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W OE: B WO 3RS SR G S S RPN AP AR SR MTT i 332 56 2R 2% 3T3-L1 Hiffig
Jo AN B3 FE I SE A s V2T O Ge eyl LT 3T3-L1 A g A 4l Md AL 52y . DA ZEKIA T 3 /0 (b 3 R R 40 B, e ST
5 BB, 3 91 SR P 80 7 W AU TRV R B CEu v ARG A0 s 9 355 90 v 1 7 B T G SR RO 2 IR D PR (FFAD ARl SR
P E 1 PCR V43 M7 e 7 40 B rhod S A A S E A 05 5244 v (peroxysome proliferator-activated receptor gamma, PPARy)
i A RS 2 R BEIREE 1B (protein tyrosine phosphatase 1B, PTP1B) MIFERIRIE. KAk & & A5 FR A I 3- 2 FLEIR %
H) PPARy B4 &5 A0 VEAN L (A HO6 PTPIB FRVEPE 2T, 255 SR IRAAHLE, 1~10 pmol/L 3-JRHEE IR &
FAeHE 3T3-L1 mlE 74l i i A i st (P<<0.05. 0.01). SHIRIZAAMIEL, TR ERERPRAIE RIS RRCIRA:, 3%
FET AR A W 1 0 A 5 2R IE 05 A1 M AR R . 98D FFRA 742 (P<<0.05. 0.01); [RINF 535 ik Zibi s
7 41 il PPARYy JE DRI [ 3%, {H%F PTP1B JE R334 JE B L (P> 0.05) o 15 I TR AU FL, 37-F2 35 55 M 25 4E 0.1.10.0 pmol/L
i EEXT PPARy 7= A0S /EM (P<<0.05. 0.01), {HX PTPIB By MEBA W IHEIER (P>0.05). 45t 3-RILWIR R
PRI R B ZFHCHUIR T 40 A A BRI - J03) FRA =4, AT oS e i 2 4iKht,  HALHI W R85 11 PPARy RN SR IE 4 %,
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Effects of 3'-hydroxy puerarin on improving insulin resistance in 3T3-L1
adipocytes and their mechanisms
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Abstract: Objective To investigate the effects of 3'-hydroxy puerarin on improving insulin resistance in 3T3-L1 adipocytes and their
mechanisms. Methods The proliferation of 3T3-L1 preadipocytes was tested by MTT assay and the differentiation by oil red O
staining. The insulin resistance model was induced by dexamethasone. Cellular glucose consumption was determined by GOD-POD
assay and the concentration of FFA by colorimetric methods. The expression of PPARy and PTP1B genes in insulin resistant adipocytes
was analyzed by qPCR. The PPARy-transactivation activity of 3’-hydroxy puerarin was examined by using a hybrid reporter gene assay
and the activity of PTP1B by colorimetric methods. Results Compared with the medium control group, 3’-hydroxy puerarin
significantly activated PPARy at 0.1 and 10 umol/L (P < 0.05, 0.01), but showed no effect on PTP1B (P > 0.05); increased the
proliferation and differentiation of 3T3-L1 preadipocytes at 1—10 pmol/L (P < 0.05, 0.01). Compared with model group, 3'-hydroxy
puerarin enhanced cellular glucose consumption in insulin resistant adipocytes both in basic and insulin stimulation states, decreased
the production of FFA, and up-regulated the expression of PPARy gene (P < 0.01), but showed no effect on the expression of PPARy
gene (P> 0.05). Conclusion 3'-Hydroxy puerarin can improve the insulin resistance via up-regulating the expression of PPARy.
Key words: 3'-hydroxy puerarin; 3T3-L1 adipocytes; insulin resistance; peroxysome proliferator-activated receptor gamma; protein

