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                    Summary
Four aspects of cytokinetic investigations of cerebrospinal fluid cells were reviewed: the origin of these cells, their ability to divide, their fate, and the alterations occurring under pathologic conditions. Animal experiments and in vitro reactions of human cerebrospinal fluid cells indicated that, under normal and pathologic conditions, blood lymphocytes and blood monocytes are capable of leaving the vascular system inside the subarachnoid space. When these cells are located extravascularily, they seldom divide in the subarachnoid space under normal conditions. Migration via lymphatic pathways is possible, at least under pathologic conditions. Cell turnover, as a whole, is extremely low under normal conditions. It is markedly altered by meningeal inflammation and meningeal tumor cell dissemination. Diagnostic significance other than morphology cannot yet result from cytokinetic investigations of cerebrospinal fluid cytology; prognostic significance may be possible.


Zusammenfassung
Es wird eine Übersicht über zytokinetische Untersuchungen an Liquorzellen unter vier Gesichtspunkten gegeben, wobei eigene Befunde neben Beobachtungen aus dem Schrifttum berücksichtigt werden: Es soll zur Herkunft, zum Teilungsvermögen, zum Verbleib und zu Veränderungen unter pathologischen Bedingungen Stellung genommen werden. Die vorliegenden Befunde im Tierexperiment und die Immunologische Charakterisierung von menschlichen Liquorzellen müssen annehmen lassen, daß unter normalen und pathologischen Bedingungen Blut-Lymphozyten und Blut-Monozyten das Gefäßsystem innerhalb des Subarachnoidalraumes verlassen können. Extravasal gelegen, innerhalb des Subarachnoidalraumes, teilen sie sich unter normalen Umständen nur äußerst selten. Eine Abwanderung über Lymphwege wird — unter pathologischen Bedingungen — als möglich dargestellt. Insgesamt jedoch dürfte der Zellumsatz unter normalen Umständen äußerst gering sein. Er ändert sich unter den pathologischen Bedingungen einer meningealen Entzündung sowie einer meningealen Tumorzell-Aussaat deutlich.
Eine wesentliche diagnostische Wertigkeit, die über die rein morphologischen Kriterien hinausführen, kann zytokinetischen Untersuchungen im Rahmen der Liquorzytologie bisher jedoch noch nicht zugemessen werden. Ob sie prognostische Aussagen erlauben, ist bisher noch unklar.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Macrophages, Mastocytes, and Plasma Cells
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2015
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Leukocytosis: Neutrophilia, Basophilia, and Blasts
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2018
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The influence of fixation and cryopreservation of cerebrospinal fluid on antigen expression and cell percentages by flow cytometric analysis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         30 January 2024
                                    

                                

                                Gabriela Singh, Arjan van Laarhoven, … Ursula Karin Rohlwink

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Csanda E (1974) Untersuchungen zur prälymphatischen-lymphatischen zerebro-zervikalen Drainagebahn. Folia Angiol 22:29–31

                    Google Scholar 
                

	Bradbury M (1979) The concept of a blood-brain barrier. John Wiley and Sons, Chister New York Brisbane Toronto

                    Google Scholar 
                

	Dommasch D, Grüninger W, Schultze B (1977) Autoradiographic demonstration of proliferating cells in cerebrospinal fluid. J Neurol 214:97–112

                    Google Scholar 
                

	Dommasch D, Przuntek H, Grüninger W, Mertens HG (1976) Intrathecal cytostatic chemotherapy of meningitis carcinomatosa. Clinical manifestation and cerebrospinal fluid cytology in a case of metastatic carcinoma of the breast. Eur Neurol 14:178–191

                    Google Scholar 
                

	Dontenwill W (1952) Beitrag zur Genese des Hydrocephalus bzw. der beginnenden Hydranencephalie und zur Frage der Liquorabflußwege. Frankf Z Pathol 63:493–503

                    Google Scholar 
                

	Engelhardt P (1976) Intrathecal cytostatic therapy of meningeal carcinomatosis. J Neurol 213:309–315

                    Google Scholar 
                

	Fukui M, Yamakawa Y, Yamasaki T, Kitamura K, Tabira T, Sadoshima S (1975) 3H-thymidine autoradiography of CSF cells in primary reticulum cell sarcoma of the brain. J Neurol 210:143–150

                    Google Scholar 
                

	Helpap B, Breining H, Cappel S, Sturm KW, Lymberopoulos S (1976) Wound healing of the brain of rats after cryonecrosis. Autoradiographic investigations with 3H-thymidine. Virchows Arch (Cell Pathol) 22:151–161

                    Google Scholar 
                

	Kölmel HW, Choné B (1972) Tumorzellen im Liquor. Ein Beitrag zur differenzierten Cytodiagnostik. Nervenarzt 43:644–645

