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                    Abstract
Cases of sequelae of cerebrovascular disease such as vascular dementia due to death of many neurons have been gradually increasing. Such neuronal death following brain ischemia has been considered to be due to energy deficiency resulting from an impaired respiratory chain. However, analysis of the delayed neuronal death showed that neuronal death is not caused by mere energy deficiency. Most studies on delayed neuronal death focused on the morphological changes and energy metabolism in the acute to subacute stage. There are few reports concerning biochemical changes in the chronic stage, especially in neurotransmitter receptors.
Keywords
	Thyrotropin Release Hormone
	TBARS Level
	Muscarinic Acetylcholine Receptor
	Transient Ischemia
	Transient Cerebral Ischemia

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
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 39.99
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 54.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                    References
	Adams, J. H., Brierley, J. B., Connor R. C. T., and Triep, C., 1966, The effects of systemic hypotension on the human brain-Clinical and neuropahological observation in 11 cases, Brain, 89:235–254.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Benveniste, H., Drejer, J., Schousboe, A., and Diemer, N. H., 1984, Elevation of the extracellular concentrations of glutamate and aspartate in rat hippocampus during transient cerebral ischemia monitored by intracerebral microdialysis, J. Neurochem., 43;1369–1374.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Brierley, J. B., and Cooper, J.E., 1962, Cerebral complecation of hypotensive anesthesia in a healthy adult, J. Neurol. Neurosing Psychiat., 25;24–30.
Article 
    CAS 
    
                    Google Scholar 
                

	Kirino, T., 1982, Delayed neuronal death in the gerbil hippocampus following ischemia, Brain Res., 239; 57–69.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Murphy, D. E., Schneider, J., Boehm, C., Iehmann, J., and Williams, M., 1987, Binding of [ H]3-(2-carboxypiperazin-4-yl)propyl-l-phosphonic acid to rat brain membranes: A selective, high affinity ligand for N-methyl-D-aspartate receptors, J. Pharmacol. Exp. Ther., 240;778–784.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Ohkawa, H., Ohishi, N., and Yagi, K., 1976, A new sensitive assay for the measurement of hydroperoxide, Anal. Biochem., 76;184–191.
Article 
    
                    Google Scholar 
                

	Ogawa, N., Haba, K., Yoshikawa, H., Ono, T., and Mizukawa, K., 1988, Comparison of the effects of bifemelane hydrochloride, idebenone and indeloxazine hydrochloride on ischemia-induced depletion of brain acetylcholine levels in gerbils, Res. Commun. Chem. Pathol. Pharm., 61;285–288.
CAS 
    
                    Google Scholar 
                

	Ogawa, N., Mizuno, S., Nukina, I., Tsukamoto, S., and Mori, A., 1983, Chronic thyrotropin releasing hormone (TRH) administration on TRH receptors and muscarinic cholinergic receptors in CNS, Brain Res., 263;348–350.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Rothman, S. M., and Olney, J. W., 1986, Glutamate and the pathophysiology of hypoxic ischemic brain damage, Ann. Neurol., 19;105–111.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Suzuki, T., Yamaguchi, T., Kirino, T., Orzi, F., and Klatzo, I., 1983, The effects of 5-minutes ischemia in Mongolian gerbils I: blood-brain barrier, cerebral blood flow, and local cerebral glucose utilization changes, Acta Neuropahol., 60;207–216.
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Departemnt of Neurochemistry, Institute for Neurobiology, Okayama University Medical School, 2-5-1, Shikata-cho, Okayama 700, Japan
N. Ogawa, K. Haba, M. Asanuma & A. Mori

	Department of Anatomy, Okayama University Medical School, 2-5-1, Shikata-cho, Okayama 700, Japan
K. Mizukawa


Authors	N. OgawaView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



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



	A. MoriView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Division of Health Sciences, University of the Air, 2-11 Wakaba, Chiba 260, Japan
Shozo Kito 

	Department of Pharmacology Institute of Pharmaceutical Sciences, Hiroshima University School of Medicine, 1-2-3 Kasumi, Minami-ku Hiroshima 734, Japan
Tomio Segawa 

	Department of Pharmacology Center for Health Sciences, University of California-Los Angeles School of Medicine, Los Angeles, California, 90024, USA
Richard W. Olsen 




Rights and permissions
Reprints and permissions


Copyright information
© 1991 Plenum Press, New York


About this chapter
Cite this chapter
Ogawa, N., Haba, K., Asanuma, M., Mizukawa, K., Mori, A. (1991).  Super-Delayed Changes of Muscarinic Acetylcholine Receptor in the Gerbil Hippocampus Following Transient Ischemia.

                     In: Kito, S., Segawa, T., Olsen, R.W. (eds) Neuroreceptor Mechanisms in Brain. Advances in Experimental Medicine and Biology, vol 287. Springer, Boston, MA. https://doi.org/10.1007/978-1-4684-5907-4_28
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-1-4684-5907-4_28

	
                            Publisher Name: Springer, Boston, MA

	
                                Print ISBN: 978-1-4684-5909-8

	
                                Online ISBN: 978-1-4684-5907-4

	eBook Packages: Springer Book Archive


Share this chapter
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 this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 39.99
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 54.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					107.21.139.153
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



