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            Abstract
THE hippocampus is particularly vulnerable to a variety of conditions, such as anoxia, status epilepticus and senile dementia, in which central neurones are lost1,2. Most commonly, the lesion involves only the Sommer sector (h1) and the endfolium (h3â€“h5), sparing area h2, the fascia dentata and most regions outside the hippocampal formation. The consequences for hippocampal connections are unknown. Studies on the rat hippocampus suggest that connections made by the affected neurones could be replaced by axons of other neurones which project to the same areas3,4. These anomalous synapses might either compensate in part for the loss of cells or contribute to whatever functional deficits may derive from the lesion. Since a good deal is known about afferent and efferent hippocampal connections in the rat, this animal might serve as a model for studies of hippocampal damage. However, the selective pathology seen clinically cannot be reproduced by conventional lesioning techniques. Ideally, one would like to use a toxin relatively specific for the neurones in question. Kainic acid, a potent excitatory analogue of glutamic acid5â€“7, has been used to destroy neurones in the arcuate nucleus8 and striatum,9â€“11 while sparing fibres which pass to or through these regions. Previous workers have also briefly noted lesions in the hippocampus,8,11 but these were not described. Accordingly, we injected kainic acid intraventricularly into the rat brain and studied its effect on hippocampal neurones. We now report the unusual sensitivity of CA3â€“CA4, and to a lesser extent CA1, pyramidal cells to this agent. Our results suggest that kainic acid lesions can provide a model of hippocampal damage in man.




            
                
                    

    
        
            
                
                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

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Human neocortical expansion involves glutamatergic neuron diversification
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 October 2021
                                    

                                

                                Jim Berg, Staci A. Sorensen, â€¦ Ed S. Lein

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Dopamine neuron degeneration in the Ventral Tegmental Area causes hippocampal hyperexcitability in experimental Alzheimerâ€™s Disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 January 2024
                                    

                                

                                Elena Spoleti, Livia La Barbera, â€¦ Marcello Dâ€™Amelio

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        In vivo assessment of mechanisms underlying the neurovascular basis of postictal amnesia
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 September 2020
                                    

                                

                                Jordan S. Farrell, Roberto Colangeli, â€¦ G. Campbell Teskey

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Minckler, J. (ed.) Pathology of the Nervous System 2, (McGrawHill, New York, 1971).

	Blackwood, W. & Corsellis, J. A. N. (eds) Greenfield's Neuropathology (Arnold, London, 1976).

	Lynch, G. & Cotman, C. W. in The Hippocampus 1, (eds Isaacson, R. L. &Pribram, K. H.) 123â€“155 (Plenum, New York, 1975).
BookÂ 
    
                    Google ScholarÂ 
                

	Cotman, C. W. & Lynch, G. S. in Neuronal Recognition (ed. Barondes, S. H.) 69â€“108 (Plenum, New York, 1976).
BookÂ 
    
                    Google ScholarÂ 
                

	Shinozaki, H. & Konishi, S. Brain Res. 24, 368â€“371 (1970).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Johnston, G. A. R., Curtis, D. R., Davies, J. & McCulloch, R. M. Nature 248, 804â€“805 (1974).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Biscoe, T. J., Evans, R. H., Headley, P. M., Martin, M. & Watkins, J. C. Nature 255, 166â€“167 (1975).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Olney, J. W., Rhee, V. & Ho, O. L. Brain Res. 77, 507â€“512 (1974).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Coyle, J. T., Schwarcz, R. Nature 263, 244â€“246 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McGeer, E. G. & McGeer, P. L. Nature 263, 517â€“519 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schwarcz, R. & Coyle, J. T. Brain Res. 127, 235â€“249 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Elliott, K. A. C. in Handbook of Neurochemistry 2 (ed. Lajtha, A.) 103â€“114 (Vol. 2 Plenum, New York 1969).
BookÂ 
    
                    Google ScholarÂ 
                

	Hjorth-Simonsen, A. Stain Tech. 45, 199â€“204 (1970).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hattori, T. & McGeer, E. G. Brain Res. 129, 174â€“180 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Olney, J. W., Sharpe, L. G. & de Gubareff, T. Neurosci. Abst. 1, 371 (1975).

