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The purpose of this study was to evaluate the effect of antioxidant and anti-adipogenic activities
in ethanol extracts from herb mixture (Ephedra sinica, Atractylodes lance, Gypsum fibrosum, and
Theobroma cacao). DPPH, ABTS" radical and xanthine oxidase scavenging activities were measured
for antioxidant activity. Extracts of the herb mixture had 75.0, 100.8, and 79.5% scavenging activities
at 1,000 pg/ml concentration, respectively. We investigated the inhibition of adipogenesis and adipocyte
differentiation with an extract of an herb mixture in 3T3-L1 preadipocytes. An extract from the herb
mixture at concentrations between 0 and 50 pg/ml did not affect 3T3-L1 cell viability. Treatment
with herb mixture extracts of 25, 50, and 75 pg/ml in 3T3-L1 preadipocytes inhibited lipid accumulation
in a dose-dependent manner. As a result of a Western blot experiment, it was shown that the herb
mixture inhibited the differentiation transcription factors, PPARy and C/EBPa, by 44.2 and 77.6%,
respectively, at a concentration of 75 pg/ml in MDI-induced differentiated 3T3-L1 cells. As a result
of RT-PCR, the gene expression of C/EBPa, SREBP-1c, and PPARY was significantly inhibited by
43.4%, 59.6%, and 55.3%, respectively, at the concentration of 75 pg/ml of the herb mixture compared
with the MDI-treated group. In addition, the expression of fatty acid synthase (FAS), a fatty acid
synthesis regulator, was suppressed. These results can be applied to develop a functional food for

anti-obesity with a herb mixture.
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Fig. 2. 3T3-L1 preadipocytes viability rate was measured by MTT assay (A). Cells were treated with various concentrations of
herb mixture (0-300 pg/ml) for 24 hr through MTT assay. NC: untreated cells. MDI: 0.5 mM IBMX, 1 uM dexamethasone,
1 pg/ml insulin. Ligid accumulation was measured by Oil Red O staining (B). The intracellular lipid droplets in the
adipocyte cells were decreased in dose-dependent manner. Representative images of the cells were captured. The photo-
graphs were taken at a magnification of x200. The concentrations of triglycerides (TG) were measured by ELISA assay.
The concentrations of triglycerides in the adipocyte cells were decreased in dose-dependent manner. The statistical analysis
of the data was carried out by use of ANOVA test. *p<0.05, compared to NC (untreated groups).
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Fig. 3. Protein expression effects of herb mixture (25-75 pg/
ml) on adipocyte differentiation in 3T3-L1 cells con-
firmed Western blotting. Differentiation of confluent
3T3-L1 cells was initiated in DMEM containing differ-
entiating culture mixture[MDI: 0.5 mM IBMX, 1 uM
dexamethasone, 1 pg/ml insulin]. Western blotting was
perfomed using 20 pg of each sample. The loading
control was assessed using GAPDH antibody. The rel-
ative intensities, protein expression compared with the
GAPDH expression were determined using quanity
One Software. Each value is expressed as the mean+
SD of three independent expriments. The statistical
analysis of the data was carried out by use of ANOVA
test. *p<0.05, compared to NC (untreated groups).
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Fig. 4. mRNA expression effects of herb mixture (25-75 ug/
ml) on adipocyte differentiation in 3T3-L1 cells con-
firmed RT-PCR. Total RNA was extracted and cDNA
was prepared. Equivalent amounts of cDNA were am-
plified using primers specific for CEBP/a, SREBP-1
and PPARy. The relative intensities mRNA expression
compared with the GAPDH expression were deter-
mined using quanity One Software. Each value is ex-
pressed as the mean + SD of three independent expri-
ments. The statistical analysis of the data was carried
out by use of ANOVA test. *p<0.05, compared to NC
(untreated groups).
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Fig. 5. mRNA expression effects of herb mixture (25-75 pg/ml) on adipocyte differentiation in 3T3-L1 cells confirmed real-
time-PCR. Total RNA was extracted and cDNA was prepared. Equivalent amounts of cDNA were amplified using primers
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