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Protective effects of calmodulin antagonists
(trifluoperazine and W-7) on hypothermic

ischemic rat hearts.∗

Eiji Sugawara, Yorikazu Nakayama, Yosimasa Senoo, and Shigeru Teramoto

Abstract

The cardioprotective effect of calmodulin antagonists, trifluoperazine (TFP) and N-(6-aminohexyl)-
5-chloro-1-naphthalene sulfonamide (W-7) was examined on the isolated rat heart exposed to hy-
pothermic and ischemic conditions by measuring distribution of lysosomal enzymes in myocardial
cells, and leakage of creatine kinase (CK) during reperfusion and postischemic recovery in my-
ocardial systolic function. Experimental hearts were infused with 20 degrees C Krebs-Henseleit
bicarbonate buffer (KHB) or KHB containing TFP or W-7 for 2min every 30min during hypother-
mic ischemia. After ischemia for 120min at 20 degrees C, rat hearts were reperfused at 37 degrees
C for 30min. TFP and W-7 improved functional recovery and prevented CK release. In TFP
treated hearts, leakage of lysosomal enzymes was reduced significantly, whereas stabilization of
lysosomes by W-7 did not occur. These results suggest that calcium-calmodulin dependent en-
zymes may play an important role in the development of cellular damage of the myocardium
during hypothermic ischemia, although levels of leakage of lysosomal enzymes may be unreliable
predictors of functional recovery after hypothermic ischemia.
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