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    Abstract

Zinc is concentrated in the dorsal horn of the spinal cord and has been proposed to alter excitability of primary afferent C-fibers, structures believed to be important in nociceptive transmission. Based on the inhibitory effect of zinc on the activity of various other neurotransmitters that play a role in nociception, we tested the hypothesis that zinc modulates pain transmission. To test this, we examined the effect of exogenous zinc, administered intrathecally (i.t.), on nociception in the mouse. We also assessed the impact of decreased concentrations of endogenously occurring zinc in the extracellular fluid brought about by an i.t. injection of either ethylenediaminetetraacetic acid disodium-calcium salt (Ca++EDTA), a calcium-saturated, membrane-impermeable chelator of divalent cations, or of dipicolinic acid, a zinc chelator. Injection of zinc produced a dose-related antinociceptive effect, optimal at 90 min in the writhing assay, but had no effect on tail-flick response latencies. In contrast, injection of either Ca++EDTA or dipicolinic acid produced a dose-related hyperalgesia in the tail-flick assay at 90 min after injection. Responses induced in the writhing assay were unaffected by Ca++EDTA. Although zinc had no effect on thermal nociception, the hyperalgesic effect of Ca++EDTA was antagonized by coadministration of Ca++EDTA with zinc. Similarly, the antinociceptive effect of zinc on writhing responses was attenuated when coadministered with Ca++EDTA. Zinc also inhibited primary afferent C-fiber activity because 10 ng of zinc i.t. inhibited the behavioral response induced by injection i.t. of 1 nmol of capsaicin. Neither zinc nor Ca++EDTA altered writhing or tail-flick latencies, respectively, when injected intracerebroventricularly. These findings support the hypothesis that endogenous zinc, localized in the dorsal horn of the spinal cord, plays a role in the regulation of pain.


Footnotes
	

Send reprint requests to: Dr. Alice A. Larson, Department of Veterinary PathoBiology, University of Minnesota, 295 Animal Science/Veterinary Medicine Building, 1988 Fitch Avenue, St. Paul, MN 55108.


	
↵1 This research was supported by United States Public Health Service grant DA04090 (to A.A.L.).


	Abbreviations:	Ca++EDTA
	ethylenediaminetetraacetic acid disodium-calcium salt
	CNS
	central nervous system
	EAA
	excitatory amino acid
	ECF
	extracellular fluid
	KA
	kainic acid
	i.c.v.
	intracerebroventricular
	i.t.
	intrathecal
	MT
	metallothionein
	NMDA
	N-methyl-d-aspartate
	DMSO
	dimethyl sulfoxide
	TSQ
	N-(6-methoxy-8-quinolyl)-p-toluene-sulfonamide


		Received August         20, 1996.
	Accepted May         28, 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. 282, Issue 3 1 Sep 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 
 Manipulations of Zinc in the Spinal Cord, by Intrathecal Injection of Zinc Chloride, Disodium-Calcium-EDTA, or Dipicolinic Acid, Alter Nociceptive Activity in Mice



  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

  
    
  
      
  
  
      
  
      
  
  
      OtherANALGESIA AND DRUGS OF ABUSE

  
  
      Manipulations of Zinc in the Spinal Cord, by Intrathecal Injection of Zinc Chloride, Disodium-Calcium-EDTA, or Dipicolinic Acid, Alter Nociceptive Activity in Mice
  
    	 Alice A. Larson and Kelley F. Kitto


  
    	Journal of Pharmacology and Experimental Therapeutics September 1, 1997,  282 (3) 1319-1325; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      OtherANALGESIA AND DRUGS OF ABUSE

  
  
      Manipulations of Zinc in the Spinal Cord, by Intrathecal Injection of Zinc Chloride, Disodium-Calcium-EDTA, or Dipicolinic Acid, Alter Nociceptive Activity in Mice
  
    	 Alice A. Larson and Kelley F. Kitto


  
    	Journal of Pharmacology and Experimental Therapeutics September 1, 1997,  282 (3) 1319-1325; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Protein Kinase A Maintains Cellular Tolerance toMu Opioid Receptor Agonists in Hypothalamic Neurosecretory Cells with Chronic Morphine Treatment: Convergence on a Common Pathway with Estrogen in Modulating Mu Opioid Receptor/Effector Coupling
  
  
  
  
  




	
  
  
  
  
      Structure-Activity Relationships of Indole- and Pyrrole-Derived Cannabinoids  
  
  
  
  




	
  
  
  
  
      Effect of COX-1 and COX-2 Inhibition on Induction and Maintenance of Carrageenan-Evoked Thermal Hyperalgesia in Rats  
  
  
  
  






Show more ANALGESIA AND DRUGS OF ABUSE

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  