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[(FWE] B WIS TT 2 IT 2 KA 80803 0 B i JUL AN D JBE B 3% R BT A5 2l 2 28 1 3 A6 1 S AT 988 HepG2 41 i b it
AR, WS (hexokinase , HK) , A i B2 4 i ( pyruvate kinase, PK) 5 ¥ 509 52 Wi, 9] 20 SR 3 H AR JH AL, S 5 i PR N7 24 5 ik
fifi o T3k R T i M0 2R U ST UL N B R B IR (TR MBS, R XA 7 IR o e R L VT T 2 (B Il AR
BE R HCER W) A RO (R I, B S B A A BT, BRI, AR L NEERL LA AR R ERR) A
(30,120,480 pug-L. ") b B it LA M i 85 2 HEH0ASE I8 14 48 26 005 005 6 B2k 10 5 00, 2 19 I 60 938 B 328 125 ( Wesstern blot ) 0 2 B JUL 40
L 1 1% 22 R W iR [l -1 B ( protein tyrosine phosphatase-1B,PTP-1B) , 7 45 i 4% 32 75 11 4 ( glucosetransporters 4, GLUT4 ) 3¢ 3K ; # 57
HepG2 2t il ¥ [3 & ZRARHUAL RY , AT 58 X4k J7 (41 J5 vh 25 B HLAT 830 o3 % HepG2 4 J il J5t 5 7 K 0 308 At AT D R 938 il 3 4 )
S, BER MR, ER, IR, B R AT 1B S LA 3R B AR R T AR LA M i R 4 RV B (P < 0..05)
Lh 480 pgeL ™" XUEE 7, 86 FF A 4 K 55 AR 5 A1 O BT s BT A LR, RS T L B B RO AU A 4D T R AR PTP-1B, 42
GLUT-4 )ik (P <0.05,P <0.01) , 5IEH 4l LLE, B2 B8 5 & pl & B HK, PK I P B35 BRI (P <0.01) ; 5B RI 4 [h 32,
5 R 2 LR T 24 KA RO S 4 i — i AR B I B IR IR i B HK PR W& #E (P <0.05,P <0.01) , Horp g g HT T 3 )R 1K
TR IS B AR R HK 3 AR AT 5 W4 O 48 WO S B AR J B PROIE M VR B o 8518 WA 07 (L7 71 25 e A 00K
o3 %t E B L, HepG2 20 N IR & R ARPT B A — & ZL R /E M, B PTP-1B K3k $2= GLUTA ik 1R 4G W $2 = HK, PK 1§
LT GBS HAE HIALI
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Effect of Shuangyi Prescription, Component Herbs and Different Active
Ingredients on Insulin Resistance in Skeletal Muscle and HepG2 Cells

TIAN Chun-yu” , BO Hai-mei, LA Xiao-jin, ZHU Liang, JIA Yong-sen, CAO Hui-juan, LI Ji-an,
ZHANG Bi-wei, XU Xue-mei, LI Meng-jia
(North China University of Science and Technology, Tangshan 063210, China)

[ Abstract | Objective; To study the effect of Shuangyi prescription (SYP), component herbs and active
ingredients on insulin resistance model of skeletal muscle cells, and glycogen synthesis, hexokinase ( HK) and
pyruvate kinase ( PK) activity of IR-HepG2 cells, in order to analyze the mechanism, and lay a foundation for its
clinical application. Method; The insulin resistance model of skeletal muscle cells was established by high
concentration of insulin, in order to observe the effect of low, medium and high-dose (30, 120, 480 Mg-L’I)
SYP, component herbs ( Astragali Radix, Corni Fructus, Coptidis Rhizome, Mori Cortex, Puerariae Lobatae

Radix, Eupatorii Herba), and different active ingredients ( astragaloside, calycosin-7-glucoside, ursolic acid,
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loganin, berberine, puerarin, 1-deoxynojirimycin) on insulin resistance model of skeletal muscle cells. The IR-
HepG2 cells model of high concentration of insulin was established in vitro, so as to study the effects of glycogen
synthesis, HK and PK activities of IR-HepG2 cells of SYP, component herbs and active ingredients. Western blot
was performed to detect protein expressions of tyrosine 4 phosphatase-1B ( PTP-1B) and glucose transporters 4
(GLUT4). Result; SYP, Astragali Radix, Corni Fructus, astragaloside, 1-deoxynojirimycin, and puerarin could
reduce glucose concentration in skeletal muscle cell supernatant (P <0.05) , with a better effect in SYP, Astragali
Radix and puerarin groups with the dose of 480 mg-L~'. Compared with the model group, SYP, Astragali Radix
and active ingredients could decrease the expression of PTP-1B, and increase the expression of GLUT-4. Compared
with the model group, different concentrations of active ingredients and component herbs could increase glycogen
synthesis and HK, PK activities of HepG2 cells (P <0.05, P <0.01); Astragaloside and Astragali Radix
extracts had a better effect in increasing glycogen synthesis and HK activity, and SYP and puerarin had a better
effect in increasing PK activity. Conclusion: SYP, component herbs and active ingredients could relieve the

