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[(FE] HM VARSI BB LB 5 2 3214 (insulin receptor, InsR) mRNA &3k K 41k 1 i
Ak, Jitk ¥ SD KBRS 4l 1EF X IR (A 41) MERFAEZ B4 (B 4l) AR/ NRIEIZE Sl (C 4l) MR 4
5 EEIZ Zh AL (D A1) FUMEFR I KR BEE sl (E 41) , 440 6 H o RS IR &SR 4 JJE — UM R s i 59 68 R £ o R
('streptozotocin, STZ ) il &4 JR 995 K BB Y, 6 J& B (5428 2 (/N0 | vp S5 58 8 L 08 328 3 1Y B /5 3 8 43 331 Dk 10,20,
35 m/min) 1 J5 K 25 B2 10085 (FBG) (25 M 1ML R 5 25 (FINS) | JiR 5 R HEPT 48 £ (HOMA-IR ) | & fb M 13 £k il ( SOD) {if;
P A H T SR AL B ( GSH-Px ) 3 M J2 P9 8 (MDA ) & &, 38 2o 300 4% 5328 & B4 S W I 3 InsR mRNA R 3K K-,
g NEREE R B KR EZ B4 InsR mRNA K3k K43 5124 (0. 55 £0.05) . (0.53 £0.04) ,(0.41 £0.05) , 5HFIR
JlEIZ B2 (0. 46 0. 08) FH E, H /N5 32 Bh A1 mRNA kK P35 W21 (P <0.05) . 6 JHiEshiE , H /N s s 21
SOD G HEFGZE SFTH BIEIN (P <0.01) , K15 524 GSH-Px {4 B E THE (P <0.05) , /NG 32 82 MDA & 4 0
PR FRE(P<0.01) . &5 KIAlE S BT 0E PR R BB LR &) RS2 (R B R 36 A — B, FT g5 SR AR O O R 5 R
55 i I E A G
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Expression of insulin receptor mRNA in skeletal muscle and oxidative stress change

in diabetic rats at different intensity training

Qian Rongl , Tan Yan® , Wang Zongbaoz , Ye Hong' ("' Department of Nursing, Bengbu Medical College, Bengbu, Anhui Province,
233000 ;> Shanghai University of Sport, Shanghai, 200438, China)

[Abstract ] Objective To observe the expression of insulin receptor mRNA in skeletal muscle and the
change of oxidative stress in diabetic rats at different intensity training. Methods Sprague-Dawley rats were
divided into group A (control group) ,group B(non-exercise group) ,group C(low-intensity exercise group) ,group
D ( moderate-intensity exercise group) and group E (high-intensity exercise group), 6 rats in each group. A
diabetic rat model was induced by injecting streptozotocin( STZ ) for 4 weeks after high lipid and glucose breeding.
Rats were trained for 6 weeks on a treadmill. Serum glucose and insulin,insulin resistance index ( HOMA-IR) ,
activities of SOD and GSH-Px,and MDA were detected before and after training. Expression levels of InsR mRNA
in skeletal muscle were measured by RT-PCR. Results The InsR receptor mRNA expression level in three ex-
ercise groups at different intensities was 0.55 +0.05, 0.53 £0.04, and 0.41 £0. 05, respectively, and was
significantly higher in low and moderate intensity exercise groups than in group B (P <0.05). Six weeks after
training , the activity of SOD was significantly higher in low and moderate intensity exercise groups( P <0.01),
the activity of GSH-Px was significantly higher in high-intensity exercise group( P <0.05) while the MDA level
was lower in low and moderate intensity exercise groups than in group B(P <0.01). Conclusion The InsR
receptor mRNA expression is different in skeletal muscle of diabetic rats at different intensity training, which
may be related to the inhibitory effect of oxidative stress on insulin signal transduction.
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M MR BRI UE ST, 32 Bl I 25 0T 3 i 12 3 J
B RG-S EA N s AR, B s A 4140
CRARILS R 1 ) X9 85 2 (4R, R A > 5 (R
JE 38 Bl A 0™ AR T 480 RE 8 IS A N —
RO S BT 5 R W R @ . 8 3h B
By RZ WA B = F Z MR R, JEHZ A ]
12 B 55 JEE T IR 8 2K 52 VR R A A O IR R T i 2D LA
8o AL IR R B AT 4, 18 i W44 A TR
B EIRE R T B UBR & 3R 52 /R mRNA [R5 K
FAANEAL , BT sl grfe sk 1 B R A5 5 54
(895 BILH , DT A 3 Bl i A i PR S B v ) o 3
H—E A SR A

