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Fig. 3 Lysosomal enzyme distribution at 2
hours’ hypothermic ischemia.
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Table 1 Effect of TFP on lysosomal enzyme distribution. Values are means=*standard error of the

mean.
Group
preischemic 1 11 I v
control (KHB) (KHB+TFP) (ST) (ST+TFP)
NAG 0.25+0.03 0.37x0.02* 0.2740.01% 0.35+0.03 0.29+0.01
Cathepsin D 0.39%0.01 0.46x0.02* 0.39+0.02% 0.434+0.02 0.411+0.02

* P<0.05vs. the preischemic value ¥ P<0.05vs. I

Table 2 Systolic function and heart rate at LVEDP 10mnHg, expressed as percent of preischemic value.
Values are meanststandard error of the mean. KHB, Krebs-Henseleit bicarbonate buffer ;

TFP, Trifluoperazine ; ST, St. Thomas’ Hospital cardioplegic solution ; DP, Developed pres-
sure ; HR, Heart rate.

15-Minute 30-Minute
Reperfusion Reperfusion
Group n DP(%) HR(%) DP (%) HR(%)
1.(KHB) 6 30.2+4.9 95.0+4.0 41.7£5.8 92.7%£2.4
II.(KHB+TFP) 6 66.3+£5.2* 97.7+0.8 78.2+2.3* 96.8+2.5
. (8T) 6 76.2%3.5 92.2+3.1 90.0£3.4 97.3%£1.6
NV .(ST+TFP) 6 75.0x3.3 97.7£4.0 89.0x2.0 97.0%£2.4
* P<0.0lvs. I
0.5 1
* * N.S. * NS
0.5
0.4
5 937 047 ‘H
3 5
0.2 0.3
* P < 0.05
01 - 0.2
* P < 0.05 A
0-—5 4
’ E g & I 5 5 g E @ E
55 v = = 25 + +
52 £ : 25 o =
UE’ g % b7y go E %)
g 4 c
LED (N-acetyl-A-glucosaminidase) LED (Cathepsin D)
Fig. 4 Effect of TFP on lysosomal enzyme ' Fig. 5 Effect of TFP on lysosomal enzyme
(NAG) distribution. (Cathepsin D) distribution.
Error bars are+the standard error of the Error bars aretthe standard error of the

mean. mean.
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Fig. 6 Recovery of systolic function after 120
minutes of global hypothermic ischemia.
Measurements were made at an EDP of
10mmHg and are expressed as percent of
preischemic value.
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Protective effects of trifluoperazine, a calmodulin antagonist,
on ischemic rat hearts through the stabilization
of lysosomal membranes
Eiji SUGAWARA
Second Department of Surgery,
Okayama University Medical School,
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(Director : Prof. S. Teramoto)

Disruption of lysosomal membranes is one of the earliest changes seen in the ischemic
myocardium and a calcium-calmodulin-dependent process may be involved in irreversible
myocardial injury. This study was designed to determine the effect of trifluoperazine (TFP),
a calmodulin antagonist, on the isolated rat heart. To assess the cardioprotective effect of
TFP, changes in the distribution of lysosomal enzymes in myocardial cells and post-ischemic
myocardial recovery were studied. Experimental groups (n==6 hearts per group) were : Group
I, infusion of 20°C Krebs-Henseleit bicarbonate buffer (KHB) every 30 min during ischemia ;
Group I, infusion of KHB containing TFP (2.5X10-*M/L) ; Group Ill, infusion of St. Thomas’
Hospital cardioplegic solution (ST) ; Group IV, infusion of ST containing TFP (2.5x10~M/L).
Isolated perfused rat hearts were ischemic for 2 h at 20°C and were reperfused at 37°C for 30
min. Functional recovery after ischemia and reperfusion was measured by developed pressure.

Addition of TFP in Group II hearts prevented leakage of lysosomal enzymes (N-acetyl-z3-
glucosaminidase and Cathepsin D) compared with Group I (p<0. 05, respectively). The
activities of lysosomal enzymes in cytosol were lower in Group IV than in Group I, though the
difference was not statistically significant. Hearts receiving TFP (Group II) showed improved
recovery of developed pressure at 15 min and 30 min after reperfusion when compared with
Group I (p<0.01, respectively). These results suggest that TFP reduces ischemia/reperfusion
injury and calcium-calmodulin-dependent enzymes may play an important role in the develop-

ment of cellular damage in the myocardium during hypothermic ischemia.



