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The healthy metabolic state is characterised by an efficient ability to transition between lipid and 
carbohydrate oxidation in response to nutritional and physiological cues, and is important to maintain 
glucose homeostasis. This capacity to adapt fuel oxidation to fuel availability is known as metabolic flexibility. 
One of the key features of decreased metabolic flexibility is an apparent “stiffness” in mitochondrial substrate 
selection. That is, mitochondria lose their ability to switch from predominantly lipid oxidation and high rates 
of fatty acid uptake during fasting conditions to the suppression of lipid oxidation and increased glucose 
uptake, oxidation, and storage under insulin-stimulated conditions. The proposed central role of 
mitochondria for the maintenance of metabolic flexibility suggests that metabolic flexibility may be improved 
by increasing mitochondrial content and function. In this presentation, the relationship between 
mitochondrial characteristics and metabolic flexibility will first be established before discussing how best to 
prescribe exercise to improve mitochondrial characteristics. In particular, this presentation will highlight how 
different exercise prescriptions may be required to improve mitochondrial content and function. For 
example, the results of cross-sectional studies, as well as training studies involving rats and humans, suggest 
that training intensity may be an important determinant of improvements in mitochondrial function (as 
determined by mitochondrial respiration), but not mitochondrial content (as assessed by citrate synthase 
activity)(Bishop, Granata, & Eynon, 2014; Granata, Oliveira, Little, Renner, & Bishop, 2016a). In contrast, it 
appears that training volume, rather than training intensity, may be an important determinant of exercise-
induced improvements in mitochondrial content (Cesare Granata, Oliveira, Little, Renner, & Bishop, 2016b). 
Our recent results also indicate that the early molecular events in response to a single bout of exercise differ 
between high-intensity and high-volume exercise, and this may help to explain the different training 
responses (C. Granata, Oliveira, Little, Renner, & Bishop, 2017).  
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