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[HE] B WESPENLRFRAABHABKABNE EREREAM-2(MMP-2) AAEFERED
BMEIN-2(TIMP-2) A MEW, it AT, ZEBAHN THREEBKEREQEANS. Fik BEFFHEZX
A% 20 RETFMAABRKBEFR, B HATEEENAR AU BATFEHEEH -+ HPH 10mg/ (kg - DFFE. 4
RERGUBRBEENTIERS2RE ARANREHENERABENEE BRRTRERAOERE. R 2RHA
¥ F R M MMP-2 TIMP-2 RIAER. AR MU RA SO EABHEBKEENREE R TR B REE,
MMP-2 A A, TIMP-2 ki, 45 ST U3 % 8 B IS & B T 8, 0L T 88 55 40
P MMP-2 %35 R # TIMP-2 REHX.
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Effect of valsartan on intima hyperplasia and expression of
matrix metalloproteinase-2 and tissue inhibitor of

metalloproteinase-2 in rabbit autologous vein graft
ZHONG Chongjun, JIANG Gengzi
Department of Thoracic and Cardiovascular Surgery, the Second Af filiated Hospital , Nantong
University, Nantong 226001,China

[Abstract] Objective To investigate the effect of valsartan on intimal hyperplasia, the expression of matrix
metalloproteinase-2 (MMP-2) and tissue inhibitor of metalloproteinase-2 (TIMP-2) in neointima,and to explain its
mechanism of preventing stenosis in rabbit autotogous vein grafts, Methods Twenty male New Zealand rabbits were
randomly divided into control group and treatment group with 10 in each. The rabbits underwent the operation of
grafting external jugular veins into carotid arteries. The control group was fed with common feed, whereas the treat-
ment group was fed with an admixture of valsartan 10mg/(kg * d) and common feed. Four weeks after the operation,
the grafted veins were taken out for pathomorphologic examination. T};ickness and area of the intima and media of the
vein were calculated with image analyzer system, and expression of MMP-2, TIMP-2 in veins were examined with im-
munohistochemistry reagent kits, Results Compared with the control group, the neointimal thickness and area were
reduced in the treatment group. In the treatment group, the expression of MMP-2 was significantly lower while the
expression of TIMP-2 was significantly higher than those in the control group. Conclusion  Valsartan has
remarkable inhibiting effects on intimal hyperplasia in rabbit autologous vein grafts. The mechanism may be related
with the decrease in level of MMP-2 and the increase in level of TIMP-2 in vein grafts.
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Kk B Bk R 7R 3l Bk 3% B B 48 R (coronary ar-
tery bypass graft, CABG) B E B 4K, (55 48 # Bk
HEERTRERR, CEVEFEATHTH. 0
HEEREIN(AgDHEBR-MERERRERGEPER
HEMNESEYE, SHETLE VB ILHK (vascu-
lar smooth muscle cell, VSMC) Ry Ifi & B K T &
ZR(AT, )G, TR BULAMREN . T
B.mESERRB GIEBEYNBREY, 1
WA AT, 3244540 70 7T 76 2 KK 7 BT Ang IT
B e R, A R E T S8 B KA T
PR REMRERBEWT.

1 #HE5H%E

1.1 2z 550 FHLXKEA%R 20 R(FHE
KFZWHHOEE) B E(2.510.5) ke M4
WERMZH A TR, EBHEPRE, AHEKK,
MR 24,8410 RADXMNEEF FEBERBEHE
FAREFBEAMAR: QB BEENBALKS
BREEFAGEML FEERAM + 408
10mg/(kg « MRS, HAHEF 4,

1.2 #:a4#HnBHAE RFARER.EXK
shBIYHGHKEE FI3INRIXEHKZE
30mg/kefTRERKRREE . (HEMEE, T K, HAT
EF QAT T, W&, 9B A &k — B 30 ~
35mm, FHE-E Kbt B, HEANSES
Bk, B @Bk ES 1 R Iml/kg, HHFFE L,
BEL W7 230 4o 3 B S B L VDR R BE B BR R E L R
F8-0 B B o2 LA - S W] T ) &, 49 8~ 10 4,
36 58 8BS TP 03 Bk Je HE S, T 7 i K R 1
MG BRESYA, ZEAERSKE,RE 3d
B HEGEKES 1 %R 1ml/kg Bi 4 042 , 1 5t
FERSONBMBPI AL, FAKA RRIFAY
HITME#EEEGRE, FLBKFES.

