
Powering endurance: Fuel selection in migratory bats  

 

All mammals engaging in high intensity endurance exercise will reach a point of sudden 

fatigue when glycogen reserves are depleted, and power generation drops to levels sustained 

by lipid oxidation only - they hit a so-called ‘physiological wall’. This state of exhaustion may 

have negative consequences for individual health and possibly longevity as the accumulation 

of detrimental metabolic by-products can disrupt cellular function and damage tissues. 

Millions of years of evolution have equipped high intensity exercising animals, such as 

migratory birds, with the capacity to sustain energetically expensive activities over extended 

periods, almost without any signs of exhaustion (Fig. 1). However, despite decades of 

research on metabolic pathways and endurance exercise physiology, primarily in relation to 

humans, the mechanisms underlying the apparent limitations in mammals are still not fully 

understood. Yet there is one group of mammals which regularly engage in endurance 

exercise despite extremely high metabolic rates: migratory bats. During migration, bats 

require large amounts of energy to fuel long flights, but they still must avoid hitting the 

‘physiological wall’. Therefore, we expect migratory bats to be physiologically similar to 

migratory birds, which are known for their ability to primarily oxidize lipids during endurance 

flights. We argue that bats and birds were under similar selection pressures during the 

independent evolution of flapping flight, resulting in convergent adaptations. By 

hypothesizing that migratory bats can generate high levels of power by lipid oxidation, we 

will investigate the molecular mechanisms necessary to overcome the assumed principal 

dilemma of mammals, i.e. that high aerobic endurance metabolism cannot be fuelled solely 

by lipid oxidation. We will test our central hypothesis by addressing complementary 

predictions from physiology, metabolomics and functional genomics using a comparative 

approach in bats and birds under both experimental and natural conditions. Deciphering the 

evolutionary solutions that support endurance exercise in bats will allow us to identify the 

molecular pathways overriding metabolic constraints in mammals. The results generated by 

our expert network will improve our understanding of physiological adaptations in wildlife 

species and may prove relevant to the study of exercise physiology in humans. In addition, 

the potential unveiling of new pathways for lipid oxidation may provide deeper insights into 

appropriate treatment of metabolic disorders. Most importantly, results of this research will 

inform conservation managers about the necessity to protect either migratory stopover sites 

(for temporary refueling) or high-quality habitats along the migratory corridor (for 

continuous refueling) crucial for the persistence of migratory bats in the Anthropocene. 

 



 
 


