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Abstract

The in vitro effects of phenol and p-halogenated phenols on mitochondrial energy transfer
reactions were examined using isolated rat liver mitochondria. The relationship between phys-
iochemical properties of phenolic compounds and their effects on mitochondria were studied.
Phenol and p-halogenated phenols induced the release of K+ ions from mitochondria, suggesting
a change in permeability to K+ ions. A decrease in the respiratory control index, an increase in
K+ release and stimulation of latent ATPase activity were observed with these compounds in the
descending order of p-iodophenol, p-bromophenol, p-chlorophenol, p-fluorophenol and phenol.
The concentrations of the phenolic compounds resulting in fifty percent inhibition of the respira-
tory control index and those resulting in fifty percent release of K+ ions significantly correlated
with Hammett’s substituent constant (sigma) and the hydrophobic binding constant (pi) of the
compounds.
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