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The Effect of Ginsenosides on mRNA Expression of Leptin and Other
Genes Related to Lipid Metabolism in 3T3L1 Adipocytes Cultured
Under Enriched Lipid Conditions
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Obesity, a rapidly expanding nutritional disorder in modern society, is associated
with serious comorbidities, including a high incidence of type II diabetes,
cardiovascular disease, osteoarthritis, and an increased risk of many cancers.”
Changes in body weight are resulted from the difference between energy intake and
expenditure. Several modulations are known to regulate these energy intake and
energy expenditure.

Ginsenosides are the components of saponins extracted from ginseng and they are
known to possess various physiological and pharmacological activities. One of these
activities is related to decreased lipid levels in plasma.Z)

In this study, the effect of ginsenosides on fat metabolism was examined in
3T3-L1 adipocytes cultured in high fatty acid conditions. The amounts of triglyceride
(TG) in the 3T3-L1 adipocytes cultured in high fatty acid conditions were greatly
increased in a dose-dependent manner, compared to a control condition without fatty
acid. All the ginsenosides tested including Rh2 and compound K relieved this TG
increment in high fatty acid conditions back to the control level, suggesting that
ginsenosides have a lowering effect of TG level in adipocytes.

Leptin, a circulating hormone secreted mainly from adipocyte tissue, has been
known for lowering TG content in adipocyte by transcriptional activations of the
crucial genes involved in peroximal and mitochondiral B-oxidation.” The mitochondrial
uncoupling protein (UCP) is also responsible for the thermogenic function of fat.”
Therefore, we tested whether the effects of ginsenosides on lowering TG level in
adipocytes are related to transcriptional regulations of leptin and UCP2 genes. The
results showed that ginsenosides, especially Rh2 and compound K, enhanced the
transcription of both leptin and UCP2 mRNA, indicating that the decreased TG level
in 3T3-L1 adipocytes by gisenosides is closely related to the up-regulation of leptin
and UCP mRNA expressions.

Sterol regulatory element binding proteins (SREBPs) are a family of transcription
factors that regulate multiple enzymes required for the biosynthesis of cholesterol and
fatty acids.” Our result also showed that ginsenosides enhanced the SREBP and fatty
acid synthase (FAS) mRNA transcriptions of the adipocytes, suggesting that lipid
metabolism in adipocytes is also related to a differentiation process related with
SREBP transcriptional activation.

55



Reference

1) Heek, M. V., Compton D. S., France C. F., Tedesco R. P., Strader C. D., and Davis
H. R. Diet-induced obese mice develop peripheral, but not central, resistance to leptin.
J. Clin. Invest. 1997; vol 99: 385-390

2) Masuno H., Kitao T., and okuda H. Ginsenosides increase secreation of lipoprotein
lipase by 3T3-L1 adipocytes. Biosci. Boptech Biochem. 1996; vol 60: 1962-1965

3) Commins S. P.,, Watson P. M, Levin N., Beiler R. J., and Gettys T. W. Central
leptin regulated the UCPl and ob genes in brown and white adipose tissue via
different B-adrenoceptor subtypes. J. Biol. Chem. 2000; vol 275: 33059-33067

4) A novel regulatory pathway of brown fat thermogenesis. J. Biol. Chem. 1995; vol
270: 5666-5673 ‘

5) Brown, M. S., and Goldstein, J. L. The SREBP pathway: Regulation of cholesterol
metabolism by proteolysis of a membrane-bound transcription faactor. Cell 1997, vol
89: 331-340.

748

tel : 043-840-3737

fax : 043-851-3944

(380-701) &% &34 ©¥F A7d Asstud,
ihkoo@kku.edu

nex

tel : 043-840-3736

fax @ 043-851-3944

(380-701) =8 ZZFA) gd% Ao A3lstnid,

marinebl@dreamwiz.com

flo

56



