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Effect of Preconditioning by Low-Flow Perfusion on Cardioprotection

Ho-Dirk Kim, MD
Department of Anatomy, Sungkyunkwan University School of Medicine, Suwon, Korea

ABSTRACT

Background and Objectives(J Recent reports suggest that brief periods of low-flow ischemia (If Isc) and
reperfusion (R) before prolonged Isc mimic ischemic preconditioning (IPC) in murine hearts, probably by a
preservation of high energy phosphates. Materials and Methods[] In order to test this hypothesis, Langendorff-
perfused isolated rabbit hearts were subjected to 45 min If Isc (5% of baseline perfusion flow) with 1f IPC or
not, followed by 120 min R. If IPC was induced by a single episode of 5 min If Isc and 10 min R. These were
compared with IPC hearts by 5 min no-flow Isc and 10 min R. Results[] If IPC as well as IPC enhanced post-
ischemic functional recovery although IPC did not reduce infarct size (Isc control, 37.5+ 3.1, IPC, 16.2+ 1.5,
If Isc, 43.0+ 0.7, and If IPC, 40.4% 1.0% of the left ventricle). Myocardial ATP hydrolysis and lactate prod-
uction during the preischemic, ischemic, and reperfusion periods were not differ between the experimental
groups. Conclusion[] These results suggest that a brief period of If Isc could not precondition the rabbit heart
and the energy metabolism hypothesis may not be a universal mechanism for the cardioprotective effect of
IPC. (Korean Circulation J 2001;31(12)*1252-1260)

KEY WORDS[] Ischemic preconditioningl] Myocardial infarctiond Phosphates[] Lactic acid.
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Fig. 1. Schematic illustration of experimental protocol. IPCO ischemic preconditioning.
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Fig. 2. Recovery rate of the left ventricular developed
pressure (LVDP) during ischemia and reperfusion. *0 p
<005, T 0 p<0.01, ischemic control vs low-flow ischemia,
¥ 0p<0.05, § Op<0.01, ischemic control vs low-flow IPC
(ischemic preconditioning).

Fig. 4. Changes of the left ventricular end-distolic press-
ure (LVEDP) during ischemia and reperfusion. *0 p<0.
05, T O0p<0.01, ischemic control vs low-flow ischemia,
IPCO ischemic preconditioning.
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Fig. 3. Recovery rate of the contractility (dP/dt) during
ischemia and reperfusion. *0 p<0.05, T O p<0.01, ischemic
control vs low-flow ischemia, 1 O p<0.05, § 0O p<0.01, is-
chemic control vs low-flow IPC (ischemic preconditioning).
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Fig. 5. Changes of the coronary flow during ischemia
and reperfusion. *0 p<0.05, ischemic control vs IPC (is-
chemic preconditioning), T O p<0.05, ischemic control
vs low-flow ischemia.

0 000 0000 00000. 00 IPc00 000
0 000 0000 000 000 0000 000 0
0000 (Fig. 6A). 00 OO0 000 00 00O, O
00 000, IPCO, 000 IPCO00 00 375+ 31,
430+ 0.7, 16.2+ 1.5, 40.4+ 1.0%0 IPCOO00 OO
00 00000 (p<0.01, Fig. 6B).

DU URIALE(Fig. 7) R FiHEe| e

ATPO 00 00000 450 0000 0000 O
0000. ATPO 0OOOO IPCO0OO OO0 0000
000 IPCO00 00 00000(P<005). 000 120

1255



IPC Low-flow IPC
50
) T
2 40+ T 7 T
F 30} / /
B
< 20k * /
ks 77 %
g 1of / /
3 / /
£
0 7 . %
Ischemic Low-flow IPC Low-flow
control ischemia (n=9) IPC
(n=7) (n=7) (n=7)

54 —e— Ischemic control

g —o— Low-flow ischemia

2, —a— IPC

2 —a— Low-flow IPC

5 3

f =

] -

s 24 - — &

g I ——

f= —l _

8

= Ischemia

< 0 T T T T T T 1

0 30 60 90 120 150 180
Time (min)
3= —o— Ischemic control

—o— Low-flow ischemia
—a— |PC

—a— Low-flow IPC

ATP concentration (umol/g tissue)
1
ﬂ/

0 Ischemia
1} T T T T 1
0 30 60 90 120 150 180
Time (min)

—o— Ischemic control

g 47 —o— Low-flow ischemia
£ —&— IPC
Lo 3 —4— Low-flow IPC
£
5 2 S
2 \\é\T\”{\
;; 1 e =3
s Y
o *
&= 0 Ischemia
<< T T T T I T
0 30 60 90 120 150 180
Time (min)

Fig. 6. TTC (triphenyltetrazolium chloride) staining patt-
ern of the heart slice near apex (A) and the infarct size
(B). Infarct size is significantly reduced by IPC (ischemic
preconditioning, p<0.01), but it is not changed by low-
flow ischemia or low-flow IPC (B).
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Fig. 7. Myocardial ATP, ADP, and AMP. *00 p<0.01, ische-
mic control vs IPC, T O p<0.05, low-flow IPC vs low-flow
ischemia, for ATP, *00 p<0.05, ischemic control vs IPC, for
AMP, IPCO ischemic preconditioning.
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Fig. 8. Lactate contents in the experimental groups. *0
p<0.05, ischemic control vs IPC, T O p<0.05, IPC vs low-
flow ischemia, IPCO ischemic preconditioning.
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