





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Transdermal electrical neuromodulation of the trigeminal sensory nuclear complex improves sleep quality and mood
  
      Alyssa M. Boasso, Hailey Mortimore, Rhonda Silva, Linh Aven,  View ORCID ProfileWilliam J. Tyler

  
      doi: https://doi.org/10.1101/043901 

  
  
  

Alyssa M. Boasso 
Thync, Inc., Boston, MA 02199 USA

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


Hailey Mortimore 
Thync, Inc., Boston, MA 02199 USA

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


Rhonda Silva 
Thync, Inc., Boston, MA 02199 USA

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


Linh Aven 
Thync, Inc., Boston, MA 02199 USA

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


William J. Tyler 
Thync, Inc., Boston, MA 02199 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for William J. Tyler
	For correspondence: 
wjtyler@gmail.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Achieving optimal human performance that involves cognitive or physical work requires quality sleep and a positive mental attitude. The ascending reticular activating system (RAS) represents a powerful set of endogenous neuromodulatory circuits that gate and tune global brain responses to internal and external cues, thereby regulating consciousness, alertness, and attention. The activity of two major RAS nuclei, the locus coeruleus (LC) and pedunculopontine nucleus (PPN), can be altered by trigeminal nerve modulation. Monosynaptic afferent inputs from the sensory components of trigeminal nerve branches project to the trigeminal sensory nuclear complex (TSNC), which has direct and polysynaptic connections to the LC and PPN. We previously found high-frequency (7 – 11 kHz) transdermal electrical neuromodulation (TEN) of the trigeminal nerve rapidly induces physiological relaxation, dampens sympathetic nervous system responses to acute stress, and suppresses levels of noradrenergic biomarkers. Given the established roles of LC and PPN neuronal activity in sleep regulation, psychophysiological arousal, and stress, we conducted three studies designed to test hypotheses that modulation of the TSNC can improve sleep quality and mood in healthy individuals (n = 99). Across a total of 1,386 days monitored, we observed TEN modulation of trigeminal and cervical nerves prior to sleep onset produced significant improvements in sleep quality and affective states, quantified using clinically validated surveys, overnight actigraph and heart rate recordings, and biochemical analyses compared to baseline or sham controls. Moreover, we observed some frequency dependence in that TEN delivered at lower frequencies (TENLF; 0.50 – 0.75 kHz) was significantly more effective at improving sleep quality and reducing anxiety than higher frequency TEN waveforms. Collectively our results indicate that transdermal electrical neuromodulation of trigeminal and cervical nerve branches can influence TSNC activity in a manner that significantly improves sleep quality and significantly reduces stress. We conclude that biasing RAS network activity to optimize sleep efficiency and enhance mood by electrically modulating TSNC activity through its afferent inputs holds tremendous potential for optimizing mental health and human performance.
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