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Effect of Oleuropein on Insulin Signal Transduction in

Insulin Resistant HepG2 Hepatocytes

YANG Shuang, XU Ji-pu”
(Suining Central Hospital, Suining 629000, China)

[ Abstract | Objective; This study aimed to explore the effect of oleuropein ( OL) on insulin signal
transduction in insulin resistant HepG2 hepatocytes. Method; Routine resuscitation HepG2 cells were cultured in
DMEM medium (10% FBS + 1% streptomycin) , incubated in 5% CO, cell incubator at 37 “C , and the routine cell
culture was spread to third generation for stand-by. The insulin resistant hepatocyte model was established by
stimulating HepG2 hepatocytes for 36 h with 1 x 10 °mol-L ™" insulin solution. Then the cells were divided into
model group, OL group (50 pmol-L "), and normal HepG2 hepatocytes were also used as a normal group. Each
group had 6 duplicate holes and three times repeated. After 24 h of starvation culture, the logarithmic growth phase
cells were induced to establish insulin resistance model. After drug intervention for 36 h, the effect of OL on cell
viability was detected by cell counting kit-8 ( CCK-8). After intervention by OL, Real-time polymerase chain
reaction ( Real-time PCR) and Western blot were used to respectively detect mRNA and protein expression levels of

insulin receptor (InsR) , insulin receptor substrate-1 (IRS-1), and glucose transporter-2 ( GLUT-2) in liver cells.
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Result; As compared with normal group, cell viability was reduced significantly in model group (P <0.05), and
the mRNA and protein expressions of InsR, IRS-1, GLUT-2 were significantly decreased (P <0.05, P <0.01).

As compared with model group, the cell viability of HepG2 cells was significantly increased after OL intervention
(P <0.01); the mRNA and protein expressions of InsR, TRS-1, and GLUT-2 were significantly increased (P <

0.05, P <0.01). Conclusion; OL can reduce the blood glucose and improve the insulin resistance, and the

mechanism may be related to up-regulating the mRNA and protein expressions of InsR, TRS-1, and GLUT-2 in

HepG2 cells.
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Fig.1 Chemical structural formula of oleuropein
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L1 410 HepG2 AJF i, b s h BE 25K
FHORBAR LI E W T WA, 3R T
10% FBS 1% -5 %5 2 1) DMEM (1 g-L ™' glucose)
KR 3L A 37 C 5% CO, B5 F2 40 15 716 46 3
RERAF T o
L2 259510 OL (B #R 3 Ji ik Bl 5 T & A R
o) IS 32619-42-4 A2 Ky 99% ) ; JEE T, DMEM
Bi R dk 6 7R 3 (FBS) (36 [ Gibeo 23 A, 4t 543
Ah 1744349 [ 14R25522,1744349) ;i 55 & (142
FVE RS w5 [ 24 3E 7 J20100117 ) 5 46 g 31 %
WA &8 (CCK-8, [l 1= fb T4 B 2w, it =
KH862) ; RIPA ZLfif 22 i ifiy (b 50 ISR SE I HAR A
R 2w, 4t %5 C1053 ) ;5 trizol 3 57 ( 3% [ Life
Technologies 2 &, it 5 98903 ); GoTaqg ® qPCR
Master Mix, GoScript'" Reverse Transcription System
(£ Promega 23 &), it 5 ¥ & 0000076581) ; 1 #i
InsR Rabbit mAb,IRS-1 Rabbit mAb, Il ##if Anti-rabbit
RERRE H (Ig) G, B-HL3h # H (B-actin) rabbit mAb
(3 CST 2, #2451 & 0011, 0003, 0026,
4970) ; GLUT-2 rabbit mAb ( 2& [E Abcam A #&], it 5
ab54460) ; ECL & Jt ¥ ( 36 [ Bio-Rad 24 #], it &
170-5060 )
1.3 {U#% BX53 A2 B 6BE ( H A Olympus 24
A)) ;3K15 BUEL.O AL (36 [E Sigma 24 7)) ; E9032 HY i
AL (€ E Promega /¥ 7] ) ; Mini-PROTEAN Tera
System 0 I B Pk AN K ¥ # #E , ChemiDoc™ XRS %
BERE L5 & 58 (2% [§ Bio-Rad 24 7] ) ; HERA CELL
150i CO, incubator %Y 4 i1 135 3% 48 ( 22 [ Thermo 2
F]) ;UVIB00 7Y SMA 8 i 5 /b 73 ot B3 ( H A &
YA ) 5 Prism 7500 % PCR 734 1% ( 2€ [ ABI 2y
Al o
2 HiE
2.1 gifEREIR WA E RO A, 37 C KR
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By TP AN W R Bl R A A N B Rl AL TC R SRR KRl fE
)4 B A B S A R R S mL (OB,
2 000 x g5 0> 5 min, 3 FIF A B A EE 3R 2 mL,
TRST A0 B B R G % B Al M 1% 3R b, b B 732 5
4 mL ¥ 40 MRS 35 MK 37 °C 5% CO, [ 40 i b5 35
IR T SIS UR AN LE (TN LR R