insulin resistance of skeletal muscle and HepG2 cells, and its action mechanism may be decrease in the expression

of PTP-1B, and increase in the expression of GLUT4, glycogen synthesis and HK, PK activities.

[ Key words |

I S A SRR DR B R Bk A, T E)
2040 FFEAERIGA 6. 4 10 N R T WE BRI , 76 05 PR iR
Fp 2 BUE R 9% (type 2 diabetes mellitus, T2DM ) &
H B 90% ~95% , B 7™ & fE F v [ A AR NR
(0 i B, BIF DX 2 BB R &2 4 A R 25 W) SR IT
Tk e g il B A A R BE 25 B 58 09 R AT ()
B AT AE R B 2 B YA 2 RO DR U T R
PR EH S T FERE(E B IR IRIT IS T
PR FE K77 4 B ) R € B 2 3 v 208 5% ) W86 IRE AR 1)
29 BC AT, FAANLES T 20 Bk RS LI 2R B (S
FI R B AR i =2, O o v R e AR | 2 B A TR
KRB 2y, DA A BT i B ok R, R A
B T il ok RIK I i, — 2595 il E 2 O L2
DIIR AR s B AR T R IR B Z B AR kT A 2
i =% 05 A T, ARk, R BRI (2 2 LS is qk, S fift
2, T S I A oY 2R B 25 O B — o R B 0 el
JoE & R ARHT B M, B R W, B S A A
T, RER MR, AT, AN B - DL R, B
WEARENH EE WA BORS " o AR WA
W58 10 HE Bl b, 57 B LA i . HepG2 4 it 1)
Jik 2 AP B985 ALy 25 B A U
S35t B BS LA, HepG2 41 Jid JBR 5% 25 4 B 455 740 4 4
WETH FE 1 (520, 23 B HE AT R A9 VR JHAILH , S WLas T
(R R R B I PR A ) 5 7 il
1 #a
L1 U Eh ek 4% 5 i (db 50 K 2500, fit 5
140202 ) ; DMEM 5 0555 55 K . JC I 21 DMEM (55 8 85
F2 W ( Gibeo 1 [H 2 ], it 45 4> H] 4 8115031,

Shuangyi prescription (SYP) ; skeletal muscle cell; HepG2 cells; insulin resistance