1 #MR5ETE

1.1 XA H5AE

L1 FEEG HEWR A/ TE 2R (Sigma 22 H]) , Trizol 125
( RHEEE AR AT ) 3 10 & (INEE K Biobasic A1), F
WA T 5r%2) , PCR 9380 & ( R 2E DA TRHEARIRSS A
FRAWD) Tk QB3 A, B77) , RNA g4 i) 50) (il v 42 28
AT ,Tag DNA & (T B3/ 7)) , DNA Marker (100 ~
1 000 bp, E[E Promega /3 7)) , InsR 5|4 Fl B-actin 5|49 ( [ ¥F
A TR TR MRS A BRAR]) , [0 R sl & (db
SRSERTEAEYBARG R AT B ALYE LR (SOD) A
H R AL Y ( GSH-Px ) FHITT % (MDA ) & 5 19l 2 i) &
(PR A TREFSEAT) o

112 FZAUEE 722 S50 RE T ( R SRk
a A RATED) R E B O (EEAE AR, IR R
I (PG 2 w]) , PCR ORI LYK AL (3& ¥ Biometra 23
F]) , RAEEEIR B8 50 B 2 45 ( Gis-2000, | K BERMHB A BR 2
F]) ,One Touch II MM MHAY (SEERA AT o

1.2 s£iedyik

L2.1 SEmshad fi FE 338 2 Sprague-Dawley K FR, 40
HOEZREBERFIRmEY o8 A BT R (200 £10) g,
WEMEAT B RMERFR 7 do DA BEPLIMEL 6 AR S Xt R
H(AH,n=6) , HARKBIcH 4N 2 AR AL, IR 5 L
TR BT RS PR R B 24 H LI A B HL 3o 4 4, BIEEZ
B (B 4H) NREZBEIH(CH) hEEREZZHH(D 4H) M
KOREIESNH(EH) , R 6 2,

1.2.2 BERpIERIGI4 % % SD KR4 Tt s g ik
B (10% Hih 20% FEbE 2. 5% REIE 1% JRRR 4N ) Me3E,4
Jaa5 8 12 h, 3% 30 mg/kg 45 R4 H & (STZ, %5 T 0. 1 mmol/L
R PR N, pH 4.5, B B ) SR IE B ST, 72 h 5 &
FE R KR ML 25 I AR, AZE B IE K- =7. 8 mmol/L gy
o B 2 RO ER R BRI A BB I Ak LA e
R RRR SR . TE RN B AH K BT @ iR R R 4 ] s
S SR IR I IR 2 R o

1.2.3  BERRPGK BRIz slsi BE (115 FEASE BT 1 A R R
A& (BUMNBLIG PT98) i TiE M2k 3 d,fkE 1 d
J5, IERTFIRHAT N SR AR SCHR (8 ] i T8 K 191 52 4 1 25 2R 1

