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                    Summary.
We have determined the role of mitochondria in the sequestration of calcium after stimulation of cerebellar granule cells with glutamate. In addition we have evaluated the neuroprotective role of taurine in excitotoxic cell death. Mitochondrial inhibitors were used to determine the calcium buffering capacity of mitochondria, as well as how taurine regulates the ability of mitochondria to buffer intracellular calcium during glutamate depolarization and excitotoxicity. We report here that pre-treatment of cerebellar granule cells with taurine (1 mM, 24 h) significantly counteracted glutamate excitotoxicity. The neuroprotective role of taurine was mediated through regulation of cytoplasmic free calcium ([Ca2+]
                  i
                ), and intra-mitochondrial calcium homeostasis, as determined by fluo-3 and 45Ca2+-uptake. Furthermore, the overall mitochondrial function was increased in the presence of taurine, as assessed by rhodamine accumulation into mitochondria and total cellular ATP levels. We specifically tested the hypothesis that taurine reduces glutamate excitotoxicity through both the enhancement of mitochondrial function and the regulation of intracellular (cytoplasmic and intra-mitochondrial) calcium homeostasis. The role of taurine in modulating mitochondrial calcium homeostasis could be of particular importance under pathological conditions that are characterized by excessive calcium overloads. Taurine may serve as an endogenous neuroprotective molecule against brain insults.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	
                  
                    DF
                    Babcock
                  
                  
                    J
                    Herrington
                  
                  
                    PC
                    Goodwin
                  
                  
                    YB
                    Park
                  
                  
                    B
                    Hille
                  
                  (1997)
                  ArticleTitleMitochondrial participation in the intracellular Ca2+ network
                  J Cell Biol
                  136
                  833–844
                  
                  Occurrence
                    Handle9049249
                  
                  Occurrence
                    Handle10.1083/jcb.136.4.833
                  
                  Occurrence
                    Handle1:CAS:528:DyaK2sXhsVejtb4%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    G
                    Bellomo
                  
                  
                    R
                    Fulceri
                  
                  
                    E
                    Albano
                  
                  
                    A
                    Gamberucci
                  
                  
                    A
                    Pompella
                  
                  
                    M
                    Parola
                  
                  
                    A
                    Benedetti
                  
                  (1991)
                  ArticleTitleCa2+-dependent and independent mitochondrial damage in hepatocellular injury
                  Cell Calcium
                  12
                  335–341
                  
                  Occurrence
                    Handle1893395
                  
                  Occurrence
                    Handle10.1016/0143-4160(91)90049-K
                  
                  Occurrence
                    Handle1:CAS:528:DyaK3MXmslKqs70%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    N
                    Brustovetsky
                  
                  
                    JM
                    Dubinsky
                  
                  (2000)
                  ArticleTitleDual responses of CNS mitochondria to elevated calcium
                  J Neurosci
                  20
                  103–113
                  
                  Occurrence
                    Handle10627586
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD3cXhtF2iur8%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    SL
                    Budd
                  
                  
                    DG
                    Nicholls
                  
                  (1996)
                  ArticleTitleMitochondria, calcium regulation, and acute glutamate excitotoxicity in cultured cerebellar granule cells
                  J Neurochem
                  67
                  2282–2291
                  
                  Occurrence
                    Handle8931459
                  
                  Occurrence
                    Handle1:CAS:528:DyaK28Xnt1Squ70%3D
                  
                  Occurrence
                    Handle10.1046/j.1471-4159.1996.67062282.x
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    MH
                    Bureau
                  
                  
                    RW
                    Olsen
                  
                  (1991)
                  ArticleTitleTaurine acts on a subclass of GABAA receptors in mammalian brain in vitro
                  Eur J Pharmacol
                  1
                  9–16
                  
                

                    Google Scholar 
                

	
                  
                    RF
                    Castilho
                  
                  
                    O
                    Hansson
                  
                  
                    MW
                    Ward
                  
                  
                    SL
                    Budd
                  
                  
                    DG
                    Nicholls
                  
                  (1998)
                  ArticleTitleMitochondrial control of acute glutamate excitotoxicity in cultured cerebellar granule cells
                  J Neurosci
                  18
                  10277–10286
                  
