





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Targeted stimulation of human orbitofrontal networks disrupts outcome-guided behavior
  
      James D. Howard, Rachel Reynolds, Devyn E. Smith, Joel L. Voss,  View ORCID ProfileGeoffrey Schoenbaum,  View ORCID ProfileThorsten Kahnt

  
      doi: https://doi.org/10.1101/740399 

  
  
  

James D. Howard 
1Department of Neurology, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
james-howard@northwestern.edu
thorsten.kahnt@northwestern.edu


Rachel Reynolds 
1Department of Neurology, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA

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


Devyn E. Smith 
1Department of Neurology, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA

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


Joel L. Voss 
1Department of Neurology, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA
2Department of Medical Social Sciences, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA
3Department of Psychiatry and Behavioral Sciences, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA

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


Geoffrey Schoenbaum 
4National Institutes on Drug Abuse, Intramural Research Program, Baltimore, MD 21224, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Geoffrey Schoenbaum


Thorsten Kahnt 
1Department of Neurology, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA
3Department of Psychiatry and Behavioral Sciences, Northwestern University, Feinberg School of Medicine, Chicago, IL 60611, USA
5Department of Psychology, Northwestern University, Weinberg College of Arts and Sciences, Evanston, IL 60208, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Thorsten Kahnt
	For correspondence: 
james-howard@northwestern.edu
thorsten.kahnt@northwestern.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    ABSTRACT
Outcome-guided behavior requires knowledge about the current value of expected outcomes. Such behavior can be isolated in the reinforcer devaluation task, which assesses the ability to infer the current value of rewards after devaluation. Animal lesion studies demonstrate that orbitofrontal cortex (OFC) is necessary for normal behavior in this task, but a causal role for human OFC in outcome-guided behavior has not been established. Here we used sham-controlled non-invasive continuous theta-burst stimulation (cTBS) to temporarily disrupt human OFC network activity prior to devaluation of food odor rewards in a between-subjects design. Subjects in the sham group appropriately avoided Pavlovian cues associated with devalued food odors. However, subjects in the stimulation group persistently chose those cues, even though devaluation of food odors themselves was unaffected by cTBS. This behavioral impairment was mirrored in changes in resting-stated functional magnetic resonance imaging (rs-fMRI) activity, such that subjects in the stimulation group exhibited reduced global OFC network connectivity after cTBS, and the magnitude of this reduction was correlated with choices after devaluation. These findings demonstrate the feasibility of indirectly targeting the human OFC with non-invasive cTBS, and indicate that OFC is specifically required for inferring the value of expected outcomes.
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