
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
            
                
                    
                        
                    

                
                
                    



Taurine 6 pp 377–387Cite as






                

                
    
        
            	
                        Home



	
                        Taurine 6

	
                        Conference paper


                                Neuroprotective Mechanisms of Taurine in Vivo
                  

                                	Elmira Anderzhanova8, 
	Pirjo Saransaari9 & 
	Simo S. Oja10 


                                	Conference paper



                                
                                    
    
        
            	
                        1190 Accesses

                    
	
                            6
                                Citations

                        


        

    



                                


                                
    
        
            
                
                    
                

                
                    
                        Part of the book series:
                        Advances in Experimental Medicine and Biology ((AEMB,volume 583))
                    

                

            

        

    

                                
                            

                        
                        

                            
                                
                                    
                                    Keywords
	Ammonium Chloride
	Extracellular Level
	NMDA Receptor Activation
	Extracellular Glutamate
	Extracellular Dopamine

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.

                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   259.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   329.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   329.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            5. References
	Albers, D. S. and Sonsalla, P. K., 1995, Methamphetamine induced hyperthermia and dopaminergic neurotoxicity in mice: pharmacological profile of protective and non-protective agents, J. Pharmacol. Exp. Ther.
                           275: 1104–1114.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Albrecht, J., 1998, Roles of neuroactive amino acids in ammonia neurotoxicity, J. Neurosci. Res.
                           51:133–138.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Anderzhanova, E., Rayevsky, K. S., Saransaari, P., Riitamaa, E., and Oja, S. S., 2001, Effects of sydnocarb and D-amphetamine on the extracellular levels of amino acids in the rat caudate-putamen, Eur. J. Pharmacol.
                           428:87–95.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Borkowska, H. D., Oja, S. S., Saransaari, P., and Albrecht, J., 1997, Release of [3H]dopamine from striatal and cerebral cortical slices from rats with thioacetamide-induced hepatic encephalopathy: different responses to stimulation by potassium ions and agonists of ionotropic glutamate receptors, Neurochem. Res.
                           22:101–106.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Borkowska, H. D., Oja, S. S., Oja, O. S., Saransaari, P, Hilgier, W., and Albrecht, J., 1999, N-Methyl-D-aspartate-evoked changes in the striatal extracellular levels of dopamine and its metabolites in vivo in rats with acute hepatic encephalopathy, Neurosci. Lett.
                           268:151–154.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Butterworth, R. F., 1993, Portal-systemic encephalopathy: a disorder of neuron-astrocytic metabolic trafficking, Dev. Neurosci.
                           15:313–319
PubMed 
    CAS 
    
                    Google Scholar 
                

	Butterworth, R. F., 2002, Pathophysiology of hepatic encephalopathy: a new look at ammonia, Metab. Brain Dis.
                           17:221–227.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Cadet, J. L. and Brannock, C., 1998, Free radicals and the pathology of the brain dopamine systems, Neurochem. Int.
                           32:117–13.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Curtis, D. R. and Watkins, J. C., 1960, The excitation and depression of spinal neurones by structurally related amino acids, J. Neurochem, 6:117–141.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Curtis, D. R. and Watkins, J. C., 1961, Analogues of glutamic and gamma-aminobutyric acids having potent action on mammalian neurones, Nature (Lond.)
                           191:1010.
Article 
    CAS 
    
                    Google Scholar 
                

	Davison, A. N. and Kaczmarek, L. K., 1972, Taurine — a possible neurotransmitter? Nature (Lond.)
                           234:107–108.
Article 
    
                    Google Scholar 
                

	Del Arco, A., Segovia, G., and Mora, F., 2000, Effects of endogenos glutamate on extracellular concentration of taurine in striatum and nucleus accumbens of the awake rats: involvement of NMDA and AMPA/kainate receptors, Amino Acids 19, 729–738.
Article 
    PubMed 
    
                    Google Scholar 
                

	Devamanoharan, P. S., Ali, A. H., and Varma, S. D., 1998, Oxidative stress to rats in vitro: protection by taurine, Free Radic. Res.
                           29:189–195.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Erecińska, M., Pastuszko, A., Wilson, D. F., and Nelson, D., 1987 Ammonia induced release of neurotransmitters from rat brain synaptosomes: differences between the effects on amines and amino acids. J. Neurochem.
                           49:1258–1265.
Article 
    PubMed 
    
                    Google Scholar 
                

	Heikkilä, R. E., Orlansky, H., and Cohen, G., 1975, Studies on the distinction between uptake inhibition and release of [3H]dopamine in rat tissue slices. Biochem. Pharmacol.
                           24:847–852.
Article 
    PubMed 
    
                    Google Scholar 
                

	Huxtable, R. J., 1992, The physiological role of taurine, Physiol. Rev.
                           72:101–163.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Kendrick, K. M., Guevara-Guzman, R., de la Riva, C., Christensen, J., Ostergaard, K., and Emson, P. C., 1996, NMDA and kainate-evoked release of nitric oxide and classical transmitters in the rat striatum: in vivo evidence that nitric oxide may play a neuroprotective role, Eur. J. Neurosci.
                           8:2619–2634.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kontro, P., 1987, Interaction of dopamine and taurine in the striatum, Adv. Exp. Med. Biol.
                           217:19–23.

