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                    Abstract
Tula hantavirus (TULV) is a member of the genus Hantavirus, family Bunyaviridae and is mainly carried by the European common vole (Microtus arvalis). In order to detect TULV, we tested Microtus arvalis (MAR) and Microtus subterraneus (MSU) voles captured in two different locations of the Southern Transdanubian region of Hungary. The viral genome was detectable in 37% of the tested MAR voles but, interestingly, was absent in all MSU. Phylogenetic analysis performed with a partial coding sequence of the capsid gene showed that Hungarian TULV strains clustered with viruses detected in western Slovakia and in the Czech Republic. To the best of our knowledge, this is the first report on the identification of TULV detected in MAR voles in the Transdanubian region of Hungary.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
                            
                        
                    

                    

                    

                    References
	Bowen MD, Gelbmann W, Ksiazek TG, Nichol ST, Nowotny N (1997) Puumala virus and two genetic variants of Tula virus are present in Austrian rodents. J Med Virol 53:174–181
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Clement J, Heyman P, McKenna P, Colson P, Avsic-Zupanc T (1997) The hantaviruses of Europe: from the bedside to the bench. Emerg Infect Dis 3:205–211
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Devereux J, Haeberli P, Smithies O (1984) A comprehensive set of sequence analysis programs for the VAX. Nucleic Acids Res 12:387–395
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ferenczi E, Rácz G, Szekeres J, Balog K, Tóth E, Takács M, Csire M, Mezey I, Berencsi G, Faludi G (2003) New data for the public health importance of hantaviruses in Hungary. (Hungarian) Orv Hetil 9:467–474

                    Google Scholar 
                

	Fernandez GE (2001) Hantavirus. Prim Care Update Ob Gyns 8:53–58
Article 
    PubMed 
    
                    Google Scholar 
                

	Heyman P, Klingström J, de Jaegere F, Leclercq G, Rozenfeld F, Escutenaire S, Vandenvelde C, Zizi M, Plyusnin A, Lundkvist A (2002) Tula hantavirus in Belgium. Epidemiol Infect 128:251–256
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Jakab F, Horváth G, Ferenczi E, Sebok J, Varecza Z, Szucs G (2007) Detection of Dobrava hantaviruses in Apodemus agrarius mice in the Transdanubian region of Hungary. Virus Res 128:149–152
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Klempa B, Meisel H, Räth S, Bartel J, Ulrich R, Krüger DH (2003) Occurrence of renal and pulmonary syndrome in a region of northeast Germany where Tula hantavirus circulates. J Clin Microbiol 41:4894–4897
Article 
    PubMed 
    
                    Google Scholar 
                

	Nichol ST, Spiropoulou CF, Morzunov S, Rollin PE, Ksiazek TG, Feldmann H, Sanchez A, Childs J, Zaki S, Peters CJ (1993) Genetic identification of a hantavirus associated with an outbreak of acute respiratory illness. Science 262:914–917
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Nicolas KB, Nicolas HB, Deerfield DWI (1997) GeneDoc: analysis and visualization of genetic variation. EMBNEW NEWS 4:14

                    Google Scholar 
                

	Plyusnin A, Vapalahti O, Lankinen H, Lehväslaiho H, Apekina N, Myasnikov Y, Kallio-Kokko H, Henttonen H, Lundkvist A, Brummer-Korvenkontio M et al (1994) Tula virus: a newly detected hantavirus carried by European common voles. J Virol 68:7833–7839
PubMed 
    CAS 
    
                    Google Scholar 
                

	Plyusnin A, Cheng Y, Vapalahti O, Pejcoch M, Unar J, Jelinkova Z, Lehväslaiho H, Lundkvist A, Vaheri A (1995) Genetic variation in Tula hantaviruses: sequence analysis of the S and M segments of strains from Central Europe. Virus Res 39:237–250
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Plyusnina A, Deter J, Charbonnel N, Cosson JF, Plyusnin A (2007) Puumala and Tula hantaviruses in France. Virus Res 129:58–63
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Scharninghausen JJ, Pfeffer M, Meyer H, Davis DS, Honeycutt RL, Faulde M (2002) Genetic evidence for tula virus in Microtus arvalis and Microtus agrestis populations in Croatia. Vector Borne Zoonotic Dis 2:19–27
Article 
    PubMed 
    
