





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A mathematical model of the hypothalamic network controlling the pulsatile secretion of reproductive hormones
  
       View ORCID ProfileMargaritis Voliotis, Xiao Feng Li, Kevin T. O’Byrne, Krasimira Tsaneva-Atanasova

  
      doi: https://doi.org/10.1101/245548 

  
  
  

Margaritis Voliotis 
1Department of Mathematics and Living Systems Institute, College of Engineering, Mathematics and Physical Sciences, University of Exeter, Exeter, EX4 4QF, UK
2EPSRC Centre for Predictive Modelling in Healthcare, University of Exeter, Exeter, EX4 4QJ, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Margaritis Voliotis


Xiao Feng Li 
3Department of Women and Children’s Health, School of Life Course Sciences, King’s College London, London SE1 1UL, UK.

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


Kevin T. O’Byrne 
3Department of Women and Children’s Health, School of Life Course Sciences, King’s College London, London SE1 1UL, UK.

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


Krasimira Tsaneva-Atanasova 
1Department of Mathematics and Living Systems Institute, College of Engineering, Mathematics and Physical Sciences, University of Exeter, Exeter, EX4 4QF, UK
2EPSRC Centre for Predictive Modelling in Healthcare, University of Exeter, Exeter, EX4 4QJ, UK.

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Reproduction critically depends on the pulsatile secretion of gonadotrophin-releasing hormone (GnRH) from the hypothalamus. This ultradian rhythm drives the secretion of gonadotrophic hormones (LH and FSH) from the pituitary gland, which are critical for gametogenesis and ovulation, and its frequency is regulated throughout the life course to maintain normal reproductive health. However, the precise mechanisms controlling the pulsatile GnRH dynamics are unknown. Here, we propose and study a novel mathematical model of a population of neurones in the arcuate nucleus (ARC) of the hypothalamus that co-expresses three key modulators of GnRH secretion: kisspeptin; neurokinin B (NKB); and dynorphin (Dyn). The model highlights that positive feedback in the population exerted by NKB and negative feedback mediated by Dyn are the two key components of the pulse generator, which operates as a relaxation oscillator. Furthermore, we use the model to study how external inputs modulate the frequency of the pulse generator, a prediction that can be readily tested in-vivo using optogenetically-driven stimulation. Finally, our model predicts the response of the system to various neuropharmacological perturbations and reconciles inconsistent experimental observations following such interventions in-vivo. We anticipate that our model in combination with cutting-edge, in-vivo techniques, allowing for neuronal stimulation and recording, will set the stage for a quantitative, system-level understanding of the GnRH pulse generator.

Footnotes
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