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Effects of High Voltage Electric Field on the Expression of ABCG2 and
V-ATPase in A549 Cells and Drug Resistance of A549 Cells *
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ABSTRACT Objective: To investigate the effect of high voltage electric field on the expression of ABCG2 and V-ATPase in A549
cells, and to explore the effect of high voltage electric field on drug resistance of A549 cells. Methods: The cell growth curves was made
by using MTT method to determine the highest electric field strength which can lead to reversible cell electroporation. A549 cell line was
treated with virus to downregulation the expression of ABCG2 and V-ATPase. Then, treating each groups with high voltage electric field,
the changes of the expression of mRNA and protein of ABCG2 and V-ATPase were detected by using q-RT-PCR and Western-blot
methods before and after treatment. Cells were treated with the perfect strength high voltage electric field, adriamycin were added in cells
before and after treatment, high performance liquid chromatography method was used to detect adriamycin concentration in each groups.
Results: When the electric field intensity is 1500V/cm, the proliferation of tumor cells is the slowest and the expression levels of ABCG2
and V-ATPase mRNA in tumor cells decreased to 58% and 61% of the control group, there are statistically significant differences
between groups. Then, electric field strength of 1500V/cm can significantly improve the concentration of adriamycin in tumor cells by
three to four times. Conclusion: High voltage electric field can significantly reduce the expression of mRNA and protein of V-ATPase
and ABCG?2 in tumor cells and reduce the drug resistance of tumor cells.
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Fig.1 Cell growth curve of the five groups
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