                    Google Scholar 
                

	Kozma M, Zoltan OT, Csillik B (1972) Die anatomischen Grundlagen des prälymphatischen Systems im Gehirn. Acta Anat (Basel) 81:409–420

                    Google Scholar 
                

	Oehmichen M (1975a) Monocytic origin of microglia cells. In: van Furth R (ed) Mononuclear phagocytes in immunity, infection and pathology. Blackwell Sci Publ Ltd, Oxford, pp 223–240

                    Google Scholar 
                

	Oehmichen M (1975b) IgG- und Komplement-Rezeptoren an mononukleären Phagozyten des menschlichen Liquor cerebrospinalis. In: Környey S, Tariska, Gostonyi G (eds) Proc Seventh Int Congr Neuropathol, Budapest, 1974, vol 1. Excerpta Med Akademiai Kiado, Amsterdam Budapest, pp 83–86

                    Google Scholar 
                

	Oehmichen M (1976) Cerebrospinal fluid cytology. G Thieme, Stuttgart; WB Saunders, Philadelphia

                    Google Scholar 
                

	Oehmichen M (1976) Characterization of mononuclear phagocytes of human CSF using membrane markers. Acta Cytol 20:548–552

                    Google Scholar 
                

	Oehmichen M (1980) Differenzierung mononukleärer Zellen des Liquor cerebrospinalis mit immunologischen und zytochemischen Methoden. In: Dommasch D, Mertens HG (Hrsg) Cerebrospinalflüssigkeit. G Thieme, Stuttgart, pp 26–34

                    Google Scholar 
                

	Oehmichen M (1978) Mononuclear phagocytes in the central nervous system. Springer, Berlin Heidelberg New York

                    Google Scholar 
                

	Oehmichen M, Grüninger H (1974) Cytokinetic studies on the origin of cells of the cerebrospinal fluid. J Neurol Sci 22:165–176

                    Google Scholar 
                

	Oehmichen M, Grüninger H, Saebisch R, Narita Y (1973) Mikroglia und Pericyten als Transformationsformen der Blut-Monozyten mit erhaltener Proliferationsfähigkeit. Experimentelle autoradiographische und enzymhistochemische Untersuchungen am normalen und geschädigten Kaninchen- und Rattengehirn. Acta Neuropathol (Berl) 23:200–218

                    Google Scholar 
                

	Oehmichen M, Grüninger H, Wiethölter H, Gencic M (1979) Lymphatic efflux of intracerebrally injected cells. Acta Neuropathol (Berl) 45:61–65

                    Google Scholar 
                

	Oehmichen M, Huber H (1976) Reactive microglia with membrane features of mononuclear phagocytes. J Neuropathol Exp Neurol 35:30–39

                    Google Scholar 
                

	Oehmichen M, Huber H (1978) Supplementary cytodiagnostic analysis of mononuclear cells of the cerebrospinal fluid using cytological markers. J Neurol 218:187–196

                    Google Scholar 
                

	Oehmichen M, Torvik A (1976) The origin of reactive cells in retrograde and Wallerian degeneration. Experiments with intravenous injection of 3H-DFP-labeled macrophages. Cell Tiss Res 173:343–348

                    Google Scholar 
                

	Ohta H, Fukui M, Yamakawa Y, Matsuno H, Kitamura K (1978) A study of CSF cells by 3H-thymidine autoradiography and cytology regarding the subarachnoid dissemination of brain tumor. J Neurol 217:243–251

                    Google Scholar 
                

	Skoff RP, Vaughn JE (1971) An autoradiographic study of cellular proliferation in degeneration rat optic nerve. J Comp Neurol 141:133–156

                    Google Scholar 
                

	Yamakawa Y, Fukui M, Ohta H, Ditamura K (1976) 3H-thymidine autoradiography of CSF cells in cases of non-neoplastic disease. J Neurol 211:195–202

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institut für Rechtsmedizin der Universität, Melatengürtel 60-62, D-5000, Köln 30, Federal Republic of Germany
M. Oehmichen

	Klinik und Poliklinik für Neurologie der Universität Würzburg, Federal Republic of Germany
D. Domasch

	Neurologische Klinik der Universität Tübingen, Federal Republic of Germany
H. Wiethölter


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



	D. DomaschView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. WiethölterView 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
Oehmichen, M., Domasch, D. & Wiethölter, H. Origin, proliferation, and fate of cerebrospinal fluid cells.
                    J Neurol 227, 145–150 (1982). https://doi.org/10.1007/BF00313568
Download citation
	Received: 14 January 1982

	Issue Date: June 1982

	DOI: https://doi.org/10.1007/BF00313568


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
	Cytokinetics
	Cerebrospinal fluid cells
	Blood monocytes
	Blood lymphocytes








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.207.232.152
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    