tyrosine phosphatase 1B
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FAR N SR B 8 Pueraria lobata (Willd.)
Ohwi (R THEIRM, 204 T3 E R HT o PUsANK
JURHLIX o S T 2 A ) s R ) S
gy, CAMFURIIL R AR KW . WG, &
S8 10 50198 BSR4 9 G 35 g A5 2 B P, 3Rk
I #E (3'-hydroxy puerarin) /& &5 HE 57 75 fli 24k,
S EEA RS, BRI ER . &
M0, 6 3/-F2 J 56 MR 22 25 A FH I e i e /b
AWEFCE FEE L W52 3'-F2 58 M 220 /7 5 7 40 e
3T3-L1 H4%H . /0D A iR i 224540 3T3-L1 JIgN;
S0 MOE IR A R e e, WFST 3'-FR LB AR 2R I PUbE
PRIVERT s TR Bl R I 37-FR I B AR ik S Ak
WA B4 L A 0 B2 A& y (peroxysome proliferator-
activated receptor gamma, PPARy) Fl4 [ % % IR
WM & 1B (protein tyrosine phosphatase 1B,
PTPIB) i1k IR 5% W LA S L DR R IR 1 A8 4k, 43 1
HAER 53 L
1 #8
1.1 SRIGYHAE

3T3-L1 i 107 40 Mk 1 o [ B 2% Rk 27 e 4
H oy o NS 4N MORE HepG2 Hi b [ 15 2 RL 2 B
LIRS BT IR 2= fR L
1.2 #mE5iH

-BREERE (REFH=97%, #5
DP-0300) 1t B E¥#EH A DE AR DA BR A7)
LRI DA% HI (TRiFR PRSI, it YY10901)
W B R AR A TR A A ISR [ B
BT aw]l HZERs (kS D1756). 3-7 1 2-1-
LTINS (L5 101188683 ) B Z (Jik'S 15500)
BIM E Sigma 2w HZHEIN E R & B iR
BAEDINARA R WU (FFA) @ik
FIEEIE H B A A R A s MEM KR FR3E0
H Hyclone 2 7 ; pGL3-promotor-GAL4 Al
pBIND-PPARY-LBD P F SR ph H [l 15 2% B2 B
e 25 A H RS T A A5 21 5 ZE A Uk
FIE H Promega A ] s Jig FTAK 2000 % Bl 711
H Promega /A ] ; Wik 5% qPCR RT &5 &0 H
H A Toyobo 2] %8t 5E i qPCR W &l [ 56
BIO-RAD /Al ; PTP1B A&7 &% H ENZO
A
1.3 ¢

NU—4750 B! CO, fH# 35 7740 (32 Nuaire 22
H]D; BRA IR mE & 0L (32 Thermo 23] s

ELX800 % JjREMGHr{L (3£ Bio-Tek A );
NANODROP2000RNA #<EEMA X (3£ [E Thermo
AF)); CFD—3120 2868 E & PCR X (&
BIO-RAD 7)),
2 FHE
2.1 ‘HREEESF

3T3-L1 RAGHT ARG 5 T 10%/05 4 Mig Al
1%75 55 % - 5555 2 1) DMEM skl g2, HepG2
MHIRT TR T 10% 64100575 i) MEM 55380, 34
BT 37 C. ML 95%. 5% CO, (K40 M5 740 N 5
Feo AN S, FHREENAG, f% 114 1
PBAEAR, O B0 K 1) 4 B dEA 7 5 56
2.2 MTT M E 3T3-L1 BifsRAREILTE

H4 3T3-L1 A lg i i e N 96 LA T, 34
Wy 3X10° ANAL. BB S X IR Wit
I (0.1% DMSO). 3-F2HEEI R (0.1, 0.3+ 1.0,
3.0~ 10.0 pmol/L) ZH. Z'H&HIRH (10.0 pmol/L) 21
FEAREN (10.0 pmol/L) ZH. 3T3-L1 4l iR
AL PE T34 48 h o, BEALIIAN MTT 20 pL, §#
A 4h ), WL IHEFRE, &L 150 uL DMSO,
VRS G B EEARY KR 570 nm, Bl K4 630 nm
AEPFEIROEE (4D fH, THERGEEEEE

