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Two-deoxy glucose enhances Kkilling efficacy of cisplatin on human melanoma
cells and its mechanism

LI Hongxia",ZHU Guofang”, XIE Min", LU Yao',BO Junxia®, LIU Qingping’, WANG Ruoyu", QIN Jianzhong""( a. Key
Laboratory of Carbohydrate and Lipid Metabolism of Liaoning Province, School of Life Science and Biotechnology; b. Key
Laboratory for Tumor Biomarker Screening and Target Drug Developing of Liaoning Province, Department of Oncology,

Affiliated Zhongshan Hospital, Dalian University, Dalian 116600, Liaoning, China )

[ Abstract ] Objective: To explore effect of drug combination of 2-deoxy glucose ( 2-DG ) and cisplatin on apoptosis of
human melanoma cells and its mechanism. Methods: MTT assay was used to detect viability of the cells; Annexin-V/PI
staining and flow cytometry assay detected apoptosis of the cells and Wetern blotting assay detected expressions of related-
apoptosis protein. Intracellular ATP content was detected by a bioluminescence kit. Results: Although cisplatin with vari-
ou concentrations ( 5 —25 pmol/L ) alone inhibited viability of the A375 cells as concentration and time dependenct pat-
terns, cisplatin ( except 5 wmol/L ) combined with 2-DG ( 10 wmol/L ) all enhanced inhibition effect on viability of the
cells. Single 2-DG ( 10 pmol/L ) did not induce apparent death of the A375 cells ( < 10% ), single cisplatin ( 20
wmol/L ) resulted in death of the cells ( about 50% ) and both of them resulted in death of the cells ( >80% ), compair-

ing with single drug groups there was a significant difference ( P <0.01 ). Single cisplatin or combination with 2-DG all
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induced cleavages of Caspase-3 and PARP-1, and inhibited expression of anti-apoptosis protein Mcl-1. Two-DG combined

with cisplatin ( 20 pwmol/L ) could significantly inhibit expression of hexokinase II and content of intracellular ATP was

lower than that in the control group ( 6.3 pwmol/mg protein vs 33 wmol/mg protein ), that was siginificantly different from

those of single drug groups ( P <0.01 ). Two-DG combined with cisplatin did not introduce apoptosis of nornal human

melanocytes. In addition, the combination of both drugs also enhanced activity of killing another three human melanoma

cells ( SK-100, C8161 and Mum-2C ). Conclution: Two-DG could specifically enhance susceptibility of cisplatin to in-

duce apoptosis of human melanoma cells, Its mechanism could relate with down-regulating expression of anti-apoptosis pro-

tein Mcl-1 as well as inhibiting level of tumor hexokinase and synthesis of ATP.

[ Key words ] melanoma; 2-deoxy glucose ( 2-DG ); cisplatin; cell apoptosis; adenosine triphosphate ( ATP )
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Cell viability (%)
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Fig. 1 2-DG enhanced inhibitive effect of cisplatin on cyto-viability of melanoma cell A375

* P <0.05 vs blank gruop,” P <0.05 vs combined groups of the same dose at the same time point
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Fig. 2 2-DG promotes apoptosis of melanoma

A375 cells induced by cisplatin
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Fig. 3 Effect of 2-DG combined with cisplatin on apoptosis-
related proteins detected by Western blotting assay
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Fig. 4 Effect of 2-DG combined with cisplatinon on energetic metabolism of melanoma cells
A: Expression of HK II protein detected by Western blotting; B: Expression level of HK II protein in various treatment groups;
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C: ATP levels treated for 24 h in various treatment groups; D: ATP levels treated for 48 h in various treatment groups
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Annexin V
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Fig. 5 Effect of 2-DG combined with cisplatin on apoptosis of normal human melanocytes

A: Tmages of tyrosinase in normal human melanocyte detected by immunohistochemistry staining{ x 400 );

B: Apoptosis profiles of normal human melanocyte in various treatment groups assessed by FACS;

C: Quantitatively analyzed apoptosis cells of normal human melanocyte in various treatment groups
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Fig. 6 2-DG enhancedkilling effect of

cisplatin on multimelanoma cells
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