1042204 ) ; Jif 4 1L 7 ( Gemini [/ 2% w], it =
A97DOOE) ; # /4 % & (HyClone w1 [ 23 7], 4it %5
J130054 ) s WEme i (MTT) 557 & (38 = KRAEW AR
W, 415 C0009) 5 cose 17 & (Fh A AL = RHEL A
Al S 143331) 5 JBR B RS (VL J5 7 FR B 24, 41t
5 1403203 ) ; i 2 MR W IR §-1B (PTP-1B) — 47,
GLUT4 GAPDH Antibody ( Bioworld Technology H [E
o\, M5 4 Bl Sk 11334-1-AP, AA56134,
AA56133) ;HRP I EH0 5 —Hihi ik (8 = KAWL
ARWFFE I, 45 A028) 5 B i i 350 & B oo ik
7R TN TR e ) (R e R ) AR AT Y
BT, 41543 51 2 20150604 ,20150602 ,20150604 )
L2 25¥) Xai s 15 ¢, INZARH 15 g, # %
12 ¢, ZREB 12 g, B9 g, 2 6 g 4L, AT
J L R 24, AR B TR A H AR T R 2 4
YR IE G A 2015 ARRRCP E 25 8 — AR AR DG BOR
1.3 3 SPF Mtk Wistar EL, /& (290 +10) g,
WA %R R B s W S g b b, B R E S
SCXK(%)2014-0001 , h4¥)sc s iy 1 i 34 A b 2
TOR2E S5 Zh e 3 s Bt 2 ki (45 201521)
1.4 {U2% BS224S W 1/1 JTRS %+ KF (1
Sartorius /A &) ) ; M200PRO Al fifi #1{X ( H + Tecan 2%
Al) A2 BUA YA AR, 311 AL CO, Hi 3R 48 (L
Thermo Scientific 2\ #] ) ; Mini-PROTEAN Tetra System
SN £ KR (56 Bio-Rad 24 7).
2 AFiE
2.1 W HC Xk J7 # 2 O vh 24 L ) (B RS-
R - E-R AR 5:5:4:4:3:2) R4,
-+ 119 -
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R, fin 10 f5 87K ,60 C k¥ 8 h,SRJ5 H ' 12 h,
12 000 r+min "' .0 20 min, B W5 W, 15 5 S
1) 355 % YR B 2 e 5 e BB, A5 0UAR IR L L R
(30,120,480 mg-L ™), #EE A HiE R
F AR D% R RE 7 35 A 30,120,480 pg- LA
W5 BB Y, T S v T A A LY, RECR R, SR
L /NBEG, B AR R, 1B T A &R L 30, 120,
480 g L' I A% 51 R % T DMSO (0.4 mL) +
ANEBYELH DMEM (9.6 mL) o, 5o 38, #i B 2 Ir i
VR BE 25,100,400 gL W
2.2 HERLAE MR IR (BB ARTE ) B3 ~5 d
Wistar ZL BB # WL T 5 % L, 39 UL A 24
0.10 em’ R J5 H] PBS ¥ 3k, S Bk i 7 45 4 41 40 |
MWL o BT RE ) LA A S SR 1L, R ] PBS
HATHEVE 3 W, FE L 2w, M LR IR+
0.25% g 1 mL +0. 1% Ji&JE -4 1mL, % LA 41
SUHATHIIE AR5 8 W UBE WS, W B L PR 440
MBS LA, n A B F2 W, &1k k. 200 H i i,
800 r min 'B.0> 5 min, 7 _FIER, IMA S 10% FBS,
1% /475 = ) DMEM £ 529 6 ~8 mL, # A 357
R, 7E 20 B 85 R 48 T B 5% 24 h S R SR .
2.3 RS LS E TR K =
70% ~80% B, 2k FH 1% 5 % ( DMEM + 2% FBS + 1%
H/EERR)HTHET M, ES 5 ~7 d,PBS {EUE3
WK, 2. 5% % B [ 5 30 min, PBS S5V 3 %K, A
1% TritonX-100 T 10 min, ZE /87K % 3 %, A
0.2% 7% H 5 2% (R-250) ¥, 44 €5 30 min,,
2.4 B LAN ML ZARPL(TR) BRI ) %
S MO HEAT Ak, R 85 3R 00 5 2 A0 B UL 20 B i IR
2 x 10" A~/mLigE Fh &) 96 FL A b, UE A7 85 7%, FF 40
K2 70% ~80% ok 1% 5 i (DMEM +2% FBS +
1% & /55 8% 2)iFS 0k, W R K B ILVE G, 6 5
96 fLAR Y BE SR, ] PBS BEATIH UE 3 Wk, Bl
A (B2 DMEM + 2% FBS + 1% /565 %)
My 4195 W 180 L, A JBE &5 2 20 wL, % A (A i 5
EWRE(Sx1077,5%x10°°,5 x1077,5 x10°°,5 x
10 " mol-L™") M IEH A (RIS R) 76 T 1
12,2436 h J5 I 5 40 ff - 375 W 09 5 %5 85 ( glucose)
o, MTT B £ 32 4G 0 HC 40 i 7% g o
2.5 HHSNLANM FVE W glucose & &8I E I 3¢7
(R B LA B TR 35 55 1 B ), ) PBS R 473 Uk 3
U, M TE I 2075 5 W 180 L, XL 45 J7 Lk rh 25 K&
HA B3 (30,120,480 wg- L") #4120 pl, £E
24 h J5 I A5 AN 1 3 glucose i

