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ABSTRACT The present study was undertaken to determine whether alpha-blocking
agents, phentolamine and bunazosin, may exert a cardioprotective effect on hypozxic
and subsequently reoxygenated hearts. For this purpose, rabbit hearts were perfused
for 20 min under hypoxic conditions, followed by a 45 min-reoxygenation. Agents
were administered between the 8th and 20th min of hypoxic perfusion. Hypoxic
perfusion for 8 min resulted in a decline of cardiac contractile force and myocardial
high—energy phosphates and a loss of adenine nucleotide metabolites from the heart,
whereas a rise inresting tension was not observed. Neither increase in perfusion
pressure, release of creatine kinase from hearts nor increase in tissue calcium was
observed. At 20 min-hypoxia, significant changes in resting tension and perfusion
pressure of the heart and release of creatine kinase from the heart were observed.
Cardiac contractile force after 45 min of reoxygenation was less than 109 of the
initial value. Treatment with 83 #M phentolamine or 46 ¢M of bunazosin resulted
in a significant suppression of hypoxia—induced increase in tissue calcium, release
of creatine kinase and adenine nucleotide metabolites and rise in perfusion pressure
and resting tension. Treatment with either phentolamine or bunazosin resulted
in appreciable recovery of cardiac contractile force. Reoxygenationinduced release:
of creatine kinase was also suppressed significantly. Two possible mechanisms for
the protestive effect of this treatment are considered; 1) presevation of ATP



metabolites which may be utilized as substrates for a salvage synthesis of ATP
during reoxygenation and 2) prevention of a nonselective transmembrane flux of
cellular constituents due to changes in cell membrane permeability.
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