
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	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: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	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 jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleINFLAMMATION AND IMMUNOPHARMACOLOGY

  
      

  
      In Vitro and in Vivo Anti-Inflammatory Activity of the New Glucocorticoid Ciclesonide
  
    	 Michael Stoeck, Richard Riedel, Günther Hochhaus, Dietrich Häfner, José M. Masso, Beate Schmidt, Armin Hatzelmann, Degenhard Marx and Daniela S. Bundschuh


  
    	Journal of Pharmacology and Experimental Therapeutics April 2004,  309 (1) 249-258; DOI: https://doi.org/10.1124/jpet.103.059592 

  
  
  


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


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


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


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


José M. Masso 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


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


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


Daniela S. Bundschuh 
	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 glucocorticoid ciclesonide is the 2′R-epimer of 2′-cyclohexyl-11β-hydroxy-21-isobutyryloxy-16bH-dioxolo[5′,4′:16,17]pregna-1,4-diene-3,20-dione. The active metabolite desisobutyryl-ciclesonide (des-CIC) is derived from ciclesonide by esterase cleavage of isobutyrate at the C21 position. The relative binding affinities at the rat glucocorticoid receptor were dexamethasone, 100; ciclesonide, 12; des-CIC, 1212; and budesonide, 905. Des-CIC potently inhibited the activation of murine and human lymphocytes in a series of different in vitro systems. With the exception of concanavalin A-stimulated rat spleen cells, des-CIC was more potent than the parent compound. Des-CIC compared well with budesonide in all in vitro systems. Furthermore, the respective 2′S-epimers were always significantly less potent than the 2′R-epimers. In vivo, ciclesonide (intratracheal administration), des-CIC, and budesonide inhibited antigen-induced accumulation of eosinophils, protein, and tumor necrosis factor-α into the bronchoalveolar lavage fluid of ovalbumin-sensitized and -challenged Brown Norway rats with an ED50 value ranging from 0.4 to 1.3 mg/kg, indicating similar potency, which suggests in vivo activation of the parent compound. Ciclesonide and budesonide inhibited the bradykinin-induced protein leakage into the rat trachea. In the rat cotton pellet model, ciclesonide inhibited granuloma formation (ED50:= of 2 μg/pellet), whereas budesonide and des-CIC were 15- and 20-fold less active; thymus involution was induced with an ED50 of 303, 279, and 154 μg/pellet, respectively. When applied orally to rats for 28 days, ciclesonide showed low potency in reducing weight of thymus and adrenals, suggesting low oral bioavailability. The in vivo data on ciclesonide highlight its effective local action and a reduced potential for side effects.

      
Footnotes
	
        DOI: 10.1124/jpet.103.059592.

      
	
        ABBREVIATIONS: des-CIC, desisobutyryl-ciclesonide; DFP, diisopropylfluoro phosphate; PMSF, phenylmethylsulfonyl fluoride; RBA, relative binding affinity; ConA concanavalin A; DMSO, dimethyl sulfoxide; ELISA, enzyme-linked immunosorbent assay; IL, interleukin; MTT, 3-[4,5 dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide; FCS fetal calf serum; mAb, monoclonal antibody; PBMC, peripheral blood mononuclear cell; IFN, interferon; OVA, ovalbumin; BAL, bronchoalveolar lavage; TNF, tumor necrosis factor; BALF, bronchoalveolar lavage fluid; BN, Brown Norway.
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