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Anti-Obesity Effect of Ethyl Acetate Fraction from 50% Ethanol
Extract of Fermented Curcuma longa L. in 3T3-L1 Cells

Jihye Kim', Jeongjin Park"? and Woojin Jun"?

!Division of Food and Nutrition and “Research Institute for Human Ecology, Chonnam National University

ABSTRACT In the present study, we investigated the effect of ethyl acetate fraction from 50% ethanol extract of
fermented Curcuma longa L. (FCEE) on lipid metabolism in 3T3-L1 cells. The safety range of FCEE was up to
300 pg/mL. Effects of FCEE on lipid accumulation and intracellular triglyceride (TG) content in 3T3-L1 cells were
examined by Oil Red O staining and AdipoRed assay. Compared to adipocytes, lipid accumulation and intracellular
TG content were significantly reduced by 10.2% and 13.7%, respectively, upon FCEE treatment at a concentration
of 200 pg/mL. Glucose uptake by 3T3-L1 cells was significantly reduced by 36.6% compared to adipocytes at a
concentration of 200 pg/mL. On day 8, free glycerol release into the culture medium was significantly reduced compared
to adipocytes at concentrations of 50, 100, and 200 pg/mL of FCEE. FCEE significantly stimulated RNA expression
of AMP-activated protein kinase (AMPK) and suppressed mRNA expressions of sterol regulatory element-binding
protein-lc (SREBP-1c¢), CCAAT/enhancer binding proteins o (C/EBPa), and peroxisome proliferator- activated receptor
v (PPARY) in 3T3-L1 cells. These results suggest that FCEE inhibits adipogenesis through activation of AMPK mRNA
expressions and inhibition of SREBP-1c, C/EBPa, and PPARy mRNA expressions.
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B(C/EBPR), C/EBP6¢%} sterol regulatory element bind—
ing protein-1c(SREBP-1¢)7} &3 slaL o= AW JA4 S
7hEsA I, BEgE 3] AARRIAS] C/EBPa$t perox-
isome proliferator—activated receptor y(PPARy)2] 13
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SREBP-1c% fatty acid synthase(FAS), acyl-CoA
carboxylase(ACS) ¥ acetyl-CoA carboxylase(ACC)2]
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3T3-L1 AALA E= ATCC(Americal Type Culture
Collection, Manassans, VA, USA)d A 38t o, &

3lo] A}8% = Dulbecco’s modified Eagle’s medium
(DMEM) ¥ #] 2} newborn calf serum(NCS), fetal bovine
serum(FBS), penicillin-streptomycine(PS), phosphate
buffered saline(PBS)& HycloneAHLogan, UT, USA)Z
FH Tt ARl A A E B3}l AFE-H & in-
sulin, 3-isobutyl-1-methylxanthine(IBMX), dexameth-
asone(DEX) 2 Oil Red O, XTT, f2 S A& A7}
g SYAHAE £ 892 SigmarHSt. Louis, MO, USA)e|
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QuantiFast™SYBR®Green RT-PCR kit(Qiagen, cata-
logue number 204174, Venlo, Netherlands)Z& o] &3}
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3'-GGCC TCTCTCTT-GCTCTCAGTATC-5"), AMPK
(5'-TCCCCAAGTTCTTCACGTTCA-3', 3'-CAGGCT-
CCAAGTGGCGATAA-5"), C/EBP(5'-CTGCGAGCAC-
GAGACGTCTA-3", 3'-GCCAGGAACTCGTCGTTGAA-
5", PPARy(5'-TGACTTGGCCATATTTATAGCT-GTCA-
3", 3'-CGATGGGCTTCACGTTCAG-5")¢} SREBP-1c
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9191 400 pg/mLe] o] 7]%3e] FCEES 50~300 pg/
mLe] FE= A2d F AZTYE A=E 4T 2 300
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Fig. 1. Effect of ethyl acetate fraction from 50% ethanol extract
of fermented Curcuma longa L. on cell viability in 3T3-L1 cells.
Cell viability was determined by XTT assay. Each value is ex-
pressed as the mean+SD of three independent experiments. An
asterisk above the bar is significantly different from adipocytes,
P<0.05. A: adipocyte.
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Fig. 3. Inhibitory effect of ethyl acetate fraction from 50% etha-
nol extract of fermented Curcuma longa L. on intracellular tri-
glycerides in 3T3-L1 cells. The intracellular triglyceride content
was fluorescently quantified by AdipoRed  assay kit. Each val-
ue is expressed as the mean+SD of three independent experi-
ments. An asterisk above the bar is significantly different from
adipocytes, P<0.05. P: preadipocyte, A: adipocyte.
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Fig. 4. Inhibitory effect of ethyl acetate fraction from 50% etha-
nol extract of fermented Curcuma longa L. on glucose uptake
in 3T3-L1 cells. The glucose uptake was fluorescently quantified
by 2-NBDG assay kit. Each value is expressed as the meantSD
of three independent experiments. An asterisk above the bar is
significantly different from adipocytes, P<0.05. P: preadipocyte,
A: adipocyte.
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nol extract of fermented Curcuma longa L. on free glycerol re-
lease in 3T3-L1 cells. Each value is expressed as the meantSD
of three independent experiments. Asterisks above the bar are
significantly different from adipocytes, P<0.05. P: preadipocyte,
A: adipocyte.
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nificantly different from adipocytes, P<0.05. P: preadipocyte,
A: adipocyte. (A) The mRNA expression of AMPK, (B) The
mRNA expressions of SREBP-1c, and C/EBPa, and PPARy.
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