2.2 HepG2 JIF4 Mo g & 2 ACHU B A (g it v UK
A KW HepG2 21 i, BB 1k , DMEM Hi B 5 x
10° A~/mL ) 40 fo 2 3, Fh A 1) 12 FLAR, 1 mL/AL,
Uk EE 3% 12 h; 32 DMEM, il A% S 1 32 2L DMEM +
10% FBS +1% #4542 +1 x 10 *mol -L ™"l 15 =,
37 C 5% CO, ¥ 46 hi% S 45 3% 36 h, Bl 25 HepG2
JHF40 S TR A8,

2.3 CCK-8 B0 IR HepG2 ZHMIIEPE 4% 3% MLHK
H AR K XSO0 HepG2 41, L 5 x 10*4~/mL £ ff
6 fLAH , BEALINEE FR W 2 mL, 3555 24 h, 5% 13E
TClf i DMEM ¥ 77 BL55 9% 24 h, 5% B3, R )5 /0 4
Jn#y, 1E# 20 :10% FBS + DMEM 3% 57 & ; 155 50 4 .
1 x10 °mol-L ™" 15 ¥ W +10% FBS + DMEM ¥4
FiH 0L 4.1 x 10 “mol - L7 By W W + 10%
FBS + DMEM k533 +50 pmol-L ™" OL'™™™ ;) |- 3
M, R 6 K AL, K FE 36 h, B fL A ks 5 5
100 pLyj & F 96 fLtk , i A CCK-8 # ik 10 pL/ 1L,
37 CHRAE 1 h, B bR A 5E 1< 450 nm OEE A,
SEBUEIT 41T

2.4 S 9 )t F B PCR ( Real-time PCR) #:
mRNA ik 4532 S 45 245 1R) 2.3 T, Fi 40 i
36 h J5 , WEFREh 22 v (PBS) ¥k 2 ¥, AL A
Y trizol 300 wL, VK L ACE 15 min, I HUAH M
ZEOE R AR R &R s B B i R

RNA ; GoScript™ Reverse Transcription System % 7 £

S BRIEAT IR ) DNAG FLE 20 Ll 7
%, GoTaq X M 10 uL + cDNA 5 B 2 L i
A + Nuclease- Free Water 7.2 uL + 5| %18 & 9
0.8 pL, & T PCR ¥ 84 ALY~ 14, 2 i 5 4. 95 C
10 min;95 °C 10 5,60 °C 1 min ( 3£ 40 K FG 3 ) ;
95 C 155,60 C 15 s ¥#ifif . 12 1 27 A A ik ik
&4 HAr mRNA Rk 257 514 TAEY
TAR( L) B A RA A G, R 1,

