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Adrenergic Effects on the Cardiac Damage by Oxygen Free Radicals
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Background : It is now well known that oxygen free radicals act as mediators of cellular in-
jury in many cardiovascular diseases. Although some evidences have been presented for an alt-
ered number of adrenergic receptors in heart disease, a detailed examination of the interaction
of free radicals with cardiac adrenergic receptors has little been carried out.

Methods : This study is therefore undertaken to examine the influences of adrenergic block-
ing agents(propranolol, prazosin) and cyclooxygenase inhibitor(aspirin) on the cardiac damage
by oxygen free radicals. Ischemic condition of the isolated rat heart was made by Langendorff
preparation, and then measured superoxide dismutase(SOD), lactate dehydrogenase(LDH)
released in the perfusate, and malondialdhyde(MDA) concentration in the cardiac tissue.

Results : We obtained the results that increased SOD activity and tendency of decreased
LDH activity by the pretreatment of propranolol, prazosin, and aspirin in cardiac ischemic-re-
perfusion injury. Those effects were more predominant in adriamycin treated group comparing
with not treated group.

Conclusion : Adrenergic blocking agent, propranolol, prazosin, and aspirin seem to have
some protective effect on the reperfusion injury of the heart.

KEY WORDS : Adrenergic blocking agent - Oxygen free radical.
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Table 1. Effects of propranolol, prazosin, and aspirin on the change of SOD(U/mg protein) in reperfusion injury of the isolated rat heart

Reperfusion time(min)

Control

Pretreatment

120

90

60

30

10

469.5+111.5
(137.7%)

544.5+114.5

456.34+98.5 1230.0+ 83.5%* 548.6+98.0 545.0£64.0 4427+ 61.7
(129.8%)

341.0+51.6

Saline

(159.7%)

(159.8%)

(160.9%)

{360.7%)

(133.8%)

746.0+127.2** 428.2+ 535

556.34+137.2
(205.7%)

941.34£75.9%

270.41£90.9 40454504 1243.3£405.6* 400.5+58.6

Propranolol

(158.4%)

(275.9%)

(148.1%) (348.1%)

(459.8%)

(149.8%)

+112.6

454.7+126.7 440.8

466.2+106.0
(118.3%)

356.5+54.8

+£75.0

496.0+ 65.0 495.9

2.1

(106.7%)

Ly

N

420.

394.2+74.3

Prazosin

(111.8%)

(115.3%)

(125.8%) ( 90.4%)

(125.8%j

490.7+ 56.4

540.2+ 829

481.61+ 48.4
(135.6%)

**: p <0.01,

970.9+68.3*** 452.5+£29.7

364.6+ 86.3
(102.6%)

350.7+40.8

355.2+£61.8

Aspirin

(138.1%)

(152.1%)

(127 .4%)

+:p <005,

(273.3%)

( 98.7%)

:p < 0.001

Fkk

The value represents mean=+S.E. (%) vs control.

Controt means the value before ischemia.
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Fig. 1. Change of SOD by propranolol(~*---<7), prazosin(¥---¥), and aspirin(®——=) in reperfusion injury of

the isolated rat heart.
Saline : or-e----e- o

Each values represents the mean+S.E.

The values at 0, 5, 10, 30, 60, 90min reperfusate were statistically compared with value before ischemia.

*:p <0.05, ** 1 p <0.01,
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Fig. 2. Change of SOD by propranolol(\7~--<7), prazosin(¥ ---¥), and aspirin(&——@) in reperfusion injury of
the isolated rat heart treated with adriamycin.
Saline : o0 *:p <005 **:p<001, ***:p<0.001
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Fig. 3. Change of LDH by propranolol(v*---<7), prazosin(¥---¥), and aspirin(@——@) in reperfusion injury of

the isolated rat heart.
Saline @ Ck---eees 5} *:p <005  *:p<001, **:p<0.001
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Table 4. Effects of propranolol, prazosin, and aspirin on the change of LDH(U/mg protein) in reperfusion injury of isolated rat heart treated with adriamycin

Reperfusion time(min)

Control

Pretreatment

120

90

60

30

10

315.9+50.9 243.8+28.8 2741+29.6 163.7+£15.2 155.8+37.4 164.1+43.1 137.3+£35.8
(115.9%) (130.3%)

(150.2%)

210.3£36.3

Saline

( 74.1%) ( 78.0%) ( 65.3%)

(77.8%)

100.4+22.7 101.9+41.7

133.6+31.2 73.9+36.0

351.1+88.6
(176.7%)

299.0+47.3
(150.5%)

143.0+13.0
( 72.0%)

198.7+£58.4

Propranolol

(37.2%) ( 50.5%) ( 51.3%)

( 67.2%)

187.4+£42.9 177.24+539 188.7+58.5 335.0+84.4 328.3+71.2

( 98.6%)

202.3+£59.8
(106.4%)

202.8+38.1

190.1+£46.2

Prazosin

{ 99.3%) (176.2%) (172.7%)

( 193.2%)

(106.7%)

112.2+35.3 159.8+17.7 249.5+82.4 841+ 2.3* 7294257 72.3417.7%* 71.3% 7.4%
( 79.1%) (123.6%) ( 135.8%)

( 55.6%)

201.9+459

Aspirin

( 35.3%)

( 36.1%)

( 41.7%)

1 p <0.01

*x

The value represents mean=+S.E. (%) vs control.

Control means the value before ischemia.
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Fig. 4. Change of LDH by propranolol(v-
the isolated rat heart treated with adriamycin.

Saline : G- 0 ** 1 p <0.01
12 ¢
09} - I
f=d
s
] 1 .
£
E o6}
=
3
=
3
= 03} 2 -
< 3 -
) c Q =
] & o <
0.0

-==%7), prazosin(¥----¥), and aspirin(@&——e) in reperfusion injury of

Table 5. Effects of propranolol, prazosin, and aspirin on
the changes of MDA(hM/100mg protein) in re-
perfusion injury of isolated rat heart without or
with adriamycin

Group Adriamycin treatment

Pretreatment without with
Saline 0.73£0.08 0.95+0.11
Propranolol 0.90+0.05 1.21+0.20
Prazosin 0.88+0.06 0.80+0.09
Aspirin 0.73+0.02 0.77£0.04

Fig. 5. Change of MDA by propranolol, prazosin, and as-
pirin in reperfusion injury of the isolated rat heart.
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Fig. 6. Change of MDA by propranolol, prazosin, and as-
pirin in reperfusion injury of the isolated rat heart
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