







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 02 November 2000



                    Bidirectional control of airway responsiveness by endogenous cannabinoids 

                    	A. Calignano1, 
	I. Kátona2, 
	F. Désarnaud3, 
	A. Giuffrida3, 
	G. La Rana1, 
	K. Mackie4, 
	T. F. Freund2 & 
	…
	D. Piomelli3 

Show authors

                    

                    
                        
    Nature

                        volume 408, pages 96–101 (2000)Cite this article
                    

                    
        
            	
                        932 Accesses

                    
	
                        160 Citations

                    
	
                            14 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Smoking marijuana or administration of its main active constituent, Δ9-tetrahydrocannabinol (Δ9-THC), may exert potent dilating effects on human airways1,2,3,4. But the physiological significance of this observation and its potential therapeutic value are obscured by the fact that some asthmatic patients respond to these compounds with a paradoxical bronchospasm3,5. The mechanisms underlying these contrasting responses remain unresolved. Here we show that the endogenous cannabinoid anandamide exerts dual effects on bronchial responsiveness in rodents: it strongly inhibits bronchospasm and cough evoked by the chemical irritant, capsaicin, but causes bronchospasm when the constricting tone exerted by the vagus nerve is removed. Both effects are mediated through peripheral CB1 cannabinoid receptors found on axon terminals of airway nerves. Biochemical analyses indicate that anandamide is synthesized in lung tissue on calcium-ion stimulation, suggesting that locally generated anandamide participates in the intrinsic control of airway responsiveness. In support of this conclusion, the CB1 antagonist SR141716A enhances capsaicin-evoked bronchospasm and cough. Our results may account for the contrasting bronchial actions of cannabis-like drugs in humans, and provide a framework for the development of more selective cannabinoid-based agents for the treatment of respiratory pathologies.
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                    Figure 1: Anandamide inhibits bronchospasm and coughing in guinea-pigs by activating peripheral CB1 receptors.[image: ]


Figure 2: Anandamide causes bronchoconstriction in vagotomized, atropine-treated guinea pigs by activating peripheral CB1 receptors.[image: ]


Figure 3: Localization of CB1 receptors on axon terminals and preterminal segments in rat lungs.[image: ]


Figure 4: Intrinsic effects of the CB1 antagonist SR141716A on capsaicin-evoked bronchospasm and cough.[image: ]


Figure 5: Ca2+-dependent biosynthesis of anandamide in rat lung tissue.[image: ]


Figure 6: Ca2+-dependent biosynthesis of anandamide precursors in rat lung.[image: ]
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