- 120 -

2.6 BT AR BN (Western blot) il 7 - #% 1L
20 Jf A5 1 = R W MR i -1B (PTP-1B) |, ) %9 i ¥% iz
B 4(GLUT4) i3RIk WK 2 80% IR ER &
5% LA A FH I 6 T A0 Ak, R R FT R AT
AR WS DL 1.2 x 10° >/FL 4 B 25 B 76 6 L h
T BALIMARE SR 2.5 mL 5595 24 h, BN
Je a3 4 T OB RN A &R B RS SO RO o
T (W + B8 R B A+ 1
HE +RBRER + DRT + NER + BERE)
(480 g L") i 24 h, I 1% 57 1F % 20 MIBE R 4,
PBS w4 3 ¥k, vh e J5 HI B 400K 5% B8 PBS I T,
¥ TP 41 i 24 4 e A1 PMSF L 99 = 1 i il 40 g 24 i
W, TE 6 FLA T, i A 4 2 i W R AT 2R, TR 6
FLACE TR FRZHE 29 S min, {328 70 F0 40 i RE % 76
Ay SR 5 R AR T R A5 B AR SRR 7S A
BERRAL 200 W AB 75 5 s, 4R J5 25 000 r-min ' 550
10 minlt G W A5 o R A BCA 30 & 4 218K
WP IR H 50 g, IRGEH A BRI, 100 C 4
JE IS min, 10% B N M B e %8 s /L 9k 100V,
300 mA ¥ %% 0.5 h, PMSF JE& H] & M W & 4 2h,
Western blot ¥ W% Uk , S8 J5 % PMSF i ¥ F PTP-
1B J GLUT4 —$irp (Hiik TAEW EEH S 1:1 .000) ,
A 4 CUKFE s, 94708 F 12 h, | Western blot ¥
VWG UE I AR 2o S84k W B s 10 0 B0 B
58 1 h, Western blot &% W& IH Pk , ECL fb 2% & ik
7 & i {4, Bio-Rad Image Lab #4534

2.7 Mg 7 A7 25 A B 43 X HepG2-TR
MM T BVE ] 4 HepG2 4l ffL LA 3 000 4~/
FLIEFT 96 fLEEFRMR T, 20 S 2s AL AR A R 5
7 20 R A B i A 1 A0 O R A K & 80% i, A
FLA AN AIE 5 55 3R M 100 L (iR 4= 1fiL 1 52 4 ik B
5% ) BERVAL WL 25 J7 20 RN I A% 2 R BE 20 A BT
B A BRS R R 1 x 107" mol - L™ 55 37 W
100 wL( i 4= i3 BT it e B2 5% ) . 37 °C 5% CO,
FEFRFENIEE 36 h, gy P 5 AR A IR R
FRW, F PBS PRIK 3 W, 45 (4L RTBE R 4 43 B A
K FE W 100 wL( 7 5% FBS Ly 2L DMEM) |, % 25 )5
243 5N A [5) Joi 2t v B 1) WL 4 77 ¥ TR (B 5% FBS
T Hy 4T DMEM) . 37 °C 5% CO, #5548 e & 24 h,
FERG W] S 56 B RE L OF 160 we LT OB 2R 7 41,
160 pg-L°" # F 4, 160 pg - L' 1l 4 8 41,
160 pg-L~" #4480 pg-L 7 HARML, 160 pg- L~
F 4,40 pg- L7224 ,9.0 pg- L7 8 HF,
18 pg- L' BEEF HEIM A MY, 18 peg- L™ ABRMR,
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18 pg- L7 DhERH,9.0 pug- L' /NEERK, 18 pg-L™' 8 (5x 1077 ~5 x 10 "mmol - L") 45 FiI T #% WL 41 g
HRE 18 g L' 1 087 A 2 fE A7 JEXF HepG2- 12,24,36 h J5 I 5 40 M |- 35 W glucose Y 75 &t , 15
IR 20 M5 5 0 St (HK) B JSUA R, INBR R B IE 41 HE%E,5 x 10 7 mmol - L™ ¥R B I % Z 4 glucose
(PK) M sz, R ETHE (P <0.05) , HAb 4] 5 1 4 4 A
2.8 BRI HT R SPSS 21.0 pHTECLE TR 25, ARG Z (5 %1077 ~5 x 10~ mmol -
B BRI S L w2 s FOR A HMARERM e OB T I 12,24,36 h 5, P47 40 35

K, LL P <0.05 A EE X, PRGN L5 > 10~ mmol - L™ ¥ B (1) I 15 R 41 5 1E 5 24
3 &R Rt o NUUPE; SOG4 IR IR i QU I A b I e

3.1 CHELAN M IR BIRGE AT ORI e B R BUEEBURIEE N 5 x10 Tmmol - L7, WL 1,

£1 TEMREFEBESERE(S %105 ~5x10 "mmol-L ") T TR £ & glucose R AMEHME (v +5,n=6)
Table 1  Cell supernatant glucose and activity assay concentration (5 x 10 ~*-5 x 10 ~ mmol - L ~' ) of different times and different insulin

concentrations intervention(x +s,n =6)

glucose/mmol - 1. ™! A
21 5 ¥ BE/mmol - L ™!