SEB AR /NI B | PSR BT ORSR S S 4 M £ TR 4 S Ry
10,20 35 m/min, 3 REFIHR 0°, 32 BhHFLLETE] 2 30 min, 12 245
K1/, GRE56 d, K1 d, 1k 6 AR, Scxzhdy A
PR POK FRRIREE 18 ~22 °C BB 45% ~50% , ARt
1.2.4  KpliFess B Jr ik
1.2.4.1  MiEEFERINE  SAKRESSIILHRET
Fri i, AR F L — DB B ik i 5 ml, #8530 min jF,3 000 r/min
B S min, 0 ESILHE, T - 70 C ok RAERI, 6 Mizzhil
ISR AR RBR R 48 h, TR BT B, SR )5 LI
L Z AR 253 i . R FE b - 25 16 % (FBG) (23 I8 i
[ 2R (FINS) | JE & R #4048 £ [ HOMA-IR = (FBG x FINS)/
22.5""] SOD GSH-Px MDA, J™#%4% IR i) 5 ZoR HEATHAR
1.2.4.2  HHEMZ InsR mRNA F5 7K [ Kz (Y PN
SUPL 43 B A7 5 B L, FH 0 1 AR B K Uiy, TR A
HIGHER 2 -70 CUKFAIRAF o 4% Trizol $EHI 4377 5 SEHUH
SLRNA, SRR B U2 (U E RNA MR FE S, 1% mRNA 3% 5%
4 cDNA 3856 SR =W k4T B-actin InsR FER P14 KFLH 5[4
JFF4n T, B-actin (303 bp) IE X % : 5 -GCCATGTACGTAGC-
CATCCA-3", )7 X 4% :5'-AACCGCTCATTGCCGATAGT-3 ; InsR 5|
(138 bp) IF X4 :5'-CTGGAGAACTGCTCGGTCATT-3" | [7 S
4% .5'-GGCCATAGACACGGAAAAGAAG-3' o JZ i £&14:95 CHi
A5PE 3 min, 95 °C AP 1 min, 55 °C 3B K 1 min, 72 °C 4 fi
1.5 min, 3£ 30 MG, fJ5 72 CIE 10 min, 21 RV, 31
FEIZE 1. 5% SRR LIS B VK , FHSERS AR AT RSx4 41
] mRNA Ik AN BRI BE HLEK , 45 SR 4528 B-actin KL IE
1.3 %itsan

K FH SPSS 11. 0 Geat# i % B 147 22 20 ] 1 5 25 4347
FIAERL 2 =5 R

2 #R

2.1 &k R LA /S FBG FINS HOMA-IR #-m) 45 %
B.C.D.E 4 KL mE. SRR EWSE 4 J5, M k5
STZ J& , MBS A 2H 1 28 a3 B00H RO S U Bm o, 3 5 %
Iy s M5 I 28 5 FARPUIE B A W BT, BB
FEHHL, SCHET B.C D E 4 2 FBG FINS 7l HOMA-IR 41 ji] [t
BESFHTGEITFEL(P>0.05), 6 flizsh)5,C.D.E3 4
KB 2 ST A B 2144 LA B R % (P <0.01) ,,C. D 2 44
Jo 5 FEAHUHR BE S i W AR (P <0.01) 5 oKk Pz
BRI AR (P >0.05,% 1),

F1 FREEEEHNKR=EME . MFREREMRERERRR
FEHHIRIE(n=6,% £5)

FBG (mmol/L)

FINS(mU/L) HOMA-IR

Bl
ST SR SR Il SR SR

A 5.30+£0.34 4.38+0.33 8.79+1.50 9.47+1.24 2.14+0.86 1.95+0.82

B4 11812510 13.47+1.83>  11.33+1.12b 11.82+1.068 5.42+1.17> 6.56+0.98b
C4  14.23+2.91b 585 +1.70d 11.68+1.022 10.15+1.68  7.06+1.68D 2.32+0.75d
D4 11.6422.01P 6.68=1.000de 12.35+1.89b 11.86+1.878 6.95+1.22b 3.06 +0.84de
EZ4  10.68+1.83b 8.22+1.34bde 1162 1,108 12.75+1.21a 5.8 +1.650 4.94+1.05bc

a:P<0.05,b:P<0.01,%5 A #03k4;c:P<0.05,d:P<0.01,5 B
A e P <0.01, 5 5 A st
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2.2 AWK R FERAEE kiFE SOD,GSH-Px MDA #
T4

