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                    Summary
The influence of ethanol on stimulation-evoked 3H-transmitter release was examined in slices of the rat brain cortex and corpus striatum preincubated with 3H-noradrenaline and 3H-choline, respectively. 3H-Transmitter release was stimulated by NMDA, l-glutamate, electrical impulses, reintroduction of Ca2+ ions (“Ca2+-evoked release”; after superfusion with Ca2+-free, K+-rich solution) or veratridine. In cortical slices preincubated with 3H-noradrenaline and superfused with Mg2+-free, otherwise physiologically composed salt solution, ethanol inhibited the NMDA- or l-glutamate-induced tritium overflow (IC50 45 and 37 mmol/l, respectively). In contrast, the tritium overflow in response to electrical stimulation, reintroduction of Ca2+ ions or veratridine was not affected by ethanol at concentrations up to 320 mmol/l; these experiments were carried out in cortical slices superfused with solution containing a physiological Mg2+ concentration. Ethanol also failed to inhibit Ca2+-evoked release in the absence of Mg2+ ions. In the presence of 1 μmol/l veratridine, but not in its absence, NMDA induced tritium overflow even when cortical slices were superfused with salt solution containing a physiological Mg2+ concentration; again, ethanol inhibited this NMDA-evoked tritium overflow (IC50 73 mmol/l). In striatal slices preincubated with 3H-choline and superfused with Mg2+-free “physiological” salt solution, the NMDA-evoked tritium overflow was also, although at lower potency, inhibited by ethanol (IC50 192 mmol/l).
In spite of the differences between the IC50 values of ethanol determined for the inhibition of cortical noradrenaline and striatal acetylcholine release, it may be concluded that the NMDA receptor-ion channel complex is one of the sites of action underlying the ethanol-induced inhibition of neurotransmitter release. Since in the brain cortex the NMDA-induced 3H-noradrenaline release appears to be mediated by an excitatory interneurone activated by NMDA, this neuronal system may be involved in the cortical actions of ethanol.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
	Bradley PB, Engel G, Feniuk W, Fozard JR, Humphrey PPA, Middlemiss DN, Mylecharane EJ, Richardson BP, Saxena PR (1986) Proposals for the classification and nomenclature of functional receptors for 5-hydroxytryptamine. Neuropharmacology 25: 563–576

                    Google Scholar 
                

	Carmichael FJ, Israel Y (1975) Effects of ethanol on neurotransmitter release by rat brain cortical slices. J Pharmacol Exp Ther 193:824–834

                    Google Scholar 
                

	Collingridge GL, Bliss TV (1987) NMDA receptors — their role in long-term potentiation. Tr Neurosci 10:288–293

                    Google Scholar 
                

	Cotman CW, Monaghan DT (1988) Excitatory amino acid neurotransmission: NMDA receptors and Hebb-Type synaptic plasticity. Annu Rev Neurosci 11:61–80

                    Google Scholar 
                

	Eldefrawi ME, Aronstam RS, Bakry NM, Eldefrawi AT, Albuquerque EX (1980) Activation, inactivation and desensitization of acetylcholine receptor channel complex detected by binding of perhydrohistrionicotoxin. Proc Natl Acad Sci USA 77:2309–2313

                    Google Scholar 
                

	Fink K, Göthert M (1989) Noradrenaline release evoked by Nmethyl-d-aspartate (NMDA) or l-glutamate (L-GLU) but not by other methods of stimulation is inhibited by ethanol at low concentrations. Naunyn-Schmiedeberg's Arch Pharmacol 339(Suppl):R103

                    Google Scholar 
                

	Fink K, Göthert M, Molderings G, Schlicker E (1989) N-Methyl-d-aspartate (NMDA) receptor-mediated stimulation of noradrenaline release, but not release of other neurotransmitters, in the rat brain cortex: receptor location, characterization and desensitization. Naunyn-Schmiedeberg's Arch Pharmacol 339:514–521

                    Google Scholar 
                

	Foster AC, Fagg GE (1984) Acidic amino acid binding sites in mammalian neuronal membranes: their characteristics and relationship to synaptic receptors. Brain Res Rev 7:103–164

                    Google Scholar 
                

	Göthert M (1979a) Ca2+-induced noradrenaline release from central noradrenergic neurons promoted by high K+ concentration or ionophore A 23187. Naunyn-Schmiedeberg's Arch Pharmacol 307:29–37

                    Google Scholar 
                

	Göthert M (1979b) Modification of catecholamine release by anaesthetics and alcohols. In: Paton DM (ed) The release of catecholamines from adrenergic Neurons. Pergamon Press, Oxford New York, pp 241–261

