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ABSTRACT 

BACKGROUND: Hepatocellular carcinoma (HCC) is the common 

type of liver malignancy and the high incidence. HCC is the cause of 

high level of mortality due to the resistance to radiotherapy and the 

harmful effect of chemotherapy.  

Aim of the study: 

1) To evaluate the antitumor effect of different doses of polyphenol

compounds "Curcumin, hesperidin, and quercetin"

2) To study the ability of polyphenol compounds to decrease the

unwanted side effects of radiotherapy and to increase cells

radiosensitivity to respond to low doses of radiotherapy.

METHODS: HCC cells treated with different concentrations of 

curcumin, hesperidin, and quercetin alone or combined with different 

doses of γ-radiation. The cell viability examined by MTT assay to all 

groups in different times, and gene expressions evaluated by Real-

time PCR for P53, Her2/neu, and MMP9 genes, also total anti-

oxidant capacity (TAC) had been measured.     

RESULTS: The cytotoxicity mean values show significant increase, 

so the cell proliferation were decreased in all groups in a time and 

dose-dependent manner. Real-time PCR results show enhancement in 

gene expression levels, that p53 gene increased in all groups, but 

Her2/neu, and MMP9 decreased in all groups when compared with 

reference gene GAPDH calculated by 2-∆∆CT. total antioxidant 

capacity (TAC) were increased only by quercetin treatment at high 

concentrations..     

 CONCLUSION: Curcumin, hesperidin, and quercetin with or 

without γ-radiation can decrease cancer cell viability, and enhance 

some important gene expressions.  
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KEY WORDS: Hepatocellular carcinoma, γ-radiation, curcumin, 

hesperidin, and quercetin, real-time PCR, total antioxidant capacity 

(TAC). 


