





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Subthalamic Nucleus Neurons Differentially Encode Early and Late Aspects of Speech Production
  
      WJ Lipski, A Alhourani, T Pirnia, PW Jones, C Dastolfo-Hromack, LB Helou, DJ Crammond, S Shaiman, MW Dickey, LL Holt, RS Turner, JA Fiez,  View ORCID ProfileRM Richardson

  
      doi: https://doi.org/10.1101/227793 

  
  
  

WJ Lipski 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine

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


A Alhourani 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine

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


T Pirnia 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine

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


PW Jones 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine

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


C Dastolfo-Hromack 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine

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


LB Helou 
2Department of Neurobiology, University of Pittsburgh School of Medicine

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


DJ Crammond 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine

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


S Shaiman 
3Department of Department of Communication Science and Disorders, University of Pittsburgh

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


MW Dickey 
3Department of Department of Communication Science and Disorders, University of Pittsburgh

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


LL Holt 
4Department of Psychology, Carnegie Mellon University

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


RS Turner 
2Department of Neurobiology, University of Pittsburgh School of Medicine
6University of Pittsburgh Brain Institute.

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


JA Fiez 
5Department of Psychology, University of Pittsburgh
6University of Pittsburgh Brain Institute.

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


RM Richardson 
1Brain Modulation Lab, Department of Neurological Surgery, University of Pittsburgh School of Medicine
2Department of Neurobiology, University of Pittsburgh School of Medicine
6University of Pittsburgh Brain Institute.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for RM Richardson
	For correspondence: 
richardsonrm@upmc.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    ABSTRACT
Basal ganglia-thalamocortical loops mediate all motor behavior, yet little detail is known about the role of basal ganglia nuclei in speech production. Using intracranial recording during deep brain stimulation surgery, we tested the hypothesis that the firing rate of subthalamic nucleus neurons is modulated in response to both planning and motor execution aspects of speech. Nearly half of 79 recorded units exhibited firing rate modulation, during a syllable reading task administered in 12 subjects. Trial-to-trial timing of changes in subthalamic neuronal activity, relative to cue onset versus production onset, revealed that locking to cue presentation was associated more with units that decreased firing rate, while locking to speech onset was associated more with units that increased firing rate. These uniquely acquired data indicate that subthalamic activity is dynamic during the production of speech, reflecting temporally-dependent inhibition and excitation of separate populations of subthalamic neurons.
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