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[(WZE] B4R 4B S (Jinkui Shengi Wan, JKSQ ) X R 9% K BB % LBE & 2 32 4 (insulin receptor, InsR) 4 A
FEIK (B ) IR AR AU B 2 AL . TR -6 RIS I SPF Gtk SD KRR NG m R 3R 4 TR S, W T B R A A
F il & ERFRIRL 4 d 5T BRBEAL 2> BSR40 L — F U4 JKSQ IR i il i 4 . IE R A SR AL 45 T A ALK,
IR AL 45 F = H UMK (100 mg-kg ") ,JKSQ 1 4 5 £k 41 43 B 445 F JKSQ(10,20 g-kg ™' )W H 4 JH . LA 5 146 I 45 41 K B
BB LAY C B0 (hexokinase , HK) , 68 R 8 -1 (6-phosphofructokinase-1 , PFK) 1 P , 39 % 5% S I 9¢ 6 5E B PCR R & H
30 7 K6 0 - 8% L InsR mRNA K88 (I R 3B K PARb . SR 5IEH AL A4 3l T HK, PFK £ TR (P <0.01) ,InsR
mRNA K& H A TR (P <0.01) ;5257697 4 JH )5, SBIBL A AE e ¢, — HYSUIR AR JKSQ A% /& 7l 41 HK, PFK i 1 B i
EF(P <0.05) ; [F AT 42 InsR mRNA K& H BT R A W B 48 & (P <0.05) . #5518 :JKSQ A& L4 2 AU IR K BLE #% WL InsR
FEHAE mRNA K 1 BT R 238, 30m HK 55 PFK I 1, £ #8746 25 0l ) S A6 1
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Effects of Jinkui Shenqi Wan on Expression of Insulin Receptor of
Skeletal Muscle in Rats with Diabetes
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[ Abstract | Objective: To investigate the effect of Jinkui Shenqi Wan ( JKSQ) on insulin receptor
(InsR) gene expression in skeletal muscle. Method: With 4 weeks fed high fat high sugar diet, male SD SPF rats
of 6 weeks were induced diabete by intraperitoneal injection with streptozotocin. After 4 days the model rats were
randomly divided into model group, metformin group, JKSQ low dose group and high dose group. The normal group
and model group were given physiological saline, metformin group was given metformin (100 mg -kg '), JKSQ low
dose group and high dose group were given JKSQ (10, 20 g -kg™') by gavage for 4 weeks. Hexokinase ( HK)
6-phosphofructokinase-1 (PFK) activity of skeletal muscle were detected. The mRNA and protein expression lever
of InsR were detected with RT-PCR and Western blot. Result; As compared with normal group, HK and PFK
activity decreased in model group (P <0.01), the mRNA and protein expression of InsR were decreased markedly
(P <0.01). During 4 weeks with drug treatment, as compared with the model group, medicine HK and PFK
activity were significantly increased in positive control group, JKSQ low dose group and high dose group (P <
0.05) ; while each of the above groups InsR expression on mRNA and protein were significantly increased (P <
0.05). Conclusion: JKSQ can increase the mRNA and protein lever expression of InsR, and increas HK and PFK
activity, to promote the oxidation of glucose utilization in skeletal muscle.
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G BEE AL, B R E R R (R
W), R I PR 55 3l W T 5 3% B % 07 B AT I I ik
WA L2 1 AR 2R R 3R 20 L 8 v e B 3R UK
P B R S A R B AR R
B TR A R, AR T e IR
Wi A 5 R R A R v ke B AR T 4 B AL
TR B R AT S 5 R AR DG IR K 5 B Al R ik
A% S50 DB PR 5 B A R R R LI R B R 2 K
(insulin receptor, InsR) F&ikAFAL J 8 &, BT & B
B AL AT RE A B 2 T AL .

