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Subendocardial Ischemic Necrosis in Hypertrophied Rabbit Heart
Induced by Chronic Aortic Constriction
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Department of Thoracic Surgery, ** Dan Kook University Hospital, Seoul, Korea

Background[] Cardiac hypertrophy is the compensatory response of the myocardium to increased
workload. Compensatory mechanisms come into play when the hypertrophied heart can no longer
accommodate the increased demand or persistent stimuli. Although it has been reported that the
molecular changes in hypertrophied hearts that initially mediate enhanced function may contribute to
the development of heart failure, the structural/biochemical/molecular basis for myocardial
contractile failure is still obscure. This study was aimed to clarify the structural basis for relation
between hypertrophy and failure.

Method[] Nine pairs of rabbits were sacrificed at 8, 12, 24, 48 hours and 1, 2, 4, 6, 8 weeks
after experimental aortic constriction. Their hearts were studied with routine histopathology.
Each heart was weighed and compared with total body weight. Multiple sections were
embedded in paraffin, sectioned at Sum, and stained with hematoxylin and eosin and Masson’s
trichrome and analysed.

Results(] The heart weight to body weight ratio(g/Kg) increased progressively with time
after aortic banding. Banding of the aorta in the rabbit resulted in multifocal areas of myofiber
degeneration, necrosis and fibrosis through the wall of the left ventricle, in the papillary
muscles of the left ventricle and in the left ventricular portions of the interventricular septum in
rabbit of 6 and 8 weeks after aortic banding. By 4 weeks after banding, the foci of necrosis were
not observed.

Conclusion[] These findings suggest that the increased necrosis, fibrosis in animals with cardiac
hypertrophy induced by banding the aorta may play a role in progression to heart failure.

KEY WORDSL Cardiac hypertrophy - Ischemic necrosis - Heart failure.

0 7380



M =

00000 000000 00000 00 00 00
0 000 000 00 000 00000 0000 O
0000 000 0000 000 0DoO0 oooo*.
000 0000 OO 00000000 00 0000
00 0 D00 000 00 00 0000 00%.0
0000 000 0 000 00000 000 00 0
0 OO0 0000 000 000 00 00 000 O
000 00°®. 00 00 0000 000 000 O
00 000 000 OO0 0000 0000 0000
000 protein kinased OOOO OO0OO 0o0?. o
00 000 OO0 00000 OO0 0000 0000
00000 00000 00000 000 0000 O
0 00000 000 000 00000 000 000
0D 000 00*®. 00 0000 000 000 00
00O 0O0(decompensation)d OO OO OO OO0
0 000 000 000 000 000 00000 O
00 000 000 0000 000 0000 000
000 00000000 000 0000 0000 O
00 0000 0,000 00 000 0000 000
00 000000 000 000 0O 00 000 00
00 oo™, 0 000 00000 000 00 O
000 000 000 00 00000 00 00 00
000 00 00 O 0000 00 00 0000 00
1319 0o DO0O 0DODOD 0000 0000 OO
00 D000 00000 000 000 0 0o0™.o
00 00 00 000 000 000 0000 00 O
00 000 0O 000 000 0000 000 000
00 0000.000 0000 40, 60,800 000
0000 00 000 0000 OO0 00 000 00
00 000 0000 00000 000 0000 00
0 000 00000 0000 10000 0000 O
0 000 0000 0000 00 000 0000 O
0 000 D000 00000 00.

AT 2

1. A7
000000 0000 22kgdO 3.0kgd New

O

Zealand White Rabbit 25000 O00000O. 00O0O
000 000 OO0 OOo0Oo ooooo. 0o oo
0 sodium pentobarbital 30mg/kgd OO OO0O0O
0000 O 000000 0000 Harvard animal
respirator] 0000 OO0O0O OO OO0O O0OO
000 04000 000 OO0 0000 0000
0.000 OO0 oooo oooo oooo oo o
00 0000 000 000 OO0 30 OOoo o
oooo. 0 30 000 ooo oooo oooo
000 ringDd O0OO0O OO0 OO0 O O OO0
00 0000 00000.0000 O thhllD O O
00 000 0O O00.0 00 00 oo sggn
0000 0O 00O 0000 ooooo. o O oo
000 0000 8, 12, 24,4800 OO O 2000
0 0000 0O 8000 U0 O0ooo oo 70
(10)2,4,6,80 0 0 2000 0000 O 100
00 0D0O00O000 oo0oo opoooo.ooo o
00 2000 sham operationd 00O O0O0000. O
000 000 00000 10% buffered formalin
0 0000 0000 0000 0ooo ooooao.

