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Effects of Alprostadil on the Expressions of Matrix Metalloproteinases and Fibrosis in

Myocardial Tissues of Rats with Chronic Heart Failure
YANG Xin LIU Ying¥eng WANG ShiXiang CHEN An and WANG Xin-lLiang
( Department of Cardiovascular Medicine Zhujiang Hospital of Southern Medical University —Guangzhou Guangdong
510280 China)

KEY WORDS Heart Failure;  Alprostadil;  Metalloproteinase2;  Metalloproteinase-9

ABSTRACT Aim To observe the effects of alprostadil on the expressions of metalloproteinase2 ( MMP2) and
metalloproteinase-9 ( MMP-9) and fibrosis in myocardial tissues of rats with chronic heart failure. Methods Seventy
male SD rats were randomly divided into sham operation group and model group.  Rats in model group were made by ab—
dominal aorta coarctation.  Four weeks later the model rats were randomly divided into four groups according to different
concentrations of alprostadil: untreated group low dose group medium dose group and high dose group.  After two
weeks myocardial collagen fibers were evaluated through Masson staining and collagen volume fraction ( CVF) was meas—
ured. The contents of hydroxyproline ( HYP) and the total collagen in myocardium were tested. ~ The mRNA expressions
of MMP-2 and MMP-9 in myocardial tissues were detected by real-ime fluorescence quantitative polymerase chain reaction
and activities of MMP were assayed by zemography. Results Compared with untreated group CVEF HYP and the to-
tal collagen contents in myocardial tissues of rats were decreased significantly ( P <0.05 or P <0.01) in all drug-ireated

groups. The mRNA expression levels and activites of MMP2 and MMP-9 were significantly lower in drug-treated groups
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than in untreated group ( P <0.05 or P <0.01) .
between low dose group and medium dose group ( P >0. 05) .
significantly in high dose group compared with low dose group and medium dose group ( P <0. 05) .
2 and MMP9 activates were significantly decreased with the concentration of alprostadil ( P <0.05 or P <0.01) .

There was no statistically signicant difference of the mRNA expression

The mRNA contents of MMP2 and MMP-9 were decreased
The levels of MMP-

Con-

centrations of alprostadil are inversely correlated with CVF HYP total collagen contents mRNA expressions and activates

of MMP=2 and MMP-9 in myocardial tissues of rats ( P <0.05 or P <0.01) .

the expressions and activition of MMP2 and MMP-9 in myocardial tissue of rats with chronic heart failure

Conclusions  Alprostadil can decrease

which may be

the important mechanism in delaying the myocardial fibrosis progression preventing cardiac remodeling and delaying the

progress of chronic heart failure.
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Reference Dye II 0.4 pL ddH,0 6.8 pL 40 o
ABI Prism 7500 PCR ( 1.8
Bioneer) o Genbank xS
5.0 o B-actin B-actin LSD P <0.05
5°=CGT GCG TGA CAT TAA AGA G3~ o Pearson .
5°dTG CCG ATA GTG ATG ACC T3~
132 bp; MMP-2 5-GAA GCA TCA
AAT CGG ACT G3~ 5-GGC GGG AGA 2
AAG TAG CA3 250 bp; MMP9 2.1 4
5°-CCC ACT TAC TTT GGA AAC G3~ 4 N
5°-GAA GAT GAA TGG AAA TAC GC3~ N LVEF. LVFS (P <0.05)
227 bpo LVEDD.LVESD (P<0.01) . 2
1.7 MMP=2 MMP-9 NN LVEDD.LVESD.LVEF.LVFS
(P>0.05 1 1.
o Uuvp
1. 4 2 (w=£5)
Table 1. Echocardiography examination of rats after operation for four weeks and treatment for two weeks( x + s)
LVEDD( cm) LVESD( cm) LVEF LVFS
4 2 4 2 4 2 4 2
0.54+0.16 0.56+0.12  0.36+0.08 0.31+0.12 85.39% +2.79%  86.43% +2.18% 45.78% £2.80%  45.88% +2.37%
0.82+0.10° 0.85+0.14*  0.52£0.08* 0.54 +0.10°  60.78% +2.62%* 61.45% +£3.10%*  30.75% +3.02%°  30.40% =2.80% *

0.80 £0.12* 0.84 +0.10*
0.79 £0.18* 0.84 +0.11?

