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H OE. HNY HWiTE4rH 24K I (connective tissue growth factor, CTGF) F11 T 2k il A4 3 5 4 J& 75 11 /i ( membrane
type 1 matrix metalloproteinases , MT1-MMP ) 7£ R0 BT 7™ A & 8 6 g R B0 = R BT ER I rp i Rk RAER . ik 32
BIFARBF 53R 2 R IR A2 (PO) 16 1], LRSI IKIEEAE A F SIS, S AR <1.3 om, Bl L2 =
40 mmHg I AT 4.0 em® ; ZHIEHAS L (MS) 16 i, by sl — JIRepk 78 hAT S B R f # . X IRAL R 5 B3
SMETT U IE R N ARASFESETS 0.5 h PYERAR o SR FHCNERZ R 73 0 AR TR o DI REAR L 5 AR B 25 2 00 B 2L S UL I 5o
200 IR U FTUBSE S 27 44 Masson Je 8, i o O LIRS S 4T 4 5 i 5 1 ] RT-PCR AR X 4% il b 48 CTGF ,MT1-MMP mRNA
RIKEBHAT M. 858 PO AUEF th FAOE B0, TB s Ot AR , MS 410 UUIBEAR R, PO 435 0L
TR R 2T Ak MS 20 Kot RE 2 189 A W, il 7 B 1 2 A i AR 2 I AR IR 4T A3 4E (P < 0.01) . PO 4 CTGF MT1-MMP
mRNA FikEIH B 5T MS 4RI EL4H (P <0.01) ; MS 20 5 % 40 CTGF \MT1-MMP mRNA 235 & ¥ 0] & WAk, MS 44
CTGF mRNA AT TXHRZE (P <0.05) ; MS £H 5%} 20 MT1-MMP mRNA k22 AW B (P >0.05), i CIGF 5
MT1-MMP £ Fe J 48 0 far I 00T 19 2B 3458 , T RES 5 TL.O WL MR JE ) & Rt 72

REBIA : RMRE MR R B A 5 SO s G AR AR R N 5 | SR AL T & R 2 1 T

i Ei%x49FES . R322.11; R363; R543.102 EkFRINEG . A

Expressions and roles of CTGF and MT1-MMP in extracellular matrix remodeling

of left ventricle in patients with aorta valve stenosis

ZHENG De-zhi, CHEN Lin, XIAO Ying-bin, HAO Jia (Cardiovascular Surgery Center, Xingiao Hospital, Third Military Medical
University, Chongqing 400037, China)

Abstract: Objective To approach the expressions and the roles of connective tissue growth factor
(CTGF) and membrane type 1 matrix metalloproteinases (MT1-MMP) in valve disease with pressure overload
which induces extracellular matrix remodeling of left ventricle. Methods Of 32 patients, 16 cases were pres-
sure overload group (PO), who had the multiple valve disease with predominately aortic valve stenosis, having
a ring diameter of aorta valve less than 1.3 c¢m, cross valve pressure gradient equal or more than 40 mmHg, and
valvular regurgitation less than 4.0 cm’; The other 16 cases, as mitral stenosis group (MS) , were simple mitral
stenosis patients with single valve replacement. Meanwhile, 5 normal individuals served as control, who died
from accident. Echocardiography was used to analyze the left ventricular function and detect the hypertrophic
level of the left ventricle. Left ventricle muscle samples were obtained during operation. Histological features
were studied by Masson staining, and collagenous contents were quantitated with a computer-assisted imaging
analysis system. The mRNA expressions of CTGF and MT1-MMP were detected with RT-PCR. Results
Concentric hypertrophy was observed significant in PO group, but myocardial hypertrophy was not found in MS
group. Compare to the MS group and control, PO group had significantly more collagenous contents in left
ventricle, thickened vessel wall, and narrow lumen of blood vessel (P <0.05). The mean mRNA levels of
CTGF and MT1-MMP were significantly increased in PO group than in MS group and control (P <0.01). The
mRNA levels of CTGF and MT1-MMP expressions in MS and control group were both lower. There was no
statistically difference of MT1-MMP mRNA expression between MS group and control group (P >0.05),
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but CTGF mRNA expression was increased in MS group compare to control (P <0.01). Conclusion

