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Abstract:

Insulin resistance in skeletal muscle and liver is a central feature of humans at risk of or
with overt type 2 diabetes. Decreased systemic glucose disposal and elevated en-
dogeous glucose production during insulin stimulation characterize insulin resistance.
These alterations occur in parallel with augmented lipid storage in both liver and skeletal
muscle suggesting impaired lipid oxidation capacity. Indeed, patients with obesity, type
2 diabetes and their nondiabetic first-degree relatives can exhibit reductions of mito-
chondrial oxidative phosphorylation capacity, submaximal ADP-stimulated oxidative
phosphorylation, plasticity of mitochondria and/or lower mitochondrial content in skele-
tal muscle and liver. Inherited insulin resistance is frequently associated with reduced
mitochondrial activity at rest, probably due to diminished mitochondrial content. Ac-
quired insulin resistance can be associated with reduced insulin-stimulated mitochon-
drial activity as the result of blunted mitochondrial plasticity, but may also occur inde-
pendently of changes in mitochondrial function. In particular, augmented lipid availabil-
ity can rapidly induced insulin resistance even in healthy humans without risk of type 2
diabetes. The associations between energy metabolism and insulin sensitivity will be
discussed with a focus on studies in humans.



