





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via CCMG  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Journal of Medical Genetics]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via CCMG  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 46, Issue 3 
	The protective effect of farm animal exposure on childhood allergy is modified by NPSR1 polymorphisms


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Original article


  


  
  



  
      
  
  
    
      The protective effect of farm animal exposure on childhood allergy is modified by NPSR1 polymorphisms

        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	S Bruce1,2, 
	F Nyberg3,4, 
	E Melén4,5, 
	A James6,7, 
	V Pulkkinen2, 
	C Orsmark-Pietras1, 
	A Bergström4, 
	B Dahlén6,7, 
	M Wickman4,8, 
	E von Mutius9, 
	G Doekes10, 
	R Lauener11, 
	J Riedler12, 
	W Eder9,13, 
	M van Hage14, 
	G Pershagen4,15, 
	A Scheynius16, 
	J Kere1,2,17

	[bookmark: aff-1]1
Department of Biosciences and Nutrition, Karolinska Institutet, Stockholm, Sweden
 
	[bookmark: aff-2]2
Department of Medical Genetics, University of Helsinki, Helsinki, Finland
 
	[bookmark: aff-3]3
Astra Zeneca R&D Mölndal, Mölndal, Sweden
 
	[bookmark: aff-4]4
Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden
 
	[bookmark: aff-5]5
Astrid Lindgren Children’s Hospital, Karolinska University Hospital Solna, Sweden
 
	[bookmark: aff-6]6
Department of Medicine, Division of Respiratory Medicine and Allergy, Karolinska University Hospital, Huddinge, Sweden
 
	[bookmark: aff-7]7
Centre for Allergy Research, Karolinska Institutet, Stockholm, Sweden
 
	[bookmark: aff-8]8
Sachs Children’s Hospital, Stockholm, Sweden
 
	[bookmark: aff-9]9
University Children’s Hospital, Ludwig Maximilians University Munich, Munich, Germany
 
	[bookmark: aff-10]10
Institute for Risk Assessment Sciences, Utrecht University, Utrecht, The Netherlands
 
	[bookmark: aff-11]11
Children’s Hospital, Zurich University, Zurich, Switzerland
 
	[bookmark: aff-12]12
Children’s Hospital Schwarzach, Schwarzach, Austria
 
	[bookmark: aff-13]13
Children’s Hospital, Paracelsus Medical University, Salzburg, Austria
 
	[bookmark: aff-14]14
Clinical Immunology and Allergy Unit, Department of Medicine Solna, Karolinska Institutet and University Hospital, Solna, Sweden
 
	[bookmark: aff-15]15
Department of Occupational and Environmental Health, Stockholm County Council, Stockholm, Sweden
 
	[bookmark: aff-16]16
Clinical Allergy Research Unit, Department of Medicine Solna, Karolinska Institutet and University Hospital, Solna, Sweden
 
	[bookmark: aff-17]17
Clinical Research Centre, Karolinska University Hospital, Huddinge, Sweden
 

	S Bruce, Department of Biosciences and Nutrition, Hälsovägen 7-9, 14157 Huddinge, Sweden; sara.bruce{at}biosci.ki.se




  


  
  



  
      
  
  
    Abstract
Background: Little is known about the asthma candidate gene neuropeptide S receptor 1 (NPSR1) in relation to environmental exposures, but recent evidences suggest its role as an effect modifier.
Objectives: To explore the interaction between NPSR1 polymorphisms and environmental exposures related to farming lifestyle and to study the in vitro effects of lipopolysaccharide (LPS) stimulation on NPSR1 expression levels.
Methods: We studied 3113 children from PARSIFAL, a European cross-sectional study on environmental/lifestyle factors and childhood allergy, partly focused on children brought up on a farm. Information on exposures and outcomes was primarily obtained from parental questionnaires. Seven tagging polymorphisms were analysed in a conserved haplotype block of NPSR1. Multivariate logistic regression was used to evaluate a multiplicative model of interaction. NPSR1 protein and messenger RNA (mRNA) levels in monocytes were measured after LPS stimulation by fluorescence activated cell sorting (FACS) and quantitative real-time polymerase chain reaction (PCR).
Results: A strong interaction was seen between current regular contact to farm animals and several NPSR1 polymorphisms, particularly rs323922 and rs324377 (p<0.005), with respect to allergic symptoms. Considering the timing of initiation of such current regular farm animal contact, significant interactions with these and two additional polymorphisms (SNP546333, rs740347) were revealed. In response to LPS, NPSR1-A protein levels in monocytes were upregulated (p = 0.002), as were NPSR1-A mRNA levels (p = 0.02).
Conclusions: The effect of farm animal contact on the development of allergic symptoms in children is modified by NPSR1 genetic background.
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