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            Abstract
Oestrogen is considered to be the â€˜femaleâ€™ hormone, whereas testosterone is considered the â€˜maleâ€™ hormone. However, both hormones are present in both sexes. Thus sexual distinctions are not qualitative differences, but rather result from quantitative divergence in hormone concentrations and differential expressions of steroid hormone receptors. In males, oestrogen is present in low concentrations in blood, but can be extraordinarily high in semen, and as high as 250â€‰pgâ€‰mlâˆ’1in rete testis fluids1,2, which is higher than serum oestradiol in the female3. It is well known that male reproductive tissues express oestrogen receptors4,5,6,7, but the role of oestrogen in male reproduction has remained unclear. Here we provide evidence of a physiological role for oestrogen in male reproductive organs. We show that oestrogen regulates the reabsorption of luminal fluid in the head of the epididymis. Disruption of this essential function causes sperm to enter the epididymis diluted, rather than concentrated, resulting in infertility. This finding raises further concern over the potential direct effects of environmental oestrogens on male reproduction and reported declines in human sperm counts8,9.
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                    Figure 1: Seminiferous tubules, rete testis and efferent ductules in ERKO and wild-type mice.[image: ]


Figure 2: Testicular mass between 32 and 185 days of age (mean Â± s.e.m.).[image: ]


Figure 3: Change in testis mass 48â€‰h after occlusion of the initial-segment epididymis.[image: ]


Figure 4: Ligated efferent ductules in vitro.[image: ]


Figure 5: The effects of in vitro ligation on changes in luminal area of efferent ductule segments 24â€‰h after ligation.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Multiple ageing effects on testicular/epididymal germ cells lead to decreased male fertility in mice
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 January 2024
                                    

                                

                                Tsutomu Endo, Kiyonori Kobayashi, â€¦ Masahito Ikawa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The influence of maternal androgen excess on the male reproductive axis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 December 2019
                                    

                                

                                Sarah Holland, Melanie Prescott, â€¦ Rebecca E. Campbell

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Deletion of neural estrogen receptor alpha induces sex differential effects on reproductive behavior in mice
                                        
                                    

                                    
                                        Article
                                         Open access
                                         20 April 2022
                                    

                                

                                Anne-Charlotte Trouillet, Suzanne Ducroq, â€¦ Sakina Mhaouty-Kodja

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Ganjam, V. K. & thinsp;Amann, R. P. Steroid content of fluids and sperm entering and leaving the bovine epididymis, in epididymal tissue, and in accessory sex gland secretions. Endocrinology 99, 1618â€“1630 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Free, M. J. & Jaffe, R. A. Collection of rete testis fluid from rats without previous efferent duct ligation. Biol. Reprod. 20, 269â€“278 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Smith, M. S., Freeman, M. E. & Neill, J. D. The control of progesterone secretion during the estrous cycle and early pseudopregnancy in the rat: prolactin, gonadotropin and steroid levels associated with rescue of the corpus luteum of pseudopregnancy. Endocrinology 96, 219â€“226 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cooke, P. S., Young, P., Hess, R. A. & Cunha, G. R. Estrogen receptor expression in developing epididymis, efferent ductules, and other male reproductive organs. Endocrinology 128, 2874â€“2879 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Greco, T., Duello, T. & Gorski, J. Estrogen receptors; estradiol; and diethylstilbestrol in early development: the mouse as a model for the study of estrogen receptors and estrogen sensitivity in embryonic development of male and female reproductive tracts. Endocr. Rev. 14, 59â€“71 (1993).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Schleicher, G., Drews, U., Stumpf, W. E. & Sar, M. Differential distribution of dihydrotestosterone and estradiol binding sites in the epididymis of the mouse. An autoradiographic study. Histochemistry 81, 139â€“147 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	West, N. & Brenner, R. Estrogen receptor in the ductuli efferentes epididymis and testis of rhesus and cynomolgus macaques. Biol. Reprod. 42, 533â€“538 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sharpe, R. M. & Skakkebaek, N. E. Are oestrogens involved in falling sperm counts and disorders of the male reproductive tract? Lancet 341, 1392â€“1395 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Auger, J., Kunstmann, J. M., Czyglik, F. & Jouannet, P. Decline in semen quality among fertile men in Paris during the past 20 years. N. Engl. J. Med. 332, 281â€“285 (1995).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hess, R. A. et al. Estrogen receptor (Î± &Î²) expression in the excurrent ducts of the adult male rat reproductive tract. J. Androl. 18, 602â€“611 (1997).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Fisher, J. S. et al. Immunolocalisation of oestrogen receptor-Î± within the testis and excurrent ducts of the rat and marmoset monkey from perinatal life to adulthood. J. Endocrinol. 153, 485â€“495 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ilio, K. & Hess, R. Structure and function of the ductuli efferentes: A review. Microsc. Res. Tech. 29, 432â€“467 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yeung, C. H., Cooper, T. G., Bergmann, M. & Schulze, H. Organization of tubules in the human caput epididymidis and the ultrastructure of their epithelia. Am. J. Anat. 191, 261â€“279 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Robaire, B. & Hermo, L. in The Physiology of Reproduction (eds Knobil, E. &Neill, J.) 999â€“1080 (Raven, New York, (1988)).