                    Google Scholar 
                

	Göthert M (1980) Somatostatin selectively inhibits noradrenaline release from hypothalamic neurones. Nature 287:86–88

                    Google Scholar 
                

	Göthert M, Schlicker E (1987) Classification of serotonin receptors. J Cardiovasc Pharmacol 10 (Suppl 3): S3-S7

                    Google Scholar 
                

	Göthert M, Thielecke G (1976) Inhibition by ethanol of noradrenaline output from peripheral sympathetic nerves: possible interaction of ethanol with neuronal receptors. Eur J Pharmacol 37:321–328

                    Google Scholar 
                

	Göthert M, Dührsen U, Rieckesmann JM (1979a) Ethanol, anaesthetics and other lipophilic drugs preferentially inhibit 5-hydroxytryptamine- and acetylcholine-induced noradrenaline release from sympathetic nerves. Arch Int Pharmacodyn Ther 242:196–209

                    Google Scholar 
                

	Göthert M, Pohl IM, Wehking E (1979b) Effects of presynaptic modulators on Ca2+-induced noradrenaline release from central noradrenergic neurons: noradrenaline and enkephalin inhibit release by decreasing depolarization-induced Ca2+ influx. Naunyn-Schmiedeberg's Arch Pharmacol 307:21–27

                    Google Scholar 
                

	Hadházy P, Szerb JC (1977) The effect of cholinergic drugs on 3H-acetylcholine release from slices of rat hippocampus, striatum and cortex. Brain Res 123:311–322

                    Google Scholar 
                

	Jones SM, Snell LD, Johnson KM (1987) Phencyclidine selectively inhibits N-methyl-d-aspartate-induced hippocampal (3H-)norepinephrine release. J Pharmacol Exp Ther 240:492–497

                    Google Scholar 
                

	Lalies M, Middlemiss DN, Ransom R (1988) Stereoselective antagonism of NMDA-stimulated noradrenaline release from rat hippocampal slices by MK-801. Neurosci Lett 91:339–342

                    Google Scholar 
                

	Lambert JL, Durant NN, Henderson EG (1983) Drug-induced modification of ionic conductance at the neuromuscular junction. Annu Rev Pharmacol Toxicol 23:505–539

                    Google Scholar 
                

	Lehmann J, Scatton B (1982) Characterization of the excitatory amino acid receptor mediated release of (3H-)acetylcholine from rat striatal slices. Brain Res 252:77–89

                    Google Scholar 
                

	Mayer ML, Westbrook GL, Guthrie PB (1984) Voltage-dependent block by Mg2+ of NMDA responses in spinal cord neurones. Nature 309:261–263

                    Google Scholar 
                

	Nowak L, Bregestovski P, Ascher P (1984) Magnesium gates glutamate-activated channels in mouse central neurones. Nature 307:462–465

                    Google Scholar 
                

	Peroutka SJ (1988) 5-Hydroxytryptamine receptor subtypes. Annu Rev Neurosci 11:45–60

                    Google Scholar 
                

	Snell D, Jones SM, Johnson KM (1987) Inhibition of N-methyl-d-aspartate-induced hippocampal (3H-)norepinephrine release by phencyclidine is dependent on potassium concentration. Neurosci Lett 78:333–337

                    Google Scholar 
                

	Stone TW, Burton NR (1988) NMDA receptors and ligands in the vertebrate CNS. Progr Neurobiol 10:333–368

                    Google Scholar 
                

	Taube HD, Starke K, Borowski E (1977) Presynaptic receptor systems on the noradrenergic neurones of rat brain. Naunyn-Schmiedeberg's Arch Pharmacol 299:123–141

                    Google Scholar 
                

	Yakel JL, Jackson MB (1988) 5-HT3 receptors mediate rapid responses in cultured hippocampus and a clonal cell line. Neuron 1:615–621

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institut für Pharmakologie und Toxikologie der Rheinischen Friedrich-Wilhelms-Universität Bonn, Reuterstrasse 2b, D-5300, Bonn 1, Germany
M. Göthert & K. Fink


Authors	M. GöthertView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. FinkView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Göthert, M., Fink, K. Inhibition of N-methyl-d-aspartate (NMDA) and l-glutamate-induced noradrenaline and acetylcholine release in the rat brain by ethanol.
                    Naunyn-Schmiedeberg's Arch Pharmacol 340, 516–521 (1989). https://doi.org/10.1007/BF00260606
Download citation
	Received: 25 April 1989

	Accepted: 02 August 1989

	Issue Date: November 1989

	DOI: https://doi.org/10.1007/BF00260606


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
	Ethanol
	NMDA receptor
	Noradrenaline release
	Acetylcholine release
	
l-glutamate








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.238.192.85
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    