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Background: Chemotherapy is the major treatment problems in the treatment of
cholangiocarcinoma. The roles of PI3K/Akt, MEK1/2 and p38 MAPK pathways in

modulating oxaliplatin-chemoresistance were examined in cholangiocarcinoma cells.

Materials and Methods: The cytotoxicity of oxaliplatin in combination with or without
specific inhibitors for p38 MAPK (SB 203580), MEK1/2 (U0126) and AKT (L Y294002 or
worthmannin) was investigated in KKU213 and RMCCA1 cholangiocarcinoma cell lines
using flow cytometry apoptosis assay. Western blotting was performed to evaluate the level

of phosphorylated Akt, MEK1/2 and p38 MAPK.

Results: The cytotoxicity of oxaliplatin was detected only in RMCCALl at high
concentration of oxaliplatin (> 40 pM). For western blotting assay, Akt phosphorylation
was induced only in KKU213 treated with oxaliplatin while MEK1/2 was constitutive
phosphorylation in both cell lines but treatment with oxaliplatin did not increase the
phosphorylation of MEK1/2. P38 phosphorylation was observed in both cell lines after
treated with oxaliplatin. Akt inhibitor can increase the sensitivity of oxaliplatin in KKU213

and MEK1/2 inhibitor can increase the sensitivity of oxaliplatin in both cell lines.

Surprisingly, inhibition of P38 MAPK, which was thought as apoptosis induction pathway,

significantly increases the cytotoxicity of oxaliplatin.

Conclusions: The results demonstrated that both cholangiocarcinoma cell lines are
resistant to oxaliplatin, RMCCA1 required high doses of oxaliplatin (>40 [JM) to induce
apoptosis while KKU213 is more resistant to oxaliplatin than RMCCA. Phosphorylation
of MEK1/2 and P38 MAPK are keys mechanisms for protection of these cell lines from
apoptosis induced by oxaliplatin. In addition, Phosphorylation of Akt is demonstrafed to be
a factor that causes KKU213 more resistant than RMCCA1. Targeting the AKT, MEK1/2
and P38‘ MAPK pathway may be a useful approach to improve the therapeutic

responsiveness of cholangiocarcinoma cells.