                    Google ScholarÂ 
                

	Chan, H. C., Zhou, W. L., Fu, W. O., Ko, W. H. & Wong, P. Y. Different regulatory pathways involved in ATP-stimulated chloride secretion in rat epididymal epithelium. J. Cell. Physiol. 164, 271â€“276 (1995).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Clulow, J., Jones, R. & Hansen, L. Micropuncture and cannulation studies of fluid composition and transport in the ductuli efferentes testis of the rat: comparisons with the homologous metanephric proximal tubule. Exp. Physiol. 79, 915â€“928 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lubahn, D. B. et al. Alteration of reproductive function but not prenatal sexual development after insertional disruption of the mouse estrogen receptor gene. Proc. Natl Acad. Sci. USA 90, 11162â€“11166 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Korach, K. S. et al. Estrogen receptor gene disruption: molecular characterization and experimental and clinical phenotypes. Recent Prog. Horm. Res. 51, 159â€“186 (1996).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Eddy, E. M. et al. Targeted disruption of the estrogen receptor gene in male mice causes alteration of spermatogenesis and infertility. Endocrinology 137, 4796â€“4805 (1996).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Smith, G. The effects of ligation and the vasa efferentia and vasectomy on testicular function in the adult rat. Endocrinology 23, 385â€“399 (1962).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hess, R., Moore, B., Forrer, J., Linder, R. & Abuel-Atta, A. The fungicide benomyl [methyl 1-butylcarbamoyl-2-benzimidazole carbamate] causes testicular dysfunction by inducing the sloughing of germ cells and occlusion of efferent ductules. Fundam. Appl. Toxicol. 17, 733â€“745 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wakeling, A., Dukes, M. & Bowler, J. Apotent specific pure antiestrogen with clinical potential. Cancer Res. 51, 3867â€“3873 (1991).
CASÂ 
    
                    Google ScholarÂ 
                

	Kuiper, G. G. et al. Comparison of the ligand binding specificity and transcript tissue distribution of estrogen receptors alpha and beta. Endocrinology 138, 863â€“870 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Paech, K. et al. Differential ligand activation of estrogen receptors ERÎ± and ERÎ² at AP1 sites. Science 277, 1508â€“1510 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Carani, C. et al. Effect of testosterone and estradiol in a man with aromatase deficiency. N. Engl. J. Med. 337, 91â€“95 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Morishima, A., Grumbach, M. M., Simpson, E. R., Fisher, C. & Qin, K. Aromatase deficiency in male and female siblings caused by a novel mutation and the physiological role of estrogens. J. Clin. Endocrinol. Metab. 80, 3689â€“3698 (1995).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Smith, E. P. et al. Estrogen resistance caused by a mutation in the estrogen-receptor gene in a man. N. Engl. J. Med. 331, 1056â€“1061 (1994). Erratum, N. Engl. J. Med. 332, 131 (1995).

