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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 PPARY.
Conclusions: In this study, we showed that the molecular mechanism of Pr and kaempferol activity is related to

regulation of PPARY expression and activation.
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2) Aok

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)
oA TU3}IHTE. FBS (Fetal bovine serum), BS
(Bovine serum)= GIBCO (Grand Island, NY) A&

2. %

1) Aol 24

#hE 300 g= A EAsta 3u) #FY 95%
methanolS 7}t 60ColA SHOZ 24474 3
3] wbE FE3t FEAE Ak o] FEAS A
202 YZAA7|AL AR Z A o A4S 3)H
HeHEE718 AMEStY AZRAIA FEE 11012 g
(75 36.71%)2 do] A3l Fe3d v 3|43}
of ARg-3F

2) Al vk

3T3-L1 A|XE
bovine serum, antibiotics/antimyotics (Invitrogen)E
Dulbecco’s modified Eagle’s medium (DMEM)ol|
T3t 5% CO,, 37T XA B3ttt 3T3-
L1 AlE2] 23} F=E 6 well plated]| A 100%= =
T AZE 297 ¢ wlYg3HEA, 100 mM IBMX, 5
#g/ml insulin, 0.5 mM dexamethasone, heat inactivation
¥ 10% FBS7} A7Fd v A ol A 243t viFek &, 5
rg/ml insulin 10% FBS7} 719 wjAE 2dnict
WA wjokate] 10~129 & Ao AL&3Th
Jf* 5% %, kaempferol, DMSO+ £3} §%&

A ejste] 2wt HjA] WA Al A|LA 0w A
a3t

o H3 o«
7<T':§}TF
L
-

heat inactivationdF 10% (v/v)

E_

3) MTT assay

3T3-L1 AIXEE 500 cells/well?] =2 96 well
plated] 53 & #iFEES ¥ HE A}
of 72A1%F &<k wieFeksitk. PBSell =91 MTT (2
mg/ml) 50 E AL, 4A13F F vjAE AA
&1L, 150 mle} DMSOE wellell ¥o1F ¥ 540 nm
X FREE FAsth

4) Oil-Red-O staining

3p71 789 3T3-L1 A3EE PBSZ 23] A&}
a1, PBSo| €319 10% formalin €% 2 mlE A&
ato] A-oA sEF gL, EHE AAG Fo
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Al 127 B9 148ttt formalin £S5 A A gel 21719952 73} 2L, chemiluminescent detection
3l 60% isopropanolZ A& e F A2 A system (ChemiDoc XRS system, Bio-Rad Laboratories,

A A 0Oil Red O working solutionS 7}3Fe] 105 USA)S o]&3ld ARKE 91 B39 0.
7+ REEAIZ] & DWE o] 83t 53] M43ttt &

AE AE= A ARIE A 1AL, 100% isopropanol 6) 57 A2l

& Jketel AIE Wol 49 lipidE §23he] 500 49 el 570 Azle A
nmolH FRE2 =Askoh I} G LAE o] &5t EAIEHA

) £ Ba] folde ARt

CEEDE T
a1, student t-test

5) RNA extraction and Reverse-transcription and
PCR 4 A

RNA+ TRIzol reagent (Invitrogen, Carlsbad, CA)
S AHESte] #8193, 1 mge] RNAS MMLV | EpEz 2o ATEN =4
reverse transcriptase®} random oligo (dT) primers
(Invitrogen)E o]&3l] AL WHS-& 33}
cDNAE FHI3}th PCRE cDNAE FHo 2 3}
o] 9 primersS ©]-83t] #skGIHt. 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-

#kh FEE0] 3T3-L1 Ao 548 Yehle
*5 2 ezt 0.1, 02, 0.5, 1, 10, 50, 100,
200, 500, 1000 pg/ml F=A MTT assays ©]&
sto] S8t #hiFEELS 1000 gg/ml SZol
Me Az 548 YehA ekdth(Fig. 1)

2. 3T3—L1 M3 #-3}ollA triglyceride (TG)2]

57 F 54

CTTTGTCCTCG-3°, PPARg, 5°-TTTTCAAGGGT- 3T3-L1 AlIXE #3 =3 & 4" 1GY &
GCCAGTTTCAATCC-3’ and 5°-AATCCTTGGCC- < ST EfFEES 500 pymlEEE A
CTCTGAGAT-3’, GAPDH, 5°-CTGCACCACCA- g ARAolM e SHEHE TG ol 24.57% A H
ACTGCTTAGC-3> and 5’-GGGCCATCCACAGT- At} Kaempferols 50 uM A e 4 FH =+
CTTCTGG-3’. 533 PCR product= 1.5% agarose TGY %L 76.14%2 difsFE=0) vls] o Ay
1.20
1.00 IW\I s
=
© .80
g
< 0.60
S
3 040
0.20
0.00
0.2 0.4 0.6 0.8 1 1.2
Conc. mg/ml