BTEAR R = (4 s —A waur) / A oo
2.3 B4 O RBEFE 3T3-L1 BSR4 S 1L

3T3-L1 i i 05 40 i A K Rl InA &
0.5 mmol/L 3-5 ] J&-1-FEE BG4 1 pmol/L i3
KAAFT 10 mg/L JiE & 2 1 =ikl DMEM #5785 75
48 h Ja, #HhE 10 me/L 5 Z Kk DMEM 8
FEEEFEEFE 48 h, BHJGHH T 10% 6 4 i (1)
DMEM =i R gk e s, B0 2 d #l, 7%
A 8~12 d J5, 90%LL SR p 4l iR vl 1
S ARV T AT 6 KIIAAS R FE R 25911,
AR “2.27 1, fEA 48 h JEFEETRM
PBS ¥t 3 X, 10%Z R[5 30 min, HIKEEIK
TE 3, IANHZE O W4 t5 30 min, KERIZKYE 3
W WAEE NSRS IE TS A G (IR 1D 40
WIFAT O, 4% 520 nm W KAEREFRA FI5E A
B, THEMERER,

AL = (A g —A seviiw) /A v
24 BRESRMMEHMBREEIEEHEN FFA &
2NE

A S L ) 3T3-L1 feignie, K3t
X BRI AL, X R4S T8 S DMEM
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BrgRdt, RS T4 1 pmol/L HLZEKHA R 5%
JE, BFE 96 h JEHNANM iR, FH A A B AL
(GOD-POD) ¥ 5 41 =375 365+ 41 287 0 1 1 DA
R B F AP RS . e AR S, B
PO IR 0 AL AL, 3-SR R AR 3 4
PRI WA E LR AN AL, Horh AR AL 45 T B
DMEM };FEdklids, Hapdinbei X m “2.27
Tie G3ok, FaR 2520 520 ol 4 AN I g 1 28 b R
B 1 nmol/L i 25 AbF . M AN ) b B 7 vEA4E )
48 h J5, H4HH E3EW 23K H GOD-POD %A
B ERPR o E N O W T R (R LS N = /N
A AT SR A BE I AR Z R FRA 036

TP FER = (4 s— A semm) | A 5o

FFA ?fﬂfﬁﬂ??%:(A s A sap) | A e
2.5 KRTREEE PCR ZENZE PPARy 71 PTP1B
mRNA BYFRi%

HUE S0 ) 3T3-L1 g7 4n e, 4% “2.4”
T 75 5 o4 JB B R AR, e GRS,
ARFEZYTI, WE 6 MRS 25 %I
2. BRI . WU A L 3-ER B £ (0.14 1.0,
10.0 pmol/L) AbFEAL . K& HIER A AE AL IR B 41,
FRIEASFIALFE 7 V4 T 48 h, WCAE 2 b B 5 (41
fd, H Trizol VAHEHNAN AR RNA % T & RNase
KA, AN HTEE VD E Arso/Aago H (1.8~2.0),
RT-PCR {SUHAT W 55 fHE cDNA AR, 10055
N2 WA & . PPARy LUF5I 9
5" AGGCCGAGAAGGAGAAGCTGTTG-3", N
514) 5°>-TGGCCACCTCTTTGCTCTGCTC-3’, PCR
F=4) 4 276 bp; PTP1B 37514 5°-AGTACGACAG-
TTGGAGTTGG-3’, Fi#514) 5°-TCGGGTGGAAG-
GTCTAGATC-3’, PCR j“#J4 450 bp; B-actin F-Jif
514 5>-CCACTGCCGCATCCTCTTCCTC-3", N
514 5°-TCCTGCTTGCTGATCCACATCT-3’, PCR
7R 400 bpo SEIN O E B PCR ALY 1Y 4544 95
T 30s, 95 CA&MSs, 61.3 °C (PPARy) ¢
57 °C (PTPIB) iEB°K 5, 45 ME¥r. LA B-actin A EF
KA, SR 27 R RIE R R AR AR, 3L
H1, AACt=(Ct xummw—Ct xmmmnz)—(Ct sopppn—
Ct sepeinz) o
2.6 PTPI1B fE&iE4NE

