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Inhibitory Effects of Albizziae Cortex Extracts on Adipocyte Differentiation
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In this study, Albizziae Cortex extracts (ACE) have potent effects on adipogenesis and on lipolysis in OP9 cells.
There was no cytotoxicity while cells were treated with ACE in designated time intervals, unaffected by various
concentrations. In the cells with ACE-treated, increases in fat storage were inhibited, and also confirmed by Oil red O.
To understand the underlying mechanism at the molecular level, the effects of ACE were examined on the expression
of the genes involved in adipogenesis by using real-time PCR. In this cell model, the mRNA level of adipogenic genes
such as peroxisome-proliferator-activated receptors gamma (PPARy) and CAAAT/enhancer binding protein alpha
(C/EBPa) were decreased by ACE treatment, comparing with those of control group. Collectively, our data suggest that

ACE may have great potential as a novel anti-obesity agent.
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OP9 NZF+= n]=2 NZF 238 (American Type Culture
Collection, ATCC, Manassas, VA; catalog no. CRL-2749)0]|A]
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FUNA AFEStY oD, 20% FBS, 2 mM L-glutamine, 100
U/ml penicillin, 100 pg/ml streptomycing 3§83t MEM-o. Hf
RolN 5% CO,2 @gatnl, 37°CE SxIsks AZUYTINA o)
oFstairt.

o

= =1
300 ml & 2417t 7be $REEFHAL ojaket ohg olAe UL
F3to] YAWo| 70% FSIEE 43 g2 VL T YN U
WA Aol AHgstect

3. AYAlZ 3 &

1.5X10° cells/ml®] OP9 A|ZE 29 59t 20% FBS, 2 mM
L-glutamine, 100 U/ml penicillin, 100 pg/ml streptomycin©]
zghe MEM-a WiR|o]A BlQket 3 Rabs SEstoich ¥s g%
+= 10% FBS, 175 nM insulin, 0.25 pM dexamethasone, 0.5
mM 3-isobutyl-1-methylxanthine, 2 mM L-glutamine, 100
U/ml penicillin, 100 pg/ml streptomycing 3§83t MEM-o. Hf
AoA 22 F9F vjgst & 10% FBS, 175 nM insulin, 2 mM
L-glutamine, 100 U/ml penicillin, 100 pg/ml streptomycing
92 MEM-a BiR|oIA] 3% S Blsieict.

4. JIx =4 A8 (EZ-CyTox assay)

B2olel ®= BEolE]A] 2 OP9 A|ZE 2x105 cells/mlo]
£2 96 well plated]] oJAlgt & ¥t w29 ¥ FEEZ
A=gt 2 Higsieich. Folxl AR E¥n 25232 =F AN $
10 nl9] EZ-CyTox 89 (Daeil Lab Service Co., Ltd, Seoul,
Korea)Z 7} wello] A7}gt & 3A13F 37°CE {XIste Al2uiYg7]
of u]jgst & ELISA reader (Molecular Device, USA)Z 450
nm IOl ERES SRSk

5. Qil red O staining

1.5%10° cells/mle] OP9 HEZE 6-well plateo] o]Al5t & c}
F 529 g FEES AR & AL 29HE FEst
gt 29 = 59 59 B3t Q55 & AEZE 10% formalin
o2 20% ¢ 1RPAZ & PBS(pH 7.4)2 3H AA. 1
ml Oil red O solution (Sigma, 00625)2 H7It & 60& =9
@MNZl & PBSEZ olgsto] 3 AMstn AZAR
isopropanol2 X492 MBSt Oil red O solutiong F&35}H
ELISA reader2 510 nm oA &4 =& E4519c}.

L o r2

6. Western blot analysis

Qe A7 SO T £52L BotE E: 0)¥ekE OPY
MNZ Eost &, MYy Tid2 M-PER (Mammalian Protein
Extraction Reagent) (Pierce Biotechnology, Rockford, IL,
USA)E AL835He] B2]5t9ict. @ulxlo] = - Bradford method
& ALgStol ZABIQC S (20 pe)e 12% ofaLojujol=s}

sHA| sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE)E ARgsto] £2]5191, Hybond
™-polyvinylidene fluoride membranes (GE Healthcare Life
Sciences, Buckinghamshire, UK)& A}&3}o o|zstgict 47zt
9] membrane 2% bovine serum albumin ¥ 5% skim
milk £ AMgstol 2217t 227 slgi, 1 pg/ml LA
20008] 3]AMsto] 4°CollA overnight X 2|5} ct  O|X}YA=
HRP-conjugated IgG (1:2000 dilution)g ARE-s5teict TheRd ¢
AL image analyzer (Fuji-Film, Tokyo, Japan)E Al&5}o]
stolsteirt.

