







    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: International Journal of Obesity]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	international journal of obesity

	original article

	
                                    article


    
        
        
            
            
                
                    	Original Article
	Published: 25 April 2016



                    Adipocyte and Cell Biology
Guanylin and uroguanylin stimulate lipolysis in human visceral adipocytes

                    	A Rodríguez1,2,3, 
	J Gómez-Ambrosi1,2,3, 
	V Catalán1,2,3, 
	S Ezquerro1,2,3, 
	L Méndez-Giménez1,2,3, 
	S Becerril1,2,3, 
	P Ibáñez2,3,4, 
	N Vila2,3,4, 
	M A Margall2,3,4, 
	R Moncada2,3,5, 
	V Valentí2,3,6, 
	C Silva2,3,4, 
	J Salvador2,4 & 
	…
	G Frühbeck1,2,3,4 

Show authors

                    

                    
                        
    International Journal of Obesity

                        volume 40, pages 1405–1415 (2016)Cite this article
                    

                    
        
            	
                        2028 Accesses

                    
	
                        37 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Adipocytes
	Gastrointestinal hormones
	Lipidomics
	Obesity


    


                
    
    

    
    

                
            


        
            Abstract
Background/Objectives:
Uroguanylin and guanylin are secreted by intestinal epithelial cells as prohormones postprandially and act on the hypothalamus to induce satiety. The impact of obesity and obesity-associated type 2 diabetes (T2D) on proguanylin and prouroguanylin expression/secretion as well as the potential role of guanylin and uroguanylin in the control of lipolysis in humans was evaluated.
Subjects/Methods:
Circulating and gastrointestinal expression of proguanylin (GUCA2A) and prouroguanylin (GUCA2B) were measured in 134 subjects. In addition, plasma proguanylin and prouroguanylin were measured before and after weight loss achieved either by Roux-en-Y gastric bypass (RYGB) (n=24) or after a conventional diet (n=15). The effect of guanylin and uroguanylin (1–100 nmol l−1) on lipolysis was determined in vitro in omental adipocytes.
Results:
Circulating concentrations of prouroguanylin, but not proguanylin, were decreased in obesity in relation to adiposity. Weight loss achieved by RYGB increased plasma proguanylin and prouroguanylin. Obese T2D individuals showed higher expression of intestinal GUCA2A as well as of the receptors of the guanylin system, GUCY2C and GUCY2D, in omental adipocytes. The incubation with guanylin and uroguanylin significantly stimulated lipolysis in differentiated omental adipocytes, as evidenced by hormone-sensitive lipase phosphorylation at Ser563, an increase in fatty acids and glycerol release together with an upregulation of several lipolysis-related genes, including AQP3, AQP7, FATP1 or CD36.
Conclusions:
Both guanylin and uroguanylin trigger lipolysis in human visceral adipocytes. Given the lipolytic action of the guanylin system on visceral adipocytes, the herein reported decrease of circulating prouroguanylin concentrations in obese patients may have a role in excessive fat accumulation in obesity.
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