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Effect of 2- deoxyglucose combined with metformin on human hepatocellular
carcinoma HepG2 cells and its correlation with AMPK and mTOR
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Abstract: Objective To investigate whether 2- deoxyglucose (2-DG) combined with metformin (Met) has synergistic antitumor
effect on HepG2 cells, and explore the underling mechanisms. Methods The cell growth inhibitory ratio of HepG2 cells treated by
2-DG, Met, and the combination was determined by the resin azure method, and the synergistic antitumor effects of the combined
application was also examined by calculating the Q values of Jin's formula; Mitochondrial membrane potential and reactive oxygen
species generation were detected by high conformation cell imaging system; The expression level of Cleave-Caspase 3, p-AMPK,
and p-mTOR were examined by Western blotting; The cell growth inhibitory ratio was detected by the resin azure method after
AMPK and mTOR inhibitors administrating. Results The IC50 values of 2-DG and Met alone in HepG2 cells were 2.45 mmol/L
and 16.35 mmol/L, respectively. Combined application has synergistic antitumor effects, and the Q values of Jin's formula was more
than 1.15. Combined application significantly reduced mitochondrial membrane potential and increased intracellular reactive oxygen
species production and Cleave-Caspase3 expression. Combined application significantly increased the expression of P-AMPK,
decreased the expression of p-mTOR. Moreover, inhibiting AMPK and mTOR by the inhibitors significantly enhanced the cell
growth inhibitory effect of combination group (P < 0.05 and 0.01). Conclusion 2-DG combined with Met has synergistic antitumor
effect on HepG2 cells. The underlying mechanism is related to decreasing mitochondrial membrane potential, promoting reactive
oxygen production and apoptosis, and non-AMPK dependent inhibition of mTOR activation.
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Fig. 1 Cell growth inhibitory ratio curve of 2-DG (A), Met (B) and 2-DG + Met (C) groups ( X £s, n = 3)
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Table 1 Q value summary table (X £s, n = 3)
2-DG/ Met/ 2-DG+Met/
o Ea o Eb o Ea4h Q{E
(mmol-L™ ") (mmol-L™ ") (mmol-L™ ")
0.25 0.022 9+0.031 0 3 0.184 14£0.064 3 0.25+3 0.582 9+0.071 0 2.874
0.50 0.106 7+0.046 1 3 0.184 1+0.064 3 0.50+3 0.670 2+0.074 0 2.305
1.00 0.254 5+0.076 1 3 0.184 1+0.064 3 1.00+3 0.817 8+0.058 8 1.865
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Fig.2 Detection of mitochondrial membrane potential by Mitotraker staining
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HepG2 4L, % 58 = % 1 W 7 70 Fb 380 15 R, 3o
AMPK J mTOR #AT 1558, 45 R K, 2-DG G
Met 11T L ¢ A 416 22450 5 8 e 7, 368000 40 D P 9
SR A 5 S0 R T R I I B A
FH . B 12 HepG2 4H L , 108 i 78 400 L F) o AR

UPRE A R P I R o R R S 1) S 4 A )
77 2-D G 00l fir e 4 L 3o P45 ) TR AR )7 E )
2 RIS IR 5 SR A T TR A S R o 25 R T 41 1 79
Met 5 1E S8 AL BERR A (107 e 7 N R BAT Wl ATk

BE— AR I, 2-DG B Met S W] A5 41 i



+ 2200 -

Hassaati. Drug Evaluation Research 4155 1287 2018512 8

100
804 #
**&&

60

40 4

EXSULIES

20 4

X 2-DG Met  Com C 2-DG+Met 2-DG+

Met+ Com C

100 -

80 4

A KA 2%

204

60

40 -

X B

2-DG Met RAP 2-DG+Met 2-DG+

Met+ RAP

XA LE " P<0.01: 5 Met H L # - #4P<<0.01; 5 2-DG+Met 4H H 4 :#P<<0.01
*P <0.01 vs control group; 4P <0.01 vs Met group; *P < 0.01 vs 2-DG+Met group
El6 3% AMPK(A) . mTOR(B)ERIBENAERKINFIEHHM( X +s, n=3)
Fig. 6 Effect of inhibition of AMPK (A) or mTOR (B) on growth inhibition rate of combined application ( X s, n = 3)
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