                    Google Scholar 
                

	Kuriyama, K., 1980, Taurine as a neuromodulator, Fed. Proc.
                           39:2680–2684.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Lähdesmäki, P. and Oja, S.S., 1972, Effect of electrical stimulation on the influx and efflux of taurine in brain slices of newborn and adult rats, Exp. Brain Res.
                           15:430–438.
Article 
    PubMed 
    
                    Google Scholar 
                

	Lazarewicz, J. W., Noremberg, K., Lehmann, A., and Hamberger, A., 1985, Effects of taurine on calcium binding and accumulation in rabbit hippocampal and cortical synaptosomes, Neurochem. Int.
                           7:421–428.
Article 
    CAS 
    
                    Google Scholar 
                

	Lombardini, J. B., 1985, Effects of taurine on calcium ion uptake and protein phosphorylation in rat retinal membrane preparation, J. Neurochem.
                           45:268–275.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Messina, S. A. and Dawson, R., Jr., 2000, Attenuation of oxidative damage to DNA by taurine and taurine analogs, Adv. Exp. Med. Biol.
                           483:355–367.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Miller, G. W., Gainetdinov, R. R., Levey, A. I., and Caron, M. G., 1999, Dopamine transporters and neuronal injury, Trends Pharmacol. Sci.
                           20:424–429.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Molchanova, S., Kööbi, P., Oja, S. S., and Saransaari, P., 2004, Interstitial concentration of amino acids in the rat striatum during global forebrain ischemia, Neurochem. Res.
                           29:1519–1527.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Moran, J., Salazar, P., and Pasantes-Morales, H., 1988, Effect of tocopherol and taurine on membrane fluidity of retinal rod outer segments, Exp. Eye Res.
                           45:769–776.
Article 
    
                    Google Scholar 
                

	Nei, K., Matsuyama, S., Shumtoy, H., and Tanaka, C., 1996, NMDA receptor activation induces glutamate release through nitric oxide synthesis in guinea pig dentate gyrus, Brain Res.
                           728:105–110.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Obata, T. and Chiueh, C. C., 1992, In vivo trapping of hydroxyl free radicals in the striatum utilizing intracranial microdialysis perfusion of salicylate: effects of MPTP, MPDP+, and MPP+, J. Neural Transm.
                           89:139–145.
Article 
    CAS 
    
                    Google Scholar 
                

	Oja, S. S. and Kontro, P., 1983, Taurine, in Handbook of Neurochemistry, Lajtha, ed., vol. 3, 2nd edn, Plenum Press, New York, pp. 501–533.

                    Google Scholar 
                

	Oja, S. S. and Piha, R. S., 1966, Changes in the concentration of free amino acids in the rat brain during postnatal development, Life Sci.
                           5:865–870.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Oja, S. S. and Saransaari, P., 1996, Taurine as osmoregulator and neuromodulator in the brain, Metab. Brain Dis.
                           11:153–164.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Oja, S. S., Kontro, P., and Lähdesmäki, P., 1977, Amino acids as inhibitory transmitters. Prog. Pharmacol.
                           1/3:1–119.

                    Google Scholar 
                

	Palackal, T., Kujawa, M., Moretz, R. C., Neuringer, M., and Sturman, J. A., 1991, Laminar analysis of the number of neurons, astrocytes, oligodendrocytes amd microglia in the visual cortex (area 17) of 3-month-old rhesus monkeys fed a human infant soy-protein formula with or without taurine supplementation from birth, Dev. Neurosci.
                           13:20–33.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Paxinos, G. and Watson, C., 1982, The Rat Brain in Stereotaxic Coordinates, Academic Press, New York.

