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Aim To investigate the dynamic expression of transforming growth factor B1( TGF-B1), matrix metallopro-

teinase 1( MMP-1) , and matrix metalloprotinase tissue inhibitor- 1 (TIMP-1), and their relations with intimal hyperplasia in auto-

genous vein grafts in rats.
day 14, and day 28 after operations.

thickness changes of intima and wall at different time points.

Methods Animal models were constructed.

The vein grafts were collected on day 3, day 7,

HE and Verhoffe staining and computer image analysis system were used to explore the

Western blot and reverse transcription polymerase chain reaction

(RT-PCR) were used to detect the protein and mRNA level of TGF-81, MMP-1, and TIMP-1 in vein grafts and controls. Re
sults Histomorphological analysis showed that the intimal thickness increased remarkably on day 7 after operation compared with

control( P< 0.05), and reached a peak on day 14.
peaked on day 7 and returned to the baseline on day 28.
7 respectively, but decreased significantly on day 14 and 28.

mRNA level had similar tendency with the results of Western blot.

Western blot revealed that protein level of TGF-B1 increased on day 3,
MMP-1 protein was not significantly different with control on day 3 and
TIMP-1 protein increased significantly on day 14 and 28.  Their

Conclusions TGF-B1 decreased MMP-1 activity by in-

creasing TIMP-1 expression, and facilitate the excessive accumulation of ECM so as to cause intimal hyperplasia and stenosis.
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(vascular smooth muscle cell, VSMC) [1iE# . ¥4 5 DA
% 41 B A 32 5 (extracellular matrix, ECM) )i &
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1( matrix metalloproteinase-1, MMP-1) A L) 77)
e 4 B A EE AL 2 7 1( metalloproteinase tissue
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1.1 Sh4IHERE ST R AR EE

48 HHEME Wistar A B(250-300 g, + H E A A%
LY R OR M), R TEAT 10% KA B FA
JTARE 30 mg) FREE. AT #HEF R I IEFHIAT
o, FAEMET(SXB1, L&) 48 4 M5 & ik
B A (K2 4~ 5 mm), 3L Y78, BF & 3 A0k ok
&/ 2B EMT K, 45 E T35 F 3 fkk
FELBT, B K27 5 mm BV 30 fk. ¥ 90 T & Hy & fk A
1/0 W R4 & Lomom & 2 o Bk b, &omis 8
. MEEAMEXATH. REEE.FARKEHA
F, WAL A 3.7 14 F0 28 R4, 4 12 2,6 H A
THERSFRE, 6 AATA TEHFRN. &
7 [E] B B ] R R R, OBk RS AR R K, (R B B (U Y E
FHERESR FARFIAAELA.
1.2 HARSERE

FRARE 4% F L RFBEFEE 24 h 5, BLA.
FHAE, VR, B 4 D, THAE HFA
(‘haematoxylin-eosin, HE) #7 Verhoffe $* & . Verhoffe
Fof1 T B BB F Van Gieson 32K 1 BB 47 4
Eae, AENKEERE: AS A MER, AEHA
AR, BEABRERS M AESEHLEE L
ROREZRERNFE A RF T ENEGT R A
(Meta Morph BX41, OLYMPUS) i & W f& & 1 & & e
EE.
1.3 Western ERJIE

BB ANBER BEAK ACTE
-4 12 000 #3815 min, L&, £ DT 2 35 %0
REGRE, HEEGREBAER —AF. 325K
EH, 15% SDS-PAGE H.Uk, ¥ S| B A £ £ FE L,
J TBS(20 mmol/ L Tris HCI, 150 mmol/ L. NaCl, pH 7.
HEHH S REHHZEHE 1 h. RHLAR
TGF-B1.MMP-1 #2 TIMP-1 — 4L ( Santa Cruz, 1: 400)
4CHE L. A TTBS(TBS fu A 1 %Tweer20) &
B, —H(HRRI AN BEARITH FHA G, 1
2000) ZEEEH 1 he MAEEW] 15~ 30 min /54
b, B ARE R G LT, Al G BAN T E I E
NEERLHFTEMN.
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TRIzol( Gibco, USA) & 12 B 11 & 4H #1 #F & RNA,
# B8 TaKaRa 1 %5 F —% & B 5% K} (reverse tram
scription polymerase chain reaction, RT-PCR) 1= 7| &

