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Comparison of two types of myocardial infarction models in Beagle dogs
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[ Abstract] Objective The purpose of this study was to compare two types of myocardial infarction (MI) models
in Beagle dogs. Methods 30 dogs were divided randomly into three groups (n =10). (D The sham-operated group
underwent pericardiotomy but without coronary artery ligation. The other two model groups were made under video-assisted
thoracoscopy ( VATS) , where the left anterior descending coronary artery was closed by titanium clips: 2 The direct vision
group: the minimally invasive closure of the artery was performed under direct vision. In this group, the thoracoscopic
operation was performed through a 3.0 cm small incision opened at the margin of the left third rib. @ The thoracoscopic
group: the video-assisted thoracoscope was inserted into the chest through a 1.0 cm exploratory hole in the midline of the
third rib, and the surgical instruments were inserted through two 0. 5 ¢m operating holes at the para-sternum line of the third
rib and midclavicular line of the fourth rib. Electrocardiogram (ECG) was recorded and the levels of serum creatine kinase-
MB (CK-MB) and troponin I (¢Tnl) were measured after modeling. The heart tissue samples were examined by histology
using HE staining. The success rate of model establishment, durations from skin incision to chest closing and the wound

healing were recorded. Results Compared with the sham-operated group, changes of myocardial infarction were observed
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in the two model groups (ECG S-T segment elevation, increased serum CK-MB and ¢Tnl levels, myocardial ischemia and

fibrosis, and reduced amount of cardiomyocytes). The survival rate was 90% in both of the two model groups. The

operating time was shorter in the minimally invasive surgery under direct vision group, and the wound healing time was

shorter in the thoracoscopic group. Conclusions The myocardial infarction models generated by minimally invasive surgery

have less trauma and low mortality in the dogs. This model is suitable for investigation of pathophysiological mechanism

associated with myocardial infarction.
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Fig.1 ECG changes before and after operation in the dogs
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Tab.1 ECG ST segment elevation levels in the dogs (x + s, n=10)

21 5 Groups ST (mV)
ARl Before operation 0h 3h 28 d
R F-AREH Sham-operated group 0. 025 +0. 006 0.029 +0. 008 0.031 0. 009 0. 027 +0. 006
ﬂgfﬁ;ﬁfﬁ thmvili);ng;tr 0. 026 +0. 008 0.558 0. 032 ** 0.247 £0.023 ™ 0.126 £0.013 **
fii i 23 2H. Thoracoscopic group 0. 024 0. 007 0.573 0. 029 ** 0.265 +0. 025 ** 0.138 £0.015 **

HSERFALLE, ™ P <0.01,
Note. ™ P <0.01, compared with the sham group.
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£2 % CK-MB Fl ¢Tnl B84k (x £5, n=10)
Tab.2 Changes of the serum CK-MB and c¢Tnl levels (x +s, n=10)

215 Groups CK-MB (U//mL) ¢Tnl (nmol/mL)
3h 28 d 3h 28 d
R FARL Sham-operated group 254.76 +23.63 136. 37 +27. 52 0.04 +0.01 0.05 +0. 02
A B 4] Minimally invasi
FUBLELBLIREL Minimally inasive 918.53 £81.36 14568 £21.32 5,262, 54" 0.03 £0.01

Surgery under direct vision group

JJEs 4857520 Thoracoscopic group 956. 88 +78.83 ™ 139.42 +31.56 5.05+£3.12* 0.04 £0.02

E: SHRFARLE, ™ P<0.01,
Note. ™ P <0.01, compared with the sham group.
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Note. A: Sham operated group; B: Minimally invasive surgery under direct vision group; C: Thoracoscopic group.

Fig.2 Pathological changes of the myocardium in the dogs. N-BT staining
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Note. A: Sham operated group; B: Minimally invasive surgery under direct vision group; C: Thoracoscopic group(Bar =100 pm).
Fig.3 Pathological changes of the heart in the dogs. HE staining.
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Note. A: Sham group; B: Minimally invasive surgery under direct vision group; C: Thoracoscopic group; Bar =10 pum.

Fig.4 Pathological changes of the myocardium. HE staining
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