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                    Summary
In order to investigate the neuroprotective effects of cyclin-dependent kinase-5 (cdk-5) inhibition in mice with Niemann-Pick disease type C (NPC) (npc−/−), recombinant adeno-associated virus (rAAV) carrying the small interfering RNA (siRNA) specific for cdk-5 gene was injected into 3-day-old npc−/− mice intracerebroventricularly. The rAAV-GFP-injected age-matched npc−/− mice and non-surgery age-matched npc−/− mice were employed as controls (n=6−10/group). From the 4th to 8th week after the treatment, mice were weighed, and evaluated for limb motor activity by using the coat hanger test once a week. Eight-week-old npc−/− mice were sacrificed by decapitation, and brains were quickly dissected and halved sagittally. Immunohistochemistry, Western blotting, and HE staining were used to evaluate the neuropathology in npc−/− mice. The results showed that rAAV-cdk-5-siRNA-GFP significantly reduced the number of axonal spheroids, delayed the death of Purkinje neurons, ameliorated motor defects in npc−/− mice, and significantly attenuated the hyperphosphorylation of tau proteins. These data suggested that inhibition of cdk-5 activity has neuroprotective effect on neurons in NPC mice.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Role of α-synuclein in microglia: autophagy and phagocytosis balance neuroinflammation in Parkinson’s disease
                                        
                                    

                                    
                                        Article
                                        
                                         04 January 2023
                                    

                                

                                Qian-Kun Lv, Kang-Xin Tao, … Chun-Feng Liu

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Rotenone-Induced Model of Parkinson’s Disease: Beyond Mitochondrial Complex I Inhibition
                                        
                                    

                                    
                                        Article
                                        
                                         03 January 2023
                                    

                                

                                María Teresa Ibarra-Gutiérrez, Norma Serrano-García & Marisol Orozco-Ibarra

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Apoptosis in Alzheimer’s disease: insight into the signaling pathways and therapeutic avenues
                                        
                                    

                                    
                                        Article
                                        
                                         26 April 2023
                                    

                                

                                Sneha Kumari, Rishika Dhapola & Dibbanti HariKrishna Reddy

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Lee VM, Goedert M, Trojanowski JQ. Neurodegenerative tauopathies. Annu Rev Neurosci, 2001,24:1121–1159
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Delisle MB, Carpenter S. Neurofibrillary axonal swellings and amyotrophic lateral sclerosis. J Neurol Sci, 1984,63:241–250
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Axelsson R, Roytta M, Sourander P, et al. Hereditary diffuse leucoencephalopathy with spheroids. Acta Psychiatr Scand, 1984,69(Suppl 314):1–65

                    Google Scholar 
                

	Zhou L, Miller BL, McDaniel CH, et al. Frontotemporal dementia: neuropil spheroids and presynaptic terminal degeneration. Ann Neurol, 1998,44:99–109
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bu B, Klunemann H, Suzuki K, et al. Niemann-Pick disease type C yields possible clue for why cerebellar neurons do not form neurofibrillary tangles. Neurobiol Dis, 2002,11:285–297
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Zhang M, Li J, Chakrabarty P, et al. Cyclin-dependent kinase inhibitors attenuate protein hyperphos-phorylation, cytoskeletal lesion formation, and motor defects in Niemann-Pick type C mice. Am J Pathol, 2004,165:843–853
PubMed 
    CAS 
    
                    Google Scholar 
                

	Loftus SK, Morris JA, Carstea ED, et al. Murine model of Niemann-Pick C disease: mutation in a cholesterol homeostasis gene. Science, 1997,277:232–235
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hallows JL, Chen K, DePinho RA, et al. Decreased cyclindependent kinase 5 (cdk5) activity is accompanied by redistribution of cdk5 and cytoskeletal proteins and increased cytoskeletal protein phosphorylation in p35 null mice. J Neurosci, 2003,23:10633–10644
PubMed 
    CAS 
    
                    Google Scholar 
                

	Voikar V, Rauvala H, Ikonen E. Cognitive deficit and development of motor impairment in a mouse model of Niemann-Pick type C disease. Behav Brain Res, 2002,132:1–10
Article 
    PubMed 
    
