
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Pharmacological Reviews]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Pharmacological Reviews]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit Pharm Rev on Facebook
	 Follow Pharm Rev on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Review ArticleReview Article

  
      

  
      Extracellular Matrix Molecules: Potential Targets in Pharmacotherapy
  
    	 Hannu Järveläinen, Annele Sainio, Markku Koulu, Thomas N. Wight and Risto Penttinen


  
    	Pharmacological Reviews June 2009,  61 (2) 198-223; DOI: https://doi.org/10.1124/pr.109.001289 

  
  
  


Hannu Järveläinen 
Departments of Medical Biochemistry and Genetics (H.J., A.S., R.P.), Medicine (H.J.), Pharmacology (M.K.), Drug Development and Therapeutics (M.K.), and Institutes of Clinical Medicine and Biomedicine (M.K.), University of Turku, Turku, Finland; Benaroya Research Institute at Virginia Mason, Seattle, Washington (T.N.W.); and Department of Pathology, School of Medicine, University of Washington, Seattle, Washington (T.N.W.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Annele Sainio 
Departments of Medical Biochemistry and Genetics (H.J., A.S., R.P.), Medicine (H.J.), Pharmacology (M.K.), Drug Development and Therapeutics (M.K.), and Institutes of Clinical Medicine and Biomedicine (M.K.), University of Turku, Turku, Finland; Benaroya Research Institute at Virginia Mason, Seattle, Washington (T.N.W.); and Department of Pathology, School of Medicine, University of Washington, Seattle, Washington (T.N.W.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Markku Koulu 
Departments of Medical Biochemistry and Genetics (H.J., A.S., R.P.), Medicine (H.J.), Pharmacology (M.K.), Drug Development and Therapeutics (M.K.), and Institutes of Clinical Medicine and Biomedicine (M.K.), University of Turku, Turku, Finland; Benaroya Research Institute at Virginia Mason, Seattle, Washington (T.N.W.); and Department of Pathology, School of Medicine, University of Washington, Seattle, Washington (T.N.W.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Thomas N. Wight 
Departments of Medical Biochemistry and Genetics (H.J., A.S., R.P.), Medicine (H.J.), Pharmacology (M.K.), Drug Development and Therapeutics (M.K.), and Institutes of Clinical Medicine and Biomedicine (M.K.), University of Turku, Turku, Finland; Benaroya Research Institute at Virginia Mason, Seattle, Washington (T.N.W.); and Department of Pathology, School of Medicine, University of Washington, Seattle, Washington (T.N.W.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Risto Penttinen 
Departments of Medical Biochemistry and Genetics (H.J., A.S., R.P.), Medicine (H.J.), Pharmacology (M.K.), Drug Development and Therapeutics (M.K.), and Institutes of Clinical Medicine and Biomedicine (M.K.), University of Turku, Turku, Finland; Benaroya Research Institute at Virginia Mason, Seattle, Washington (T.N.W.); and Department of Pathology, School of Medicine, University of Washington, Seattle, Washington (T.N.W.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

        The extracellular matrix (ECM) consists of numerous macromolecules classified traditionally into collagens, elastin, and microfibrillar proteins, proteoglycans including hyaluronan, and noncollagenous glycoproteins. In addition to being necessary structural components, ECM molecules exhibit important functional roles in the control of key cellular events such as adhesion, migration, proliferation, differentiation, and survival. Any structural inherited or acquired defect and/or metabolic disturbance in the ECM may cause cellular and tissue alterations that can lead to the development or progression of disease. Consequently, ECM molecules are important targets for pharmacotherapy. Specific agents that prevent theexcess accumulation of ECM molecules in the vascular system, liver, kidney, skin, and lung; alternatively, agents that inhibit the degradation of the ECM in degenerative diseases such as osteoarthritis would be clinically beneficial. Unfortunately, until recently, the ECM in drug discovery has been largely ignored. However, several of today's drugs that act on various primary targets affect the ECM as a byproduct of the drugs' actions, and this activity may in part be beneficial to the drugs' disease-modifying properties. In the future, agents and compounds targeting directly the ECM will significantly advance the treatment of various human diseases, even those for which efficient therapies are not yet available.
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