ARSI E, KA PTPIB KMl &y i%
Rl 3"-F2 KL 2% (0.1. 1.0+ 10.0 pmol/L) X} PTPIB
WP, AR @R s T E A, b IRS

Y% PTPIB HIJE4, PTP1B Hliikil5 4471 (Suramin)
VENBHPERT ) o [R5 1 SRR AN 1 LA 2R 14
THIRCR
27 HMEERERXR

NHHEAN PR HepG2 418 H MEM K5 3:23E Cn
A 10% FBS) 1iJ%, WALHHUE L 2 X 10* AN /4LE%
BT 96 fLMR, 577 24 h G, FIEZHE 2000 X7
¥ H 41 it ki pGL3-promotor-GAL4 1 pBIND-
PPARy-LBD LI N4 fiurh, ¥4 6 h Jamey, 2
Yo e R e 2L (5 0.1% DMSO) . 3'-F83E %
RZE (0.1, 1.0, 10.0 umol/L) ALFHAL. Z'Hs 51
(1.5 pmol/L) #1. 24 h Jii F%¢ 2 B A M 1) S A
DI 5 YR RS I o TSR DIRE Bt 96 )
P I AR R (AR R = 25 21 0 R P 0]
P ICEMIENED .
2.8 FitFEaE

LB LL X £5 Fon. M SPSS 19.0 Bt
TGt oy b, Z A WECR M 77 2581 (One-Way
ANOVA), BZLLEER I ¢ Kk
3 #R
3.1 XJ 3T3-L1 AiASRA4HARIEFEFN 42 (L B 22N

R AL, 3-SR R R BRI IE N
1.0~10.0 pmol/L IS f & {21 3T3-L1 i fis /i 4 ()
BEER ML (P<<0.05. 0.01), H EAGHERHIE o
BHE: 24 550 271 i i S8 25 X3k 3T3-L 1 Rij i 41 o 4 5
534k (P<0.01), T IEAER BN e A A2 if 3T3-L1
RUMG AR5, AHIMEIIL . 45 R NAER 1,

£1 I-BEBREX 3T3-L1 GifsArZEAETEM S b
BISM (x+s,n=6)
Table 1 Effects of 3'-hydroxy puerarin on proliferation
and differentiation of 3T3-L1 preadipocytes
(x£s,n=6)

2059 C/ (umol-L™") B /% MUISHER /1%

s Sl — 0.4510.14 1.3440.22
I-RAERER 0.1 3.23+0.50 7.13£0.52
0.3 8.5640.82 9.154+0.92

1.0 112240.66° 12.26+1.01°

3.0 14324071 16.91+0.68"

10.0 2428+0.94" 21.39+0.92"

B 5 B 10.0 34214£0.72"  31.46+0.93"

IEALER 10.0 23224046 —12.1440.69"

SIER AL "P<0.05 T'P<<0.01, FIH
"P<0.05 "P<0.01 vs solvent control group, same as below
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32 MEBEBEMNEHAREEEEEENTN
LS TR LA, o AERERIRAS I A2 JBE
FORNECIRAS, 9 i F ARG 77 40 T ) 7 2 B0 0
BIRE L (P<<0.01), UFBH R 375 5% 4T
PR, SRR LA, 3R B EAE 1.0~10.0
wmol/L N fii Sk 25 3% o JBe 2 25 HHT T 1Dy 40 e 1 i 4
B FER (P<<0.05. 0.01); Dk&F1 W F0 1E 4L 1
Yoy Wk 5 2 b g B S HR TR Uiy 4 R ) A 25 B Y
w (P<0.01), g5 0% 2,
3.3 XMRB RIS FFA P4 B9S2 00
HERYI R, 3-BRIEEMELE 1.0~100
pmol/L I & {2 v /D ik B BT 07 4 L. FFA 1)