                    Google Scholar 
                

	Herrup K, Arendt T. Re-expression of cell cycle proteins induces neuronal cell death during Alzheimer’s disease. J Alzheimers Dis, 2002,4:243–247
PubMed 
    CAS 
    
                    Google Scholar 
                

	Elleder M, Jirasek A. Neuropathology of various types of Niemann-Pick disease. Acta Neuropathol Suppl (Berl), 1981,7:201–203
CAS 
    
                    Google Scholar 
                

	Lisa D, Griffin, WH Gong, et al. Niemann-Pick type C disease involves disrupted neurosteroidgenesis and responds to allopregnanolone. Nat Med, 2004,10:704–711
Article 
    
                    Google Scholar 
                

	Matsushita M, Tomizawa K, YF Lu, et al. Distinct cellular compartment of cyclin-dependent kinase 5 (Cdk5) and neuron-specific Cdk5 activator protein (p35nck5a) in the developing rat cerebellum. Brain Res, 1996,734:1–2
Article 
    
                    Google Scholar 
                

	Janice L. Hallows JL, Robert E, et al. p35/p25 is not essential for tau and cytoskeletal pathology or neuronal loss in niemann-pick type C disease. J Neurosci, 2006,26:2738–2744
Article 
    
                    Google Scholar 
                

	Bitao Bu, Jin Li, Davies P, et al. Deregulation of cdk5, hyperphosphorylation, and cytoskeletalPathology in the Niemann-Pick type C murine model. J Neurosci, 2002, 22:6515–6525

                    Google Scholar 
                

	Vincent I, Jicha G, Rosado M, et al. Aberrant expression of mitotic cdc2/cyclin B1 kinase in degenerating neurons of Alzheimer’s disease brain. J Neurosci, 1997,17: 3588–3598
PubMed 
    CAS 
    
                    Google Scholar 
                

	Busser J, Geldmacher DS, Herrup K. Ectopic cell cycle proteins predict the sites of neuronal cell death in Alzheimer’s disease brain. J Neurosci, 1998,18: 2801–2807
PubMed 
    CAS 
    
                    Google Scholar 
                

	Nguyen MD, Boudreau M, Kriz J, et al. Cell cycle regulators in the neuronal death pathway of amyotrophic lateral sclerosis caused by mutant superoxide dismutase 1. J Neurosci, 2003, 23:2131–2140
PubMed 
    CAS 
    
                    Google Scholar 
                

	Camins A, Verdaguer E, Folch J, et al. The role of CDK5/P25 formation/inhibition in neurodegeneration. Drug News Perspect, 2006,19:453
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Neurology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, Wuhan, 430030, China
Youguo Hao 
            (郝又国), Dengji Pan 
            (潘邓记), Min Zhang 
            (张 旻), Jinzhi Xu 
            (徐金枝), Linjuan Li 
            (李琳娟), Jiajun Wei 
            (魏佳军) & Xuezhen Wang 
            (王雪真)


Authors	Youguo Hao 
            (郝又国)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Dengji Pan 
            (潘邓记)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Min Zhang 
            (张 旻)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Jinzhi Xu 
            (徐金枝)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Linjuan Li 
            (李琳娟)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Jiajun Wei 
            (魏佳军)View author publications
You can also search for this author in
                        PubMed Google Scholar



	Xuezhen Wang 
            (王雪真)View author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Youguo HAO and Dengji PAN contributed equally to this study.
This study was supported by a grant from the National Natural Sciences Foundation of China (No. 30400141, 30670737).


Rights and permissions
Reprints and permissions


About this article
Cite this article
Hao, Y., Pan, D., Zhang, M. et al. The neuroprotective effects of cyclin-dependent kinase-5 inhibition in mice with Niemann-Pick disease type C.
                    J. Huazhong Univ. Sci. Technol. [Med. Sci.] 29, 324–329 (2009). https://doi.org/10.1007/s11596-009-0312-0
Download citation
	Received: 23 December 2008

	Published: 10 June 2009

	Issue Date: June 2009

	DOI: https://doi.org/10.1007/s11596-009-0312-0


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
	Niemann-Pick disease type C
	cyclin dependent kinase-5
	cytoskeleton hyperphosphorylation
	small interfering RNA
	recombinant adeno-associated virus








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.92.147.230
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    