CTGF

and MT1-MMP expressions are significantly increased at mRNA level in pressure overload induced by valve dis-

ease. It may be one of the important factors which is involved in the progress of concentric hypertrophy and the

process of extracellular matrix remodeling of left ventricle.
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membrane type 1 matrix metalloproteinases
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I i EE AT B, MR R R E TR 5 O
BEFDIREMK EAERT e 5.0 R H R EBERE SR A
K TR EE KO A B T R T S B OR AR
X 2200 2 7 A R 8 A e, o LR A7 356 5 B 3 A
SRR T, S B E R BT E . 4542
KK F ( connective tissue growth factor, CTGF) F11 [ 2&
iR L i 4 J& 25 8 ( membrane type 1 matrix metallo-
proteinases , MT1-MMP) R 2.0 28 8] 51 51 98 JE 1 5 %
IHEE K, ABF9E E 2 ik RT-PCR J7 ik A
TROF- Xl B 4 R BB 0 L2 21 b CTGF \MT1-MMP
RGO AT E 153 1, 81 CTGF \MT1-MMP #£
TN 7 A R 0 AT T 3800 28 R Jo o 9 v A A
AT, [ B A 8 577 711305 e R PS5 s it 3800 28 ] Joit o 99
P IR IR B S

1 BRI

L1 —f& R

L11 IRIRSERE 264 32 52 2007 4F 3 -6 H EFBE.Co i
M TR B4R 1 SR A ) 3 2 2 A FE R
J1#B AT (pressure overload, PO) 21, DL 3 3l ik e 5 25 Ry 3 Al XY
T, 3L 16 1] 5 LAl —JEH A M5 72 (mitral stenosis, MS) 4,
16 ], Fr 2R E LATRBE AR O MR B A A R i, PO 4R
BT MR MS 21 2503 3G K, 2 (A B8 M 2 0 28 I BE ) A 3
JEE T B O MR R, 00 2 B R B, O IR W 4 D RER WL
W358 R , BRI I e 25 ] R v T MS ZH RO L
TR CNEN T RE R T o 2 4 A 2 R Hi R S A Bk L3R
1L, ZER PO 20 F835 2 Sl ORI 52280 2 LA I e, e 11 AR
<1.3 em’ B 22 =40 mmHg, [R5 BRORE 52 A 8 1o
4.0 em®; MS 414 Bal SRS EA T O E R . Hop

B, Vg 1), 0 r I I H R LT A0S IR R Bk O K C I vf
B ARSI 14 T R Sl (R o A% 2 B A HERR A i
B 25 A b 10 52 i S B A N 430 R G 45 46 2 S5 ST e
SECOWIL LRI T RE . XFRELH 5 6 A P RdsAS, ILE &
ANFET AR AN 2 O & FLSR WL, Feh BBk 2 ), 2ot 3 i), 4R
#% 28 ~44(35 £6) &, ABFR AT R AR HZE L 2 b e, I
BRERERENIEFE,
11,2 fRAidE MIEERARSE L0 FEILKIRALER
R, X ISR ASAESET 0.5 h WEUH . FRAds—40 =, —6
OIPR AR TR A T R PR B O & 2Lk LA 2040 i 2
RNA) , 55 —#50E T 40 m/L ZRPREREE 4 ~6 h, & A5
AL ESEYI R 0.4 wm,3 ~5 K, % ], Masson Je 8,
1.1.3  FE5) Trizol ( Invitroge 2\ #] ), ReverTra Ace-
a-""First Strand ¢cDNA Synthesis Kit (TOYOBO /A ®]), PCR
master mix(2 x ) (Fermentas /y%]) ,DNA #x# DL 2000 ( TaKaRa
Z3w)) ,CTGE \MT1-MMP 5| ¥y b ifg S A4 ¥ TARHOR 23+
B o
1.4 FHiLe UNO Tl PCR 4% ( Biometra 2> &) , IY-SPC
KL AE (R B AR TR AT, DG-T ARSI HL Tk AR
(dbmt sl AR H R & Rty ) , 1-13 5 385 .0 Bl ( Sigma 24
A]) ,400 WARZ SN AR RS (MR AT o
1.2 S pLgm e fe i R 64 T A F AT