2.5 HEHARPLENL L (Western blot) 4 il A 5 # H
Fik Ao Mg 2 TR 2.3 T, W40 M 36 h
J& ,PBS ¥k 2 ¥, A RIPA 2Ltk 100 pL/fl, %5 T
UK b 1S min 354 B4 A0 R T B0 FL AR, 4 °C
12 000 x g .0 15 min, fl B EE WS T8 8508
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Table 1 Primer sequence
519 il K /bp
InsR i 5'-CCATCGACTACATCCGCTTCTT-3’ 22
T 5'-ACTTCGCAGGGTCAGGTTCTC-3' 21
IRSI i 5'-CCTGCTTCCTGCCACTTG-3’ 18
R 5'-GTTCACCCTGATTCCTGATGTC-3’ 23
GLUT2 9% 5'-AGGACCCTGAGGCATCTATT-3' 24
Fi# 5'-ATGACCTCCTGGCATTCTCC-3’ 21
GAPDH  FJi# 5'-TGAAGCAGGCATCTGAGGG-3' 19
T 5'-CGAAGGTGGAAGAGTGGGAG-3’ 20

ORI SRR o TR 1 L FELE ph R, WK
5 min 2 AR M, BAE,100V HLYk 2 h,100 A f T3
B 1 h TBS B UE N ; G 95 8 3f P41 25 min,
—$(1:1000)4 C i &M H, TBS % ik YR, — 41
(1:10 000) Fi#HFH 1 h, ECL &ZJE 1 min, B
BUZ  Image J 7.0 BHMR A H 447, LH W E H
H5WZSEAKE WEEFRREARBEKFE,

2.6 ZitsEJivk R SPSS 19. 0 4 ab #H %4
B x x5 Fon, Z 410 ECR R HN R 245
B 5 P 2L 18] Lb 38, W 2 7 22 5 PE B H LSD A6 35, S
JE T 22T FHAE S B 565 P < 0. 05 FRA St
3 &R

3.1 OLXf IR HepG2 A L AF 1 R 5IE
HLH LR, ST AT A M AE TS R AR (P <
0.05) ; OL T Tl J& , OL 41 I 20 i £7 16 8 B A AU 4
HEI (P <0.01), WE2,

#2 OL IR HepG2 FFHARFEMM I (2 5,0 =6)
Table 2 Effect of OL on activity of insulin resistant HepG2

hepatocyte(x +s,n=6)

13 o £ 28 e B 2k A715 %
/mol-L ™! /wmol L~ /%

EH# - - 100.43 +8.72

A 1x10°° - 98.84 +8.63"

oL 1x10°° 50 143.75 £10.56%

H:HERALE P <0.05,7 P <0.01; 5H R LED P <
0.05,P<0.01(£3,4[),

3.2 OL % IR HepG2 JiT 40 ¢ InsR, IRS-1, GLUT-2
mRNA EIKAM 5% 4 i, BRI 4] HepG2
410 InsR, IRS-1, GLUT-2 mRNA % 35 B % F i
(P<0.01); 5 A4 &, OL R B 3% L
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HepG2 4H i InsR, IRS-1, GLUT-2 mRNA Fik (P <
0.01), W3,

%3 OL 3f IR HepG2 41 A8 InsR,IRS-1,GLUT-2 mRNA RixH %
Mo (x+s,n=6)

Table 3  Effect of OL on mRNA expression of InsR, IRS-1 and
GLUT-2 in HepG2 cells(x £5,n=6)

o8 ] et 3% & InsR IRS-1

4 -1 GLUT-2
/mol-L / wmol L,

1.22+0.11 2.15+0.13 1.78 £0.15
0.54 +0.05% 1.08 £0.15% 0.82 +0. 08

OL 1x10°°¢ 50 1.04 £0.07% 2.06 +0.28" 1.59 +0. 119

3.3 OL % IR HepG2 JIF 40 Jfd InsR,IRS-1, GLUT-2
EHFRENZEm  5IEHH LR, R4 HepG2 4
M2k 5 Z 5 S )5 InsR,IRS-1,GLUT-2 5 H &k
FEREML(P <0.05,P <0.01) ; 5HIAIH i, OL I
ARSI 0 5P & 3R V5 55 1 HepG2 41 InsR,
IRS-1,GLUT-2 & 1 %3k (P <0.05,P <0.01), UL
Kl 2,% 4,

