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[# E]BR ST IR ARSI P Bz 2000 77 43 8 25 1 (matrixmetalloproteinases , MMP) -9 1933k B AL, ik
H & 1% 864 117 (fetal bovine serum, FBS) i DMEM/F12 1% 3% 355 3% A w0k 30 Bk N 12 4110 (human coronary artery endothelial
cells, HCAECs) 16 h(ILEIUHIE IR ) , Z G BEHLSA 6 41 (1)75 FAXT IR (Con) 41 . TEHEPLE T 1015 (2)Res20 41 #EHLE 20 ng/ml
T ; (3)Resd0 4 AT 40 ng/ml T ; (4)Res100 41 HEHL K 100 ng/ml T ; (5)Resd0+U0126 41 . 40 A 4RHE /M =
&5 B (extracellular signal—regulated kinase, ERK) #1155 U0126 (20 mmol/L) FALHL 1 h, FEI AL EK 40 ng/ml T ; (6)
U0126 41 - AU A ERK #1571 U0126 (20 mmol/L) , 4145201151 24 h J& , H] RT-PCR YA 46N MMP-9 185 1 i 41 1] )
(tissue inhibitor of metalloproteinase, TIMP) —1 mRNA ik | ELISA %Al MMP-9 Fl1 TIMP-1 & H 7K F , Western blot 4 jill
HCAECs p-ERK1/2 St ERK1/2 (R 33k, SR .3 Rk EH IR T HCAECs 24 h J5 ,MMP-9 mRNA 58 /K-8
ZHW S THES (P<0.05) ; TIMP—1 mRNA 525 /K- 245825 14 W B B AR (P<0.05) . 40 ng/ml #&3E R T H4H A ERK #157U0126
J& ,MMP-9 mRNA 57 (/K- 5 FF% (P<0.05) , TIMP-1 mRNA 5 WAk, 5 Con 41 ,U0126 2 J% Res40+U0126 414
L, Res40 41 p-ERK1/2 £ [ FRA B B35 (P<0.05) . 4518 . BT ZE AT5T HCAECs MMP-9 A= A%, FT g i T I TIMP-1 ()3
ik K ioE ERK GBS ik —id i
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Effect of resistin on MMP-9 in human coronary artery endothelial cells
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[ Abstract)Objective ; To investigate the expression of matrixmetalloproteinases—9 (MMP-9) in human coronary artery endothelial cells
(HCAECs) and to explore its underlying mechanism. Methods : HCAECs were incubated by 1% fetal bovine serum(FBS) in DMEM/
F12 culture medium in six different group: (1)blank control (Con)group : without resistin; (2)Res20 group;with 20 ng/ml resistin;
(3)Res40 group : with 40 ng/ml resistin; (4)Res100 group :with 100 ng/ml resistin; (5)Res40+U0126 group :incubating HCAECs with
ERK inhibitor U0126 (20 mmol/L)) pretreatment for 1 h ,then adding 40 ng/ml resistin; (6)U0126 group:with ERK inhibitor U0126
(20 mmol/L). After 24 h,MMP-9 and tissue inhibitor of metalloproteinase—1(TIMP—1) mRNA and protein levels were measured by
RT-PCR and ELISA. HCAECs p-ERK1/2 and ERK1/2 protein levels were measured by Western blot. Results ; Compared with those
in Con group, MMP—9 mRNA and protein levels were increased in Res20,Res40,Res100 groups(P<0.05) and TIMP-1 mRNA and
protein levels were decreased (P<0.05). MMP-9 mRNA and protein levels in Res 40+U0126 group were lower than those in Res40
group(P<0.05) while there is no obvious change of TIMP-1 mRNA and protein levels. Compared with those in Con group,U0126 and
Res40+U0126 group,p—ERKI1/2 protein levels were higher in Resd40 group (P<0.05). Conclusions ; Expression of resistin can
down-regulate the TIMP-1 and induce MMP-9 synthesis. The ERK1/2 is involved in MMP-9 expression in HCAECs exposed to re—

