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Anti-adipogenic Effect of Kaempferol, a Component of Polygonati Rhizoma

Jae-Sik Jang, Ji-Cheon Jeong

Dept. of Internal Medicine, College of Korean Medicine, Dongguk University

Objective: It has been reported that Polygonati rhizoma (Pr) has anti-hyperglycemia, anti-triglycemia, anti-diabetic,

and anti-tumor activity. Total extract of Pr was tested to identify anti-adipogenic activity in 3T3-L1 differentiation

and molecular mechanism of Pr in 3T3-L1 differentiation.

Methods: Differentiation of 3T3-L1 pre-adipocyte was induced in the presence of Pr extract and kaempferol. The

level of lipid accumulation was measured by Oil Red O staining. The expression of genes associated with adipocyte

differentiation was measured by RT-PCR.
Results: Extract of Pr and its component kaempferol reduced lipid accumulation in 3T3-L1 during adipogenesis and

also reduced mRNA levels of genes associated with adipogenesis, such as adipsin, aP2, LPL, SERBP-1c and PPAR .γ
Conclusions: In this study, we showed that the molecular mechanism of Pr and kaempferol activity is related to

regulation of PPAR expression and activation.γ

Key Words : Polygonati rhizoma, kaempferol, adipogenesis, 3T3-L1 differentiation, PPAR , SREPB-1cγ
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재료 및 방법

재료1.

1)

( , , )

.

2)

Kaempferol, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl

tetrazolium bromide (MTT), Oil-red-O Dexamethasone,

3-isobutyl-1-methylxanthine (IBMX), insulin, Dime-

thysulfoxide (DMSO) Sigma (ST. Louis, MO, USA)

. FBS (Fetal bovine serum), BS

(Bovine serum) GIBCO (Grand Island, NY)

.

방법2.

1)

300 g 3 95%

methanol 60 24 3

.

110.12 g

( 36.71%)

.

2)

3T3-L1 heat inactivation 10% (v/v)

bovine serum, antibiotics/antimyotics (Invitrogen)

Dulbecco’s modified Eagle’s medium (DMEM)

5% CO2, 37 . 3T3-

L1 6 well plate 100%

2 , 100 mM IBMX, 5

/ml insulin, 0.5 mM dexamethasone, heat inactivation

10% FBS 2 , 5

/ml insulin 10% FBS 2

10 12 .

, kaempferol, DMSO

2

.

3) MTT assay

3T3-L1 500 cells/well 96 well

plate

72 . PBS MTT (2

mg/ml) 50 , 4

, 150 ml DMSO well 540 nm

.

4) Oil-Red-O staining

3T3-L1 PBS 2

, PBS 10% formalin 2 ml

5 ,
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1 . formalin

60% isopropanol

. Oil Red O working solution 10

DW 5 .

, 100% isopropanol

lipid 500

nm .

5) RNA extraction and Reverse-transcription and

PCR

RNA TRIzol reagent (Invitrogen, Carlsbad, CA)

, 1 mg RNA MMLV

reverse transcriptase random oligo (dT) primers

(Invitrogen)

cDNA . PCR cDNA

primers . LPL,

5’-ATCCATGGATGGACGGTAACG-3’ and 5’-CT-

GGATCCCAATACTTCGACCA-3’, aP2, 5’-AAA-

GACAGCTCCTCCTCGAAGGTT-3’ and 5’-TGAC-

CAAATCCCCATTTACGC-3’, adipsin, 5’-CCTGA-

ACCCTACAAGCGATG-3’ and 5’-GGTTCCACTT-

CTTTGTCCTCG-3’, PPARg, 5’-TTTTCAAGGGT-

GCCAGTTTCAATCC-3’ and 5’-AATCCTTGGCC-

CTCTGAGAT-3’, GAPDH, 5’-CTGCACCACCA-

ACTGCTTAGC-3’ and 5’-GGGCCATCCACAGT-

CTTCTGG-3’. PCR product 1.5% agarose

gel , chemiluminescent detection

system (ChemiDoc XRS system, Bio-Rad Laboratories,

USA) .

6)

, student t-test

.

성 적

추출물의 세포독성 측정1. 黃精

3T3-L1

0.1, 0.2, 0.5, 1, 10, 50, 100,

200, 500, 1000 /ml MTT assay

. 1000 /ml

.(Fig. 1)

2. 세포 분화에서 의3T3-L1 triglyceride (TG)

축적 양 측정

3T3-L1 TG

. 500 /ml

TG 24.57%

. Kaempferol 50 Mμ

TG 76.14%

1.20

O

⋅D
 540n

m

1.00

0.80

0.60

0.40

0.20

0
0.00

0.2 0.4 0.6 0.8 1 1.2

Conc. mg/ml

Fig. 1.
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.(Fig. 2) DMSO

kaempferol

3T3-L1

.(Fig. 3)

3. 지방세포 분화에 관여된 유전자의 mRNA

발현 측정

3T3-L1

. Adipsin, adipocyte

protein 2 (aP2), lipoprotein lipase (LPL)

kaempferol

kaempferol

(Fig. 4). PPARγ

SREBP-1c mRNA DMSO

(Fig. 5).
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.

10)
.

,
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11,13,14,18,19)

.

Flavonoid , , , ,

, ,
16,17)

. Kaempferol flavonoid

, , ,

apoptosis
18-24)

. , ,

1,25-27)
.

kaempferol

, , ,

, (Green tea)

(Black tea) . (

, Ginkgo biloba), ( , Pinus densiflora Sieb.

et Zucc), ( , Angelicae decursivae

radix), ( , Polygonati Rhizoma)

Adipsin

aP2

LPL

GAPDH

DMSO Pol-ext 33.79%
150

DMSO

Pol-ext

D
en

sity (%
 o

f co
n
tro

l)
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50

0
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28-30)
.

24.57%

(Fig. 2A). kaempferol

76.14

% (Fig. 2B).
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aP2, LPL

PPAR SREBP-1cγ
1,4,31)

.

, ,

.

PPAR , C/EBP family, SREBPγ

family 3 . PPARγ

,

aP2 adipsin PPARγ
1,32-34)

.

kaempferol

(Fig. 4).
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, ,
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kaempferol
35-37)

.

PPAR , kaempferolγ

PPAR (Fig. 5).γ

C/EBP family SREBP family PPARγ

. SREBP family

,

LPL, fatty acid synthase (FAS), stearoyl-

CoA desaturase (SCD1) ,

PPARγ

. C/EBP family PPARγ
4,31,38,39)

.

3T3-L1 kaempferol

SREBP-1c

, LPL

.

,

PPAR , SREBP familyγ

.

micro array

.

결 론

kaempferol

.

kaempferol 3T3-L1

,

adipsin, LPL, aP2

.

SREBP-1c PPARγ

. kaempferol

PPAR , SREBP familyγ

.
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