
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleCHEMOTHERAPY, ANTIBIOTICS, AND GENE THERAPY

  
      

  
      In Vivo Synergistic Interaction of Liposome-Coencapsulated Gentamicin and Ceftazidime
  
    	 Raymond M. Schiffelers, Gert Storm, Marian T. ten Kate, Lorna E. T. Stearne-Cullen, Jan G. den Hollander, Henri A. Verbrugh and Irma A. J. M. Bakker-Woudenberg


  
    	Journal of Pharmacology and Experimental Therapeutics July 2001,  298 (1) 369-375; 

  
  
  


Raymond M. Schiffelers 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gert Storm 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Marian T. ten Kate 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lorna E. T. Stearne-Cullen 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jan G. den Hollander 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Henri A. Verbrugh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Irma A. J. M. Bakker-Woudenberg 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

Antimicrobial agents may interact synergistically. But to ensure synergy in vivo, the drugs should both be present at the site of infection at sufficiently high concentrations for an adequate period of time. Coencapsulation of the drugs in a drug carrier may ensure parallel tissue distributions. Since liposomes localize preferentially at sites of infection, this mode of drug delivery could, in addition, increase drug concentrations at the focus of infection. The therapeutic efficacy of gentamicin and ceftazidime coencapsulated into liposomes was examined by monitoring survival in a rat model of an acute unilateral pneumonia caused by antibiotic-susceptible and antibiotic-resistant Klebsiella pneumoniae strains. It is shown that administration of gentamicin in combination with ceftazidime in the free form either as single dose or as 5-day treatment resulted in an additive effect on rat survival in both models. In contrast, targeted delivery of liposome-coencapsulated gentamicin and ceftazidime resulted in a synergistic interaction of the antibiotics in both models. Consequently, liposome coencapsulation of gentamicin and ceftazidime allowed both a shorter course of treatment at lower cumulative doses compared with administration of the antibiotics in the free form to obtain complete survival of rats. Liposomal coencapsulation of synergistic antibiotics may open new perspectives in the treatment of severe infections.


Footnotes
	
This work was submitted to fulfill the requirements for a doctorate of philosophy: Schiffelers RM (2001) Liposomal Targeting of Antimicrobial Agents to Bacterial Infections. Thesis, Erasmus University Medical Center Rotterdam, Rotterdam, The Netherlands.


	Abbreviations:	CZ
	ceftazidime
	GN
	gentamicin
	MIC
	minimal inhibitory concentration
	cfu
	colony-forming unit
	LE
	liposome-encapsulated
	Da Db
	dose of agent A alone or agent B alone, respectively, needed to produce a desired effect
	da db
	doses in a combination of agent A and agent B, respectively, that produce the same effect
	AUKC
	area under killing curve
	ANOVA
	analysis of variance
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