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Abstract: Objective To study anti-liver cancer efficacy and overcome the drug resistance of 5-fluorouracil (5-Flu) that
synergistically enhanced by ginsenoside Rh,. Methods HepG2 cell line (HepG2-5-Flu) resistant to 5-Flu was constructed,
Ginsenoside Rh, and 5-Flu (15.63, 31.25, 62.50, 125.00, 250.00, 500.00, 1 000.00, 2 000.00 pg/mL) were determined by MTT
method, different proportions (5 : 1,3 1,1 :1,1: 3,1 :5) of ginsenoside Rh, and 5-Flu (the total concentration was the same as
single administration) on the survival rate of HepG2-5-Flu cells, and the optimal synergistic concentration of Ginsenoside Rh,and 5-
FLu was obtained by using the synergistic coefficient. The effects of 5-Flu (375 pg/mL) and ginsenoside Rh,+ 5-Flu (Ginsenoside
Rh, © 5-Flu=1: 3, 125, 375 pg/mL) on apoptosis were detected by Annexin V/PI double staining flow cytometry. The mRNA
expression levels of P-gp and MRP were detected by real-time quantitative PCR (qRT-PCR). Results The 50% inhibitory
concentration (IC,,) of Ginsenoside Rh, against HepG2-5-Flu cells was 223.3 pug/mL, and that of 5-Flu was 8.34 pg/mL. The IC,, of
ginsenoside Rh, and 5-Flu were 324.7,224.0, 219.0, 135.6 and 105.9 pg/mL when the concentration ratio of ginsenoside Rh2 and 5-flu
was5:1,3:1,1:1,1:3and 1 .5, respectively. When the ratio of ginsenosides Rh, and 5-Flu was 5 : 1, there was no synergistic effect
(CI>1). When the ratio of ginsenoside Rh, and 5-Fluwas 3  1and 1 : 1, the concentration of ginsenoside Rh,and 5-Flu was greater than

62.5 pg/mL (0.6 <CI<1). When the ratio of ginsenoside Rh, and 5-Fluwas 1 : 3and 1 © 5, most drugs had a good synergistic effect (0 <
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CI <0.5). Compared with the 5-Flu group, the percentages of cell necrosis, early apoptosis and late apoptosis in ginsenoside Rh, +

5-Flu group were significantly increased, and the percentages of living cells were significantly decreased (P < 0.05, 0.01, 0.001), and

the mRNA expressions of MDR1 and P-GP were significantly down-regulated (P < 0.01). Conclusion Ginsenoside Rh, can reverse

the resistance of HepG2 cells to 5-Flu, and the mechanism may be related to the down-regulation of MDR1 and P-GP expression.

Key words: Ginsenoside Rh,; 5-fluorouracil; liver cancer; synergistical effect; drug resistance
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Table 1 Drug concentration design in cytotoxic experiments
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N2 BFH Rh, 15.63 31.25 62.5 125 250 500 1 000 2000

5-Flu 15.63 31.25 62.5 125 250 500 1 000 2000
A2 B Rhy/5-Flu(5:1) 13.02/2.61 26.04/5.21  52/10.5  104/21 208/42  417/83 833/167 1 666/334
ANZ B4 Rhy/5-Flu(3:1) 11.7/3.9 23.4/7.8  46.9/15.6 93.7/31.3 187.5/62.5 375/125 750/250 1 500/500
ANZ R H Rh/5-Flu(1:1) 7.8/7.8 15.6/15.6  31.3/31.3 62.5/62.5 125/125 250/250 500/500 1 000/1 000
A2 B2 H Rhy/5-Flu(1:3) 3.9/11.7 7.8/23.4  15.6/46.9 31.3/93.7 62.5/187.5 125/375 250/750 500/1 500
A2 B2 H Rhy/5-Flu(1:5) 2.61/13.02 521/26.04  10.5/52  21/104  42/208  83/417 167/833 334/1 666
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Table 2 Primer sequence

e 5153
MDRI1 Forward: CCACTCCTCCACCTTTGAC
Reverse: ACCCTGTTGCTGTAGCCA
P-GP Forward: CCCATCATTGCAATAGCAGG
Reverse: GTTCAAACTTCTGCTCCTGA
GAPDH Forward: CCTTCCGTGTCCCCACT

Reverse: GCCTGCTTCACCACCTTC
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