
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Naunyn-Schmiedeberg's Archives of Pharmacology

	
                        Article

Mitochondrial transmembrane potential and free radical production  in excitotoxic neurodegeneration



                    	Original article
	
                            Published: March 1998
                        


                    	
                            Volume 357, pages 316–322, (1998)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Naunyn-Schmiedeberg's Archives of Pharmacology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	J. H. M. Prehn1 


                        
    

                        
                            	
            
                
            59 Accesses

        
	
            
                
            47 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract 
Excitotoxic cell death is involved in many forms of acute and chronic neurodegeneration. We induced excitotoxic cell death in cultured rat hippocampal neurons by brief exposure to two selective glutamate receptor agonists with different neurotoxic potencies, N-methyl-d-aspartate (NMDA) and kainate (KA). Digital video imaging was performed during exposure to the agonists to monitor free radical production and changes in mitochondrial transmembrane potential, Ψm. Brief exposure to NMDA (10min) induced significant cell death in the hippocampal neurons reaching a maximum at a concentration of 300μM (57.2±2.6% cell death; P<0.001). In parallel imaging experiments we found that exposure to NMDA (300μM, 10min) induced a significant increase in superoxide production monitored with the oxidation-sensitive probe, hydroethidine (increase of 280±33% above baseline; P<0.001). Rhodamine-123-based imaging revealed a loss of Ψm in 70.1±10.1% of the hippocampal neurons during the exposure to NMDA. In contrast to NMDA, brief exposure to KA (10min) produced limited neurotoxicity reaching a maximum at a concentration of 100μM (10.2±4.0% cell death; P<0.05). Exposure to KA (100μM, 10min) also caused a significant increase in superoxide production. This increase, however, was significantly less pronounced than that produced by NMDA (increase of 94±17% above baseline; P<0.001 compared to controls or NMDA-exposed cultures). Moreover, rhodamine-123-based imaging revealed that KA (100μM) caused a collapse of Ψm in only 13.5±1.4% of the hippocampal neurons. In conclusion, the present study demonstrates that early changes in intracellular superoxide production and Ψm relate to neuronal survival outcome in excitotoxic cell death.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    
Author information
Authors and Affiliations
	Institut für Pharmakologie und Toxikologie, FB 16,  Philipps-Universität Marburg, Ketzerbach 63, D-35032 Marburg, Germany, , , , , , DE
J. H. M. Prehn


Authors	J. H. M. PrehnView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Received: 11 September 1997 / Accepted: 8 December 1997


Rights and permissions
Reprints and permissions


About this article
Cite this article
Prehn, J. Mitochondrial transmembrane potential and free radical production  in excitotoxic neurodegeneration.
                    Naunyn-Schmiedeberg's Arch Pharmacol 357, 316–322 (1998). https://doi.org/10.1007/PL00005173
Download citation
	Issue Date: March 1998

	DOI: https://doi.org/10.1007/PL00005173


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


	Key words Rat hippocampal neurons
	Glutamate
	Hydroethidine
	Rhodamine-123
	Superoxide
	Cell death
	Digital videomicroscopy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					52.90.123.70
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    