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(HE) By HROEEKED(Angll )3 L6 KBURAAMMES R ESEIHRM, HiT Ang
IR RS SRR TR, HiE BRXEFSL L6 41, R Ang IT 8¢ JAK2-PKA i
| H89 THIRI A, A 4 . X HRH S EH S E + AngT A RS E + Angll + H89 4, ¥
Fij RT-PCR 75 =4 TRS1 .GLUT4 mRNA [y ik7K -, Western blot 77 B4l IRS1 PY-IRS! | S 25 H F1j
E GLUT4 B KK, R RT-PCR &l 4 417 GLUT4 mRNA RixEF RS IH¥E X (P >
0.05),)5 3 #H/Al IRSI mRNA RIXERIHITHEE X (P >0.05) , [HEYHXT M (P <0.05) , Western
blot ¥ J5 3 48 IRS1 .P¥"-IRS1 BE7E (4 GLUT4 FiEIET AT & (P <0.05) 1 3 4178 IRS1 FikE
REHITFEENL(P>0.05) ,4 46 GLUT4 XL RIEFHITHEEN(P>0.05) ,REE + Angll +H39 4
PY-IRS1 ,GLUT4 B F + Ang [ HFAWIN(P <0.05) , WG FHRKBWP (P <0.05), Hit Ang
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[ Abstract] Objective To study the effects of angiotensin Il (Angll) on insulin signal transduction path-
way in skeletal myoblast of L6 rats, and further to explore the possible mechanism of Angll on glucose utilization.
Methods Myoblast cells of L6 rats were cultured and induced to differentiate. They were divided into 4 groups
according to different treatment by Angll or JAK2-PKA inhibitor H89: normal control group ( NC group) , insulin
group, insulin + Angll group and insulin + Angll + H89 group. Expression of IRSl and GLUT4 mRNA was
detected by RT-PCR. Expression of IRS1, P*"-IRSI and GLUT4 (total and membrane protein) were detected by
Western blot. Results The difference of GLUT4 mRNA expression in the 4 groups detected by RT-PCR had no
statistical significance( P >0.05). The difference of IRS1 mRNA expression among the latter 3 groups had no
statistical significance( P >0.05), however, IRS] expression in the latter 3 groups was higher than that in NC
group( P <0.05). Western blot results showed expression of IRS1, Ptyr-IRS1 and GLUT4 ( membrane protein )
was higher in the latter 3 groups than in NC group( P <0.05). The difference of IRS1 expression among the latter
3 groups(P >0.05) and GLUT4 (total protein) expression among the 4 groups had no statistical significance
(P>0.05). The expression of of P*"-IRS1 and GLUT4 membrane protein in Ins + Angll + H89 group was much
higher than that in Ins + Angll group, and lower than that in insulin group(P <0.05). Conclusion Angll inhib-
its IRSI’s tyrosine phosphorylation and GLUT4’s transfer from cytoplasm to plasma membrane in skeletal muscle

cells through JAK2-PKA signaling pathway, and
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OHIF B RCR R LR 20 Wit 2 1B i R e
AR R AR, AR R RS hisese
WESE, 1 3 B 5k & 1T 32 & 4537 77 (angiotensin I recep-
tor blockers, ARBs ) A] oAt 2 AE b 5 15 1ML 1 R R P i 0y 22
WA, ARG EHZE 1 (angiotensin 1, Ang 1T ) 3]
EIES RIGINR IR KB B RER P £
MES AT A AL BRT AN ERE, AMRE
1 Ang T 5 Ang [l | BISZ 0255 R 852 NADPH &
BAFRE R G T RS R Z RIS 1 (insulin re-
ceptor substance 1,IRS1 ) B2 B8 B W& 1. , 2 1 410 1 63k g
BEALEE 3 35 &% ( phosphoinositide-3-kinase , PI3K ) 7k 42,
/b HFEFE 2B H 4 (glucose transporter 4, GLUT4 )
P Y 2 e 6 28 HELREE, 200 M S BB AR R R 0 L IESE T
Ang T BESBUB S ZHEHi. A IRR" KU N ¥
v LR b, 8 T JAK2-PKA 41 41570 189, 7] B 35 3 &)
S E A 0y RS (R A MRBE MRk, Wi Ang [T 7 BB
W) JAK2-PKA 3% 72 5w JiR 5 R B9/ AT, 88 & »e b
W TCE AL B R IRIE . TN H U A A
MFRERE, AR L6 KRN RX %,
MK Ang [ Fil H89 X ik &3 B A5 5 1% 4 B 9 0, 1R
T Ang I1 %5 57 A B 3 RARPTAIHLAL

