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    Abstract

The inhibitory effects of six commonly used calcium channel blockers on three major cytochrome P-450 activities were examined and characterized in human liver microsomes. All six compounds reversibly inhibited CYP2D6 (bufuralol 1′-hydroxylation) and CYP2C9 (tolbutamide methyl hydroxylation) activities. The IC50 values for the inhibition of CYP2D6 and CYP2C9 for nicardipine were 3 to 9 μM, whereas those for all others ranged from 14 to >150 μM. Except for nifedipine, all calcium channel blockers showed increased inhibitory potency toward CYP3A activities (testosterone 6β-hydroxylation and midazolam 1′-hydroxylation) after 30-min preincubation with NADPH. IC50 values for the inhibition of testosterone 6β-hydroxylase obtained in the NADPH-preincubation experiment for nicardipine (1 μM), verapamil (2 μM), and diltiazem (5 μM) were within 10-fold, whereas those for amlodipine (5 μM) and felodipine (13 μM) were >200-fold of their respective plasma concentrations reported after therapeutic doses. Similar results also were obtained based on midazolam 1′-hydroxylase activity. Unlike the observations with mibefradil, a potent irreversible inhibitor of CYP3A, the NADPH-dependent inhibition of CYP3A activity by nicardipine and verapamil was completely reversible on dialysis, whereas that by diltiazem was partially restored (80%). Additional experiments revealed that nicardipine, verapamil, and diltiazem formed cytochrome P-450-iron (II)-metabolite complex in both human liver microsomes and recombinant CYP3A4. Nicardipine yielded a higher extent of complex formation (∼30% at 100 μM), and was a much faster-acting inhibitor (maximal inhibition rate constant ∼2 min−1) as compared with verapamil and diltiazem. These present findings that the CYP3A inhibition caused by nicardipine, verapamil, and diltiazem is, at least in part, quasi-irreversible provide a rational basis for pharmacokinetically significant interactions reported when they were coadministered with agents that are cleared primarily by CYP3A-mediated pathways.


Footnotes
	
Send reprint requests to: Thomayant Prueksaritanont, Ph.D., Department of Drug Metabolism, WP 75–100, Merck Research Laboratories, West Point, PA 19486. E-mail:thomayant-prueksaritanont{at}merck.com


	Abbreviations used are::	CCBs
	calcium channel blockers
	P-450
	cytochrome P-450
	MI
	metabolic intermediate
	TAO
	troleandomycin


		Received August         24, 1999.
	Accepted October         13, 1999.




	The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
     


	
			DMD 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: Drug Metabolism and Disposition: 28 (2)]

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 28, Issue 2 1 Feb 2000 


      
      
        		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 Drug Metabolism & Disposition 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 
 Drug Interactions with Calcium Channel Blockers: Possible Involvement of Metabolite-Intermediate Complexation with CYP3A



  Message Subject 
 (Your Name) has forwarded a page to you from Drug Metabolism & Disposition



  Message Body 
 (Your Name) thought you would be interested in this article in Drug Metabolism & Disposition.



  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 ArticleArticle

  
  
      Drug Interactions with Calcium Channel Blockers: Possible Involvement of Metabolite-Intermediate Complexation with CYP3A
  
    	 Bennett Ma, Thomayant Prueksaritanont and Jiunn H. Lin


  
    	Drug Metabolism and Disposition February 1, 2000,  28 (2) 125-130; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      Drug Interactions with Calcium Channel Blockers: Possible Involvement of Metabolite-Intermediate Complexation with CYP3A
  
    	 Bennett Ma, Thomayant Prueksaritanont and Jiunn H. Lin


  
    	Drug Metabolism and Disposition February 1, 2000,  28 (2) 125-130; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Novel variant UGT1A transcripts  
  
  
  
  




	
  
  
  
  
      AO Reaction Phenotyping in Hepatocytes with Icotinib  
  
  
  
  




	
  
  
  
  
      Epigenetic regulation of CYP1A2 repression in HCC  
  
  
  
  






Show more Article

 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 DMD
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

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

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-009X (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  