                  Occurrence
                    Handle9852565
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1MXjsFGgsQ%3D%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    LB
                    Chen
                  
                  (1989)
                  ArticleTitleFluorescent labeling of mitochondria
                  Methods Cell Biol
                  29
                  103–123
                  
                  Occurrence
                    Handle2643756
                  
                  Occurrence
                    Handle1:STN:280:DyaL1M7htF2qug%3D%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    AN
                    Chepkova
                  
                  
                    N
                    Doreulee
                  
                  
                    Y
                    Yanovsky
                  
                  
                    D
                    Mukhopadhyay
                  
                  
                    HL
                    Haas
                  
                  
                    OA
                    Sergeeva
                  
                  (2002)
                  ArticleTitleLong-lasting enhancement of corticostriatal neurotransmission by taurine
                  Eur J Neurosci
                  16
                  1523–1530
                  
                  Occurrence
                    Handle12405966
                  
                  Occurrence
                    Handle10.1046/j.1460-9568.2002.02223.x
                  
                  Occurrence
                    Handle1:STN:280:DC%2BD38nkslWjsA%3D%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    M
                    Chiesi
                  
                  
                    R
                    Schwaller
                  
                  
                    K
                    Eichenberger
                  
                  (1988)
                  ArticleTitleStructural dependency of the inhibitory action of benzodiazepines and related compounds on the mitochondrial Na+–Ca2+ exchanger
                  Biochem Pharmacol
                  37
                  4399–4403
                  
                  Occurrence
                    Handle3196362
                  
                  Occurrence
                    Handle10.1016/0006-2952(88)90623-5
                  
                  Occurrence
                    Handle1:CAS:528:DyaL1MXmvV2luw%3D%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    DW
                    Choi
                  
                  (1990)
                  ArticleTitleThe role of glutamate neurotoxicity in hypoxic-ischemic neuronal death
                  Ann Rev Neurosci
                  13
                  171–182
                  
                  Occurrence
                    Handle1970230
                  
                  Occurrence
                    Handle10.1146/annurev.ne.13.030190.001131
                  
                  Occurrence
                    Handle1:CAS:528:DyaK3cXkslGksr4%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    S
                    Eimerl
                  
                  
                    M
                    Schramm
                  
                  (1994)
                  ArticleTitleThe quantity of calcium that appears to induce neuronal death
                  J Neurochem
                  62
                  1223–1226
                  
                  Occurrence
                    Handle8113805
                  
                  Occurrence
                    Handle1:CAS:528:DyaK2cXhvVyrsrs%3D
                  
                  Occurrence
                    Handle10.1046/j.1471-4159.1994.62031223.x
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    A
                    El Idrissi
                  
                  
                    E
                    Trenkner
                  
                  (1999)
                  ArticleTitleGrowth factors and taurine protect against excitotoxicity by stabilizing calcium homeostasis and energy metabolism
                  J Neurosci
                  19
                  9459–9468
                  
                  Occurrence
                    Handle10531449
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1MXnslyiurk%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    A
                    El Idrissi
                  
                  
                    E
                    Trenkner
                  
                  (2004)
                  ArticleTitleTaurine as a modulator of excitatory and inhibitory neurotransmission
                  Neurochem Res
                  1
                  189–197
                  
                  Occurrence
                    Handle10.1023/B:NERE.0000010448.17740.6e
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    YV
                    Evtodienko
                  
                  
                    TS
                    Azarashvili
                  
                  
                    AP
                    Kudin
                  
                  (1998)
                  ArticleTitleCalcium binding to polypeptides of rat liver and Zajdela hepatoma mitochondrial inner membranes
                  FEBS Lett
                  423
                  45–48
                  
                  Occurrence
                    Handle9506839
                  
                  Occurrence
                    Handle10.1016/S0014-5793(98)00059-3
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1cXhtVWgsbg%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    AC
                    Flint
                  
                  
                    X
                    Liu
                  
                  
                    AR
                    Kriegstein
                  
                  (1998)
                  ArticleTitleNonsynaptic glycine receptor activation during early neocortical development
                  Neuron
                  20
                  43–53
                  
                  Occurrence
                    Handle9459441
                  
                  Occurrence
                    Handle10.1016/S0896-6273(00)80433-X
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1cXnvVSlug%3D%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    T
                    Foos
                  