7. Total RNA £32]

OP9 AN|Z=zHYH total RNAS] ¥2]= Trizol reagent (Life
Technologies, UK)S ©]-£35}9 A|Rx3A7} Al3st= vy o2}
saystoict. Zi7te] AEE YAstol B & 1000 Wl RNAzol
Bz £3X|71 & 200 ul chloroforms Z7}sto] AL 4 oA 5
¥ SreAZCh Wl By § 4CIA 13,000 rpmOE 208 U
Apelstol 45 500 e A2 tubeol $Zch ¢ AEAo
&%9 isopropanolE F7Isto] A2 £ AZoA 307 B ¥
A w0l By & 41ColN 13,000 rpmo2 208 YAE
stm AMEL 75% EOHZ 2% AAslcich AR® RNAS 7
121 & DEPC water 20 yl2 o]y BT LAox S48 &

_E;i__
ool FFstect.

ic)

>

o
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A7t XA §4 Z3HES (Real Time PCR)

KA} ¥kS- (reverse transcription reaction)2 2 pg total
RNAS} Prime Script ™ reagent kit (perfect
realtime)(TaKaRa BIOINC.)E ©0]-£35}o] A|x3JA|A Al3st= q
Holl o2t 235t HAAL §H3-2 total RNA (2 pg), oligo
d(T)primer (25pmol), PrimeScript RT enzyme Mix I, 5X
primeScript Buffer?} g5 wr2oioz 37°CoflA] 158, 85°Coj
Al 5AIZF &9t BESAIA cDNAE /45t AAIRE AR-A &4
%3 ¥r22 10u] 3]AM3t cDNAo] Power SYBY Green PCR
Master MixE o]&sto] £3J5dc}. T@H Z2F 34Xl mRNA
42 LightCycler System software (Roche)ES o]835to] GAPDH
of gt FAiFd geRA AMSIAct. AMEE  primer?]
sequence= Table 19] 7|23}t

i)

Table 1. Sequences and Accession Numbers for Primer, Forward and
Reverse, Used in Real-Time PCR.

Gene Sequence for Primers
Forward: CGTCCCGTAGACAAAATGGT

Accession no.

GAPDH Reverse: TTGATGGCAACAATCTCCAC NM_008084
Forward: AGCCTTTCTCACCTGGAAGA

ap2 Reverse: TTGTGGCAAAGCCCACTC NM_024406

Forward: GAAAGACAACGGACAAATCACC

PPARY  Reverse: GGGGGTGATATGTTTGAACTTG ~ NM.011146
Forward: TTGTTTGGCTTTATCTCGGC

C/EBPOC  poverse: CCAAGAAGTCGGTGGACAAG ~ \M-007678

9. SR
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A¥ ZAM: meantSDE  RBASIYOT] {9 AR
One-Way Anova test (Microcal Origin; version6.0; Microsoft;
USA)o]| 9J5tglon] p< 0.0591 AT {23t Zog it

2

1. g8 %29 AA|YA|E(preadipocyte)o] Thist 54 st
3] 2&559] A|YAE st - gjst HE-g Hsh OP9

Ao 5, 10, 20, 30, 50, 100 pg/ml =2 3] X533 48
Az £ AT 3 HE SHL EAIHCT

Fig. 19} 0] 10 pg/ml 7H%] Y& 2222 A2d oA
42 Uehtal 9ot ol% Aol 10 g/mlo] Yo 32L
183t

100 4

Cell Viability (%)

0 ] 10 20 50 100
ACE (ug/mL)

Fig. 1. Effects of Albizziae Cortex Extracts (ACE) on cytotoxicity in
OP9 cells. Cells were treated with various concentration of ACE for 48
hours. The cell viability was evaluated by EZ-CyTox assay as described in
materials and methods.

2. AYAZ Esto] gt Aghn] &2 &3t

AAIE 2ato] oigt ghn] %20 S35 XA ¢t
o] 10 pg/ml9] s=2 OP9 M=o 0-2¥3F, 3-5%%F A4 2
Aajst, 0-5U3F JA AN Sof Z A=z Yo 559 A
(lipid droplet)?] ¥ F7sI3ict.

