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Chun Fu Peng, Ph. D., Marvin L. Murphy, M. D. and Karl D. Straub, M. D., 
Ph. D. (1985) Alterations of ventricular wall motion and myocardial membrane 
potential of regional ischemic myocardium in the pig. Bull. Inst. Zool., Academia 
Sinica 24( 1 ): 95-110. An experimental model of coronary arter:Y occlusion was used 
in farm pigs to produce ischemic myocardium. Left ventricular wall motion during 
occlusion and reperfusion was determined by echocardiography. The membrane 
potential of sarcolemmal vesicles was evaluated by fluorescent sensitive probe. Ischemic 
insult of myocardium for 30 minutes but not for 15 minutes resulted in an irreversi
ble alteration of systolic thickening and diastolic thinning, a decrease of . the mem
brane potential of sarcolemmal vesicles, and an increase of calcium content in the 
ischemic myocardium. These results suggest that an ischemic damage of the sarco
lemmal membrane allows accumulation of calcium ion in the ischemic area upon 
reperfusion and thus inhibits diastolic relaxation. 

The membrane potential in intact cell 

preparations such· as red blood cells (Hoffman 
and Laris, 1974; Sims et at., 1974), squid giant 
axon (Cohen, 1973; Davila et at., 1973; Dipolo 
et al., 1976; Goldring and Blaustein, 1975; 
Tasaki et al., 1972), leech segmental gangalion 
Salzberg et., al., 1973) has been measured 
with the use of fluorescent potential-sensitive 
probes. In general, changes in the fluorescent 
intensity of cyanine dyes are a function of 
changes in the membrane potential. Based on 
this property, these dyes have been widely 
used as optical probes for measuring the me
mbrane potential in isolated mitochondria 
(Laris et al., 1975; Tupper and Tedeschi, 1974), 
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sarcoplasmic reticulum (Beeler, 1980; Beeler 
et al., 1979; Russel et al., 1979; Yamamoto 
and Kasai, 1980), sarcolemmal vesicles (Bart
schat et al., 1980), as well as intact cell pre
parations (Hoffman and Laris,. 1974; Sims et 
al., 1974). 

Calcium movements in both directions 
(influx and efflux) across the cell membrane 
are generally believed to play a crucial role 
in excitation-contraction coupling in the 
cardiac muscle. Calcium is thought to enter 
the cell upon membrane depolarization and 
leave the cell, during relaxation (Endo, 1977; 
Herzing. 1983). Mechanisms such as the 
Na+-Ca2+ exchange process (Reeves and Sutko, 
1979, 1983) and Ca2+-dependent ATPase pump 
































