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Electrophysiological changes following transplantation of tissue engineered myocardial tissue
constructed by the compound of myocardial cells and collagen materials in rats with
myocardial infarction

Sun Juan®, Chen Xiao-yang?, Zhang Ling*, Huang Yan®

Abstract
BACKGROUND: Transplantation of tissue engineered myocardial tissue can repair myocardial infarction in rats.

OBJECTIVE: To study the electrophysiological characteristics after the transplantation of tissue engineered myocardial
tissue.

METHODS: Thirty SD rats were evenly divided into three groups: control group, model group and transplantation group. A
rat model of myocardial infarction was established in the latter two groups. The control group underwent thoracotomy with
no ligation of the coronary artery. The transplantation group was transplanted with the compound of myocardial cells and
collagen materials after modeled. Amplitude, activation-recovery interval and activation-conduction duration at local
myocardium were recorded with microeletrode arrays technique.

RESULTS AND CONCLUSION: MCompared with the model group, the stationary field amplitude of ventricular myocardium
in infarction zone, opposite zone and border zone in the transplantation group were significantly increased (P < 0.05). @
Activation-recovery interval in the model group, as well as infarction zone and infarcted border zone in the transplantation group
were prolonged variously (P < 0.05). While the activation-conduction duration of infarction zone, opposite zone and border zone
in the transplantation group were shorten compared with the model group. ®In terms of the activation-conduction duration of
left ventricular anterior wall, the transplantation group was higher than the control group, but lower than the model group (P <
0.05). These findings suggest that the compound of myocardial cells and collagen materials transplanted can improve the
contractile function of the ventricular muscle and electrical conduction time, as well as repair the heart partly.

Sun J, Chen XY, Zhang L, Huang Y. Electrophysiological changes following transplantation of tissue engineered
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Figure 2 Field potential morphology of cardiac left ventricular
anterior wall
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a: Left ventricular anterior wall; b: Left ventricular posterior wall; c: Left
ventricular free wall

Figure 3 Microeletrode arrays record field potential morphology
of different ventricular parts
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Figure 4 Microeletrode arrays record field potential morphology
of different ventricular parts in model group and
transplantation group
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Figure 5 Comparison of activation-conduction duration of rat
left ventricular anterior wall in each group
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Figure 6 Activation-conduction figure of left ventricular anterior
wall in the transplantation group
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Table 1 Comparison of the amplitude and activation-recovery
interval in the model and transplantation groups  (x+s)

Amplitude (mV)

Group

Infarction zone  Opposite zone Border zone

Model 135.20+7.07
Transplantation ~ 177.50+3.54%

175.23+15.00
240.47+14.14%

92.52+15.54
180.74+30.00°

Activation-recovery interval (ms)

Group
Infarction zone ~ Opposite zone Border zone
Model 390.03+26.77 310.08+25.00 378.32+7.64
Transplantation ~ 276.70+7.64% 270.01+10.00°  255.05+5.00°

%P < 0.01, vs. model group
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