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[ Abstract] Background and purpose: Adenosine triphosphate-binding cassette superfamily G member 2
(ABCG2), which has been found over-expressed in a variety of cancer cells, takes part in the drug resistance of cancer
through efflux of anticancer drugs. The purpose of this study was to investigate the mechanisms of human glioblastoma
cells sensitivity to pyropheophorbide-a methyl ester (MPPa)-mediated photodynamic therapy (PDT) eradicating tumour
cells and its relationship to ABCG2. Methods: U87 and A172 glioma cell lines in the logarithmic growth phase were
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selected and exposed to the treatment of MPPa-PDT and MPPa-PDT+fumitremorgin C (FTC) respectively. The cell
viability was measured with the use of CCK-8 assay. The expression of ABCG2 was detected by Western blot. The
intracellular contents of MPPa in each group without illumination were tested by flow cytometry. Flow cytometry with
Annexin V-FITC/PI double staining was used to detect the cell apoptotic rate. DCFH-DA staining was used to assess
the generation of intracellular reactive oxygen species (ROS). Results: The MPPa-mediated PDT could eradicate A172
and U87 cancer cells in an energy-dependent manner. The light energy density in A172 was 8 times of that in U87 when
the cell viability reached median lethal dose after MPPa-mediated PDT. The high expression of ABCG2 in A172 cells
affected the accumulation of intracellular MPPa. Inhibition of ABCG2, not only could enhance the eradicating effect
of MPPa-PDT on A172 cells, but also could increase the yield of ROS triggered by MPPa-PDT and the accumulation
of intracellular MPPa. Conclusion: The human glioblastoma cell line A172 is insensitive to MPPa-mediated PDT. The
mechanism may relate to ABCG2, which decreases the MPPa content in cancer cells through efflux of MPPa, resulting
in decline of cytotoxicity.
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Fig. 1 The effect of different light energy on the two kinds of cells viability

*: P<0.05, as compared with U87 cells
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Fig.2 Identification of the expression of ABCG2 protein and comparison the content of intracellular in the two cell lines

A: Identification of the expression of ABCG2 protein by Western blot; B: Comparison the content of intracellular MPPa by flow cytometry; *:
P<0.05, as compared with U87 cells
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A: Blank group; B: FTC group; C: MPPa-PDT group; D: MPPa-PDT+FTC group; *: P<0.001, comparison between D group and C group
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Fig. 4 The intracellular contents of MPPa in each group without illumination were tested by flow cytometry and comparison the level of

intracellular ROS in each group

A: Blank group; B: FTC group; C: MPPa group; D: Mppa +FTC; *: P<0.05, comparison between D group and C group
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