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Expressions of phosphoinositide-3-kinase, protein kinase B and glucose transporter 4 involved

in insulin signal conduction pathway in L6 rat skeletal myoblasts
Ren Xiao-yan', Yan Zhao-li', Hu Kang-hong?, Su Xiu-lan®, Li Cai-ping’, Zhang Jia-ling®

Abstract

BACKGROUND: Angiotensin II (AngIl') can damage the insulin signal in the downstream signaling molecules and induce
insulin resistance, but the specific mechanism remain poorly understood.

OBJECTIVE: To study the effects of Angll on proteins involved in insulin signal conduction pathway including
phosphoinositide-3-kinase (PI3K), protein kinase B (PKB) and glucose transporter 4 (GLUT4) in L6 rat skeletal myoblasts.
METHODS: L6 rat myoblasts cultured and differentiated myotubes and were divided into 4 groups: control group, insulin group,
insulintAng I group and insulin+Ang Il +H89 group according to Ang Il or H-89 different interventions. PI3K and PKB mRNA
were detected by RT-PCR,; expressions of insulin resistance substance 1 (IRS1), P*-IRS1 and GLUT4 (membrane protein) were
detected by immunofluorescence.

RESULTS AND CONCLUSION: The expression of PI3K mRNA were increased in the insulin, insulin+Ang Il and

insulin+Ang I +H89 groups than that of the control group (P < 0.05). PKB total mMRNA among the 4 groups was not significantly
different (P > 0.05). Compared with the control group, expressions of IRS1, P*-IRS1 and GLUT4 (membrane protein) were
increased in the other three groups (P < 0.05). P¥-IRS1 and GLUT4 (membrane protein) expressions in the insulin+Ang II +H89
group was lower than those of the insulin group but higher than those of insulin+Ang Il group (P < 0.05). The results
demonstrated that: Ang Il blocks insulin signaling downstream via JAK2-PKA signaling pathway, reduces GLUT4 expression and
causes glucose transport hindrance, therefore, induces insulin resistance.
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Trizol Reagentii i 2 HUERNA: Trizol, %
1« NN AR TR B75% L S UTIERNA
5 J5 T RNA JUUE T 40 pLfEmx iR — 41
(DEPC) &b 3 1) Jo 1 2 B8 1 /K % il T 1%, Y
2 pL RNA 7; 51 3l RNA W J% & (A) 1
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RT-PCR#&: Z M LA 5T )7 % ik 5l
I, BIIPI3K, PKB & Pt ek B = i 1
I I U4 (GAPDH) 5[4 3% [E Invitrogen 22
EEi®

SIMER:

FER

DNA
¢ E(bp)

514 F51(5'-3")

R RALEE:
AR ALEE KR
RNA PCR Kit (AMV) Ver.3.0 TaKaRa A7l
H89, Ang Il Sigma /A 7]
PCR 1% RGBT AE R AT IR A 7]

GEL-PRO Bl 12 R 5 AESE ) R AT B A 7]

GAPDH :Jif: TTA CTC CTT GGA GGC CAT 465
GTGGGCC
FE: ACT GCC ACC CAG AAG ACT
GTG GAT GG
PI3K Li#: GAA GCC ATT GAG AAG AAA 427
GGAC
Mif: GAG GTG TTC AGT ATT ATC
AGAGC
PKB i GTA TCT GTC ATC AAA GAA 302
GGC TG
. TTC AGA CTG TTG GCT ACC
ATC

A%

LORLAN RS 55 AR 4R : FEL6 BULAN ks 5%
TARFS> $010% 6 2 M35 (I DMEM B 55 ik o,
TEARF $15%C0,, 37 “C (ICO 47744
SR, K RI80%IN AT B 30k, K a
Mk 57 212%DMEME TR, £5576~8 d, 4
MuBERRS2 dedl, MWL EK $160%~70%HT,
W40 T2 P

SR SZIR PRI, IR, R R+
MAERKRFI . P E+ Angll+H894 . i
#+ Angll 4, B2+ Angll+H8941 % 5 1
Angll, Angll+H891EH24 h, #RJ5Insdl. ik
By 2%+ Angll 41, Ins+ Ang Il +H89M) i 1 %
H3(10 nmol/L)30 mint57E1 d, Ang I £k 5
107 mol/L, H89Z K% 10 umol/L, X4 K iF
WEFRIAM, S ER IR

ERNAREL: 555 040 i 4k 1-80%~90%
FAIRZS I 5256, A Trizol 1 mL, %

RN &A% TaKaRa RNA PCR Kit (AMV)
Ver.3.0 5% sl A G0 BRI, AFs RO 5
PCRX M.\ HiJK. &R AR LR . FEmRNA
S %% 5% ) cDNA, i Jir 9 cDNA 7 EDC-810
PCR {X b¥"#%, PNZGAPDH, PI3KAPKB,
Pk % 425 yLik &: 5 x PCR Buffer 5 L,
cDNA #i#5 uL, M13 Primer M4 0.2 umol/ L,
5%} %200 nmol/L, Taq ##0.125 uL, PCR
FEMILE 2% B e I (1 24 5015 mg/LiRAL
5E) EHYk, 4 GEL-PROMEIE 15 R 4 %t
GAPDHFIPI3K 5 PKBREAT I B B F1 4, LA
AW L PR 5 4 2 1 GAPDH R AfE 2 H (%) 2k %
INS AR FERIMRNAZR A .

