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                    Abstract
Purpose
This study tested possible neuroprotective effects of Camellia sinensis-extracted polyphenols in experimental hydrocephalus in young rats.
Methods
Seven-day-old Wistar rats were used in this study. Pups were subjected to hydrocephalus induction by 20 % kaolin intracisternal injection. The polyphenol was administered intraperitoneally for 9 or 20 days from the induction of hydrocephalus. Clinical observations and behavioral tests were performed once a day. The animals, deeply anesthetized, were sacrificed by cardiac perfusion with saline 10 or 21 days after induction of hydrocephalus and their brains were removed. Preparations were made for histological analysis by hematoxylin and eosin, solochrome-cyanine, and immunohistochemistry for GFAP.
Results
Histopathological analysis showed that animals treated with the polyphenol for 9 consecutive days displayed reduction on astrocyte activity on the corpus callosum and external capsule, shown by GFAP immunostaining. They also displayed thicker and myelinated corpus callosum, exhibiting a more intense solochrome-cyanine blue staining.
Conclusion
Although these results demonstrate a possible neuroprotective effect at the initial onset of the disease, additional studies should be performed to obtain an effective and safe therapy for deeper studies in clinical trials.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1


Fig. 2


Fig. 3


Fig. 4


Fig. 5



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Evaluation of the effects of quercetin on brain lesions secondary to experimental hydrocephalus in rats
                                        
                                    

                                    
                                        Article
                                        
                                         27 May 2019
                                    

                                

                                G. B. Sampaio, S. C. Da Silva, … L. D. S. Lopes

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Edaravone reduces astrogliosis and apoptosis in young rats with kaolin-induced hydrocephalus
                                        
                                    

                                    
                                        Article
                                        
                                         17 December 2016
                                    

                                

                                Camila Araújo Bernardino Garcia, Carlos Henrique Rocha Catalão, … Luiza da Silva Lopes

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Withania somnifera Improves Ischemic Stroke Outcomes by Attenuating PARP1-AIF-Mediated Caspase-Independent Apoptosis
                                        
                                    

                                    
                                        Article
                                        
                                         08 October 2014
                                    

                                

                                Aparna Raghavan & Zahoor A. Shah

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Anghileri LJ, Thouvenot P (2000) Natural polyphenols–iron interaction: its biological importance. Biol Trace Elem Res 73:251–258
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Castro-Gago M, Rodriguez IN, Rodriguez-Núñez A, Guitián JP, Rocamonde SL, Rodriguez-Segade S (1989) Therapeutic criteria in hydrocephalic children. Childs Nerv Syst 5:361–363
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cook NC, Samman S (1996) Flavonoids—chemistry, metabolism, cardioprotective effects, and dietary sources. J Nutr Biochem 7:66–76
Article 
    CAS 
    
                    Google Scholar 
                

	Del Bigio MR, Bruni JE, Fewer HD (1985) Human neonatal hydrocephalus. An electron microscopic study of the periventricular tissue. J Neurosurg 63:56–63
Article 
    PubMed 
    
                    Google Scholar 
                

	Del Bigio MR, Wang X, Wilson MJ (2002) Sodium channel-blocking agents are not of benefit to rats with kaolin-induced hydrocephalus. Neurosurgery 51:460–466
PubMed 
    
                    Google Scholar 
                

	Elberger AJ (1982) The functional role of the corpus callosum in the developing visual system: a review. Prog Neurobiol 18:15–79
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Etus V, Altug T, Belce A, Ceylan S (2003) Green tea polyphenol (−)-epigallocatechin gallate prevents oxidative damage on periventricular white matter of infantile rats with hydrocephalus. Tohoku J Exp Med 200:203–209
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kiefer M, Eymann R, von Tiling S, Müller A, Steudel WI, Booz KH (1998) The ependyma in chronic hydrocephalus. Childs Nerv Syst 14:263–270
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	LdaS L, Slobodian I, Del Bigio MR (2009) Characterization of juvenile and young adult mice following induction of hydrocephalus with kaolin. Exp Neurol 219:187–196
Article 
    