1
L1 S GEHEM SPF % SD KRS0 HL .6
Jal i , A5 S (220 £20) g, by v [ BE 2 B b g 52
sl o 3R 4, B W AR S O SYXK ()
2007-0005
L2 ¥ SBESSLCTHE 24 ¢, 112512 ¢, 10
K12 ¢, F59 g, K% 9 g, HITH 9 g, #EAL3 ¢,
B 3 g), B 20k b g T v B 2 K [ B
2 A B 24 R 2 A g 2 8 E O A
HARYE . UL 6 AR BUKAL 2 W5 o U8, v A JF
JE O e B AR 1,2 geml ) ORI (R
77 il 25 ey 28 W, 4t 20110320)
1.3 RXF AL RS 55 R{AL B & (streptozotocin, STZ
2 H Sigma 2\ #),S0130) , Trizol ( 3£ Invitrogen /%
A, #Ht B 1382739 ), RevertAid™ First Strand ¢DNA
Synthesis Kit ( Fermentas 2\ &, it 5 00111863 ),
SYBR PremixEx Tag™ Il 520 %E & PCR X #) & [ 54k
PR (KRE) AR, 5 BK3205], InsR-8 —
Ht (£ [# Cell singaling 24 7], 5 3020) , Actin —$T
(3E[ Sigma 2 #,4t5 A1978) o itk vK4H (€ [
Thermofisher 23 &) ) , /K & &5 .0 #1 ( 3€ [E Thermofisher
24 7)) ,7500 Fast Dx Y52 2¢ )6 8 PCR X ([
Applied Biosystem /3 7 ) , Mini Protean & [ Hi, Kk %% &
(%I# Bio-Rad 2A]) ,
2 FiE
2.1 BERRORALELC R 5 BEALZE IR SD K 40
HE R TR 1R, 45 7 & i i eRE 3 b
15% ,JA [ B 4% JBFR 4K 0. 3% , %5 h 10% , 35 ¥ #y
10% , JEffi i £ 60. 7% ) W3¢ 4 JA, 9K )5 2 0 1 5
0.25% STZ 1 Ik, STZ &5 ik R <200 g
(R4 25 mg ~kg i, >200 g ¥4 162. 45
mgem [ R (m®) = KR RE0.09) x &
#i (kg)2/3 30, ZF A ANEI A 1) STZ 1 i3 55 51
o ip Ja B 4 KR KW =5 BE i BE (fasting blood
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glucose ,FBG) , k FBG =7. 8 mmol - L~ 4l J% %5 #5
B, MBS A A B 09 KR, 1545 3 AH W] 7 4 STZ ap 1
Wo HWUEHFA 10 H 4 P8 EmE 4 55 ,ip 0.1
mol « L ™" M 45 IR - Hh ek 192 1 2% oo A (5 R0 4 () Ak B
).

2.2 SyEHRCEREN R OB RO AR A K R 4 il
BEIKFBEML R A AL 2] — B XUIRA \JKSQ K 5 7] 2t
o, ZHXUANA ig 457 = XK 100 mg- kg ™',
JKSQ Mk . M4l ig 45 T & BB K (10,
20 g-kg ') IEH U S HIBIA ig 45 T AR VR B4 B0
K.

