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            Abstract
Bluetongue, a devastating disease of ruminants, has historically made only brief, sporadic incursions into the fringes of Europe. However, since 1998, six strains of bluetongue virus have spread across 12 countries and 800 km further north in Europe than has previously been reported. We suggest that this spread has been driven by recent changes in European climate that have allowed increased virus persistence during winter, the northward expansion of Culicoides imicola, the main bluetongue virus vector, and, beyond this vector's range, transmission by indigenous European Culicoides species â€” thereby expanding the risk of transmission over larger geographical regions. Understanding this sequence of events may help us predict the emergence of other vector-borne pathogens.
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                    Figure 1: Distribution of BTV and Culicoides vectors.[image: ]


Figure 2: The transmission of BTV is affected by changes in temperature.[image: ]


Figure 3: Recent warming trends in Europe.[image: ]


Figure 4: Fourier images of spatial variation in recent climate change in Europe.[image: ]
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Glossary
	CLIMATIC ENVELOPE
	
                  The range of climatic variation in which a species can currently persist in the face of competitors, predators and disease.

                
	EL NIÃ‘O SOUTHERN OSCILLATION
	
                  A periodic oceanâ€“atmosphere fluctuation in the Pacific Ocean that is an important cause of inter-annual climate variability around the world and which is particularly associated with drought and flood events.

                
	FOURIER PROCESSING
	
                  A mathematical technique that expresses a time-series as the sum of a series of sine waves and which is used by climatologists to summarize the seasonal cycles (annual, bi-annual, tri-annual) of multi-temporal climate data.

                
	HAEMOCOEL
	
                  The main body cavity of many invertebrates, including insects, that is formed from an expanded 'blood' system.

                
	NORMALIZED DIFFERENCE VEGETATION INDEX
	
                  (NDVI). A remotely sensed satellite-derived measure of the radiation absorbed by chlorophyll during plant photosynthesis that is a correlate of soil moisture, vegetation biomass and productivity.

                
	OVER-WINTERING
	
                  The persistence of a virus in a location between one vector transmission season and the next: by persistence within surviving adult vectors themselves, within the juvenile stages of the vectors following trans-ovarial transmission or by prolonged/ persistent infection in viraemic or aviraemic vertebrate hosts.

                
	PALAEARCTIC
	
                  One of the eight ecozones into which the world is divided, which extends across Europe, north Africa and north Asia, north of the tropics.

                
	RUMINANT STREET
	
                  The 'corridor' between south Asia and Europe that is formed from the connected ruminant populations of Pakistan, Afganistan, Iran and Turkey.

                
	SEROTYPE
	
                  An antigen or group of antigens that provokes a specific antibody response in the host that is distinct from those produced against other viruses of the same species.

                
	SYNOPTIC WEATHER SYSTEMS
	
                  High- and low-pressure systems of the lower atmosphere operating at space and timescales approximately corresponding to those of mid-latitude depressions â€” spatial scales of several thousand kilometres and timescales of several days.

                
	Î³Î´ T CELLS
	
                  A subset of T cells that are predominant in skin and mucosal tissues. They probably act as a first line of defence against infection and cancer and have immunoregulatory functions.

                
	TRANSOVARIAL TRANSMISSION
	
                  The transmission of microorganisms between generations of hosts via the eggs (vertical transmission).

                
	VECTOR COMPETENCE
	
                  The (innate) ability of a vector to acquire a pathogen and to successfully transmit it to another susceptible host.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Purse, B., Mellor, P., Rogers, D. et al. Climate change and the recent emergence of bluetongue in Europe.
                    Nat Rev Microbiol 3, 171â€“181 (2005). https://doi.org/10.1038/nrmicro1090
Download citation
	Issue Date: February 2005

	DOI: https://doi.org/10.1038/nrmicro1090


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

                
                    	
                            
                                
                                    
                                        When host populations move north, but disease moves south: Counter-intuitive impacts of climate change on disease spread
                                    
                                

                            
                                
                                    	E. Joe Moran
	Maria M. Martignoni
	Amy Hurford


                                
                                Theoretical Ecology (2023)

                            
	
                            
                                
                                    
                                        Bluetongue virus infection in cattle: serosurvey and its associated risk factors
                                    
                                

                            
                                
                                    	Abdelfattah Selim
	Mohamed Marzok
	Mohamed Z. Sayed-Ahmed


                                
                                Tropical Animal Health and Production (2023)

                            
	
                            
                                
                                    
                                        Comparison of machine learning models for bluetongue risk prediction: a seroprevalence study on small ruminants
                                    
                                

                            
                                
                                    	Hagar F. Gouda
	Fardos A. M. Hassan
	Sherif A. Moawed


                                
                                BMC Veterinary Research (2022)

                            
	
                            
                                
                                    
                                        Prevalence and sero-epidemiology of bluetongue with special reference to eastern and north-eastern states of India
                                    
                                

                            
                                
                                    	Siddhartha Narayan Joardar


                                
                                The Journal of Basic and Applied Zoology (2022)

                            
	
                            
                                
                                    
                                        Analysis of bluetongue disease epizootics in sheep of Andhra Pradesh, India using spatial and temporal autocorrelation
                                    
                                

                            
                                
                                    	Ravichandran Karthikeyan
	Ramkumar N Rupner
	Obli Rajendran Vinodhkumar


                                
                                Veterinary Research Communications (2022)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
                                
                            
	
                                
                                    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
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Calendars
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                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 Reviews Microbiology (Nat Rev Microbiol)
                
                
    
    
        ISSN 1740-1534 (online)
    
    


                
    
    
        ISSN 1740-1526 (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: ]
