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Abstract 

Sorafenib is the only chemotherapeutic agent currently approved for the 

treatment of unresectable hepatocellular carcinoma (HCC). However, poor 

response rates have been widely reported. Indole-3-carbinol (I3C) is a potential 

chemopreventive dietary phytochemical. The present study aimed to explore the 

potential chemomodulatory effects of I3C on sorafenib in HepG2 cells as well 

as the possible mechanisms underlying this modulation. HepG2 cells were 

treated with different concentrations of sorafenib and I3C. Concentration-

survival curves were generated and the concentration of I3C which inhibited 

the growth of cells by 5% was selected for studying the modulatory effects 

exerted by I3C on sorafenib cytotoxicity. The effect of the combination on 

apoptosis, angiogenesis and invasiveness were investigated. Moreover, the 

involvement of NADPH oxidase-1 (NOX-1) enzyme was explored. 

Flowcytometric DNA-ploidy analysis was also carried. Indole-3-carbinol has 

been shown to enhance the cytotoxic activities of sorafenib in HepG2 cancer 

cells. This could be partially attributed to increased apoptosis by augmenting 

the activity of caspase-8 and -3 and decreasing the angiogenic potentials via 

decreasing the expression of p-ERK, HIF-1α and VEGF. The combination had a 

suppressive effect on epithelial-mesenchymal transition (EMT) by increasing 

the expression of E-cadherin and decreasing the expression of snail and 

clusterin. Increased NOX-1 expression was also observed which might indicate 

the involvement of reactive oxygen species (ROS) in I3C chemomodulatory 

effects. Additionally, the combination induced cell cycle arrest at the G0/G1 

phase. It is worth mentioning that the combination had no effect neither on the 

level of p-Akt nor on the mRNA level of the EGFR. In conclusion, these findings 

provide evidence that I3C chemosensitizes HCC HepG2 cells to sorafenib anti-

cancer activity. 

Keywords: sorafenib, indole-3-carbinol, hepatocellular carcinoma, apoptosis, 

angiogenesis, NOX-1.  
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