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            Abstract
THE inositol 1,4,5-trisphosphate (InsP3) receptor acts as an InsP3-gated Ca2+ release channel in a variety of cell types1,2. Type 1 InsP3 receptor (IP3R1) is the major neuronal member of the IP3R family in the central nervous system3,4, predominantly enriched in cerebellar Purkinje cells but also concentrated in neurons in the hippocampal CA1 region, caudate-putamen, and cerebral cortex5,6. Here we report that most IP3R1-deficient mice generated by gene targeting die in utero, and born animals have severe ataxia and tonic or tonic-clonic seizures and die by the weaning period. An electroencephalogram showed that they suffer from epilepsy, indicating that IP3R1 is essential for proper brain function. However, observation by light microscope of the haematoxylinâ€“eosin staining of the brain and peripheral tissues of IP3R1-deficient mice showed no abnormality, and the unique electrophysiological properties of the cerebellar Purkinje cells of IP3R1-deficient mice were not severely impaired.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Crym-positive striatal astrocytes gate perseverative behaviour
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 February 2024
                                    

                                

                                Matthias Ollivier, Joselyn S. Soto, â€¦ Baljit S. Khakh

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        A model of humanÂ neural networks reveals NPTX2Â pathologyÂ in ALS and FTLD
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 February 2024
                                    

                                

                                Marian Hruska-Plochan, Vera I. Wiersma, â€¦ Magdalini Polymenidou

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Loss of WIPI4 in neurodegeneration causes autophagy-independent ferroptosis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 March 2024
                                    

                                

                                Ye Zhu, Motoki Fujimaki, â€¦ David C. Rubinsztein

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Berridge, M. J. Nature 361, 315â€“325 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mikoshiba, K. Trends pharmacol. Sci. 14, 86â€“89 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yamamoto-Hino, M. et al. NeuroReport 6, 273â€“276 (1995).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Furuichi, T., Kohda, K., Miyawaki, A. & Mikoshiba, K. Curr. Opin. Neurobiol. 4, 294â€“303 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nakanishi, S., Maeda, N. & Mikoshiba, K. J. Neurosci. 11, 2075â€“2086 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Furuichi, T. et al. Receptors and Channels 1, 11â€“24 (1993).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Takeshima, H. et al. Nature. 369, 556â€“559 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	De Smedt, D. H. et al. J. biol. Chem. 269, 21691â€“21698 (1994).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Yagisawa, H. et al. J. biol. Chem. 269, 20179â€“20188 (1994).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Maeda, N., Niinobe, M., Inoue, Y. & Mikoshiba, K. Devl Biol. 133, 67â€“76 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Llinas, R. & Sugimori, M. J. Physiol., Lond. 305, 171â€“195 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Crepel, F. & Penit-Soria, J. J. Physiol., Lond. 372, 1â€“23 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Eccles, J. C., Ito, M. & Szentagothal, J. The Cerebellum as a Neuronal Machine (Springer, Berlin. 1967).
BookÂ 
    
                    Google ScholarÂ 
                

	Llano, I., Marty, A., Armstrong, C. M. & Konnerth, A. J. Physiol., Lond. 434, 183â€“213 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Aiba, A. et al. Cell 79, 377â€“388 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Konnerth, A., Llano, I. & Armstrong, C. M. Proc. natn. Acad. Sci. U.S.A 87, 2662â€“2665 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lyon, M. F. & Searle, A. G. Genetic Variants and Strains of the Laboratory Mouse, 2nd edn (Oxford Univ. Press, 1989).