                    Google ScholarÂ 
                

	Herkenham, M. Neurosci. Abst. 2, 387 (1976).

                    Google ScholarÂ 
                

	Meldrum, B. S. & Brierley, J. B. Brain Res. 48, 361â€“365 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meldrum, B. S. & Brierley, J. B. Archs Neurol. 28, 10â€“17 (1973).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meldrum, B. S., Horton, R. W. & Brierley, J. B. Brain 97, 407â€“418 (1974).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Purpura, D. P. & Gonzalez-Monteagudo, O. J. Neuropath. exp. Neurol. 19, 421â€“432 (1960).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nadler, J. V., Vaca, K. W., White, W. F., Lynch, G. S. & Cotman, C. W. Nature 260, 538â€“540 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Storm-Mathisen, J. Brain Res. 120, 379â€“386 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	White, W. F., Nadler, J. V., Hamberger, A., Cotman, C. W. & Cummins, J. T. Nature 270, 356â€“357 (1978).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Lorente de NÃ³, R. J. Psychol. Neurol., Lpz. 46, 113â€“177 (1934).

                    Google ScholarÂ 
                

	Shute, C. C. D. & Lewis, P. R. Nature 199, 1160â€“1164 (1963).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Shute, C. C. D. & Lewis, P. R. Z. Zellforsch. 69, 334â€“343 (1966).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Haug, F.-M. S. Z. Anat. Entwickl.-Gesch. 145, 1â€“27 (1974).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Psychobiology, University of California, Irvine, California, 92717
J. VICTOR NADLER,Â BRUCE W. PERRYÂ &Â CARL W. COTMAN


Authors	J. VICTOR NADLERView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	BRUCE W. PERRYView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	CARL W. COTMANView 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
NADLER, J., PERRY, B. & COTMAN, C. Intraventricular kainic acid preferentially destroys hippocampal pyramidal cells.
                    Nature 271, 676â€“677 (1978). https://doi.org/10.1038/271676a0
Download citation
	Received: 03 October 1977

	Accepted: 21 November 1977

	Issue Date: 16 February 1978

	DOI: https://doi.org/10.1038/271676a0


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

                
                    	
                            
                                
                                    
                                        Congenital hypothyroidism impairs spine growth of dentate granule cells by downregulation of CaMKIV
                                    
                                

                            
                                
                                    	Qingying Tang
	Shuxia Chen
	Youjia Wu


                                
                                Cell Death Discovery (2021)

                            
	
                            
                                
                                    
                                        Investigation of Cerebral O-(2-[18F]Fluoroethyl)-L-Tyrosine Uptake in Rat Epilepsy Models
                                    
                                

                            
                                
                                    	Carina Stegmayr
	Rainer Surges
	Karl-Josef Langen


                                
                                Molecular Imaging and Biology (2020)

                            
	
                            
                                
                                    
                                        Histoarchitecture restoration of cerebellar sub-layers as a response to estradiol treatment following Kainic acid-induced spinal cord injury
                                    
                                

                            
                                
                                    	Amany Farag
	S. Lashen
	R. Eltaysh


                                
                                Cell and Tissue Research (2019)

                            
	
                            
                                
                                    
                                        Glutamate-induced and NMDA receptor-mediated neurodegeneration entails P2Y1 receptor activation
                                    
                                

                            
                                
                                    	Ana P. SimÃµes
	Carla G. Silva
	Ricardo J. Rodrigues


                                
                                Cell Death & Disease (2018)

                            
	
                            
                                
                                    
                                        Animal Models of Seizures and Epilepsy: Past, Present, and Future Role for the Discovery of Antiseizure Drugs
                                    
                                

                            
                                
                                    	Wolfgang LÃ¶scher


                                
                                Neurochemical Research (2017)

                            


                

            

        
    

            
                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

                            
    
        
            
                [image: 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
	protocols.io
	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 Middle East


            


        

    

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


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    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
            
        


    









    [image: ]







[image: ]
