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The extra production of the reactive oxygen species
(ROS) and the lack of suitable antioxidants to counteract
their impact has become the key to the pathogenesis of a
broad spectrum of diseases. Finally, being perceived as a
biochemical quainter, oxidative stress is currently being
viewed as one of the key processes affecting aging,
prolonged inflammation, metabolic illnesses,
cardiovascular diseases, neurodegenerative diseases, and
even cancer '. It is also important to the clinician and
researchers to understand its implications to come up with
preventive and therapeutic approaches. At the cellular
level, ROS are very unstable molecules that are mainly
produced after the respiration process of the mitochondria,
enzyme reactions, and environmental exposures like
pollution, radiations, and toxins. Whereas ROS
physiological concentrations play a significant role in
signaling, immune protection, and cellular homeostasis,
their intrusion results into lipid peroxidation, DNA
damage, and protein modification. Such molecular
dysfunctions add up to tissue malfunction and organ
injury, which is a frequently shared feature among disease
processes 2.

The clinical potential of oxidative stress is enormous.
Through endothelial dysfunction and inflammation, ROS
promotes  atherosclerosis  facilitating  hypertension,
myocardial infarction and stroke in cardiovascular diseases
3. Insulin resistance and pancreatic 0 -cell dysfunction are
aggravated by oxidative stress in diabetes. Alzheimer and
Parkinson neurodegenerative diseases have been closely
associated with neuronal damage and protein aggregation,
which have been associated with ROS 9. Oxidative stress
has also been a stimulant and a two-sided weapon of DNA
mutation and tumor suppression in cancer, respectively,
depending on the context of the cell. There are challenges
and opportunities associated with dealing with oxidative
stress. Antioxidant treatments, nutritional interventions and
lifestyle changes have demonstrated mixed success in the
clinical studies. Vitamins C and E, polyphenols, and
coenzyme Q10 are some of the nutrients that provide
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protective effect but there has been inconsistency in
translating these effects into a clinical result. New
strategies, such as specific antioxidants, mitochondrial
protective agents and gene therapy have provided promise
of more specific interventions °. Notably, oxidative stress
is not to be considered as a circumstance but as a complex
interaction with inflammation, metabolic dysfunction, and
genetic predisposition, which needs to be addressed
holistically *.

Public health-wise, the contemporary lifestyle, which
constitutes poor diet, sedentary habits, chronic stress, and
environmental pollution have enhanced the occurrence of
oxidative stress and this is the reason preventive
approaches should be taken 7. Oxidative biomarker
screening, promoting diets that are high in antioxidants and
physical exercise might aid in the reduction of the chances
of developing the disease at a population level 3.
Moreover, the development of new therapeutic targets by
promoting studies about oxidative stress pathways can be
used to discover new therapeutic opportunities and
personalized medicine treatment. To sum up, oxidative
stress is an invisible but an important cause of modern
health issues % Its wuniversal implication in the
pathogenesis of diseases emphasizes the severity of its
monitoring that is required among clinicians and
researchers. Through the combination of understanding
oxidative processes into clinical care and community
prevention and control, we will be better able to prevent,
diagnose, and treat diseases that are influenced by this
biochemical imbalance, and the resultant patient outcomes
and longevity °.
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