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[bookmark: N10BF9]
Abstract


Among athletes, Staphylococcus aureus is thought to be transmitted by close physical contact with carriers. Nevertheless, evidence is limited with regard to both the tracking of individual strains and the role of S. aureus on the skin’s surface. We investigated its transmission using molecular genotyping and the presence of S. aureus on the skin during exercise. In the first study, nasal samples were obtained from 172 athletes over a period of up to one year. The 200 strains of S. aureus collected from these athletes were genotyped, and transmission of S. aureus was detected by phage open reading frame typing (POT). In the second study, the presence of S. aureus on the skin’s surface was compared between nasal carriers (n=9) and non-nasal carriers (n=9), who had participated in the first study. In the first study, 10 cases of transmission were confirmed. In the second study, exercise-induced sweating increased S. aureus isolates from the skin’s surface (before vs. after exercise: 5.2±5.4 vs. 41.7±40.6 CFU/ml) in nasal carriers. In 5 of 9 nasal carriers, S. aureus isolates from the skin’s surface were clonally identical to those from the nares. These results identify a major route of S. aureus transmission among athletes and provide insight into the role played by exercise-induced sweating in nasal carriers.





[bookmark: N10C24]
Key words

physical contact - 
transmission - 
genotyping





 

[bookmark: ]

[bookmark: N111F4]
	
References


	
[bookmark: R4781-0001]1 Begier EM, Frenette K, Barrett NL, Mshar P, Petit S, Boxrud DJ, Watkins-Colwell K, Wheeler S, Cebelinski EA, Glennen A, Nguyen D, Hadler JL. A high-morbidity outbreak of Methicillin-resistant Staphylococcus aureus among players on a college football team, facilitated by cosmetic body shaving and turf burns. Clin Infect Dis 2004; 39: 1446-1453 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0002]2 Creech CB, Saye E, McKenna BD, Johnson BG, Jimenez N, Talbot TR, Bossung T, Gregory A, Edwards KM. One-year surveillance of Methicillin-resistant Staphylococcus aureus nasal colonization and skin and soft tissue infections in collegiate athletes. Arch Pediatr Adolesc Med 2010; 164: 615-620 





PubMedGoogle Scholar





	
[bookmark: R4781-0003]3 Harriss DJ, Atkinson G. Ethical standards in sports and exercise science research. Int J Sports Med 2013; 34: 1025-1028 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R4781-0004]4 Kazakova SV, Hageman JC, Matava M, Srinivasan A, Phelan L, Garfinkel B, Boo T, McAllister S, Anderson J, Jensen B, Dodson D, Lonsway D, McDougal LK, Arduino M, Fraser VJ, Killgore G, Tenover FC, Cody S, Jernigan DB. A clone of Methicillin-resistant Staphylococcus aureus among professional football players. N Engl J Med 2005; 352: 468-475 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0005]5 Kong HH, Segre JA. Skin microbiome: looking back to move forward. J Invest Dermatol 2012; 132: 933-939 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0006]6 Larkin-Thier SM, Barber VA, Harvey P, Livdans-Forret AB. Community-acquired methicillin-resistant Staphylococcus aureus: a potential diagnosis for a 16-year-old athlete with knee pain. J Chiropr Med 2010; 9: 32-37 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0007]7 Maeda T, Saga T, Miyazaki T, Kouyama Y, Harada S, Iwata M, Yoshizawa S, Kimura S, Ishii Y, Urita Y, Sugimoto M, Yamaguchi K, Tateda K. Genotyping of skin and soft tissue infection (SSTI)-associated methicillin-resistant Staphylococcus aureus (MRSA) strains among outpatients in a teaching hospital in Japan: application of a phage-open reading frame typing (POT) kit. J Infect Chemother 2012; 18: 906-914 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0008]8 Oller AR, Mitchell A. Staphylococcus aureus recovery from cotton towels. J Infect Dev Ctries 2009; 3: 224-228 





PubMedGoogle Scholar





	
[bookmark: R4781-0009]9 Oller AR, Province L, Curless B. Staphylococcus aureus recovery from environmental and human locations in 2 collegiate athletic teams. J Athl Train 2010; 45: 222-229 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0010]10 Redziniak DE, Diduch DR, Turman K, Hart J, Grindstaff TL, MacKnight JM, Mistry DJ. Methicillin-resistant Staphylococcus aureus (MRSA) in the Athlete. Int J Sports Med 2009; 30: 557-562 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R4781-0011]11 Romano R, Lu D, Holtom P. Outbreak of community-acquired Methicillin-resistant Staphylococcus aureus skin infections among a collegiate football team. J Athl Train 2006; 41: 141-145 





PubMedGoogle Scholar





	
[bookmark: R4781-0012]12 Stacey AR, Endersby KE, Chan PC, Marples RR. An outbreak of Methicillin resistant Staphylococcus aureus infection in a rugby football team. Br J Sports Med 1998; 32: 153-154 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0013]13 Suzuki M, Tawada Y, Kato M, Hori H, Mamiya N, Hayashi Y, Nakano M, Fukushima R, Katai A, Tanaka T, Hata M, Matsumoto M, Takahashi M, Sakae K. Development of a rapid strain differentiation method for methicillin-resistant Staphylococcus aureus isolated in Japan by detecting phage-derived open-reading frames. J Appl Microbiol 2006; 101: 938-947 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0014]14 Teramura H, Mizuochi S, Kodaka H. Evaluation of the compact dry X-SA method for enumerating Staphylococcus aureus in artificially contaminated food samples. Biocontrol Science 2010; 15: 149-154 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0015]15 Turbeville SD, Cowan LD, Greenfield RA. Infectious disease outbreaks in competitive sports: a review of the literature. Am J Sports Med 2006; 34: 1860-1865 





CrossrefPubMedGoogle Scholar





	
[bookmark: R4781-0016]16 Wertheim HF, Melles DC, Vos MC, van Leeuwen W, van Belkum A, Verbrugh HA, Nouwen JL. The role of nasal carriage in Staphylococcus aureus infections. Lancet Infect Dis 2005; 5: 751-762 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.227.232.75
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  