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    Abstract

To test the hypothesis that pulmonary alterations are more important than hemodynamic changes in α2-agonist-induced hypoxemia in ruminants, the cardiopulmonary effects of incremental doses of (4-[1-(2,3-dimethylphenyl)ethyl]-1H-imadazole) hydrochloride (medetomidine; 0.5, 1.0, 2.0, and 4 μg/kg) and 2-(2,6-diethylphenylamino)-2-imidazol (ST-91; 1.5, 3.0, 6.0, and 12 μg/kg) were compared in five halothane-anesthetized, ventilated sheep using a placebo-controlled randomized crossover design. Pulmonary resistance (RL), dynamic compliance, and tidal volume changes in transpulmonary pressure (ΔPpl) were determined by pneumotachography, whereas cardiac index (CI), mean pulmonary artery pressure (Ppa), and pulmonary artery wedge pressure (Ppaw) were determined using thermodilution and a Swan-Ganz catheter. The most important finding was the fall in partial pressure of oxygen in arterial blood (PaO2) after administration of medetomidine at a dose (0.5 μg/kg) 20 times less than the sedative dose. The PaO2 levels decreased to 214 mm Hg as compared with 510 mm Hg in the placebo-treated group. This decrease in PaO2 was associated with a decrease in dynamic compliance and an increase in RL, ΔPpl, and the intrapulmonary shunt fraction without changes in heart rate, CI, mean arterial pressure, pulmonary vascular resistance, Ppa, or Ppaw. On the other hand, ST-91 only produced significant changes in PaO2 at the highest dose. After this dose of ST-91, the decrease in PaO2 was accompanied by a 50% decrease in CI and an increase in mean arterial pressure, Ppa, Ppaw, and the intrapulmonary shunt fraction without significant alterations of RL and ΔPpl. The study suggests that the mechanism(s) by which medetomidine and ST-91 produce lower PaO2 are different and that drug-induced alterations in the pulmonary system are mainly responsible for the oxygen-lowering effect of medetomidine.


Footnotes
	

Send reprint requests to: Dr. Wayne N. McDonell, Professor, Anesthesiology, Department of Clinical Studies, Ontario Veterinary College, University of Guelph, Guelph, Ontario, Canada N1G 2W1. E-mail: wmcdonell{at}ovcnet.uoguelph.ca



	
↵1 This work was supported by the Canadian Commonwealth Scholarship and Fellowship program (to C.S.C.), and the Ontario Ministry of Agriculture, Food and Rural Affairs.


	Abbreviations:	medetomidine
	(4-[1-(2,3-dimethylphenyl)ethyl]-IH-imidazole) hydrochloride
	ST-91
	(2-(2,6-diethylphenylamino)-2-imidazol)
	α2-agonist
	α2-adrenoceptor agonist
	Cdyn
	dynamic compliance
	CI
	cardiac index
	ΔPpl
	maximum change in transpulmonary pressure
	IPPV
	intermittent positive pressure ventilation
	MAP
	mean arterial pressure
	PaO2
	partial pressure of oxygen in arterial blood
	PaCO2
	partial pressure of carbon dioxide in arterial blood
	Pv̄O2
	partial pressure of oxygen in mixed venous blood
	PAO2
	alveolar oxygen tension
	P(A-a)O2
	alveolar to arterial oxygen tension gradient
	Ppa
	pulmonary artery pressure
	Ppaw
	pulmonary artery wedge pressure
	PVR
	pulmonary vascular resistance
	RL
	pulmonary resistance
	SV
	stroke volume
	SVR
	systemic vascular resistance
	TXB2
	thromboxane2

	VT
	tidal volume
	Qs/Qt
	shunt fraction
	HR
	heart rate
	TPP
	total plasma protein


		Received May         18, 1998.
	Accepted December         21, 1998.




	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

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 289 (2)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 289, Issue 2 1 May 1999 


      
      
        		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 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 
 Cardiopulmonary Effects of the α2-Adrenoceptor Agonists Medetomidine and ST-91 in Anesthetized Sheep 



  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 ArticleArticle

  
  
      Cardiopulmonary Effects of the α2-Adrenoceptor Agonists Medetomidine and ST-91 in Anesthetized Sheep

  
    	 C. S. Celly, W. N. McDonell and W. D. Black


  
    	Journal of Pharmacology and Experimental Therapeutics May 1, 1999,  289 (2) 712-720; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      Cardiopulmonary Effects of the α2-Adrenoceptor Agonists Medetomidine and ST-91 in Anesthetized Sheep

  
    	 C. S. Celly, W. N. McDonell and W. D. Black


  
    	Journal of Pharmacology and Experimental Therapeutics May 1, 1999,  289 (2) 712-720; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      PST3093 Stimulates SERCA2a and Improves Cardiac Function  
  
  
  
  




	
  
  
  
  
      CRV431 Decreases Liver Fibrosis and Tumor Development  
  
  
  
  




	
  
  
  
  
      Is Hydroxylamine-Induced Cytotoxicity a Valid Marker for Hypersensitivity Reactions to Sulfamethoxazole in Human Immunodeficiency Virus-Infected Individuals?  
  
  
  
  






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 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  