2]. Alzheimer’s disease (AD), 
Parkinson’s disease (PD), amyotrophic lateral sclerosis (ALS), and 
Huntington’s disease are examples of neurodegenerative conditions 
that are typically observable in the elderly population. However, the 
underlying causes of this degradation are poorly understood. The 
therapeutic medications that have been approved by the Food and 
Drug Administration (FDA) are unable to stop disease progression 
or extend life expectancy due to the variety of these diseases and the 
fact that the clinical symptoms vary depending on the region of brain 
injury. Understanding the pathogenesis of various neurodegenerative 
diseases is essential to comprehending the therapeutic value of stem 
cells. The pathogenesis, efficacy, and clinical viability of the therapeutic 
application of stem cell transplantation in Huntington’s disease will all 
be discussed in this review.

Stem cells and properties 

Stem cells are types of cells that are capable of self-renewal and dif-
ferentiation into a variety of cell types. The embryonic stem cells (ESCs) 
and the adult stem cells (ASCs) that are found in various adult tissues 
are the two types of mammalian stem cells. With these two types of 
stem cells, a new type of stem cell known as induced pluripotent stem 
cells (iPSCs) has been introduced. IPSC can be generated from fibro-
blasts and other types of cells [3]. The undifferentiated inner mass cells 
of a human embryo that are capable of producing all of the specialized 
tissues in the human body are the source of ESCs. ASCs are non-repro-
ductive, undifferentiated cells that come from specific, differentiated 
human tissues. Somatic stem cells are another name for ASCs, which 
are not reproductive cells. There are a few different kinds of ASCs: Neu-
ral Stem Cells (NSCs) and Mesenchymal Stem Cells (MSCs) are two 
types of stem cells that are utilized in various therapeutic procedures. 
iPSCs are determined in the lab in a medium among ESCs and ASCs. 
Neurodegenerative disease research has utilized embryonic stem cells 
(ESCs), MSCs, brain-derived neural stem cells (NSCs), and induced 

pluripotent stem cells (iPSCs) among these stem cells.

A variety of cognitive and physical symptoms are associated with 
Huntington’s disease (HD), an inherited neurodegenerative disor-
der characterized by selective neurodegeneration in the striatum [4]. 
It is an autosomal prevailing sickness brought about by a change in 
the huntingtin quality (HTT). In healthy individuals, this mutation 
increases the number of CAG trinucleotide repeats in exon1 above a 
critical threshold of 35 [5]. When this CAG repeat is translated in HTT, 
the polyglutamine (poly Q) tract at the huntingtin gene’s N-terminus 
gets bigger. In HD, this Poly Q expanded HTT—also known as mutant 
HTT or mHTT—causes toxic function phenotypes like cytotoxicity 
and biochemical dysfunction [6]. The mHTT protein is thought to be 
causing a variety of transcriptional problems, axonal transport prob-
lems, and proteostasis problems.

A polyglutamine stretch (polyQ) is found at the N terminus of the 
Heat repeat of Human HTT. A variety of harmful N-Terminal frag-
ments are produced by various proteolytic cleavages, including caspase 
6 and other proteases. In addition, an alternative method for generat-
ing mutant fragments is the aberrant splicing of the first exon of the 
huntingtin protein [7]. These mutant fragments are correlated with the 
rising toxicity brought about by the formation of less toxic aggregates 
in the cytoplasm as opposed to the nuclear region, which may be a fac-
tor in differences in cell susceptibility.

Discussion
As Sneuronal division is impossible, the brain was thought to 

be a fixed system for a long time. However, with the development of 
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technology, it was discovered that neural stem cells originate from 
the hippocampus, followed by the olfactory bulbs, striatum, spinal 
cord, and septum. These cells can divide into neurons and glial cells 
through the generation of offspring [8]. Primate and rodent models 
have demonstrated remarkable potential for HD cell therapy. Motor 
function has improved, aggregate formation has decreased, and 
lifestyle improvements have been observed with NSC transplants [9]. 
IV organization of NSCs causes acceptance of useful recuperation by 
moving to the striatum and diminishes striatal decay in rat sore models 
of HD [10]. NSCs can be great for the treatment of HD for which 
further examination is extremely fundamental however the presence 
of moral restrictions may be a downside in the improvement of this 
cell treatment.

Conclusion 
This article examines the positive effects of several stem cell-

based neural repair strategies on neurological, cognitive, and 
electrophysiological changes in various HD rodent models. Stem cell 
reprogramming technology makes it possible to generate patient-
derived cellular models of HD, which can assist us in a variety of ways, 
including comprehending the disease’s pathogenesis and identifying 
potential therapeutic strategies. However, despite the varying results 
obtained with various types of stem cells on other rodent models, it 
remains unclear which strategy will be most effective.
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