                  
                    JY
                    Wu
                  
                  (2002)
                  ArticleTitleThe role of Taurine in the central nervous system and the modulation of intracellular calcium homeostasis
                  Neurochem Res
                  27
                  21–26
                  
                  Occurrence
                    Handle11926272
                  
                  Occurrence
                    Handle10.1023/A:1014890219513
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD38Xitl2qtrg%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    M
                    Frosini
                  
                  
                    C
                    Sesti
                  
                  
                    S
                    Dragoni
                  
                  
                    M
                    Valoti
                  
                  
                    M
                    Palmi
                  
                  
                    HB
                    Dixon
                  
                  
                    F
                    Machetti
                  
                  
                    G
                    Sgaragli
                  
                  (2003)
                  ArticleTitleInteractions of taurine and structurally related analogues with the GABAergic system and taurine binding sites of rabbit brain
                  Br J Pharmacol
                  6
                  1163–1171
                  
                  Occurrence
                    Handle10.1038/sj.bjp.0705134
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    TE
                    Gunter
                  
                  
                    DR
                    Pfeiffer
                  
                  (1990)
                  ArticleTitleMechanisms by which mitochondria transport calcium
                  Am J Physiol
                  258
                  755–786
                  
                

                    Google Scholar 
                

	
                  
                    DM
                    Hartley
                  
                  
                    MC
                    Kurth
                  
                  
                    L
                    Bjerkness
                  
                  
                    JH
                    Weiss
                  
                  
                    DW
                    Choi
                  
                  (1993)
                  ArticleTitleGlutamate receptor-induced 45Ca2+ accumulation in cortical cell culture correlates with subsequent neuronal degeneration
                  J Neurosci
                  13
                  1993–2000
                  
                  Occurrence
                    Handle7683048
                  
                  Occurrence
                    Handle1:CAS:528:DyaK3sXkt1Squro%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    NK
                    Isaev
                  
                  
                    DB
                    Zorov
                  
                  
                    EV
                    Stelmashook
                  
                  
                    RE
                    Uzbekov
                  
                  
                    MB
                    Kozhemyakin
                  
                  
                    IV
                    Victorov
                  
                  (1996)
                  ArticleTitleNeurotoxic glutamate treatment of cultured cerebellar granule cells induces Ca2+-dependent collapse of mitochondrial membrane potential and ultrastructural alterations of mitochondria
                  FEBS Lett
                  392
                  143–147
                  
                  Occurrence
                    Handle8772192
                  
                  Occurrence
                    Handle10.1016/0014-5793(96)00804-6
                  
                  Occurrence
                    Handle1:CAS:528:DyaK28Xlt1KisLc%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    M
                    Jansen
                  
                  
                    G
                    Dannhardt
                  
                  (2003)
                  ArticleTitleAntagonists and agonists at the glycine site of the NMDA receptor for therapeutic interventions
                  Eur J Med Chem
                  8
                  661–670
                  
                  Occurrence
                    Handle10.1016/S0223-5234(03)00113-2
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD3sXmsVGhs7Y%3D
                  
                
Article 
    CAS 
    
                    Google Scholar 
                

	
                  
                    JP
                    Kao
                  
                  (1994)
                  ArticleTitlePractical aspects of measuring [Ca2+] with fluorescent indicators
                  Methods Cell Biol
                  40
                  155–181
                  
                  Occurrence
                    Handle8201975
                  
                  Occurrence
                    Handle1:CAS:528:DyaK2cXlslCgsrc%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    B
                    Khodorov
                  
                  (2004)
                  ArticleTitleGlutamate-induced deregulation of calcium homeostasis and mitochondrial dysfunction in mammalian central neurones
                  Prog Biophys Mol Biol
                  86
                  279–351
                  
                  Occurrence
                    Handle15288761
                  
                  Occurrence
                    Handle10.1016/j.pbiomolbio.2003.10.002
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD2cXmt1Wjs78%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    B
                    Khodorov
                  
