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Preparation and evaluation of an acute myocardial injury model
induced by different doses of isoproterenol in rats
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[ Abstract]  Objective To study the effects of different doses of isoproterenol (ISO) on cardiac function and
pathological morphology in rats. Methods Sprague-Dawley rats were randomly divided into Control, low-dose model (1SO
25 mg/kg) , medium-dose model (ISO 50 mg/kg) , and high-dose model (ISO 100 mg/kg) groups. In the model group,
different doses of ISO were injected subcutaneously at multiple points in the neck for two consecutive days whereas the
Control group received the same volume of saline. Changes in heart rate, QRS interval, duration and amplitude of P-waves
were detected by electrocardiogram ( ECG). The myocardial infarct size was detected by TTC staining and the pathological
morphology of myocardial tissues was observed by HE staining 24 hours after the last administration. Results Compared
with the Control group, the heart and left ventricular weights of rats in different dose model groups were significantly

increased (P < 0.01) and the ECG of rats showed that the P-wave duration in the high-dose model group was increased
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(P <0.01), the P-wave amplitude in the low-dose and high-dose model groups was increased (P < 0.05, P < 0.01,

respectively) and arrhythmia was present. TTC staining and HE staining showed pathological changes related to myocardial

injury. Conclusions Different degrees of damage were observed in myocardial tissues of the model groups and the most

serious myocardial injury was observed in the high-dose model group. This study provides a basis for animal model

development and research of the mechanisms of ischemic/infarct heart disease.
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Table 1 Effect of different dose of ISO on the body weight, heart weight and left ventricle weight in rats

Bl 1 (mg/kg) & (g) DIEE R (g) oL EER(g)

Groups Dose Body weight Heart weight Left ventricle weight

Xt HE 41 Control group 0 218.25+19. 01 0. 630. 07 0. 44+0. 33

{572 Model-L group 25 213.83+14.34 0. 81+0. 08 0.57+0. 06 **
72 Model-M group 50 225.13£10. 37 0. 81+0. 05 0. 54+0.05 ™
= ¥4 Model-H group 100 211.71+15.30 0. 83+0.06 ™ 0.57+0. 06 **

T S= H4AMIL, ™ P<0.01,
Note. Compared with control group, * P<0.01.
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Table 2 Effect of different dose of ISO on ECG in rats

434 FE (mg/kg) LF (bmp) P HHFRR (ms) P PR AR (mV) QRS [H]H (ms)
Groups Dose Heart rate Duration of P wave Amplitude of P wave QRS Interval
X HEZH Control group 0 304.12+13.51 15.04+1. 69 0.08+0. 02 22.97+2.56
{72 Model-L group 25 336.94+15. 48 15. 40+1. 69 0.15+0. 04 19.25+2. 98
T3] 2 Model-M group 50 351.76+20. 62" 16.48+1. 84 0.10+0. 02 26. 62+5. 54
77 41 Model-H group 100 352.07+18.73" 18.63+1.21 ™ 0.13+0.01" 25.23+1. 64

W 52 F4ME, * P<0.05, * P<0.01,

Note. Compared with control group, * P<0. 03, ™ P<0.01.
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Note. A, Control before modeling. B, Model-L before modeling. C, Model- M group before modeling. D, Model-H before modeling. E, Control after
modeling. F, Model-L after modeling. G, Model-M after modeling. H, Model-H after modeling. I, Model-L, arrhythmia. J, Model-H, arrhythmia.

Figure 1 Electrocardiogram of rats before and after the action of different dose of isoproterenol
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Note. A, Control group. B, Model-L group. C, Model-M group. D, Model-H group.

Figure 2 TTC staining of ventricular tissue of rats treated by different dose of isoproterenol
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Figure 3 HE staining of ventricular tissue of rats treated by different dose of isoproterenol
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