
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Bulletin of Mathematical Biology

	
                        Article

The Role of Counter-Current Exchange in Preventing Hypoxia in Skeletal Muscle


                    	Original Article
	
                            Published: 25 May 2006
                        


                    	
                            Volume 68, pages 2191–2204, (2006)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Bulletin of Mathematical Biology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Miranda I. Teboh-Ewungkem1 & 
	Eric P. Salathe2 


                        
    

                        
                            	
            
                
            72 Accesses

        
	
            
                
            3 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Mathematical models that describe oxygen transport from a single capillary into a region of surrounding tissue often predict that the tissue is hypoxic, whereas in reality diffusion from more richly perfused nearby capillaries prevents hypoxia from forming in the tissue. In this manuscript, a mathematical model of oxygen transport is presented that is applicable to vascular beds consisting of a large number of non-uniformly perfused parallel capillaries arranged in a manner characteristic of skeletal muscle. The model is used to examine conditions under which counter-current flow and myoglobin-facilitated diffusion provides sufficient oxygen to poorly perfused regions to prevent the occurrence of hypoxia. The method developed here leads to a coupled system of nonlinear ordinary differential equations for the oxygen concentration in the capillaries, and is easy to apply even for vascular beds containing a large number of capillaries.
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