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[(FAE] a8 IRk RFEXT 3T3-L1 aihe bl g 58 At i sgmn O HALH . 2 éd #5397 3T3-L1 4,
3B YRR T, R U AR A R CMUTT) 3 0 40 A 3 2507 A i HG X 200 A 3% B 09 5% e, R 5T 4 AR 5 B (bromode-
oxyuridine, BrdU) 8 A 35 K 10 H 6 157 B 7 418 9 DNA B8 00 52 w0 5 F I 21 O e 6835 46 0 JHL X3 i 1 7 40 B 4 Ak 5k 72 o g o 7
e R 52 0 5 2R ] RT-PCR FIEE H 528 B 308 37 AR 86 0 2k 4816 0 T 1R 348 78 7 35 Ak 32 /K v (peroxisome proliferator activated recep-
tor v, PPARY) 1 CAAT/H 58 T 454 % H « (CAAT/enhancer binding protein s C/EBPa) B mRNA DL K 55 A A9 % 35 15 i,
%% H 10~50 pmol/L 3'-¥ 3 e AR 2 43 i A 31 A5 i Uy 240 B 24,48 1 72 h, BE A HE AT AR U 40 AL 1 B (P <<0. 05 B P<<
0.01), HE—E M EMOE R 3/ 5L Yookl K 2 A8 Uk B MO b AR 1F 117 75 15 40 B 9 DNA A 8 (P<C0. 05) 53-8 5L Y LK 3 5 e
g Je — [ 25 25 4 % 4% B B (rosiglitazone , ROZ) AL 76 10 1 50 pmol/L ¥ BE T R A i M 05 200 1 20 1 22 v b8 B0 48 K 4 9 5 T
(P<C0.05 8, P<C0.01) ;3' Yl K Z b #40  PPARy Ml C/EBPq #J mRNA 5& H R LW M (P<<0.01), % #& 3-
6 5 Y kR 22 R A% 10 00 AT 1 MU A0 00 1) 1 A5 434 1 T i I A0 I 3 Ak i R o g J5R O S B AL AT AR 5 R 2 PPARy . A
C/EBPofy mRNA 5& A EKEH K,
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[ Abstract] Objective To explore the effects of 3'-hydroxygenistein on the proliferation and differentiation of 3T3-L1
preadipocytes and to elucidate the related mechanism. Methods 3T3-L1.1 preadipocytes were cultured and treated with different
dosages of 3'-hydroxygenistein. Cell proliferation was analyzed by counting cell numbers and MTT assay; DNA synthesis of
3T3-L1 was investigated by bromodeoxyuridine (BrdU) incorporation assay; the degree of preadipocytes differentiation was
evaluated by Oil red O staining; and the expressions of peroxisome proliferation activated receptor ¥ (PPARY) and CAAT/
enhancer binding protein (C/EBPa) were detected at mRNA and protein level by real-time PCR and Western blotting analysis,
respectively. Results Pretreatment with 3'-hydroxygenistein (10-50 pmol/L) for 24, 48 and 72 h markedly promoted 3T3-L1
preadipocyte proliferation and differentiation in a dose-effect manner (P<C0. 05, P<C0. 01). It also significantly facilitated the
DNA synthesis in 3T3-L1 preadipocytes in a dose-dependent manner (P <C0. 05). Similar to rosiglitazone (ROZ), 3'-
hydroxygenistein (at 10 or 50 pmol/L) also resulted in more lipid droplets in 3T3-L1 preadipocytes (P<C0. 05, P<C0.01).
Furthermore, 3'-hydroxygenistein greatly increased the mRNA and protein expression of PPARY and C/EBPq in 3T3-L1
preadipocytes (P <C0. 01). Conclusion 3'-hydroxygenistein can promote the proliferation and DNA synthesis of 3T3-L1
preadipocytes; it can also enhance the accumulation of lipid drops and increase the terminal differentiation of preadipocyts,
which might be associated with its ability to increase the expression of PPARY and C/EBPa.
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JiR 5 28 R BT I R T 2 OB JR s 1) S ] 1Y 2% e
BLtl AETR YT AE R A PR S5 1 g I ™ %% M A
iy 40 L 10 188 5 o Aok B B A R B Y Al STk AR
B, o A AL W il AR 1S B TS AL 2 1Ky (peroxisome
PPARy) Hi
CAAT/#58 F 256 % M « (CAAT/enhancer binding
protein o, C/EBPo) 7E i i 15 40 i 53 A i 72 i
TorSCHEM MR Y A3 A T IR W 414U ) PPARY
RE T 5 1 M 400 B 1) 43 A B Xt Jige 5 28 A0 E . H R
& & i f BE W g = i 25 (thiazolidinediones.,
TZDs) 25 ¥k /& A PPARy JfE L . TZDs fig
B34 M PPARY F1 C/EBPa 1335 , 1 2 4 A 1 240
i 53 A K 3 o s 24 B U5 0 B RS T B 2R B SRR
U AT 536 2 22 o 5 5 AP AR DG A AR B LY

