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Anti-obesity Effects of Ginsenoside Rd via AMPK and PPAR Gamma
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Obesity is a major obstacle for human health, which induces various diseases such as cardiac injury and type 2 diabetes.
Ginsenosides, active components of ginseng extract, exert various physiological effects. However, There are still no evidence
for their anti obesity effects. In this study, we investigated the effects of ginsenoside Rd on adipocyte differentiation in
3T3-L1 cells. Our data show that ginsenoside Rd (80 uM) was effective in adipocyte differentiation inhibition. These inhibitory
effects of ginsenosides on adipocyte differentiation were accompanied by PPAR gamma inhibition in rosiglitazone-treated
cells. We also tested whether AMP-activated protein kinase (AMPK) activation was involved in the effects of these
ginsenosides. AMPK is a master target for obesity. ginsenoside Rd significantly activated AMPK. Taken together, these

results suggest that the anti obesity effects of ginsenoside Rd involve the AMPK signaling pathway and PPAR-gamma
inhibition.
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Figure 1. The effects of ginsenoside Rd on adipocyte differentiations
3T3-L1 cells were treated with ginsenoside Rd (40, 80 uM). After 6
days from differentiation initiations, lipid accumulations were stained
with Oil Red O staining and morphological changes were detected by
microscope (A). In the same conditions, Oil-Red O stained lipids
were washed with isopropanol, then the amount of lipid was
determined by ELISA Reader (510 nm) (B). *significant at P<0.05
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Figure 2. The effect of ginsenosides on AMPK activation in
differentiated 3T3-L1 cells. 3T3-L1 cells were treated with
ginsenoside Rd for 1 h in a dose dependent manner and then cells
were lysed with cell Iysis beuffer. Western blotting was performed.
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Figure 3. Ginsenoside Rd significantly inhibits PPAR gamma
transcriptional activity HEK293 cells were co-transfected with PPAR-g
expression vector and the PPRE-luc vector. After 24 h, cells were
exposed to ginsenoside Rd (80 uM) in absenceor presence
rosiglitazone. Luciferase activity was measured with luciferase assay
kit (Promega).
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