2. AFHY

000 0oo0ooo 0o boo ooo, ooooag,
Joooooo boo boooo oobo oo, oo
0 obo,0b000 bbo 00 0 0boooob oo
0 0oddo oodoo. bbb ooo oodo o
0 00000 000 000 OO0kg), oooo d
000 000 00D OO(@m) O 00 0000.
00 0oodo oo b0 ooo oo bob ogo o
oo0d Ooood boooo 3mmOOOod Ooodo
00 0 Obb0o oobb oo Oob obo go
0 000 0dddo 0o 0 ooo ob ooooo
(cm). 0000 OO0 ODOOODO 5uymO OO0
000 H & E OO0 reticulin OO0 O Masson' s
trichrome 000 0000 OO0 00O O0OO OO,
000 oodo ooo oo obooo.

U0 0obd Oo0ob 0ooo oo oobo booo
0 000 OO0 O0oO o, 10000 Ooobo odgo
o000 oodo oboo oo oo, 10, bdo
0 00O 20,000 20 00 50 000 30, 50

739 0



OO0 4000 DOOO 0O OO ObOoOo 2000
000 oooo. bobo oobobdo oooo o
O 00O od, 00D OO ODO OOd(Masson' s
trichromeJ 0000 DOO0O0O0O OO0 reticulindO
000 OO0 0000 OO0 oo) oooo oo
oodo 00O 10,00 0o oo 20, 00 oo
O OOO(reticulinDO O OO0 Masson' s tric—
hromeO OO0 OO0 OO0OO OO0 ©OO) OO
b 0ob 30,0000 oob 4000 g o o
oo god ogod.

Z a

1. &2 H[=9| H&=

OO0 OOD OO0 00O Table 100 O O OO

0o 00 oodg oob oo oboo oo boo.

2. We|xx

2
12

Z4 M
==

1) A2 A

goooo og oooooo oo oooo oo
0O.00 00000g 20,400 OO0OD0OO OO0 O
OO0 0000 Oobooob ed, 800 oboOoOO 40 O
0O 000 000 0ooo boo ooooboo. oo 40
oooooo 0o0 ooob0ooo 0oog. oo o
ood oboo o000 0 0obob ooo oobo g
O0.000 OO0 000 Table2D OOOODO.

60 DO0O0OO OO0 O 000 ooOo ooo
O 000 O0O0O0O(Fig. 1) 800 OOOODO OO

Table 1. Heart weight/body weight(g/kg) and me-
asurement of heart size(cm)

Thickness of Diameter of

HW/BW(g/kg) LV(cm) heart(cm)

Control 2.1 0.3 2.7
8 hours 2.2 0.4 2.7
12 hours 2.1 0.4 2.8
24 hours 2.4 0.7 2.9
48 hours 2.3 0.6 2.9
1 week 2.9 1.1 3.2
2 weeks 2.9 1.1 3.2
4 weeks 2.8 1.0 3.0
6 weeks 3.3 1.2 3.8
8 weeks 3.4 1.2 4.0
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Table 2. Degree of necrosis, fibrosis

Histology\weeks 1 2 4 ) 8
Grade of necrosis 0 0 0.5 3 3.5
Grade of fibrosis 0 0 0.5 25 3

Fig. 1. Microscopic view of hypertrophic heart produ-
ced by 6 weeks' bandingl Moderate degree of
focal coagulation necrosis is evident in the sube-
ndocardial side of myocardium(H & E,x 100).

Fig. 2. Severe degree of diffuse coagulation necrosis
in hypertrophic heart produced by 8 weeks’
aortic banding(H & E,x 100).
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Fig. 3. Higher magnification of Fig.2 showing cytoplas-
mic hypereosinophilia with nuclear pyknosis and
some areas of confraction band nec-rosis(H &
E.x 200).

Fig. 4. Increased fibrosis and mild inflammatory cells
infilfration in the area of necrosis are observed
in hypertrophic heart produced by 8 weeks’
aortic banding(H & E,x 200).
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