F5c T A I 9T UE S, B H K R S B 2 ) B A LA
e 2 BUOE PR R DL RIE B /D B TR 5 R HKPTAE
AR BEAR = Bk H kR, 3 ek K &R (8-
hydroxygenistein) & K 7 5 8 il (S ™= ¥ 2 —.
PRANEC AR 58 4 P 45 G 5200 DL K e ) 0 5 3 e R
3 REEYR R R R AR PPARY 2543 15 TR Fl %
SEWIEEE L R, FR AT HE I 35 3 gkl oK T
BE 5 2 #% F i (rosiglitazone, ROZ) #8168 9% {¢ i
A 105 200 JH 084 3 A o IR 0 SR KL

AW e 5% 3R YLRL R R X /N 3T3-
L1 i A D 20 i 1% 58 A0 53 Ak 09 52 0, K 5 A T X
PPARY il C/EBPo R IX I A 0 I K E 5
B 25 ) o el S AR DR s LA B N T R I R AR Y
VEFHAL T $2 Bt BRI AR I8 L I S0 I & 56 T 53 v I 2 45
T4 8T A PP ARy 9415 77 $2 A8 (9 iF 5% L %

proliferator activated receptor 7.

1 MBI E

1.1 ##
1.1.1 @tk 3T3-L1 40 kk, W A3 A R B
AR
1.2 KA 3'-REEYRIRER (L >98%) 1l H

ZEP ARG R A E . mE DMEM 40 i #5
FRW B Gibeo AW, 3-S5 T He-1-H B 04 | b €
Kn LD O, e & = W H £ [ Sigma 2 A, TRIzol
W A Invitrogen 2 ), Oligo (dT) Primer, M-MLV
G Sk . ANTP O 52 B Progema 72y ®) 7= i,
DL2000.DNA marker #l Taq B A KEFELEY T
FEABR 2 Al ¥t C/EBPa HL 50 B BT 4K 1 [ 55 &
CST 2l S ¥t PPARy H.70 BE BT iR Il A 3 [F AB-

Cam A H] , HRP #5312 1% 5L H Beyotime 24
Al ROZ W H#IL R B EAE THRAR 519 H
WA TR TR AR IS5 A BRA /A AR,
1.2 3T3-L1 75 M Mo vy 3% 7 FF 3T3-L1 Fifg
U 240 B T & A 10 %08 AR A 1T L 10°1U /L %%
£.10°1U/L %% £ W & B DMEM 8 F#= W, F
37°C 5% CO .95 %0 W BE 1 15 =46 b K5 5% L O B0k
0 1 4t F S5
1.3 3'-Z KgAK F 2 3T3-L1 37 f5 W 40 AL 38 74
a9 % MTT . A% IR 1.5 X 10° 4 /ml #2470 T
96 FLAL, 100 pl/FL, 5537 12 b J5 43 50 A K 6] e i
13- HE Y B R F (5.10,20,50 pmol/L) T Tl k%
Fe O ONE 3R R R R T 24 .48.72 h 5 . &
SR W, D PBS Uk 2 . A & A 0. 2% BSA.
0.5 mg/ml MTT Y PBS.7E 37°C4kZMH 4 h J5 Wk
T AFLIMA 200 1 DMSO, IR 4] )5 B AR X FE 570
nm G (D)A.,

