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            Abstract
 EXPERIMENTAL autoimmune encephalomyelitis (EAE) is an inflammatory condition of the central nervous system with similarities to multiple sclerosis1,2. In both diseases, circulating leukocytes penetrate the blood-brain barrier and damage myelin, resulting in impaired nerve conduction and paralysis3–5. We sought to identify the adhesion receptors that mediate the attachment of circulating leukocytes to inflamed brain endothelium in EAE, because this interaction is the first step in leukocyte entry into the central nervous system. Using an in vitro adhesion assay on tissue sections, we found that lymphocytes and monocytes bound selectively to inflamed EAE brain vessels. Binding was inhibited by antibodies against the integrin molecule α4βl, but not by antibodies against numerous other adhesion receptors. When tested in vivo, anti-α4 integrin effectively prevented the accumulation of leukocytes in the central nervous system and the development of EAE. Thus, therapies designed to interfere with α4βl integrin may be useful in treating inflammatory diseases of the central nervous system, such as multiple sclerosis.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Disease-associated astrocyte epigenetic memory promotes CNS pathology
                                        
                                    

                                    
                                        Article
                                        
                                         20 March 2024
                                    

                                

                                Hong-Gyun Lee, Joseph M. Rone, … Francisco J. Quintana

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Blood–brain barrier disruption and sustained systemic inflammation in individuals with long COVID-associated cognitive impairment
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 February 2024
                                    

                                

                                Chris Greene, Ruairi Connolly, … Matthew Campbell

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mitochondrial complex I activity in microglia sustains neuroinflammation
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 March 2024
                                    

                                

                                L. Peruzzotti-Jametti, C. M. Willis, … S. Pluchino

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Paterson, P. Y. in Textbook of Immunopathology (eds Miescher, P. A. & Mueller-Eberhard, H. J.) 179–213 (Grune & Stratton, New York, 1976).

                    Google Scholar 
                

	Alvord, E. C. Jr (ed.) Experimental Allergic Encephalomyelitis: A Useful Model for Multiple Sclerosis 1–511 (Liss, New York, 1984).

	Wisniewski, H. M. & Keith, A. B. Ann. Neurol. 1, 144–148 (1977).
Article 
    CAS 
    
                    Google Scholar 
                

	Traugott, U., McFarlin, D. E. & Raine, C. S. Cell Immun. 99, 395–410 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	Zamvil, S. S. & Steinman, L. A. Rev. Immun. 8, 579–621 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Ben-Nun, A., Wekerle, H. & Cohen, I. R. Eur. J. Immun. 11, 195–199 (1981).
Article 
    CAS 
    
                    Google Scholar 
                

	Hickey, W. F., Hsu, B. L. & Kimura, H. J. Neurosci. Res. 28, 254–260 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Stamper, H. B. & Woodruff, J. J. J. exp. Med 144, 828–833 (1976).
Article 
    
                    Google Scholar 
                

	Hynes, R. O. Cell 48, 549–554 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	Hemler, M. E. A. Rev. Immun. 8, 365–400.

	Elices, M. J. et al. Cell 60, 577–584 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Schwartz, B. R., Wayner, E. A., Carlos, T. M., Ochs, H. D. & Harlan, J. M. J. clin. Invest. 85, 2019–2022 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Rice, G. E., Munro, J. M. & Bevilacqua, M. P. J. exp. Med. 171, 1369–1374 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Pulido, R. et al. J. biol. chem. 266, 10241–10245 (1991).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Briscoe, D. M. et al. Transplantation 51, 537–539 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Koch, A. E. et al. Lab. Invest. 64, 313–320 (1991).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Gallatin, W. M., Weissman, I. L. & Butcher, E. C. Nature 304, 30–34 (1983).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Jalkanen, S., Bargatze, R. F., de los Toyos, J. & Butcher, E. C. J. Cell Biol. 105, 983–990 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	Picker, L. J., Nakache, M. & Butcher, E. C. J. Cell Biol. 109, 927–937 (1989).
Article 
    CAS 
    
