





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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: Annals of the Rheumatic Diseases]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	About
	Podcasts

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	About
	Podcasts



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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 69, Issue 12 
	Lipophilic statins prevent matrix metalloproteinase-mediated cartilage collagen breakdown by inhibiting protein geranylgeranylation


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Basic and translational research


  


  
  



  
      
  
  
    Extended report


  


  
  



  
      
  
  
    
      Lipophilic statins prevent matrix metalloproteinase-mediated cartilage collagen breakdown by inhibiting protein geranylgeranylation
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Matt J Barter1, 
	Wang Hui2, 
	Rachel L Lakey1, 
	John B Catterall3, 
	Tim E Cawston1, 
	David A Young1

	[bookmark: aff-1]1Institute of Cellular Medicine, Medical School, Newcastle University, Newcastle upon Tyne, UK

	[bookmark: aff-2]2Department of Rheumatology, Medical School, Newcastle University, Newcastle upon Tyne, UK

	[bookmark: aff-3]3Department of Medicine, Duke University, Durham, North Carolina, USA


	Correspondence to Dr David A Young, Institute of Cellular Medicine, 4th Floor Cookson Building, Medical School, Newcastle University, Newcastle upon Tyne NE2 4HH, UK; d.a.young{at}ncl.ac.uk




  


  
  



  
      
  
  
    Abstract


Objective To investigate if statins prevent cartilage degradation and the production of collagenases and gelatinases in bovine nasal and human articular cartilage after proinflammatory cytokine stimulation.



Methods In a cartilage degradation model, the effects of several statins were assessed by measuring proteoglycan degradation and collagen degradation, while collagenolytic and gelatinolytic activity in culture supernatants were determined by collagen bioassay and gelatin zymography. The production of matrix metalloproteinases (MMPs) in cartilage and chondrocytes were analysed by real-time reverse transcriptase PCR and immunoassay. Cytokine-induced signalling pathway activation was studied by immunoblotting.



Results Simvastatin and mevastatin significantly inhibited interleukin 1 (IL-1)+oncostatin M (OSM)-induced collagen degradation; this was accompanied with a marked decrease in collagenase and gelatinase activity from bovine nasal cartilage. The cholesterol pathway intermediate mevalonic acid reversed the simvastatin-mediated protection of cartilage degradation, and the expression and production of collagenase (MMP-1 and MMP-13) and gelatinase (MMP-2 and MMP-9). Statins also significantly decreased MMP-1 and MMP-13 expression in human articular cartilage and chondrocytes stimulated with IL-1+OSM, and blocked the activation of critical proinflammatory signalling pathways required for MMP expression. The loss of the isoprenoid intermediate geranylgeranyl pyrophosphate due to statin treatment accounted for the inhibition of MMP expression and signalling pathway activation.



Conclusions This study shows, for the first time, that lipophilic statins are able to block cartilage collagen breakdown induced by proinflammatory cytokines, by downregulating key cartilage-degrading enzymes. This demonstrates a possible therapeutic role for statins in acting as anti-inflammatory agents and in protecting cartilage from damage in joint diseases.
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