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    Abstract

        We previously showed that activation of Gi/o-coupled histamine H3-receptors (H3R) is cardioprotective because it attenuates excessive norepinephrine release from cardiac sympathetic nerves. This action is characterized by a marked decrease in intraneuronal Ca2+ ([Ca2+]i), as Gαi impairs the adenylyl cyclase-cAMP-protein kinase A (PKA) pathway, and this decreases Ca2+ influx via voltage-operated Ca2+ channels (VOCC). Yet, the Gi/o-derived βγ dimer could directly inhibit VOCC, and the subsequent reduction in Ca2+ influx would be responsible for the H3R-mediated attenuation of transmitter exocytosis. In this study, we tested this hypothesis in nerve-growth factor-differentiated rat pheochromocytoma cells (PC12) stably transfected with H3R (PC12-H3) and with the Gβγ scavenger β-adrenergic receptor kinase 1 (β-ARK1)-(495-689)-polypeptide (PC12-H3/β-ARK1). Thus, we evaluated the effects of H3R activation directly on the following: 1) Ca2+ current (ICa) using the whole-cell patch-clamp technique; and 2) K+-induced exocytosis of endogenous dopamine. H3R activation attenuated both peak ICa and dopamine exocytosis in PC12-H3 but not in PC12-H3/β-ARK1 cells. Moreover, a membrane permeable phosducin-like Gβγ scavenger also prevented the antiexocytotic effect of H3R activation. In contrast, the H3R-induced attenuation of cAMP accumulation and dopamine exocytosis in response to forskolin were the same in both PC12-H3 and PC12-H3/β-ARK1 cells. Our findings reveal that although Gαi participates in the H3-mediated antiexocytotic effect when the adenylyl cyclase-cAMP-PKA pathway is stimulated, a direct Gβγ-induced inhibition of VOCC, resulting in an attenuation of ICa, plays a pivotal role in the H3R-mediated decrease in [Ca2+]i and associated cardioprotective antiexocytotic effects. The discovery of this H3R-signaling step may offer new therapeutic approaches to cardiovascular diseases characterized by hyperadrenergic activity.

      
Footnotes
	
        This work was supported by research grants from the National Institutes of Health (HL34215, HL73400, HL7423, HL46403, HL47073, and HL79275).

      
	
        C.M. and R.E. contributed equally to this work.

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        doi:10.1124/jpet.108.137919.

      
	
        ABBREVIATIONS: H3R, histamine H3-receptors; [Ca2+]i, intraneuronal Ca2+; VOCC, voltage-operated Ca2+-channels; PKA, protein kinase A; ICa, Ca2+ current; NGF, nerve-growth factor; β-ARK1, β-adrenergic receptor kinase 1; PCR, polymerase chain reaction; bp, base pairs; TBS, Tris-buffered saline; IMBX, 3-isobutyl-1-methylxanthine; CBP, clobenpropit; PTX, pertussis toxin; PMA, phorbol 12-myristate 13-acetate; τact, time constant of activation; ω-CTX, ω-conotoxin GVIA; ANOVA, analysis of variance; PKC, protein kinase C.

      
		Received February         11, 2008.
	Accepted June         2, 2008.




	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.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 389 (1)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 389, Issue 1 1 Apr 2024 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	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 
 Cardioprotective Effect of Histamine H3-Receptor Activation: Pivotal Role of Gβγ-Dependent Inhibition of Voltage-Operated Ca2+ Channels



  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 ArticleCARDIOVASCULAR

  
  
      Cardioprotective Effect of Histamine H3-Receptor Activation: Pivotal Role of Gβγ-Dependent Inhibition of Voltage-Operated Ca2+ Channels
  
    	 Christopher Morrey, Rima Estephan, Geoffrey W. Abbott and Roberto Levi


  
    	Journal of Pharmacology and Experimental Therapeutics September 1, 2008,  326 (3) 871-878; DOI: https://doi.org/10.1124/jpet.108.137919 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleCARDIOVASCULAR

  
  
      Cardioprotective Effect of Histamine H3-Receptor Activation: Pivotal Role of Gβγ-Dependent Inhibition of Voltage-Operated Ca2+ Channels
  
    	 Christopher Morrey, Rima Estephan, Geoffrey W. Abbott and Roberto Levi


  
    	Journal of Pharmacology and Experimental Therapeutics September 1, 2008,  326 (3) 871-878; DOI: https://doi.org/10.1124/jpet.108.137919 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      Histamine H1-receptor overexpression in murine heart.  
  
  
  
  




	
  
  
  
  
      Endothelial Exosomal miR-34a Predicts Post-COVID Diabetes  
  
  
  
  




	
  
  
  
  
      Controlled LDL Cholesterol Reduces CV Events  
  
  
  
  






Show more Cardiovascular

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  