







    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: 19 August 2012



                    Rapid induction of inflammatory lipid mediators by the inflammasome in vivo

                    	Jakob von Moltke1, 
	Norver J. Trinidad1, 
	Mahtab Moayeri4, 
	Alexander F. Kintzer2, 
	Samantha B. Wang3, 
	Nico van Rooijen5, 
	Charles R. Brown6, 
	Bryan A. Krantz2, 
	Stephen H. Leppla4, 
	Karsten Gronert3 & 
	â€¦
	Russell E. Vance1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 490,Â pages 107â€“111 (2012)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        327 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Inflammasome
	Innate immunity


    


                
    
    

    
    

                
            


        
            Abstract
Detection of microbial products by host inflammasomes is an important mechanism of innate immune surveillance. Inflammasomes activate the caspase-1 (CASP1) protease, which processes the cytokines interleukin (IL)-1Î² and IL-18, and initiates a lytic host cell death called pyroptosis1. To identify novel CASP1 functions in vivo, we devised a strategy for cytosolic delivery of bacterial flagellin, a specific ligand for the NAIP5 (NLR family, apoptosis inhibitory protein 5)/NLRC4 (NLR family, CARD-domain-containing 4) inflammasome2,3,4. Here we show that systemic inflammasome activation by flagellin leads to a loss of vascular fluid into the intestine and peritoneal cavity, resulting in rapid (less than 30â€‰min) death in mice. This unexpected response depends on the inflammasome components NAIP5, NLRC4 and CASP1, but is independent of the production of IL-1Î² or IL-18. Instead, inflammasome activation results, within minutes, in an â€˜eicosanoid stormâ€™â€”a pathological release of signalling lipids, including prostaglandins and leukotrienes, that rapidly initiate inflammation and vascular fluid loss. Mice deficient in cyclooxygenase-1, a critical enzyme in prostaglandin biosynthesis, are resistant to these rapid pathological effects of systemic inflammasome activation by either flagellin or anthrax lethal toxin. Inflammasome-dependent biosynthesis of eicosanoids is mediated by the activation of cytosolic phospholipaseâ€‰A2 in resident peritoneal macrophages, which are specifically primed for the production of eicosanoids by high expression of eicosanoid biosynthetic enzymes. Our results therefore identify eicosanoids as a previously unrecognized cell-type-specific signalling output of the inflammasome with marked physiological consequences in vivo.
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                    Figure 1: 
                        Systemic cytosolic delivery of flagellin 
                        in vivo
                         induces NAIP5/NLRC4-dependent but IL-1Î² and IL-18-independent vascular leakage.
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Figure 2: 
                        Resident peritoneal macrophages are critical for the early FlaTox response 
                        in vivo.
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Figure 3: 
                        Inflammasome-dependent eicosanoid biosynthesis.
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Figure 4: 
                        Mechanism and 
                        in vivo
                         role of eicosanoid production.
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