1 #MFFE*E
L1 SKEHH

L6 KB B L 40 A B b R 5 B 40 B %, RNA
PCR Kit( AMV) Ver 3.0 1§ § TaKaRa /:#|,IRS1 P"-
IRS1 .GLUT4 255 EHiii i 5 Cell Signaling 23 7], ECL
2 % 6iRF & 1 B Amersham 4% H], SDS-PAGE HI
Western blotting 12,7 2 Anti-mouse IgG, Anti-rabbit IgG
W4 17 Cell signaling /%], H89 Ang Il W H Sigma 23 8],
1.2 SEBFH*
1.2.1 Lo FAL4mpaES:R L6 ULMMBEFH T 10%
fa4- i ) DMEM o, 7E 5% CO, ,37°C Ry CO, 4035
Frrh SR A K B 80% BT AT IR S Ak K L B
T 2% DMEM H5 32, 8537 6 ~ 8 d, [PV A KE
60% ~70% B T 355
1.2.2 SLIHAE LR 4HXEACNA) JE1S
E(Ins ) BB E+MEEKEIL (Ins + Angll
H) ESE+mEEKRED + H89 4 (Ins + Angll +
H89 #H), Ins + Ang [l 2H,Ins + AngIl + H89 &5 F
Ang Il AngIl + H89 YEfH 24 h,#R)5 Ins 24 ,Ins + Ang
M #H ,Ins + Ang Tl + H89 34/ i /% K 4l (10 nmol/L)
30 min 5% 1 d, Ang T X9 FE 107 mol/L, H89 A ¥k FE
10 pmol/L, A7 28 (AN A B4 3 N E L, EREHR
3R,

1.2.3 REBRESSVEREQRE WHEMHKEH
4 S R BRI & L 40 A AR 1 32 BT & R B
HXE H , H Bradford 5 [ 2 B &0 E B O .
1.2.4 2 RNA BBl #&8# Trizol Reagent( invitrogen)
VLAA B IRELE RNA: Trizol S 15 . 57 R B2\ 75% L4
B UUE RNA & J5 + RNA JiiE i 40 pl £k — 2
BRADFE A W A B /K E R T4, B2 pl RNA 4351
I RNA OD & (QD260/0D280 th{E % 1.8 ~2.0 22
[&]) , HI 1% 22 P 3R A HE R I FR Uk /s 28S 188 rRNA 2 4%
M LR BT 82 RNA 8942 fse B0,/ RNA &
B0C &

1.2.5 RT-PCR

1.2.5.1 3l4  31¥F5 I SCakh k8, CLUT4
IRS1 K P9 %t HR = B B2 B il B % &0 B8 ( glyceraldehyde
phosphate dehydrogenase, GAPDH ) 5| % i Invitrogen /A
AE . FIFFI RN AAREL .

%1 GAPDH IRS1.GLUT4 5|#1FF % K PT-PCR S &4

il BARE
(bp) ()

<DNA B2

L3185 - TTACTCCTTGGAGGCCATGTCGGLCS
GAPDH N 465 60
T8 #.5'-ACTGCCACCCAGAAGACTGTGGATGG3

. T15318.5'-AGAGTGGTGGAGTIGAGTTG-3' - “
TiE18.5"-GOTCTAACAGAAGCAGAAGCS!