12 h 24 h 36 h 12 h 24 h 36 h
iE% - 16.29 0. 65 16.62 +0. 52 17.45 £0.71 0.35 £0.01 0.36 +0.01 0.36 +0.01
1B B % 5x107° 16. 65 +0. 74 17.55 +0.75 17.55 £0. 62 0.35 £0.01 0.35 +0.01 0.36 +0.01

5x10°¢ 17. 14 £0. 52 17.68 0. 55 17.22 0. 68 0.35 +0.02 0.34 +0.01 0.36 +0.01
5x1077 18.86 0. 58" 18.93 +0.96" 18.52 +0. 42" 0.36 +0.02 0.34 £0.01 0.36 +0.01
5x10° 17. 14 £0. 54 17.75 £0. 65 16.74 0. 87 0.34 £0.01 0.33 +0.01 0.34 +0.01
5x10°° 17.12 0. 68 17.85 0.71 16. 87 £0.76 0.27 0. 01 0.28 +0.01 0.29 +0.01

e HIEF ALY P <0.05,

3.2 XgET7 T2 R AT RS X R UL IR E A AL W R glucose f . HIE R AL AL Y
AN _E IR glucose W FEMRZ M B AR AULANME IR & BRAULANARAY TR A2 40 i b W5 W glucose ¥ W]
BRI IG , R A PBS WIE UE 3 WK, IMA LM vE BJhm (P <0.01) ; SRR L, Was 77 4 B K
180 L, X4 Jr 47 B TR 2y H AT ROy A B AR R A0 BTSN glucose ¥k B2 I 12 [
(30,120,480 pg-L~") #5120 L, fEf1 24 h )5, ) fle(P<0.05), W#%2.

x2 FRRESHENFR AFPAREGHAS BRI IR B EFRK glucose iR ERM (x £5,n=6)

Table 2 Effect of SYP,component herbs and ingredients oncell supernatants glucose concentration of skeletal muscle (x =s,n =6) mmol-L ™'

4153 30 pg L' 120 pg-L~" 480 pg L'
iE# 17.55 £0. 62 17.55 +0. 62 17.55 +0. 62
T Y 30.63 +1.75% 30.63 £1.75% 30.63 £1.75%
X i I7 24.56 +0.98" 23.45 +1.01"% 20.99 +1.05"
S5 TR WA 1) ] 21.52 £0.82"% 20.82 0. 81" 19.52 +0.92" %
L 24.68 £1.01% 23.58 1. 11" 22.14 1. 12"%
e 24.89 £1.18% 24.15 £1.21% 22.56 £0.99" %
HE 25.85 £1.12% 24.86 +1.02% 23.22 +1.23%
FHK 25.98 +1.08% 25.63 £1.16% 24.56 £1.15%
R 26.78 £1.22% 24.45 +1.18% 24.28 £1.13%
fii 2% 26.45 £1.04% 25.58 £1.22% 25.15 £1.20%
W 23.22 £0.96" 22.68 £1.15% 22.01 =1.01"%
B A A R 24.58 1. 45 22.87 £1. 12" 22.58 =0. 88"
1-f LT L 3 23.45 0. 82" 22.74 £1.02" 21.21 £1.05"%
e R 26.45 £1.41% 25.56 £1.51% 23.52 £1.12%
BT 25.58 £1.32% 24.25 £1.12% 23.22 £1.52"
/NBE 27.85 £1.12% 26.25 £1.25% 24.58 £1.55%
R 25.56 £1.18% 23.45 £1.56% 22.02 £1.42"

e SIEWALEY P <0.05,”P<0.01; SHEBA A P<0.05,YP<0.01(%£3,4[[).
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3.3 XWERJT HEE BOHA B8 o 7 X PTP-1B 3%
BRI 5 IR AR, BRI AL PTP-1B B R ik
BFEHN, GLUTA 3k B F PR (P <0.01) 5 A
LA, WU 7 RS AT RO o LT R AN [ R R
i PTP-1B f 3k, #& 5 GLUT4 ik (P <0.05,P <
0.01), WL 1,%3,

