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Understanding the epigenetic role of phytochemicals in suppressing the PhIP induced cytotoxicity
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Cooking of meat at high temperature such as frying or barbeque causes production of heterocyclic amines (HCAs). At least
a dozen of HCAs are found in cooked meat. The 2-amino-1-methyl-6-phenylimidazo [4-5-b] pyridine (PhIP) is abundant
and most potent HCA. Several studies have shown that PhIP can induce tumors in breast, prostate and colon cells and in
rodent models. It is shown that PhIP causes DNA mutation, promote tumor growth and promote invasiveness of cancer cells.
Metabolism of PhIP results in the formation of free radicals (ROS) and PhIP metabolites are known to produce DNA adduct
and DNA strand breaks. Phytochemicals are known to inhibit cytotoxic and genotoxic effects. Therefore, we hypothesized
that the right combination of antioxidants and or phytochemical (naturally present in fruits, vegetables and spices) along with
grilled meat should be capable of suppressing the PhIP induced cytotoxicity and breast cancer. Therefore, a model system
using human breast epithelial cells (MCF 10A) was developed to test various antioxidants in presence or absence of PhIP.
We have tested four vitamin (C, K3, D3, and E), Gingerol (6 and 10), N-acetyl cysteine, glutathione and curcumin at varying
concentrations. The protective effect of these compounds was evaluated using cell viability assay, DCF assay to quantify ROS
production, Comet assay to quantify the DNA damage and DNA adduct formation by immunofluorescence method. Results
indicate that presence of these compounds improves cell viability as compared to PhIP treated group. However, curcumin
co-treated cells showed significant differences and PhIP induced cell cytotoxicity was consistently reverted to normal. Gene
expression analysis indicates that curcumin interact via multiple molecular targets, suggesting that curcumin appears to be an
effective anti-PhIP food additive.
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