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[ ZE]ae @gWEnEEkED FZEFEPIH (Angiotensin receptor blocker, ARB )X B4tk 15 IR A U ke I FEHBE 1 i i 2 47
A4 B E HEE ~2(Matrix metalloproteinase—2 , MMP-2 VR4 R & H BE -9(Matrix metalloproteinase—9, MMP—9 ) Z 15 B2,
PR ARB IR L] o 7 ik - H Wistar BEMERER, 32 SRS o MU 4R R 3 R4 . ATALR AR W sl bk or ik s s
MK BUER, FBEHL S IﬂlEﬁkIﬂlﬁ&(ﬂféﬂ(Hypenemlon ischemic reperfusion, HIR) Fl HIR iy (G), 43K A #h
FKFER P 12 mg/kg HATHE B IGIT 4 J; IE% MBS MR F AL (N) FH I -FE#E 7+ 4 (Tschemic reperfusion, IR ), 73 BIFFERFEAR
iR L P E AL SR FH R v Zh ki vk 3 RO R e L PR A B , BRI TT 4 2 h, PRV 22 ho R A S L 2 B AR A
R4 2 MMP-2 il MMP-9 B33k, IS St (3G IR B 5 R . 5 N 41 HL%, IR 4 MMP-2 . MMP-9 JX BE{HBA B.1875 (P<001 ) ;
5 IR 41 He%2, HIR 41 MMP-2 MMP-9 JKBE{E3E 5 (P<0.05); 55 HIR 41 HEL, G 41 MMP-2 MMP-9 JKEE{EIBA> (P<0.01), 45361
m)ﬂuﬁﬁkmﬁ(‘ém‘ﬂwéﬁ MMP-2 Fl MMP-9 383X ; ARB BEH 40 iliZH 24 MMP-2 F MMP-9 F3R3A.
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Effects of valsartan on the expression of MMP-2 and MMP-9 in the brain tissue

of renal hypertensive rats after cerebral ischemia-reperfusion
ZHU Hong, et al
(Department of Neurology ,Affiliated Hospital of Zunyi Medical College)

[ Abstract ] Objective: To explore the mechanisms of angiotensin I receptor antagonist(ARB) —induced brain protection by investigating
the effect of ARB on the expression of metalloproteinase~2 (MMP-2) and matrix metalloproteinase—9 (MMP-9) in the brain of renal
hypertensive rats after cerebral ischemia-reperfusion. Methods: Thirty—two male Wistar rats were randomly divided into a hypertensive
group and a normal blood pressure group. Hypertension was produced by renal artery occlusion. The rats in the renal hypertensive group
were randomly sub—divided into an ischemia—reperfusion (hypertension ischemic reperfusion HIR ) group treated with normal saline and a
HIR valsartan (G) group treated with valsartan (12 mg/kg per day) by gavage for 4 weeks. The normal blood pressure group was
sub—divided into a sham operated group (N) and ischemia—reperfusion group (IR). Cerebral ischemia was induced by middle cerebral
artery occlusion with suture for 2 hours followed by 22 hours of reperfusion. The expression of MMP-2 and MMP-9 in brain tissue was
detected by immunohistochemistry and their gray values were measured using image analysis. Results: The gray values of MMP-2 and
MMP-9 in the IR group were significantly higher than those in the N group (P <0.01). The gray values of MMP-2 and MMP-~9 in the HIR
group were significantly increased when compared with that in the IR group (P <0.05). The gray values of MMP-2 and MMP-9 in the G
group were reduced when compared with that in the HIR group (P<0.01 ). Conclusion: Hypertension aggravates ischemia—
reperfusion—induced expression of MMP-2 and MMP-9 in brain tissue. The increased expression of MMP-2 and MMP-9 in brain tissue
can be inhibited by angiotensin I receptor antagonist.
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1 #H5HEE

1.1 FEERAH

1.1.1 SERshY (8RR Wistar K 32 1,6 ~8 J8, #EER
#,1KE 200 ~ 250 g, W) A S =FE R FIFEB S 0,
HIER, S OVFRTIES : SCXK (15)20020003 , 4857 444 :
iR 22°C ~28C, HMHXRE 40% ~70%, FH 12 h L%
7, BRAEH , AUERR, 82X 21%RHEERR, B B
Yok, &R

1.2 REFE

121 SRS Wistar KEUERMMAEMRSE 1, &fiik,32
R Wistar X BIZEENL0 2 . M ELAFES R4, 7
HTERENLSA < 8 1 Fs Bk if. 75 ¥ 7 40 (Hypertension ischemic
reperfusion, HIR ) #l HIR #i¥bH4(G), A 8 X, 2 %R A
AEFRELKFIGRIIR 12 my/kg HATHE BT 4 A IEH fUEH
RISk, 53 RBFARAN)6 B IEH 5k L FHEE
#8 (Ischemic reperfusion, IR)10 X, A& H ML | HIIFK
T ¥ BB ARG 2 B0 D JE T s o B SR AT FE o BURR , FEAb
FEARRI B