BT 4 R 28 R28K 12 h, LA 20% 1 R dH
JRRE, BB Sk WL, PR AR VR, I 7 s & - 80
C VKFE PRAF 5K o
2.3 HHESNLAY COWEBORE S 6-Wh IR AL -1 T M
MW AHA BRI IL 1 g, H PBS Pk 3
W, AR, InA 0.5 mL R BUR (&
50 mmol-L "' PBS(pH 7.2),1 mmol-L ™" EDTA,
1 mmol-L ™" PMSF,1 mmol-L ™" DTT), & 7 M ¢,
12 000 x g 4 °C B> 15 min, b3 W HD 82 8 7142 5
W M8 2% SCk [6-7] J7 i, W 5E C W W il
(‘hexokinase, HK ) 5 6-Bf i H B % BE-1 (6-
phosphofructokinase-1, PFK ) [ff 7% £, 25 3£ UL 43 75 4
U R BRI R FRR
2.4 SEEPROGE = PCR # InsR mRNA ik R
JH TRIzol 2 4 UK B 5 L 40 L & RNA, I Bl 4
HEMC VKR RNA SE 84, DL Olig (dT) s B 5149
42 C i 54 B cDNA, MR & GeneBank 2 it (1 3
5, LA Prime 5. 0 R {F1% 11 B-actin, InsR JE[H 5]
YL AT AEY TR (EE) B A RA A S R, B-
actin; I i 5'-GCAGTGCCAGCCTCGTCTCATAG-3",
F i 5'-TGTCACAAGAGAAGGCAGCCCTGG-3" ( 7=
¥ 101 bp); InsR: | W 5-GCCAGCGAGTGC
TGCTCATGT-3', T % 5-GGGATGGCCTAGTGTCC
TCAGCA-3'(7=4) 160 bp) , SLHf Y6 & PCR ¥~
14 7 WK & 20 WL, SYBR Primix Ex Tag™ 1110 L,
c¢DNA 2 pL, FEFiiF5I 4% 0.8 wL, ROX Reference
Dye I 0.4 wL,#h7¢ ddH,0 & 20 wL, R 514
95 °C A 30 s, fEI 55 F 1 95 CAS I 15 5,58 C
Bk 30 s, 340 AEFR . SRA 270 5 %) InsR
mRNA [ KI5 AKF- #4758 & 43 B, B Ab P 40 KR %
KK M T IE 3 4L AR A A Bk 270
2.5 HHEHEPEEN nsR HHKPFHRIEL WY
0.5 g HZ, 2 PBS YRk 3 U, AW AU 0, Jm A



SRBEF S - G B AU DO O B i JULIBE 8 3R 32 AR SR A B R TR

0.5 mL 420 M 24 0, vK 24 9#% 15 min, 88 55 B R
F 4 °C 12 000 x g &0 15 min, 35 K 0% 1 H#E
Wo HUS0 pg SV IR HUE , UL 8% () SDS-PAGE 43
BV B, WA P H I e 2
PVDF J |, 3% JBLRE W54 2 iR B A1 1 h, 43 50 m A
M BRI PL TnsR(1:1 000) T B-actin (1:3 000) A9 ¢
T, W43 2 he H PBST B 3 IR, &K 5 min,
A3 1:2 000 F7 B 1 BN o 4016 4 B A 1 1) —
br,ZEWFERE 1 h, RIAEEK 3 K, 4K J5 % ECL
2 R TR R 2 ~ 5 min J5, %R R AT
% o JH BandScan KR 73 H7 & 8 %) XA 3E AT 0O BE
(IA) 4, InsR AT RIKE T = 1A, /1A, 000

2.6 Siit=E)ryk H SPSS 15.0 #4748 4007, 52
BB L, x 25 RoR, ZDHEARB LR HBREE
J5 25341, P <0.05 h S A E L,

3 &R

3.1 KRB HK, PFK 3G 24 5IE
WO LA R 20 STZ % S, L T HK, PFK
T TRE(P<0.01) ;45 253R97 4 Ji e, SRR 414
Hedss, — H WU JKSQ fI% | /& Il & 20 HK, PFK {f
PEUI . B (P <0.05) HA R LG %25, W
#1,

x1 eEBSAMERBERR
FH A HK,PFK FHEEME (v +5,n=10)

=
45 HK/U-g~! PFK/U-g !
/g kg ™!
EH - 4.08 +0.23 15.79 +1.02
17 - 2.27 £0.29Y 8.35 +1.55Y
IR 0.10 3.47 £0. 117 13.68 £1.73%
JKSQ 10 3.49 +0.23% 12.86 +1.01%
20 3.96 £0. 177 14.59 £ 1. 427

®2 EEBSAXMEREXREEI InsR mRNA 48 3
RIAMIHM (2 £5,n=10)

