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DIETARY NITRATE IMPROVES OXYGEN EFFICIENCY AND EXERCISE PERFORMANCE AT EXTREME 
ALTITUDE

Masschelein, E., Van Thienen, R., Ramaekers, M., Thomis, M., Hespel, P.
University KULeuven

Purpose: Recent studies have shown that dietary nitrate supplementation reduces the oxygen cost of muscle 
contractions and enhances endurance exercise performance (1; 2). We hypothesized that these effects may be 
particularly relevant during exercise in hypoxia. Therefore, we investigated the effects of nitrate intake on muscle 
and brain oxygenation status and exercise performance at simulated altitude corresponding to Everest Base Camp 
(5.300m). 

Methods: In a randomized single-blind cross-over design ten male subjects (age 25.6 ± 1.4 yr, VO2peak 63 ± 2.5 
mL.kg-1.min-1) received either beetroot juice containing 0.07mmol nitrate per kg b.w. per day (BR), or apple-black 
current juice serving as a placebo (PL), for 6 days preceding the experimental sessions. Subjects participated in 
two experimental sessions in a hypoxic facility @ 11% oxygen content, separated by a 2-weeks wash-out period. 
In each session and after a 2-hr rest period they performed a submaximal cycling test (EX30%, 20 min @ 30% sea 
level Wmax) as well as an incremental VO2max test (EXmax, 50W + 20W&#8729;min-1). During exercise, oxygen 
uptake (VO2) (Cortex Metalyzer II) and blood lactate (Lactate Pro) were measured. Furthermore, tissue 
oxygenation status (TOI) in m. vastus lateralis  and  frontal cerebral cortex were assessed using near-infrared 
spectroscopy (Niro-200, Hamamatsu). 

Results: Compared with PL, during EX30% BR slightly reduced VO2 during the initial stage of exercise (-5%, 
P<0.05) but not during final stage. BR increased muscle TOI by 6% (P<0.05), while cerebral TOI was not 
significantly changed. BR reduced blood lactate during EX30% by ~10% (P<0.05). Compared with PL, during 
EXmax BR increased time-to-exhaustion by 4% (P<0.05) whilst VO2max was 5% lower (P<0.05). Furthermore, BR 
also reduced systolic blood pressure (BR: 123 ± 2 vs. PL: 129 ± 3 mmHg, P<0.01).

Conclusion: Six days of dietary nitrate supplementation improves oxygen efficiency during exercise at extreme 
altitude.
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