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    Abstract

      The intracellular distribution of hexokinase and the susceptibility of partly purified preparations of the enzyme to inhibition by glucose 6-phosphate was determined in the hearts of several species. The use of sucrose as a medium for fractionation of heart homogenates indicated that most of the enzyme was nonparticulate, but on differential centrifugation in isotonic KCl a large fraction of hexokinase activity was associated with mitochondria.

      To test the hypothesis that glucose utilization is controlled through the inhibition of hexokinase by glucose-6-P, enzyme activity from heart mitochondria and soluble fraction was measured under conditions in which glucose-6-P was or was not allowed to accumulate. The apparent inhibitor constants for glucose-6-P ranged from 3 x 10-5 to 1.3 x 10-4 M in various preparations, and this inhibition was noncompetitive relative to ATP or glucose. However, aging of the enzyme prepared from dog heart resulted in a 3- to 10-fold increase in the apparent Ki, and an increase in the Km of ATP and the interaction between glucose-6-P and ATP became competitive. A change in the activity-pH relationship of hexokinase also occurred. Inorganic orthophosphate antagonized the inhibitory effect of glucose-6-P in concentrations comparable to physiological ones. This effect was lost on aging of dog heart mitochondria.

      The data on the in vitro kinetics of heart hexokinase agree with observations of others on the control of glucose phosphorylation in perfused heart under conditions in which relatively large changes in glucose-6-P and inorganic phosphate concentrations occur such as after the administration of epinephrine and during anoxia, respectively. They are also in agreement with the fact that the administration of large doses of epinephrine to intact animals results in an increase in cardiac glucose 6-phosphate concentration and accumulation of intracellular glucose, presumably as a result of inhibition of hexokinase activity.
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