DA ZZ: 40 ml/L 22 5 R VA 11 8 , 85 1040 I A 34, 3%
LRINY )R 0.4 pm, Masson Qe 8 SBEE T UL, BAIHR
AT 2 SR A, I TPP 6. O [R50 B 54240 i 0 JU LSS B
2F 4k, £ S EAE AL A SIS TS . Masson 22 8, F i iR
LR 2y W, O LA B R TR AT (e I o O AL T 25 AR 40 8K
(CVF) FnC LI 4 JR] Bl e S T AR 5 A s T AR 2 L (PVCA)
o CVF =0 WU SR T B T AL BT TR, PVCA = /Nali ik 1 )
RIS R B A T AR . BT A AR A BEHLER 4 A0 57 &, BOF
¥IE,
1.3 <L+ CTGF MT1-MMP mRNA % ik 69 ¥ &

PO 4151 6 5], L1k 10 4], 4F 8 14 ~ 66 (44 +10) % s MS 408 oM
P 7 B, Lok 9 B, AR 33 ~65(52 £9) %, RATHREW LA 1.3.1 SEEITiE
RN R DHER (RO VR BB A 1.3.1.1 RNA $2HU N ik 5% BUbRACZH 2 30 mg VR A

SRR AS N IR BB, A AT NYHA O3 fg 1T 4% 20 ), M 2% 11

JB A Trizol ¥, 299 (VK E#RAE) o B2 BRES IG5

®1 WEREERATEE DHEBEAR (n=16, xx5)

_— L EERE % A S el FE A BE PIE TR i 5% TR F2 Bl o Fels B
P44 (mm) (mm) JEERE (mm) (%) (%) JE2 (mmHg) JE2E (mmHg) FEH(g/m?)

PO 41 51.66 £2.27% 10.73 £2.26* 10.55 +1.55% 32.51 £4.32 59.87 +7.08 10.23 £3.172 56.26 £18.842 152.35 £23.14#

MS 4H 45.9 +2.60 8.90 £1.21 8.94 +0.82 33.83 +4.54 61.84 +6.62 21.74 £5.12 8.56 £1.55 103.00 +10.38

a:P<0.01,5 MS 2B 1t4
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A:PO 48;B.MS 48;C. *Ff8 40
B1 AOENHLAFBEMZE (Masson 3 & x400)

45, B RNA - 80 CIRAEA . RUGEHMAR 20 pl :RNA Bif
1 pg, Oligo(dT)20(10 pmol/wl)1 wl, RNase Free H,O {&F1 5
RNA BB fRBLZ A1 11 pl, 5 x RT buffer 4 1, RNA F0 51
1 w1 (10 U/pl) ,10 mol/I NTP 2 ul, &% 5 1 wl(200 U/pl)
7)) eDNA -20 CLRAF# .
1.3.1.2 PCR LS S HMABWY IS RMAIRRY 25 pl,
£ cDNA Bt 1 pl, B K T ilE5 1945 0.75 ul, PCR master
mix(2 x )12.5 pl, PCR H,0 10 pl. &4547E A : CTGF Yy
58 °C,MTI-MMP % 55.5 °C,GAPDH % 54 C. %4548 9)5
%), CTGF I ¥if: 5'-GCATCTTCGGTGGTACGGT-3', T ii#: 5'-
GGACCAGGCAGTTGGCTCTA-3', §" ¥4 K Bt 297 bp; MT1-MMP
F3iF: 5'-CAACATCTGTGACGGGAACT-3", T ¥iF: 5'-CAGCAT-
CAATCTTGTCGGTAG-3' , ¥ 1 F B 305 bp; GADPH [ ¥i%: 5'-
ACCACAGTCCATGCCATCAC-3', T Ji#: 5'-TCCACCACCCTGTT-
GCTGTA-3", 414 F Bk 450 bp,
1.3.2 SR04 10 pl 784 AT 1. 5% SR R BER
VK, HUE 120 V K SE B S TEIR L 58 (EB) i e o, S24MTTF
WUEEERIT R . B /T T3 Geopro-32 AT 257 IR BE 43
BT, LISF- 34005 BE (3R /R FEAAT AR BUE . % B i3RI 8)
A/ NS E GADPH F- Yo% BE(E 15 2] & Bl bn 4 B 1Y
HE R ARG Rk o
1.4 %it5F o8

