





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Modulation of Resting Connectivity Between the Mesial Frontal Cortex and Basal Ganglia
  
      Traian Popa, Laurel S. Morris, Rachel Hunt,  View ORCID ProfileZhi-De Deng, Silvina Horovitz, Karin Mente, Hitoshi Shitara, Kwangyeol Baek, Mark Hallett, Valerie Voon

  
      doi: https://doi.org/10.1101/432609 

  
  
  

Traian Popa 
1Human Motor Control Section, Medical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA

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


Laurel S. Morris 
2Behavioural and Clinical Neuroscience Institute, University of Cambridge, UK
3Department of Psychology, University of Cambridge, UK

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


Rachel Hunt 
1Human Motor Control Section, Medical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA
4Oakland University William Beaumont School of Medicine, Rochester, MI, USA

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


Zhi-De Deng 
5Noninvasive Neuromodulation Unit, Experimental Therapeutics & Pathophysiology Branch, National Institute of Mental Health, National Institutes of Health, Bethesda, MD, USA
6Department of Psychiatry & Behavioral Sciences, Duke University School of Medicine, Durham, NC, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Zhi-De Deng


Silvina Horovitz 
1Human Motor Control Section, Medical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA

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


Karin Mente 
1Human Motor Control Section, Medical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA

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


Hitoshi Shitara 
1Human Motor Control Section, Medical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA

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


Kwangyeol Baek 
7Department of Psychiatry, University of Cambridge, UK

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


Mark Hallett 
1Human Motor Control Section, Medical Neurology Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA

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


Valerie Voon 
2Behavioural and Clinical Neuroscience Institute, University of Cambridge, UK
7Department of Psychiatry, University of Cambridge, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
vv247@cam.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The mesial prefrontal cortex, cingulate cortex and the ventral striatum are key nodes of the human mesial fronto-striatal circuit involved in decision-making and executive function and pathological disorders. Here we ask whether deep wide-field repetitive transcranial magnetic stimulation (rTMS) targeting the mesial prefrontal cortex (MPFC) influences resting state functional connectivity. In Study 1, we examined functional connectivity using resting state multi-echo and independent components analysis in 154 healthy subjects to characterize default connectivity in the MPFC and mid-cingulate cortex (MCC). In Study 2, we used inhibitory, 1 Hz deep rTMS with the H7-coil targeting MPFC and dorsal anterior cingulate (dACC) in a separate group of 20 healthy volunteers and examined pre-and post-TMS functional connectivity using seed-based and independent components analysis. In Study 1, we show that MPFC and MCC have distinct patterns of functional connectivity with MPFC–ventral striatum showing negative, whereas MCC–ventral striatum showing positive functional connectivity. Low-frequency rTMS decreased functional connectivity of MPFC and dACC with the ventral striatum. We further showed enhanced connectivity between MCC and ventral striatum. These findings emphasize how deep inhibitory rTMS using the H7-coil can influence underlying network functional connectivity by decreasing connectivity of the targeted MPFC regions, thus potentially enhancing response inhibition and decreasing drug cue reactivity processes relevant to addictions. The unexpected finding of enhanced default connectivity between MCC and ventral striatum may be related to the decreased influence and connectivity between the MPFC and MCC. These findings are highly relevant to the treatment of disorders relying on the mesioprefrontal–cingulo–striatal circuit.
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