1.3 BRHAWMALSEARLAER GB-2(MMP-2).4
LRRAE BB HN-2(TIMP-2) 2l R)5 4
. BFP3NRRE R SRR BE
VREERIBRTFEHYAR, BA 100 P B
B @ E 24h, HEUE B Ye R, ZEBRR K, K
BHRHASRDPIE AE0E B aEHENER
RAMAE YR EE 4pm BHE R, 5K E- L Che-
matoxylin-eosin) Yt @&, # K, (¥ E W&, H
Olympus BX50 4 4 5 5 88 F b i B 22 B R 2 b7 &
GHTEG HEODFEABROEE BREF
R ERE HA. B SPB#fT MMP-2 #1 TIMP-2

GRAALERE, AR EWH Neo Markers 2
Bl , A AL PH A IR B A 4% B R AR 4 0 OB 2 A
FEHIMEIK T . £ Olympus BXS50 @48 MiLAiEE ¥
BB R EREVLITE 5 4 400 £330 % & FR T 40
Mg s MBI BB E S E

1.4 % ¥F5k KAREUzLsEZR, B
STATAT7. 0 K G A0 38, A E B A B H B R A ¢
B4, P<0.05 RRERAFRITERE L,

2 5 R

2.1 #HHHR TRIBPHIYER LT, ARWDO
TR FHB MK EAE,

2.2 HEg&wmAa#AnBELH (DRBES
EME AR R RABEYEERE, HIH4H
FRMERHR. XET HBABHEYARHE
W, RN NETHRKE BN,
WHEAFENARHETRE, SR MNER, X
M JH R B W B IR 4 P R A R R R
PR R R AR ot B A 0 55 , P R SE MR LA B 1 B
T8 WERNRAH RS, FEEERNA D (E
D. QOBESKEENBE PREEE R EHAKRE:
EHGSHYHE AN BEEE S5 K (107. 50 &
12.73)pm . (41, 34+ 14, 53)pm, £ R A H G iM% &
X (P<C0.01) s MR T AR 4 By (1. 0340, 04) pm? |
(0.53+0. 02) pm’ , ER B A A H¥ BN (P
0.01), f 45 %1 vb 18 4 ¥ bk Bt 4y b s 5 4
X (115,044 15. 42)pm . (103. 38 £11, 13)pm, &
SAREERHEE L (P>0.05); PEERS 5 R
(1.09+0.05)¢m? . (1. 05+0. 03) um? , Z F R EE
Bt EE L (P>0.05;% 1),

e B - :
TR MRS T
H1 SA4S%UR(HE,X100) AMEAH,BRTA
F1 AABERKNEEE ORMGEEE TR

HEEE HABEER SFEEER PBEER
ﬁﬁ 2 2
(pm) (cm?) (pm) (cm?)

YA 107.50412.73 1.0310.04 115,04+15. 42 1.09+0.05
SR 41.34414.53" 0.53+0.02" 103, 38111, 13 1. 0510, 03

5 R b, P<0.01
2.3 MMP-2.TIMP-2 . #aghEfemhit X
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WEE S MMP-2 \TIMP-2 F# £ XY
FRANNERERROLREBHNAR, TEEPER
ERBE, XRASHYIEHARN MMP-2 H#E &Kk R
5504 (62. 48+4.72) % . (45. 46 +4. 79) % , TIMP-
2% EES B K (48. 31 + 4. 87)%. (65. 04 +
4.59) Yo, 3t WA A, BV 4 MMP-2 § &Rk
&4, T TIMP-2 gy &k 58, M E R YR AR
28 L (P<<0.01 # P<<0.01), % 2,/ 2.3,