(K¥EF £ ) UK RNA # % % 4 & cDNA. PCR
P2 WL R4, 125 mmol/L MgCl, 250
nmol/ L IE R 3B #7, 2.5U/100 UL taq DNA % &
B, ¥ A 94 CHIM 2 min~ 94CHEM 30
56 C~ 62°Ci Kk 30 s(TGF-B1 56°C, MMP-1 60C,
TIMP-162°C) ~ 72°C % # 1 min, # 47 30 4~ 18 3.
PCR 7= 747 ¥ & B2, %, B-actin /E A %t B&, Bl 5 B actin
B9 %5 E B A mRNA B R K AT £ = B AT

HERX —ReBERL TR HWAREZ
H8 3 47 £: TGF-B1 (324 bp) IF X: 5°-GCC CTG
GAC ACC AAC TAT TGC-3"; R X:5-GGA GCG CAC
GAT CAT GIT GG-3' » MMP-1(251 bp) iF X:5-GGT
GGC CAG AAT AGC TGA ATG3 3; K ¥: 5°-GCG
TIT TGA TAT GCC C-3’ . TIMP1(900 bp) IF X:5-
ACC CAC AGA CGG CCT TCT GCA ATT ¢-37; K X:
5-GGC TAT CTG GGA CCG CAG GGA CTG -3 . B
actin( 540 bp) I ¥: 5 -GTG GGC CGC TCA AGG CAC
CAA-3’; R X:5-CIT TAG CAC GCA CTG TAG TIT
CIG-3
1.5 #itEaE

BB« Es R, 7 A Student’ s ¢
%, P< 0.05 A Z7H HitFE X,
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FEAELE K ) A 8 1] S 164 I, ) DL oK R A% I 4 5 1Y)
VSMC FI=EE 1) ECM, P R J5E 4 7T L 35 77 2F 4 W
RERZE . THEALEER I M RGN & 5 A R
MAEBER R RE, 45 SR I 5 0 B4 LA, 7 R4
WAERZE (P<0.05), FFTARE 14 RiESHEE(F£ 1
J2F 1, Table 1 1 Figure 1) o

xR ZEABEBKABRREEEENLER (v L5, Wm)
Table 1. Comparison of the intima and wall thickness of grafted

veins
5 W n PR I JE P EREE T
X RRZH 6 6.0%1.3 138.5£10.7
3RA 6 7.2%2.1 142.2+18. 4
7 RH 6 18.5+2. 7 405. 6 £30. 5°
14 R4 6 45.2%4. 8" 389.4 +35. 8°
28 R4 6 40.9 %3, 5° 399. 6132, 1°

a: P< 0.05, HxiMALLE.



CN 431262/ R 1 [E sh ikt 4L 24 & 2005 FE55 13 525 3 3 277
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ARG 7 R WSS AR AR T ((HE, x 100), B ARG 14 RN R

ZWIE(HE, x 100), C ARG 28 K MBS A B 5 (Verhoffe, x 200), D Jy1F % Bk A 5 JE 1 45 ( Verhoffe, x 200) o
Figure 1. The intimal hyperplasia of grafted veins at different time points
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REIFFUESE =, ST REAE B RN 1. 59( 1= 21.
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7.217 F19. 155, Z5H & & . TIMP-1(28 kDa) )
HEHRISTEL 14 701 28 KEH B0 B 2, Figure 2)
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FIH) mRNA ik

Wi 3( Figure 3) s, #ALAEK T Bl mRNA
TARJG 3 RIFGRRIN, 7 RiEE I, 55 14 KA Pk
b OTAESS 28 RIEIRFEL K. RAEBEAR 1
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14 F1 28 RE 3G hn .
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Figure 2. Protein expression of MMP-1, TIMP-1 and TGF-81
at different time points
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3. EBREARTRMNESNELEKEFIL.ERERE
E0E 1 REMFFINEBRIE *: P< 0.05, 5xt#R4l
Hh# .

Figure 3. mRNA expression of MMP-1, TIMP-1 and TGF-51,
at different time points
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