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Abstract


The intensity that elicits maximal fat oxidation (Fatmax) is recommended for training fat metabolism. However, it remains unclear whether Fatmax leads to the highest fat oxidation rates during prolonged exercise. It was hypothesized that there are no differences in fat oxidation rates among 3 different exercise intensities. Therefore, fat metabolism was compared among 1-h constant load tests at Fatmax, a higher and a lower intensity. A cohort of 16 male cyclists (28±6 yrs, BMI: 22.5±1.2 kg/m2; n=8 with maximal oxygen uptake [VO2max] of 50–60 ml/min/kg [ET]; n=8 with VO2max>60 ml/min/kg [HET]) completed a maximal incremental cycling test, a submaximal incremental Fatmax-test and, thereafter, three 1-h constant-load tests in randomized order at Fatmax, one exercise stage below (LOW) and one above (HIGH). LOW, Fatmax and HIGH were performed at 52±13, 60±13 and 70±12% VO2max. Heart rate and blood lactate were significantly different (p<0.001). However, the fat oxidation rate showed no difference (p=0.61). This was also true within each subgroup (ET: p=0.69, HET p=0.61). In conclusion, the fat oxidation rate of endurance trained cyclists shows no difference between 1-h constant load exercise bouts at about 50–70% VO2max. The precision and necessity of Fatmax-tests for controlling the training of fat oxidation are therefore debatable.





[bookmark: N10C31]
Key words

fat metabolism - 
fat oxidation - 
indirect calorimetry - 
intensity - 
cycling - 
training





 

[bookmark: ]

[bookmark: N11463]
	
References


	
[bookmark: R3180-0001]1 Achten J, Gleeson M, Jeukendrup AE. Determination of the exercise intensity that elicits maximal fat oxidation. Med Sci Sports Exerc 2002; 34: 92-97 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0002]2 Achten J, Halson SL, Moseley L, Rayson MP, Casey A, Jeukendrup AE. Higher dietary carbohydrate content during intensified running training results in better maintenance of performance and mood state. J Appl Physiol 2004; 96: 1331-1340 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0003]3 Achten J, Jeukendrup AE. The effect of pre-exercise carbohydrate feedings on the intensity that elicits maximal fat oxidation. J Sports Sci 2003; 21: 1017-1024 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0004]4 Achten J, Jeukendrup AE. Maximal fat oxidation during exercise in trained men. Int J Sports Med 2003; 24: 603-608 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R3180-0005]5 Beneke R. Methodological aspects of maximal lactate steady state-implications for performance testing. Eur J Appl Physiol 2003; 89: 95-99 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0006]6 Bergman BC, Brooks GA. Respiratory gas-exchange ratios during graded exercise in fed and fasted trained and untrained men. J Appl Physiol 1999; 86: 479-487 





PubMedGoogle Scholar





	
[bookmark: R3180-0007]7 Brandou F, Savy-Pacaux AM, Marie J, Brun JF, Mercier J. Comparison of the type of substrate oxidation during exercise between pre and post pubertal markedly obese boys. Int J Sports Med 2006; 27: 407-414 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R3180-0008]8 Chuang ML, Ting H, Otsuka T, Sun XG, Chiu FY, Beaver WL, Hansen JE, Lewis DA, Wasserman K. Aerobically generated CO(2) stored during early exercise. J Appl Physiol 1999; 87: 1048-1058 





PubMedGoogle Scholar





	
[bookmark: R3180-0009]9 Duncan GE, Howley ET, Johnson BN. Applicability of VO2max criteria: discontinuous versus continuous protocols. Med Sci Sports Exerc 1997; 29: 273-278 





PubMedGoogle Scholar





	
[bookmark: R3180-0010]10 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: R3180-0011]11 Jeacocke NA, Burke LM. Methods to standardize dietary intake before performance testing. Int J Sport Nutr Exerc Metab 2010; 20: 87-103 





PubMedGoogle Scholar





	
[bookmark: R3180-0012]12 Jeukendrup AE, Wallis GA. Measurement of substrate oxidation during exercise by means of gas exchange measurements. Int J Sports Med 2005; 26: S28-S37 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R3180-0013]13 Koscki AM, Faria IE, 
FACSM
. Quintana R. The relationship between fat oxidation and marathon running performance. Med Sci Sports Exerc 2005; 5: S26 





PubMedGoogle Scholar





	
[bookmark: R3180-0014]14 MacRae HS, Noakes TD, Dennis SC. Role of decreased carbohydrate oxidation on slower rises in ventilation with increasing exercise intensity after training. Eur J Appl Physiol 1995; 71: 523-529 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0015]15 Meyer T, Folz C, Rosenberger F, Kindermann W. The reliability of fat max. Scand J Med Sci Sports 2009; 19: 213-221 





PubMedGoogle Scholar





	
[bookmark: R3180-0016]16 Meyer T, Gabriel HH, Auracher M, Scharhag J, Kindermann W. Metabolic profile of 4 h cycling in the field with varying amounts of carbohydrate supply. Eur J Appl Physiol 2003; 88: 431-437 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0017]17 Meyer T, Gassler N, Kindermann W. Determination of “Fatmax” with 1 h cycling protocols of constant load. Appl Physiol Nutr Metab 2007; 32: 249-256 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0018]18 Poehlman ET. A review: exercise and its influence on resting energy metabolism in man. Med Sci Sports Exerc 1989; 21: 515-525 





PubMedGoogle Scholar





	
[bookmark: R3180-0019]19 Rieu M, Miladi J, Ferry A, Duvallet A. Blood lactate during submaximal exercises. Comparison between intermittent incremental exercises and isolated exercises. Eur J Appl Physiol 1989; 59: 73-79 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0020]20 Romijn JA, Coyle EF, Sidossis LS, Gastaldelli A, Horowitz JF, Endert E, Wolfe RR. Regulation of endogenous fat and carbohydrate metabolism in relation to exercise intensity and duration. Am J Physiol 1993; 265: E380-E391 





PubMedGoogle Scholar





	
[bookmark: R3180-0021]21 Romijn JA, Coyle EF, Sidossis LS, Rosenblatt J, Wolfe RR. Substrate metabolism during different exercise intensities in endurance-trained women. J Appl Physiol 2000; 88: 1707-1714 





PubMedGoogle Scholar





	
[bookmark: R3180-0022]22 Rosenberger F, Meyer T, Kindermann W. Running 8000 m fast or slow: Are there differences in energy cost and fat metabolism?. Med Sci Sports Exerc 2005; 37: 1789-1793 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0023]23 Stegmann H, Kindermann W, Schnabel A. Lactate kinetics and individual anaerobic threshold. Int J Sports Med 1981; 2: 160-165 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R3180-0024]24 Venables MC, Jeukendrup AE. Endurance training and obesity: effect on substrate metabolism and insulin sensitivity. Med Sci Sports Exerc 2008; 40: 495-502 





CrossrefPubMedGoogle Scholar





	
[bookmark: R3180-0025]25 Wasserman K, Hansen JE, Sue DY, Whipp BJ, Casaburi R. Principles of Exercise Testing and Interpretation. Philadelphia: Williams & Wilkins; 2005 





Google Scholar





	
[bookmark: R3180-0026]26 Wilmore JH, Costill DL, Kenney WL. Physiology of Sport and Exercise. Leeds, United Kingdom: Human Kinetics; 2008 





Google Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.152.29.37
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  