0.54 +0.10* 0.53 0. 09*
0.53 £0.08* 0.52 +0.10*

31.06% +2.48%*
30.27% +2.95%*
31.55% +2.47%*

60. 18% +2.75%*
59.82% +2.48%*

58.94% +2.56%*
61.08% +3.10%

29.25% +1.97%*
28.34% +2.01%*
31.86% +2.12%*

62.34% +3.11%*

59.71% +2.33%*

0.78 +0.20° 0.84 £0.19*  0.54 0.05* 0.53 +0. 12°
a P<0.01
(P<0.05 P<0.01; 2).
2.3 HYP
HYP (P<
0.01) . .
HYP
1. HYP (P<0.05
P<0.01; 2),
Figure 1. Comparison of rat echocardiography
2. CVF.HYP (xx5)

2.2

Table 2. Myocardial CVF and contents of HYP and total

collagen in all groups( x +s)

A n CVF HYP( mg/g) (me/g)

12 1.97% +0.42%  0.28 £0.03  2.10+0.22

B 12 5.37% +0.80%* 0.73 +0.04* 5.41 +0.41°

13 4.45% +0.49%* 0.63 £0.02* 4.68 +0.28%

13 3.68% =0.34%*! 0.54 £0.03*¢ 3.98 +0. 26"

( 2) - N 13 3.11% +0.28% * 0.44 +0. 02" 3.27 £0. 31

CVF (P<0.01),
a P<0.01 b P<0.05 ¢ P<0.01
N CVF id P<0.05e P<0.01 i P<
CVF 0.05
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2. Masson ( x400)

Figure 2. Typical slices stained by Masson stain for myocardial fibrosis in all groups( x400)

2.4 MMP=2 .MMP9 mR- 2.5 MMP=2 . MMP9
NA
MMP-2.MMP-9 mRNA (P<0.01); MMP=2 . .MMP9 (P<0.01);
Y Y MMPQ AY
MMP=2.MMP9 mRNA (P<0.05 P< MMP-9
0.01) N MMP=2.MMP9 mRNA MMP=2 . MMP-9 (P<0.05
(P >0.05) MMP-9 mRNA P<0.01; 3 3) .
N (P<0.05; 3),
3. MMP=2 .MMP-9 mRNA (xxs)
Table 3. The mRNA expression and activity of MMP-2 and MMP-9 in myocardial tissues of all groups( x +s)
MMP=2 MMP-9
n
mRNA mRNA
12 1.00 £0. 00 3244. 86 +198. 43 1.00 £0. 00 1094. 97 +165. 85
12 2.58 +0. 35" 7572. 85 +£149. 82° 2.73 £0.42° 2450. 64 +183.92°
13 1.74 £0.27" 5786.33 £138. 71" 1.81+0.20" 2020. 59 +167. 47"
13 1.76 0. 16" 4755. 54 +134. 57 1.79 0. 13" 1680. 77 + 141. 89
13 1.55+0. 18" 3821.57 +138. 69 1.58 +0. 15" 1436. 29 +135. 27
a P<0.01 b P<0.05 ¢ P<0.01 ;d P<0.05 e P<0.01 f P<0.05
1 2 3 4 5 MMP-2.MMP-9 (r
MMP-9(92 kDa) ~0.43.-0.41 P<0.01) .
MMP—-2(72 kDa)
3. MMP-2.MMP-9 3
15 N N N o
Figure 3. Activities of MMP2 and MMP-9 assayed by ze—
mography in all groups
2.6
CVF.HYP N N ( extracellular matrix ECM)
(r -0.25. -0.28.
-0.21 P<0.05) MMP- ( ) .,
2.MMP9 mRNA (r 4

-0.24.-0.20 P<0.05)
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