





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: British Journal of Sports Medicine]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 48, Issue Suppl 2 
	98 Early Inflammatory Response Of Tenocytes To Overload


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Abstracts


  


  
  



  
      
  
  
    
      98 Early Inflammatory Response Of Tenocytes To Overload
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Ewa M Spiesz1, 
	Chavaunne T Thorpe1, 
	Saira Chaudhry1, 
	Graham P Riley2, 
	Helen L Birch3, 
	Peter D Clegg4, 
	Hazel RC Screen1

	[bookmark: aff-1]1School of Engineering and Materials Science, Queen Mary University of London, UK

	[bookmark: aff-2]2School of Biological Sciences, University of East Anglia, Norwich, UK

	[bookmark: aff-3]3Institute of Orthopaedics and Musculoskeletal Science, University College London, UK

	[bookmark: aff-4]4Department of Musculoskeletal Biology, University of Liverpool, UK





  


  
  



  
      
  
  
    Abstract



Introduction The role of inflammation in tendon injury is uncertain and is a topic of current interest.1 Injury is likely the result of damage accumulation during cyclic loading for extended periods of time. However, the role of inflammation in damage accumulation and the initiation of tendinopathy is not easily investigated in human subjects, because the affected tendons are normally only assessed when advanced tendinopathic changes have occurred. Therefore, in vitro studies of the inflammatory response to induced tendon overload damage can serve as a valuable source of information on the early stages of tendinopathy.

[image: Abstract 98 Figure 1]
[image: Abstract 98 Figure 1]


	Download figure
	Open in new tab
	Download powerpoint


Abstract 98 Figure 1 Typical overloaded sample (1800 cycles) showing Bright field, COX-2 and DAPI. Staining is more intense in the interfascicular matrix (IFM) than in the fascicular matrix (FM). Bar – 10 μm








Methods 12 samples of fascicle bundles were dissected from three bovine extensor tendons. Samples were divided into three groups: 1. statically loaded to 2% strain for 24hrs; 2. Cyclically loaded for 300 cycles (2–12% strain; 1Hz) followed by 2% static strain for 24hrs; 3. Cyclically loaded for 1800 cycles (2–12% strain;1

Hz) followed by 2% static strain for 24hrs. Tests were performed in the same custom-made loading chambers, with samples maintained in sterile DMEM at 37 degrees.

After testing, samples were snap frozen in OCT embedding medium and then three 20 μm cryo-sections cut from each sample resulting in 108 sections for immunostaining. Dual immunostaining for inflammatory markers COX-2 and IL-6 or matrix degradation markers MMP-1 and MMP-3, MMP-13 and C1,2C was performed. Sections were imaged with a confocal microscope (Leica TCS SP2) and a qualitative assessment made.





Results Cyclic loading of samples resulted in visible matrix damage, with disrupted collagen fibres and fibre kinks. Damage was especially concentrated in the interfascicular matrix. Inflammatory markers were only expressed in the cyclically loaded samples, and were more highly expressed in the samples loaded for 1800 than 300 cycles. COX-2 staining appeared stronger than IL-6 staining and was localised predominantly in the interfascicular matrix, see Figure 1.

Matrix degradation markers MMP-1 and C1,2C were present in statically strained control samples. Staining become increasingly intense with increasing levels of cyclic loading. In the loaded samples MMP-1 and C1,2C were co-localised in many areas, but MMP-1 staining was more intense and more diffuse than C1,2C. These stains were mainly interfascicular matrix related, but with the high loading regime, C1,2C and MMP-1 were also expressed within fascicles and associated with tenocytes.

Very little MMP-3 or MMP-13 was evident in control sections. However, in loaded samples, some sections shown intensive staining of these markers, again localised to interfascicular matrix regions.





Discussion This study suggests that inflammatory markers may be expressed rapidly and early after tendon overload exercise, indicating that inflammation may be an early occurrence in tendinopathy. Interestingly, both inflammation and damage-induced matrix remodelling seem to be concentrated in the interfascicular matrix.





Reference 1 Dakin, et al. Vet immunol immunop. 2014;158:121–127
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