BARLL %+ s IR, A SPSS 10. 0 et 4 474017, 45
IR HEBCR ¢ K5,

2 HR

2.1 BESENIRT HETNE
LU BT A Masson He o, 85 R W42 I JBL 2T 40k 94y
WA AR, DNV K TR (G, PO 218 0 JUL ] 3R v e
JEEF A N, S WCIR M 1A R R . A I AR e A
CVF PVCA {5 MS 41 F it B2 W) . 725 . S 26128 3% .00 L il
Jo R R ST i T 2 Bk B4 i, CVE  PVCA (B 504 18 4 3%
Ko B ULFE 0 WU LTS S AT L 1362,
2.2 & AESFILKI CTGF MTI-MMP mRNA % ik
PO 2 CTGF MT1-MMP mRNA 3k 5 T MS 4 A%
WRZH , 22 543 it 3 L (P <0.01) ; MS 41 5%} B 4] CTGF,

MT1-MMP mRNA ik ¥R SR, MS 21 CTGF mRNA %3575
TR, HEF A IT2E L (P <0.05);MS 41 5% iR 4]
MT1-MMP mRNA £k #ZRTLGHAE X (P >0.05,82,%3),

®2 BHBEECENRRIESELR(% ,vx5)

; L 14 L S T AR
205 1% IR AT B T
PO 41 16 14.25 +2.03% 1.52 +£0.172
MS 4 16 7.12 +1.30° 0.98 +0.242
pogiicEs| 5 4.01+1.15 0.76 £0.27

a:P<0.01, 5840 L% ;b P<0.01,5 MS 4arbix
M 1 2 3 4 5

2000 bp—

1 000 bp—
750 bp—

500 bp—
250 bp—
100 bp—

“—GAPDH 450 bp
«MT1-MMP 297 bp

A:CTGF mRNA ; B:MT1-MMP mRNA
1,2:PO 21;3,4:MS 28;5 ;33 40 ;M DNA 47 ( DL 2000)
E 2 PCR#il%&4 CTGF, MT1-MMP mRNA {5 %

*3 HHABEALOEZLI CTGF MT1-MMP mRNA

A RIEZLE (v £5)
205 Tk CTGF mRNA MT1-MMP mRNA
PO #4 16 0.569 £0. 0412 0.433 £0.0112
MS 4] 16 0.299 +0.016°¢ 0.177 £0.017
Xof IR 2 5 0.279 +0.020 0.168 +0. 006

a:P<0.01,c:P<0.05, 534 bsi;b: P <0.01,5 MS Z1rbix
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ZeE R I AT TG RO LA IS K, AR a] e MMP mRNA 7€ PO 2 P30k W 35 , MS 28 Kot iR 28
JEerde JEH L AR S L AE e s i, B2 0 I PR AR i, CTGE mRNA £5 MS 41 &5 F
A UL S 3 28 G B Pk A DRI R SR TR, BAT PO 4 AR 5T 1B S IR

