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    Abstract

The role of nitric oxide (NO) and peroxynitrite in the process of neutrophil adhesion and infiltration was investigated in a model of hepatic ischemia-reperfusion. Male Fischer rats were subjected to 30 min of hepatic no-flow ischemia followed by 4 h of reperfusion (I/R). I/R induced liver injury as evidenced by a 13.7-fold increase in plasma alanine aminotransferase activity. Induction of liver injury was associated with an increase in neutrophil accumulation in ischemic lobes of livers [215 ± 27 polymorphonuclear neutrophil leukocytes/50 high-power field (HPF), P < .05 compared with sham control] and 8-fold augmentation of inducible NO synthase (NOS) activity. However, NO levels in the liver decreased; this decrease may be caused by peroxynitrite formation by the reaction of NO with superoxide. Sections of ischemic lobes of the liver tissue of I/R animals exhibited marked immunoreactivity with anti-nitrotyrosine antibody, which indicates the presence of nitrotyrosine. Administration of Nw-nitro-l-arginine methyl ester (10 mg/kg i.v. before reperfusion) attenuated total and inducible NOS activity in both ischemic and nonischemic lobes of liver, and reduced NO levels in plasma and liver. However, NOS inhibition aggravated liver injury as alanine aminotransferase increased by 61% compared with rats subjected to reperfusion injury. Neutrophil accumulation was enhanced in ischemic (436 ± 48/50 HPF, P < .05 compared with I/R animal) and nonischemic lobes of livers (34 ± 3.2/50 HPF, P < .05 compared with sham control). NOS inhibition also attenuated immunohistochemically detected nitrotyrosine formation, but increased superoxide production in the liver. The NO-dependent regulation of neutrophil accumulation in the liver may be linked closely to P-selectin and intracellular adhesion molecule-1 expression because inhibition of NOS resulted in significant increases in gene expression of these two adhesion molecules (determined by reverse transcription-polymerase chain reaction analysis). These results suggest that NO is important in attenuating neutrophil accumulation and liver damage in ischemia-reperfusion injury. Inhibition of NOS activity reduces peroxynitrite formation but aggravates liver injury and increases neutrophil accumulation, which suggests that the anti-inflammatory function of NO is more important than the cytotoxic potential of peroxynitrite in acute inflammation.


Footnotes
	
Send reprint requests to: Patrick Y-K Wong, Ph.D., Department of Cell Biology, UMDNJ-School of Osteopathic Medicine, 2 Medical Center Drive, Stratford, NJ 08084.


	
↵1 This work was supported by grants DDK-41747, NIHLB-25316–14 to P Y-K W, AHA 95–6-28 to KY, and AHA NJ-97-GS-16 to PL.


	Abbreviations:	ALT
	alanine aminotransferase
	NO
	nitric oxide
	I/R
	ischemia-reperfusion
	NOS
	nitric oxide synthase
	l-NAME
	NW-nitro-l-arginine methyl ester
	HPF
	high-power field
	ICAM-1
	intracellular adhesion molecule-1
	EDTA
	ethylenediaminetetraacetic acid
	HEPES
	N-2-hydroxyethylpiperazine-N′-ethanesulfonic acid
	iNOS
	inducible NOS
	PBS
	phosphate-buffered saline
	PMN
	polymorphonuclear neutrophil leukocytes
	RT-PCR
	reverse transcription polymerase chain reaction
	GSH
	glutathione
	NOA
	Nitric Oxide Analyzer
	ROS
	reactive oxygen species
	MPO
	myeloperoxidase


		Received July         31, 1997.
	Accepted November         24, 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. 284, Issue 3 1 Mar 1998 


      
      
        		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 
 Inhibition of Nitric Oxide Synthase Attenuates Peroxynitrite Generation, but Augments Neutrophil Accumulation in Hepatic Ischemia-Reperfusion in Rats



  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

  
    
  
      
  
  
      
  
      
  
  
      OtherPROSTAGLANDINS, LEUKOTRIENES AND OTHER EICOSANOIDS

  
  
      Inhibition of Nitric Oxide Synthase Attenuates Peroxynitrite Generation, but Augments Neutrophil Accumulation in Hepatic Ischemia-Reperfusion in Rats
  
    	 Peitan Liu, Kingsley Yin, Robert Nagele and Patrick Y-K Wong


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 1998,  284 (3) 1139-1146; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      OtherPROSTAGLANDINS, LEUKOTRIENES AND OTHER EICOSANOIDS

  
  
      Inhibition of Nitric Oxide Synthase Attenuates Peroxynitrite Generation, but Augments Neutrophil Accumulation in Hepatic Ischemia-Reperfusion in Rats
  
    	 Peitan Liu, Kingsley Yin, Robert Nagele and Patrick Y-K Wong


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 1998,  284 (3) 1139-1146; 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
       
  


  
  



  



  


  
  


  
      
  
  
    	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
	
  
  
  
  
      The Preclinical Pharmacological Profile of the Potent and Selective Leukotriene B4 Antagonist CP-195543  
  
  
  
  




	
  
  
  
  
      Biosynthesis of Sulfidopeptide Leukotrienes Via the Transfer of Leukotriene A4 from Polymorphonuclear Cells to Bovine Retinal Pericytes
  
  
  
  
  




	
  
  
  
  
      NO-Independent Vasodilation to Acetylcholine in the Rat Isolated Kidney Utilizes a Charybdotoxin-Sensitive, Intermediate-Conductance Ca++-Activated K+ Channel
  
  
  
  
  






Show more PROSTAGLANDINS, LEUKOTRIENES AND OTHER EICOSANOIDS

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  