







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 26 September 2012



                    Targeting VEGF-B as a novel treatment for insulin resistance and type 2 diabetes

                    	Carolina E. Hagberg1,2 na1, 
	Annika Mehlem1 na1, 
	Annelie Falkevall1,2, 
	Lars Muhl1,2, 
	Barbara C. Fam3, 
	Henrik Ortsäter4, 
	Pierre Scotney5, 
	Daniel Nyqvist1, 
	Erik Samén6,7, 
	Li Lu6, 
	Sharon Stone-Elander6,7, 
	Joseph Proietto3, 
	Sofianos Andrikopoulos3, 
	Åke Sjöholm4, 
	Andrew Nash5 & 
	…
	Ulf Eriksson1 

Show authors

                    

                    
                        
    Nature

                        volume 490, pages 426–430 (2012)Cite this article
                    

                    
        
            	
                        17k Accesses

                    
	
                        215 Citations

                    
	
                            71 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cell signalling
	Molecularly targeted therapy
	Type 2 diabetes


    


                
    
    

    
    

                
            


        
            Abstract
The prevalence of type 2 diabetes is rapidly increasing, with severe socioeconomic impacts1,2. Excess lipid deposition in peripheral tissues impairs insulin sensitivity and glucose uptake, and has been proposed to contribute to the pathology of type 2 diabetes3,4,5. However, few treatment options exist that directly target ectopic lipid accumulation6. Recently it was found that vascular endothelial growth factor B (VEGF-B) controls endothelial uptake and transport of fatty acids in heart and skeletal muscle7. Here we show that decreased VEGF-B signalling in rodent models of type 2 diabetes restores insulin sensitivity and improves glucose tolerance. Genetic deletion of Vegfb in diabetic db/db mice prevented ectopic lipid deposition, increased muscle glucose uptake and maintained normoglycaemia. Pharmacological inhibition of VEGF-B signalling by antibody administration to db/db mice enhanced glucose tolerance, preserved pancreatic islet architecture, improved β-cell function and ameliorated dyslipidaemia, key elements of type 2 diabetes and the metabolic syndrome. The potential use of VEGF-B neutralization in type 2 diabetes was further elucidated in rats fed a high-fat diet, in which it normalized insulin sensitivity and increased glucose uptake in skeletal muscle and heart. Our results demonstrate that the vascular endothelium can function as an efficient barrier to excess muscle lipid uptake even under conditions of severe obesity and type 2 diabetes, and that this barrier can be maintained by inhibition of VEGF-B signalling. We propose VEGF-B antagonism as a novel pharmacological approach for type 2 diabetes, targeting the lipid-transport properties of the endothelium to improve muscle insulin sensitivity and glucose disposal.
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                    Figure 1: 
                        Vegfb
                         deficiency protects 
                        db/db
                         mice against the onset of type 2 diabetes.
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Figure 2: 
                        Vegfb
                         deficiency ameliorates the metabolic syndrome.
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Figure 3: 
                        Pharmacological VEGF-B neutralization enhances glucose tolerance in diabetic mouse and rat models.
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Figure 4: 
                        Preventative and therapeutic VEGF-B neutralization preserves insulin production and pancreatic islet morphology in 
                        db/db
                         mice.
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