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            Key Points

                	
                  Hyaluronan is a large, negatively charged polysaccharide that participates in defining the properties of pericellular matrices and in transducing signals in proliferating and migrating cells.

                
	
                  Hyaluronan and hyaluronidase are overproduced in many types of human tumour.

                
	
                  Experimentally increased hyaluronan production stimulates tumour growth and metastasis in xenograft models, whereas antagonists of hyaluronan synthesis or of the interactions between hyaluranon and its receptors suppress these phenomena.

                
	
                  Interactions between hyaluronan and tumour cell-surface receptors influence many intracellular signalling pathways, notably ERBB2 activity and anti-apoptotic pathways.

                
	
                  Increased production of hyaluronan induces drug resistance, whereas hyaluronan antagonists suppress multidrug resistance.

                
	
                  Hyaluronan promotes cell invasiveness and epithelialâ€“mesenchymal transition.

                
	
                  Breakdown products of hyaluronan stimulate angiogenesis.

                


              

Abstract
Hyaluronan is an extracellular and cell-surface-associated polysaccharide that is traditionally regarded as a biological 'goo' that participates in lubricating joints or holding together gel-like connective tissues. Although these are common physiological roles of hyaluronan in adult organisms, hyaluronan also functions as a microenvironmental cue that co-regulates cell behaviour during embryonic development, healing processes, inflammation and tumour development. Recent work highlights a key role for interactions between hyaluronan and tumour cells in several aspects of malignancy and indicates the possibility of new therapeutic strategies.
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                    Figure 1: Hyaluronan interactions with the cell surface.[image: ]


Figure 2: Perturbation of hyaluronan function.[image: ]


Figure 3: Cooperative signalling by hyaluronan receptors and ERBB2.[image: ]


Figure 4: Hyaluronan and drug resistance.[image: ]
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	PARENCHYMA
	
                  The parenchyma is regarded as the 'business' part of an organ. It is composed of epithelial or epithelial-like cells that produce the characteristic structures of the differentiated organ.
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                  When tumour cells accumulate in the peritoneal cavity, a voluminous fluid exudate forms â€” known as ascites â€”in which the cancer cells are suspended. This phenomenon is common in ovarian carcinomas and mesotheliomas.

                
	EPITHELIALâ€“MESENCHYMAL TRANSITION
	
                  Conversion from an epithelial to a mesenchymal phenotype, which is a normal process of embryonic development. In carcinomas, this transformation results in altered cell morphology, the expression of mesenchymal proteins and increased invasiveness.

                
	MUCINS
	
                  Large extracellular and cell-surface glycoproteins with numerous oligosaccharide side-groups. Mucins have several physiological functions, including signal transduction. Their expression and glycosylation are altered in cancer cells.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Toole, B. Hyaluronan: from extracellular glue to pericellular cue.
                    Nat Rev Cancer 4, 528â€“539 (2004). https://doi.org/10.1038/nrc1391
Download citation
	Issue Date: 01 July 2004

	DOI: https://doi.org/10.1038/nrc1391


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

                
                    	
                            
                                
                                    
                                        Adhesive hydrogels in osteoarthritis: from design to application
                                    
                                

                            
                                
                                    	Wang-Lin Duan
	Li-Ning Zhang
	Abhay Pandit


                                
                                Military Medical Research (2023)

                            
	
                            
                                
                                    
                                        Epithelial and stromal co-evolution and complicity in pancreatic cancer
                                    
                                

                            
                                
                                    	Sunil R. Hingorani


                                
                                Nature Reviews Cancer (2023)

                            
	
                            
                                
                                    
                                        Targeting the NF-ÎºB pathway enhances responsiveness of mammary tumors to JAK inhibitors
                                    
                                

                            
                                
                                    	Aditi S. Bapat
	Christine H. Oâ€™Connor
	Kathryn L. Schwertfeger


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Stroma-targeting strategies in pancreatic cancer: a double-edged sword
                                    
                                

                            
                                
                                    	Xi Liu
	Juan Iovanna
	Patricia Santofimia-CastaÃ±o


                                
                                Journal of Physiology and Biochemistry (2023)

                            
	
                            
                                
                                    
                                        Hyaluronan-CD44 Interaction Regulates Mouse Retinal Progenitor Cells Migration, Proliferation and Neuronal Differentiation
                                    
                                

                            
                                
                                    	Jian Ma
	Xiaoyun Fang
	Li Zhang


                                
                                Stem Cell Reviews and Reports (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    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
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Calendars
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                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 Reviews Cancer (Nat Rev Cancer)
                
                
    
    
        ISSN 1474-1768 (online)
    
    


                
    
    
        ISSN 1474-175X (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 â€” 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: ]