BIEEHRE,C.D A5 A B H K2 AT L, SOD 76 41y
ERHI(P <0.01) ,E 205 A B 20 J% 32 ST A LI B 5 9 A%
(P<0.01,P<0.05, 1) ; Kz 54 GSH-Px i&PEHK A B
H B FET (P <0.05, [ 2) ;C 411 D 41 MDA % &
IS S TR (P <0.01) ,E 24 MDA F i (B2 5% 0
Gt #EX(P>0.05),5 A B4, C 41iz8h /5 MDA &
W TRE(P <0.05) ,E 4B 75 (P <0.05, 8 3)

50 L
ab
_ I I | _Llc
B C

400- ™
D E
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300
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50

0 N

a:P<0.01,5 A B 2052555 4 ;b.P <0.01,c:.P<0.05,5 8 %
SR
E1 AEREIEZHXTXR SOD F 2N

or =
L]

1l

a:P<0.05,5 A B 41535 lE ;b:P <0.05,5 & & 52 5 a bhsk
2 AEREEZ KR GSH-Px E M0

U/ml

SOD

GSH-Px U/ml
o N =

—_

10

. a
8 ) 1 -
6 b

ab

4
2
0 1 ]

A B C D E

a:P<0.05,5 A BAEKELE;b.P<0.01,5 8% FikiTibi
B3 AREEEZAR MDA SEMHME

2.3 BKAEHBIAL InsR mRNA & A K-F

A B.C.D.E 5 HKEFHNAL InsR mRNA 355 51K
(0.62 +£0.06) .(0.46 £0.08) .(0.55+0.05) .(0.53 £0.04) .
(0.41 £0.05) , InsR mRNA (1) RT-PCR y=¥ %k e B, ik WK 4,

nmol/ml

MDA

e P4 ik, InsR mRNA #3635 76 BT BB JR % 45 (B
C.DE4) KT AL (HC. DAY AHMIL2ERITSEI =
X(P>0.05), 5 BZHILA, InsR mRNA ik f iz 38 A
(1T A A AR AR, RI/INGiR B2 5 sl 2 ik B fie s (P <0.05) ,
SR Z (P <0.05) , A5 FE 4 e/

M 1 2 3 4 5

300 bp—
200 bp—>

100 bp—

«—B-actin 303 bp
«InsR 138 bp

M:DNA #r;1:E 28;2.D 20;3.C 40;4.B 41;5:A 28
E4 REEEEDH ARSI InsR mRNA 554050

3 i

FEIRIG 2 H AT e A SR 12 vy 2 — , #5
Tl AR A VT RN B IR HOT ACRE () G B . 2 RUBR IR £
G0 JE 240 X i 5 2 R B AT, i WE T AR P B R
ARG I, SRS EETL . AR T, L5 K R
W AR5 5 5 1 B /N R i STZ, 1B | i 3 R 5%
EN A iR e SOl P OB EA I T ) =1 i e )
RUBE PRI IRHE . 285 6 JER [A] 5 BE Y1z 31, S0 IR
T BRZHAR EL , 3 /W8 DR 12 3l 20 19 0LV g &% R K P
AR R 6 Sl B (5B S AN REXT K BRI B 41
iy A B S P S ) 5 AR R R B 25 ISP 48 B0z Bl
FE PRI REZH 34 4 35 B, Ul B3 i R Y B,
O AR, R ) R AURE G I, S T 32 Bl XA A g
WA 2 VER X S5 E MM BFSE ™ M —%L, Henriks-
en"" " AN, A B S BE W I A B , 4> T RL R 3=
BRI 332 3] LA hn g g L 8 o mE G i sk 5
SR SRR M

