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Nitric oxide (NO) is a signaling molecule that influences different aspects of the cellular homeostasis and 
regulates several physiological processes.  

It is normally produced endogenously starting from aminoacid L-arginine but recent evidences suggest that 
it can be also increased through the ingestion of food rich in inorganic nitrate (mainly green leafy vegetables 
and beetroot). Indeed, ingested inorganic nitrate (NO3-), after been absorbed, can be converted in the oral 
cavity to nitrite (NO2-) and be finally reduced into NO in the peripheral organs. This alternative NO3- - NO2- 
- NO pathway seems facilitated in condition of low O2 availability (hypoxic conditions) and low pH. 

Several studies have been conducted to investigate the effects of dietary NO3- supplementation on skeletal 
muscle function, since NO regulates microvascular blood flow, muscle contractile proprieties, glucose 
homeostasis, intracellular calcium handling, and mitochondrial respiration.  

Dietary NO3- supplementation is likely to elicit a positive outcome when testing endurance exercise 
tolerance and performance, especially when type II muscle fibers are recruited. 

Ergogenic effects of NO3- supplementation have also been investigated in acute hypoxia due to enhanced 
reduction of NO3- to NO2- by reduced level of PO2.  

Thus, we investigated the ergogenic effects of dietary NO3- supplementation on exercise performance at 
different intensities during a prolonged permanence at altitude.  

Cycling and arm-cranking exercises were performed in order to test possible different effects of NO3- 
supplementation in relation to a different muscle fibers recruitment pattern.  

Dietary NO3- supplementation reduced O2 cost during moderate-intensity exercise both in cycling and arm-
cranking. In cycle-ergometer exercise this effect was dependent from aerobic fitness level of the subjects, 
in accordance to previous results obtained in normoxia.  

Moreover, dietary NO3- supplementation enhanced severe-intensity exercise tolerance, suggesting that 
dietary NO3- supplementation can be a valid ergogenic aid to counteract exercise intolerance at altitude.  
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Questions 

 

1) How much time after the ingestion of nitrate is best to test a performance? 
 

2) Is the ingestion of concentrated beetroot juice the only way to exogenously increase nitric oxide 
bioavailability?  
 

3) List the hypothesis related to the lack of ergogenic effects of dietary nitrate supplementation in 
highly aerobically trained subjects.  

 

4) Why dietary nitrate supplementation should be more effective in hypoxic conditions? 

 

  


