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    Abstract

The kidneys represent one of the main targets of ochratoxin A (OTA), a secondary fungal metabolite that is produced by certain species ofAspergillus and Penicillium. OTA has the ability to disturb Madin-Darby canine kidney (MDCK) cell pH homeostasis, leading to intracellular alkalinization and morphological alterations resembling those that occur when MDCK cells are exposed to transient alkaline stress. Because alkali-induced epithelial dedifferentiation of MDCK-C7 cells is associated with an increase in the activity of extracellular signal-regulated kinases (ERK), we performed experiments that investigated a possible role for ERK1 and ERK2 as intracellular signaling molecules mediating some of the mycotoxin’s effects on renal epithelia. We studied the effects of OTA on ERK1/2 phosphorylation and activation, as well as on cell morphology by using cloned MDCK-C7 and MDCK-C11 cells. In MDCK-C7 cells, but not in MDCK-C11 cells, OTA led to a time-dependent and concentration-dependent increase in ERK1/2 phosphorylation. OTA-induced ERK1/2 phosphorylation in MDCK-C7 cells occurred at concentrations of 500 nM, started after 2 hr and was maximal after 8 hr. Furthermore, after 8 hr of incubation, 500 nM and 1 μM OTA significantly increased ERK1/2 activity in MDCK-C7 but not in MDCK-C11 cells. This OTA-stimulated ERK1/2 phosphorylation and ERK1/2 activation in MDCK-C7 cells was partially inhibited by the synthetic mitogen-activated protein kinase kinase (MKK or MEK) inhibitor PD098059. Transepithelial resistance and lactate dehydrogenase release remained unaltered after incubation in the presence of 1 μM OTA for 8 hr or of 100 nM OTA for 24 hr, so it is unlikely that these OTA effects on ERK1/2 are due to secondary toxic effects of the mycotoxin. Interestingly, OTA-induced long-term activation of ERK1/2 in MDCK-C7 cells was associated with epithelial dedifferentiation, as assessed by analysis of vectorial solute and water transport as well as cell morphology. In contrast, MDCK-C11 cells, which do not show significant increases in ERK1/2 phosphorylation and ERK1/2 activity in response to OTA, retained their epithelial phenotype under identical experimental conditions. Taken together, our data demonstrate an epithelial dedifferentiation of MDCK-C7 cells, but not of MDCK-C11 cells, after long-term incubation in the presence of OTA, a result associated with the ability of this mycotoxin to stimulate ERK1/2 in MDCK-C7 cells but not in MDCK-C11 cells. We conclude that OTA-induced activation of ERK1/2 could be an important intracellular signaling pathway that mediates some of the mycotoxin’s effects on renal  epithelia.


Footnotes
	
Send reprint requests to: Herbert Schramek, M.D., Department of Physiology, University of Innsbruck, Fritz-Pregl-Strasse 3, A-6020 Innsbruck, Austria.
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	mitogen-activated protein kinase
	ERK
	extracellular signal-regulated kinase
	JNK
	c-Jun NH2-terminal kinase
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	MEK, kinase
	CA-MEK1
	consititutively active MEK1
	OTA
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	MEM
	minimal essential medium
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	bovine serum albumin
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	lactate dehydrogenase


		Received May         28, 1997.
	Accepted August         11, 1997.




	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

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 283, Issue 3 1 Dec 1997 


      
      
        		Table of Contents
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Ochratoxin A-Induced Stimulation of Extracellular Signal-Regulated Kinases 1/2 is Associated with Madin-Darby Canine Kidney-C7 Cell Dedifferentiation



  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

  
    
  
      
  
  
      
  
      
  
  
      OtherRENAL PHARMACOLOGY

  
  
      Ochratoxin A-Induced Stimulation of Extracellular Signal-Regulated Kinases 1/2 is Associated with Madin-Darby Canine Kidney-C7 Cell Dedifferentiation
  
    	 Herbert Schramek, Doris Wilflingseder, Verena Pollack, Ruth Freudinger, Sigrid Mildenberger and Michael Gekle


  
    	Journal of Pharmacology and Experimental Therapeutics December 1, 1997,  283 (3) 1460-1468; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      OtherRENAL PHARMACOLOGY

  
  
      Ochratoxin A-Induced Stimulation of Extracellular Signal-Regulated Kinases 1/2 is Associated with Madin-Darby Canine Kidney-C7 Cell Dedifferentiation
  
    	 Herbert Schramek, Doris Wilflingseder, Verena Pollack, Ruth Freudinger, Sigrid Mildenberger and Michael Gekle


  
    	Journal of Pharmacology and Experimental Therapeutics December 1, 1997,  283 (3) 1460-1468; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Regulation of Renin Secretion Through Reversible Phosphorylation of Myosin by Myosin Light Chain Kinase and Protein Phosphatase Type 1  
  
  
  
  




	
  
  
  
  
      Interaction of l-Arginine Analogs withl-Arginine Uptake in Rat Renal Brush Border Membrane Vesicles  
  
  
  
  




	
  
  
  
  
      Effects of Trimetazidine on Lipid Peroxidation and Phosphorus Metabolites during Cold Storage and Reperfusion of Isolated Perfused Rat Kidneys  
  
  
  
  






Show more RENAL PHARMACOLOGY

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  