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    Abstract

It has been shown that the inhibition of the Rho/Rho kinase (ROCK) pathway prevents tubulointerstitial fibrosis and ameliorates renal function in various progressive renal disorders. The present study was to determine whether fasudil, a ROCK inhibitor, has a protective effect on cyclosporine A (CsA)-induced nephropathy. Male Sprague-Dawley rats were treated with CsA (n = 10, 20 mg · kg−1 day−1 s.c.), CsA + fasudil (n = 10, 3 mg · kg−1 day−1 i.p.), or vehicle alone (n = 10) for 28 days. Fasudil cotreatment ameliorated CsA-induced changes and restored renal function. CsA decreased the expression of endothelial nitric-oxide synthase and increased inducible nitric-oxide synthase/3-nitrotyrosine in the kidney. Accordingly, there was infiltration of inflammatory cells and up-regulation of inflammatory cytokines. Fasudil also significantly suppressed the expression of transforming growth factor-β1, Smad signaling, and subsequent epithelial-to-mesenchymal processes. In addition, fasudil augmented p27kip1 expression and decreased the number of proliferating cell nuclear antigen-positive cells. In another series of experiments using HK-2 cells in culture, fasudil also suppressed CsA-induced increases in mitogen-activated protein kinase phosphorylation. CsA induced expression of p53, the degree of which was attenuated by fasudil in association with decreases of proapoptotic markers such as Bad, Bax, and total/cleaved caspase-3. These results suggest that inhibition of the Rho/ROCK pathway attenuates CsA-induced nephropathy through the suppression of the induction of inflammatory, apoptotic, and fibrogenic factors, along with inhibition of Smad, mitogen-activated protein kinases, and nitric oxide signaling pathways.

Footnotes
	This work was supported by the Korea Science and Engineering Foundation through the Medical Research Center for Gene Regulation [Grant R13-2002-013-05004-0] at Chonnam National University; and the Chonnam National University Hospital Research Institute of Clinical Medicine [Grant CRI10034-1].
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ABBREVIATIONS:

	CsA
	cyclosporine A
	ROCK
	Rho kinase
	MAPK
	mitogen-activated protein kinase
	MYPT1
	myosin light chain phosphatase
	NF-κB
	nuclear factor κB
	TGF-β1
	transforming growth factor-β1
	CDK
	cyclin-dependent kinase
	EMT
	epithelial-to-mesenchymal transition
	eNOS
	endothelial nitric-oxide synthase
	iNOS
	inducible nitric-oxide synthase
	PCNA
	proliferating cell nuclear antigen
	α-SMA
	α-smooth muscle actin
	p-MYPT1
	phosphorylated myosin light chain phosphatase
	p-ERK1/2
	phosphorylated extracellular signal-regulated kinase 1/2
	p-JNK
	phosphorylated c-Jun N-terminal kinase
	P-p38
	phosphorylated p38
	P-p53
	phosphorylated p53
	CTGF
	connective tissue growth factor
	ROS
	reactive oxygen species
	BP
	blood pressure
	OSOM
	outer stripe of outer medulla
	PCR
	polymerase chain reaction
	FBS
	fetal bovine serum
	PBS
	phosphate-buffered saline
	H&E
	hematoxylin and eosin
	TUNEL
	terminal deoxynucleotidyl transferase dUTP nick-end labeling
	IκB-α
	inhibitor of NF-κB α
	P-p65
	phosphorylated NF-κB p65 subunit
	PCr
	plasma creatinine
	CCr
	creatinine clearance
	UOsm
	urine osmolality
	UAE
	urine albumin excretion
	CsA Cmin
	cyclosporine plasma trough level
	Bcl-2
	B-cell lymphoma 2
	N.M.
	not measured.




	Received January 20, 2011.
	Accepted April 6, 2011.

	Copyright © 2011 by The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			JPET articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 338 (1)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 338, Issue 1 1 Jul 2011 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Back Matter (PDF)
	Editorial Board (PDF)
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Journal of Pharmacology and Experimental Therapeutics article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Rho Kinase Inhibition by Fasudil Attenuates Cyclosporine-Induced Kidney Injury



  Message Subject 
 (Your Name) has forwarded a page to you from Journal of Pharmacology and Experimental Therapeutics



  Message Body 
 (Your Name) thought you would be interested in this article in Journal of Pharmacology and Experimental Therapeutics.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleGastrointestinal, Hepatic, Pulmonary, and Renal

  
  
      Rho Kinase Inhibition by Fasudil Attenuates Cyclosporine-Induced Kidney Injury
  
    	 Jeong Woo Park, Cheon Hoon Park, In Jin Kim, Eun Hui Bae, Seong Kwon Ma, Jong Un Lee and Soo Wan Kim


  
    	Journal of Pharmacology and Experimental Therapeutics July 1, 2011,  338 (1) 271-279; DOI: https://doi.org/10.1124/jpet.111.179457 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleGastrointestinal, Hepatic, Pulmonary, and Renal

  
  
      Rho Kinase Inhibition by Fasudil Attenuates Cyclosporine-Induced Kidney Injury
  
    	 Jeong Woo Park, Cheon Hoon Park, In Jin Kim, Eun Hui Bae, Seong Kwon Ma, Jong Un Lee and Soo Wan Kim


  
    	Journal of Pharmacology and Experimental Therapeutics July 1, 2011,  338 (1) 271-279; DOI: https://doi.org/10.1124/jpet.111.179457 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Authorship Contributions
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Beclin-1-derived peptide attenuates renal fibrosis  
  
  
  
  




	
  
  
  
  
      Peptide DR3penA Mitigates Pulmonary Fibrosis in Multiple Models  
  
  
  
  




	
  
  
  
  
      U46619 & Porcine LES Contraction  
  
  
  
  






Show more Gastrointestinal, Hepatic, Pulmonary, and Renal

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About JPET
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0103 (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      









  