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            Abstract
SODIUM-potassium-activated, magnesium-dependent, adenosine triphosphatase (Na+, K+, Mg2+-ATPase) is widely accepted as an essential factor in sodium transport1, and observations on fish substantiate this view. There are concurrent increases, for example, of both Na+, K+, Mg2+-ATPase activity and osmoregulatory sodium transport2, in the intestinal mucosae3,4 and the gills3,5 of euryhaline teleosts during adaptation to seawater. Furthermore, the gills of stenohaline seawater teleosts, which actively secrete sodium, exhibit higher Na+, K+, Mg2+-ATPase activity than the gills of stenohaline freshwater teleosts, which do not actively secrete sodium3,5. Na+, K+, Mg2+-ATPase therefore seems to be important in maintaining tissue osmolarity well below that of seawater. It is disquieting to report therefore that Na+, K+, Mg2+-ATPase activity in the intestinal mucosae and gills of marine teleosts is inhibited by the organochlorine insecticide DDT. This observation may help to clarify the unexplained sensitivity of teleosts to DDT6.




            
                
                    

    
        
            
                
                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
We are sorry, but there is no personal subscription option available for your country.
More Information


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
        



    

                
                    
                


                
            

            
                References
	Skou, J. C., Physiol. Rev., 45, 596 (1965).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Parry, G., Biol. Rev., 41, 392 (1966).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jampol, L. M., and Epstein, F. H., Amer. J. Physiol, 218, 607 (1970).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Oide, M., Annot. Zool. Japon., 40, 130 (1967).
CASÂ 
    
                    Google ScholarÂ 
                

	Kamiya, M., and Utida, S., Comp. Biochem. Physiol., 31, 671 (1969).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	O'Brien, R. D., InsectÃ¬cides: Action and Metabolism (Academic Press, New York and London, 1967).

                    Google ScholarÂ 
                

	Hulbert, E. M., J. Fish. Res. Board Canada, 25, 2609 (1968).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Colton, J. B., J. Fish. Res. Board Canada, 26, 2746 (1969).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Fiske, C. H., and SubbaRow, Y., J. Biol. Chem., 66, 375 (1925).
CASÂ 
    
                    Google ScholarÂ 
                

	Layne, E., in Methods in Enzymology (edit. by Colowick, S. P., and Kaplan, N. O.) 3, 447 (Academic Press, New York, 1957).
BookÂ 
    
                    Google ScholarÂ 
                

	Butler, P. A., in Chemical Fallout (edit. by Miller, M. W., and Berg, G. G.), 205 (Thomas, Springfield, Illinois, 1969).

                    Google ScholarÂ 
                

	Adamson, R. H., Sullivan, J. B., and Rail, D. P., Bull. Mt. Desert Isl. Biol. Lab., 9, 2 (1969).

                    Google ScholarÂ 
                

	Kamiya, M., and Utida, S., Comp. Biochem. Physiol., 26, 675 (1968).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Holden, A. V., Ann. Appl. Biol., 50, 467 (1962).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Allison, D., Kallman, B. J., Cope, O. B., and Van Valin, C. C., Science, 142, 958 (1963).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Warner, K., and Fenderson, O. C., J. Wildlife Management, 26, 86 (1962).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Duffy, J. R., and O'Connell, D., J. Fish. Res. Board Canada, 25, 189 (1968).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bliss, C. I., Science, 79, 38 (1934).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Mt. Desert Island Biological Laboratory, Salisbury Cove, Maine, 04672
RALPH H. JANICKIÂ &Â WILLIAM B. KINTER


Authors	RALPH H. JANICKIView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	WILLIAM B. KINTERView 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
JANICKI, R., KINTER, W. DDT inhibits Na+, K+, Mg2+-ATPase in the Intestinal Mucosae and Gills of Marine Teleosts.
                    Nature New Biology 233, 148â€“149 (1971). https://doi.org/10.1038/newbio233148a0
Download citation
	Received: 22 March 1971

	Revised: 13 May 1971

	Issue Date: 29 September 1971

	DOI: https://doi.org/10.1038/newbio233148a0


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

                
                    	
                            
                                
                                    
                                        Potential mechanisms of Na+/K+-ATPase attenuation by heat and pesticides co-exposure in goldfish: role of cellular apoptosis, oxidative/nitrative stress, and antioxidants in gills
                                    
                                

                            
                                
                                    	Brittney Lacy
	Md Sadequr Rahman
	Md Saydur Rahman


                                
                                Environmental Science and Pollution Research (2022)

                            
	
                            
                                
                                    
                                        Effects ofddt and malathion on tissue succinic dehydrogenase activity (sdh) and lactic dehydrogenase isoenzymes (LDH) ofSarotherodon mossamhicus (Peters)
                                    
                                

                            
                                
                                    	K Ramalingam


                                
                                Proceedings: Animal Sciences (1985)

                            
	
                            
                                
                                    
                                        In vitro inhibition of rat brain ATPase, pNPPase, and ATP-32Pi exchange by chlorinated-diphenyl ethanes and cyclodiene insecticides
                                    
                                

                            
                                
                                    	Leroy C. Folmar


                                
                                Bulletin of Environmental Contamination and Toxicology (1978)

                            
	
                            
                                
                                    
                                        In vivo effect on ATPase in certain tissues of labeorohita andSaccobranchus fossilis, following Chronic Chlordane Intoxication
                                    
                                

                            
                                
                                    	S. R. Verma
	S. K. Bansal
	R. C. Dalela


                                
                                Bulletin of Environmental Contamination and Toxicology (1978)

                            
	
                            
                                
                                    
                                        Protein-liposome interactions and their relevance to the structure and function of cell membranes
                                    
                                

                            
                                
                                    	Harold K. Kimelberg


                                
                                Molecular and Cellular Biochemistry (1976)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News & Comment
                                
                            


                	
                            
                                RSS feed
                            
                        


            

        
    
    
        

        
    



    
        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 New Biology (Nature New Biology)
                
                
    
    
        ISSN 2058-1092 (online)
    
    


                
    
    
        ISSN 0090-0028 (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: ]