VEE A48 5 £  Email.: sifeifei2] 1@163.com, sistin. These results suggest an active role of resistin in the pa—
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BT R R —FhEoH BRI H 5, BRI A
HPLER 5N Thfe ENKES AL | 3 bk A R AL S5 il
B RAEA B VIR R AT BTt A8, ) [k
I (Kawasaki disease , KD ) FEEIR B0 Bk 40 2 LI i
HHRHT R AP BOE R L W] o, SRR IR R
A RES TR B kAR AT — s &, HAIL ] H i AN
THAE . AR UR AT RSO -1 LA i 2
ik FE i 4 )& 85 M B (matrixmetalloproteinases , MMP)
=9, 3 FLAJ AR Y-8 L2 A b 27k 240 B v 28 1 il
55 (tissue inhibitor of metalloproteinase , TIMP)—1
IR, TIMPs 38 1 i ] MMPs {55 15 DA i FEL 1T
2 i A1 o R A SR (R RS AR AT, SRR 2 A
LT TIMP-1  MMP-9 ik 2 556k 3h ki 1
i JCHE . ARSI B ERR TR TS N dR3h
Jik N Kz 4l 9 (human coronary artery endothelial cells,
HCAECs)MMP-9 5 TIMP-1 () mRNA 5 135
K-} HCAECs 4Hf4a bl .

1 #FRERHE

1.1 SE3aHH

HCAECs (ATCC 404 , 45 6020, 5 [H) , A FE 4145t
F (SANTA A w], FE) ; DMEM/F12 35585 K iR 4 07 (fetal
bovine serum, FBS) (Gibco, 3£ ) ; A\ MMP-9 & TIMP-1 ELISA
K 857 £ (R&D, 25 [ ) ; GAPDH (Biogenesis, £ [ ) ; RNA
PRI & (b E BB AR BRA ] ) 5 i 5t
157 & (TakaRa 225, HAS) ; 20 M 48 11 2 0050 & (R el
FEAYIFBRA ) s BCA WA ME m A IR & (R LR
WAHARRA W) s ECL & XRA& (WA WA RA A ;
ERK1/2 Hifk Kl fb i) ERK1/2 Hifk (Epitomics, 25[H)

12 ¥k

1.2.1 HCAECs B Ma4AbH Mg oI55, & 10%
FBS ) DMEM/F12 3% 3 37 °C,5%C0, 44 i 5 77 46 v B
Fi . AR Z 80%INHHE 1:2 4%, 2945 3 d A48 1 Yk B 3~
8 AN L5,

FRRSZIGTT, 7 19%FBS ) DMEM/F12 5537353557 16 h
(ME ISR ) o ZJEREALA A 6 41 (1) FAXTE(Con) 4 .
TCHRPLERE TT; (2)Res20 4 HEHLEK 20 ng/ml F7; (3)Res40
2 HEHLE 40 ng/ml T ; (4)Res100 2H  FLHZ 100 ng/ml T
T ; (5)Res40+U0126 21 . 41 i A IS ME 59875 il
(extracellular signal-regulated kinase, ERK) /I35 U0126 (20
mmol/L) AT 1 h, B AHKPT K 40 ng/ml +7iil; (6)U0126
2 AN UM ERK #4177 U0126(20 mmol/L) , 4420
¥ 24 h,

1.2.2 RT-PCR il HCAECs MMP-9 TIMP-1 mRNA ik
Fi 8 RNA $EEGGH S Ui BRI RNA | 335% 5% 8 cDNA
£k RT-PCR MIASEH , RN R 12.5 wl, SIIFHI WL 1,

P45 . MMP-9 1 TIMP-1. 2514 94 °C 30 s,iE 2k 60 °C 30 s,
FEAR 72 °C 1 min, 3£ 34 DMFF 55 72 CHEAH 7 min; GAPDH
A5 94 °C 30 s, 1B & 56 °C 30 s, FEAH 72 °C 1 min, 4L 34 4~
PG, %5 72 CHEM 7 min, I PCR PEMIEAT 19350 I 4
JE HL K, R TR I 4l 2R Ge il A7 BH P 2%l W B AR A 4
L GAPDH “HINZ: 1155 MMP-9 fll TIMP-1 () mRNA X}
ik,
%1 PCR3|#F7
Tab.1 Sequences of PCR primers