VL IE A ALILRE P <0.01; 5 BUBALILEE P <0.05(%2 ~3
&) o
3.2 HAREAEHN InsR mRNA 3Rk [ 31 284k,
SIEWHMLE, BRI % STZ S, HM T
InsR mRNA iK% (P <0.01) ;3697 4 )5, 5%
UL AR LB, — B WA L JKSQ 1% | 5 71 & 4 InsR
mRNA BH B3 = (P <0.05), L% 2,
3.3 HARKEHI IR EATRENEML 5
TEH2H B, BRI ZH InsR B A R KK FRE(P <
0.01) ;45257697 4 J ) , SRR A L 45, — FFOBUIK
2H JKSQ % . F i 20 InsR 4 2R 11 5T 2635 B i 42 v
(P<0.05), WIE1 K3&3,

9 I B-actin/Ct InsR/Ct 9 -AAC
/g-kg’1
EH - 15.08 +0. 13 23.35 £0.25 1
LT - 15.20 £0.19  24.59 £0.25 0.46 +0.22"
ZHXAC 0.1 15.18 +0.15 24.23+0.23 0.58 +0.21%
JKSQ 10 15.29 0. 13 23.66 £0.27 0.93 +0.25%
20 15.27 £0.16  23.10 £0.26 1.35 £0.27>
S S——— ;" (95 kDa)
m B-actin (45 kDa)
A B C D E
A EHA,B. R, C. HWAKO. 1 g-kg ™',
D.JKSQ 10 g-kg "4 ,E. JKSQ 20 g-kg ™ '4H
E1 ABTFrEEEXREHRN R EARKEMNTNL
*3 £EEB|AXMNERFBAREH InsR
EARBENREKFEHZM(x+s,n=10)
205 Fldt /g kg ! InsR & [ Jfi/B-actin
EH - 0.72 0. 18
(8 - 0.32 0. 12"
UK 0.1 0.40 +0.20%
JKSQ 10 0.80 +0.29%
20 0.85 +0.27%
4 itig

B AT A0 O 2R AR, 2 BOBE PR K R
ARG T, TR M PR B B N B EL B9 0007 A,
QA A5 25k 5 3 W TR 8 R BF g B L 7R 3R [ A%
GilsFvh Wi PRIRJE TR T BE . IR R L 9F R
Ul N N R S S S S o T
BUARZ, AR A R 15 B AL e R B 008 7 5 H A
P AFE TP, e Bk Ok T R, BT BRI 2% 0
RZCFEPAAP R . HER RS IR A X, AL
Jili BB AR N, = FH A R
ZFE,EPBME TR, RARORARE . &
B2 B SOAE R T4 7, e e T B ) .
“HFIHE,MERZ, UK —3 ANE— 3 B AL
F2Z27 mIrih T 2 AR Y R
FEPF Rz RERL (BT R 25 21 R, 5 v b 8 25 3% B AR
B Sk 3 B BH AT LA E AR g 2 A i B AN ]
FF AR B 3 BE R, BF BHOSURD , 5 BE A 21 B 4R
BT BT S T AL, X I R B B P R TR DR A B b
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VR 5 9 R R T R

PR I 2 BF 72 2 W1, 2 701 JR s 140 2% 2B 5 T 0
ZESHSRE CREY ., nsR RS IE L (S
SRS P R (. B Rl S g
InsR B 40 AT o W SEE5 4, 51 A0 A B W Sk &
W% 3 [ B BER AL, HE— 5 0 Ak 20 ML P9 4 2 15 5 7K
1, AT 2 4 A3 98 5 42 2 28 13 & A4 AE T A
o WEIT W, B 2 R SR A5 M O A R
W R R RS S R, R AR AR R
WS R EE RN > " AR sz g F
B R I STZ i S 450 405 B 15 20 M 5 B0k B,
B FE S B% LGN InsR mRNA 2 8 (kY
W, IR I 1 % 3 45 1 GBS HK 55 PFK 3 P4
B B AR, HK 5 PFK IF 2 5 5% 25 00 15 (0 ¥0 il =2
— RIS B I B B S T B 4 0 9
£ 1 27 A6, il Dl 94 1 0 P 1 0 DL S A )
FHAEINE . EF BB LS 2R ELT
TE A G T TR 3 A 0 SR T O R ,
Ao /b o 3 2 4 BB SORLYA T BB TR SR
BRI RLAY InsR mRNA 2 85 1 UK /9 22 3k, JF 1
fin HK 15 PFK % 1

