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    Abstract

The second messenger coupling of cloned human 5-hydroxytryptamine (5-HT)1D alpha and 5-HT1D beta receptors stably expressed in murine fibroblasts (LM (tk-)) was investigated. Clonal cell lines expressing similar receptor densities (Bmax = 750-950 fmol/mg) were used in this study. 5-HT (EC50 = 1.5-2.0 nM) and sumatriptan (EC50 = 6-14 nM), a selective 5-HT1D agonist, produced dose-dependent inhibition of forskolin-stimulated cAMP accumulation in intact cells transfected with the 5-HT1D alpha or 5-HT1D beta receptor gene. The maximal inhibitory responses elicited by these agonists were slightly greater with the 5-HT1D alpha receptor (approximately 90%) than the 5-HT1D beta receptor (approximately 80%). 5-HT (EC50 = 1.7-2.4 nM) and sumatriptan (EC50 = 8-18 nM) also evoked dose-dependent elevations in intracellular calcium concentrations ([Ca2+]i), with EC50 values that were indistinguishable from those for inhibition of forskolin-stimulated cAMP accumulation. Cells expressing 5-HT1D beta receptors displayed significantly larger 5-HT-induced increases in [Ca2+]i than did cells expressing 5-HT1D alpha receptors (206 nM versus 114 nm increase; p < 0.01). Dose-dependent elevations in inositol phosphates (IP) were also observed after application of 5-HT (EC50 = 29-54 nM) or sumatriptan (EC50 = 73-481 nM); the maximal increases in IP accumulation were modest (51-69%) for both 5-HT1D subtypes. In contrast to the cAMP and calcium responses, the concentration-response curves for IP accumulation were shifted to the right at least 10-fold. Methiothepin, a nonselective 5-HT1 antagonist, competitively antagonized the cAMP response, yielding an apparent dissociation constant (Kb) of 3-4 nM for the 5-HT1D receptors. Methiothepin (10 microM) significantly reduced the elevations in [Ca2+]i (> 90%) and IP (> 75%) evoked by saturating concentrations (1 microM) of agonists. All three functional responses were significantly attenuated (> 90%) by pretreatment with 100 ng/ml pertussis toxin. The sumatriptan-induced elevation of [Ca2+]i via activation of the 5-HT1D subtypes may provide a molecular mechanism of action by which sumatriptan could directly constrict cerebral blood vessels and alleviate migraine symptoms.




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			MolPharm 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

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Molecular Pharmacology      
      
        	Vol. 44, Issue 3 1 Sep 1993 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by author
	Back Matter (PDF)
	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 Molecular Pharmacology 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 
 Dual coupling of cloned human 5-hydroxytryptamine1D alpha and 5-hydroxytryptamine1D beta receptors stably expressed in murine fibroblasts: inhibition of adenylate cyclase and elevation of intracellular calcium concentrations via pertussis toxin-sensitive…



  Message Subject 
 (Your Name) has forwarded a page to you from Molecular Pharmacology



  Message Body 
 (Your Name) thought you would be interested in this article in Molecular Pharmacology.



  Your Personal Message 
 








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










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Abstract

  
  
      Dual coupling of cloned human 5-hydroxytryptamine1D alpha and 5-hydroxytryptamine1D beta receptors stably expressed in murine fibroblasts: inhibition of adenylate cyclase and elevation of intracellular calcium concentrations via pertussis toxin-sensitive G protein(s).
  
    	 J M Zgombick, L A Borden, T L Cochran, S A Kucharewicz, R L Weinshank and T A Branchek


  
    	Molecular Pharmacology September 1, 1993,  44 (3) 575-582; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Abstract

  
  
      Dual coupling of cloned human 5-hydroxytryptamine1D alpha and 5-hydroxytryptamine1D beta receptors stably expressed in murine fibroblasts: inhibition of adenylate cyclase and elevation of intracellular calcium concentrations via pertussis toxin-sensitive G protein(s).
  
    	 J M Zgombick, L A Borden, T L Cochran, S A Kucharewicz, R L Weinshank and T A Branchek


  
    	Molecular Pharmacology September 1, 1993,  44 (3) 575-582; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 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 Molecular Pharmacology
	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
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0111 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  