                    Google Scholar 
                

	Lopes LS, Machado HR, Lachat J-J (2003) Study of callosum in experimental hydrocephalic Wistar rats. Acta Cir Bras 18:10–13
Article 
    
                    Google Scholar 
                

	Mabe H, Suzuki K, Nagai H (1990) Cerebral blood flow after ventriculoperitoneal shunt in children with hydrocephalus. Childs Nerv Syst 6:388–391
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Mandel S, Avramovich-Tirosh Y, Reznichenko L, Zheng H, Weinreb O, Amit T, Youdim MB (2005) Multifunctional activities of green tea catechins in neuroprotection. Modulation of cell survival genes, iron-dependent oxidative stress and PKC signaling pathway. Neurosignals 14:46–60
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Socci DJ, Bjugstad KB, Jones HC, Pattisapu JV, Arendash GW (1999) Evidence that oxidative stress is associated with the pathophysiology of inherited hydrocephalus in the H-Tx rat model. Exp Neurol 155:109–117
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Tirapelli DP, Lopes Lda S, Lachat JJ, Colli BO, Tirapelli LF (2007) Ultrastructural study of the lateral ventricle choroid plexus in experimental hydrocephalus in Wistar rats. Arq Neuropsiquiatr 65:974–977
Article 
    PubMed 
    
                    Google Scholar 
                

	Rice-evans CA, Miller NJ, Paganga G (1996) Structure-antioxidant activity relationships of flavonoids and phenolic acids. Free Radic Biol Med 20:933–956
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgments
The authors are grateful to Antonio Renato Meirelles e Silva (Laboratory of Applied and Experimental Neurology, Department of Neuroscience and Behavior Science, School of Medicine of Ribeirao Preto, University of Sao Paulo) for his assistance with microscope photographs. Carlos Henrique Rocha Catalão acknowledges the Postgraduate scholarship from Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES). Research supported by FAEPA (Fundação de Apoio ao Ensino, Pesquisa e Assistência) of Clinics Hospital of Faculty of Medicine of Ribeirão Preto (FMRP), University of São Paulo (USP), São Paulo, Brazil.

                Conflict of interest

                The authors declare that they have no conflict of interest.

              

Author information
Authors and Affiliations
	Department of Surgery and Anatomy—Anatomy Division, Faculty of Medicine of Ribeirão Preto, University of São Paulo, 3900 Bandeirantes Avenue, Ribeirão Preto, São Paulo, 14049-900, Brazil
Carlos Henrique Rocha Catalão, Diego Augusto Leme Correa & Luiza da Silva Lopes

	Laboratory of Biology of Fungi, Genetics and Biotechnology Center, State University of Santa Cruz, Bahia, Brazil
Samuel Takashi Saito


Authors	Carlos Henrique Rocha CatalãoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Diego Augusto Leme CorreaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Samuel Takashi SaitoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Luiza da Silva LopesView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Luiza da Silva Lopes.


Additional information
Research performed at the Laboratory of Developmental Neuropathology and Pediatric Neurosurgery, Department of Surgery and Anatomy, Faculty of Medicine of Ribeirão Preto (FMRP), University of São Paulo (USP), São Paulo, Brazil.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Catalão, C.H.R., Correa, D.A.L., Saito, S.T. et al. 
                     Camellia sinensis neuroprotective role in experimentally induced hydrocephalus in Wistar rats.
                    Childs Nerv Syst 30, 591–597 (2014). https://doi.org/10.1007/s00381-013-2262-x
Download citation
	Received: 05 February 2013

	Accepted: 05 August 2013

	Published: 05 September 2013

	Issue Date: April 2014

	DOI: https://doi.org/10.1007/s00381-013-2262-x


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
	Hydrocephalus
	
                Camellia sinensis
              
	Polyphenol
	Immunohistochemistry








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.231.243.76
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    