                    Google ScholarÂ 
                

	Yagi, T. et al. Proc. natn. Acad. Sci. U.S.A. 87, 9918â€“9922 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Maeda, N., Niinobe, M., Nakahira, K. & Mikoshiba, K. J. Neurochem. 51, 1724â€“1730 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Furuichi, T. et al. Nature 342, 32â€“38 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Maeda, N., Niinobe, M. & Mikoshiba, K. EMBO J. 9, 61â€“67 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Miyawaki, A., Furuichi, T., Maeda, N. & Mikoshiba, K. Neuron 5, 11â€“18 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nakade, S., Maeda, N. & Mikoshiba, K. Biochem. J. 277, 125â€“131 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nagata, E. et al. Neuroscience 61, 983â€“990 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	S. SakakibaraÂ &Â H. Okano
Present address: Department of Molecular Neurobiology, Institute of Basic Medical Sciences, and Center of TARA, University of Tsukuba, Tsukuba, Ibaraki, 305, Japan

	S. K. Mikoshiba: To whom correspondence should be addressed.


Authors and Affiliations
	Department of Molecular Neurobiology, Institute of Medical Science, University of Tokyo, Minato-ku, Tokyo, 108, Japan
M. Matsumoto,Â T. Nakagawa,Â T. Inoue,Â S. Sakakibara,Â M. Yamada,Â H. Yoneshima,Â A. Miyawaki,Â Y. Furuichi,Â H. OkanoÂ &Â S. K. Mikoshiba

	Department of Cell Biology, Cancer Institute, Toshima-ku, Tokyo, 170, Japan
M. Matsumoto,Â T. Nakagawa,Â H. Takano,Â J. KunoÂ &Â T. Noda

	Department of Neurology, School of Medicine, Keio University, Shinjuku-ku, Tokyo, 160, Japan
E. NagataÂ &Â K. Tanaka

	Molecular Neurobiology Laboratory, Tsukuba Life Science Center, The Institute of Physical and Chemical Research (RIKEN), Koyadai, Tsukuba-shi, Ibaraki, 305, Japan
S. K. Mikoshiba

	Calciosignal Net Project, Exploratory Research for Advanced Technology (ERATO), JRDC 2-9-3 Shimo-meguro, Meguro-ku, Tokyo, 153, Japan
S. K. Mikoshiba


Authors	M. MatsumotoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T. NakagawaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T. InoueView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E. NagataView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	K. TanakaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	H. TakanoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J. KunoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	S. SakakibaraView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M. YamadaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	H. YoneshimaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	A. MiyawakiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Y. FuruichiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	H. OkanoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	S. K. MikoshibaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T. NodaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Matsumoto, M., Nakagawa, T., Inoue, T. et al. Ataxia and epileptic seizures in mice lacking type 1 inositol 1,4,5-trisphosphate receptor.
                    Nature 379, 168â€“171 (1996). https://doi.org/10.1038/379168a0
Download citation
	Received: 25 August 1995

	Accepted: 27 October 1995

	Issue Date: 11 January 1996

	DOI: https://doi.org/10.1038/379168a0


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Inositol 1,4,5-trisphosphate receptor type 1 autoantibody (ITPR1-IgG/anti-Sj)-associated autoimmune cerebellar ataxia, encephalitis and peripheral neuropathy: review of the literature
                                    
                                

                            
                                
                                    	Sven Jarius
	Stefan BrÃ¤uninger
	Christian Roth


                                
                                Journal of Neuroinflammation (2022)

                            
	
                            
                                
                                    
                                        Consensus Paper: Strengths and Weaknesses of Animal Models of Spinocerebellar Ataxias and Their Clinical Implications
                                    
                                

                            
                                
                                    	Jan Cendelin
	Marija Cvetanovic
	Mario Manto


                                
                                The Cerebellum (2022)

                            
	
                            
                                
                                    
                                        Motor Performances of Spontaneous and Genetically Modified Mutants with Cerebellar Atrophy
                                    
                                

                            
                                
                                    	Robert Lalonde
	Catherine Strazielle


                                
                                The Cerebellum (2019)

                            
	
                            
                                
                                    
                                        Deletion of IP3R1 by Pdgfrb-Cre in mice results in intestinal pseudo-obstruction and lethality
                                    
                                

                            
                                
                                    	Hong Wang
	Ran Jing
	Kunfu Ouyang


                                
                                Journal of Gastroenterology (2019)

                            
	
                            
                                
                                    
                                        The genetic architecture of aniridia and Gillespie syndrome
                                    
                                

                            
                                
                                    	Hildegard Nikki Hall
	Kathleen A. Williamson
	David R. FitzPatrick


                                
                                Human Genetics (2019)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    








