







    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 Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 15 April 2007



                    MIF is a noncognate ligand of CXC chemokine receptors in inflammatory and atherogenic cell recruitment

                    	Jürgen Bernhagen1 na1, 
	Regina Krohn2, 
	Hongqi Lue1, 
	Julia L Gregory3, 
	Alma Zernecke2, 
	Rory R Koenen2, 
	Manfred Dewor1, 
	Ivan Georgiev1, 
	Andreas Schober4, 
	Lin Leng5, 
	Teake Kooistra6, 
	Günter Fingerle-Rowson7, 
	Pietro Ghezzi8, 
	Robert Kleemann6,9, 
	Shaun R McColl10, 
	Richard Bucala5, 
	Michael J Hickey3 & 
	…
	Christian Weber2 na1 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 13, pages 587–596 (2007)Cite this article
                    

                    
        
            	
                        7940 Accesses

                    
	
                        958 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The cytokine macrophage migration inhibitory factor (MIF) plays a critical role in inflammatory diseases and atherogenesis. We identify the chemokine receptors CXCR2 and CXCR4 as functional receptors for MIF. MIF triggered Gαi- and integrin-dependent arrest and chemotaxis of monocytes and T cells, rapid integrin activation and calcium influx through CXCR2 or CXCR4. MIF competed with cognate ligands for CXCR4 and CXCR2 binding, and directly bound to CXCR2. CXCR2 and CD74 formed a receptor complex, and monocyte arrest elicited by MIF in inflamed or atherosclerotic arteries involved both CXCR2 and CD74. In vivo, Mif deficiency impaired monocyte adhesion to the arterial wall in atherosclerosis-prone mice, and MIF-induced leukocyte recruitment required Il8rb (which encodes Cxcr2). Blockade of Mif but not of canonical ligands of Cxcr2 or Cxcr4 in mice with advanced atherosclerosis led to plaque regression and reduced monocyte and T-cell content in plaques. By activating both CXCR2 and CXCR4, MIF displays chemokine-like functions and acts as a major regulator of inflammatory cell recruitment and atherogenesis. Targeting MIF in individuals with manifest atherosclerosis can potentially be used to treat this condition.
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                    Figure 1: MIF-triggered mononuclear cell arrest is mediated by CXCR2, CXCR4 and CD74.[image: ]


Figure 2: MIF-triggered mononuclear cell chemotaxis is mediated by CXCR2, CXCR4 and CD74.[image: ]


Figure 3: MIF triggers rapid integrin activation and calcium signaling.[image: ]


Figure 4: MIF interaction with CXCR2 or CXCR4 and formation of a CXCR2-CD74 complex.[image: ]


Figure 5: MIF-driven monocyte arrest in inflamed or atherosclerotic arteries involves CXCR2.[image: ]


Figure 6: MIF-induced atherogenic and microvascular inflammation through CXCR2 in vivo and effects of MIF blockade on plaque regression.[image: ]
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