B 4 TR 5 O I D) R B2 AN, 52 i TF- R 1) vz 3
JERk, MRS L B R R E MK E AR A R E
BICGIREREZE B) oh 1 25 TR 25 T i, O % R fumes ()R )
fufar) BN, FHURE O E 0NN REAE K,
O WA AEAS R, O BERG ., 77 AR [ O PR IE R . i —
IR BE LD E SRR KWL T R A
T2 SRR B AR 11 B 435 4 1) £F Ak il
G MR RO O VA AENLT AR, AR A, O =
R AR/, 2 RE IR M 2540

CTGF J&Hrir & I — P M FE 4T e Ak & AR
PR E AR AR K7, o] AR A 0 LT 4L
MRS Aede A %, DEoE R BT, CTGF AT LI B i fin i
TGF-B1 1755 (1) LT 2 40 B 16k LTS 4n it , 1 97
BUVLET 440 A7 25 3 11 o-SMA (197K, R 48
R G (MMPs ) 2 BRI ) ECM [ A il , 760 5L 30 P 14
P, BRI T TIT e J5 T 2 AR 356 G A 1l 2 1 I fi
N FEE R @ . Sivasubramanian 25 BFTIE
SC AR E TR R KA (4 JE ) RIAT MMPs 7%
P 11 B S 3 0 WL 2T 4 e 5 e 3 T B, MMIPs
TR ISR D =Y R, 1l UL MMPs (6 PE 3 58 1]
A T JULEH L &7 358 T3 1) 2 A, o0 3 ) L i D) 8% 52
FIWEIR, SELEY R, MT1-MMP ANV 5 A 20 i 71 5
T, ik 5 TIMP-2 JE i 3Z AR 2 A, 0T MMP-2, it it
OB R TIMP-1 i, T8 s g 356 K2 0, 5 35070 O
FY R BIRAFLEAL o MK 2 Ff R 776 R G
SO 8] T Y T E A

AW LR B OARFTHE S KA R PO 4155 5
e e 2288 i I B, 20O S K, A0 0 = R BE = R
B JEL T B O PEE RS, 200 5 B A RO O (R A
FYRAEDIRETCIA T, AT A R0 LA X 7 B
e i — R S B . MS 21 i T O HER R
I, KA BT, BB, S5 R E IR A, O
WUIERE R, 2000 2 H i P HICR WL T, O RS 4 ) R o
A, QPO 4B 0 WLAN A A0 56 5 v e B 41 2 4 MS
2 R AE O L A AR 2 B i A B R A AR A
TN R A O AN S B TR T o Wt N Ra A
OPERE RS, O LT S A AR B 4 o, 800 WU R 4 B
BB, &F Tk SO RER ™ . MS 410 LS IEF O LA
WA BB A  SCURBHBR T i3 30 1 2E i ma Ak O HE
SRR O UL 98D | B IR AT AR AT AR i
AR B TSR 2 TR L N 20 D R G 1) i A A S
SR ) i Y 2 R, B CTGF  MTI-

MT1-MMP CTGF mRNA ik 4858 , 700 UL R Y
)i, e 21 2 ALV ] S A i A o e e 4 P 0 o, B {2
PEHE T P R I 2T 4 S5 1 AR R AR, S T 4 0 Sh 5 T
AR AR, /o JULIE 6 DR P 268 BRI , o 38 J A I )
AT EE T R . XL SR A O MUBR PRIIE 102
RESRA AR , A R T 7 0 X 5 7 A 52
W] , SR D 2 A 1) i ME AR S S0 U P R %,
PEF SR AEIR . MS 4L S5 X I EH O L,
{¥ CTGF mRNA AN S, MT1-MMP mRNA 4G
WA, O WU IR RE (AR 4EAL , X 20 O & 7 sk I i 2
RERZMREL /D o phy bl T WL AR RE O = U ) B B Ay
OLF,CTGF J MT1-MMP FKik3458, el HZ2 5 1.0
JUUTEg CoPE A JBE |0 2 18] B E Y A A SR i e, O A4 1
TR
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