VB

S K5
I KR (bp)

F¥#:5° ~AATCTCACCGACAGGCAGCT-3"
MMP-9 __ 401
FU#:5" ~CCAAACTGGATGACGATGTC-3"

Fi#:5" ~ATGAAAGCTCTCTGTCTCCTCCTC-3"
TIMP-1 257
Ff:5 ~CCTCAGGGCTGCACACGACA-3’

F¥%:5° ~ACCACAGTCCATGCCATCAC -3’
GAPDH 170
Fi#:5" “-TCCACCACCCTGTTGCTGTA-3"

123 ELISA ## HCAECs MMP-9 TIMP-1 & & K& -F 4
HAMMT 10 24 b 5 PR L3, &0 3 000 /min, £5.0>
20 min i $RE_LE SR BB E MMP-9 & TIMP-1 4R
HFAE,
1.2.4 Western blot K3l HCAECs p-ERK1/2 & ERK1/2 {7
ML ST 24 b )5, HBA A PBS Wik 2 i ,
APEFIEICEE, A AT S min, 12 000 v/min (GRS
A 15 min, FEICE R BTG A H BCA LA 2R
Fig, H 10%0 73 2 BIET SDS-PAGE HLIK , Fe B 3541 1
h, 435 p-ERK1/2 [ERK1/2 &% GAPDH —3#i (1:2 000)4 C
RIFE , DU RS S AR R S BT (1:1 500)
WA 1 b, ECLIRFI & 5 R G ) bt
HZH R, UL H B S GAPDH 28 1345 1 o i
EAMRIEKT,
13 %itsam

FTA SEE A 45 SPSS 17.0 SEH 4 AT 52200
BHE LAIEL £ B2 (v + s) FTR R ATFA IR 2y 2257, K
Kk a=0.05,

2 # R

2.1 &8 HCAECs MMP-9 TIMP-1 mRNA & & H% oL

20 ng/ml P E T 1 HCAECs 24 h J& ,MMP-9 #AH
HE (P>0.05) . HHKPLE W E 40,100 ng/ml AF , MMP-9
mRNA ¥ .15 F Con 41 (100% ) Fil Res20 41 (P<0.05) (¥
1A K 2 .3 2), Resd0+U0126 4140 MMP-9 mRNA 7K-F-4%
Res40 20 2 TR (P<0.05) (K] 1A & 3 3% 2).

HCAECSZIRPTRE T 24 h JF, 5 Con 4IAHEL , Res20 .
Res40 Res100 21 TIMP-1 mRNA B & 54K (P {E34<0.05) (&
1B K 4 3 2), Resd0+U0126 140l TIMP-1 mRNA % Res40
AT 2250 (& 1B 181 5.3 2),
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£2 BEMAZRMA MMP-9. TIMP-1 7k F (n=3,x +5,% )
Tab.2 MMP-9 and TIMP-1 levels in each group ( n=3,x +5,% )

20 5 MMP-9 mRNA TIMP-1 mRNA MMP-9%E [] TIMP-1Z&E 1
Con 100.0 100.0 100.0 100.0
Res20 122.0 = 20.4 40.0 £10.4* 112.6 +20.2 79.9 £19.7
Res40 212.7£21.2 26.7 £8.0" 173.4 +30.3" 36.6+9.1"
Res100 207.2 =304 31.1£10.5" 204.1+23.7" 33.6 +10.5"
Res40+U0126 1183 +13.1" 28.9+10.3" 1153 £4.6" 38.7 + 10.6"
F1H 22.000 37.300 16.000 19.900
Py 0.000 0.000 0.000 0.000

F:a,5 Con HAAHEL,P<0.05;b, 55 Resd0 4HAHIL , P < 0.05

2.2 %% HCAECsMMP-9 TIMP-1 %& & %k H oL

ARFEHJEHEHTZE T HCAECs 24 h Ji7, 55 Con 44 . Res20
ZHAH L, Res40 . Res100 41 MMP-9 7 [ 32 ik 7K 34 B . 7+ 5
(P<0.05) ; Res40+U0126 41 4fi i MMP-9 £ 11 K - %% Res40
ZHIA B FRE(P<0.05) (1 1C % 2), 55 Con 4 Res20 1AL,
Res40 . Res100 41 TIMP-1 &5 /K5 BFEIR(P<0.05) , Res40
21 22 UO126ERK 410 i 70 T 191 )5 4 JfL TIMP -1 £ 11 7K - 3%
Res40 410 B 225 (18 1D & 2).