122 i AEENMERSE 1 RE, e RRERN
| REELE AR, FRERN 1 RBUB3HFKImE, i
E mE R E A ALK,

123 BHEEMEXBERNTE SHFEMINF
B, MR R P I B 22 U s ik o A 4 D I e K BB RY,
ARG 4 B,k EAETRE, )8 ETE 160 mmHg L L8k
BFEARF LEF 30 mmHg ¥ BT AUE MLED,

1.2.4 Wit EEEEANE S S8 Nagasawa H 508
TEEFHFER, HIR, IR SR AR 30 ik 2 A vk 1 1 RRi i 1.
HERER RRBAR 2L BB HARYA | on, H¥EE
22 ho BFARALRRE B FM KSR SHRK I ZE

1.2.5 sh¥pBkE  FEARRIN ALE, F 3.5%7K & @R (300 ~
450 mg/kg)BRER , FTFPMORE , 37 BP 2 Bh Bk s e R A AR
K, EERLHRBBIER R L. FLL 4% 25 5 EERE
S s WSk BUG , BHITE 10% R BEVS P L 1 A5 AR AE XA
J& 4 mm SR TIREEEDHR, AREEE, HIK 7.5 pm
BRI AT AR

1.2.6 MMP-2.MMP-9 S A4k pm A7 &
ERBFEYBARERAFRME, AR R Gk A

s . 7K4k,PBS ¥t 3 K% 5 min, 3%H,0, F BEE K (Quench-
ing solution) Ki% AIRYERE, HMBM/KWEW 31K, PBSRHS
min, ¥ 110 IE % 1L 3 1 5 3RV, 2 18 20 min, X ZRWIEK,
AEEIHI B4 5158 B A B A BB 50K B MMP-2 . MMP-9
Hifk 4 CBENTR ., PBS Mk, 3 R 5 min, AR
WIEH B 1gG, 37°C 20 min; PBS %%, 3 R4 S min, SRS
HMEEAR -4APE - TEAEMEAY 37T 20 min, BF
Fi DAB B8, BHBK EW HE . AEHBEEDAERNE
PEXT IR, PBS B AR—HE N AT B,
127 BB LRERABENES R Leica QwinV3
AR REHATE BT, BRI AT 400 FEEET
FEHLEER 5 NMAEF, B P4 S B F AR H 4R A 2K
EH,
13 it F5%

B B LA B« R (5 £ 9) TR, B RN
RGBSR ¢ 56, 2 FBHER A SPSS12.0 RG-EHITH
THEEALE, DL P<0.05 B BEWEESR, P<0.01 AR BEWESR

2 EHWHER

2.1 Wistar K R EoyTAL(RE 1)
BHFERME AEY LB EEZR(P>0.05), B
EEXRRERGE4BE IEABBTRE, THESA
M ESRSOERNEASEYNEHAERA BEHE
(P<0.05),
2.2 AKX AL MMP-2 f= MMP-9 ¥ & & (& B 4L)
(RA2,81.2.3)
fkifit 2 b, ERETE 22 h, MMP-2 MMP-9 K BF 735 A HE4AR
e, N H4E WM, MMP-2 . MMP-9 #3572 7E TN
IS ECERFE R, 5 N 4118k, IR 41 MMP-2, MMP-9
FEIRHENN; 5 IR 41 HLEE, HIR 4 MMP-2 MMP-9 Feikin; 5
HIR 41 IR 0 HEE, G 4 MMP-2 MMP-9 FiXFE(E,

3 3 g

IEAE SR TR Bk i B MEILEIBT R P R R ES
i MMP-2 ] MMP-9 £ 3 3%, BB ST S

SCERYTRI BT, MMP-2 il MMP-9 335 B R FRAR
SRk RIE S N R A, B B A A R, R
fi i B B A S SR A AR AN EER, 2S5
PR I PR R A R, SN LI R A, B
MMP-2 . MMP-9 7] @ EWRZ s, B RE TXMEFE
PRSP i AR R P BV EEAE A, TSR VbH (ARB)E

*1 HHEXRMEER(x £5)(mmHg)

axil n AT s FfE 25 4 &
G4 8 107+ 1.6 17234 141£2.104
HIR 44 8 10415 176 £4.2° 177£3.8
N4 6 106 + 1.8 107+3.8 110+ 4.0
IR4A 10 103 1.6 104+ 14 104+ 1.7

B4 5 Rt HIR 4.6 280 N 4H L3R, "P<0.05; M824 4 JEit G 405 HIR 413, 0P<0.05; W3 24 4 FE 5% 5 Bt ik, 4P<0.05