Fig. 2 A|YAIZ2 H3Pt B OP9 AZE Ao SolF
ol 9kg-& UElfE Oil red O E2E o] &5t AlY FHFS =
Atgt Aztolct,

Ogx2d2 #3pt Bd 3 AEY A 58 =7t 3718192
L} g8 2&28 0-2937%L 0-5¥9% AHEg 2 AW FFo]
AAE] ot 3-5U%F Mgt 29 A FFo] JA=A] gt

3. % Z&Fo] PPARy®} C/EBPa o] U]X]& &

g3 3520 AWAE RotE xS AN ARtz L
Al PPARy, C/EBPo o] UIAl: Qjare ZAbsl7] glato] Al
of BY OPY AZE 4stel AN A Hx FYNS
Western blot assayS %3 m-RNA level (Fig. 3B)1} protein
level(Fig. 3A)ollA Tz at v]w 2HQIstict.

3 73} Fig. 3014 UEbSo]l PPARy, C/EBPoo] WHgle
0-2U3E, 0-5%%t A2gt 2 AAE ot 3-5U3t Ag &+
AN A=A ¥ttt E3F PPARyo] #HAH {AA 5 sk

aP29] mRNA ¥d EFF 0-29€37h 0-524¢ & &322 A9
gt 2olA izl vl FofstAl A= QcHFig. 3B).
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Fig. 2. Effects of Albizziae Cortex Extracts (ACE) on adipocyte
differentiation in OP9 cells. For differentiation of OP9 cells, cells were
cultured in MEM-a medium containing 175 nM insulin, 025 pM
dexamethasone and 0.5 mM 3-isobutyl-1-methylxanthine for 2 days, and
then in MEM-a medium containing 175 nM insulin for 3 days. A 10 p
g/ml ACE was added at the early stage (0-2 days), late stage (3-5 days),
or the entire period (0-5 days). After 5 days of differentiation, these cells
were subjected to Oil Red O staining as described in materials and
methods. Data are mean + SD values of at least three independent
experiments. **, p < 001 vs. D group. ND: no differentiation, D:
differentiation.
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Fig. 3. Effects of Albizziae Cortex Extracts (ACE) on PPARy and C/EBP
o expression in OP9 cells. Differentiation conditions and ACE treatments
are same as Figure 2 legends. PPARy and C/EBPa protein and mRNA
expression levels were measured by real time PCR and Western blot
analysis, respectively, as described in Materials and Methods. Data are
mean t SD values of at least three independent experiments. **, p < 0.01
vs. D group. ND: no differentiation, D: differentiation.

4. I FE20] A= SAI C/EBPR A4St njX|= IF
ABHZ Z3HE sl Zadt 2842719 A FAlat C/EBP
B Qlitsto] it M FEE9 &uE ZASH] Hste] Eetx
71(0-2 days)ol f¥m FEE22 AT § A=t ditskd
C/EBPRY] 2 thxa} Hlu #lstgict.
3 23 Fig. 4914 YEhtRo] Fm 2E22 A2t v
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He ol usl AZ FAlo] oAsiglon (Fig. 4A). g
C/EBPBO] QIAtStE olxs|girkFig. 4B).
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Fig. 4. Effects of Albizziae Cortex Extracts (ACE) on cell proliferation
and C/EBPB phosphorylation in OP9 cells. Differentiation conditions are
same as Figure 2 legends. Cell proliferations and C/EBPB phosphorylation
were measured by cell count and Western blot assay, respectively, as
described in Materials and Methods. Data are mean + SD values of at
least three independent experiments. * p<0.05 ** p < 0.01 vs. CON
group. CON: control.
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APAlz 3= %70 C/EBPR S 722 AA A
(transcription factor)7} #ojdlo] MZE2 ZAIX7|H, o] &
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9Asto] gt 552 #3F £71(0-29), =8 ¥471(3-59), A
Al &8t F0-5¢)0 NF & AYAE 73 A EE ZALSIY
CHFig. 2). 2 Zut 238} £719 AA| 2eho] o £&582
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+ g3 FEE2 AYARE 23 7] doju= Ax FAZ
oAlste] AYAE F3HE AAot= Az §5T 4+ o 18
A g 529 APAIR Ao it gk ZARHICH
Fig. 4.004 Yehgo] ¢y 2532 AYAR £8 27]0] A
x ZAE g5 AAstR e, 1 ago] C/EBPRY Ql4tst o
A7t @oistitt. C/EBPR= AIWAIR #38t £7]0] N= FAlo]
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