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Abstract

Carbohydrate metabolism of rats with obstructive jaundice caused by bile duct ligation was
studied by intravenous glucose tolerance test (IVGTT) and by liver perfusion. The altered levels
of carbohydrate-metabolizing enzyme were examined in relation to the glucose metabolism of
the cholestatic rats. In the IVGTT, the rate of fractional glucose removal was increased with
increases in plasma insulin and glucagon and with a decrease in non-esterified fatty acid. In
liver perfusion, neither the glucose uptake nor insulin extraction by the whole liver of icteric rats
was different from the control. The increased rate of glucose removal in IVGTT may be due to
enhanced glucose utilization by peripheral tissues resulting from hypersecretion of insulin. In
liver perfusate supplemented with glucose, a decrease in the glucose uptake per unit liver weight
was observed in relation to the lowered glucokinase activity. Formation of glycogen from glucose
and of glucose from lactate was also impaired, indicating inhibition of the gluconeogenic system
or relative hyperfunction of the glycolytic system, which may further contribute to the reduction
in glycogen content. These metabolic disorders correlated well with the changes in activities of
key carbohydrate-metabolizing enzymes, which showed a characteristic pattern consistent with
the loss of differentiated hepatic functions. Uptake of glucose and its conversion to glycogen
were reduced in the cholestatic liver in close association with altered activities of some of related
enzymes. However, due to increased utilization by the peripheral tissues, the total amount of
glucose utilized in the whole rat was not reduced.
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