SR KL B IR S b
BV, SEE A AL, 430 FHA0 g/l 2 5 i
& 52 40230 min, PBSiEUE3IK, UK Triton-
X100(PBS#i#¢) 5 min, PBS¥E37X, 0.5%BSA
30~60 min, pBS¥E3, —#ilRS1, PY-IRS1,
GLUT4 % 3 F& T 4K (1:100) % 5 1 h
(0.1%BSA-PBS #i B¢ ), PBS#E3 &, i
(FITC)(1 : 100)i# 51 h, PBSUE3k. f)al]
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FArF oM LRI xesToR, HE—EER
HISPSS 13.0 Gt ikt Argeit2rortr. Z4ln%
Wi LCBCR FH R DR R T7 22900, 418 22 T35 550 1 o LA
N H SNK-gfE 4, P < 0.050 7% 5 W e Lo

2 #R

2.1 LXK S AL fie 2 Ang 1T = HB91E A & PI3K F=
PKB mRNA#) &35 RT-PCRIZLAMNI341H]PI3K mRNA

FEI A AL 3 T (P < 0.05), WLEIRIZRA.
GAPDH PI3K PKB

M1234M1234M1 234

1: control group; 2: insulin group; 3: insulin+Ang I group;
4: insulin+Ang Il +H89 group (GAPDH:465 bp; PI3K:427 bp; protein
kinase B 302 bp)

Figure 1 Electopherogram RT-PCR products of GAPDH,
phosphoinositide-3 kinase (PI3K) and protein
kinase B (PKB)

K1 GAPDH, PI3K il PKB [ PT-PCR ;=4 Hi ik Kl

R 541 L6 KRB PI3K F1 PKB mRNA [1)5K1A
Table 1 Expressions of phosphoinositide-3 kinase (PI3K) and
protein kinase B (PKB) mRNA in L6 rat myoblasts

(xts, n=10)
Group PI3K PKB
Control 1.77+0.26 1.84+0.32
Insulin 2.25+0.24% 1.80+0.26
Insulin+Ang 11 2.22+0.40° 1.87+0.22
Insulin+Ang 1T +H89 2.27+0.36° 2.00+0.39

Ang I : angiotensin Il ; *P < 0.05, vs. control group

2.2 L6K R Mt Ang Il #2H894% A /& IRST,
PY_IRS1, GLUT4% @ # 4%k Ins4l. Ins+Angll
41, Ins+Ang+H8941 11IRS1, PY-IRS1, GLUT4(Ji
B )R BB 4L L T (P < 0.05), 1 k341 [A]
IRSTE (IR i& % 7 LEFHMHE X (P > 0.05),
Ins+Ang I 21 PY'-IRS1HI GLUT4 % Ins2H 5 25 4 # ik
¥ F % (P < 0.05), Ins+Angll+H89 4] # Ins+
Ang Il HPY -IRS1. GLUTA & (1 £ ik i 2 1 (P <
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0.05), W.E2F1K2.

H 2 IEFEHN Ang 11T H89 X L6 mulL4i i IRST,
PY-IRS1 fil GLUT4 & 1334 19 541

Table 2  Effects of angiotensin Il (AngIl) and H89 on ex-

pressions of insulin receptor substance 1 (IRS1),

Ptyr-IRS1 and glucose transporter 4 (GLUT4) mem-

brane protein in L6 myoblasts (xts, n=10)

Group IRS1 PY-IRS1 GLUT4

Control 31.99+6.81°  38.33+6.47%°°  54.75+598%
Insulin 20.1924.79° 21.62+3.61° 40.7+2.58°
Insulin+Ang IT 22.37+8.64° 31.23+3.45° 50.4+1.97°
Insulin+ 24.83+3.79° 26.52+4.13%°  45.71+1.32*°
Ang I[ +H89

2p < 0.05, vs. control group; °P < 0.05, vs. insulin group; °P < 0.05, vs.
insulin+Ang II; °P < 0.05, vs. insulin+Ang Il +H89 group

&

d: Insulin+Ang Il +H89 group
AngII: angiotensin I
Figure 2 Expression of glucose transporter 4 (GLUT4) mem-

brane protein in L6 myoblasts (x200)
B2 %4 L6 BN GLUT4 B8R [ (11434 (x200)
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