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Ginsenoside Rg3 Inhibits the Expressions of Nrf2-mediated Cytoprotective and
Multidrug-associated Proteins in A549 Human Lung Cancer Cells
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The Nrf2 signaling plays an important role in regulating cellular defense system. Under normal cellular
conditions, Nrf2 can be described as an anti-tumor molecule inducing antioxidative and cytoprotective
genes which protect cells from electrophile and oxidative damage. However, in cancerous cells, Nrf2 takes
on a pro-tumoral identity as the same cytoprotective genes can enhance resistance of cancer cells to
chemotherapeutic drugs. We investigated whether Rg3 could inhibit Nrf2-mediated defense systems in
A549 human lung cancer cells with constitutively overexpressed Nrf2. Rg3 decreased cell viability in
a dose-dependent manner. Rg3 inhibited the expression of Nrf2 and its downstream proteins, HO-1,
NQO-1, 7-GCS and MRP-1 in a time- and dose-dependent manner in A549 cells. In both cytoplasmic
and nuclear fractions, Rg3 decreased Nrf2 and pNrf2 levels. In immunocytochemical analysis, Nrf2
showed a significantly decreased level in nucleus of A549 cells treated with Rg3 for 4 h. Furthermore,
the combined treatment with Rg3 and cisplatin enhanced cytotoxicity in A549 cells compared with
cisplatin or Rg3-treated cells. Taken together, Rg3 reduces Nrf2 nuclear level by inhibiting its expression
and translocation into nucleus. This effect may be closely associated with the cytotoxicity of Rg3 and
the increased cytotoxicity of cisplatin in Rg3-treated A549 cells. (Cancer Prev Res 16, 216-222, 2011)
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Fig. 1. Effect of Rg3 on the expressions of HO-1, NQO-1, y-GSCc, MRP-1, Nrf2 and pNrf2 in A549 lung cancer cells. A549
lung cancer cells (1x10° cells/dish) were treated with 30 M Rg3 for 1 and 4 h or Rg3 at the indicated concentrations for 4
h. The expressions of HO-1, NQO-1, y-GSCc, MRP-1, Nrf-2 and pNrf2 were determined by western blotting with the respective
specific antibodies.
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Fig. 2. Effect of Rg3 on the nuclear Nrf2 level in A549 lung cancer cells. (A) A549 cells (1x10° cells/dish) were treated with
Rg3 at indicated concentrations for 4 h, and cytosolic and nuclear extracts were prepared as described in Materials and Methods.
Cytoplasmic and nuclear levels of Nrf-2 were determined by western blot analysis. (B) Cells (5x10° cells/well) were treated with
30 «M Rg3 for 1 and 4 h. The level of Nrf2 was determined by immunocytochemical analysis using confocal laser scanning
microscopes. Data are representatives of triplicate experiments (magnification <40).
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Fig. 3. Effects of Rg3 and/or cisplatin on the viability in A549
human lung cancer cells. A549 cells (110" cells/well) were
treated with ginsenoside Rg3 in the absence or presence of
cisplatin for 24 h. *p<0.005, Tp<0.0005 versus control. Tp<
0.05, §p<0.005 versus cisplatin-treated cells.
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