2501
2004
1504
1004

(% of Con)

504

MMP-9 mRNA #ik

150

(% of Con)

TIMP-1 mRNA 7535

(% of Con)

TIMP-9%K [ %35

(% of Con)

TIMP-1 25 |1 35

Con  Res20 Resd40 Res100 Res40+U0126
D
a, 5 Con 41t ,P<0.05;b, 5 Res40 AL, P < 0.05;
¢, 5 Resd0 41AHLL, P> 0.05
HARTERHE MMP-9, TIMP-1 7KJ ( % of Con,x =5 )
Fig.1 MMP-9 and TIMP-1 levels in each group

(% of Con,x +5)

1

MMP-9 401 bp

GAPDH 257 bp

1 2 3 4
1~4 43513 Con 41 Res20 41 Resd0 41 Res10041
2 AEKERRETH HCAECs MMP-9 mRNA FiA k%
Fig.2 Expression of MMP-9 mRNA of HCAECs in resistin
groups with different concentrations

MMP-9 401 bp

GAPDH 257 bp

[
%)

1~3 235 Con 41 \Res40 2 . Resd40+U0126 21
B3 U0126 Xtk (40 ng/ml ) FHi HCAECs
MMP-9 mRNA Rix Z 0y
Fig.3 Effect of U0126 on the expression of HCAECs
MMP-9 mRNA in resistin group ( 40 ng/ml )

TIMP-1 170 bp

GAPDH 257 bp

)
w
IS

1~4 43514832 Con 2 \Res20 41 .Res40 ZH . Res1004H

B 4 FEIREHRIZETFH HCAECs TIMP-1 mRNA Rik b
Fig.4 Expression of HCAECs TIMP—1 mRNA in resistin groups

with different concentrations

TIMP-1 170 bp

GAPDH 257 bp

1~3 43 5CZE Con 41 . Resd0 41 . Resd0+U0126 2

5 U0126 xf#k#i= ( 40 ng/ml ) FH HCAECSs
TIMP-1 mRNA &iX # 0
Fig.5 Effect of U0126 on the expression of HCAECs
TIMP-1 mRNA in resistin group ( 40 ng/ml )

2.3 &8 HCAECs T/ p-ERK1/2 5 ERK1/2 & & & ik
T HCAECs 24 h Ji7, 5 Con #H U0126 2H )% Res40+U0126
ZHAA L, Res40 2 p—ERK1/2 2K 1361k W] W 8 25 (P<0.05) ;
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Res40+U0126 41 p-ERK1/2 & 146355 Con 41 \U0126 217G
PR2ms(Ee6.#£3),

ERK1/2_
o 250 A
Z - 200
=3
€3 150
=< 100 =
R
E< 50
&0
AT (40 ng/ml ) Con Res40 U0126  Res40+U0126
- + + +
U0126 (20 mmol/L.) - - + +
1 2 3 4

1~4535124 Con 41 \Res40 41 .U0126 4 Resd40+U0126 41
5 Con 4H,U0126 4 , Resd0+U0126 ZHAH ., a, P < 0.05

& 6 £&4H HCAECs p-ERK1/2 5 ERK1/2 EARILLLE
Fig.6 HCAECs p—ERK1/2/ERK1/2 protein level in each group

%3 #&4H HCAECs p-ERK1/2/ERK1/2 BEFRIALLE (¥ +5,%)
Tab.3 p-ERK1/2/ERK1/2 level in each group(x +s,% )

