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    Abstract

        Unanticipated, novel hypothesis on nitric oxide (NO) radical, an inorganic,  labile, gaseous molecule, as a neurotransmitter first appeared in late 1989  and into the early 1990s, and solid evidences supporting this idea have been  accumulated during the last decade of the 20th century. The discovery of  nitrergic innervation of vascular smooth muscle has led to a new understanding  of the neurogenic control of vascular function. Physiological roles of the  nitrergic nerve in vascular smooth muscle include the dominant vasodilator  control of cerebral and ocular arteries, the reciprocal regulation with the  adrenergic vasoconstrictor nerve in other arteries and veins, and in the  initiation and maintenance of penile erection in association with smooth  muscle relaxation of the corpus cavernosum. The discovery of autonomic  efferent nerves in which NO plays key roles as a neurotransmitter in blood  vessels, the physiological roles of this nerve in the control of smooth muscle  tone of the artery, vein, and corpus cavernosum, and pharmacological and  pathological implications of neurogenic NO have been reviewed. This nerve is a  postganglionic parasympathetic nerve. Mechanical responses to stimulation of  the nerve, mainly mediated by NO, clearly differ from those to cholinergic  nerve stimulation. The naming “nitrergic or nitroxidergic” is  therefore proposed to avoid confusion of the term “cholinergic  nerve”, from which acetylcholine is released as a major  neurotransmitter. By establishing functional roles of nitrergic, cholinergic,  adrenergic, and other autonomic efferent nerves in the regulation of vascular  tone and the interactions of these nerves in vivo, especially in humans,  progress in the understanding of cardiovascular dysfunctions and the  development of pharmacotherapeutic strategies would be expected in the  future.

      
	The American Society for Pharmacology and  Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			PharmRev 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: Pharmacological Reviews: 55 (2)]

  
  
      
      
          Pharmacological Reviews      
      
        	Vol. 55, Issue 2 1 Jun 2003 


      
      
        		Table of Contents
	About the Cover
	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 Pharmacological Reviews 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 
 The Pharmacology of Nitric Oxide in the Peripheral Nervous System of Blood Vessels



  Message Subject 
 (Your Name) has forwarded a page to you from Pharmacological Reviews



  Message Body 
 (Your Name) thought you would be interested in this article in Pharmacological Reviews.



  Your Personal Message 
 








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










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Review ArticleReview

  
  
      The Pharmacology of Nitric Oxide in the Peripheral Nervous System of Blood Vessels
  
    	 Noboru Toda and Tomio Okamura


  
    	Pharmacological Reviews June 1, 2003,  55 (2) 271-324; DOI: https://doi.org/10.1124/pr.55.2.3 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Review ArticleReview

  
  
      The Pharmacology of Nitric Oxide in the Peripheral Nervous System of Blood Vessels
  
    	 Noboru Toda and Tomio Okamura


  
    	Pharmacological Reviews June 1, 2003,  55 (2) 271-324; DOI: https://doi.org/10.1124/pr.55.2.3 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	I. Introduction
	II. Discovery of Nitrergic (Nitroxidergic) Nerve in Blood  Vessels
	III. Nitrergic Innervation in Intra- and Extracranial  Vasculature
	IV. Nitrergic Innervation in Blood Vessels of Viscera
	V. Nitrergic Innervation in Blood Vessels of Skin and Skeletal  Muscle
	VI. Interaction of Nitrergic, Cholinergic, and Adrenergic Nerves in  Peripheral Vasculature
	VII. Nitrergic Innervation of Corpus Cavernosum and Penile  Erection
	VIII. Blood Pressure Control by Neurogenic Nitric Oxide
	IX. Acupuncture, Axon Reflex, and Neurogenic Inflammation
	X. Pathological Implications of Neurogenic Nitric Oxide
	XI. Pharmacological Implications of Neurogenic Nitric Oxide
	XII. A Possible Reason for Predominant Nitrergic Nerve Function in  the Cerebral Artery and Corpus Cavernosum Compared with the Peripheral  Vasculature
	XIII. A Proposal for a New Classification of Efferent Parasympathetic  Innervation in Vascular and Nonvascular Smooth Muscle
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      International Union of Pharmacology Committee on Receptor Nomenclature and Drug Classification. XXXVIII. Update on Terms and Symbols in Quantitative Pharmacology  
  
  
  
  




	
  
  
  
  
      G Protein Modulation of Voltage-Gated Calcium Channels  
  
  
  
  




	
  
  
  
  
      RNA Interference in Biology and Medicine  
  
  
  
  






Show more Reviews

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About Pharmacological Reviews
	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
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0081 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  