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Description
Breast cancer remains one of the most prevalent 
cancers among women worldwide, posing a significant 
health challenge. Research has increasingly focused 
on the potential of antioxidants in both the prevention 
and treatment of breast cancer. Antioxidants, which 
are molecules capable of neutralizing free radicals and 
preventing cellular damage, have garnered attention for 
their potential protective effects against cancer.
Mechanisms of antioxidants in breast cancer 
Free radicals are unstable molecules with unpaired 
electrons, generated naturally in the body during 
metabolic processes or through external sources such 
as radiation, pollution, and certain chemicals. While 
they play essential roles in cell signaling and immune 
responses, excessive free radicals can lead to oxidative 
stress, damaging DNA, proteins, and lipids. This damage 
is a critical factor in the initiation and progression of 
cancer, including breast cancer.
Antioxidants neutralize free radicals by donating an 
electron, thus preventing oxidative stress and the 
subsequent cellular damage. The body has endogenous 
antioxidants, such as superoxide dismutase and 
glutathione peroxidase, and exogenous antioxidants 
obtained from the diet, including vitamins C and E, 
selenium, and polyphenols.
DNA protection and repair: One of the primary 
mechanisms by which antioxidants may protect against 
breast cancer is through the prevention of DNA damage. 
Oxidative stress can induce mutations in oncogenes 
and tumor suppressor genes, leading to uncontrolled 
cell proliferation. Antioxidants such as vitamins C and 
E can neutralize free radicals before they damage DNA. 
Additionally, some antioxidants, like polyphenols found 
in green tea, have been shown to enhance DNA repair 
mechanisms, further reducing the risk of mutations that 

could lead to cancer.
Modulation of cell proliferation and apoptosis: 
Antioxidants can influence cell proliferation and 
apoptosis, both of which are important in cancer 
development. For instance, flavonoids, a class of 
antioxidants found in various fruits and vegetables, have 
been shown to inhibit cell proliferation by arresting 
the cell cycle and inducing apoptosis in cancer cells. 
Epigallocatechin gallate, a polyphenol in green tea, can 
activate apoptosis pathways specifically in cancer cells 
while sparing normal cells, highlighting its potential as 
a therapeutic agent.
Anti-inflammatory effects: Chronic inflammation 
is a well-established risk factor for cancer, including 
breast cancer. Antioxidants possess anti-inflammatory 
properties that can mitigate this risk. Curcumin, the 
active compound in turmeric, is known for its potent 
anti-inflammatory effects. It inhibits the activity of 
Nuclear Factor-Kappa B (NF-κB), a protein complex 
that plays a pivotal role in inflammation and cancer 
progression. By reducing inflammation, antioxidants 
can lower the likelihood of cancerous transformations 
in breast tissue.
Inhibition of angiogenesis and metastasis: The 
growth and spread of cancer depend on angiogenesis, 
the formation of new blood vessels, and metastasis, the 
spread of cancer cells to other parts of the body. Some 
antioxidants can inhibit these processes. Resveratrol, 
found in grapes and berries, has been shown to suppress 
angiogenesis by inhibiting Vascular Endothelial Growth 
Factor (VEGF) and Matrix MetalloProteinase (MMPs), 
enzymes involved in tissue remodelling and metastasis. 
By blocking these pathways, antioxidants can restrict 
the growth and spread of breast cancer cells.
While laboratory studies and animal models provide 
compelling evidence for the role of antioxidants in breast 
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cancer prevention and treatment, clinical evidence in 
humans remains mixed. Some studies have shown that 
high intake of antioxidant-rich foods is associated with 
a reduced risk of breast cancer, while others have found 
no significant correlation. This discrepancy may be 
due to differences in study design, population, and the 
bioavailability of antioxidants.
It is also essential to consider the potential risks of 
antioxidant supplementation. High doses of certain 
antioxidants may have pro-oxidant effects, potentially 
promoting rather than preventing cancer. Therefore, it 
is important to approach antioxidant supplementation 

with caution and under medical supervision.
Antioxidants hold potential as a preventive and 
therapeutic strategy against breast cancer through 
various mechanisms, including DNA protection, 
modulation of cell proliferation and apoptosis, anti-
inflammatory effects, and inhibition of angiogenesis and 
metastasis. While laboratory and animal studies provide 
a robust foundation for these benefits, further clinical 
research is needed to confirm their efficacy and safety 
in humans. A balanced diet rich in natural antioxidants 
remains a prudent approach to potentially reduce the 
risk of breast cancer while supporting overall health.


