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Mitochondrial oxygen 
consumption, efficiency, 
and uncoupling protein 
expression.  
 
N-OXPHOS (GMP) (A), S-
ETS capacity (SE) (B), and 
NS-OXPHOS capacity 
(GMSP) (C) in permeabilized 
muscle fibers from 
Lowlanders and Sherpas. 
Octanoyl carnitine 
and malate-supported LEAK 
(FAOL) (D) and OXPHOS 
coupling efficiency (E). (F) 
Muscle UCP3 expression 
relative to Lowlanders at 
baseline. Mean ± SEM (n = 
7–11). 
**P ≤ 0.01, ***P ≤ 0.001 in 
Lowlander vs. Sherpas at 
baseline. †P ≤ 0.05, 
††P ≤ 0.01 at baseline vs. 
altitude within cohort. △P ≤ 
0.05, △△P ≤ 0.01 at altitude 
1 vs. altitude 2 within 
cohort. G, glutamate; JO2, 
oxygen flux; M, malate, S, 
succinate. 

 
 
 
 
 
 
 

Enhanced efficiency of O2 utilization, improved muscle energetics, 
protection against oxidative stress and lower capacity for fatty 
acid oxidation are the hallmarks of the Sherpas 
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High-Resolution Respirometry in skeletal muscle fibres 


