





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Downregulation of the central noradrenergic system by Toxoplasma gondii infection
  
      Isra Alsaady, Ellen Tedford, Mohammad Alsaad, Greg Bristow, Shivali Kohli, Matthew Murray, Matthew Reeves, M.S. Vijayabaskar, Steven J. Clapcote, Jonathan Wastling,  View ORCID ProfileGlenn A. McConkey

  
      doi: https://doi.org/10.1101/345900 

  
  
  

Isra Alsaady 
1School of Biology, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ellen Tedford 
1School of Biology, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Mohammad Alsaad 
1School of Biology, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Greg Bristow 
1School of Biology, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Shivali Kohli 
2School of Biomedical Sciences, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthew Murray 
3Institute of Immunity & Transplantation, UCL Department of Virology, Division of Infection & Immunity, Royal Free Hospital, Rowland Hill Street, London NW3 2PF, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthew Reeves 
3Institute of Immunity & Transplantation, UCL Department of Virology, Division of Infection & Immunity, Royal Free Hospital, Rowland Hill Street, London NW3 2PF, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


M.S. Vijayabaskar 
4School of Molecular and Cellular Biology, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Steven J. Clapcote 
2School of Biomedical Sciences, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jonathan Wastling 
5Faculty of Natural Sciences, University of Keele, Newcastle-under-Lyme ST5 5BG, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Glenn A. McConkey 
1School of Biology, Faculty of Biological Sciences, Clarendon Way, University of Leeds, Leeds LS2 9JT, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Glenn A. McConkey
	For correspondence: 
G.A.McConkey@Leeds.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The parasitic protozoan Toxoplasma gondii becomes encysted in brain and muscle tissue during chronic infection, a stage that was previously thought to be dormant but has been found to be active and associated with physiological effects in the host. Dysregulation of catecholamines in the CNS has previously been observed in chronically-infected animals. In the study described here, the noradrenergic system was suppressed with decreased levels of norepinephrine in brains of infected animals and in infected neuronal cells in vitro. Expression of dopamine β-hydroxylase (DBH), essential for synthesis of norepinephrine from dopamine, was the most differentially-expressed gene in infections in vitro and was down-regulated in infected brain tissue, particularly in the prefrontal cortex and dorsal locus coeruleus/pons region. The down-regulated DBH expression in infected rat catecholaminergic and human neuronal cells corresponded with decreased norepinephrine and increased dopamine. As the DBH suppression was observed in vitro, this effect is not caused by neuroinflammation. Silencing of DBH expression was specific for T. gondii infection and was not observed with CMV infection. The noradrenergic-linked behaviors of sociability and arousal were altered in chronically-infected animals, with a high correlation between DBH expression and infection intensity. These findings together provide a plausible mechanism to explain prior discrepancies in changes to CNS neurotransmitters levels with infection. The suppression of norepinephrine synthesis observed here may, in part, explain behavioural effects of infection, associations with mental illness, and neurological consequences of infection such as the loss of coordination and motor impairments associated with human toxoplasmosis.
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