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Abstract: 

Skeletal muscle metabolic functions, which are vital for maintaining health and quality of life, decline 
with type 2 diabetes mellitus (T2DM) and is accompanied by mitochondrial dysfunction and insulin 
resistance. The causes leading to skeletal muscle insulin resistance point to an accumulation of lipids that 
appear to impair insulin-signaling pathway. However, it is not clear whether the lipid accumulation is 
caused by mitochondria dysfunction rather than an enhanced fatty acid transport and/or overload. In this 
talk, a systems biology approach to study skeletal muscle energy metabolism in a non-obese model of 
T2DM will be discussed. To evaluate bioenergetic function in both populations of skeletal muscle 
mitochondria, oxidative phosphorylation and biochemical assays were used to dissecting and analyzing 
mitochondrial electron transport chain components. To quantify the regulation of bioenergetic processes 
and fuel utilization as well as identifying the factors limiting oxidative phosphorylation, mathematical 
models were used combining biochemical, biophysical and physiological processes. Our new findings do 
not support a primary role of mitochondria in the pathogenesis of skeletal muscle insulin resistance. 
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