InsR % W 95kDa

TRS-1 e s | 180 kDa

GLUT2 e o L 50kDa

[-actin e——— 42 kDa
A B C

A IE#41;B. BHI4];C. OL 41
B2 OL{EF IR HepG2 MM FHXE A FRLAE K
Fig.2 Electrophoresis of capsaicin on protein expressions of HepG2

cells

%4 OL 3f IR HepG2 40 Af InsR,IRS-1,GLUT-2 & H XXM F M
(x+s,n=6)

Table 4
GLUT-2 in HepG2 cells(x £5,n=6)

Effect of OL on protein expression of InsR, IRS-1 and

15 W i 2 InsR IRS-1 GLUT-2
-y /mol-L ™" /umol-L.™"  /B-actin /B-actin /B-actin
E# - - 2.18+0.07 1.68+0.01 1.63 +0.02

R 1x10°° - 1.81 +£0.05" 1.28 £0.13% 1.19 +0.05?

OL 1x10°° 50 2.09 +0.08% 1.59 £0.03% 1.52 +0.07Y
4 itig

T AIONE 32 2800 A e O M b T R A R R i
AT BRI, KA W 5 2 W, OB i v 5 A A AR
o3, BERE B DM I SRR K SF- £k 2 R I 400 0 R ik
Joi k3T B2 B T O B, T O b g
PUAATE PR B & 8 Tl o SR N 25, E R

WG PEY) DAL HG OL, MIHS 22 M , 35 A 2, 8 045 Tk 5 25
U0 OL R MOME v b 32 B0 3 R R UK 22—,
SCEGAF 5T 3 W, OL A % B 35 (& K I B . Gonzalez
2 UL f Y STZ 75 S 10 B DR 3 0 4 TR0 1 4 ¢
it $2 0y OL B B s A, F & 30 OL Ay [ 1l
MRS Hyra B A G, AR kB OL fE
% 5 2 BEAIC STZ 15 5 /) DMK BRI B , [] e A RS
JOEL ] Pt B R R, SR OL LA ol B 5 i s A
FH 5 3140 Rl 2o 38 0 400k 1 384, 3 mT B 2 LB ML =2
— 0 Dk, OLL W Mt S S WA Al (EL WL A 3 o

IR /& T2DM iy EZ kK m ALl Z —, e & IR, &
VI I U VAT 2 BB R — A TR
P I R AL S S A B A, W i
E R G RS S A 2 R OB AR S ZE MR IR R
PR EEAE Y . InsR S ZE5 5L 50
BT, 5B R 456 G R AL R IRS B 2R
BERRAL B S A E 51T, SR AN IE ST
5 A R B NE , A 5 388 B A8 R A, 1
JH60 T 5 4 M LA B A0 M PN B DA G, DT R I I
B IRS-1 J2 InsR (9 T W70 21, Z 4K InsR B R
P TRS-1 88 SR v s & A Wl T Ak, 4 i 380 00%
JIR TR AL 3 98 s 45, 817 200 o %o 6 255 1 7 % B )
FPH S SER ST & B, /N BURKBR TRS-1J5 1fin 4 K F
W Fh i 2 . GLUT-2 2 JHF 20 M ke 240 &1 Y 2 265
3 B 20 I N B A B R PR R 1, R ST R
JoE K AT LM 58 GLUT-2 76 BT 40 M i | i 35,
T 00 588 T 0 X 5 250 0 1 SR BRI R T i e R
ZESESARPHEES TIE-HAERY &S
IR KA, ARSCE KB, 7E OL il JgE 5 Z Kbt
HepG2 AT 40 ifl 36h J5 , Western blot #1 PCR # Il i
7%, InsR, IRS-1, GLUT-2 mRNA Fl 7 (4 1 £ L85
B E TR L B8 OL Xt i R 5 S 4 S i 2
PRI EEVE X nl e B oE IR BHLH o

25 L RTIR  AONS - B B TS M 4y, OL J2 L
FEW 2 — LA 5T & I H B A B B IR /N
IR, 15 W5 i AR 09 VR T, A5 5256 & B OL Rgfs |-
P8 HepG2 JIT 4H g i 12 K {7 5 & 3 il #% | InsR,
IRS-1,GLUT-2 mRNA Fl % [ % 57K F, ol fEJ& OL
() R VE R AL, Sk 0 — 25 3l 4 52 50 32 (AR 4
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