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Research on expression of CTGF in myocardial interstitial

remodeling in infracted rat model
GU Yonglin et al
(Department of Cardiology, the First Affiliated Hospital, Chongqing Medical University)

[ Abstract ]  Objective: To discuss the expression of CTGF in myocardial tissue during myocardial remodeling and to understand the
molecular mechanism of myocardial remodeling after myocardial infarction. Methods: Twenty four SD rats were randomly divided into two
groups sham group and infracted group. In infracted group left anterior descending coronary artery was ligated for 8 weeks but not in sham
group. Collagen protein of myocardial tissue was tested with chemistry to understand myocardial interstitial remodeling. CTGF protein were
studied with immunohistochemistry analysis. CTGF mRNA expression was tested by reverse transcription and polymerase chain reaction
(RT-PCR). Results: Expressions of CTGF protein and mRNA were significantly enhanced (P<0.05) in infracted group, as compared with
those in sham group. Conclusion: CTGF relates to myocardial interstitial remodeling after myocardial infarction, which may be associated
with the development of CHF and prognosis of myocardial infarction,

[ Key words ] Connective tissue growth factor; Myocardial infarction; Myocardial interstitial remodeling

LAUEFE (MI) JEHEFE X O LA ISR FE P T RRIRIE AL, R R S 5.0 LE R E 8 A 6B R
AL RAEBSE X O LA M AR K . AR ET 4 £ g it YERIPLE, s O E E IR ALK 5 .
B (6] B SR AR, X R O R S AR (L BN A R E
# (LVRM ) , LVRM E &m0 U8 G iy B 1 HRE5AEZX
HE , BHEBEINSTFILHEAR 4%, CTGF 2
EEEIN—FHNBAEIERE T, EES/EH L1 %%
RSB AT BT R P A E E AR, CTGF BEAR SD KK 24 A, B =FEEKFKIFERLB P+ L
IR MEREERFEEEEANA R, ALK R4, BEHERH) 3~4 N H IS EE R (240 £30) g,

AR OIS, Rt e m oy 2 B
&\ RNA $2BURAH & TRIZOLM-MLV %5 —%f cDNA &

VEBMB BAK(1972- ), 8 ERERF ML, A&, PCRY AN E, WWHE LHETEYTEERE
IERRF Q. RBCRASEAEH R AL RBUA R CTGF ikl & RN - A M THEER



http://www.cqvip.com

—An -

P 000 http://Awww.cqvip.com]

EREEF K 2006 £5 31 %% 1 8§ (Journal of Chongging Medical University 2006. Vol.31 No.1)

g 1oLl e e A AT
IS R i AR R R )
J’WI IHMHLM’ SCHGE 514 1 i 1 4 51
’ 3 P41 57 ~CTCAAA-
=30 (383hp) 7 i RS

N

¥ g5
llwﬁ"ihk

41 hf T
& Dml/kg {4 i
5 T I A% LI A
4 A IS KT LB - AR 3mm GhAESLATSE
ARSI L P 2 1 R

TR ARBR I B 30min ArEL e
TR ANIK . AT Bw LEAEA . AERAEK L
B2 BB RE-PCR B broAs B8 TR0 R FEA 807G
ﬂiiﬁ&?Mﬁ[ A7 ‘Wi&‘l%‘u‘ﬁ{tl’wh»'f‘lllh AR T R E

L7 R B
G

AR A L RIS, A f I U L

(2 i anuﬁt
JE 3min 3 030 LIRS R R0
Fis 040 TEN LCF IR

TRl
DI S E AT

16 RT-PCR
JH Trizol i 78] i LHLE RNA,
OD280nm LT >2.0 1 FEfl sk - 4

JLARIE fE OD2600m Fil
CLIRT: £ RNA
S Oligo (T ) G190 1jn ) K RNase L KHC ol (G (
B 1201707 3 KLY 5 B ACS x eaction huffer
Al 1Omim ANTP Mix 211 Rase Inbibitar 20U, 37°C Smin: 1
B M=MULY 200,37 60min. 70 10min. vk [H% . QIPCR:
RT 4 101 2mm ANTP 2.5 1,10 % PCR 98 1h il 25,
MgCly 2.5mm. TagDNA %4500 250, |, F#ig14% 100
K RNase RUAERBE ol MEEIEELH 2501, 94
Smin filEHE 940 404,55 405,720 305,35 T 720
VCR 7425 1505 HIREE I ety
17 it Al