Y B0E 8 3T3-L1 43 T 6 fLb b,
3" FR R YR 22 4 B TRT AT K 200 BRI AT >k L R AT il
BRI HOb X 40
1.4 3-#A FHAZT 2 3T3-L1 oW @A
DNA 4 8 %, ¥ 3T3-L1 4R T 6 fLik
WL SR 12 b JE A I A TR BE Y 37 FR S ek R
%(5.10,20.,50 pmol/L) T3 5% 24 h, 145 4 40 ffd
FMA 10 pmol/L BrdU,37°CHEH 24 h, B 3%
e, PBS Wk . 496 2 B W BE [ %€ , 0. 4% Triton &
1€, 4 mol/L HCI fff DNA 48, 5 % i 5 5% & 141
/NPT BrdU g BEHUIRTE 4°C % J 127K . PBS Tk
JG F Alexa Fluor 568 #ric /) L E 51 /MR 1gG E il
I8 1 h,PBS ¥t 3 . FH hochest XJ 4l i #% 4 4,
1 2 5 A B KR, 7R 2O W RUBE T B BE L IE X 6
PLEF AR 3 BrdU ARicds 5.
1.5 3-FKEFEHARF T 3T3-L1 a7 I8 By 28 ie 45 1L
8 %ra FREERN TR SRR PR 3T3-L1 46 M 2k K il
&2 dJE. im0, 25 pmol/L HiLZEKHA 0. 5 mmol/L
3-S5 T H-1-W LR S AN 10 pg/ml RS H AN 10%
B AR A LT B4 B DMEM 1555 48 h, 8L 10 pg/
ml 5 R 1R IR R 48 hL S PL 10 %008 A4 4
MYE =ik DMEM 4F2E 15595, 5 2 d i 1 K, A
SRS 1 RE LR A5 4T F 10,50 pmol/L
3-BFEYR R K B 10 pmol/L ROZ B 85 7 Wi 4 72
Tt B % BRAL N E RS SR, s 8 R
HEATIMEL O G €8, FH S5 P9 I Ak 340 % 20 1) 400 e ) il
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FRAXAE 570 nm P FIE D AE.,

1.6 3-#& %4 K& 3T3-L1 71 Mg W @ i
PPARY #= C/EBPa mRNA %A #) %k 2y ik B
W b, s>tk 5 8 KR H TRIzol i 5 il 42 40 g i
RNA, i F £ 40 73 6 6 BT E 260 nm 3 K T I 2
RNA Fit B4 pg RNA #1757 . H cDNA
AT PCR 3738 . LA practin fE AT RE, 5141 F 51 5
% CHk[8]: PPARY:5-TGA TGG AAG ACC ACT
CGC AT-3' (forward), 5'-CCA TTG GGT CAG
CTC TTG TG-3'(reverse); C/EBPa:5-GGT GCT
GGA GTT GAC CAG TG-3' (forward), 5'-CGG
AAT CTC CTA GTC CTG GC-3' (reverse); Brac-
tin: 5'-GAC TAC CTC ATG AAG ATC-3' (for-
ward) ,5'-GAT CCA CAT CTG CTG GAA-3' (re-
verse), HU 10 nl DNA PryEr=Y,m 2 pnl 6 X FFEZE
R, A IE SR 0.5 pg/ml IR S WE 1% 35 A Wi 5E
R b8o vV R #E Tk, A H FR200 224k 7] Il
ST 35 B M SmartView FMZ AL PR R Gt 47 345,
1.7 3K FH K FZx 3T3-L1 &7 ik i 20 e

PPARy ## C/EBPa & & K& 89 %@ [6 | Jy Xt
3T3-L1 41 ML #E 17 70 A 1 35 F 25 9 1 B o0 4, o0 Ak 56
8 KFFHFF U, FH A 1Y PBS BB U 405 fin A
SR B VA L K R AN M o 4 AR N AN 2
W% A\ Eppendorf &, 78 4°C10 000X g &4 T =
B L 20 min, U EVE L EWEE T —80°C &M, ¥
AN SR EE T TE 280 nm B K A0 I 5 A oE TN R A BR
I D E L R bR e i ST AR B AR, R
FH SDS-2R TR s Tk Jee B8 e 378 A7 26 11 LUK L 7 B, 3 141
KK S MR B — PO IR E G B E .

1.8 it am® SR x5 Fon, 4Rt
I ORF L BCR HT 7 22 43 B, i SPSS 15, 0 84 i
PG M. KB K- (o) 4 0. 05,

2 & B

2.1 3-BAFEHARF T 3TI-L1 A7 I8 M 20 fe 3 54
#Fm  10~50 pmol/L 1Y 3'-FRIL YR K R TE 24,
48,72 h £5 W] ) B 68 {2 HE 1 B 7 40 B 1 4 . H B A i
V] R A P 0 o 8 RS P L DL 1,

K1 I-BRELBARENIT-L1 BTEHAMEEEANERXER

Tab 1 Effects of 3'-hydroxygenistein on proliferation of 3T3-L1 preadipocytes
(n=6, x=%s)
MTT method Cell count( X 10°%)
Group
24 h 48 h 72 h 24 h 48 h 72 h

3'-hydroxygenistein treated

5 [unol/L 0.22+0.04 0.43+0. 06 0.70+0.11 0.73+0. 10 1.0840.09 1.9840. 20

10 pmol/L 0.26+0.03 0.474+0.03" 0.7640.07" 0.76+0.09 1.1840.13* 2.09+0.11"

