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Flavone C-glycosides (1 7% were isolated from Glycyrrhiza uralensis seeds
for the first time. Isoschaftoside (3) significantly enhanced the AMPK activity in HepG-2 human
hepatoma cells at a sample concentration of 2 mM. On the other hand, apigenin 6,8-di-C-a
-L-arabinopyranoside (1) tended to activate AMPK in an inversely dose-dependent manner in HepG-2
cells. As a result of our systematic screening for an increasing cytotoxic effect of metformin by
combination of a crude drug extract on HepG-2 cells, the addition of a Clematis Radix extract to
metformin was found to enhance the cytotoxicity of metformin against HepG-2 cells. When the AMPK
inhibitor was added to the mixture of a Clematis Radix extract and metformin, the combination
cytotoxic effect decreased. Phytochemical investigation of the roots and rhizomes of Clematis
mandshurica led to the isolation of six triterpene glycosides, including one new compound.
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Effects of 1, 3, 7 (0.01, 0.1, 1, 2 mM), and metformin (4, 8 mM) on AMPK activity in HepG-2 cells
AMPK activity was expressed as the fold induction compared with control treatment. Data are represented as the
mean + S.EM. (n=3). ** p<0.01 vs. control, * p < 0.1 vs. control
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Effect of metformin (Met) (1, 10 mM), ethanol extract of Clematidis Radix (CR) (40 pg/mL), Scutellaride
Radix (SR) (40 pg/mL), Atractylodis Rhizoma (AR) (40 pg/mL), and the mixture of Met and each crude
drug extract on cell viability in HepG2 cells

Data are presented as the mean values £ S.E.M. (n = 3). Significantly different from the mixture of Met and each
crude drug extract: ***p<0. 001, **p<0. 01, *p<0. 05
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Effect of metformin (Met) (10 mM), ethanol extract of Clematidis Radix (CR) (80 pug/mL), dorsomorphin
(compound C) (1, 2 uM), the mixture of Met and CR, and the mixture of Met, CR and dorsomorphin on
cell viability in HepG2 cells

Data are represented as the mean values + S.E.M. (n = 3). Significantly different from the mixture of Met and CR:
***n<0. 001, **p<0. 01
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