







    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 Reviews Endocrinology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews endocrinology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 25 March 2014



                    Autophagy—a key player in cellular and body metabolism

                    	Kook Hwan Kim1 & 
	Myung-Shik Lee1 



                    

                    
                        
    Nature Reviews Endocrinology

                        volume 10, pages 322–337 (2014)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        582 Citations

                    
	
                            16 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Autophagy
	Nutrient signalling
	Obesity
	Type 2 diabetes


    


                
    
    

    
    

                
            


        
            Key Points

                	
                  Autophagy has a crucial regulatory role in energy metabolism; consequently, dysregulation of autophagy can contribute to the development of metabolic disorders

                
	
                  Autophagy maintains energy balance in situations of nutrient deficiency by degradation of energy stores, such as proteins, lipid droplets and glycogen

                
	
                  Amino acids, fatty acids and glucose modulate the core components of the autophagy machinery; hence, overnutrition can lead to dysregulation of this process

                
	
                  Autophagy influences energy metabolism both locally (tissue-specific effects) and globally (endocrine effects)

                
	
                  Pharmacological modulation of autophagy could prove feasible for the prevention and treatment of metabolic disorders

                


              

Abstract
Knowledge gained over the past 10 years about the mechanisms that underpin autophagy has provided a universal framework for studies of diverse physiological and pathological processes. Of particular interest is the emerging role of autophagy in the maintenance of energy homeostasis, both at the cellular level and within the organism as a whole. Dysregulation of autophagy might contribute to the development of metabolic disorders, including insulin resistance, diabetes mellitus, obesity, atherosclerosis and osteoporosis. The authors of this Review highlight research findings on the regulation of cellular autophagy by nutrients. They also describe the role of autophagy in various tissues in the regulation of energy metabolism and the development of diseases related to altered metabolism. Finally, the potential of pharmacological modulation of autophagy as a treatment for human metabolic disorders is discussed.
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                    Figure 1: Autophagy is regulated by multiple signalling pathways.[image: ]


Figure 2: Regulation of autophagy by amino acids and glucose.[image: ]


Figure 3: Regulation of autophagy by lipids.[image: ]


Figure 4: Autophagy functions in multiple organs.[image: ]
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