Antioxidants and Chronic Disease: The
Biochemical Shield of Public Health

In the modern world, chronic diseases such as cancer, heart disease, and ageing-related
disorders continue to be major public health concerns. A growing body of research
highlights the role of antioxidants in combating these diseases by neutralising free
radicals—harmful molecules that cause oxidative stress in the body. Antioxidants,
whether derived from food or supplements, act as a protective shield at the molecular
level, helping to prevent cellular damage and promoting overall health.

Molecular Mechanism of Antioxidants

Free radicals are byproducts of normal metabolic processes, and their levels can also

be influenced by external factors such as pollution, smoking, and UV radiation. These
highly reactive molecules can damage cells, proteins, lipids, and DNA, leading to the
onset of diseases like cancer and heart disease. Antioxidants counteract this damage by
donating electrons to free radicals, thus stabilising them and preventing the harmful
chain reactions that typically follow. Vitamins such as C and E, along with plant
compounds like polyphenols, are well-known antioxidants that perform this crucial
function (Halliwell & Gutteridge, 2007). By scavenging free radicals, antioxidants
maintain cellular integrity and reduce the risk of chronic disease development.

Antioxidants in Disease Prevention

The protective role of antioxidants is especially significant in cancer and heart disease.
Oxidative stress has been implicated in DNA mutations, a key factor in cancer
initiation. By reducing oxidative damage to cellular structures, antioxidants help lower
the risk of cancer development (Singh et al., 2009). Similarly, cardiovascular diseases
are closely linked to oxidative damage in blood vessels and lipid oxidation, which
accelerates plaque formation and narrows arteries. Antioxidants, particularly those
found in flavonoid-rich foods such as berries and dark chocolate, can help prevent the
oxidation of low-density lipoprotein (LDL) cholesterol, thereby reducing the risk of
heart disease (Cai & Harrison, 2000).
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Antioxidants and Ageing

Ageing is another process influenced by oxidative stress. Over time, the body’s ability to
manage free radicals diminishes, leading to cumulative cellular damage and the signs of

ageing. Antioxidants are often included in anti-ageing formulations due to their ability to
reduce oxidative damage to cells, tissues, and organs, helping to slow the ageing process
(Finkel & Holbrook, 2000). The consumption of antioxidant-rich foods can contribute to
maintaining vitality and reducing the effects of ageing-related diseases.

Antioxidants play a vital role in preventing and managing chronic diseases such as cancer,
heart disease, and age-related disorders. By incorporating antioxidant-rich foods into our
diets, we can strengthen our body’s natural defence mechanisms against oxidative stress
and support long-term health.
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