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=Abstract=
Establishment of the Heart Failure Model by
Coronary Artery Ligation in Sheep

Chan-Young Na, M.D.*, Jang Soo Hong, M.D.** Jeong Jun Park, M.D.***
Won Kon Kim, M.D.*** Moon Chul Kang, M.D.*** Jeong Wook Seo, M.D.****

Background: Despite the relatively high mortality rates in the chronic heart failure model
induced by coronary artery ligation are relatively high, this model has been a subject of
continuos research because of its clinical correlation. Chronic heart failure model of
large-sized animals is very useful to analyse mechanical or biological effects on circulatory
system which is difficult in small-sized animals. The purpose of this study is to establish the
heart failure model by coronary artery ligation in sheep. Material and Method: Among 9
Corridale sheep, the homonymous artery and the diagonal branch were ligated simultaneously
in 2 sheep and remaining 7 sheep were assigned to successive ligation of both arteries at an
interval of 1 hour. Both coronary arteries were ligated from the point 40% proximal to the
apex of the heart. Hemodynamic and echocardiographic parameters were analyzed before the
ligation of the coronary artery, after the ligation of the homonymous artery, and after
additional ligation of the diagonal branch. The experimental animals were sacrificed after 2
or 3 months of growth and histopathologic studies were performed Result: Immediate
postoperative death occurred in the 2 sheep that had received simultaneous ligation of the
homonymous artery and diagonal branch. On the other hand, all the 7 sheep that were
ligated in succession were survived up to 3 months. Arterial pressure was significantly
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decreased immediately after ligation of the homonymous artery(p<0.05), and the cardiac
output was decreased and pulmonary capillary wedge pressure was increased after further
ligation of the diagonal branch(p<0.05). Central venous pressure, pulmonary artery pressure,
pulmonary capillary wedge pressure, left ventricular end-diastolic dimension and end-
systolic dimension were markedly increased 3 months after ligation of coronary arteries.
Anteroseptal akinesia or dyskinesia was developed after the ligation of coronary arteries.

"Histopathologic study revealed well-demarcated ischemic area of fibrosis. Conclusion:
Using methods of successive ligation of the homonymous artery and diagonal branch,
chronic heart failure model could be reliably established in sheep.
(Korean Thorac Cardiovasc Surg 2002;5:1-10)
Key word : 1. Heart failure
2. Animal models
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Table 1. Hemodynamic variables

H ; - HA+D2 - -
Preinfarction omon?/m(?us P s P 2-3 -months b

artery ligation Value ligation Value Value
H.R.(beats/min) 77.81+7.4 745+12.4 NS 89.2+15.5 NS 67.4+t11.6 NS
CVP(mmHg) 34*18 5.0+33 NS 52+19 NS 63+1.9 <0.05
RVP(mmHg) sys. 224134 2571105 NS
dias. 2.0+2.1 4.1£3.6 NS
PAP(mmHg) sys. 14.8£3.1 16.3+2.8 NS 17.2%3.5 NS 24.11£10.6 <0.05
dias. 84+19 9.8+25 NS 9.6+2.1 NS 146158 <0.05
mean. 11.6£2.4 13.0£2.1 NS 140*29 NS 19.2+6.4 <0.05
PCWP(mmHg) 6.0+2.4 70+2.8 NS 94+47 <0.05 10.9+2.5 <0.05
mean.
SAP(mmHg) sys. 111.0+12.4 993+3.9 <0.05 87.0%2.6 <0.05 109.67.4 NS
dias. 83.0+4.38 81.0+4.8 NS 66.414.2 <0.05 80.4+54 NS
mean. 924%5.1 89.0t2.2 <0.05 75.8+4.78 <0.05 88.1+4.0 NS
CO(L/min) 49+1.7 39+0.5 NS 3712 <0.05 4012 NS
CO, cardiac output; CVP, central venous pressure; D2, second diagonal branch; Dias, diastolic; H.R, heart rate; HA,

homonymous artery; NS, not significant;

PCWP, pulmonary capillary wedge pressure;

PAP, pulmonary arterial pressure; RVP,

right ventricular pressure; SAP, systemic arterial pressure; Sys, systolic

Table 2. Echocardiographic variables

Pontucion e vae g vahe 20T i
ECHO LVEDD(mm) 39.7+2.8 40.41L49 NS 40.9*6.5 NS 46.4117.6. <0.05
ECHO LVESD(mm) 26047 282x7.0 NS 29.7+4.8 NS 326+50 5()3?
ECHO LVWT(mm) 109+1.6 11.0+1.5 NS 10.8+t1.2 NS 10714 NS
ECHO FS 0.35£0.07 0.31£0.09 NS 0.27£0.05 NS 0.29%0.10 NS
ECHO EF(%) 57.2%9.6 515133 NS 46.7£7.1 NS 494+11.8 NS

HA, homonymous artery; D2, second diagonal branch; ECHO, echocardiogram; LVEDD, left ventricular end-diastolic dimension;
LVESD, FS, fraction shortening; EF, ejection

fraction; NS, not significant

left ventricular end-systolic dimension; LVWT, left ventricular wall thickness;

2= A vh(p<0.05). FAAFEF7|H N (mm)L 2+ 260+4.7,
282170, 297148 2 3261502 % A vwsle 2~3
AL Foll 3 F7+8t5ckp<0.05). #HA1AE -T2 (mm)
= 747 109E16, 110 £1.5, 108112 2 107F148 2]
AL glodrh AN FHE%)S A7 572596, 515+
133, 46.7£7.1 2 494+11.8% 5942 ¢lgic)
27 BAFH AA Fo| FA
elevation®] HEE QT 2~3719 F4 LA+ pathologic Q
wave’} BREQICHFig. 1, 2). E3F 2~370Y A AzEe
A= FE2 AE2 9 (anteroseptal wal)oll HAEH 54

ARl 224+
mmHg®. 7154 0k

Zrastglthp<0.05). SAAGHGEEI)S
3.4 mmHgoll A 2~3704 % 2571105
FAEA ele A

AT Algk ST

o] zhz} 397+28 404+49 4o9+65 gl 46.4i7.6_°_i il
7} wlwste 2~3704 Fol FAFgH R Fol¥ S B
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Fig. 1. EKG finding after homonymous artery ligation.
upper, ST elevation shown on EKG immediately after
homonymous artery ligation.

lower, Aggravated ST elevation shown on EKG 20 minutes
after homonymous artery ligation.
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Fig. 2. EKG finding after diagonal branch and postoperative
2 months

upper, Arrhythmia and ST elevation shown on EKG after
diagonal branch ligation.

lower, Abnormal Q wave shown on EKG at the postoperative
2 month period
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Fig. 3. Postoperative 2 months echocardiogram
Postoperative 2 months echocardiogram shows thinning of
apical septum and increased echogenic density(left-systolic
phase, right- diastolic phase)
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SNUH PATHOLOGY

Fig. 4. Pathologic specimen at operative day
The pathologic specimen(operation day) shows myocardial
infarction in the anteroseptal area of the left ventricle.
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Fig. 5. Pathologic specimen at postoperative 2 months
Pathologic speciemn(postoperative 2 months) presents thinning
and fibrosis of the anteroseptal area of the left ventricule
(upper— long axis, low — short axis).
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Fig. 6. Pathologic specimen at postoperative 3 months
Pathologic specimen prasents thinning and aneurysm formation
of the anteroseptal area of the left ventricle(upper ~ long axis,
low- short axis)
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