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Summary

        
In vitro studies have established that insulin enhances the oxidation of pyruvate to acetyl CoA by the stimulation of mitochondrial pyruvate dehydrogenase (PDH) activity through plasma membrane binding response (Jarett and Seals 1979;Kiechle, Jarett, Dennis and Kotagal 1980). In the present study adipose tissue PDH activity was utilized as a marker for insulin responsiveness. The metabolic response of this enzyme to exogenous insulin was employed to test the hypothesis that dietary fiber enhances tissue responsiveness to insulin using adipose tissue from male weanling Sprague Dawley rats. Eight groups of rats (n=5 per group) were fed ad libitum various diets containing different levels of cellulose and protein as already reported elsewhere (Ogunwole, Knight, Adkins, Thomaskutty and Pointer 1985). Percent insulin stimulation of PDH from basal activity (PDS) was utilized as an index of insulin responsiveness. Compared to all fiber treated groups, both basal (PDB) and insulin stimulated (PDI) activities were significantly lower (P < 0.05) in the fiber free groups at both low (10%) and high (20%) protein levels. At all fiber levels tested (0, 5,15 and 30%) protein intake resulted in a significant increase in both PDB and PDI. Gradual increase in cellulose intake resulted in a biphasic increase in PDS in both protein groups at the 5% and 30% fiber levels. PDS was higher (P < 0.05) in the 10% protein groups than the 20% protein group at all fiber levels tested. A significant interaction effect of protein and fiber was observed on PDB (P < 0.001) and PDI (P < 0.04) when caloric intake was held constant as a covariate. Higher fiber intake resulted in a decrease in serum insulin (SI). SI showed an inverse relationship with PDS (r = -0.53, P < 0.0001). A significant interaction effect of protein and fiber was observed on SI (P < 0.0001). It is concluded that (i) Diet can modulate insulin responsiveness in growing animals: (ii) The combination of dietary fiber with other nutrients determines its metabolic effect in improving insulin responsiveness via a metabolic response to the membrane receptor binding signal.
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