                  
                    V
                    Pinelis
                  
                  
                    O
                    Vergun
                  
                  
                    T
                    Storozhevykh
                  
                  
                    D
                    Fajuk
                  
                  
                    N
                    Vinskaya
                  
                  
                    E
                    Arsenjeva
                  
                  
                    L
                    Khaspekov
                  
                  
                    A
                    Lyzin
                  
                  
                    N
                    Isaev
                  
                  (1995)
                  ArticleTitleDramatic effects of external alkalinity on neuronal calcium recovery following a short-duration glutamate challenge: the role of the plasma membrane Ca2+/H+ pump
                  FEBS Lett
                  371
                  249–252
                  
                  Occurrence
                    Handle7556602
                  
                  Occurrence
                    Handle10.1016/0014-5793(95)00894-F
                  
                  Occurrence
                    Handle1:CAS:528:DyaK2MXotFClt70%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    B
                    Khodorov
                  
                  
                    V
                    Pinelis
                  
                  
                    O
                    Vergun
                  
                  
                    T
                    Storozhevykh
                  
                  
                    N
                    Vinskaya
                  
                  (1996)
                  ArticleTitleMitochondrial deenergization underlies neuronal calcium overload following a prolonged glutamate challenge
                  FEBS Lett
                  397
                  230–234
                  
                  Occurrence
                    Handle8955353
                  
                  Occurrence
                    Handle10.1016/S0014-5793(96)01139-8
                  
                  Occurrence
                    Handle1:CAS:528:DyaK28XmvFaqt7s%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    L
                    Kiedrowski
                  
                  
                    G
                    Brooker
                  
                  
                    E
                    Costa
                  
                  
                    JT
                    Wroblewski
                  
                  (1994)
                  ArticleTitleGlutamate impairs neuronal calcium extrusion while reducing sodium gradient
                  Neuron
                  12
                  295–300
                  
                  Occurrence
                    Handle7906528
                  
                  Occurrence
                    Handle10.1016/0896-6273(94)90272-0
                  
                  Occurrence
                    Handle1:CAS:528:DyaK2cXhvVektL4%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    JB
                    Lambardini
                  
                  (1985)
                  ArticleTitleEffects of taurine on calcium ion uptake and protein phosphorylation in rat retinal membrane preparations
                  J Neurochem
                  45
                  268–275
                  
                  Occurrence
                    Handle10.1111/j.1471-4159.1985.tb05503.x
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    K
                    Lin
                  
                  
                    W
                    Sadée
                  
                  
                    JM
                    Quillan
                  
                  (1999)
                  ArticleTitleRapid measurements of intracellular calcium using a fluorescence plate reader
                  Biotechniques
                  26
                  318–326
                  
                  Occurrence
                    Handle10023544
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1MXhtFGrs70%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    B
                    Lucas-Heron
                  
                  
                    B
                    Le Ray
                  
                  
                    N
                    Schmitt
                  
                  (1995)
                  ArticleTitleDoes calmitine, a protein specific for the mitochondrial matrix of skeletal muscle, play a key role in mitochondrial function?
                  FEBS Lett
                  374
                  309–311
                  
                  Occurrence
                    Handle7589560
                  
                  Occurrence
                    Handle10.1016/0014-5793(95)01122-U
                  
                  Occurrence
                    Handle1:CAS:528:DyaK2MXptlCmtLw%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    MP
                    Mattson
                  
                  
                    KN
                    Kumar
                  
                  
                    H
                    Wang
                  
                  
                    B
                    Cheng
                  
                  
                    EK
                    Michaelis
                  
                  (1993)
                  ArticleTitleBasic FGF regulates the expression of a functional 71 kDa NMDA receptor protein that mediates calcium influx and neurotoxicity in hippocampal neurons
                  J Neurosci
                  11
                  4575–4588
                  
                

                    Google Scholar 
                

	
                  
                    JR
                    Mellor
                  
                  
                    MJ
                    Gunthorpe
                  
                  
                    AD
                    Randall
                  
                  (2000)
                  ArticleTitleThe taurine uptake inhibitor guanidinoethyl sulphonate is an agonist at gamma-aminobutyric acid(A) receptors in cultured murine cerebellar granule cells
                  Neurosci Lett
                  1
                  25–28
                  
                  Occurrence
                    Handle10.1016/S0304-3940(00)01082-X
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    JD
                    Militante
                  