B LR £ FRifli 2 (s ) 25
VAR ATHT 15 Pe0.05 I g 4 b Bt 2

pmolll..

10min

H SASR.0 4t

2. UL FR R A

FRlfi e 1 F A

A WL AR,
(P<0.05, % 1)

A JILE HEIE L (£ RESE

A4 R A W E %R

R FAKROIZHERSE (=8 %)

FEI Bt Coglmg ) Pl
(LSS 361092
st 4 562 +254 e

22 &L CTGF & afkik
IEA P Y AN R CTGF 31 R ()
TALDONL AN, FISE 8w [N FERTELC LA
I i AL 240 R 1 ISR X
u-mfmnm-'smuﬂuqw( A e
HAT 36 05 5 A R Pl s

B BFRACTGF HO S 8x100

B3 FARAFEER CTCF IHC LERx100


http://www.cqvip.com

FRER FS54E 2006 S35 3145 1 88 (Journal of Chongging Medical University 2006, Vol.31 No.1 |

0 0 O_http://www.cqvip.com|

— 49 —

2.3 WAL CTGF &k i £ 4%
RT-PCR 53 7%, LWL CTGF mRNA 7E{R F
AN TFIE FERT 8w 7E-CLEH 20 i ik

B4 FAREACTCF RT-PCR BEIEKES
3 i

3.1 SR ST A AR LIS R #

I 2 AR 2 2L ML AR e SR 1 g — AT )
TR BRI E (1 F O R BRI, LT AT
TR S A0 T e e D o ML ) 5 0 i
£ T 1) T30 1% 2 % 10 4 o FUILATE B K5 B T ) dk 4 o
ba o G eP RN A A R e L
i i 240 g L W BT 2B L O IR FE 41 74
i AR T Ak ] S I, A A DR I SR L AL
TE S A7 A L AL ) i i
3.2 CTGF A5 L8 58 5 2 LA f & #

L HIURESE RS O LA S i oL | 25 Z5 8L 0
WUEF SR ; {EA S8 D BILE £ 2
A1 LT ARG AL | 5 H RS 5 45 S Sty g
TINS5 ol 45 4 3 40 4 % A 0
3, 3SR Z R R S0 RIZE 5 O HIURTSE A
() 57 90 0 56 50 0 I JUL RS A 2 24 A 0 4828
(B AtTA o2 I A 4o 1 o8 i Y, oD s WY s
ST, B ARG s S (T3 L 7 5 R S 2 i
PR T R HETA O ) RSB ] S 0 BT
WEL AT 68 = R AL 33, B2 00 LA 20 b 3 38 frris
LA S AT A BB L 5 7= e e D e e 2%
BRI T ( CTGF )& —F s Sk m a0 4
WAEZ BR . A F Bl 36~38KD, i 7 4 % B 1 — fi
BT R N . Tl S0 A R L
HE RSB R AR FEAT RIS 2R L S R
AL ST AL IE IR A B U108 2 7 L B B 1
FE S AR A, S AR R A (L AT
B, ML, 1 HE A 60, A oA LI
HSE 5 AEMFE X S AERIFEIX CTGE % ] .mRNA £
A BRI MAEAR AR LT 3k L i) CTGR