P (P<<0.05. 0.01);5 2% 51 A E AL IR B 35
AN B F A PUR I 0 FFA 7=2E (P<<0.01),
SR NE 2.
34 MESZEMMEHME PPARy 1 PTPIB
mRNA FiXH)F 00

2 3 A, SRS, 3R R A
0.1~10.0 pmol/L I fig % i PPARy [) mRNA %
itk (P<0.01), {HX} PTP1B JE[A 54 TG B i 5%
i (P>0.05); BG4 5 3-SR 3L
IEPURR BN SE B 3R R A e, L35 T
PTP1B J:KEiA (P<<0.01), {HX} PPARy JEXIEA
JCHE s (P>0.05).

®2 Y-REBRZMEDFMN ITI-L1 BERHAERAEEEFEEN FFA £HEMTI (x+5,n=6)

Table 2 Effects of 3'-hydroxy puerarin on glucose consumption and FFA production

in insulin resistant 3T3-L1 adipocytes (x+s,n=6)

HEPHEFEE /%

21 51 C/ (umol-L™) : - FFA 1% / %
ANEIRE R TR
VI — 40.64+0.62 44.65+1.07 54.80+2.01
R — 1.3240.12" 2.3140.14" 3.2440.81"
-FITM R 0.1 7.81+0.38 10.35+0.63 5.44+0.38
0.3 10.48+0.62 16.36+0.43* 10.56+0.34
1.0 16.10+0.74* 20.17+1.15%4 13.97+1.23*
3.0 18.35+0.5944 24.29+0.974* 15.64+1.02*
10.0 23.02+1.11*4 26.31+1.30%* 20.17+1.35%*
B ¥ 41 il 10.0 36.50+1.05%4 42.13+0.844* 42.81+1.234*
IEFLRR DN 10.0 26.13+0.674* 31.254+0.89** 39.65+1.3444

LSRN E: “P<0.05 **P<0.01, TR

4P <0.05 **P<0.01 vs model group, same as below

x3 I-REBRIMRS M PPARy F0
PTP1B mRNA #H3 FRIEHIFM (x+5,n=6)
Table 3 Effects of 3'-hydroxy puerarin on relative mRNA
expression of PPARy and PTP1B of insulin

resistant adipocytes (x £s5,n=6)

25 C/(umol-L™") PPARy PTP1B
VRN R 2.61+0.10** 0.40+0.01**
(et — 1.00+0.05  1.00+0.04
RIS 8 S S 0.1 1.84+0.16** 1.1740.10

1.0 2.36+0.11** 0.9240.07

10.0 3.83+0.13** 1.0340.18
R i 10.0 3.9340.19** 0.92+0.12
IEFLER A 10.0 0.83+0.07 0.211+0.06**

3.5 %t PTPIB EIERIEN

T 4 5N, 5O IR AL LLER, &7 R ATE 10.0
umol/L I E & # I PTPIB &, ik
64.63%, FENASIGTG I VAR RN . IEPLIR
BE AN PTPIB il ), ASEE &KL 10.0
pmol/L I Xf PTP1B (K424 15.33%. 3'-F2 k5
R Z XU B PTPIB Witk (P<<0.01), BIXf
PTPIB %A MHIEH .
3.6 X PPARy EiERISMM

M5 A, S AL, DS S e
W 2305 PPARY(P<<0.01), HLA BN 1 3.75
fi5. 3-FEFEE M ZEAE 0.1~10.0 pmol/L I X PPARY
HAT B EER (P<0.05. 0.01), JEH
10.0 pmol/L I 5¢ G EESE T 1.49 1%,
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x4 I-REBREWPTPIBESEMAEM (x£5,1=9)
Table 4 Effects of 3'-hydroxy puerarin on PTP1B

enzymatic activity (x+s,n=9)

411 C/ (umol-L™") PTPIB 1% /%
VIR R — 1.52+0.32
IREEREHE 0.1 -18.96+0.03"

1.0 -18.48+0.05"

10.0 -15.07£0.01"