L5 4.5 -GGOCTGTGAGTGAGTGCTTTC3
GLUT4 N 150 60
T3 4.5 -CAGCGAGGCAAGGCITAGATT-3

1.2.5.2 RT-PCR #illl IRS1 & GLUT4 mRNA 1834
48 ¥t TaKaRa RNA PCR Kit(AMV) Ver 3.0 % 5
RF & T, B mRNA 345 55K <DNA, f 15 <DNA
7t EDC-810 PCR {{ k¥ 3 ) & B GAPDH, IRS1
GLUT4 4 #4{K 20 25 pl £ % .5 x PCR &Py 5 wl,
cDNA #5475 pl, M13 5[4 M4 0.2 wmol - L, 5| ¥ %}
£ 200 nmol + L, Taq f 0. 125 pl, PCR F=# 7 2% By
BRI (A E 0.15 pg - mIIRALZ5E) BRI,
#% GEL-PRO B 212 R G dH T BEFI 4, LLEL IRSI
R GLUT4 5 GAPDH YR E i, LREE 3 K,
1.2.6 Western blot % # I & 8 Al 40 @ IRS1,P""-
IRS1. AELMEZEAT GLUTd HEAKE &
BEAR 80 wg & 1 #EAT SDS-PAGE Bk B EH,
BB A & PVDF B, A S 430 A $t
GLUT4 st IRSI & P -IRS1 HLIAMFF &, Ve IS
IABR S EAYBEARICH — P E 1 h, o vERE
5 ECL b, Kodak JiE B, 2 J5 @ W6 & , A TPP
(image-pro plus analysis soft ware) Z 4% FH R G # H
[ 2570 AT IR BE 73 AT
1.3 Zit=4E
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A SPSS 13.0 GEit 24k AL 88, SR B A (& +
s) FIR , S5 4 IAVEHE LU A ANOVA J7 2247 , 28 1R 17 A
q K%, P <0.05 AEFAGIUFEL,

2 4#R

DL6 K BUAL L4 14 AngllF1 H89 1E A )5 LRSI,
GLUT4 mRNA 7Kk As .4 20 (5] GLUT4 mRNA Fik25
SIS FE (P >0.05) ,Ins 2H .Ins + Angll4H Ins +
Angll + H89 #f IRS1 mRNA kL% R (P >0.05) ,¥%
CN4HFHE (P <0.05) , E2 . /1, QL6 KA
# Angl[Fl H89 1E )5 Western blot #:illf IRS1 .P™-IRS1,
GLUT4 B #Ei5, Ins 4H . Ins + Angll#H .Ins + Angll +
H89 £f TRS1 .P¥*-IRS1 %% [+ GLUT4 F;3A% CN 4%
HI(P <0.05) ;1 3 4[] IRS1 ZR AR BERFESEIFE
(P >0.05);4 ) B A+ CLUT4 Rixth LEH
(P>0.05);Ins + Angll + H89 41 PY'-IRSI  JEZE |9
GLUT4 % Ins + Ang Il ZH R K3 M (P <0.05) , 4% Ins
HFKWA (P <0.05) , W 2.3,

+=2 44 16 KEANIZIH IRS1 .GLUT4 mRNA RT-PCR %5

25 IRS1 GLUT4
NC 1.33+£0.09 1.11 £0.13
Ins 2.18 £0.55° 1.16 £0.15
Ins + Ang [ 2.00+0.36" 1.17 £0. 14
Ins + Ang [l + H89 1.88 +0.19" 1.16 £0.13
F: 5 NC4 g, P<0.05

GAPDH IRS1

M 123 4 M1 234 M12 3 4

B1 1CN4H.21Ins2H.3 Ins+Ang 40 .4 Ins + Ang Il +
H89 44 GAPDH .IRS1 ,GLUT4 %:[H RT-PCR 7= 47 s vk &

OCNZH

ir mlnsf]

6 WinsZH+Ang T 41 acd
feud BIns4+Ang I ZB+H89
33 S5t acd
=
":'E 4+ abe bed
53
2

It

0 3

IRS1 Pv-1RS1 GLUT4.G GLUT4%

5 NC 4 HE, P <0.05; 5 Ins 4 L3R, P < 0.05;
S Ins+ Ang I A L% ,°P <0.05; 5 Ins + Ang Il + H89 4H It
#,P <0.05
B2 4%&#4E IRSL . PY-IRSI | BE ([ AIIEE 5+ GLUT4
5 B-actin tL{EAY LLER

BEGLUT4

MGLUT4

PRSI

IRS1

B-actin

Ins+Ang I Ins+Ang Il +H89

CN Ins

3 Western blot #31] IRS1 ., PY"-IRS] B 7& [ Fl R B
FiF GLUT4 7£ Lo J UL 40 Ml i 2% 3% IRS1 43+ & 180
kd,P"-IRSI 43T 180 kd,GLUT4 43+ F & 65 kd