20531 p-ERK1/2/ERK1/2
Con 100.00
Res40 176.50 + 41.15°
U0126 61.77 + 42.06
Res40+U0126 96.57 +30.8
F1H 6.368
P 0.016

1 :a, 5 Con 2H,U0126 2H , Re40+U0126 ZHAH L, P< 0.05

3 3 i

HEBT 2 AR /N R P 5 | e iR 5 R HE BT A5 44 .
Bl WF 75 IR, AR BARPTZR AKETE S M 2 0
P AN RN ST R g Ry AT 3 R, AR
RIABESE & B, KD JUHOZ A e R sl ke 495 28 L
THE TR A B, 1K 40 ng/ml, HRAKHTE AT RE
Sk o¢, SRR S 5 el v i 2k
B N A1 i A DL AH SCHE

LA W55 2 W MMPs 78 41 it 415 o K 3 Jic i
R AR R EZ RN, MMP-9 5 ki1 %
YIADE , B WF9E B/ N = MMP-9 i, HOas ik
PAE I FREE K R TIMPs 150 4 J8 45 i 21
HIF, T MMPs B3 M, Hor TIMP-1 J& MMP-
9 R Sk TR PEI IR, ARSI S5 R R vk
JE BT I HCAECs J& , Al fff MMP-9 mRNA
J A KR TS TIMP-1 mRNA 58 FKF- B

R BRI R T R IR S Tk N Bz B T g 5
3 MMP-9 K T TIMP-1 (3354 %,

22 Z4 5 AL EE P (mitogen—activated protein
kinase, MAPKs) 45 MMP-9 {5 il 3 B e,
MAPK £ 2%, Horf ERK & T4 4 8L MAPK
f33% ERK1 (p44) il ERK2 (p42) ,ERK HWHAL T
FeA BRI 5 725 A p-ERK1/2, 1% J5 19 ERK
REEDEE AN TR A K B E 3 ST

ENEAL S I R T R AR AR, AR R
TEFLIE M ERK B930S AT 5 S MMP-9 3Rk
HEmue A Sz a6 g8 S i R B B (IR R
HCAECs B r]{ff MMP-9 3 X 3k 8 i, 45 7 ERK
7] U0126 T HiJ5 , MMP-9 mRNA 235 I 4%
%, R H AR 3 1 HCAECs p-ERK 2 #3k
B 3 PR R KPR T el AT p-ERK 3 R Y
HCAECs MMP-9 5Kik . 4 HCAECs #% U0126 Fii kb
RIS AP ST TIMP-1 B335 0 B 484k 4%
IRHRPUZR A TIMP-1 YR IA W] fig K iE o p-ERK
(EREpiliz

ARSERG R RIE T HEBTZE AT HCAECs MMP-9 |
TIMP-1 BVE , - UESE p-ERK 8 %] /5 MMP-
9 A AL, [FIBHIESE T H$TE ARl S ERK i
B R TIMP-1 A5 MMP-9 Kk, & 57
JVK P B A A et 7
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Expressions of TNF-o and ICAM-1 during myocardial ischemia/reperfusion

and related regulatory mechanism
Zeng Min ,Wei Xin,Wu Zhiyong,Li Wei,Zheng Ying,He Yangli,Wang Ping,Zhai Wenting
(Ward 3 Department of Medical Care Center ,the People’s Hospital of Hainan Province)

[ Abstract]Objective : To investigate the release of pro—inflammatory mediators ; tumor necrosis factor—a(TNF-a) and intracellular ad-

hesion molecules—1 (ICAM-1) during myocardial ischemia/reperfusion and related regulatory mechanism. Methods ;Totally 30 New

Zealand white rabbits were divided into 3 groups:sham group,
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BT 18] A A
HEWMB:BEa A2 AT R B (%5 :81260043,81100153) ;
B h A ARAFAA TR (%5 .310130),

cardiac ischemia/reperfusion group (the left circumflex coronary
arteries of the rabbits were ligated for 90 min then untied for

60 min) and PDTC group (20 mg/kg pyrrolidine dithiocarbamate
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was injected intravenously 30 min before cardiac ischemia).
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