                    Google Scholar 
                

	Chin, Y.-H., Cai, J.-P. & Johnson, K. J. Immun. 145, 3669–3677 (1990).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Lawrence, M. B. & Springer, T. A. Cell 65, 859–874 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Luscinskas, F. W. et al. J. Immun. 146, 1617–1625 (1991).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Diamond, M. S., Staunton, D. E., Marlin, S. D. & Springer, T. A. Cell 65, 961–972 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Raine, C. S., Cannella, B., Duijvestijn, A. M. & Cross, A. H. Lab. Invest. 63, 476–490 (1990).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Wilcox, C. E. et al. J. Neuroimmun. 30, 43–51 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Cannella, B., Cross, A. H. & Raine, C. S. J. exp. Med. 172, 1521–1524 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Ferguson, T. A., Mizutani, H. & Kupper, T. S. Proc. natn. Acad. Sci. U.S.A. 88, 8072–8076 (1991).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Damle, N. K. & Aruffo, A. Proc natn. Acad. Sci. U.S.A. 88, 6403–6407 (1991).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Nojima, Y. et al. J. exp. Med. 172, 1185–1192 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Yednock, T. A., Butcher, E. C., Stoolman, L. M. & Rosen, S. D. J. Cell Biol. 104, 725–731 (1987).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Author notes	Francisco Sanchez-Madrid: Universidad Autonoma de Madrid, Madrid, Spain

	Lawrence Steinman and Nathan Karin: Stanford University, Stanford, California, USA


Authors and Affiliations
	Athena Neurosciences, South San Francisco, California, USA
Ted A. Yednock, Catherine Cannon, Lawrence C. Fritz, Francisco Sanchez-Madrid, Lawrence Steinman & Nathan Karin


Authors	Ted A. YednockView author publications
You can also search for this author in
                        PubMed Google Scholar



	Catherine CannonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Lawrence C. FritzView author publications
You can also search for this author in
                        PubMed Google Scholar



	Francisco Sanchez-MadridView author publications
You can also search for this author in
                        PubMed Google Scholar



	Lawrence SteinmanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nathan KarinView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Yednock, T., Cannon, C., Fritz, L. et al. Prevention of experimental autoimmune encephalomyelitis by antibodies against α4βl integrin.
                    Nature 356, 63–66 (1992). https://doi.org/10.1038/356063a0
Download citation
	Received: 13 August 1991

	Accepted: 12 December 1991

	Issue Date: 05 March 1992

	DOI: https://doi.org/10.1038/356063a0


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

                
                    	
                            
                                
                                    
                                        Treatment of secondary CNS lymphoma using CD19-targeted chimeric antigen receptor (CAR) T cells
                                    
                                

                            
                                
                                    	Kathryn Kline
	Tim Luetkens
	Djordje Atanackovic


                                
                                Cancer Immunology, Immunotherapy (2024)

                            
	
                            
                                
                                    
                                        Gateway reflexes describe novel neuro-immune communications that establish immune cell gateways at specific vessels
                                    
                                

                            
                                
                                    	Hiroki Tanaka
	Rie Hasebe
	Masaaki Murakami


                                
                                Bioelectronic Medicine (2023)

                            
	
                            
                                
                                    
                                        The neuroimmune axis of Alzheimer’s disease
                                    
                                

                            
                                
                                    	Mehdi Jorfi
	Anna Maaser-Hecker
	Rudolph E. Tanzi


                                
                                Genome Medicine (2023)

                            
	
                            
                                
                                    
                                        High levels of endothelial ICAM-1 prohibit natalizumab mediated abrogation of CD4+ T cell arrest on the inflamed BBB under flow in vitro
                                    
                                

                            
                                
                                    	Sasha Soldati
	Alexander Bär
	Britta Engelhardt


                                
                                Journal of Neuroinflammation (2023)

                            
	
                            
                                
                                    
                                        The novel HS-mimetic, Tet-29, regulates immune cell trafficking across barriers of the CNS during inflammation
                                    
                                

                            
                                
                                    	Tessa Peck
	Connor Davis
	Anne Camille La Flamme


                                
                                Journal of Neuroinflammation (2023)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Milestone

                                
                                    Treatment of multiple sclerosis
                                

                            
                        

                    
                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


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


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    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 (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	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 Korea
	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: ]
