







    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 Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 16 November 2015



                    Microbiota depletion promotes browning of white adipose tissue and reduces obesity

                    	Nicolas Suárez-Zamorano1,2 na1, 
	Salvatore Fabbiano1,2 na1, 
	Claire Chevalier1,2, 
	Ozren Stojanović1,2, 
	Didier J Colin3, 
	Ana Stevanović1,2, 
	Christelle Veyrat-Durebex1,2, 
	Valentina Tarallo1,2, 
	Dorothée Rigo1,2, 
	Stéphane Germain3, 
	Miroslava Ilievska4, 
	Xavier Montet5, 
	Yann Seimbille6, 
	Siegfried Hapfelmeier7 & 
	…
	Mirko Trajkovski1,2,8 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 21, pages 1497–1501 (2015)Cite this article
                    

                    
        
            	
                        22k Accesses

                    
	
                        273 Citations

                    
	
                            152 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Fat metabolism
	Microbiome
	Obesity
	Translational research
	Type 2 diabetes


    


                
    
    

    
    

                
            


        
            Abstract
Brown adipose tissue (BAT) promotes a lean and healthy phenotype and improves insulin sensitivity1. In response to cold or exercise, brown fat cells also emerge in the white adipose tissue (WAT; also known as beige cells), a process known as browning2,3,4. Here we show that the development of functional beige fat in the inguinal subcutaneous adipose tissue (ingSAT) and perigonadal visceral adipose tissue (pgVAT) is promoted by the depletion of microbiota either by means of antibiotic treatment or in germ-free mice. This leads to improved glucose tolerance and insulin sensitivity and decreased white fat and adipocyte size in lean mice, obese leptin-deficient ( ob/ob ) mice and high-fat diet (HFD)-fed mice. Such metabolic improvements are mediated by eosinophil infiltration, enhanced type 2 cytokine signaling and M2 macrophage polarization in the subcutaneous white fat depots of microbiota-depleted animals. The metabolic phenotype and the browning of the subcutaneous fat are impaired by the suppression of type 2 cytokine signaling, and they are reversed by recolonization of the antibiotic-treated or germ-free mice with microbes. These results provide insight into the microbiota-fat signaling axis and beige-fat development in health and metabolic disease.
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                    Figure 1: Microbiota depletion directs glucose uptake primarily to the white adipose tissue (WAT) and improves sensitivity to insulin.[image: ]


Figure 2: Microbiota depletion promotes browning of ingSAT and pgVAT.[image: ]


Figure 3: Microbiota depletion promotes browning in thermoneutral and obese animals and improves metabolic disease.[image: ]


Figure 4: Browning of ingSAT after microbiota depletion is mediated by type 2 cytokine signaling.[image: ]
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