20 pmol/L 0.28+0.03" 0.5240.04" " 0.81£0.08"* 0.7940. 11 1.29+0.12"~ 2.17+0.12"

50 pmol/L 0.32+0.04" " 0.58+0.05" " 0.8640. 04" 0.85+0.12" 1.4740.11* " 2.29+0.15"
Control 0.21+0.03 0.40+0.03 0.62+0.05 0. 68+0. 05 1.0040. 11 1.9140. 16

* P<C0.05, * * P<C0. 01 vs control group

2.2 3B K FAAKFE A 3T3-L1 47 M6 W 20 I W
DNA &8 %%  BrdU 8 A S5 (1) 45 5 % 0 X 1d
4 BrdU B ICHE R (35. 174+7.36) % .3 - FE e
BEARZE41(5,10,20,50 pmol/L) B bRiC 15 505 1 N
(36.17 £ 5. 95) %, (39. 83+ 2. 32) %, (44. 33 +
4.46) % (46, 00% +4. 73)%.,20,50 pmol/L 45
XFRRAL LB M 25 R A Geit 24 B L (P<<0.05), £ W
33 B YRR 22 R v B MR 1 b {2 3E 3T3-1L1 HirBR
105 40 ML ) DNA &%,

2.3 3B PA AR F 2 3T3-L1 47 B Iy 2 e 54
# e X AN M 4T O Y {0 )5 I FH S TN I Ak
P €5, 0 A, A D DY %5 B (Do) B 2 S 60 DN 448

PR 7 5 L 0 T A B Y A AR L S5 R R 10
M50 pmol/L 3'-FHE YL B AR K 4 Do 1 5 T 4T
Z0(0.610.06, 0.7640.07 vs 0.45+0.08, P<<
0.05,P<C0.01),{H 10 pmol/L 3"- B H Yk KR A
Do fHAR T 10 pmol/L ROZ 41 (0. 86 +0. 08, P<C
0.01) 7R 3'-F2 5L YL Bl AR K Ak A2 1 40 M P g BT A
RAE AR N 105 40 M o3 Ak E A )RR T L 3T
A Z T i s 4 i i 42 o AL VE KT ROZ,

2.4 3-#IKFEHKE 3T3-L1 @6 PPARy #=
C/EBPa mRNA &k 89 %" RT-PCR 4R B,
X HEZH PPARY mRNA £ik# ok 0.1740. 06,10 Fl
50 pmol/L 3'- I YL ELR Z 4 PPARY mRNA %Kik
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TR R 2011 4F 11 A L4 32 %

HACA 3.40£0.19 Fl 6. 44+0. 48, I EH & T
XFBEZH (P<<0.01), % M40 C/EBPo mRNA ik
4 0.85+0. 14,10 F1 50 pmol/L 3'-F8 3L YLk A %
4 C/EBPa mRNA ik &t 435k 1. 60+ 0. 15 Al
2.97+0.17, W & & F X B4 (P<<0. 05, P <<
0.01),10 pmol/L ROZ 41 PPARY Ml C/EBPa« mR-
NA FiE 82902 7. 2940, 82 Fl 4. 00£0. 25,10
pmol/L 3'-%8 % Y Bt R K 4 PPARy Fl C/EBPa
mRNA FiL AL T 10 pmol/L ROZ 4 (P<C0.01),
2.5 3-F KA AKFE A 3T3-L1 @4 PPARY o
C/EBPo & & &k 69 % (Bl 00 4 S %
8,10 F1 50 pmol/L 3-8 5L Ye kbR Z g fid i PPARy
HARIK(P<0. 0D, ffi C/EBPa % [ 3535 5 fin
(P<<0.05, P<C0.01), {HJ& 10 pmol/L 3'-F¥£ KL 4Lk}
K% 41 PPARy M1 C/EBPo % 4 £ ik KK F 10
pmol/L ROZ 44 (P<<0. 05, P<<0.01), WL.K 1,

1 2 3 4
B-aCtin _

Sr
_ O C/EBPa
2 W PPARY PN
K sk L
=
o4 AN =
o
2 4k sk
5 *
Z
2 Illﬂ
&

L

1 2 3 4 1 2 3 4

1 3-BELPAEI 3T3-L1 85 PPARy #
C/EBPa & B R iABIF 00
Fig 1 Effects of 3'-hydroxygenistein on expressions
of PPARY and C/EBPa proteins in 3T3-L1 preadipocytes

