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            Abstract
Vitamin D and parathyroid hormone (PTH) constitute the main regulators of systemic calcium homeostasis. As well as its calcaemic effects, active vitamin D3(1,25(OH)2D3) has a direct regulatory role on parathyroid cells. Active vitamin D3 acts via its receptor (VDR), and binding of the ligand-receptor complex to specific promotor regions of the PTH gene inhibits transcription1. Active vitamin D3 constitutes a principal regulator of parathyroid cell growth2,3, and polymorphism in the VDR gene has recently been related to bone mineral density and suggested as predisposing to osteoporosis4. Impaired effects of active vitamin D3 may contribute to the relatively enhanced secretion and cell proliferation seen in hyperparathyroidism (HPT). Indeed, VDR dysfunction, of essentially unknown character, has been demonstrated in the pathological parathyroid tissue of primary HPT as well as HPT secondary to uraemia5,6. Consistent with the essential role of active vitamin D3 in parathyroid regulation, the VDR gene polymorphism was studied in 90 postmenopausal women with primary hyperparathyroidism. The VDR genotype bb was found in 60.0% of HPT patients and in 33.3% of the postmenopausal female controls (P < 0.001). As the b allele has been linked to decreased transcriptional activity or messenger RNA stability4,7, reduced VDR expression may impede regulatory actions of vitamin D and may contribute to parathyroid tumorigenesis in these patients.




            
                
                    

    
        
            
                
                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 12 print issues and online access
$209.00 per year
only $17.42 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: ]

                                
                                
                                    
                                        Genome-wide characterization of circulating metabolic biomarkers
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 March 2024
                                    

                                

                                Minna K. Karjalainen, Savita Karthikeyan, … Johannes Kettunen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Persistent elevation of plasma vitamin B12 is strongly associated with solid cancer
                                        
                                    

                                    
                                        Article
                                         Open access
                                         25 June 2021
                                    

                                

                                Valentin Lacombe, Floris Chabrun, … Geoffrey Urbanski

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Plasma proteomic associations with genetics and health in the UK Biobank
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 October 2023
                                    

                                

                                Benjamin B. Sun, Joshua Chiou, … Christopher D. Whelan

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Demay, M.B., Kiernan, M.S., DeLuca, H.F. & Kronenberg, H.M. Sequences in the human parathyroid hormone gene that bind the 1, 25-dihydroxyvitamin D3 receptor and mediate transcriptional repression in response to 1, 25-dihydroxyvitamin D3. Proc. natn. Acad. Sci. U. S. A. 89, 8097–8101 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Nygren, P. et al. 1, 25(OH)2D3 inhibits hormone secretion and proliferation but not functional dedifferentiation of cultured bovine parathyroid cells. Calcif. Tissue Int. 43, 213–218 (1988).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kremer, R., Bolivar, I., Goltzman, D. & Hendy, G.N. Influence of calcium and 1, 5-dihydroxycholecalciferol on proliferation and proto-oncogene expression in primary cultures of bovine parathyroid cells. Endocrinology 125, 935–941 (1989).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Morrison, N.A. et al. Prediction of bone density from vitamin D receptor alleles. Nature 367, 284–287 (1994).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Karmali, R., Farrow, S., Hewison, M., Barker, S. & O'Riordan, J.L.H. Effects of 1, 25-dihydroxyvitamin D3 and cortisol on bovine and human parathyroid cells. J. Endocr. 123, 137–142 (1989).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Fukuda, N. et al. Decreased 1, 25-dihydroxyvitamin D3, receptor density is associated with a more severe form of parathyroid hyperplasia in chronic uremic patients. J. din. Invest. 92, 1436–1443 (1993).
CAS 
    
                    Google Scholar 
                

	Farrow, S. Allelic variations and the vitamin D receptor. Lancet 343, 1242 (1994).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hustmyer, F., Peacock, M., Hui, S., Johnston, C. & Christian, J. Bone mineral density in relation to polymorphism at the vitamin D receptor locus. J. clin. Invest. 94, 2130–2134 (1994).
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Kröger, H. et al. Vitamin D receptor genotypes and bone mineral density. Lancet 345, 1238 (1995).
Article 
    PubMed 
    
