







    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 Reviews Immunology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews immunology

	opinion

	
                                    article


    
        
        
            
            
                
                    	Opinion
	Published: 05 July 2013



                    Type 2 immunity and wound healing: evolutionary refinement of adaptive immunity by helminths

                    	William C. Gause1Â na1, 
	Thomas A. Wynn2Â na1 & 
	Judith E. Allen3Â na1Â 



                    

                    
                        
    Nature Reviews Immunology

                        volumeÂ 13,Â pages 607â€“614 (2013)Cite this article
                    

                    
        
            	
                        14k Accesses

                    
	
                        340 Citations

                    
	
                            33 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cytokines
	Inflammation
	Innate immunity
	T cells


    


                
    
    

    
    

                
            


        
            Abstract
Helminth-induced type 2 immune responses, which are characterized by the T helper 2 cell-associated cytokines interleukin-4 (IL-4) and IL-13, mediate host protection through enhanced tissue repair, the control of inflammation and worm expulsion. In this Opinion article, we consider type 2 immunity in the context of helminth-mediated tissue damage. We examine the relationship between the control of helminth infection and the mechanisms of wound repair, and we provide a new understanding of the adaptive type 2 immune response and its contribution to both host tolerance and resistance.
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                    Figure 1: The type 2 immune response promotes tissue repair and immunity against helminths.[image: ]


Figure 2: The role of the immune system in homeostasis.[image: ]


Figure 3: Helminth infections as a selective force for evolution of the type 2 immune response.[image: ]
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