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Summary  

Hepatocellular carcinoma is a relatively common malignancy with a high rate of mortality with metastasis 

and development of drug resistance, representing major clinical problems (2-4).  The alkylating agent, 

cisplatin, is an important anticancer chemotherapeutic with a long history of clinical use as a frontline agent 

(5, 6).  One of the important aspects of cancer chemotherapy is the use of combination therapies to 

potentially augment cytotoxicity.  The represents the major aim of this study in which combinations the major 

olive phenolic, oleuropein with cisplatin were investigated for cytotoxic effects in a cell culture model of 

hepatocellular carcinoma using HepG2 cells. Oleuropein, which is well-known to possess potent antioxidant 

and anti-inflammatory effects, was chosen since it has been shown to possess cytotoxic effects in a variety 

of models of human cancer.   

 

Key points and implications 

The studies performed in this work represent classical cell culture experiments involving assessment of cell 

viability, oxidative stress (nitric oxide), levels of pro nerve growth factor (associated with apoptosis), and 

nerve growth factor (associated with cellular survival) , quantitative real-time polymerase chain reaction to 

measure gene expression changes.   Hepatocellular carcinoma, HepG2, were typically treated for 48 hours 

with various concentrations of either cisplatin (0-100 µM), or oleuropein (0-400 µM); in selected experiments 

cell were treated with 50 µM cisplatin in combination with varying concentrations of oleuropein.  As 

anticipated, cisplatin and oleuropein reduced the survival of HepG2 cells, and importantly, the findings 

highlight that oleuropein augments cisplatin-induced cytotoxicity.  Similarly, using gene expression studies 

oleuropein was shown to modulate cisplatin-induced apoptosis, as indicated by increased expression of pro-

apoptotic caspase-3.  Similarly, both cisplatin and oleuropein were both shown to decrease the expression 



of matrix metalloproteinase-7, for which it has been shown that expression is associated with poor survival.  

Further cisplatin was shown to decrease the cellular levels of nitric oxide, and to up-regulate pro nerve 

growth factor and down-regulate nerve growth factor.  The findings indicated that these effects were 

augmented in combination with oleuropein.  Overall, these findings highlight the feasibility of potentially 

combining conventional chemotherapeutic agents with bioactive dietary compounds in the context of cancer 

therapy. 
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