%2 BABERE MMP-2, TIMP-2 iRk R &

S MMP-2 ¥R X (%) TIMP-2 R#ERIE (%)
bag:it| 62.48+4.72 48.31+4.87
E 0% 45.46+4.79" 65.04+4.59"

.5 RA L, » P<0.01

\J « A - B
1% A ’
2 MMP-2 AL ESH(SP, X400) A XA ,BAITA
{

] ¢ L

g &
3 :
, &
a .

k. A B
3 TIMP-2 e BALE 447 (SP, X400) A X1 5RAE B A

3 #

CABG Ja BB HEY W BERATEHEWT
FARIFH. BETA R, B BT
T WERERARE KB UNES AR, BBH
PERENEIEREER . FLXRRITEA
AT, ZKGETIR B EAERZ KK FBHEIE Angll 5
RS E, LA BT FIRIE A Ang I 805, BB
MmENBEE, FRER, SEH AT RBES
ok v R T e 9 R T AR 5 ke L B R 4, A1)
ERAARIEE L, PR R R B R w4
ERARERIHTZRL. RABKBHRBERE,
BRABEEERBEY RO EERRE, MAYHE
REA 2800 6 5 AR 00 6 PO RS 2

TE R A B KRR AR 1R R, R OF 1 LA B E
8 38 7 00 730 5% T 2 UG TR o0 A R R A o B A B
R EABRE Y EREAETR. MMPs £—
T o G MR T i B A0 B A S PR R T B AR T Y

PR EYEE 0K R B, o MMP-2 X 72-KDNV
R M O B B A (gelatinase A), B§JR il VSMC
AW R BER FEEATHRERENNV A
BRS, REBR LRI E, MMP-2 B#. R E
AR I, TIOR3 TR LA REBY, # A
& K MMPs )% 5 #1 MMPs 37k 88 85 B F% & F
BUEREBES  BRNEEAED, TIMPs &—
MEERARENABER, BRI ENH
MMPs §E#:., TIMP-2 5L MMP-2 B RE 4
Wy, BB ZOM H MMP-2 89 B IR 4 8 15 4 B B IR 15
P, DA T 10 5 0 TG RS P o B & R A R o 4
MEREKRNBEH. SAREIRERLIEAA
TIMP-2 (/5 7% B & 1k, %5 R+ i TIMP-2 mRNA
MEAMB R, I MMP2 IE#4ZmE, RN
40 JLXE 7 B8 7 B L A R R TR B B

Ay, EAS5HYEAH MMP-2 F#
FRiIEEH RN (62.4844.72)% . (45. 46 +4.79) %,
TIMP-2 ik %4> 95 (48. 31+ 4. 87) % . (65. 04+
4.59 %, Sy BAHE. HYPEHA MMP-2 f%iE
PRk, TIMP-2 R AW BN L HALRYARS
HERE L, RUSYETEEES M H MMP-2 %
ik R TIMP-2 %k K| B # bk SMCs 2% .
B, CAHRIEL NRBRKEEFRAZA4E
BRI REBE LA B T 3 AT T8 R BRI 43
Jk A B e 28 i AR B B R 2D, B MMP-1 355 B B8
4,1 TIMP-2 EH B P REXRZ ., By AR
PR (LR A TR T, R B YIEY
MMP-2 ,MMP-9 & & F KK FBK, #8180
B 4 MMP-2, MMP-9 #9 1 B™ . %F %30 Bk
BB EHTINKABEIRAR 4 MHATHR
Y18 300mg/d L& B 50mg/d, REHIRBE X
LNy HE MMP-2, MMP-9 %3k VSMC #
BB, FRALRSUEERMA,

AT, ZEREH A KIXR Val-PREST iR 5
Valvace A EAE LAY E M XL ARG HHEN
BriatE R, W L BOREF A Bk R R B
FRLon A ST EG Sy I PR B UE 41 10 38 % # AH A B
AT HERRME TRE, MHXEEOTEN
BHERTAAKENER. SR GEBARK
PO RE S A B HL R RE 5 M R MMP-2 A R i
TIMP-2 A X, M FHEFREN 2 FEYEN
HoAEE—SOHR.
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