
    
      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


	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

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
      


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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

  


  
  



  



    

  


  


  


  
  
    
  
        
            
              

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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


	Virtual Issues
	Feedback
	Submit


    

  



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

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleGastrointestinal, Hepatic, Pulmonary, and Renal

  
      

  
      Control of Neurotransmission by NaV1.7 in Human, Guinea Pig, and Mouse Airway Parasympathetic Nerves
  
    	 Michaela Kocmalova, Marian Kollarik, Brendan. J. Canning, Fei Ru, R. Adam Herbstsomer, Sonya Meeker, Silvia Fonquerna, Monica Aparici, Montserrat Miralpeix, Xian Xuan Chi, Baolin Li, Ben Wilenkin, Jeff McDermott, Eric Nisenbaum, Jeffrey L. Krajewski and Bradley J. Undem


  
    	Journal of Pharmacology and Experimental Therapeutics April 2017,  361 (1) 172-180; DOI: https://doi.org/10.1124/jpet.116.238469 

  
  
  


Michaela Kocmalova 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Marian Kollarik 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Brendan. J. Canning 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Fei Ru 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


R. Adam Herbstsomer 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Sonya Meeker 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Silvia Fonquerna 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Monica Aparici 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Montserrat Miralpeix 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Xian Xuan Chi 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Baolin Li 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Ben Wilenkin 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Jeff McDermott 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Eric Nisenbaum 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Jeffrey L. Krajewski 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

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


Bradley J. Undem 
The Johns Hopkins University School of Medicine, Division of Allergy and Clinical Immunology, Baltimore, Maryland 21224 (M.Koc., M.Kol., B.J.C., F.R., R.A.H., S.M., B.J.U.); Biomedical Center Martin, Pharmacology and Pathophysiology, Jessenius Faculty of Medicine, Comenius University, Martin 03601, Slovakia (M.Koc., M.Kol.); Almirall S.A., R&D Research Center, Barcelona 08980, Spain (S.F., M.A., M.M.); and Lilly Research Laboratories, Indianapolis, Indiana 46285 (X.C., B.L., B.W., J.M., E.N., J.L.K.)

	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


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Little is known about the neuronal voltage-gated sodium channels (NaVs) that control neurotransmission in the parasympathetic nervous system. We evaluated the expression of the α subunits of each of the nine NaVs in human, guinea pig, and mouse airway parasympathetic ganglia. We combined this information with a pharmacological analysis of selective NaV blockers on parasympathetic contractions of isolated airway smooth muscle. As would be expected from previous studies, tetrodotoxin potently blocked the parasympathetic responses in the airways of each species. Gene expression analysis showed that that NaV 1.7 was virtually the only tetrodotoxin-sensitive NaV1 gene expressed in guinea pig and human airway parasympathetic ganglia, where mouse ganglia expressed NaV1.1, 1.3, and 1.7. Using selective pharmacological blockers supported the gene expression results, showing that blocking NaV1.7 alone can abolish the responses in guinea pig and human bronchi, but not in mouse airways. To block the responses in mouse airways requires that NaV1.7 along with NaV1.1 and/or NaV1.3 is blocked. These results may suggest novel indications for NaV1.7-blocking drugs, in which there is an overactive parasympathetic drive, such as in asthma. The data also raise the potential concern of antiparasympathetic side effects for systemic NaV1.7 blockers.
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