







    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 Nephrology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews nephrology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 24 December 2013



                    The gut–renal axis: do incretin-based agents confer renoprotection in diabetes?

                    	Marcel H. A. Muskiet1, 
	Mark M. Smits1, 
	Linde M. Morsink1 & 
	…
	Michaela Diamant1 

Show authors

                    

                    
                        
    Nature Reviews Nephrology

                        volume 10, pages 88–103 (2014)Cite this article
                    

                    
        
            	
                        6324 Accesses

                    
	
                        142 Citations

                    
	
                            36 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Diabetic nephropathy
	Kidney diseases
	Therapeutics


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    An Addendum to this article was published on 02 May 2014

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Key Points

                	
                  Incretin-based therapies—glucagon-like peptide 1 receptor (GLP-1R) agonists and dipeptidyl peptidase 4 (DPP-4) inhibitors—improve glycaemic control by ameliorating multiple phenotypic defects associated with type 2 diabetes mellitus

                
	
                  GLP-1R agonists reduce body weight, whereas DPP-4 inhibitors do not affect body weight; both are generally well-tolerated by patients

                
	
                  Evidence from animal and human studies indicates that incretin-based therapies might prevent the onset and progression of diabetic nephropathy, as measured by clinical and histological improvements

                
	
                  Incretin-based therapies might positively influence haemodynamic variables (hyperfiltration, glomerular capillary hydraulic pressure, and systemic blood pressure), metabolic factors (glycaemia, dyslipidaemia, oxidative stress) and inflammatory pathways in the pathogenesis of diabetic nephropathy

                
	
                  Inhibitors of DPP-4 block the degradation of endogenous GLP-1 and might also influence circulating levels and activity of other vasoactive peptides that could act on the kidney

                


              

Abstract
Diabetic nephropathy is the leading cause of end-stage renal disease worldwide, and is associated with a high risk of cardiovascular morbidity and mortality. Intensive control of glucose levels and blood pressure is currently the mainstay of both prevention and treatment of diabetic nephropathy. However, this strategy cannot fully prevent the development and progression of diabetic nephropathy, and an unmet need remains for additional novel therapies. The incretin-based agents—agonists of glucagon-like peptide 1 receptor (GLP-1R) and inhibitors of dipeptidyl peptidase 4 (DPP-4), an enzyme that degrades glucagon-like peptide 1—are novel blood-glucose-lowering drugs used in the treatment of type 2 diabetes mellitus (T2DM). Therapeutic agents from these two drug classes improve pancreatic islet function and induce extrapancreatic effects that ameliorate various phenotypic defects of T2DM that are beyond glucose control. Agonists of GLP-1R and inhibitors of DPP-4 reduce blood pressure, dyslipidaemia and inflammation, although only GLP-1R agonists decrease body weight. Both types of incretin-based agents inhibit renal tubular sodium reabsorption and decrease glomerular pressure as well as albuminuria in rodents and humans. In rodents, incretin-based therapies also prevent onset of the morphological abnormalities of diabetic nephropathy.
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                    Figure 1: Pathogenesis of kidney disease in patients with diabetes.[image: ]


Figure 2: The gut–renal axis.[image: ]


Figure 3: Effects of incretin-based therapies on renal risk factors in T2DM.[image: ]


Figure 4: Potential GLP-1-independent effects of DPP-4 inhibitors on renal outcome.[image: ]
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