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Protein Expression of Matrix Metalloproteinase-2 in Heart of Hypertensive
Rats and Its Changes After Blockage of RAS
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Abstract: [Objective] To observe matrix metalloproteinase-2 (MMP-2) protein expression in the
left ventricular myocardium of stroke-prone spontanecusly hypertensive rats (SHRSP), and to evaluate
the effects of combination of ACEI and AT1-ant as wall as the effects of either agent alone on MMP-2
protein expression. [ Methods] 40 male SHRSP, eight-week-old, were randomly separated into 3
groups ( n =8), including: @ SHRSP control group, @ placebo treated group, @ valsartan treated
group, @ benazepril treated group, & combination treated group with valsartan and benazepril. In
addition, 8 male Wistar-Kyoto rats (WKY), aged 8 wkkes, were used as control. MMP-2 protein ex-
pression in left ventricular myocardium of rats was detected by immunohistochemical staining. [Re-
sults] Systolic blood pressure (SBP), Left ventricular mass index (LVMI), CVF {collagen volume
fraction), PVCA (perivascular collagen area), and MMP-2 protein expression increased significantly
in SHRSP compared with WKY, and decreased significantly after drug therapy. There were no differ-
ences in SBP, LVMI, CVF, PVCA, and MMP-2 protein expression between valsartan and benazepril
group, but these indexes deceased more remarkably in the combination group than in the valsartan or

benazepril group. [Conclusion] There is an increase in MMP-2 protein expression in the left ventricu-
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lar myocardium of SHRSP. After blockage of RAS, MMP-2 protein expression decreases remarkably
in left ventricular myocardium of SHRSP. These effects may be in part responsible for the effect of be-

nazepril or valsartan on reversing left ventricular remodeling. Benazepril valsartan combination offers a

better therapeutic effect on lowering SBP, and reversing ventricular remodeling in SHRSP than the

treatment with either agent alone.

Key words: hypertension; ventricular remodeling; matrix metalloproteinases; renin-angiotensin
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Table 1 Systolic blood pressure of rats at the age of 8, 12,

and 16 weeks (n=8,7ts, mmHg)

Group 8-week-old 12-week-old 16-week-old
SHRSP control 176+8 " 202411V 221413V
WKY ocontrol 116+10 12249 1307
Placebo treated 176 £ 8 203+12 222413
Valsartan treated  173£10  160%9 154411 2%
Benazepril treated 17315  160+11  155+112
Combination treated 17711  159£10  143+£9 2%

1) Compared with WKY control group P <0.001, 2) Compared
with Placebo treated or WKY control group P <0.001, 3) Compared
with Benazepril treated group P >0.05, 4) Compared with Valsartan
treated or Benazepril treated group P <0.05

*2 KREREZEREREEEETSE . MEE HREHH
Table 2 Left ventricular mass index, collagen volume fraction

and perivascular collagen area of rats (2 =8, T £ )

Group LVMI(mg/g) CVF(%) PYCA(%)
SHRSP control 28240179  4.36£0.237  14.86+1.40 D
WKY control 2.00£0.15  1.64%0.17 7.74%1.16
Placebo treated ~ 2.80%£0.19  4.3240.14  15.09+1.08
Valsartan treated ~ 2.46+0.14 2+3)3.6540.13 2+ 10.37+1.04 23

Benazepril treated ~ 2.47£0.12%  3.69+0.112  10.36%1.182
Combination treated 2.26+0.13 2+ 3.4140.23 24 8.24+1,692%
1) Compared with WKY control group P <0.001, 2) Compared
with Placebo treated or WKY control group P <0.001, 3) Compared
with Benazepril treated group P >>0.05, 4) Compared with Valsartan

treated or Benazepril treated group P <0.05, 5) Compared with Val-

sartan treated or Benazepril treated group P <0.01

0.001), FAREA (10 mg/kg) AP (30 mg/kg)
PR B AR B ER (P >0.05), AR
EHN (10 mg/kg) HRY I (15 mg/kg) B4 B AT H
PE B 5 E %R SHRSP WA E R BI85
( P <0.05) BRAFSH( P <0.05) . 1m A H
EREF( P <0.01),
2.3 RREEDIN MMP2 HEAQARE

gk 3.8 1 B, SHRSP 72 % /0 L MMP-2
BHRBB R K R Wistar KB EZHmM( P
<0.001)o ZTHARLEF] SRV IH B BB A 08Y T
JG SHRSP £ Z LIl MMP-2 B R 5630 B 2 %K
( P <0.001), FHREF (10 mg/kg) . Hivb 48 (30
mg/kg) BN FIBT R RBEHZE R (P >0.05),
AL FI (10 mg/kg) HRYPIE (15 mg/kg) BES I
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Table 3 MMP-2 protein expression in left ventricular

myocardium of rats (n=8, zxs, PU)

Group MMP-2
SHRSP control 18.33+0.75
WKY control 8.07£0.19
Placebo treated 18.87+0.33
Valsartan treated 13.80£0.26 2+
Benazepril treated 13.9740.34 2

Combination treated 12.14+0.51 2%

1) Compared with WKY control group P <0.001, 2) Compared
with Placebo treated or WKY control group P <0.001, 3) Compared
with Benazepril treated group P >0.05, 4) Compared with Valsartan
treated or Benazepril treated group P <0.01
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The Effects of Coculture of Mouse Embryonic Fibroblast Cells with Haman Embryos on Embryo
Development in vitro (Text in page 19)

B HEEwWRMNER
M2 NEERITHELS
Fig.1 Blastocyst developed in coculture system
A: expanded blustocyst; B: hatched blastocyst (200 x }

Flg.2 Celis of bisstocyst stained by giemsa (100 x )

0 A RC L MMP - 2 9B HRE R RAS FHITE 9284 (IESTIEE 30 1)
Protein Expression of Matrix Metalloproteinase — 2 in Heart of Hypertensive Rats,
and Its Changes After Blackage of RAS (Text in page 30)

Bl esd4htaiEAREEClE MMP -2 IESRE(REERRE)

Flg. | MMP -2 proteln expression {brown stained) In left ventricular myocardium of rats was detected by Immunohisto-

chemileal stalning

A: SHRSP control group (10 x 20) B: WKY conlrol group(10 x 20}

C: Placebo treuted group( 10 x20)  D: Valsarlan treated group (10 x 20)

E: Benazepril treated group(10 x 20)  ¥: Combination treated group( 10 x 20)
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