In vivo evidence for gluconeogenesis in muscle: glucose kinetics in glucose-6-phosphatase deficiency and fructose-1,6-bisphosphatase deficiency
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Objective: Recently, a potential role for muscle in glucose homeostasis during fasting has been suggested based on the characterization of a glucose-6-phosphatase in muscle with comparable structural and functional properties to glucose-6-phosphatase in liver, kidney and intestine. To further investigate this potential role we studied all major glucose fluxes in two patients with a severe inborn error of hepatic glycogenolysis and/or gluconeogenesis. 
Study design: Endogenous glucose production (EGP), peripheral glucose uptake (GU), glycogenolysis (GGL) and gluconeogenesis (GNG) were quantified using the [6,6-2H2]-glucose dilution method in combination with the deuterated water method in a patient with GSD 1a (male, 17.9 yrs) and a patient with fructose-1,6-bisphosphatase deficiency (female, 16.7 yrs) during an individualized fasting test.  
Results: The patient with GSD 1a developed hypoglycemia within 2.5 hrs of fasting. EGP was 3.84 mol/kg·min, which is 29% of predicted EGP after an overnight fast for this age, consisting of 3.09 mol/kg·min GGL and 0.75 mol/kg·min GNG. The FBPase deficient patient developed hypoglycemia after 14.5 hrs of fasting. At this time, EGP was 8.53 mol/kg·min, 62% of predicted EGP after an overnight fast, consisting of 6.89 mol/kg·min GGL and 1.64 mol/kg·min GNG. GU was in the range of EGP in both patients during the study.
Conclusion: Although EGP was severely hampered in both patients, as expected, both patients were able to produce glucose from glycogenolysis and gluconeogenesis. Since all necessary enzymes of these pathways have now been shown present in muscle we suggest that muscle may contribute to EGP during fasting through glycogenolysis as well as gluconeogenesis.
