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About the Study
Cancer is a complex and multifactorial disease char-
acterized by the uncontrolled growth and spread of 
abnormal cells. It is a leading cause of morbidity and 
mortality worldwide, posing a significant global health 
burden. While advancements have been made in cancer 
treatment modalities, the quest for effective prevention 
strategies remains a top priority. In recent years, there 
has been growing interest in the role of antioxidants in 
cancer prevention and treatment. 
Antioxidants and reactive oxygen species 
To understand the role of antioxidants in cancer, it is 
crucial to grasp the concept of reactive oxygen species 
(ROS). ROS are chemically reactive molecules, including 
free radicals,that are produced naturally in the body as 
byproducts of various cellular processes. While ROS play 
essential roles in normal physiological functions, exces-
sive accumulation can lead to oxidative stress, causing 
damage to cellular components such as DNA, proteins, 
and lipids. This oxidative damage is implicated in vari-
ous diseases, including cancer.
Antioxidants as defense mechanisms
Antioxidants are molecules that can neutralize ROS and 
protect cells from oxidative damage. They act as defense 
mechanisms by either directly scavenging free radicals 
or by inhibiting their formation. Antioxidants can be 
endogenous (produced by the body) or exogenous (ob-
tained from the diet or supplements). Endogenous an-
tioxidants include enzymes like superoxide dismutase, 
catalase, and glutathione peroxidase. Exogenous antiox-
idants encompass a wide range of compounds, includ-
ing vitamins (such as vitamin C and E), minerals (such 
as selenium and zinc), and phytochemicals (such as 
polyphenols).

Antioxidants and cancer prevention
Epidemiological studies have suggested that diets rich in 
antioxidants, primarily derived from fruits, vegetables, 
and other plant-based sources, are associated with a re-
duced risk of developing certain types of cancer. Anti-
oxidants may prevent cancer initiation and progression 
through various mechanisms. Firstly, they can scavenge 
free radicals, thus preventing DNA damage and muta-
tions, which are crucial events in the initiation of cancer. 
Additionally, antioxidants can modulate cell signaling 
pathways, regulate gene expression, and promote DNA 
repair mechanisms. Furthermore, some antioxidants 
possess anti-inflammatory properties, which can inhibit 
chronic inflammation, a recognized risk factor for can-
cer development.
Antioxidants and cancer treatment
In addition to their potential role in cancer prevention, 
antioxidants have also been investigated for their effects 
on cancer treatment. However, the use of antioxidants 
during cancer therapy is a topic of ongoing debate. On 
one hand, antioxidants may protect healthy cells from the 
detrimental effects of radiation therapy and chemother-
apy, thereby reducing treatment-related side effects. On 
the other hand, some studies suggest that antioxidants 
could interfere with the efficacy of cancer treatments by 
potentially reducing the generation of ROS, which is an 
essential mechanism of action for certain therapies. The 
timing and dosage of antioxidant supplementation are 
critical factors that need to be carefully considered to 
strike a balance between the protective effects and po-
tential interference with treatment outcomes.
Challenges and considerations
While the potential benefits of antioxidants in cancer 
prevention and treatment are intriguing, several chal-
lenges need to be addressed. Firstly, large-scale ran-
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domized controlled trials are needed to provide robust 
evidence regarding the efficacy and safety of antioxi-
dants in various cancer types. Furthermore, the bio-
availability and metabolism of antioxidants can vary 
significantly, making it essential to understand the opti-

mal dosage and delivery methods. Moreover, individual 
variations in genetics and lifestyle factors may influence 
the response to antioxidants, highlighting the need for 
personalized approaches.
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