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Objectives: The poor clinical response of salivary gland adenocarcinoma (SGA) to
combined chemotherapy for head-and-neck cancer (HNC) suggests that the sensitivities
and/or mechanisms of resistance to anti-cancer drugs differ between SGA and oral
squamous cell carcinoma (SCC). The present study aimed to clarify whether expression of
the ATP-binding cassette (ABC) transporters MDR1 and MRP1 is associated with
multidrug resistance (MDR) in HNC, and to determine differences in the associated
processes between SGA and SCC.

Materials and Methods: The expression of ABC transporters and glutathione
S-transferase enzymes was studied immunohistochemically in the normal salivary gland
and in cancer tissues from patients. Expression of MDR1 and MRP1 was analyzed using
Western blotting in both SGA and SCC cell lines following vincristine administration. We
also determined mdrl and mrpl mRNA expression levels using reverse
transcriptase-polymerase chain reaction (RT-PCR).

Results: Immunohistochemical analysis revealed MDR1 and MRP1 expression in ductal
cells of salivary glands, but not in the oral mucosal epithelium. When compared with SCC,
SGA displayed expressed more intense MRP1 and more MDR1. Analysis in vitro indicated
more MDR1, MRP1 and glutathione S-transferase (GST)-pi class enzyme expression in
drug-resistant SGA cells than in parental SGA or drug-resistant and drug-sensitive SCC
cell lines. Immunoblotting and PCR confirmed that the expression of GST-pi was increased
relative to that of MRP1 in drug-resistant SGA cells. The MDRI1 inhibitor verapamil
obviously enhanced cytotoxicity in resistant SGA and SCC cells at low vincristine
concentrations. The GST inhibitor curcumin also enhanced cytotoxicity, particularly in
resistant SGA cells after the MDR1 efflux barrier had been reversed by verapamil.

Conclusion: These results indicate that MRP1/GST-pi enzymes are involved in the
acquired-resistance phenotype of SGA.
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