







    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

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 20 March 2005



                    Angiopoietin-related growth factor antagonizes obesity and insulin resistance

                    	Yuichi Oike1, 
	Masaki Akao1, 
	Kunio Yasunaga2, 
	Toshimasa Yamauchi3, 
	Tohru Morisada1, 
	Yasuhiro Ito1, 
	Takashi Urano1, 
	Yoshishige Kimura1, 
	Yoshiaki Kubota1, 
	Hiromitsu Maekawa1, 
	Takeshi Miyamoto1, 
	Keishi Miyata1, 
	Shun-ichiro Matsumoto2, 
	Juro Sakai4, 
	Naomi Nakagata5, 
	Motohiro Takeya6, 
	Haruhiko Koseki7, 
	Yoshihiro Ogawa8, 
	Takashi Kadowaki3 & 
	â€¦
	Toshio Suda1Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 11,Â pages 400â€“408 (2005)Cite this article
                    

                    
        
            	
                        3132 Accesses

                    
	
                        184 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Angiopoietin-related growth factor (AGF), a member of the angiopoietin-like protein (Angptl) family, is secreted predominantly from the liver into the systemic circulation. Here, we show that most (>80%) of the AGF-deficient mice die at about embryonic day 13, whereas the surviving AGF-deficient mice develop marked obesity, lipid accumulation in skeletal muscle and liver, and insulin resistance accompanied by reduced energy expenditure relative to controls. In parallel, mice with targeted activation of AGF show leanness and increased insulin sensitivity resulting from increased energy expenditure. They are also protected from high-fat dietâ€“induced obesity, insulin resistance and nonadipose tissue steatosis. Hepatic overexpression of AGF by adenoviral transduction, which leads to an approximately 2.5-fold increase in serum AGF concentrations, results in a significant (P < 0.01) body weight loss and increases insulin sensitivity in mice fed a high-fat diet. This study establishes AGF as a new hepatocyte-derived circulating factor that counteracts obesity and related insulin resistance.
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                    Figure 1: Obesity in Angptl6âˆ’/âˆ’ mice on a normal diet.[image: ]


Figure 2: Metabolic effects of AGF deficiency on a normal diet.[image: ]


Figure 3: Angptl6 transgenic mice are lean as a result of a loss of WAT mass.[image: ]


Figure 4: Metabolic and vascular alteration in Angptl6 transgenic mice.[image: ]


Figure 5: Resistance to high-fat diet-induced obesity and related metabolic disorders seen in Angptl6 transgenic mice.[image: ]


Figure 6: AGF decreased body weight and increased insulin sensitivity in high-fat fed-induced obese mice.[image: ]
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