







    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: 26 February 2018



                    Environmental pollution and kidney diseases

                    	Xin Xu1, 
	Sheng Nie1, 
	Hanying Ding1 & 
	â€¦
	Fan Fan Hou1Â 

Show authors

                    

                    
                        
    Nature Reviews Nephrology

                        volumeÂ 14,Â pages 313â€“324 (2018)Cite this article
                    

                    
        
            	
                        6873 Accesses

                    
	
                        267 Citations

                    
	
                            116 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Acute kidney injury
	End-stage renal disease
	Kidney diseases
	Toxin-induced nephropathy


    


                
    
    

    
    

                
            


        
            Key Points

                	
                  Up to 22% of the global burden of disease and 23% of deaths are attributable to environmental pollution; the general public is inevitably exposed to environmental pollutants

                
	
                  The kidney is particularly vulnerable to toxic effects from environmental pollutants owing to its filtration functions; environmental and occupational exposures to pollutants remain common causes of kidney disease worldwide, especially in developing countries

                
	
                  Long-term exposure to particulate matter <2.5 Î¼m in mean aerodynamic diameter (PM2.5) is associated with increased risk of membranous nephropathy and more rapid decline in renal function

                
	
                  Exposure to heavy metals leads to acute and chronic kidney injury; tubular dysfunction is the most common manifestation of nephrotoxicity from heavy metals

                
	
                  Owing to the worldwide distribution of Aristolochia spp. and the still widespread use of medicinal herbal remedies containing aristolochic acids, especially in east Asia, it is possible that aristolochic acids might be the cause of unrecognized nephropathies

                
	
                  Exposure to industrial and agricultural chemicals, biogenic toxins and secondhand smoke are additional risk factors for kidney disease

                


              

Abstract
The burden of disease and death attributable to environmental pollution is becoming a public health challenge worldwide, especially in developing countries. The kidney is vulnerable to environmental pollutants because most environmental toxins are concentrated by the kidney during filtration. Given the high mortality and morbidity of kidney disease, environmental risk factors and their effect on kidney disease need to be identified. In this Review, we highlight epidemiological evidence for the association between kidney disease and environmental pollutants, including air pollution, heavy metal pollution and other environmental risk factors. We discuss the potential biological mechanisms that link exposure to environmental pollutants to kidney damage and emphasize the contribution of environmental pollution to kidney disease. Regulatory efforts should be made to control environmental pollution and limit individual exposure to preventable or avoidable environmental risk. Population studies with accurate quantification of environmental exposure in polluted regions, particularly in developing countries, might aid our understanding of the doseâ€“response relationship between pollutants and kidney diseases.
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                    Figure 1: Worldwide distribution of disease burden attributable to environmental risks in 2012.[image: ]


Figure 2: Size classification of particulate matter.[image: ]


Figure 3: Potential mechanisms linking inhaled particles to pulmonary, cardiovascular, cerebral and kidney diseases.[image: ]
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