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            Insulin resistance can be good for your health when it is caused by klotho, a hormone that prolongs life. A reduction in insulin-stimulated intracellular glucose availability may prevent intracellular lipid overload and lipotoxicity, a proposed mechanism of hte life-shortening metabolic syndrome.
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                    Figure 1: How Klotho and other liporegulatory factors influence cellular lipid homeostasis.[image: ]Simon Fenwick




                


                
            

            
                References
	Kuro-o, M. et al. Nature 390, 45â€“51 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kurosu, H. et al. Science 309, 1829â€“1833 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Unger, R.H. Biochimie 87, 57â€“64 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Boden, G. & Shulman, G.I. Eur. J. Clin. Invest. 32 Suppl 3, 14â€“23 (2002).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brunet, A. et al. Science 303, 2011â€“2015 (2004).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kahn, B.B. et al. Cell Metab. 1, 15â€“25 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yamauchi, T. et al. Nat. Med. 8, 1288â€“1295 (2002).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Picard, F. et al. Nature 429, 771â€“776 (2004).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McGarry, J.D., Mannaerts, G.P. & Foster, D.W. J. Clin. Invest. 60, 265â€“270 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Arking, D.E. et al. Proc. Natl. Acad. Sci. USA 99, 856â€“861 (2002).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Unger, R.H. Endocrinology 144, 5159â€“5165 (2003).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Internal Medicine, University of Texas Southwestern Medical Center at Dallas, Dallas, 75390-8854, Texas, USA
Roger H Unger


Authors	Roger H UngerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Unger, R. Klotho-induced insulin resistance: a blessing in disguise?.
                    Nat Med 12, 56â€“57 (2006). https://doi.org/10.1038/nm0106-56
Download citation
	Issue Date: 01 January 2006

	DOI: https://doi.org/10.1038/nm0106-56


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

                
                    	
                            
                                
                                    
                                        Klotho at the Edge of Alzheimerâ€™s Disease and Senile Depression
                                    
                                

                            
                                
                                    	Giulia Paroni
	Francesco Panza
	Gianluigi Mazzoccoli


                                
                                Molecular Neurobiology (2019)

                            
	
                            
                                
                                    
                                        Klotho enhances FoxO3-mediated manganese superoxide dismutase expression by negatively regulating PI3K/AKT pathway during tacrolimus-induced oxidative stress
                                    
                                

                            
                                
                                    	Sun Woo Lim
	Long Jin
	Chul Woo Yang


                                
                                Cell Death & Disease (2017)

                            
	
                            
                                
                                    
                                        Klotho: a humeral mediator in CSF and plasma that influences longevity and susceptibility to multiple complex disorders, including depression
                                    
                                

                            
                                
                                    	M G Pavlatou
	A T Remaley
	P W Gold


                                
                                Translational Psychiatry (2016)

                            
	
                            
                                
                                    
                                        The Anti-Aging and Tumor Suppressor Protein Klotho Enhances Differentiation of a Human Oligodendrocytic Hybrid Cell Line
                                    
                                

                            
                                
                                    	Ci-Di Chen
	Hu Li
	Carmela R. Abraham


                                
                                Journal of Molecular Neuroscience (2015)

                            
	
                            
                                
                                    
                                        The role of Klotho in energy metabolism
                                    
                                

                            
                                
                                    	M. Shawkat Razzaque


                                
                                Nature Reviews Endocrinology (2012)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
                                
                            
	
                                
                                    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 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: ]