=1
L

S T WA FE IS 240 B S RE 5 T4 TR JE B 7E
LF R FTEMA R E . EERTER T CTGF
FE IR AJOFARAIR , 7 FL = %2 e ) S 20 i 268 HHE R
HHEH . Ohnishi ZE0885FL I B A ARk Sh Bk
GG HILEESE R SRR, 7ES5FLES 2.7 Fi1 14 K
HISEIX CTGF mRNA 4 $IbE i1 6,28 F1 8 . #54L
52 K CTGF mRNA G2 fi FHE ik £ X 9.0 L4
TR R ATAL . 55 7 K CTGF mRNA B0 E T 5E X
Ll FLIT A I 2R 4H 2048  CTGF mRNA Fik 5
al O 1 VISR o L T ) BEISE mRNA {55 2k
B3 U] CTGF FESE X 5 R G B, CTGF
SRS 2,7, 14 Fodo b 08 . {500 4E.C IUERE
DX CTGEF M 4K, CTGF (0o B4 5E 5945 Pt
PR E M. Chen 2996 B CTGF mRNA KF
{6 L HUREET 4 A o 0 L b b iy 2 5. A
TCF-B AR ACGILALETAEAMT , CTGE mRNA 500
23 {75, [ ETHE M 2R (1 I 7 1%, T i g v
P -1 K30 3 5. 540, cAMP 9 55 R 7
forskolin J#E7 71T, % 0 forskolin LA A S
Al FE I CTCF Feik. [/ —#eBEAKFENY forskolin
{f TGF-B S/ CTGF /K F I 4 1%, i CTGF
LT NEE 6 £, BV CTGR Feik i 17 2 it
TGF— B AR FIAE PRI HL G HET F i, BT 4 4
B P 4 9 N IEME TCF- B AT IS CTGF iy 2l A
oo AT O WIAERE S 8 R R RO ER
FE A ARVE X FHE RS X BRI i & i CTGF B 15
Fl mRNA 5T il —F 5L T CTGF Fik e L
HILHESE S AL ) 055 o 948 e g 44 T
CTGF TEA A A MIFP 2 A A5 EAE BB B
1F T A& AR B, [

o LB . Ang I BEfLAE CTGF

SRR L LS T A ng 11 B0
IURESE .0 AILAT 20 0% T S35 1) 7, 19 4 22 ] B 4
LN LA K CTGE 60 URE SE A9 #1045 3 B e
SR AL S CEAR RS S SRR
HE— B ABIT . B TTHENE AL WILBESEAY 55
TR BRI RSO B R LK e A @
BB Ak S R A L R

2 £ X W

(FHE 11T


http://www.cqvip.com

BEERKSSE 2006 &£ 31 %5 1 88 (Journal of Chongging Medical University 2006. Vol.31 No.1 )

D000 http://www.cqvip.com|

— 131 —

2 % X W

[11 Andrulli A, Perri F, Annese V. Guidelines for treatment of
acute pancreatitis[]]. Gut, 1999; 44:579-580.

[2] X NF 2R / 2R A 45 B AR Y IS W R U
(B [J] HEegs % FINE I S 4= 5,2000; 23(4): 203.

[3] E&fu, HIRM, FEZ, & 2RERESIRABITA
PEBAR A )] P ETHLA R, 1998:15 : 208.

[4] BH{73k, ZEREE, RIS iE B EST jA77 FAE BRAR R [1].
FERBSMRL 2R, 1999; 11: 70.

[S] Kusske AM, Rongione AJ, Reber HA. Cytokines and acute
pancreatitis]J]. Gastroenterology, 1996; 110:639-642.

[6] Mandell GL, Karl IE , Timmins HS, et al. Neutrophils and

pentoxiofylline[J]. Am Rev Respir Dis,1988;138:1103-1105.

(71 & ¥, 5 AR, HERRILE. Atk - # ki i
HEERERBRRQTHNE I PERNFERE, 20037
483-485.

(8] THMY, BT, X =% s @ ikingEd 7 1ICU
s FET ST o B &AL, 2002; 4: 17-19.