3 g

EAERAF T B Ang I 5 1B 5 R K40 % PIAH G,
ARBs A3 B 5 B HEPT. X SD K Bl % 2 # Dk 12
Ang [T, Ifn 3% P 6 5 28 /K SF B 2 7o, P I 4l e il 56
PEA AL X 5 2 A BRI I, 8 A R S T R A
ERBEM T R4, &R Ang T T35 & B & R
H°, MRS BN, RN S B E R,
TS B2 B R A0 & A . Ang I BE S E 1K
FAMLEI P 2 B0 e 5 R T el i B9 B0 o 0, (H B R i
BB,

L6 bk 25 B IR E AL B 55 A # F RO 40 i
PR, AL AR — A B LA B 5 5 1 4 AN S AL Y
R, SRR AR BRI A Y AR
P BT, SCEe TN L6 AR LR,
S H B B WL AR ) 2 RORSEAT AT

JBR 5 3 Ak LA T IFE LR BB R, Eo b L
W G SR E B 40% , 2 I8 F) i & 38 4
", H Ang I AT 7E-H 8 AL A& AL, FE AR TR IS Ang 1111
RIZ R, LA 0 o & DL & 0 ALVE A 8 -
B EIKE R A (renin-angiotensin system, RAS) BT
PG WA R E E  ARS R i — S UL R S
RVER B8 L4 M BT Xt & o

RS R SR ERS RZET RS G,
BRI N R PBK &4, RS RZkA S8Rk,
i IRS] BER{L, 5 PI3K Y P85 W4 4 3FHHBH
ALY 2 P110 T3S PI3K, #ATE 22/ 7 & MR I g, 1
GIUT4 H USR5 %5 RRE , ia SRR s AR

ARSI W ELF] Ang [ 4FHF L6 AL A, IRST,
GLUT4 mRNA £k T 5, #R Ang I 3 £ {F IRSI,
GLUT4 mRNA ik K ¥ & 424k, M45HR 5 Kahn''
e tH , IRS1 B E RS IR L B B R 5 55 @ B
BUIERIATHE . RT-PCR 458 B/R IRSI mRNA Rk T2
5, = TR IRS1 mRNA 415 T 1B X XIS
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LB K IRST, [H i TRS1 mRNA 323k 762 535 R B
BB Ang Il % IRS1 JEAEf. Ang I YEH L6 K RALAL
Yifflf PY-IRS1 \GLUT4 FEE Rk W3 T M, IESL 7
BRI Ang T 3 PY-IRST ik, T @ B2
R, $E T GLUTA f M3 7% 85 = e il ysk /0>, GLUT4 fi&
HHRE TR, GBRMHZM, BE RS RN, )
2R 5 Yong % BFFAERL,

N ERE b BE— 2 hn A JAK2-PKA #0141 57 H89
&, Ins + Angll + H89 # P™-IRS1 .GLUT4 7§ %35
% Ins + Ang 1120 5 10, A7 H8O M T Ang 1 5]
FLH) PY-IRS1 MK T REFe GLUTA f %% (v B % , I\ T
i GLUT4 JRE Rk 3Ghn, FB& 5 LLF I, T ek
# Ang [l 5|2 8B &% AR, 5 Mario %578 18 L4
MBI RAER -, HHIRSI BEHESRLER, 5
RT-PCR %2583,

Ang I fEFF Lo LA ML JZ , 3 i JAK2-PKA 3§
#AEHTF IRS1, S8 PY-IRS1 Jg >, & 7538 o R (Y Ak
3B RR B 1B ( protein tyrosine phosphatase-1B, PTP-1B)
YEF T IRS1 §:3 IRS1 R EMRBERR LI, AL Bk
PEATBFSY B Mario 250 L3223 . Ang 1T 3 1 JAK2-
PKA & #2i% % PTP-1B M7% 1L, 23 IRS1 KBsRR 1L
PTP-1B BE MR E B PTPs RiEH i — 5, EB S E
58S FREAEEER, PTP-1B BB TS G MR
S EZ BB, thBEE IRS1 BiBEMR, B TS E
FeER,

B> AP M JAK2-PKA B RFITT Ang I 3¢
L6 K BRB UL 40 L J 5% AL R L3, o B B LB B 3
IS RAS RN X R L BERRZHITTHMEE;
9B ARBs B3 B0 5 B BT RO VLEI R 48 T 3 4K
& AR R S BRI R B A HAOE B, 2Rl
K RE BB, B — SR,
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