
7   

Available online www.jocpr.com 

Journal of Chemical and Pharmaceutical Research, 2024, 16(9):7-8 

 

 
ISSN: 0975-7384 

CODEN (USA): JCPRC5 

 

A Pharmaceutical Approach to Target Mitochondrial Dysfunction in 

Neurodegenerative Disorders  

Janet Helen
*
 

Department of Pharmacy, University of Mumbai, Mumbai, India 

Received: 26-Aug-2024, Manuscript No. JOCPR-24-149718; Editor assigned: 29-Aug-2024, PreQC No. JOCPR-24-

149718 (PQ); Reviewed: 12-Sep-2024, QC No. JOCPR-24-149718; Revised: 19-Sep-2024, Manuscript No. JOCPR-

24-149718 (R); Published: 26-Sep-2024, DOI:10.37532/0975-7384.2024.16(9).194 

 

DESCRIPTION 
 

The pathogenesis of several neurodegenerative diseases, including as Alzheimer's, Parkinson's and Huntington's 

diseases, has been shown to be significantly influenced by mitochondrial dysfunction. Neurones in these illnesses 

gradually degenerate, resulting in motor dysfunction, cognitive decline and other crippling symptoms. Scholarly 

investigations have brought to light the significance of mitochondria as not just cellular powerhouses but also as 

critical regulators of energy metabolism, oxidative stress, apoptosis and calcium homeostasis. Drugs that target 

mitochondrial malfunction are being developed as our understanding of mitochondrial biology advances in an effort to 

stop or reduce the course of neurodegenerative disorders. 

 

Adenosine triphosphate, or ATP, is produced by mitochondria and is essential for brain activity. On the other hand, 

when mitochondrial activity is compromised, this process can create Reactive Oxygen Species (ROS), which can 

result in oxidative stress. Increased oxidative stress in neurodegenerative illnesses is linked to inflammation, cell death 

and neuronal damage. The goal of pharmaceutical therapies that target mitochondrial dysfunction is to decrease 

oxidative stress, improve mitochondrial bioenergetics and eventually prevent neuronal degeneration. The potential 

neuroprotective benefits of substances including coenzyme Q10, creatine and other antioxidants have been 

investigated. These compounds work by enhancing mitochondrial activity and reducing oxidative damage. The use of 

antioxidants specifically targeted to the mitochondria, which are intended to preferentially concentrate in mitochondria 

and neutralize ROS, is one potential strategy. 
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One such substance that targets the mitochondrial membrane is called MitoQ, which is a derivative of coenzyme Q10. 

In preclinical research, MitoQ has been demonstrated to reduce oxidative stress and shield neurones from dying in 

neurodegenerative model organisms. Antioxidants are more effective when they are delivered specifically to the site 

of oxidative damage. MitoQ has demonstrated the promise for mitochondrial-targeted therapeutics in clinical settings 

by improving mitochondrial function, reducing neuronal loss and improving cognitive outcomes in animal models of 

Alzheimer's disease. Increasing the process of mitochondrial biogenesis the cellular mechanism by which new 

mitochondria are formed is another area of emphasis. In order to do this, signaling pathways that promote 

mitochondrial development and function must be activated. Omega coactivator-1 alpha is an essential modulator of 

mitochondrial biogenesis, triggered by peroxisome proliferator-activated receptors. The potential neuroprotective 

benefits of medications that increase PGC-1α activity, such as metformin, an anti-diabetic, are being studied. 

Metformin may be a treatment option for treating neurodegenerative illnesses as studies have shown that it can 

enhance mitochondrial activity and lessen neuroinflammation. Such strategies may reduce the rate at which dementia 

progresses and enhance patient outcomes by enhancing mitochondrial health. A disruption in mitochondria can cause 

cellular calcium excess, which can kill neurones. Mitochondria are essential for regulating intracellular calcium levels. 

Preclinical investigations have indicated potential for pharmaceutical drugs that might stabilize calcium levels and 

improve mitochondrial calcium absorption. For example, it has been shown in animal models that the calcium 

ionophore pyrvinium pamoate enhances mitochondrial calcium handling and guards against neurodegeneration. These 

strategies seek to maintain calcium homeostasis in addition to addressing the bioenergetic failure of mitochondria, 

therefore protecting neural integrity. Mitochondrial dysfunction is closely associated with neuroinflammation, which 

is another important element in neurodegenerative illnesses. Exacerbating brain damage, activated glial cells can 

release pro-inflammatory cytokines and reactive oxygen species. Targeting neuroinflammation with pharmaceuticals 

that also improve mitochondrial function are becoming more and more popular. Drugs like the anti-inflammatory 

antibiotic minocycline, for instance, have been studied for their capacity to lower microglial activation and increase 

mitochondrial activity. In models of dementia, minocycline has demonstrated neuroprotective benefits by reducing 

oxidative stress and neuroinflammation. This suggests that dual-targeted treatments that target mitochondrial 

malfunction and inflammation may be possible. 

 

In conclusion, one potential avenue for future medication development is the pharmacological approach, which aims 

to deal with mitochondrial dysfunction in neurodegenerative illnesses. Through the optimization of mitochondrial 

bioenergetics, the reduction of oxidative stress, the restoration of calcium homeostasis and the mitigation of 

neuroinflammation, scientists hope to prevent neuronal degeneration and enhance therapeutic results. The therapy of 

neurodegenerative illnesses might be revolutionized by further research and creative approaches, even though 

problems with medication delivery and patient variability still exist. The advancement of knowledge regarding 

mitochondrial biology opens the door to the creation of efficient therapies that may have a substantial positive 

influence on the lives of those afflicted with these crippling illnesses. 


