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The development of drug resistance is one of the major obstacles to
effective cancer chemotherapy. In order to understand the mechanism of drug
resistance, a resistant lung cancer cell line A549RT-eto were established by
continuous exposure of A549 cell line to increasing concentrations of etoposide.
This A549RT-eto cell line was approximately 28-fold more resistant to etoposide
when compared to parental A549 cell line. Moreover, A549RT-eto resistant cells
were cross resistant to doxorubicin but not to taxol and cisplatin. To investigate the
drug resistance mechanism, the expression levels of drug resistance-related genes
were determined using real-time PCR. Of all the genes investigated, only mdr1
transcript levels were drastically increased in A549RT-eto cells compared to the
parental cells. Since the mdr1 gene encodes for P-glycoprotein (P-gp), a membrane
protein involved in drug efflux pumps, the expression of P-gp and its transport
activity were studied. Western blot analysis showed higher P-gp expression in the
resistant cells compared to A549 cells. As determined by flow cytometry, the levels
of calcein transported in the drug resistant cells were also enhanced, which
correlates with the increase in P-gp expression shown in the western blot.
Therefore, these studies strongly suggest that expression of mdr1 induced by
etoposide plays a major role in the development of drug resistance in A549RT-eto
cell line. In the future, this cell line may be used as an in vitro model for the
screening of novel P-gp inhibitors to overcome drug resistance in human cancer

cells.
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