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= Abstract =

Effect of Ischemic Preconditioning on Catecholamine Release from the Isolated,
Ischemic Reperfused Hearts of Rats

Jong-Wan Park, M.D., Young-Hoon Kim, M.D., Myung-Suk Kim, M.D.
Department of Pharmacology, College of Medicine, Seoul National University, Seoul, Korea

Background : Ischemic preconditioning reduces the infarct size and the severity of ar-
rhythmia in a post-ischemic reperfused heart although the detailed mechanism is unknown. In
the ischemic heart, a large amount of catecholamine is released from the adrenergic nerve ter-
minal and this aggravates cell destruction and arrhythmia. In this study, the possibility for
ischemic preconditioning to inhibit the release of endogenous catecholamine from the ischemic
heart was tested to investigate the probable cardioprotective mechanism of ischemic precon-
ditioning.

Methods : In the isolated, Langendorft perfused rat hearts, we observed the protective ef-
fect of ischemic preconditioning against post-ischemic reperfusion injury, and measured the
amount of catecholamine released into coronary effluent. In addition, we observed the effect
of catecholamine depletion on reperfusion injury in non-preconditioned and preconditioned
hearts.

Resuits : During the reperfusion(20min) after ischemia(30min), the cardiac function was
markedly depressed with the development of severe contracture. In the heart preconditioned by
three sequential episodes of 5min ischemia and 5min reperfusion, the reperfusion contracture
decreased significantly and the cardiac function was almost recovered to normal after 20min re-
perfusion. The release of lactate dehydrogenase was also decreased in the preconditioned heart.
The release of endogenous catecholamine was abruptly increased immediately after the re-
perfusion and the release was exponentially decreased throughout the reperfusion period. The
pattern of catecholamine release was much different from that of lactate dehydrogenase release.
In the preconditioned heart, the release was significantly decreased to about half of that in non-
preconditioned heart. Endogenous catecholamine depletion by reserpine treatment did not af-
fect the post-ischemic functional recovery in both non-preconditioned and preconditioned
hearts.

Conclusion : It is suggested from these results that ischemic preconditioning inhibits the
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release of endogenous catecholamine during ischemic period, which may be partly related to
cardioprotective effect of preconditioning in ischemic and reperfused heart.

KEY WORDS : Ischemia-reperfusion injury - Preconditioning - Catecholamine.
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Table 1. Protective effect of ischemic preconditioning on ischemia-reperfusion injury in isolated rat hearts

Non-preconditioned

Preconditioned

Preischemia
HR(beats/min) 302 +6.17
LVEDP(mmHg) 5
DP(mmHg) 58.4 + 5.42
Recovery of function(%) 100

Released LDH(unit/10 min/g wet wt)

Reperfusion Preischemia Reperfusion
228 +10.67 308 + 349 284 + 6.33*
77.1 £ 3.77 5 235 + 5.04¢
106 = 3.63 58.5 + 3.94 579 + 8.71*
141 + 433 100 91.0 £ 10.71*
41.2 £ 9.60 11.9 + 2.40*

HR, heart rate

LVEDP, left ventricular end-diastolic pressure

DP, developed pressure

Recovery of function was estimated from the cardiac index(HR X DP) at the end of 20 minutes of reperfusion

Values are given as mean £ SE of six hearts
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Fig. 1. Catecholamine release during reperfusion of
ischemic rat heart. Coronary effluents were col-
lected at 30 second interval to determine the
amount of catecholamine. Catecholamine was as-
sayed by the fluorescent method as in Materials
and Methods. Each point represents the mean
value from two experiments.
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Fig. 2. LDH release during reperfusion of ischemic rat
heart. Coronary effluents were collected at 30
second interval to determine the activity of LDH.
The LDH activity was assayed as described in Ma-
terials and Methods. Each point represents the
mean value from two experiments.
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Fig. 3. The effect of preconditioning on catecholamine
release in ischemic rat heart. The measurement of
catecholamine was described in Methods. NON-
PRE : non-preconditioned heart, PRECON : precon-
ditioned heart. The p value is estimated using Stu-
dient’s t-test.
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Fig. 4. The effect of catecholamine depletion on the post-
ischemic functional recovery. Functional recovery
was estimated from the cardiac index(HRXDP) at
the end of 20min reperfusion following 30min glo-
bal ischemia. Catecholamine was depleted by treat-
ment with reserpine(1mg/kg, ip, 48hr and 24hr be-
fore the experiment).
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