                    Google Scholar 
                

	Sibold C, Sparr S, Schulz A, Labuda M, Kozuch O, Lysý J, Krüger DH, Meisel H (1995) Genetic characterization of a new hantavirus detected in Microtus arvalis from Slovakia. Virus Genes 10:277–281
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Song JW, Gligic A, Yanagihara R (2002) Identification of Tula hantavirus in Pitymys subterraneus captured in the Cacak region of Serbia-Yugoslavia. Int J Infect Dis 6:31–36
Article 
    PubMed 
    
                    Google Scholar 
                

	Song JW, Baek LJ, Song KJ, Skrok A, Markowski J, Bratosiewicz-Wasik J, Kordek R, Liberski PP, Yanagihara R (2004) Characterization of Tula virus from common voles (microtus arvalis) in Poland: evidence for geographic-specific phylogenetic clustering. Virus Genes 29:239–247
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Thompson JD, Gibson TJ, Plewniak F, Jeanmougin F, Higgins DG (1997) The CLUSTAL_X windows interface: flexible strategies for multiple sequence alignment aided by quality tools. Nucleic Acids Res 25:4876–4882
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Vapalahti O, Mustonen J, Lundkvist A, Henttonen H, Plyusnin A, Vaheri A (2003) Hantavirus infections in Europe. Lancet Infect Dis 3:653–661
Article 
    PubMed 
    
                    Google Scholar 
                

	Vapalahti O, Lundkvist A, Kukkonen SK, Cheng Y, Gilljam M, Kanerva M, Manni T, Pejcoch M, Niemimaa J, Kaikusalo A, Henttonen H, Vaheri A, Plyusnin A (1996) Isolation and characterization of Tula virus, a distinct serotype in the genus Hantavirus, family Bunyaviridae. J Gen Virol 77:3063–3067
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgments
This study would not have been possible without the staff of the Regional Laboratory of Virology, County Institute of State Public Health Service; we are deeply indebted to them. We also would like to especially thank Kaposi Tamásné (National Center for Epidemiology, Department of Viral Diagnostics, Reference Laboratory of Viral Zoonozes, Budapest, Hungary) for her help in the rodent dissection. We thank Csaba Fekete and Tibor Pál for comments and assistance in editing of the manuscript.


Author information
Authors and Affiliations
	Institute of Biology, University of Pécs, Ifjúság út 6, 7624, Pecs, Hungary
Ferenc Jakab & Győző Horváth

	Department of Viral Diagnostics, Reference Laboratory of Viral Zoonozes, National Center for Epidemiology, Budapest, Hungary
Emőke Ferenczi

	2nd Department of Medicine and Nephrology, University Hospital, Pecs, Hungary
Judit Sebők

	Regional Laboratory of Virology, Baranya County Institute of State Public Health Service, Pecs, Hungary
Ferenc Jakab & György Szűcs


Authors	Ferenc JakabView author publications
You can also search for this author in
                        PubMed Google Scholar



	Győző HorváthView author publications
You can also search for this author in
                        PubMed Google Scholar



	Emőke FerencziView author publications
You can also search for this author in
                        PubMed Google Scholar



	Judit SebőkView author publications
You can also search for this author in
                        PubMed Google Scholar



	György SzűcsView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Ferenc Jakab.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Jakab, F., Horváth, G., Ferenczi, E. et al. First detection of Tula hantaviruses in Microtus arvalis voles in Hungary.
                    Arch Virol 153, 2093–2096 (2008). https://doi.org/10.1007/s00705-008-0216-5
Download citation
	Received: 17 June 2008

	Accepted: 10 September 2008

	Published: 04 October 2008

	Issue Date: November 2008

	DOI: https://doi.org/10.1007/s00705-008-0216-5


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
                        


Keywords
	Hemorrhagic Fever With Renal Syndrome
	Molecular Evolutionary Analysis
	Capsid Gene
	Nephropathia Epidemica
	Forest Worker








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.92.194.96
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    