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            Cells and tissues are often subjected to stressful environments that challenge homeostasis and can include oxidative, nutrient or metabolic stress. Cell survival requires the recruitment of stress pathways that 'defend' the internal homeostatic environment of the cell. Recent studies indicate that activation of some of these existing pathways is beneficial to whole-body metabolism. Now, mice with a muscle-specific autophagy deficiency are shown to adapt to stress through a newly discovered endocrine pathway involving fibroblast growth factor 21 (FGF21) (pages 83â€“92).
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                    Figure 1: The FGF21 response to metabolic stress in the liver and muscle.[image: ]Marina Corral




                


                
            

            
                References
	Potthoff, M.J., Kliewer, S.A. & Mangelsdorf, D.J. Genes Dev. 26, 312â€“324 (2012).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hondares, E. et al. J. Biol. Chem. 286, 12983â€“12990 (2011).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fisher, F.M. et al. Genes Dev. 26, 271â€“281 (2012).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chartoumpekis, D.V. et al. Mol. Med. 17, 736â€“740 (2011).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Badman, M.K. et al. Cell Metab. 5, 426â€“437 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	LundÃ¥sen, T. et al. Biochem. Biophys. Res. Commun. 360, 437â€“440 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Suomalainen, A. et al. Lancet Neurol. 10, 806â€“818 (2011).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kim, K.H. et al. Nat. Med. 19, 83â€“92 (2013).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lamb, C.A., Dooley, H.C. & Tooze, S.A. Bioessays published online, 10.1002/bies.201200130 (4 December 2012).

	Sandri, M. FEBS Lett. 584, 1411â€“1416 (2010).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	De Sousa-Coelho, A.L., Marrero, P.F. & Haro, D. Biochem. J. 443, 165â€“171 (2012).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Ffolliott Martin Fisher and Eleftheria Maratos-Flier are at the Department of Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts, USA., 
Ffolliott Martin FisherÂ &Â Eleftheria Maratos-Flier


Authors	Ffolliott Martin FisherView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Eleftheria Maratos-FlierView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                Eleftheria Maratos-Flier.


Ethics declarations

              
                Competing interests

                E.M.-F. did a one-time consultation regarding FGF21 with Novo Nordisk in 2012.

              
            

Rights and permissions
Reprints and permissions


About this article
Cite this article
Fisher, F., Maratos-Flier, E. Stress heats up the adipocyte.
                    Nat Med 19, 17â€“18 (2013). https://doi.org/10.1038/nm.3058
Download citation
	Published: 07 January 2013

	Issue Date: January 2013

	DOI: https://doi.org/10.1038/nm.3058


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 with FGFR2-IIIc monoclonal antibody suppresses weight gain and adiposity in KKAy mice
                                    
                                

                            
                                
                                    	K Nonogaki
	T Kaji
	Mari Murakami


                                
                                Nutrition & Diabetes (2016)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    Autophagy deficiency leads to protection from obesity and insulin resistance by inducing Fgf21 as a mitokine
                

                
	Kook Hwan Kim
	Yeon Taek Jeong
	Myung-Shik Lee



                
    
        
            Nature Medicine
        
        Article
        
        
            02 Dec 2012
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            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
	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: ]