GLUT4 T — — W — — 56 kDa

PTP-1B s ww sor s s e 50 kDa

GAPDH wwwss S S S s s 37 kDa

A B c D E F
ACIEH B BRI Co U4 ; D. 345 4l B B4l F. A
ROk S 4
B1 WEA ER.ARMSEAF PTP-1B,GLUTY K% HI# M
Fig.1 PTP-1B,GLUT4 expression of in liver of T2DM rats in each
group

£3I WHA HE.BRHAHAFX PTP-1B,GLUT4 & A ¥ &
BB (x£5,0n=6)
Table 3 Comparisons of PTP-1B and GLUT4 protein content in

each group(x +s,n=6)

21 5 iﬁf(f% PTP-1B/GAPDH  GLUT4/GAPDH
EH# - 1.54 +0. 06> 2.24 0. 09"
LAY - 2.12 0. 10" 1.11 0. 05
UK 480 1.81 £0.07 1.25 £0.06
W35 T 480 1.70 0. 06* 1.51 £0.07%
e 480 2.35 0. 10 1.12 £0.05
AR5y 480 1.74 +0. 07" 1.80 0. 06"

3.4 WasJy A5 25 RO RO o X HepG2-1R 2
fitl HK, 854 0, PK g 5E ) 55 0E & 40 H e IR 8
AU HK 36 MO0 IR A 2 & PK 36 M B 3% B AR
(P <0.01); 5HIRIAH A, 4% ok B 20 B v 2 Je A
RN Y BE — 28 A8 B2 0 39 o I & i & HK, PK
(P <0.05,P <0.01) , Horp St 42 Uk 2
P K 1 - S80S o B 2 1 o I i B 4 s HK 3
P AT 5 il o7 2 B IO 2 L0 1 e A 2 g
i PK G PEAE A . Wk 4,
4 itig

5 UL B U 2 A 0 1 R b i, AR I 5 R
BB A L LR B UL AN e, A AR A A s R
5x10 "mmol- L™" 5 R T 12 h Ay )7 i 8 5 1 8%
L IR ZUMAE A 5 L1 x 10 " mol - L™ o i 2 | 1 B
[E] 4 36 h ##37 HepG2 4 iy o 5 R ALHUAI A, W42
MWtk 7T I 25 A RO A X 2 A R R
glucose L If Y 21 .

PTP-1B J& & [ 1% 22 2 o 2 i 5 1 v 1 2 22 A
51, PTP-1B A DA R & R Z KW (IRS) %7 2 15
50T B i R 2 W R AR % TG, DA DR | BEL 1k B
5 RAGSAL RN, 5 E AL 55, i 53
2 RUBER 5 (T2DM) i i R HEHT (IR) ; GLUTA Jy fif
T2 B % e W A, B G 0 20 A R 4
Wi AR UE R AR MVER . LIS R, 5IER
2H g BRI PTP-1B (%) 3235 B 4 Jin, GLUT4 11y
FOARREAL; SRR AL H AR, W3R 7 (R e A A 4

x4 VWHAAAPHRBEHK S 3 HepG2-IR HME R HK , #EE &/, PK BRI (5 +5,n=10)
Table 4 Effect of SYP,component herbs and different active in gredientson glycogen synthesis, HK and PK activity of HepG2-IR cells(x +s,n =10)

2159 RS/ g L Wi /g g™! HK/U-g~! PK/U-g~!
EH - 0.81 0. 04% 8.87 £0.38% 52.96 £2.11%
BEAY - 0.33 £0.02% 4.29 +0.21% 28.36 +1.36%
N A %) T 9 0.62 0. 04> 6.59 +0.26% 45.43 £2.06%
e~V 160 0.53 +0.03% 6.42 +0.21% 48.63 £2.69
gy ) 160 0.55 =0.02% 6.13 +0.22% 34.96 £2.96
(g 160 0. 66 +0. 04" 7.96 +0.29% 45.38 £2.89%
FH K 160 0.59 +0.03% 5.05 0. 21 46.55 2. 86%
W 160 0.56 +0. 03% 4.53+0.19 38.38 £2.57
HiR 80 0.52 +0. 04> 4.32 £0. 14 46.53 +3.029
il 2 40 0.40 0. 03 5.63 =0.22% 42.51 £2.23%
BT 18 0.62 +0. 03" 5.85 +0.25% 47.53 £3.28%
R 9 0.73 0. 04" 6.76 +0.32°% 46.18 £2.11%
1- U L7 3 18 0.60 +0. 04" 6.44 £0.21% 47.49 £2.23%
AERR 18 0. 65 +0. 03" 5.28 £0.23 39.68 £3.10
F A A 18 0.42 +0.03 4.69 £0.24 34.98 £2.85
HEZE 18 0.59 0. 04> 4.49 £0.22 48.13 £3.10%
/N BE 9 0.53 =0.05% 5.89 +0.19% 42.24 +1.88%
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My v AN [ AR BE B B AR PTP-1B ) R 8. I &
GLUT4 {33k , o035 1 H% L A0 M ik & 2= 15 5 1% 5
I, T RE A L e IR I ZR KT I Y R 2 B A AR
FHALH

