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[ Abstract] Objective Current research and treatments for the pathogenesis of chronic heart failure ( CHF) are
limited. In order to better study its pathogenesis, this paper optimized the preparation method of isoproterenol (ISO)-
induced chronic heart failure rat model. Methods SD male rats were divided into 4 groups, and rats in model A were
injected with ISO 5 mg/ (kg-d) continuously for 10 days; rats in model B were injected with ISO 2.5 mg/(kg-d) on the
first 3 days and 5 mg/(kg-d) on the last 9 days; rats in model C were given 15 mg/kg of pentobarbital sodium on day 1
and ISO 1. 25 mg/kg on day 2 and 3, and 2.5 mg/(kg-d) on day 2 and 3, and 5 mg/(kg-d) on the last 9 days, with
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30 min interval between 2 injections per day from day 2. The control group was given equal amounts of saline. The

successful establishment of the model was verified by echocardiography, pathology testing and fluorescence quantitative

PCR. Results Mortality rates were 80% , 60% , and 40% in model groups A, B, and C, respectively. Compared with the

control group, the left ventricular short axis shortening and ejection fraction were significantly lower in model group C (P <

0.001). Rats in group C had disturbed myocardial cell arrangement, significantly increased collagen type I and I

expression (P < 0.05), and significantly upregulated expression levels of fibrosis indexes COL1A1, COL3A1, FN1 and
ACTA2 mRNA (P < 0.05), while the levels of serum N-terminal pro-B type natriuretic peptide ( NT-pro BNP) and

triglycerides were significantly increased (P < 0.05). Conclusions

Injecting anesthetics to keep the rats in a semi-

conscious state, increasing the daily injection dose and decreasing the single injection dose in a gradient can reduce the

mortality rate, which can provide a new idea and a new approach for establishing a CHF rat model.
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StHEZE Control group METCA Model group C
1 AHKREUEA O EAERRIG
Figure 1 Representative echocardiographic images of each group of rats
®2 HALIHEIEIRILE (2 £ 5,0 = 6)
Table 2 Comparison of echocardiographic indices(x + s,n = 6)
ZH 5
G’Ej }J)s LVEF(%) LVFS(%) LVESD(mm) LVEDD (mm) LVESV (L) LVEDV (pL)
IR
88.79 + 1.56 60.94 + 2.23 2.34+£0.14 5.97 £ 0.09 20.22 £ 2.98 178.70 + 5. 89
Control group
LR C 4
gmca 72.43 £3.697  44.21 + 3.59™ 3.90 + 0.37™ 6.97 +0.44" 75.77 £ 15.22* 267.00 + 35.59"

Model group C

W SXHRAAME, " P < 0.05, P <0.01,* P <0.001, (FEH)

Note. Compared with the control group, “P < 0.05, ™ P < 0.01, ™ P < 0.001. (The same in the following figures)
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Note. A. Representative HE stained images. B. Representative Masson stained images. C. The quantitative analysis of collagen deposition.
Compared with the control group, “** P < 0.0001. (The same in the following figures)
Figure 2 Pathological histological changes
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Note. A. Representative images of COL1, COL3 and Fibronectin staining. B. The quantitative analysis of COL1, COL3 and Fibronectin

postive expression.

Figure 3 Immunohistochemical detection of rat myocardial tissue
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Figure 4 Changes in cardiac mass index, serum NT-pro BNP and serum triglyceride levels
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mRNA expression levels
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