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            Abstract
INVERTEBRATE photoreceptors show electrical changes which apparently result from isomerisation of single rhodopsin molecules by light or thermal energy1â€“3. Observation of corresponding phenomena in vertebrates has been prevented by intercellular electrical coupling, which averages membrane potential over many photoreceptors4â€“6. Recently, however, recordings of membrane current from individual rod outer segments have revealed responses to single photons7,8. Here we report that similar electrical events occasionally occur in darkness, perhaps because of thermal isomerisation of rhodopsin.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Changing the firing threshold for normal optic nerve axons by the application of infra-red laser light
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 October 2021
                                    

                                

                                Lavinia J. Austerschmidt, Nadine I. Schottler, â€¦ Mark D. Baker

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Ultrafast structural changes direct the first molecular events of vision
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 March 2023
                                    

                                

                                Thomas Gruhl, Tobias Weinert, â€¦ Valerie Panneels

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The counterionâ€“retinylidene Schiff base interaction of an invertebrate rhodopsin rearranges upon light activation
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 May 2019
                                    

                                

                                Takashi Nagata, Mitsumasa Koyanagi, â€¦ Akihisa Terakita

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Fuortes, M. G. F. & Yeandle, S. J. gen. Physiol. 47, 443â€“463 (1964).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Scholes, J. Cold Spring Harb. Symp. quant. Biol. 40, 517â€“527 (1965).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Srebro, R. & Behbehani, M. J. Physiol., Lond. 224, 349â€“361 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fain, G. L. Science 187, 838â€“841 (1975).
ArticleÂ 
    CASÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Lamb, T. D. & Simon, E. J. J. Physiol., Lond. 263, 257â€“286 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schwartz, E. A. J. Physiol., Lond. 257, 379â€“406 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yau, K.-W., Lamb, T. D. & Baylor, D. A. Nature 269, 78â€“80 (1977).
ArticleÂ 
    CASÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Baylor, D. A., Lamb, T. D. & Yau, K.-W. J. Physiol., Lond. 288, 613â€“634 (1979).
CASÂ 
    
                    Google ScholarÂ 
                

	Baylor, D. A., Lamb, T. D. & Yau, K.-W. J. Physiol., Lond. 288, 589â€“611 (1979).
CASÂ 
    
                    Google ScholarÂ 
                

	Fuortes, M. G. F. & Hodgkin, A. L. J. Physiol., Lond. 172, 239â€“263 (1964).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Penn, R. D. & Hagins, W. A. Biophys. J. 12, 1073â€“1094 (1972).
ArticleÂ 
    CASÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Ashmore, J. F. & Falk, G. Nature 270, 69â€“71 (1977).
ArticleÂ 
    CASÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Hubbard, R. J. biol. Chem. 241, 1814â€“1818 (1966).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hubbard, R. J. gen. Physiol. 42, 259â€“280 (1958).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lynn, P. A. An Introduction to the Analysis and Processing of Signals (Macmillan, London, 1973).

                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Neurobiology, Sherman Fairchild Center, Stanford University School of Medicine, Stanford, California, 94305
K.-W. YAU,Â G. MATTHEWSÂ &Â D. A. BAYLOR


Authors	K.-W. YAUView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	G. MATTHEWSView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	D. A. BAYLORView 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
YAU, KW., MATTHEWS, G. & BAYLOR, D. Thermal activation of the visual transduction mechanism in retinal rods.
                    Nature 279, 806â€“807 (1979). https://doi.org/10.1038/279806a0
Download citation
	Received: 12 March 1979

	Accepted: 10 May 1979

	Issue Date: 28 June 1979

	DOI: https://doi.org/10.1038/279806a0


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

                
                    	
                            
                                
                                    
                                        Pinopsin evolved as the ancestral dim-light visual opsin in vertebrates
                                    
                                

                            
                                
                                    	Keita Sato
	Takahiro Yamashita
	Yoshinori Shichida


                                
                                Communications Biology (2018)

                            
	
                            
                                
                                    
                                        Origin of the low thermal isomerization rate of rhodopsin chromophore
                                    
                                

                            
                                
                                    	Masataka Yanagawa
	Keiichi Kojima
	Yoshinori Shichida


                                
                                Scientific Reports (2015)

                            
	
                            
                                
                                    
                                        Temperature effects on low-light vision in juvenile rockfish (Genus Sebastes) and consequences for habitat utilization
                                    
                                

                            
                                
                                    	C. R. L. Reilly
	S. H. Thompson


                                
                                Journal of Comparative Physiology A (2007)

                            
	
                            
                                
                                    
                                        Phototransduction in mouse rods and cones
                                    
                                

                            
                                
                                    	Yingbin Fu
	King-Wai Yau


                                
                                PflÃ¼gers Archiv - European Journal of Physiology (2007)

                            
	
                            
                                
                                    
                                        Circadian clock in Limulus brain increases response and decreases noise of retinal photoreceptors
                                    
                                

                            
                                
                                    	E. Kaplan
	R. B. Barlow


                                
                                Nature (1980)

                            


                

            

        
    

            
                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
	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


    





        
    
        [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: ]
