- Original Articles 0Oo0O0O0270 O120 1997

gobod oobo oobobo,00dbbdo0 oboo oobo ooooo™
293 - 9AY - WE - AES - AE - oY
o5 - uhedu] - H A - AET - o]d3-

O Abstract O

Effects of Converting Enzyme Inhibitor upon Myocardial Interstitial Tissue and
Left Ventricular Remodeling after Nontransmural Myocardial Infarction in Rats

Byung-Hee Oh, M.D., Se-Il Oh, M.D., Ki-Hoon Han, M.D.,
Hyo-Soo Kim, M.D., Cheol-Ho Kim, M.D., Dae-Won Sohn, M.D.,
Myoung-Mook Lee, M.D., Young-Bae Park, M.D., Yun-Shik Choi, M.D.,
Jung-Don Seo, M.D.,** Young-Woo Lee, M.D.

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea
Department of Medicine, ** Sungkyunkwan University College of Medicine, Seoul, Korea

Background[] Left ventricular remodeling after myocardial infarction is closely related to the
prognosis of the patients with infarction and can be modified by angiotensin converting enzyme inh-
ibitor. In experimental transmural infarction rat model, captopril decreases the ventricular compliance
and simultaneously decreases the ventricular volume, but its effects on the nontransmurally infarcted
heart are not elucidated.

Methods[] Female Sprague-Dawley rats underwent 45-minute left coronary artery occlusion foll-
owed by reperfusion to produce nontransmural myocardial infarction. At 5 days after infarction, rats
were randomized into two groups[d untreated(n=8) and captopril-treated(captopril 2g/liter drinking
water)(n=8). After 21 days of treatment, the hearts were arrested at diastole and excised. Passive
pressure-volume curve of the left ventricle was plotted, and the stiffness modulus and mean compl-
iance were calculated in the range of 5 to 30mmHg of pressure. Infarct size was also measured to
confirm each group has similar size of lesion. The extent of fibrosis(relative area of fibrosis to rand-
omly-selected peri-infarcted zone) was quantified on Masson’s trichrome-stained ventricular slices
by automatic image analysis software.

Results[] Compared with untreated group, captopril-treated rats showed significantly decreased
ventricular weight-to-body weight ratio(2.60£ 0.18mg/g vs. 2.84+ 0.20, p<0.05), decreased ventricular
stiffness modulus(7.24+ 0.61 vs. 8.28+ 0.57, p<0.005), increased mean compliance(©.71+ 0.75 I/
mmHg vs. 7.55% 0.67, p<0.0001), and decreased fibrosis extent(0.82+ 1.49% vs. 5.53% 5.33, p<0.01).
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Conclusion[] These findings suggest that captopril increases the compliance of nontransmurally-

infarcted left ventricle at least partly by the suppression of fibrosis, in contrast with previous findings

that captopril decreased the passive compliance of transmurally-infarcted ventricle.

KEY WORDSU Nontransmural myocardial infarction - Captopril - Compliance - Fibrosis - Reper-

fusion.
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Fig. 1. A Converted 24-bit RGB image of a sample section stained with Masson’s trichromel BO Analyzed image.

Table 1. Body weights, left ventricular weights and normalized ventricular weights by body weights

Untreated p-value
Body weight(g) 249+ 30.7 0.901
LV weight(mg) 701+ 59.6 0.137
LV/body weight(mg/g) 2.84+ 0.195 2.60+ 0.183 0.026

Table 2. Compliance and stiffness data. Overall mean compliance(C) between 5 and 30mmHg of the ventricular
pressure was calculated, and Ci, C, and Cz also in the each segments of the pressure-volume curve(5—10,
10—20, and 20—30mmHg of pressure, respectively). The pressure-volume data were fitted to the exponential
function, P=PoekY, to derive the stiffness modulus(k) U k(5—30mmHg, the overall chamber stiffness modulus),

k1(5—10mmHg), k2(10—20mmHg), and k3(20—30mmHg)

Untreated Treated p-value
C, overall mean compliance (I/mmHg) 7.55+ 0.674 9.71+ 0.749 <0.001
Ci (5—-10mmHg) 13.6% 2.88 14.4+ 2.77 0.604
C2 (10-20mmHg) 8.60+ 1.09 10.3+ 1.56 0.027
Cs (20—-30mmHg) 5.91+ 0.710 10.7£ 11.9 0.276
k, overall stiffness modulus 8.28+ 0.572 7.24% 0.608 0.003
ki (5—10mmHg) 10.6+ 2.33 9.95+ 2.12 0.599
k2 (10-20mmHg) 8.17+ 0.997 6.96+ 1.02 0.030
ks (20—30mmHg) 6.71£ 1.01 6.11+ 1.34 0.330
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Fig. 2. Pre-processing images(Masson’s frichrome stain) of the myocardium in peri-infarcted regiond A, untreated

groupO B, captopril-treated.
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-e- captopril(n=8)
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Fig. 3. Cross(x ) indicates passive pressure-volume curve
of normal left ventricled open circle(o ), LV of un-
treated groupO closed circle(e ), LV of captopril-
freated group. Volume change means V-Vo(Vol
initial volume).
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