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Abstract


We examined the effect of Astaxanthin (AST) on substrate metabolism and cycling time trial (TT) performance by randomly assigning 21 competitive cyclists to 28d of encapsulated AST (4 mg/d) or placebo (PLA) supplementation. Testing included a VO2max test and on a separate day a 2 h constant intensity pre-exhaustion ride, after a 10 h fast, at 5% below VO2max stimulated onset of 4 mmol/L lactic acid followed 5 min later by a 20 km TT. Analysis included ANOVA and post-hoc testing. Data are Mean (SD) and (95% CI) when expressed as change (pre vs. post). Fourteen participants successfully completed the trial. Overall, we observed significant improvements in 20 km TT performance in the AST group (n=7; −121 s; 95%CI, −185, −53), but not the PLA (n=7; −19 s; 95%CI, −84, 45). The AST group was significantly different vs. PLA (P<0.05). The AST group significantly increased power output (20 W; 95%CI, 1, 38), while the PLA group did not (1.6 W; 95%CI, −17, 20). The mechanism of action for these improvements remains unclear, as we observed no treatment effects for carbohydrate and fat oxidation, or blood indices indicative of fuel mobilization. While AST significantly improved TT performance the mechanism of action explaining this effect remains obscure.





[bookmark: N10C5F]
Key words

cycling - 
nutrition - 
ergogenic aid - 
performance - 
supplement





 

[bookmark: ]

[bookmark: N10F7C]
	
References


	
[bookmark: R2024-0001]1 Aoi W, Naito Y, Sakuma K, Kuchide M, Tokuda H, Maoka T, Toyokuni S, Oka S, Yasuhara M, Yoshikawa T. Astaxanthin limits exercise-induced skeletal and cardiac muscle damage in mice. Antioxid Redox Signal 2003; 5: 139-144 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0002]2 Aoi W, Naito Y, Takanami Y, Ishii T, Kawai Y, Akagiri S, Kato Y, Osawa T, Yoshikawa T. Astaxanthin improves muscle lipid metabolism in exercise via inhibitory effect of oxidative CPT I modification. Biochem Biophys Res Commun 2008; 366: 892-897 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0003]3 Bloomer RJ, Fry A, Schilling B, Chiu L, Hori N, Weiss L. Astaxanthin supplementation does not attenuate muscle injury following eccentric exercise in resistance-trained men. Int J Sport Nutr Exerc Metab 2005; 15: 401-412 





PubMedGoogle Scholar





	
[bookmark: R2024-0004]4 Cohen J. A power primer. Psychological Bulletin 1992; 112: 155-159 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0005]5 Fassett RG, Coombes JS. Astaxanthin, oxidative stress, inflammation and cardiovascular disease. Future Cardiol 2009; 5: 333-342 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0006]6 Frayn KN. Calculation of substrate oxidation rates in vivo from gaseous exchange. J Appl Physiol 1983; 55: 628-634 





PubMedGoogle Scholar





	
[bookmark: R2024-0007]7 Guerin M, Huntley ME, Olaizola M. Haematococcus astaxanthin: applications for human health and nutrition. Trends Biotechnol 2003; 21: 210-216 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0008]8 Harriss DJ, Atkinson G. Update - Ethical Standards in Sport and Exercise Science Research. Int J Sports Med 2011; 32: 819-821 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R2024-0009]9 Higuera-Ciapara I, Felix-Valenzuela L, Goycoolea FM. Astaxanthin: a review of its chemistry and applications. Crit Rev Food Sci Nutr 2006; 46: 185-196 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0010]10 Hussein G, Sankawa U, Goto H, Matsumoto K, Watanabe H. Astaxanthin, a carotenoid with potential in human health and nutrition. J Nat Prod 2006; 69: 443-449 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0011]11 Ikeuchi M, Koyama T, Takahashi J, Yazawa K. Effects of astaxanthin supplementation on exercise-induced fatigue in mice. Biol Pharm Bull 2006; 29: 2106-2110 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0012]12 Ikeuchi M, Koyama T, Takahashi J, Yazawa K. Effects of astaxanthin in obese mice fed a high-fat diet. Biosci Biotechnol Biochem 2007; 71: 893-899 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0013]13 Jeukendrup AE, Martin J. Improving cycling performance: how should we spend our time and money. Sports Med 2001; 31: 559-569 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0014]14 Keisuke S, Hiroshi Y, Kazuhiro A, Natsue K, Akito A, Kesatoki K, Masahiro Y. Sports Performance Benefits from Taking Natural Astaxanthin Characterized by Visual Acuity and Muscle Fatigue Improvement in Humans. J Clin Therap Med 2002; 18: 1085-1100 





PubMedGoogle Scholar





	
[bookmark: R2024-0015]15 Mortensen A, Skibsted LH, Truscott TG. The interaction of dietary carotenoids with radical species. Arch Biochem Biophys 2001; 385: 13-19 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0016]16 Pashkow FJ, Watumull DG, Campbell CL. Astaxanthin: a novel potential treatment for oxidative stress and inflammation in cardiovascular disease. Am J Cardiol 2008; 101: 58D-68D 





PubMedGoogle Scholar





	
[bookmark: R2024-0017]17 Smith JW, Zachwieja JJ, Peronnet F, Passe DH, Massicotte D, Lavoie C, Pascoe DD. Fuel selection and cycling endurance performance with ingestion of [13C]glucose: evidence for a carbohydrate dose response. J Appl Physiol 2010; 108: 1520-1529 





CrossrefPubMedGoogle Scholar





	
[bookmark: R2024-0018]18 Tarnopolsky MA, Atkinson SA, Phillips SM, MacDougall JD. Carbohydrate loading and metabolism during exercise in men and women. J Appl Physiol 1995; 78: 1360-1368 





PubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.242.37.42
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  