AR TR 7 , 42 B B AL VA B B 11 25 B L
T BE A5 I B UL InsR 2 35, 418 B 41 JUL ) 4 2
B EAF A X, M THEDRESEIY RS
()15 B S8 1, BF 5T 32 W1 5L 45 WM/ AT 1 42 07 o
25 5 Bk R 25 2 5 R 20 S R A B4
F, I InsR,IRS-1/2, P1 3-K 45 32 3 ol B 12 1L &
B 24120 T B v T O 2K A R L TR I B X R
5] B JB 05 215 5 308 B B 11 40 T B PN T L o
T m A R A K T 45 TR AT 5, 6 B T 28 5 W ) 4 1
AL I Y 5 2R R I R 4 T
2L, o 9 VA R T B S

[ &% 3Tk ]

[ 1] SR & BUW SLIAYT 2 BB IR 0 1 R U 5
[J]. Wz425 8 515 K ,2013,29 (3) :191.

(2] e, & BE B SILTA YT T BH P IR 2 2 UM IR 957 62
Bl RMEET]. B Bs, 2004, 36 (7) :31.

(3] XnEHREEF RS0, 4. 4 BB ALl PR A5

- 168 -

[5]

[6]

[8]

[9]

[10]

[11]

(12]

[13]

[14]

[16]

TR RBE RIS &% CRP 2 [J]. iR P EZ5 K
#2E4,2013,23(4) 132,

XUAIIZG 83 07 bR 4 BE B AU X 2 BB PR 45 2 O B
e s AR R g i RACHT o sgm [J]. b B2 2 5 3k,
2011,17(11) .22

SRE LR BRSO XT 2 BB
REIGF-1 J& ET fysgma [ J]. i 52522 , 2011,
45(11) .76

SR, 8 5% W L. A A R X HepG2 4 il 7 %
B 5 YR R B AR e [ ] k2 4 2012,
21(3) .36.

TRGEV-, Z W ARL, A BT b R R Y B R
ZARRIKILE HepG2 AN B[], h E B4 ¥
Z&:,2012,32(22) :4930.

Yang W Y, Lu J] M, Weng J P, et al. Prevalence of
diabetes among men and women in China [J]. N End J
Med,2010,362(12) :1090.

B2 IMT, o0 g8, A5 157 {0 s BH 2 HIE B B4 I
RO AEREGE[T]. Wi BB 22 5 ,2007 ,42(2) :100.

W T 4 B SR T AL AR e B Ol R g = i X
[J]. EZ,2009,50(4) :378.

Hunter S J, Garrey W T. Insulin action and insulin
resistance: diseases involving defects in insulin
receptors, signal transduction, and the glucose transport
effector system[ J]. Am J Med, 1998,105(4) :331.
RAGH, §F3& , X/NK % BT BIERERE Ao %) 2 BUpE
PRI R B IRS-1 JER Rk msgm[J]. BBk
ZF224R ,2009(4) 71,

XU/INTE SR 44 B0, AT IR /0N BE GG 2 OB PR K R
Jge 3 20 InsR 5 IRS-1/2 R RIKBEWII]. b
T B 25 % 241, 2010(4) :65.

EIF RS VLR A BT X B R 2 B IR
KKAy /NEURE RAFZH S 00w [T]. thE S 587
)2 2 7 ,2008 ,14 (1) ;46.

BAME, Bl AT, O I S K O 0 B B R AR
RBRBE & R AR S5 i ma [T ] o B e R g5 5 2
7%,2003,23(9) :684.

wSCIA L XM TR TS, S NS R RbL X R R
B RESHSEENZELT]. hEH
Zj4% 5 ,2014,39(6) . 1064.

[DUEgm4E &R



