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Study on methodology of acute exacerbation heart failure model in rats

ZHANG Shan, HAO Chunhua, ZHANG Rui, SUN Shuangyong, WANG Weiting, ZHAO Zhuanyou, TANG Lida
Tianjin Institute of Pharmaceutical Research New Drug Evaluation Co., Ltd., Tianjin 300310, China

Abstract: Objective To study a methodology of acute exacerbation heart failure model in rats. Methods After anesthesia, the
preoperative left ventricular FS was detected in SD rats, and the anterior descending coronary artery was ligated (the sham group’s
line was not ligated, normal group). After 8 weeks, the postoperative FS was detected and the rats whose FS was decreased by more
than 50% from the preoperative level were randomly divided into three groups (10 rats in each group) according to the degree of FS
heart failure. Using NS as a volume overload, the postoperative rats were divided into three groups according to the degree of volume
overload: HF + mild group (1 mL/kg); HF + moderate group (2 mL/kg); HF + severe group (3 mL/kg).The infusion rate was 1
mL/min. The NS load mode was used in the same manner as the heavy load mode in the normal group. +LVdp/dt,,, left
ventricular end-diastolic pressure (VEDP), central venous pressure (CVP), respiratory rate (RR), and heart rate (HR) was detected
and the date was performed statistical processing. Results + LVdp/ dt,,,, decreased to various degrees after the rats with heart
failure were given series of volume overload. The percentage of systolic dysfunction in light, moderate and heavy capacity was 40%,
80%, and 100%, respectively; The reduced percentage of RR gradually increases as the capacity load increases and the heavy load
can be reached at 100%; The maximum reduction of HR in light, medium, and severe load groups can reach 3.5%, 7.5%, and 8.4%,
and the maximum increase of CVP can reach 23.7%, 31.1%, and 51.5%, and the maximum increase of LVEDP can be 2.5, 5.7, and
10.3 mmHg, respectively. Compared to sham group, +LVdp/dt,,,., LVEDP, CVP, RR, and HR of moderate and severe groups had
significantly difference. Conclusion To a certain extent, volume overload method can cause acute exacerbation heart failure.

Key words: chronic heart failure; acute exacerbation heart failure; volume overload; cardiac systolic function
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Fig. 1 Changes of systolic function (+LVdp/dz,,,,) after

volume overload ( x s, n=10)
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volume overload ( x s, n=10)
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Fig. 4 Correlation between respiration frequency in moderate (A) and severe (B) group with £LVdp/dt,,, (X £s, n=10)
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Fig.5 Changes of HR after volume overload ( x £s, n=10)
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