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Establishment and Identification of Rat Models of Heart Failure

LU Ling-qiao, ZENG Xiag-Jun, HAO Gang
(Laboratory of Functional Experiments, School of Basic Medical Sciences, Capital Medical University, Beijing 100069, China)

[ Abstract] Objective To compare the difference of two heart failure models established by constriction of aortic
arch and abdominal aorta, and to explore an effective method to establish an animal model of heart failure. Methods
Ninety healthy adult male Wistar rats were randomly divided into three groups. The rats in the group 1 had cervical
operation to contract the aortic arch, the rats in the group 2 were operated on abdomen to contract the abdominal aorta, and
the rats in the group C had surgery but no aorta constriction. All the rats were fed for 4 or 6 weeks. The heart function of
the rats was detected with ultrasound and heart intubation. Results At 4 weeks after constriction, ultrasonic results
showed a significant increase of the left ventricular wall thickness and internal diameter of the left ventriclular cavity in the
aortic arch constriction group, and not significantly increased in the abdominal aorta constriction group, compared with
those of the control group. At 6 weeks after constriction, both the left ventriclular wall thickness and internal diameter of
the left ventricle were significantly increased in the abdominal aorta constriction group, while only the internal diameter of
the left ventricle was significantly increased and without change of the left ventriclular wall thickmess in the aortic arch
constriction group. Hemodynamic detection showed that LVESP, LVEDP, LVDP and =+ dp/dimax in the aortic arch

constriction group were significantly lower than those of the abdominal aorta constriction group at 6 weeks after contraction.
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Conclusion The progression of heart failure caused by aortic arch constriction in the rats occurs obviously faster than that

developed after abdominal aorta constricction.
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Tab.1 The thickness and diameter of left ventricle in diastolic phase(x *s)

EERan F k5 4% (mm) Aortic arch constriction M FE 3 k45 % (mm) Abdominal aorta constriction
Indices EH 4w B 4w 6w
75 0> 25 T B R RE 1.772 £0. 306 2.487 £0.678 " 2.378 £0.425 1.92 +0. 177 2.023 +£0. 301 2.057 £0.368
70 3 BE TR 1.9 £0. 449 2.667 £0.282 ™ 2.082 +0.343 2.147 £0. 154 2.735 +0.476 2.777 +0.676 "
Feb = R B 5.667 £0.749 6.762 +0.613 " 7.323 £0.804 6.303 £0.525 6.635 +0. 782 6.932 £0. 692

“p<0.05,"p<0.01 vs. £ 4 IF %8

Note: “p<0.05, "p <0.01 vs. normal values.
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Tab.2 The thickness and diameter of left ventricle in systolic phase(x +s)

R F kS 4% (mm) Aortic arch constriction W F s k45 %% (mm) Abdominal aorta constriction
Indices EH 4 J EH 4 J 6 Ji
Jr U 55 T BE JEL 3.075 0. 14 4.033 £0.721 ™ 3.315 +0.412 3.243 +0.482 3.677 £0. 444 3.74 £0. 464
0 5 5 BE R 2.738 £0.554 3.913 £0.315 ™ 3.3+0.43"° 3.347 0. 166 3.855 +£0. 549 4.037 £0.601 "
= JEHAR 2.777 £0. 411 2.942 +0.479 3.778 +0.859 " 2.825 +£0.717 2.978 +0.578 3.128 +0. 533

*P<0.05, P <0.01 vs. £ 411F % {4

Note: * P <0.05, P <0.01 vs. normal values.
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Tab.3 The heart function in the rats of each group 6 weeks after operation

541 TR Ao =W AR Ao E PR AR LERIER VES TN E (PUE SV ST IN G| SUE S
Groups HRbeat/min LVESP mmHg LVEDP mmHg LVDP mmHg +dp/dt,, mmHg/ - dp/dt,, ,mmHg/s
X HE 2 419 +19 132.61 +6.07 -3.98 £1.05 136.58 +6.395 8.42 £1.26 -5.405 +1.12
B CE 338 +55 83.93 +7.42 7 21.89 £9.44 ™" 62.038 +7.465 " 1.14+£0.24™ -1.072 £0.16 ™
W 3 3h ik 46 %8 396 =35 109.95 +£9. 13 -5.76 £3. 81 115.713 £11.016 3.59 £0.42 -3.313 £0.37

P <0.01 vs. 8 FEhBKEEFLA

Note: P <0.01 vs. the abdominal aorta constriction group.
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