IERLR N 10.0 15.334£0.64"
FH7HH 10.0 64.63+£0.17"

£S5 3I-BREBIREMYMM PPARY FEMHAIEIN (x+£5,n=9)
Table S Effects of 3’-hydroxy puerarin on PPARY activity

(xxs,n=9)

415 C/ (umol-L™") AR /%
R R — 1.00+0.00
3R R 0.1 1.2640.03"
1.0 1.1620.02"
10.0 1.4940.04"
B 5 1.5 3.75+0.08"
4 it

NENTHLEAE R N IR I BE Rl £ R, 2
5 B0 P 1 B 5 RORE P B 1) T B L, —
TR 07 40 It IR B 2 ke, st 25 7™ F g v ] [ 41
ZAPBE MR AU, A A A B D , FFA P2 AR 2 .
JI 10 2 23 5 43 Wb Y FFA e i 988 SR 8 TRl F -a
(TNF-a). 83 (leptin). #KPUFE (resistin) &/
K7, 0] CARE— 20 5 T A 2 2 ) i % 25 Uk,
XTI B B At ™= A= B, s LR B B
Sy, INERERE A ALY A St T g K
FA5S 3T3-L1 JI I 40 B v Joe B =P, &
DU 352 5 MY 25 B T 5 188 n B ) 25 R PR I 4m e
AP AE A > FFA 72k, $R 35235
R Z0T I 5 ZE KT AT B 0 ) MG A

PPARy J&t B AC A B (1 3 s R 1T i
S fE, R SRR (RXR) B
TURAR, F5RVITH (PPRE) £5G, TREE TR
S DR 3 T Ak, NI 53 i 0 Z2 e (T, e
KWK (TZD) 259)4n 2 1 B AT A 271 i 45
HHif L PPARy A#EsRIRYT 2 BUBE RO AR 2
Yo AH R IX LW R N b 38 1S 2 7 R A ot o
B, FES S0 Ae kO ) e I R AR R SEAN R
JRTE PRIk, JAERIVATT 2 RURE SR (K 2T oY

P ETR AT S TZD KW AT HH A
YEFHE/NT) PPARy Pk bo ASZEGE I E HepG2
41 ff A G oRE B 4L TR pGL3-promotor-GAL4 Fl
pBIND-PPARY-LBD M %% 3-J2 AL B R Z 4] PPARy
WS, g5 AR BB B I Be B B BOE
PPARy, 1] 3'-FRIEE5 R F 0T PPARy A7 W 52 XL
TN, RGeS 7R ) PPARy FLAAL &4 .

G I 00 B 23 A A2 23 A 3 S DL A 4 1) 5 2%
IR . PPARy A K IR W7 43 fhic it w0 22 (10 4 % A
Ty BT B A EE AR T 40 M o4O, (RIX AR E
TZD 225 I PR . A Af A3 A o s 348 o 1) 3=
BRI . 7E 3T3-L1 R I W7 40 i 34 (1 3 72 v 331
IIAARRIRER) 3R E, 4RERT 3-8
FERMR AL IR Al i 4, HAEFHACR 23
KR HAE, RN 3-SR 5L 55 MR Z (e AR s 41 a5
A1 BE I B S 55 T AR R B ) O R B, B om L
TZD ZE 25 ] B2 AR AR 0T 2 385 I 1 AU

PTPIB —HWNAEMERZHRGE5H R
() = ZEA R R T, AR OR R A TR R
2 AU PRI A 5 AR S g . OE
PR BN Z 2 AR PTPB $HIF), oA sz i £ HAE
HAVERT 22—, G5 RRIN 3R B R 5 IER
FRANAE I AH 5, X6 PTPIB i DL IR R T8 T I
s, (R 5P BIEI AL, iR R i PPARy
FERIERE, JEHEAEM S 10.0 pmol/L IS4 &)
TR P00 () P AL B () B R B, £ 3 -FR A B AR
Frlfe LA R I HUER, BILHBUE RS
PPARYy MG B8 K.
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