                  
                    JB
                    Lombardini
                  
                  (1998)
                  ArticleTitlePharmacological characterization of the effects of taurine on calcium uptake in the rat retina
                  Amino Acids
                  15
                  99–108
                  
                  Occurrence
                    Handle9871490
                  
                  Occurrence
                    Handle10.1007/BF01345283
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1cXmvVGks70%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    DG
                    Nicholls
                  
                  (2004)
                  ArticleTitleMitochondrial dysfunction and glutamate excitotoxicity studied in primary neuronal cultures
                  Curr Mol Med
                  2
                  149–177
                  
                  Occurrence
                    Handle10.2174/1566524043479239
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    DG
                    Nicholls
                  
                  
                    KEO
                    Akerman
                  
                  (1982)
                  ArticleTitleMitochondrial calcium transport
                  BBA
                  683
                  57–88
                  
                  Occurrence
                    Handle6291604
                  
                  Occurrence
                    Handle1:CAS:528:DyaL38XlsFyitr8%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    G
                    Nowak
                  
                  
                    G
                    Ossowska
                  
                  
                    R
                    Jopek
                  
                  
                    M
                    Papp
                  
                  (1998)
                  ArticleTitleStrychnine-insensitive glycine/NMDA sites are altered in two stress models of depression
                  Pol J Pharmacol
                  4
                  365–369
                  
                

                    Google Scholar 
                

	
                  
                    H
                    Pasantes-Morales
                  
                  
                    O
                    Quesada
                  
                  
                    A
                    Carabez
                  
                  
                    RJ
                    Huxtable
                  
                  (1983)
                  ArticleTitleEffects of the taurine transport antagonist, guanidinoethane sulfonate, and rbeta-alanine on the morphology of rat retina
                  Neurosci Res
                  2
                  135–143
                  
                

                    Google Scholar 
                

	
                  
                    PX
                    Petit
                  
                  
                    SA
                    Susin
                  
                  
                    N
                    Zamzami
                  
                  
                    B
                    Mignotte
                  
                  
                    G
                    Kroemer
                  
                  (1996)
                  ArticleTitleMitochondria and programmed cell death: back to the future
                  FEBS Lett
                  396
                  7–13
                  
                  Occurrence
                    Handle8906857
                  
                  Occurrence
                    Handle10.1016/0014-5793(96)00988-X
                  
                  Occurrence
                    Handle1:CAS:528:DyaK28Xms1eit7g%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    MR
                    Quinn
                  
                  
                    CL
                    Miller
                  
                  (1992)
                  ArticleTitleTaurine allosterically modulates flunitrazepam binding to synaptic membranes
                  J Neurosci Res
                  1
                  136–141
                  
                  Occurrence
                    Handle10.1002/jnr.490330117
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    P
                    Saransaari
                  
                  
                    SS
                    Oja
                  
                  (2000)
                  ArticleTitleTaurine and neuronal cell damage
                  Amino Acids
                  19
                  509–526
                  
                  Occurrence
                    Handle11140356
                  
                  Occurrence
                    Handle10.1007/s007260070003
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD3MXotFSqsw%3D%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    H
                    Satoh
                  
                  
                    N
                    Sperelakis
                  
                  (1998)
                  ArticleTitleReview of some actions of taurine on ion channels of cardiac muscle cells and others
                  Gen Pharmacol
                  30
                  451–463
                  
                  Occurrence
                    Handle9522160
                  
                  Occurrence
                    Handle10.1016/S0306-3623(97)00309-1
                  
                  Occurrence
                    Handle1:CAS:528:DyaK1cXhs12hu78%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    S
                    Schaffer
                  
                  
                    K
                    Takahashi
                  
                  
                    J
                    Azuma
                  
                  (2000)
                  ArticleTitleRole of osmoregulation in the actions of taurine
                  Amino Acids
                  19
                  527–546
                  
                  Occurrence
                    Handle11140357
                  
                  Occurrence
                    Handle10.1007/s007260070004
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD3MXotFSqsA%3D%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    AF
                    Schinder
                  
                  
                    EC
                    Olson
                  
                  
                    NC
                    Spitzer
                  
                  
                    M
                    Montal
                  
                  (1996)
                  ArticleTitleMitochondrial dysfunction is a primary event in glutamate excitotoxicity
                  J Neurosci
                  16
                  6125–6133
                  
