
   
 

       
               

            
         

 
 
 
 
 
 
 

             
        

 
    

           
              
            

 
   

                
               

  
 

    
             

            
  

              
            

             
     

 
   

          
                

         
 
 

   
            

     
    

     
  
 

          
           
          

  
 

            
         

         

 
             

 
 

        
 

 

  
 

 
    

               
             
                
             

 
               

         
 
 

 
 

    
                 

              
              

                 
        

 
                
               

               
 

   
             

            
              

          
 

 
 
 
 
 
 
 

  

Abstract 
Introduction 
Methods 
Results 1 
Results 2 

Growth hormone (GH) is an important positive regulator of ovarian function in vertebrates including birds 
but at the same time can accelerate aging processes.  

In the present study, GH levels in the blood of laying hens were investigated due to age, reproductive 
status and ovulatory cycle-related hormones. To this end, the following groups of hens were used: (1) 
young hens with long clutch (YLC, 29-31 week-old, >10 eggs per clutch), (2) YLC hens treated with LH 
(YLC-LH), (3) old hens with long clutch (OLC, 62-64 week-old), (4) old hens with short clutch (OSC, 3-6 
eggs per clutch).  

The hens were sacrificed at 1.5 or 14.5 h after assumed ovulation as well as 3.5 h after the LH injection 
(n=5-6 per each group). Plasma concentrations of GH were determined by RIA and those of ovarian 
steroid hormones were measured by ELISA. The data were analyzed by ANOVA. 

 In all compared groups, levels of GH were similar at the beginning and the middle of the ovulatory cycle. 
The average concentration of GH in OSC hens was higher than in OLC hens (1.28±0.38 vs 0.39±0.09 
ng/ml, P<0.05) but did not differ from that in YLC hens (0.76±0.22 ng/ml). Furthermore, in OSC hens, a 
positive correlation (r=0.84, p<0.05) was revealed between GH levels and testosterone levels in the 
middle of the ovulatory cycle. Injections of LH raised ovarian steroid concentrations (P<0.001) and did 
not affect GH concentrations in the plasma of YLC hens. Meanwhile, GH levels correlated with estradiol-
17β levels in the YLC-LH group (r=0.81, p<0.05).  

The findings suggest that elevated plasma levels of GH are associated with a reproductive impairment in 
old hens. Besides, a relationship between GH and ovarian steroids depends on the hen age, 
reproductive status, ovulatory cycle stage, and LH impact.  

The study was supported partly by RFBR (19-016-00216). 
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Abstract 
Introduction 
Methods 
Results 1 
Results 2 

Growth hormone (GH) is an important positive modulator of female reproduction in mammals 
(Hull, Harvey, 2001) but at the same time can accelerate aging processes (Brown-Borg, 2009). 
GH is also involved in regulation of avian ovarian function, as evidenced by the expression of 
GH receptors in granulosa and theca layers of hen ovarian follicles (Lebedeva et al., 2004). It 
influences steroidogenesis, proliferation and apoptosis of chicken ovarian cells as well as their 
sensitivity to LH (Hrabia, 2015). However, little is known about the factors affecting the content 
of GH in the blood of birds. 
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Objective 

Introduction 

The objective of the present study was 
to investigate GH levels in the blood of 
laying hens due to age, reproductive 
status and ovulatory cycle-related 
hormones. 

Fig. 1. Changes in plasma concentrations of ovulatory cycle-
related hormones (Etches RJ, Cheng KW. J Endocrinol. 1981. 91:11-22) 
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White Leghorn hens (Gallus domesticus) were kept in individual cages under a lighting regimen 
of 12 h light: 12 h dark with free access to food and water. Egg laying was recorded daily for 
each hen and the following groups of birds were selected for experiments:  
 (1) young hens with long clutch (YLC, 29-31 week-old, >10 eggs per clutch, n = 12),  
(2) YLC hens treated with LH or saline (YLC-LH, n = 6 and YLC-control, n = 6),  
(3) old hens with long clutch (OLC, 62-64 week-old, n = 12),  
(4) old hens with short clutch (OSC, 3-6 eggs per clutch, n = 12).  
YLC, OLC, and OSC hens were sacrificed at 1.5 or 14.5 h after assumed ovulation. Time of 
ovulation was estimated on the basis that it occurs approximately 30 min after oviposition. 
Treatments were performed in the middle of the ovulatory cycle, before the LH surge (Fig. 1). 
Treated hens were sacrificed at 3.5 h after the injection (15 h after ovulation).  
 

Methods 

Plasma concentrations of GH and ovarian steroid hormones were measured by ELISA. The data 
obtained were analyzed by ANOVA. 

https://www.youtube.com/playlist?list=PLBz4JvE0AKmweXsMNGeyRXgWgN_lj_b5L
https://www.youtube.com/playlist?list=PLBz4JvE0AKmweXsMNGeyRXgWgN_lj_b5L
http://www.eposterboards.com/eposterupload/


   
 

       
               

            
         

 
 
 
 
 
 
 

             
        

 
    

           
              
            

 
   

                
               

  
 

    
             

            
  

              
            

             
     

 
   

          
                

         
 
 

   
            

     
    

     
  
 

          
           
          

  
 

            
         

         

 
             

 
 

        
 

 

  
 

 
    

               
             
                
             

 
               

         
 
 

 
 

    
                 

              
              

                 
        

 
                
               

               
 

   
             

            
              

          
 

 
 
 
 
 
 
 

  

Abstract 
Introduction 
Methods 
Results 1 
Results 2 

Please use the 
headings above to 
navigate through the 
different sections of 
the poster  

Conclusion 

TAP TO RETURN 
TO KIOSK MENU 

Plasma levels of growth hormone in laying hens in relation to 
developmental and hormonal factors 

A. Smekalova1, I. Lebedeva1, N. Parvizi2, R. Grossmann2  
1 L.K. Ernst Federal Science Center for Animal Husbandry, Podolsk, Russia;  
2 Institute of Farm Animal Genetics, FLI, Germany 

Results 

In all compared groups, levels of GH were similar at the beginning (1.5 h) and the middle (14.5 h) 
of the ovulatory cycle (Fig. 2).  
The average concentration of GH in OSC hens was higher than in OLC hens but did not differ 
from that in YLC hens (Fig. 3). 

Fig.2. Plasma concentrations of growth hormone at 
the beginning and the middle of the ovulatory cycle  

Fig.3. The average plasma concentrations of 
growth hormone during the ovulatory cycle. 

a,b P < 0.05 
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Correlations between plasma concentrations of GH and ovarian  
hormones in YLC-LH and OSC hens in the middle of the ovulatory cycle 
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Results 
Fig. 4. Plasma concentrations of estradiol-17b (E2), testosterone (T), 
progesterone (P4) and growth hormone (GH) in LH-treated YLC hens 

Injections of LH raised 
ovarian steroid concentrations 
and did not affect GH 
concentrations in the plasma 
of YLC hens (Fig. 4).  
 
In OSC hens, a positive 
correlation was revealed 
between GH levels and 
testosterone levels in the 
middle (14.5 h after ovulation) 
of the ovulatory cycle (Table). 
Furthermore, GH levels 
correlated with estradiol-17β 
levels 3.5 h after the LH 
treatment (15 h after 
ovulation). 

*P< 0.05 
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Conclusion 

The study was supported partly by RFBR (19-016-00216). 

 Elevated plasma levels of GH are associated with a reproductive impairment in old 
hens.  

 Relationship between GH and ovarian steroids depends on the hen age, 
reproductive status, ovulatory cycle stage, and LH impact. 
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