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This study examined extracts from five different kinds of lees and nuruk and their organic solvent
fractions in terms of several biological functions, such as anti-adipogenic, anti-inflammatory, and an-
ti-proliferative activities. The anti-adipogenic activity was investigated by treating mouse pre-adipo-
cyte 3T3-L1 cells with one extract (YE) and four organic solvent fractions (YAc, PAc, RAc, and WPAc)
during adipogenesis. Among the treated samples, the ethyl acetate fraction of W-Ju lees (WPAc)
showed the strongest anti-adipogenic effect, which was confirmed with oil red O staining and
down-regulation of pro-adipogenic genes such as PPAR-gamma and SCD-1. Treatment with WPAc also
reduced the expression of PPAR-gamma in a time-dependent manner. The effects of five different ex-
tracts were examined on nitric oxide (NO) production in mouse RAW 264.7 cells to determine anti-in-
flammatory activity. The ethyl acetate fraction of B-Ju lees (PAc) significantly decreased NO pro-
duction in LPS-stimulated RAW 264.7 cells and it also inhibited NO production in a dose-dependent
manner. The PAc fraction also dramatically decreased the viability of human colorectal cancer HCT116
cells in a dose-dependent manner. In addition, PAc increased the expression of NAG-1 and ATF3
genes in a dose dependent manner. Overall, these results indicate that lees and nuruk have several
biological functions, including anti-adipogenic, anti-inflammatory, and anti-proliferative activities.
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Fig. 1. Flow-Scheme of Sample Preparation. Ethyl acetate frac-
tion of E-Ju lees extract (YAc), E-Ju lees extract (with
80% ethanol) (YE), ethyl acetate fraction of B-Ju lees ex-

tract (PAc), ethyl acetate fraction of Nuruk extract (RAc),
ethyl acetate fraction of W-Ju lees extract (WPAc).
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Table 1. Sequences of oligonucleotide primers of mouse Adiponectin, PPAR-y, SCD-1 and GAPDH genes

Gene name GenBank Acc. No. Sequences
Adiponectin NM_009605 F: 5-GTTGCAAGCTCTCCTGTTCC-3’
R: 5-TCTCCAGGAGTGCCATCTCT-3
PPARy NM_011146 F: 5-GAACGTGAAGCCCATCGAGG-3’
R: 5-GTCCTTGTAGATCTCCTGGA-3
SCD-1 NM_009127 F: 5-TGGGTTGGCTGCTTGTG-3
R: 5-GCGTGGGCAGGATGAAG-3
GAPDH NM_002046 F: 5-TGCACCACCAACTGCTTAG-3
R

: 5-GGATGCAGGGATGATGTTC-3

Table 2. Sequences of oligonucleotide primers of human NAG-1, ATF3 and GAPDH genes

Gene name GenBank Acc. No. Sequences
NAG-1 NM_004864 F: 5'-CTCTCAGATGCTCCTGGTGT-¥
R: 5-GAATCTTCCCAGCTCTGGTT-¥
ATF3 NM_001040619 F: 5-TGGTGTTTGAGGATTTTGCT-3’
R: 5-ATTTCTTTCTCGTCGCCTCT-3
GAPDH NM_002046 F: 5-CTGACCTGCCGTCTAGAAA-¥

R: 5-GAGCTTGACAAAGTGGTCGT-¥




776 BB ULRIX| 2015, Vol. 25. No. 7

Fig. 2. Effects of ethyl acetate fractions of lees and nuruk extracts on pre-adipocyte differentiation. Mouse 3T3-L1 pre-adipocyte
cells were treated with five different kinds of fractions and extracts during adipogenesis. After 8 days, differentiated cells
were stained with oil red O solution. (A) before staining, (B) after staining.
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Fig. 3. Down-regulation of Adiponectin, PPARy and SCD1 genes
by ethyl acetate fraction of W-Ju lees extract (WPACc). (A)
Mouse 3T3-L1 cells were incubated with WPAc during
adipogenesis. Total RNAs were prepared from treated
cells and used for RT-PCR with Adiponectin, PPAR y and
SCD1 gene specific primers. (B) Mouse 3T3-L1 pre-adi-
pocytes were treated with WPAc or DMSO for 8 days
during adipogenesis. Treated cells were collected at dif-
ferent time points. Total RNAs were extracted from treat-
ed cells and used for RT-PCR with PPARy gene specific
primers.
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and extracts for 18 hr. After treatment, nitric oxide pro-
duction was measured by nitric oxide assay. (B) RAW
264.7 cells were treated with five different concentration
of ethyl acetate fraction of B-Ju lees extract (PAc). And
then, nitric oxide production was measured by nitric ox-
ide assay.
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Fig. 5. Effects of the ethyl acetate fractions of lees and nuruk
extracts on HCT116 cell viabilities and on expression of
NAGI and ATF3 genes. (A) HCT116 cells were treated
with five different kinds of fractions and extracts for 24
hr. And then, cell viability was measured by MTS assay.
(B) HCT116 cells were incubated with five different con-
centrations of ethyl acetate fraction of B-Ju lees extract
(PAc). And then, cell viability was measured with MTS
assay. (C) HCT116 cells were treated with three different
concentrations of PAc for 24 hr. And then, total RNAs
were extracted from treated cells and used for RT-PCR
with NAG-1 and ATF3 gene specific primers.
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