
       
    

  

           
 
         
       

    

              

             

 
             

 

           

             
                   

              
               

            

             

                 

             
                 

               

              

           

                  

                

              

            

            

                
                  

               

         
             

                 

              

            

               



              

            
            

        

           

            

            
           

            
           

             
             

          

          

           
        

          
            

              
              

           

         
              
             

         

 
         
          

              
             

           
            
            

           
             

            
              

           
            
            

            
   



  

                

          

             

             

            
             

               

           
              

             
           

       

 

              
              

        

              

               

               
             

                    
                

              
                  

                   

          



            
              

             

             
               

                

  

             

          
          

         
              
              

                
   

          

             
             

              

               

             
               

            
              
              

   

           
              

            

         

  

        
             

             
           

             

          
           
              

             
    



 

            
              

           

            
          

             

               

           

             
              

            

              

            

               

             

          
           

           
            

      
            

           
          

              

              

          
                

            

          

            

             

            
           

            
          

            

           
               

              

            

        
          



              

             

             

            

               

          

              

           

         
              

             

   

    

         

             
             

            
               

             
                

            
       

              

              

              

                

               

          
           

                

              
             

           

            

                 

             

             

             

              



ACTIVITY AND MELATONIN RHYTHMS IN RAMS 
"'-'llV!I I J'\l'IU MCL"lUNIN IU1llt1M::S IN KAM::S 

GROUP 2 

08.00 08.00 

FIGURE 2. Long-term activity records for a representative ram from each group exposed to 
the sequence of photoperiod changes indicated on the right. (Abbreviations are defined in the 
legend to Fig. 1.) The records were produced using an Esterline Angus event recorder con
nected to a reflective photorelay operated when the the animal crossed an infrared beam. The 
data for each day are presented in vertical sequence to produce a continuous record and are 
double plotted for clarity. Segments of data that were lost due to breakage of the recording 
device are omitted. (a) A ram from Group l. (b) A ram from Group 2. Rams were exposed to 
each of the photoperiod treatments for 16 weeks, as shown in Figure I. In addition, the ram 
in Group 2 received a 1-hr dark pulse per 24 hr for 2 weeks, starting 8 weeks after transfer to 
LL treatment, and a 1-hr light pulse per 24 hr for 2 weeks, starting 8 weeks after transfer to 
DD. 
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(a) 

ACTIVITY AND MELATONIN RHYTHMS IN RAMS 

FIGURE 5. PlasmaT·~cetat'().i'in concentrations in relation to activity re~r'ds"ror representative 
rams from Group 2. (a) Ram transferred from LD 8:16 toLL, then briefly toLD 23:1 as 
indicated to the right of the activity record. (b) Ram transferred from LD 8:16 to DD, tben 
briefly to LD I :23 as indicated. Activity records are double plotted. Solid bars above the 
activity records and melatonin patterns indicate timing of periods of darkness. Arrows to the 
left of the activity records indicate occasions on which hourly blood samples were collected 
for the determination of the melatonin patterns depicted below the activity records. Solid data 
points (e) indicate significant melatonin peaks (see text). Sampling for melatonin began at 
0800 hr on each occasion; however, melatonin patterns have been plotted on the same time 
scale as the activity records to emphasize relationships between the melatonin and activity 
patterns. 

pulse for 14 days at this stage did not induce the reappearance of a rhythm in 
melatonin concentrations, although three out of six rams now had significant mela
tonin peaks of short duration (sampling period H: Fig. 6b; Table 2). The subsequent 
short-day treatment restored long-duration melatonin peaks (sampling period I: Ta
ble 2; Fig. 6b). After 8 weeks on DD, significant melatonin peaks persisted in five of 
six rams (sampling period J: Fig. 6b), with a significantly reduced duration (Table 2). 
These peaks were not synchronized between rams, as indicated by the lack of a clear 
pattern in mean melatonin concentrations. The introduction of a l-hr light pulse for 
14 days after 8 weeks under DD resulted in the reappearance of a synchronized 
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