Bt TR W25 B e T, X2 8l 5 i) 5 28 e i i
SRR RS RG5OV HIE R, R R AR
JHL AT (8 A W 38 0 5 S A B AR A e 1 3R 32 A
254, 4k 8 PI3-K 3242 f1 Ras-MAPK &2 — &
SIE S 3 o e 31X — % S ah 2 rp B S G B 2R 1
(10 InsR .IRS1 .IRS2 .GLUT4 .PI3-K .PKB) [ 15 14 Fi1 3
TR Y AB A A2 5 ) I 2% B 1 AL, R
J iy AR K IR ST 2 4 R s st i
BEZKBEAMNES K 2EBEDMHECERNE
Wit e = AR TKOF B R A AR B
AR AL, 0TI Bl 1 B % 38 U E 0 SZ AR HLH . A
SIS T AS 7] 8 B 32 2 % 15 8% UL InsR mRNA 3K
IFZR , 25 R R B H UL InsR mRNA B2 2y 58 B2 AN []
e AR, /N BE 1 1 5 32 34T InsR mRNA 23819
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PEHEVE TR G, 158 B2 12 3 X InsR mRNA
FIREA T HEARER . 128hm] L RS 252K
Pk HEIB B B AN OB GE , v N Y B
SUNZR AT B L™ 2 R 2k iy Ve , 33 il i 1V 7T g
EHRERGEFS A THRENN T, HURSRFY
] EAIE J7 1v) 4 32 B9 AH DG 2R 1 201, (B s L4 i v
—LEEEWE S T2 Sz ahid i, S L gk e 5 &R
ORI R R . BN SCHFRIESE T X —
SR

UTAER , A W IR s e A2 0 T b g A
BTG RN TR, ARPFIT & I AL 3 254k 7]
FEZIB BRI, SCRER IR, T /NRIEIE )
M3 MDA & BBz S ET B T REE(P <0.01),
SOD i £ B M (P <0.01) , GSH-Px {f P A 54 fin7e
Ko EE s rh A2 B B o MDA AR 5 i i 4
TR, /N B 58 Bl 21 L B e Y AR R B A
WA D, SR AL RE T I B ARBIFREMER T
2 P AR 03 1, Horh SOD 2 IFMALIA ST A AL Ak
I Z LR bR, GSH-Px J2 5 it H kPt ik R e rh B %
IPTEALRE . [FPTE KRR SOD 1 GSH-Px 74 [A]
BRSNS BT DL NG I (Y35 B
A5 PR B TS R4 &, LARS T el B LA 8 45
PiVER] e KEREZIZ Sl , ML el T Bl A, AR I A T i
Az UK B FL R I 7E 44 3 HE R, FL IR i 5 fo 240 Jfd oz
NADH F1 NADPH ¥ i IR T B, 30 744 N bt Ak
Tt B 75 4 , {5 15 14 48 ( reactive oxygen species, ROS) 7F
PRSI 2, TR IR T BILAA S AL R0 A 1 1 1
ARZS . KIREF IS 3140 GSH-Px 3% PR 3 i o W] fig SR AR
PERSINA LR, S T AR A o BER i A VE T, SOD
B FETHAE , DR S 2 SOD 5 P B R R, X E R K
15 3y BE R B AN R AT I R, 455 AR TRl
iR BT TR 15 2R 52 AR PR Rk AR AL I O AL 3 A
Kz s) |, i i1 ROS nlfE s EM:(E 50 T4
T IO R BB A 5 6, T DI A L o ok ) R B2 AR A 5
S MR R AR LT AT, B 2 A
FEPR TR M A R U A E TS NTE G — 1, Bl
/NG A ZI 25T 3 0 InsR mRNA 93535, SHLIARY
PUEALRE S0 9 A O ; KR Bz SR 1 &1k i T
i, H 55 1 az 0 R B R A2 AR AL I s i AR A
ARG R 3R, 18 s B A 1A 25 R
i3RI —E M5 5, X PRI 12 Bl Ak 5 14 1
EAEENSE L,

SE 3k
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