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    Abstract

        Dopamine D2 receptor antagonism contributes to the therapeutic action of antipsychotic drugs (APDs) but also produces undesirable side effects, including extrapyramidal motor deficits, cognitive dulling, and prolactinemia. The introduction of atypical APDs was a significant advancement in the treatment of schizophrenia. Whereas these agents are D2 receptor antagonists, they are also potent 5-hydroxytryptamine (5-HT)2A receptor inverse agonists, a feature that may explain their improved efficacy and tolerability. Recently, we reported that N-(4-fluorophenylmethyl)-N-(1-methylpiperidin-4-yl)-N'-(4-(2-methylpropyloxy)phenylmethyl) carbamide (2R,3R)-dihydroxybutanedioate (2:1) (ACP-103), a novel selective 5-HT2A receptor inverse agonist that fails to bind D2 receptors, is active in several models predictive of antipsychotic activity. Using ACP-103, we tested the hypothesis that combining high levels of 5-HT2A inverse agonism with low levels of D2 antagonism would result in a favorable interaction, such that antipsychotic efficacy could be achieved with reduced D2 receptor-related adverse effects. Here we show that ACP-103 1) potently inhibited head-twitching produced by the 5-HT2A/2C receptor agonist (±)-2,5-dimethoxy-4-iodoamphetamine, 2) increased the potency of haloperidol against amphetamine-induced hyperactivity, 3) interacted synergistically with haloperidol or risperidone to suppress hyperactivity induced by the N-methyl-d-aspartate receptor antagonist (5R,10S)-(+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine hydrogen maleate (MK-801), and, by contrast, 4) attenuated haloperido-l- or risperidone-induced prolactinemia. ACP-103 also attenuated catalepsy produced by haloperidol or risperidone. However, the doses that were required for this effect were higher than would be expected for a 5-HT2A receptor-mediated mechanism. These data indicate that utilizing ACP-103 as an adjunctive therapy to currently used APDs may result in enhanced antipsychotic efficacy while reducing adverse effects including those attributable to D2 receptor antagonism.

      
Footnotes
	
        This study was supported by ACADIA Pharmaceuticals, Inc.

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

      
	
        doi:10.1124/jpet.107.121715.

      
	
        ABBREVIATIONS: APD, antipsychotic drugs, CATIE, Clinical Antipsychotic Trials of Intervention Effectiveness; ACP-103 (pimavanserin), N-(4-fluorophenylmethyl)-N-(1-methylpiperidin-4-yl)-N′-(4-(2-methylpropyloxy)phenylmethyl) carbamide (2R,3R)-dihydroxybutanedioate (2:1); 5-HT, 5-hydroxytryptamine; DOI, (±)-2,5-dimethoxy-4-iodoamphetamine; NMDA, N-methyl-d-aspartate; MK-801, (5R,10S)-(+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine hydrogen maleate, mPFC, medial prefrontal cortex; NAC, accumbens nucleus; CI, confidence interval, M100907, R-(+)-α-(2,3-dimethoxyphenyl)-1-[2-(4-fluorophenylethyl)]-4-piperidine-methanol; DA, dopamine; ICI 169,369, 2-(2-dimethylaminoethylthio)-3-phenylquinoline hydrochloride; BBB, blood-brain barrier; SB228357, N-[3-fluoro-5-(3-pyrindyl)phenyl]-2,3-dihydro-5-methoxy-6-(trifluoromethyl)-1H-indole-1-carboxamide; SB215505, 6-chloro-5-methyl-1-(5-quinolyl carbamoyl) indoline; SB242084, 6-chloro-5-methyl-1-[6-(2-methylpyridin-3-yloxy)pyridin-3-ylcarbamoyl]indoline.

      
		Received February         19, 2007.
	Accepted May         21, 2007.




	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 
 ACP-103, a 5-Hydroxytryptamine 2A Receptor Inverse Agonist, Improves the Antipsychotic Efficacy and Side-Effect Profile of Haloperidol and Risperidone in Experimental Models



  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 ArticleNEUROPHARMACOLOGY

  
  
      ACP-103, a 5-Hydroxytryptamine 2A Receptor Inverse Agonist, Improves the Antipsychotic Efficacy and Side-Effect Profile of Haloperidol and Risperidone in Experimental Models
  
    	 Luis R. Gardell, Kimberly E. Vanover, Linda Pounds, Robert W. Johnson, Richard Barido, Gary T. Anderson, Isaac Veinbergs, Agnete Dyssegaard, Per Brunmark, Ali Tabatabaei, Robert E. Davis, Mark R. Brann, Uli Hacksell and Douglas W. Bonhaus


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 2007,  322 (2) 862-870; DOI: https://doi.org/10.1124/jpet.107.121715 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleNEUROPHARMACOLOGY

  
  
      ACP-103, a 5-Hydroxytryptamine 2A Receptor Inverse Agonist, Improves the Antipsychotic Efficacy and Side-Effect Profile of Haloperidol and Risperidone in Experimental Models
  
    	 Luis R. Gardell, Kimberly E. Vanover, Linda Pounds, Robert W. Johnson, Richard Barido, Gary T. Anderson, Isaac Veinbergs, Agnete Dyssegaard, Per Brunmark, Ali Tabatabaei, Robert E. Davis, Mark R. Brann, Uli Hacksell and Douglas W. Bonhaus


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 2007,  322 (2) 862-870; DOI: https://doi.org/10.1124/jpet.107.121715 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      ICA-069673 Effects on IM and Excitability in Nodose Neuron  
  
  
  
  




	
  
  
  
  
      A Nonaddictive Analgesic with KOR/MOR Agonist Activities  
  
  
  
  




	
  
  
  
  
      Substituted nitazenes at MOR, KOR, and DOR  
  
  
  
  






Show more Neuropharmacology

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  