OB U ( HK) 205 A5 3 22 b i — 4> G R
SR, WO HK AT DL B K 2R TR I X 2
Y BRI T P TR DA ( PIC) T T 98 2 s et = P T
fiz F1 ADP A5 3y ATP F1PY R R , Sy Jonn s Ji 248 it 45 B A
A BRI B 2] TR AR, LR
7N, 5 IE WA E i, AR AR 2 M TR A e & HK, PKIE
P I 25 RIS 5 S B R A B, 45Uk B A AR R 2 O
B A ¥ R — o R BG i E JR A R i J. HK, PK
TP, JHE T P R OB b G i A A
v HK 36 A R 348 5 W26 T 38 IO B 55 4 28 14 m
PK i PEAE HI LU .

ARSI AT T MRS T AT T 2 A RO oy X
H LA HepG2 4 Jl 19 [ 28 HIK 40 40 Jf 452 740 2 265 Ml
THAER SE I, SE g 45 R R W a5 )y A drh 2 (H
A RO X 1 8 U2 B JBR B 3R KB AR A 2 W
EA AN BVE, AW EE T 480 wg- L' ik H 3 2
WEIH FE & de o, i — D SR g0 RIS 7 A 7 2 &
HA B85 20 75 % PTP-1B (1% 3 3% B AT AN [ (1 417 161
VERT s X as T B HoA 20853 T34 in HepG2 448 At % Jir
A A HK PK OG5 i 3% 52 560 26 W XL 25 7 7
A 2 R A T e R A b 2 oA A oy 2 R
FEVE I A5 51, X as 07 A 8085 A FTHLI Bl R
I B T B .

[1]

[4]

[7]

(&% k]

NG, AN, acHs P, AR BRSO 6 2 TR R R K R
SOD MDA [FFA 32 f S2 3 dF 58 [J]. i 2 [ & =
25,2013 ,24(8) :1840-1842.
MHEW, X GEE, T, 5%, D5 B Xt 2 B IR %
KR RS2 [T]. i B S5 7 A ik,
2013,19(9) :177-180.
& R, W 36, W 22 B, AR IE 38 BT I A XA
BT /NEEB R R I T 20 [T ] WAL B A R A A
[E 2= R ,2013,15(1) :51-52.
FH T, IR 6 OB 22 B, AL 1 S8 BT ik 1 3 XS B
MET AR R MRR T2 [J]. mdLB & K7 el
& 22 1R ,2013 ,15(2) :158-159.
JE S5 A, TR W 22 B AL b AT O K B AT
A LA B 5 BB B [J]. KRR
W9t 5 & ,2016,28(7) :1139-1143.
JAV 5 Mg, AT AT, 2R R R, A T B T X I AR R
JUL 200 e 5 R ARBUAL T (s [T ] AR LB TR 24 2%
o BE 2R ,2016,18(5) :389-392.
ARG G S SRR, 5. SR E T X 2 BB R K
I8 5 A2 /I B I A Kk WU A2 2w [ 1] o
] 5236 5 R 2 443k, 2015 ,21(4) :124-128.
TR B 55HE , RO, AE. 4 BB SR B IR v K
FUE S WL & Rz kb e [ U], A [ 5250 5
2 Jutk 2014,20(22) :165-168.
ZEFEW LB, AR, 4E. HepG2 40 i IR 5% R kT AR
RIS S8 [T ] [ S5 J7 7 2 22 75,2013, 19
(5) :203-207.

[=REHE BB

- 123 -