C/EBPa: CAAT/enhancer binding protein o; PPARY: Peroxisome
proliferator activated receptor y. 1: Control; 2: 10 pmol/L 3'-
hydroxygenistein; 3: 50 ymol/L 3'-hydroxygenistein; 4: 10 pmol/L
rosigltazone. * P<C0.05, ** P<C0.01 vs control group; & P<C0. 05,
ANP<C0.01 vs group 23 n=6, TEs

3 i@

TECILAR R 17 7 B LA B e A B R R L v
L v I I OB PR 25 B 19 AR A D DR S i 7
Ao A S H . ARG T ST S R R B R R BT

R 308 U900 S A O 4 6 5 5 R Ak A A
B RUE R R 2 — R I 4F Ok [ AN 2 i 58 2
H— BT T AR JR 45 B8 D5 40 B 4 4k 1 AR
& B AL A, SR I 40 i 0 38 g K oAb A
PR AR R0 25 9 01 HR 3T FLAL L X5 F B YA 5 08 Bk A
B £ 3R SR04 VA 56 4 il AR 2 AL | O L 2 BB IR
9o B IR oS R e Ak S5 A3 P 5 0 1) R B o L A
EHHEEE XL,

ik J05 240 6L 1) 3 5 o Ak 32 B R R R S
BB R L R — A m EER A aE RE . PR E
SEAE G 07 40 M o b o AR P A £ SR NP (ap2.,
PPARs.C/EBPs,SREBP-1c.LPL %)% 5, Hi &
FE SN T & PPARY 1 C/EBP, PPARs
J& T A% 2 B R 5 PPARs 702K o By —FIIE
AL Hoh PPARy 25040 1 5 I 4022, %3 g 107 40 i
M43k E %5 AR . PPARY # /N4> 1 e A4 00
& G R Z AR (RXROE R IE Rk 58T
TR S 3 F X 38 A DNA JT{F, 8 i 8 5 0 3%
DKL ) s 3% 1 % 4% 22 o A A PR T i e A O I
7 4 B o3 AL O . C/EBPs &% B C/EBPa. B,
y SR B L, Hoh C/EBPo BEfE #E PPARY & %
5 R 7 A0 A R 43T A0 G ) 2 R L A R 7 4 i
ferpe & G PEAE

H Al BT PPARy 14 I8 7 5] £ 15 198 1 g — il
1 ROZ A% 51 F T A% 51 0, DL B =l 1 e g —
R A S L, ROZ & B RTA T I 5 & 3%
Por 25, AL PPARY 2% 35 3 hin i i 4n
i %) 38 B Ak A2 3 2 W B 32 L 8 B U 4 4
BN L SRR AR B2 25, T RE 7 A A R N
KRB R IL, HF & AL PPARYy 98 75 7 A%
o B 12 25 8% Ty 7 1),

TRAT I AW 5% /R K 0 5 ¥ R 26 4 Joi mT L 446 58
Xof I B2 R B L N 2SR IO T S T 25 )
2 B PRI I B AR RS St R R
SR BE 4R PPARYy BY S LA KT i #8314 5
SN Tk S A P K S R S 2
Tl AN Ti] S5 S ) SIS 0 Jo & 3 e A T O 6 D) ) 9
PE R4 S AL A AS B

Jukl R & (genistein) Fl K & & (daidzein) & K
TS T O T R AL 3T SR YR R R Yk
REW—FACE =P, A SOk HGE 3-8 JE YLk
AR EA PPARQ % 53000 T M . RE 30 ) 5 0 40 i
A3 AR A AN R F 40 16, TNF-o %, 0 /> NF-«B,
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iINOS I COX-2 1 £k, 541, B oh 23 F) A i
TR 55 G M 25 G S0 BB SRS LI R B 3R Sk
B R HA RN PPARYy 454 16 M 54 5% 3005 35
PET L ARBFFEUE L, 3'-F0 3 Y kLK K AE A% Uk K
A 0 [ A 1 St AR 2 T B T 400 3 AL T EL fE e
240 JEL PN JB A B R A T MU A A S A 5 BB A A
HERE W5 40 B 43 4k & 8 7 PPARy Al C/EBPa 1)
mRNA FIE 0 F 3k, 72 B Fmeme g — i 25 25 9
ROZ ZEBUAY R, 31X 0] BE S K 2 55 o i 2 99 Joi 34 o
B 8 2R ORI AT DR R AL 2 — . FR
TR 5T 45 SR 8 S JF & ik T 5 B T 28 45 ) 1) 7 28
PPARYy 15 42 BEA 1 i 34 FAR s

A ORORMELERGAAFHEE L
AP REEEARERRER AR LT U
S EX N E ARk B
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