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    ABSTRACT
Non-invasive recordings of motor unit (MU) spike trains help us understand how the nervous system controls movement and how it adapts to various physiological conditions. The majority of study participants in human and non-human animal physiology studies are male, and it is assumed mechanisms uncovered in these studies are shared between males and females. However, sex differences in neurological impairment and physical performance warrant the study of sex as a biological variable in human physiology and performance. To begin addressing this gap in the study of biophysical properties of human motoneurons, we quantified MU discharge rates and estimates of persistent inward current (PIC) magnitude in both sexes by quantifying ΔF. We decomposed MU spike trains from the tibialis anterior (TA), medial gastrocnemius (MG), and soleus (SOL) using high-density surface electromyography and blind source separation algorithms. Ten participants of each sex performed slow triangular (10s up and down) isometric contractions to a peak of 30% of their maximum voluntary contraction. We then used linear mixed effects models to determine if peak discharge rate and ΔF were predicted by the fixed effects of sex, muscle, and their interaction. Despite a lack of significant sex-differences in peak discharge rates across all muscles, ΔF was larger (χ2(1) = 6.26, p = 0.012) in females (4.73 ± 0.242 pps) than males (3.81 ± 0.240 pps). These findings suggest that neuromodulatory drive, inhibitory input, and/or biophysical properties of motoneurons differ between the sexes and may contribute to differences in MU discharge patterns.
KEY POINTS
	– Sex differences in motor unit studies have been revealed with greater inclusion of female participants, however, mechanisms for these differences remain unclear.

	– Estimates of persistent inward currents (i.e., ΔF) were greater in females than males in the tibialis anterior, medial gastrocnemius, and soleus muscles.

	– This suggests that neuromodulatory drive, monoaminergic signaling, or descending control may differ between the sexes.

	– Therefore, sex differences in estimates of PICs may provide a mechanism behind previously reported sex differences in motoneuron discharge patterns..




Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	Revised author list and added ORCIDs






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted January 25, 2023.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 The effects of biological sex on estimates of persistent inward currents in the human lower limb



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      The effects of biological sex on estimates of persistent inward currents in the human lower limb
    

  
      Sophia T. Jenz, James A. Beauchamp, Matheus M. Gomes, Francesco Negro, CJ Heckman, Gregory E.P. Pearcey

  
      bioRxiv 2022.10.09.511486; doi: https://doi.org/10.1101/2022.10.09.511486 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      The effects of biological sex on estimates of persistent inward currents in the human lower limb
    

  
      Sophia T. Jenz, James A. Beauchamp, Matheus M. Gomes, Francesco Negro, CJ Heckman, Gregory E.P. Pearcey

  
      bioRxiv 2022.10.09.511486; doi: https://doi.org/10.1101/2022.10.09.511486 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Neuroscience




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11639)

	Bioengineering (8679)

	Bioinformatics (29012)

	Biophysics (14860)

	Cancer Biology (11998)

	Cell Biology (17262)

	Clinical Trials (138)

	Developmental Biology (9363)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18198)

	Genetics (12183)

	Genomics (16701)

	Immunology (11790)

	Microbiology (27853)

	Molecular Biology (11473)

	Neuroscience (60471)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4915)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  