91 X3, BEM, TigH, & BHFRIL SRR m
W BT AW EREBRE R &AM RBUE]. REIFR S
faEAE VI, 2003; 6: 343-345.

[10] i 30, 0 U7 At R IR 2 MR PIR A 25 &1 (ARDS )
H55MEME ARDS [J]. FENRIZLRE, 2003; 42(7): 517-519.
(1] B R ERE S Btk R I Z AR
RERERS LA & 1T 62 BlHR &), FEEREREZ, 2005;12(1):110-
111.

R T T e A S Y T S T S A T e S e S S S T S e S P A YAV S VS Y8 2 2 e e S S S N

(EEF9T)

(11 | 8BRS 0T KA REES MO LR P AR
&5.0 R ESUE R A AT ERER R, 1998:23(1):
8-11.

[2] Kozlovskis PL, Gerdes AM, Smets M, et al. Regional increase
in isolated myocyte volume in chronic myocardial infarction in rats
[J]- J Mol Cell Cardiol, 1991;23:1459-1466.

[3] Weber KT. Cardiac interstitium in health and disease: the
fibrillar collagen network[J]. J Am Coll Cardiol, 1989;13:1637-
1652.

[4] Anderson KP,Walker R, Urie P, et al. Myocardial electrical
propagalion in patients with idiopathic dilated cardiomyopathy [J].
J Clin invest, 1993;92:122-140.

[S] Chen MM, Lam A, Abraham JA, et al. CTGF expression is
induced by TGF-? in cardiac fibroblasts and cardiac myocytes. J
Mol Cell Cardiol(]], 2000;32:1805-1819.

[6] Ruperez, Lorenzo, Blanco-Colio, et al. Connective tissue
Growth Factor is a Mediator of Angiotensin Il ~Induced Fibrosis
Circulation[]], 2003;108(12):1499-1505.

[7]1 Ohnishi H, Oka T, Kusachi S, el al. Increased expression of
conneclive tissue growth factor in the infarct zone of experimen—
tally induced myocardial infarction in rats[J]. J] Mol Cell Cardial,
1998;30(11):2411-2422.

(8] BEMM, X 35, X/NE. MEEKE T REZ AR
e R AR TS I P X S AR A A K B TR A R ). S
R 5 BT E RS2 2000;9(5):423.

A A A A A S S S S S S S S e A e Y T S N S A Y Y Y N N e S Y

(EEF 90 W)
M55 ), 55 MTB HkiIGHE B LV XX, H
FeBl s i FHRAE B, fent, FIrUl R E 2450 A
Lo 7 o TR B R 4 b X0 ) e 0k ik B 1 ) 5
MTB 25¥piguskt, 5 EPRHEAT 0 LB 22 51, b5
HERA—2, AMEER RPN . Wk h T
Z, XAE R R K BARAR . #7575 W% He 451 1
AT R B B B4R 10°mg/ml . 10" mg/m] B &
W 0.1ml 3 A 107mg/ml  10*mg/ml B & &
0.1ml, MEB/RAMERLER, EiEFEEE
MTB A4 KHEH <50 MREEREH . BRI
I 0 R R A 33 T 86 V3 7 P T U R
fi, MTB 258050 RN S, 8 VR0 R A s LA
B,

2 £ x W

(1] R R B e S580R 12 W A B S K AR ). B B
Z&7E,1996;18(2):80-85.

[2] Bowends SE, Kurzynski TA, Norden MA, et al. Rapid sus—
cepitibility testing for nontuberculosis mycobacteria using flow cy—
tometry[J]. ] Clin Microbiol, 1996;34(6):1386-1390.

[3] AEFLIE 4 SRR ERISHTEI. 5 1 IR, L AR T
A i RAT, 2003:147-151.

(4] XUFLL, 5T BB, 55 BB I Kk 2 E S5 0% R 2 B
HEABURR W EAFT (1. FEBEZRE, 2003:25(1):
16-20.

(5] #srd ik I EEF ERHAERRIE (Al )
SRR BT B R IR, 2000;16(4):18-20.


http://www.cqvip.com