                    Google Scholar 
                

	Pasantes-Morales, H. and Cruz, C., 1985, Taurine and hypotaurine inhibit light-induced lipid peroxidation and protect rod outer segment structures, Brain Res.
                           330:154–157.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Saransaari, P. and Oja, S. S., 1992, Release of GABA and taurine from brain slices. Prog. Neurobiol.
                           38:455–482.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Saransaari, P. and Oja S. S., 1994, Regulation of D-aspartate release by glutamate and GABA receptors in cerebral cortical slices from developing and ageing mice, Neuroscience
                           60:191–198.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Saransaari, P. and Oja, S. S., 2000, Taurine and neural cell damage, Amino Acids
                           19:509–526.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Saransaari, P., Oja, S. S., Borkowska, H. D., Koistinaho, J., Hilgier, W., and Albrecht, J., 1997, Effects of thioacetamide-induced hepatic encephalopathy on the N-methyl-D-aspartate receptors complex in the rat cerebral cortex, striatum, and hippocampus. Binding of different ligands and expression of receptor subunit mRNAs, Mol. Chem. Neuropathol.
                           32:179–193.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Sharp, T., Zetterstrom, T., Ljungberg, T., and Ungerstedt, U., 1986, Effect of sulpiride on the amphetamine-induced behavior in relation to changes in striatal dopamine release in vivo, Eur. J. Pharmacol.
                           129:411–415.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Slater, T. F., 1979, Mechanisms of protection against the damage produced in biological systems by oxygen-derived radicals. In: Oxygen Free Radicals and Tissue Damage, Fridovich, I. ed., Excerpta Medica, Amsterdam, pp. 143–159.

                    Google Scholar 
                

	Solis, J. M., Herranz, A. S., Herreras, O., Lerma, J., and Martín del Rio, R., 1988, Does taurine act as an osmoregulatory substance in the rat brain? Neurosci Lett.
                           91:53–58.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sturman, J. A., Gargano, A. D., Messing, J. M., and Imaki, H., 1986, Feline maternal taurine deficiency: effect on mother and offspring, J. Nutr.
                           116:655–667.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Taber, T. C., Lin, C.-T., Song, G.-X., Thalman, R. H., and Wu, J.-Y., 1986, Taurine in the rat hippocampus — localisation and postsynaptic action, Brain Res.
                           386:113–121.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Takahashi, K., Kameda, H., Kataoka, M., Sanjou, K., Harata, N., and Akaike, N., 1993, Ammonia potentiates GABAA response in dissociated rat cortical neurons, Neurosci. Lett.
                           151:51–54.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wade, J. V., Olson, J. P., Samson, F. E., Nelson, S. R., and Pazdernik, T. L., 1988 A possible role for taurine in osmoregulation within the brain, J. Neurochem.
                           51:740–745.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Witkin, J. M., Savchenko, N., Mashkovsky, M., Beekman, M., Munsar, P., Gasior, M., Goldberg, S. R., Ungard, J. T., Kim, J., Shippenberg, T., and Chefer, V., 1999, Behavioral, toxic, and neurochemical effects of sydnocarb, a novel psychomotor stimulant: comparisons with methamphetamine, J. Pharmacol. Exp. Ther.
                           288:1298–1310.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Wu H, Jin Y, Wei J, Jin H, Sha D, and Wu J.-Y., 2005, Mode of action of taurine as a neuroprotector. Brain Res.
                           1038:123–131.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wysmyk, U., Oja, S. S., Saransaari, P., and Albrecht, J., 1992, Enhanced GABA release in cerebral cortical slices derived from rats with thioacetamide-induced hepatic encephalopathy, Neurochem. Res.
                           17:1187–1190.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Zielińska, M., Hilgier, W., Borkowska, H. D., Oja, S. S., Saransaari, P., Goryński, P., and Albrecht, J., 2002, Ammonia-induced extracellulsr accumulation of taurine in the rat striatum in vivo: role of ionotropic glutamate receptors. Neurochem. Res.
                           27:37–42.
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	University of Athens Medical School, Athens, Greece, 11527
Elmira Anderzhanova

	University of Tampere Medical School, Tampere, Finland, FIN-33014
Pirjo Saransaari

	Center for Laboratory Medicine, Tampere University Hospital, Tampere, Finland, FIN-33014
Simo S. Oja


Authors	Elmira AnderzhanovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pirjo SaransaariView author publications
You can also search for this author in
                        PubMed Google Scholar



	Simo S. OjaView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	The Center for Laboratory Medicine, Tampere University Hospital, PO Box 2000, FI-33521, Tampere, Finland
Simo S. Oja 

	Brain Research Center Medical School, University of Tampere, FI-33014, Finland
Pirjo Saransaari 




Rights and permissions
Reprints and permissions


Copyright information
© 2006 Springer Science+Business Media, LLC


About this paper
Cite this paper
Anderzhanova, E., Saransaari, P., Oja, S.S. (2006).  Neuroprotective Mechanisms of Taurine in Vivo
                  .

                     In: Oja, S.S., Saransaari, P. (eds) Taurine 6. Advances in Experimental Medicine and Biology, vol 583. Springer, Boston, MA
    . https://doi.org/10.1007/978-0-387-33504-9_42
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-0-387-33504-9_42

	
                            Publisher Name: Springer, Boston, MA
    

	
                                Print ISBN: 978-0-387-32356-5

	
                                Online ISBN: 978-0-387-33504-9

	eBook Packages: Biomedical and Life SciencesBiomedical and Life Sciences (R0)


Share this paper
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
                            







Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   259.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   329.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   329.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					3.90.242.245
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