Fig. 1. Cytotoxicity of Polygonati rhizoma (Pr) extract on 3T3-L1 cells. Cells were exposed indicated concentration of Pr
extract for 72 h. Data displayed reflect the mean SEM of three independent experiments
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Fig. 2. Polygonati rhizoma (Pr) extract and its component kaempferol reduces triglyceride accumulation in 3T3-L1
differentiation. 3T3-L1 cells were differentiated and treated with DMSO, Pr extract (Pol-ext, 0.5 mg/ml) and
Kaempferol (Kae, 40 uM). 10 days following differentiation, lipid droplets in cells were stained with Oil Red O, eluted
and measured. Data displayed reflect the mean SEM of three independent experiments

ATh(Fig. 2) AV7< ol-&3te] #23 A3 DMSO
) zol HIS) kaempferolS X3 4§ 237} o
ot 3T3-L1 ME9] 47} ZHAa S

I AA(Fig. 3)

ok
£
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3. APGAIE Z3tel ofd frdAke] mRNA

3T3-L19] #3} f% & Asd Aol
ARE Al B3-S 918tk Adipsin, adipocyte
protein 2 (aP2), lipoprotein lipase (LPL) A AS

OSWa

|os8jdwaey

7} kaempferol S 83k A
RFoA FHastlon HikiFEE R T kaempferol
= U & tH(Fig. 4). PPARY
¢} SREBP-1c¢] mRNA Z@%= DMSOE A& o
Zro] Hlste] ZAEUTHFig. 5).

A

al Z

iR prol 3kel I, Wi, o) wrested i
g, A IR O, SRS DY Sl

X200

Fig. 3. Kaempferol reduces lipid accumulation in differentiated 3T3-L1 adipocytes. 3T3-L1 cells were differentiated and
treated with DMSO, Kaempferol (40 uM). 10 days following differentiation, cells were stained with Oil Red O.
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Fig. 4. Polygonati rhizoma (Pr) extract and kaempferol reduce the expression of genes associated with 3T3-L1 cell
differentiation. 3T3-L1 cells were differentiated and treated with DMSO, Pr extract (Pol-ext, 0.5 mg/ml) (A) and (B)
and Kaempferol (Kae, 40 uM) (C) and (D). 10 days following differentiation of 3T3-L1, the mRNA expression of
Adipsin, aP2, and LPL were monitored by RT-PCR (A) and (C). The expression of mRNA level was quantified
and normalized with GAPDH by chemiluminescent detection system (B) and (D).
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ABRATA AN AGAERZ 2E35}7} o] Foj A A
APAE So]# 1 F3d21e] o] yeRdt). Adipsin,
aP2, LPL 34l A5E AGA A BAEE
FAAEX PPARyS} SREBP-1col] 98] ZHH&
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B3 A A, 7 A 24,
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I 18 i
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PPAR Y — -

‘.
1 i

C

Kae
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A gt} o]o} 2 AR FolAQl fHxE &
3l3pg o) A #-8-51= PPARy, C/EBP family, SREBP
family2] 3714 ZARRIA} el oJ3] - Ht} PPARY
= AGAE Elo] Bad FHAEY] s =24
= A AARIAZA Ag8iH, 1 %4 F34
2= aP2¢} adipsin 5°] %131 PPARyel s 1
o] 7AYo 7 FHAANEL Wik
E3} kaempferol & 2|3t 7350 1 wdo] 7+
< gQlstSAtkFig. 4).

PPARYS] W&l3} &AL XA E Ra}ol A -
Q38 RROoF =31 ¥% X Al Y] B9 F
53} I oto| A AR = flavonoidsel 98] o

o] 2FHAY= Rl 9O™ catechin, quercetin,

+&
=

e ofy

140 opMSO 140 5 DMSO
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100 18.41% | 100 | —1720.83%
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Fig. 5. Polygonati rhizoma (Pr) extract and kaempferol reduce expression of PPARy and SREBP-1c in 3T3-L1 cell
differentiation. 3T3-L1 cells were differentiated and treated with DMSO, Pr extract (Pol-ext, 0.5 mg/ml) (A) and (B)
and kaempferol (Kae, 40 uM) (C) and (D). 10 days following differentiation, the mRNA expression of PPARy and
SREBP-1c were monitored by RT-PCR (A) and (C). The expression of mRNA level was quantified and normalized
with GAPDH by chemiluminescent detection system (B) and (D).
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