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A neurodegenerative disease that causes significant movement deficits, cognitive decline, 

and psychiatric problems, Huntington's disease (HD) is debilitating and eventually fatal. About 

5 to 10 out of every 100,000 people globally are affected, and symptoms typically start to show 

between the ages of 30 and 50 (Pringsheim et al., 2012). A hereditary mutation in the Huntingtin 

(HTT) gene results in an unusually long polyglutamine chain in the huntingtin protein, which 

is the cause of HD. This mutation causes progressive brain cell loss and injury by interfering 

with the survival and function of neurones, especially in regions such as the cortex and striatum. 

Current treatments for HD mostly control symptoms rather than decreasing the disease's course, 

despite substantial research efforts. The lack of treatments that can change how the illness pro-

gresses emphasizes how urgently new strategies that deal with its underlying causes are needed. 

Oxidative stress and mitochondrial dysfunction are major factors in HD, which causes neuronal 

energy deficits and, eventually, cell death (Gu et al., 1996). By interfering with mitochondrial 

function, the mutant huntingtin protein (mHTT) raises dangerous reactive oxygen species 

(ROS) and initiates cell death. 

Antioxidants specially designed to collect within mitochondria and neutralize ROS at its 

source are MitoQ (mitoquinone) and SkQ1 (Smith et al., 2012; Vishwas et al. 2020). By en-

hancing neuronal survival, lowering oxidative damage, and restoring mitochondrial function, 

these substances have demonstrated promise in preclinical settings. For example, in animal 

models, MitoQ has been shown to penetrate the blood-brain barrier and reduce neurodegener-

ation (Ghosh et al., 2010). However, naturally occurring substances called polyphenols, which 

are present in plants, have strong anti-inflammatory, neuroprotective, and antioxidant qualities. 

The capacity of polyphenols including resveratrol, curcumin, and epigallocatechin gallate 

(EGCG) to alter certain signaling pathways linked to neurodegeneration has been investigated 

(Mancuso et al., 2006). For instance, curcumin suppresses the aggregation of misfolded proteins 

and lowers inflammation, whereas resveratrol activates SIRT1 and promotes mitochondrial bi-

ogenesis. 
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Hypothesis and rationale 

Early intervention for HD may benefit from a combination therapy that uses polyphenols 

and antioxidants that target the mitochondria. Addressing both aberrant signaling pathways and 

mitochondrial dysfunction—two important aspects in the course of HD—is the goal of this 

dual-targeted approach. While antioxidants that are unique to mitochondria are especially good 

at neutralizing ROS within mitochondria, offering localized protection, polyphenols, which are 

recognized for their systemic antioxidant qualities, can lessen oxidative stress. Additionally, 

this combination strategy may aid in restoring brain energy balance, which is essential for pre-

serving neuronal health, by improving mitochondrial bioenergetics and biogenesis. Addition-

ally, polyphenols contribute to lowering the cellular toxicity linked to protein aggregation by 

preventing the aggregation of mHTT. Additionally, by lowering cytokine production and mi-

croglial activation, the anti-inflammatory qualities of antioxidants and polyphenols may assist 

regulate neuroinflammation. Polyphenols and mitochondrial antioxidants are intriguing candi-

dates for a complete treatment approach to reduce early HD pathogenesis because of their com-

bined effects. 

Overall it can be stated that polyphenols and mitochondria-targeted antioxidants together 

could offer a potential treatment approach for HD that targets several pathological processes. 

This method of early intervention may help patients live better lives by slowing the advance-

ment of their diseases. To confirm this theory and open the door to novel HD therapy possibil-

ities, more investigation is required, including thorough preclinical and clinical investigations. 

 

 

Conflict of interest  

The authors declare no conflict of interest. 

 

REFERENCES 

Ghosh A, Chandran K, Kalivendi SV, Joseph J, Antho-

line WE, Hillard CJ, et al. Neuroprotection by a mito-

chondria-targeted drug in a Parkinson’s disease model. 

Free Radic Biol Med. 2010;49:1674–84. 

Gu M, Gash M T, Mann VM, Javoy-Agid F, Cooper J 

M, Schapira AHV. Mitochondrial defect in Hunting-

ton’s disease caudate nucleus. Ann Neurol. 1996;39: 

385–9. 

Mancuso M, Siciliano G, Filosto M, Murri L. Mito-

chondrial dysfunction and Alzheimer’s disease: New 

developments. J Alzheimers Dis. 2006;9:111–7. 

Pringsheim T, Wiltshire K, Day L, Dykeman J, Steeves 

T, Jette N. The incidence and prevalence of Hunting-

ton’s disease: A systematic review and meta-analysis. 

Mov Disord. 2012;27:1083–91. 

Smith RAJ, Hartley RC, Cochemé HM, Murphy MP. 

Mitochondrial pharmacology. Trends Pharmacol Sci. 

2012;33:341–52.  

Vishwas S, Gulati M, Kapoor B, Gupta S, Singh SK, 

Awasthi A, et al. Expanding the arsenal against Hun-

tington's disease - herbal drugs and their nanoformula-

tions. Curr Neuropharmacol. 2020;18:908–24.  

 

 