                    Google ScholarÂ 
                

	Krause, W., Holland-Moritz, H. & Schramm, P. Treatment of idiopathic oligozoospermia with tamoxifenâ€”a randomized controlled study. Int. J. Androl. 15, 14â€“18 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sharpe, R. M. Declining sperm counts in menâ€”is there an endocrine cause? J. Endocrinol. 136, 357â€“360 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hess, R. A. & Moore, B. J. in Methods in Reproductive Toxicology (eds Chapin, R. E. &Heindel, J. J.) 52â€“85 (Academic, San Diego, (1993)).
BookÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We thank E. Jassim and C. Finnigan-Bunick for technical assistance, P. Cooke, V. K. Ganjam and D. J. Miller for reviews of the manuscript and A. Wakeling and Zeneca Pharmaceuticals for providing ICI 182, 780.


Author information
Authors and Affiliations
	Department of Veterinary Biosciences, University of Illinois, 2001 S. Lincoln, Urbana, 61802, Illinois, USA
Rex A. Hess,Â David BunickÂ &Â Ki-Ho Lee

	Department of Animal Sciences, University of Illinois, Urbana, 61801, Illinois, USA
Janice Bahr

	Departments of Biochemistry and Child Health, University of Missouri, Columbia, 65211, Missouri, USA
Julia A. TaylorÂ &Â Dennis B. Lubahn

	National Institute of Environmental Health Sciences, NIH, RTP, 27709, North Carolina, USA
Kenneth S. Korach


Authors	Rex A. HessView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	David BunickView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ki-Ho LeeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Janice BahrView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



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



	Dennis B. LubahnView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                Rex A. Hess.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Hess, R., Bunick, D., Lee, KH. et al. A role for oestrogens in the male reproductive system.
                    Nature 390, 509â€“512 (1997). https://doi.org/10.1038/37352
Download citation
	Received: 29 July 1997

	Accepted: 17 September 1997

	Issue Date: 04 December 1997

	DOI: https://doi.org/10.1038/37352


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

                
                    	
                            
                                
                                    
                                        Prevalence and predictors of unrecognised low sexual desire/interest in men with new onset erectile dysfunction: findings from a cross-sectional, real-life study
                                    
                                

                            
                                
                                    	Simone Cilio
	Luca Boeri
	Andrea Salonia


                                
                                International Journal of Impotence Research (2024)

                            
	
                            
                                
                                    
                                        Expression patterns of sex steroid receptors in developing mesonephros of the male mouse: three-dimensional analysis
                                    
                                

                            
                                
                                    	Takuya Omotehara
	Rex A. Hess
	Masahiro Itoh


                                
                                Cell and Tissue Research (2023)

                            
	
                            
                                
                                    
                                        Recent progress in advanced biomaterials for long-acting reversible contraception
                                    
                                

                            
                                
                                    	Mingzhe Yan
	Yanming Zhang
	Qihui Zhou


                                
                                Journal of Nanobiotechnology (2022)

                            
	
                            
                                
                                    
                                        Dysregulation of Notch-FGF signaling axis in germ cells results in cystic dilation of the rete testis in mice
                                    
                                

                            
                                
                                    	Yin Cao
	Lingyun Liu
	Zhenmin Lei


                                
                                Journal of Cell Communication and Signaling (2022)

                            
	
                            
                                
                                    
                                        Chronic exposure of bisphenol S (BPS) affect hypothalamic-pituitary-testicular activities in adult male rats: possible in estrogenic mode of action
                                    
                                

                            
                                
                                    	Hizb Ullah
	Faizan Ullah
	Suhail Razak


                                
                                Environmental Health and Preventive Medicine (2021)

                            


                

            

        
    

            
                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: ]
