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            Abstract
Although eosinophils are considered useful in defense mechanisms against parasites, their exact function in innate immunity remains unclear. The aim of this study is to better understand the role of eosinophils within the gastrointestinal immune system. We show here that lipopolysaccharide from Gram-negative bacteria activates interleukin-5 (IL-5)- or interferon-γ–primed eosinophils to release mitochondrial DNA in a reactive oxygen species–dependent manner, but independent of eosinophil death. Notably, the process of DNA release occurs rapidly in a catapult-like manner—in less than one second. In the extracellular space, the mitochondrial DNA and the granule proteins form extracellular structures able to bind and kill bacteria both in vitro and under inflammatory conditions in vivo. Moreover, after cecal ligation and puncture, Il5-transgenic but not wild-type mice show intestinal eosinophil infiltration and extracellular DNA deposition in association with protection against microbial sepsis. These data suggest a previously undescribed mechanism of eosinophil-mediated innate immune responses that might be crucial for maintaining the intestinal barrier function after inflammation-associated epithelial cell damage, preventing the host from uncontrolled invasion of bacteria.
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                    Figure 1: Extracellular DNA deposition associated with eosinophil granule proteins in vivo.[image: ]


Figure 2: DNA release by eosinophils in vitro.[image: ]


Figure 3: Quantitative and qualitative analysis of extracellular DNA released by eosinophils in vitro.[image: ]


Figure 4: Antibacterial role of eosinophils in vitro and in vivo.[image: ]
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Supplementary Movie 4
Release of DNA from activated eosinophils as assessed by live cell imaging analysis. DNA was stained with SYTO 13. One particular eosinophil (arrow) was followed in a time-dependent manner. Release of DNA occurred with less than 1 second. (MOV 403 kb)


Supplementary Movie 5
Release of DNA from activated eosinophils as assessed by live cell imaging analysis. DNA was stained with SYTO 13. It appears that the DNA is released from perinuclear but not nuclear structures. (MOV 7100 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Yousefi, S., Gold, J., Andina, N. et al. Catapult-like release of mitochondrial DNA by eosinophils contributes to antibacterial defense.
                    Nat Med 14, 949–953 (2008). https://doi.org/10.1038/nm.1855
Download citation
	Received: 22 January 2008

	Accepted: 01 July 2008

	Published: 10 August 2008

	Issue Date: September 2008

	DOI: https://doi.org/10.1038/nm.1855


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Development of macrophage-associated genes prognostic signature predicts clinical outcome and immune infiltration for sepsis
                                    
                                

                            
                                
                                    	Guangxin Ma
	Xiaolin Wu
	Fengtao Zhang


                                
                                Scientific Reports (2024)

                            
	
                            
                                
                                    
                                        Neutrophil extracellular traps and neutrophilic dermatosis: an update review
                                    
                                

                            
                                
                                    	Sheng Li
	Shuni Ying
	Hong Fang


                                
                                Cell Death Discovery (2024)

                            
	
                            
                                
                                    
                                        Top Five Stories of the Cellular Landscape and Therapies of Atherosclerosis: Current Knowledge and Future Perspectives
                                    
                                

                            
                                
                                    	Qi Pan
	Cheng Chen
	Yue-jin Yang


                                
                                Current Medical Science (2024)

                            
	
                            
                                
                                    
                                        Discovery of novel fatty acid amide hydrolase (FAAH) inhibitors as anti-Alzheimer’s agents through pharmacophore-based virtual screening, molecular docking and experimental validation
                                    
                                

                            
                                
                                    	Smita Jain
	Swapnil Sharma
	Jaiprakash Sharma


                                
                                Medicinal Chemistry Research (2024)

                            
	
                            
                                
                                    
                                        Eosinophile in der HNO-Heilkunde: Freund oder Feind?
                                    
                                

                            
                                
                                    	Martin Laudien


                                
                                HNO (2024)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    Mitochondrial missile defense
                

                
	Victor Nizet
	Marc E Rothenberg



                
    
        
            Nature Medicine
        
        News & Views
        
        
            01 Sept 2008
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Nature Medicine Classic Collection
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Medicine (Nat Med)
                
                
    
    
        ISSN 1546-170X (online)
    
    


                
    
    
        ISSN 1078-8956 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
