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INTRODUCTION. Chemoresistance is a major impediment to the successful treatment of 
cancer. However, the mechanisms of chemoresistance are poorly understood. Cisplatin 
(CDDP) treatment activates multiple signal transduction pathways that can lead to diverse 
cellular responses, including cell cycle arrest (G2/M), DNA repair, or apoptosis. Differences in 
early signal transduction activity in response to chemotherapy could provide insight regarding 
the ultimate outcome of treatment. In this study, we attempted to elucidate the mechanisms of 
resistance to cisplatin in a cisplatin-sensitive human ovarian cancer cell line and a cisplatin-
resistant clone (2008 and 2008.C13 respectively). 

METHOD. We analyzed the relative activation of 3 major MAPK signaling pathways: p38, 
JNK/SAPK, and ERK1/2. We also analyzed the differential expression of pro-apoptotic and 
anti-apoptotic-related genes in response to cisplatin treatment in our isogenic cell line model. 

RESULTS. There was a prolonged and persistence activation (up to 12 h) of the p38 and 
JNK/SAPK pathways in response to cisplatin in the sensitive cells (2008). In contrast, the 
cisplatin-resistant clone (2008.C13) displayed a shorter duration of activation (1-3 h) of the 
p38 and JNK/SAPK pathways. The ERK pathway was activated to a similar extent at the early 
time points in both cell lines. Cisplatin-induced apoptosis was associated with cytochrome c 
release and subsequent caspase-3 activation and PARP cleavages. We found that inhibition of 
the JNK/SAPK and p38 pathways by small drug inhibitors mediate a resistant phenotype to 
cisplatin and increase survival. Moreover, 3T3 cells with disrupted c-jun (3T3 cJun-/-) were 
more resistant to cisplatin cell death than the parental 3T3 cells. Our results suggest that in 
cisplatin-treated cells, induction of apoptosis can take place as a consequence of JNK 
activation. This indicate that a critical difference in sensitivity versus drug-resistance is 
associated with in duration of the activation of the p38 and JNK/SAPK signal transduction 
pathways and their downstream target genes (e.g. AP-1 target genes), in response to genotoxic 
agents (1-4). 

Our results are consistent with the hypothesis that prolonged activation of the JNK/SAPK and 
p38 pathways in response to cisplatin treatment of ovarian cancer cells leads to cell death (1,5). 
Early signal transduction events probably indicate and/or dictate whether the cell will undergo 
cell division or apoptosis. Cisplatin resistance may be related to attenuation of certain MAPK 
signals. Taken together, our findings suggest that duration of JNK activation and p38 play an 
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active role in mediating cisplatin-induced apoptosis in ovarian carcinoma cells and functions 
upstream of caspase activation to initiate the apoptotic signal. 

  

 

Fig. 1. MAPK Signal Transduction Pathways Activation in Response to Cisplatin Treatment in Ovarian Cancer Cell 
Lines 2008 and 2008.C13. 
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