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Muscle Fatigue

› Decrease intracellular pH;

› Inhibition of key glycolytic 
enzymes;

› Negatively impact upon 
resynthesis of phosphorylcreatine

› Damages several stages of the 
contractile process

› Muscle fatigue
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Muscle carnosine
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Carnosine distribution in muscle

Harris et al. (2006). Amino Acids, 30(3), 279-289.
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Muscle carnosine in different athletes

Parkhouse et al. (1985). J Appl Physiol, 58(1), 14-17.
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Muscle carnosine and rowing

Baguet et al. (2009). J Appl Pysiol, 109, 1096-1101.
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Muscle carnosine and sprint cycling

Suzuki et al. (2002). Jap J Physiol, 52: 199-205.
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Repeated sprint ability

Rampinini et al. (2009). Appl Physiol Nutr Metab, 34: 1048-1054.
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Sodium bicarbonate supplementation

↓Muscle Acidosis

↑ Resynthesis of

phosphorylcreatine

↑ Glycolysis
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Blood bicarbonate increases and performance

› +5 mmol·L-1 = Zone of potential ergogenic effect

› +6 mmol·L-1 = Zone of almost certain ergogenic effect

› (Carr et al., 2011)

Heibel et al. (2018). Frontiers in Nutrition, 5:35.
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Aim

To determine the relationship between blood 
bicarbonate and muscle carnosine of trained 

cyclists and high-intensity performance 
during the 4-bout Wingate cycling test. 
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Methods

n=41 men cyclists

age: 35 ± 7 y; weight: 74.7 ± 10.5 kg; height: 1.78 ± 0.08 m; 

experience: 9 ± 8 years; training hours: 12 ± 6 hours∙week-1; training distance: 261 ± 165 km∙week-1
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Analisys

Blood gas analyser (Rapid Point 350) Liquid chromatography-mass spectrometry (HPLC-ESI+-MS/MS)



17/07/2019 14AppliedPhysiology& Nutrition

Results – correlations 
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Results – correlations 
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Results – Blood measures  
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Discussion
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Discussion
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Conclusions

• This study showed no association between repeated sprint cycling
performance and blood bicarbonate or muscle carnosine;

• Sodium bicarbonate and beta-alanine supplementation have previously
been shown to improve repeated Wingate performance, particularly in the
final bouts;

• Since fatigue during high-intensity activity is multifactorial, this may
indicate that small baseline variations in blood bicarbonate and muscle
carnosine are not large enough to translate into performance benefits;

• It is likely that supplementation with sodium bicarbonate and beta-alanine
result in changes of sufficient magnitude to delay fatigue and improve
performance.
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Thank you!

Dank je wel!

Merci!

Obrigada!


