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Establishment of a rat model of chronic heart failure by transverse
aortic constriction and observation of its pathological process
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[ Abstract] Objective To observe the pathological changes of heart failure caused by transverse aortic constriction
in rats. Methods Partial thoracotomy was performed to the second rib and the transverse aortic constriction was performed
between the innominate and left carotid arteries to establish a model of heart failure in 24 rats. The same operation was
performed on another 8 rats, except for the ligation of the transverse aorta. Echocardiographic assessment, hemodynamic

measurement, myocardial histopathological examination and NT-proBNP measurement were performed to the sham group at
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12 weeks and model group at 4 weeks, 8 weeks, 12 weeks after the operation. Result At 4 weeks after the operation, NT-

proBNP, EF, FS and -dp/ditmax of the model group was significantly increased and LVESV, + dp/dtmax of the model

group were significantly decreased (P <0.05). At 8 weeks after the operation, EF and -dp/dtmax of the model group were

increased and + dp/dtmax of the model group was significantly decreased (P <0.05). At 12 weeks after the operation,
NT-proBNP, EF and + dp/dimax of the model group were decreased, and LVESV, LVEDV and -dp/dtmax of the model

group were increased (P <0.05). The cardiomyocytes became hypertrophic and lined up in disorder at 4 weeks after the

operation. Pathologic examination of the myocardial tissue showed connective tissue proliferation and inflammatory cell

infiltration at 8 weeks after the operation, and cardiomyocyte apoptosis and collagen fiber deposition at 12 weeks after the

operation. Conclusions

Transverse aortic constriction induces heart failure in rats. The pathological processes are

compensatory hypertrophy at 4 weeks after the operation, initial reaction of decompensation at 8 weeks after the operation,

and heart failure at 12 weeks after the operation.
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Tab.1 Changes of serum NT-proBNP levels of the rats at different time points after transverse aortic constriction

| BT AL TAC 4 JA TAC 8 J TAC 12 J#
Groups Sham-operation group TAC 4 weeks TAC 8 weeks TAC 12 weeks
N AT .
iolibg 357. 63 +60. 60 511.39 +66.12° 542.33 +166.39 438.84 £41.72

NT-proBNP( pg/mL)

T ST ARAMIL, P <0.05,
Note. *: Compared with the sham-operation group, P <0. 05.
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AT AR B.TAC 4 & ;C. TAC 8 A D.TAC 12 J&
1 TAC ARJ5 AR BHIR B 7= 0 3 5]
Note. A: Sham-operation group; B: TAC 4 weeks; C: TAC 8 weeks; D; TAC 12 weeks

Fig.1 Echocardiographic assessment of the rats at different time points after transverse aortic constriction
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#£3 TAC REAFEBHRRACELEE (2 +5)

Tab.3 The left heart function in the rats at different time points after transverse aortic constriction

paetiE A EFIRAR AERK AERKR
4151 IPES AR )iS Wi A% (A SUES
Groups HR(bpm) LVESP LVEDP + dp/dtmax - dp/dimax
(mmHg) (mmHg) (mmHg/s) (mmHg/s)
1 > é
1&%7{(’E 430 £19 156. 48 +14. 690 0.5+1.84 12202.36 +1657. 41 -8321. 67 £663. 6
Sham-operation group
TAC 4
A 396 +69 171. 69 +60. 78 -0.19 £3.26 8108. 81 £2659. 23* —6771.49 £1648. 45*
TAC 4 weeks
TAC 8 J&
A 286 +27%" 130.21 +10.28* 1.85 £4.20 5825.33 +650. 54" -5405. 21 +£902. 70*
TAC8 weeks
TAC 12
A 245 £5%b ¢ 132.00 +£25.43 -2.52+2.45 5220. 13 +£1618. 03* -5425.97 £1521. 11*

TAC 12 weeks

TE:a: GERTFARULE, P<0.05;b: 5 TAC 4 JH 1L, P <0.05;¢: 5 TAC 8 JiLL#L, P <0.05,
Note. a; Compared with the sham-operation group, P <0.05; b: Compared with the TAC 4 weeks, P <0.05; ¢: Compared with the TAC 8 weeks, P <

0.05.
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Fig.2 Morphological changes of the rat myocardium at different time points. H&E staining and Masson’ s staining
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