                  Occurrence
                    Handle8815895
                  
                  Occurrence
                    Handle1:CAS:528:DyaK28XntleitLg%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    JM
                    Solis
                  
                  
                    AS
                    Herranz
                  
                  
                    O
                    Erreras
                  
                  
                    J
                    Lerma
                  
                  
                    R
                    Martin del Rio
                  
                  (1988)
                  ArticleTitleDoes taurine act as an osmoregulatory substance in the rat brain
                  Neurosci Lett
                  91
                  53–58
                  
                  Occurrence
                    Handle3173785
                  
                  Occurrence
                    Handle10.1016/0304-3940(88)90248-0
                  
                  Occurrence
                    Handle1:CAS:528:DyaL1cXlt1Kmt7k%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    E
                    Trenkner
                  
                  (1991)
                  Cerebellar cells in culture
                  
                    G
                    Banker
                  
                  
                    K
                    Goslin
                  
                  (Eds)
                  Culturing nerve cells
                  MIT Press
                  Cambridge/MA
                  283–307
                  
                

                    Google Scholar 
                

	
                  
                    G
                    Veliçelebi
                  
                  
                    K
                    Stauderman
                  
                  
                    MA
                    Varney
                  
                  
                    M
                    Akong
                  
                  
                    SD
                    Hess
                  
                  
                    EC
                    Johnson
                  
                  (1998)
                  ArticleTitleFluorescence techniques for measuring channel activity
                  Methods Enzymol
                  294
                  20–47
                  
                  Occurrence
                    Handle10.1016/S0076-6879(99)94005-3
                  
                
Article 
    
                    Google Scholar 
                

	
                  
                    RJ
                    White
                  
                  
                    IJ
                    Reynolds
                  
                  (1996)
                  ArticleTitleMitochondrial depolarization in glutamate-stimulated neurons: an early signal specific to excitotoxin exposure
                  J Neurosci
                  16
                  5688–5697
                  
                  Occurrence
                    Handle8795624
                  
                  Occurrence
                    Handle1:CAS:528:DyaK28XlsFOiu78%3D
                  
                
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    M
                    Yoshida
                  
                  
                    S
                    Fukuda
                  
                  
                    Y
                    Tozuka
                  
                  
                    Y
                    Miyamoto
                  
                  
                    T
                    Hisatsune
                  
                  (2004)
                  ArticleTitleDevelopmental shift in bidirectional functions of taurine-sensitive chloride channels during cortical circuit formation in postnatal mouse brain
                  J Neurobiol
                  60
                  166–175
                  
                  Occurrence
                    Handle15266648
                  
                  Occurrence
                    Handle10.1002/neu.20003
                  
                  Occurrence
                    Handle1:CAS:528:DC%2BD2cXntVelsbs%3D
                  
                
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  
                    X
                    Zhang
                  
                  
                    TE
                    Tenner
                    SuffixJr
                  
                  
                    JB
                    Lombardini
                  
                  (1999)
                  ArticleTitleInhibition of rat vascular smooth muscle cell proliferation by taurine and taurine analogues
                  Biochem Pharmacol
                  11
                  1331–1339
                  
                  Occurrence
                    Handle10.1016/S0006-2952(99)00037-4
                  
                
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Biology and Center for Developmental Neuroscience, College of Staten Island of the City University of New York, New York, U.S.A.
A. El Idrissi


Authors	A. El IdrissiView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Authors’ address: Abdeslem El Idrissi, Biology Department and Center for Developmental Neuroscience, College of Staten Island/CUNY, 6S-134 Staten Island, NY 10314, U.S.A.


Rights and permissions
Reprints and permissions


About this article
Cite this article
El Idrissi, A. Taurine increases mitochondrial buffering of calcium: role in neuroprotection.
                    Amino Acids 34, 321–328 (2008). https://doi.org/10.1007/s00726-006-0396-9
Download citation
	Received: 17 March 2006

	Accepted: 19 July 2006

	Published: 08 September 2006

	Issue Date: February 2008

	DOI: https://doi.org/10.1007/s00726-006-0396-9


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
                        


	Keywords: Taurine – Excitotoxicity – Calcium homeostasis – Mitochondria








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					52.201.237.190
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    