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Introduction 
Free radicals are responsible for causing pathogenesis of healthy 

cells to lose their structures and functions to develop various 
degenerative diseases that caused due to aging such as cancer, 
cardiovascular disease, cataracts, immune system decline, brain 
dysfunction as well as illness caused due to pollution, cigarette 
smoke, drugs, illness, stress. So, many dieticians believe that the 
Recommended Dietary Allowance (RDA) for specific antioxidants 
may be required to live healthy lifestyle with having well-balanced, 
wholesome diet and adequate antioxidant supplementation. A 
balanced diet including plenty of fruit, vegetables, grains, oils and 
nuts have excellent complement of antioxidants such as vitamin E, 
beta-carotene, vitamin C and lipoic acid which have their protective 
effect by decreasing oxidative damage to DNA and by Although, 
antioxidants are generally regarded as safe compounds, but even 
at high concentrations, they may generated reactive species which 
can have a pro-oxidant effect.1 Antioxidant enzymes also have an 
important role in the detoxification of free radicals such as superoxide 
dismutase, catalyse, and glutathione peroxidase which scavenge free 
radicals. Decrease in antioxidant defence system or an overproduction 
of free radicals results in oxidative stress was found to contribute 
many aging induced diseases. Therapies based on both antioxidants 
and antioxidant enzymes can be an effective approach in preventing 
or treating many diseases.

Antioxidants in cancer prevention

Carcinogenesis starts when a normal cell is transformed into a 
cancerous cell. A number of phytochemicals such as genistein, tea 
polyphenols, the soy isoflavone that are present in edible plants, have 
anticarcinogenic and antimutagenic effects and can interfere with a 
particular stage in the development of cancer for lowering the risk of 
developing some cancers particularly of the digestive and respiratory 
tracts.2 Grape seed proanthocyanidin extract (GSPE) has been shown 
to have a positive effect against free radicals, oxidative stress and 
tissue injury.3 The ability of lycopene to scavenge free radicals that 
can we considered to prevent oxidative damage to DNA, which partly 
explains its anticarcinogenic activity.4 Omega-3 fatty acids can also 
helpful in reducing inflammatory mediators and leukotrienes by 
producing superoxide anions.5 

Antioxidants in inflammatory diseases

In rheumatoid arthritis, toxic substances are released from the 
synovium that cause inflammation of the joint tissues lead to the 
destruction of cartilage. Antioxidant based treatments may be better 
therapeutic approach for treating this disease such as introduce the 
French diet in daily meal.6 Vitamin E-alpha tocopherol, vitamin A 
and Vitamin B scavenge free radicals to react with lipids and proteins 
that considered a mild anti-inflammatory effect which consequently 
protecting lipids in cell membranes from peroxidation.7 Pycnogenol 
(Procyanidine B3) have a role in preventing many inflammatory 
diseases and it increases the intracellular synthesis of antioxidant 
enzymes which scavenges free radicals to reduce the production 
of peroxides by macrophages to protect the cells and tissues from 
oxidative stress.8 Lipoic acid is a naturally occurring antioxidant, 
which has been used clinically for the treatment of oxidant-induced 
diseases that scavenges free radicals that accelerates glutathione 
synthesis and modulates the activity of transportation factors such 
as nuclear factor-kB (NF-kB).9 Green tea, of tea plant, Camellia 
sinensis, contains polyphenolic compounds have been shown to 
reduce the inflammation associated with arthritis in mice which 
contain compounds called, catechins that inhibit the breakdown of 
proteoglycan and collagen.10 

Antioxidants in diabetes mellitus management 

Diabetes mellitus is a metabolic disorder, in which the beta cells 
in the pancreas is not release enough insulin lead to hyperglycaemia. 
The isoflavones genistein and daidzein, are the most active, and are 
mainly found in soybean and its products that derived from biochanin 
A and for mononetin which can helpful in diabetes management. As 
well as, dietary phytoestrogens, including isoflavones and lignans 
have a beneficial role in both obesity and diabetes due to their positive 
regulatory actions on glucose and lipid metabolism. Flaxseed has the 
highest concentration of lignans and they are also found in seeds, 
whole grains, legumes and vegetables. This lignans was found to have 
vital role in diabetes management as antioxidant.11 

Antioxidants in neurodegenerative disorders 

An increased production of reactive oxygen and nitrogen species 
has been shown to contribute to several neurodegenerative disorders 
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Abstract

Antioxidants are first line defence system against free radical damage and play very 
crucial role in maintaining optimum health care. Although, present day research is 
focused on the potential and miraculous benefits of antioxidant nutrients or supplements 
in our daily life. It has become the best protection against oxidative stress involve 
a wide selection of interrelated antioxidants and antioxidant cofactors. In addition, 
the combination of several suboptimal concentrations of these kinds of detoxifying 
supplements may also have an additive or even synergistic role to decrease the risk of 
some of common and lethal diseases which caused due to aging. Adequate intake of 
antioxidants, such as beta-carotene and vitamin C supplements or some of fruit and 
vegetables which have been reported as essential antioxidants which play a vital role 
in decreasing the risk of cancer and coronary heart disease (CHD).
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that can be prevented by antioxidants intake. Improved memory 
is reported with the higher levels of carotenoid and tocopherol in 
individuals, whereas low levels of antioxidants are associated with 
a greater risk of brain vascular disease, memory loss, and dementia. 
Resveratrol predominantly found in grapes and red wine may also 
have a protective effect against Alzheimer’s disease.12 Ascorbate can 
scavenge reactive species and superoxide anion, peroxyl, hydroxyl 
and peroxynitrite radicals, and lipid hydroperoxides that make 
catecholamines more stable, preventing them from producing reactive 
oxygen species.13

Antioxidants toxicity

Antioxidants toxicity especially of three antioxidants, vitamin E, 
beta-carotene and lipoic acid have been widely studied and evaluated 
for optimum health care when administrated in patients in the form 
of intravenous injections or taken orally. At high concentrations of 
vitamin A, vitamin C and vitamin E can have an undesirable pro-
oxidant effect that lead to increased chance of increase in fatal 
myocardial infarctions. Vitamin E can be metabolised to form quinone 
derivatives which are toxic to cells and produce oxygen radicals. Beta-
carotene is the precursor of vitamin A whose supplementation with 
beta-carotene increased cancer incidence in smokers and lipoic acid 
is made from fatty acids and the its R-enantiomer have antioxidant 
activity, but in the reduced form, dihydrolipoic acid, can also found to 
demonstrate a pro-oxidant effect.14

Conclusion
So, the review article contributes the useful and instant awareness 

for depicting the oxidative stress and free radicals induced diseases and 
their management by introducing clinical implementations of naturally 
occurring antioxidants or antioxidants supplements to prevent onset 
of many neurodegenerative disorders and cancers. The antioxidants 
have a strong potential to be used as most conventional treatments 
of diseases especially in, inflammatory disease, neurodegenerative 
diseases, cancer and diabetes. Hence, administration of balanced 
diet with good supplementation of fruit, vegetables, grains, oils and 
nuts) that have adequate essential antioxidant such as vitamin A, E, C, 
lipoic acid etc can be sufficient to improve our body immune system 
to prevent many neurodegenerative disorders, cardiovascular disease, 
premature aging, however, genetic and environmental factors may 
increase the risk of these kind of diseases at any stage. 
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