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            Abstract
Antibiotic resistance is common in bacteria that cause disease in man and animals and is usually determined by plasmids. The prevalence of such plasmids, and the range of drugs to which they confer resistance, have increased greatly in the past 25 yr. It has become clear from work in many laboratories that plasmids have acquired resistance genes, of ultimately unknown origin, as insertions into their circular DNA. The intensive use of antibiotics since their introduction in the 1940s can explain the spread of plasmids that have acquired such genes but little is known of the incidence of plasmids in pathogenic bacteria before the widespread use of antibiotics in medicine. E. D. G. Murray collected strains of Enterobacteriaceae from 1917 to 1954; we now report that 24% of these encode information for the transfer of DNA from one bacterium to another. From at least 19% of the strains, conjugative plasmids carrying no antibiotic resistance were transferred to Escherichia coli K-12.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        A large self-transmissible resistance plasmid from Nigeria contains genes that ameliorate a carrying cost
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 December 2019
                                    

                                

                                Rubén Monárrez, Molly Braun, … Iruka N. Okeke

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Plasmid- and strain-specific factors drive variation in ESBL-plasmid spread in vitro and in vivo
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 November 2020
                                    

                                

                                Fabienne Benz, Jana S. Huisman, … Sebastian Bonhoeffer

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Host dependent maintenance of a blaNDM-1-encoding plasmid in clinical Escherichia coli isolates
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 June 2020
                                    

                                

                                João Alves Gama, Julia Kloos, … Ørjan Samuelsen

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Anderson, E. S. Nature 208, 1016–1017 (1965).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Jacob, A. E. et al. in DNA Insertion Elements, Plasmids and Episomes (eds Bukhari, A. I., Shapiro, J. A. & Adhya, S. L.) 607–638 (Cold Spring Harbor Laboratory, New York, 1977).

                    Google Scholar 
                

	Willetts, N. & Crowther, C. Genet. Res. 37, 311–316 (1981).
Article 
    CAS 
    
                    Google Scholar 
                

	Bradley, D. E. Plasmid 4, 155–169 (1980).
Article 
    CAS 
    
                    Google Scholar 
                

	Datta, N., Hughes, V. & Nugent, M. in Plasmids of Medical, Environmental and Commercial Importance (eds Timmis, K. N. & Pühler, A.) 175–182 (Elsevier, Amsterdam, 1979).

                    Google Scholar 
                

	Matthew, M. & Harris, A. M. J. gen. Microbiol. 94, 55–67 (1976).
Article 
    CAS 
    
                    Google Scholar 
                

	Schottel, J., Mandal, A., Clark, D., Silver, S. & Hedges, R. W. Nature 251, 335–337 (1974).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Nakahara, H., Ishikawa, T., Sarai, Y., Kondo, I. & Mitsuhashi, S. Nature 266, 165–167 (1977).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Summers, A. O. & Jacoby, G. A. J. Bact. 129, 276–281 (1977).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Bradley, D. E., Hughes, V. M., Richards, H. & Datta, N. Plasmid 7, 230–238 (1982).
Article 
    CAS 
    
                    Google Scholar 
                

	Ishihara, M., Kamio, Y. & Terawaki, Y. Biochem. biophys. Res. Commun. 82, 74–80 (1978).
Article 
    CAS 
    
                    Google Scholar 
                

	Hedges, R. W. & Baumberg, S. J. Bact. 115, 459–460 (1973).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Summers, A. O. & Silver, S. A. Rev. Microbiol. 32, 637–672 (1978).
Article 
    CAS 
    
                    Google Scholar 
                

	Elek, S. D. & Higney, L. J. med. Microbiol. 3, 103–110 (1970).
Article 
    CAS 
    
                    Google Scholar 
                

	Jamieson, A. F., Bremner, D. A., Bergquist, P. L. & Lane, H. E. D. J. gen. Microbiol. 113, 73–81 (1979).
Article 
    CAS 
    
                    Google Scholar 
                

	Lederberg, J., Cavalli, L. L. & Lederberg, E. M. Genetics 37, 720–730 (1952).
CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Lewis, M. J. Lancet i, 1389–1393 (1968).
Article 
    
                    Google Scholar 
                

	Smith, H. W. & Linggood, M. A. J. gen. Microbiol. 62, 287–299 (1970).
Article 
    CAS 
    
                    Google Scholar 
                

	Anderson, E. S. Br. med. J. 2, 1289–1291 (1965).
Article 
    CAS 
    
                    Google Scholar 
                

	Datta, N., Hughes, V. M., Nugent, M. E. & Richards, H. Plasmid 2, 182–196 (1976).
Article 
    
                    Google Scholar 
                

	McHugh, G. L., Moellering, R. C., Hopkins, C. C. & Swartz, M.N. Lancet i, 235–240 (1975).
Article 
    
                    Google Scholar 
                

	Broome-Smith, J. Plasmid 4, 51–63 (1980).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Bacteriology, Royal Postgraduate Medical School, Du Cane Road, London, W12 0HS, UK
Victoria M. Hughes & Naomi Datta


Authors	Victoria M. HughesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Naomi DattaView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Hughes, V., Datta, N. Conjugative plasmids in bacteria of the ‘pre-antibiotic’ era.
                    Nature 302, 725–726 (1983). https://doi.org/10.1038/302725a0
Download citation
	Received: 06 December 1982

	Accepted: 10 February 1983

	Published: 01 April 1983

	Issue Date: 21 April 1983

	DOI: https://doi.org/10.1038/302725a0


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

                
                    	
                            
                                
                                    
                                        An updated review on how biochar may possess potential in soil ARGs control on aspects of source, fate and elimination
                                    
                                

                            
                                
                                    	Haibo Li
	Ying Lin
	Sihan Li


                                
                                Biochar (2024)

                            
	
                            
                                
                                    
                                        Polyphenolic phytochemicals as natural feed additives to control bacterial pathogens in the chicken gut
                                    
                                

                            
                                
                                    	Afnan Al-Mnaser
	Mohammed Dakheel
	Martin Woodward


                                
                                Archives of Microbiology (2022)

                            
	
                            
                                
                                    
                                        Within-host bacterial growth dynamics with both mutation and horizontal gene transfer
                                    
                                

                            
                                
                                    	Ramsès Djidjou-Demasse
	Samuel Alizon
	Mircea T. Sofonea


                                
                                Journal of Mathematical Biology (2021)

                            
	
                            
                                
                                    
                                        Pharmacotherapy of resistant enteric pathogens in combination with medicinal plants extracts and antibiotics
                                    
                                

                            
                                
                                    	Shakeel Ahmad
	Shehzad Ahmad
	Kashif Syed Haleem


                                
                                Applied Nanoscience (2020)

                            
	
                            
                                
                                    
                                        Comparative mangrove metagenome reveals global prevalence of heavy metals and antibiotic resistome across different ecosystems
                                    
                                

                            
                                
                                    	Madangchanok Imchen
	Ranjith Kumavath
	Vasco Azevedo


                                
                                Scientific Reports (2018)

                            


                

            

        
    

            
                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 — 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: ]
