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The Mechanism of LDL Receptor Up-regulation by Ginsenoside-Rb, in
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Abstract : The effect of ginsenoside-Rb2, one of a major pharmacological component of Panax ginseng C.A. Meyer, on
low density lipoprotein (LDL) receptor expression was investigated and compared with hypocholesterolemic drug lov-
astatin. In HepG?2 cell, exogenous cholesterol decreased LDL receptor mRNA expression, but ginsenoside-Rb2 recovered
this reduction of LDL receptor mRNA up to normal expression level. Lovastatin also increased LDL receptor mRNA
expression as similar as ginsenoside-Rb2 did. The reduction of sterol regulatory element binding protein (SREBP) tran-
scription by exogenous cholesterol was also similarly recovered by ginsenoside-Rb2 and lovastatin addition. Compound
K, a metabolite of ginsenoside-Rb2 and -Rb1 by human intestinal bacteria also increased the SREBP mRNA expression
in cholesterol-enriched condition. Ginsenoside-Rb2 seems to up-regulate LDL receptor mRNA expression through the
induction of de novo SREBP transcription. Therefore, increased expression of SREBP mRNA by ginsenoside-Rb2 ele-
vated the LDL receptor mRNA expression in HepG2 cells, and these inductions possibly drop the plasma cholesterol
level in hypercholesterolemia patients, in vivo, as likely in case of lovastatin.
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Fig. 1. Northern blot analysis of mRNAs for LDL receptor and -
actin in HepG2 cells cultured in cholesterol-enriched
condition with or without ginsenoside-Rb, or lovastatin.
HepG2 cells were cultured in serum free-RPMI 1640
medium for 8 hours with or without indicated material. N:
normal control group, C: 10 pg/ml cholesterol, C+Rb,: 10
pg/ml cholesterol+10 pg/ml ginsenoside-Rb,, C+L:10 pg/
ml cholesterol+10 pg/ml lovastatin.
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Fig. 2. Northern blot analysis of mRNAs for SREBP-1 and B-
actin in HepG2 cells cultured in cholesterol-enriched
condition with or without ginsenoside- Rb, or lovastatin.
HepG2 cells were cultured in serum free-RPMI 1640
medium for 8 hours with or without indicated material.
N: normal control group, C: 10ug/ml cholesterol,
C+Rb,: 10 pg/ml cholesterol+10 pg/ml ginsenoside- Rb,,
C+L: 10 pg/ml cholesterol+10 pg/mi lovastatin.
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Fig. 3. Ginsenoside-Rb, restores SREBP-1 mRNA expression in
dose-dependent manner. HepG2 cells were cultured in
serum free-RPMI 1640 medium for 8 hours with or
without indicated material. N: normal control group,
C+Rb,: 10 pg/ml cholesterol+indicated concentration of
ginsenoside-Rb,.
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Fig. 4. Transcription of SREBP-1 mRNA is increased by ginseno-
side-Rb2. HepG2 cells were cultured in serum free-RPMI
1640 medium for 8 hours with or without indicated
material. N: normal control group, C+Rb2: 10 ug/ml
cholesterol+10 pg/ml ginsenoside-Rb2. Actinomycin D
was added to 5 pg/ml concentration.
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Fig. 5. Northern blot analysis of mRNAs for SREBP-2, LDL
receptor and B-actin in HepG2 cells cultured in cholesterol-
enriched condition with or without ginsenoside-Rb2 or
lovastatin. HepG?2 cells were cultured in serum free-RPMI
1640 medium for 8 hours with or without indicated
material. N: normal control group, C: 10 g/ml cholesterol,
C+Rb2: 10 ug/ml cholesterol+10 pg/ml ginsenoside-Rb2,
C+L: 10 ug/ml cholesterol+10 pg/ml lovastatin.
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Fig. 6. Northern blot analysis of mRNAs for SREBP-1 and B-actin
in HepG2 cells cultured in cholesterol-enriched condition
with or without ginsenoside-Rb, or compound K. HepG2
cells were cultured in serum free-RPMI 1640 medium for
8 hours with or without indicated material. N: normal
control group, C: 10 pg/ml cholesterol, C+Rb,: 10 pg/ml
cholesterol+10 pg/ml ginsenoside-Rb,, C+CK: 10 pg/ml
cholesterol+indicated concentration of com-pound K.
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