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DESCRIPTION

Oxidative stress is a condition that arises when there is an
imbalance between the production of free radicals and the
body's ability to neutralize them with antioxidants. Free radicals
are unstable molecules that can cause significant damage to cells,
proteins and DNA. Pollution, particularly air pollution, has
become a significant contributor to oxidative stress, which in
turn is linked to various health problems. This article analyzes
the connection between oxidative stress and pollution, shedding
light on the underlying mechanisms and the associated health
risks.

Oxidative stress occurs when free radicals overwhelm the body's
antioxidant defenses. Free radicals are highly reactive molecules
that are produced as a natural byproduct of cellular metabolism.
They play a role in various biological processes, but when
produced in excess, they can damage cells and tissues, leading to
inflammation, cellular dysfunction and a range of chronic
diseases.

The body has a defense mechanism in place, relying on
antioxidants to neutralize these free radicals and prevent harm.
Antioxidants are molecules that can donate electrons to free
radicals, stabilizing them and preventing them from causing
cellular damage. However, when there is an overload of free

the body’s

overwhelmed, leading to oxidative stress.

radicals, antioxidant systems may become

Pollution, especially air pollution, has been identified as a major
external factor contributing to oxidative stress. Exposure to
pollutants such as particulate matter, nitrogen dioxide, sulfur
dioxide, ozone and carbon monoxide can lead to the generation
of free radicals in the body. These pollutants, commonly released
from industrial emissions, vehicles and burning fossil fuels, can
trigger a cascade of reactions that contribute to oxidative damage
in multiple ways.

Particulate Matter (PM), especially fine particles particulate

matter 2.5 is one of the most harmful pollutants. These tiny
particles can penetrate deep into the lungs and enter the

bloodstream. Once in the body, Particulate Matter (PM) can

stimulate the production of free radicals, which can damage cells
and tissues in the lungs, heart and other organs. Research has
shown that prolonged exposure to PM is linked to increased
oxidative stress, leading to inflammation and an increased risk
of respiratory diseases, cardiovascular diseases and even cancer.

Ozone, a major component of smog, is another pollutant that
contributes to oxidative stress. When inhaled, ozone reacts with
lung cells, generating free radicals that cause cellular damage.
Nitrogen dioxide, often found in vehicle emissions, also
contributes to oxidative stress by promoting inflammation in the
airways and increasing free radical production. Both of these
pollutants can exacerbate respiratory conditions such as asthma,
and Chronic Obstructive Disease

bronchitis Pulmonary

(COPD).

The lungs are the first line of defense against airborne
pollutants. When pollutants like particulate matter and ozone
are inhaled, they can trigger oxidative stress in lung tissues,
leading to inflammation and impaired lung function. Over time,
this damage can contribute to the development of chronic
respiratory diseases, such as asthma, emphysema and chronic
bronchitis. Additionally, long-term exposure to air pollution has
been associated with an increased risk of lung cancer.

The brain is particularly vulnerable to oxidative stress. Studies
have shown that exposure to environmental pollutants can lead
to oxidative damage in brain cells, potentially contributing to
cognitive and
neurodegenerative diseases such as Alzheimer's and Parkinson's.

decline, neurodevelopmental  disorders

Reducing the harmful effects of oxidative stress caused by
pollution requires a multi-faceted approach. One of the most
effective ways to minimize exposure is through air quality
improvement measures, such as reducing emissions from
industrial processes, promoting cleaner transportation options
and using renewable energy sources.

CONCLUSION

Oxidative stress induced by pollution is a growing public health
concern that affects millions of people worldwide. The release of
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pollutants like particulate matter, ozone and nitrogen dioxide
into the environment leads to the production of free radicals,
causing significant damage to human health. The consequences
of this oxidative damage are wideranging, affecting the
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respiratory, cardiovascular and neurological systems, as well as
increasing the risk of cancer. Addressing pollution and reducing
exposure to harmful environmental toxins are essential steps in
mitigating the health risks associated with oxidative stress.
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