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    Methaemoglobin is haemoglobin in which haem iron is oxidised to iron (III) and therefore cannot function as an effective oxygen transporting protein. Small amounts of methaemoglobin are produced continually, but the proportion of total haemoglobin that is present as methaemoglobin is maintained at around 1% by the action of an NADH dependent methaemoglobin reductase. A methaemoglobin concentration greater than 1% (methaemoglobinaemia) ensues if the rate of methaemoglobin formation exceeds its rate of reduction. Not only is methaemoglobin incapable of binding oxygen but, in addition, the oxidation of one or more of the haem iron atoms in the haem tetramer distorts the tetramer structure, so that the remaining non-oxidised haem subunits bind oxygen avidly but release it less efficiently, which shifts the oxygen dissociation curve to the left. Methaemoglobinaemia manifests therefore as tissue hypoxia.

MECHANISMS OF METHAEMOGLOBIN FORMATION

The aetiology of methaemoglobinaemia may be congenital (for example, due to methaemoglobin reductase deficiency) or acquired (caused by exposure to oxidising chemicals or drugs). The mechanism of methaemoglobin formation has not been elucidated fully for all agents, but can be divided broadly into those that directly oxidise haemoglobin, those that indirectly oxidise haemoglobin, and those that require biochemical transformation to be capable of forming methaemoglobin.1-3





Direct oxidation

Examples of compounds that are theoretically capable of oxidising haemoglobin directly include chlorates, hexavalent chromates, and copper (II) salts. Direct haemoglobin oxidation is dependent not only on the redox potential of the chemical agent relative to haemoglobin (agents with a higher redox potential than haemoglobin being capable of its oxidation), but also on the ability of the agent to penetrate red cells. Ferricyanide, for example, is capable of directly oxidising haemoglobin in vitro but cannot cause methaemoglobinaemia since it is unable to penetrate the erythrocyte membrane.3 In addition, the redox potential of haemoglobin varies depending on its chemical conformation and … 



  

























View Full Text
  


  
  



  
      
  
  
    

  


  
  



  
      
  
  
    


  



  


  
  



  
        Linked Articles

    
  
  
    	ReviewParkinsonism and occupational exposure to pesticides

L S Engel
H Checkoway
M C Keifer
N S Seixas
W T Longstreth, Jr
K C Scott
K Hudnell
W K Anger
R Camicioli


Occupational and Environmental Medicine 2001; 58 582-589   Published Online First:  01 Sep 2001. doi: 10.1136/oem.58.9.582 







  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	Browse by collection
	Top cited articles
	Most read articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 SoundCloud

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1470-7926Print ISSN: 1351-0711

        Copyright © 2023 BMJ Publishing Group Ltd. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