                    Google Scholar 
                

	Riggs, B. et al. The contribution of vitamin D receptor gene alleles to the determination of bone mineral density in normal and osteoporotic women. J. Bone miner. Res. 10, 991–996 (1995).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Melhus, H. et al. Vitamin D receptor genotypes in osteoporosis. Lancet 344, 949–950 (1994).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Arnold, A., Staunton, C.E., Kim, H.G., Gaz, R.D. & Kronenberg, H.M. Monoclonality and abnormal parathyroid hormone genes in parathyroid adenomas. New Engl. J. Med. 318, 658–662 (1988).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Arnold, A. Genetic basis of endocrine disease 5. Molecular genetics of parathyroid gland neoplasia. J. clin. Endocr. Metab. 77, 1108–1112 (1993).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Arnold, A. et al. Molecular cloning and chromosomal mapping of DNA rearranged with the parathyroid hormone gene in parathyroid adenoma. J. clin. Invest. 83, 2034–2040 (1989).
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Friedman, E. et al. Allelic loss from chromosome 11 in parathyroid tumors. Cancer Res. 52, 6804–6809 (1992).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Palmér, M., Jakobsson, S., Åkerstrom, G. & Ljunghall, S. Prevalence of hypercal-cemia in a health survey: A fourteen-year follow-up study of serum calcium values. Eur. Clin. Invest. 18, 39–46 (1988).
Article 
    
                    Google Scholar 
                

	Åkerstrom, G. et al. Histologic parathyroid abnormalities in an autopsy series. Hum. Path. 17, 520–527 (1986).
Article 
    PubMed 
    
                    Google Scholar 
                

	Beelman, C.A. & Parker, R. Degradation of mRNA in eukaryotes. Cell 81, 179–183 (1995).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Howard, G. et al. Genetic influences on bone density: Physiological correlates of vitamin D receptor alleles in premenopausal women. J. clin. Endocr. Metab. 80, 2800–2805 (1995).
CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Surgery, University Hospital, S-751 85, Uppsala, Sweden
Tobias Carling, Per Hellman, Ewa Lundgren, Jonas Rastad & Göran Åkerström

	Department of Internal Medicine, University Hospital, S-751 85, Uppsala, Sweden
Andreas Kindmark, Sverker Ljunghall & Håkan Melhus


Authors	Tobias CarlingView author publications
You can also search for this author in
                        PubMed Google Scholar



	Andreas KindmarkView author publications
You can also search for this author in
                        PubMed Google Scholar



	Per HellmanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ewa LundgrenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sverker LjunghallView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jonas RastadView author publications
You can also search for this author in
                        PubMed Google Scholar



	Göran ÅkerströmView author publications
You can also search for this author in
                        PubMed Google Scholar



	Håkan MelhusView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Tobias Carling.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Carling, T., Kindmark, A., Hellman, P. et al. Vitamin D receptor genotypes in primary hyperparathyroidism.
                    Nat Med 1, 1309–1311 (1995). https://doi.org/10.1038/nm1295-1309
Download citation
	Received: 05 May 1995

	Accepted: 02 October 1995

	Issue Date: 01 December 1995

	DOI: https://doi.org/10.1038/nm1295-1309


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

                
                    	
                            
                                
                                    
                                        Polymorphisms in the vitamin D receptor and risk of gout in Chinese Han male population
                                    
                                

                            
                                
                                    	Shi-guo Liu
	Yuan-yuan Li
	Chang-gui Li


                                
                                Rheumatology International (2015)

                            
	
                            
                                
                                    
                                        Risk Factors for Secondary Hyperparathyroidism After Bariatric Surgery
                                    
                                

                            
                                
                                    	T. Peters
	P. Toelle
	M. Slawik


                                
                                Clinical Reviews in Bone and Mineral Metabolism (2014)

                            
	
                            
                                
                                    
                                        Rapid and Simultaneous Detection of Vitamin D Receptor Gene Polymorphisms by a Single ARMS-PCR Assay
                                    
                                

                            
                                
                                    	Mohammad Jafari
	Aliyar Pirouzi
	Nader Tajik


                                
                                Molecular Diagnosis & Therapy (2014)

                            
	
                            
                                
                                    
                                        Vitamin D receptor BsmI polymorphism modulates soy intake and 25-hydroxyvitamin D supplementation benefits in cardiovascular disease risk factors profile
                                    
                                

                            
                                
                                    	Jose C. E. Serrano
	David De Lorenzo
	Manuel Portero-Otin


                                
                                Genes & Nutrition (2013)

                            
	
                            
                                
                                    
                                        Association between vitamin D receptor gene polymorphisms and type 1 diabetes mellitus in Iranian population
                                    
                                

                            
                                
                                    	Zahra Mohammadnejad
	Mohsen Ghanbari
	Houshang Rafatpanah


                                
                                Molecular Biology Reports (2012)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Nature Medicine Classic Collection
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    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 Medicine (Nat Med)
                
                
    
    
        ISSN 1546-170X (online)
    
    


                
    
    
        ISSN 1078-8956 (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 — 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: ]
