
 
  

   

    
   

    
   

   

    
    

   

 

 

 

              
             

               
              

    

                
             

              
               

       

                
              

               
               

 

             
 

  
      

 
   

   
    

            
   

    



   
    

     
  



   
          

    

      

   

    

    

   
 

                 
                 

               

          

                

       

             
  

          

               
      

   

        

         

    

   

  

  

   
   

  

   

   
   

   
      



   

                                                      

  

                    
           
                

       

 
      
          

    
                              

            

  

         

 

     

        

     

         

  

   
          

      

 

          
       

     
     

        
          

    
              
             

            
  

    



   

           
      

                
    

 
   

   
     

   

       
   

    

   
  

   
       

        
      

  
  
 

  
     

       
     

 

  
 

      
      

  

  
   

 

        

   



   

    

                  
        

               
               

 

                  
               

               
               

     

                 
              

                
      

                   
                

              
          

               
   

   
 

   

       
  

  

   

   

   

    



   

    

                  
        

               
               

 

                  
               

               
             

     

                 
              

                
      

                   
                

              
          

               
   

  

  

  

  

  

  

  

   
 

   

 
 

 

  
 

 

 



   
                    

                 
   

   
  

     

  

 

              
                 

                
               
          

  

  
   

  

     

 

  



   

               
              

              
             

  

                   
              

            
                 

             
             

              
               

          
              

               
                 

                  
                 

              
 

              
              

            
             

              
            

             
              

             
              

             
               

           
            

             
               

               
               

               
                

               
             

    



    

               
            

              
               

           
             

                 
        

             
             

              
             

              
       

             
         
               

       

                  
             

               
               

               
                

             
              

              
                

          

  
               

             
            

               
             

               
               

               
                

                  
                 

  

    



                        
               

                   
                  
        

  
                   

                    
                  

        

   
                  

                     
                  

                  
           

     

   
     

   
  

 

  
         

         
      

      
     

      
        

   
         

        
      

     
    

      
     

      
      

     
   

 
  

         
      

     
     

      
      
      

         
  

         
      

     
     

      
      
      

         
 

    
 

    

     
    

   



               
             

 

              
                

                    
                   
                  

               
             

                  
                    

                
               

               
          

          
             

             
                 

                 
              

              
               

                
                  

               
                 

                  
          

        
              

             
     

                   
              

              
               

           
                  

                 
             
                

                
               

            
               
          

             
                 

               
            
              

             
                  
             

              
                

               

   



               
               

                
             

                

                
     

                    
          

                 
             

             
             

             
                
              

               
              

                
               

        
              

               
              

             
                

                
             
                 

                
              

                
                

                 
             
               

               
            

               
                 

                  
                

                 
             

              
                

      
              

               
               

               
   

                  
         

                   
              

                
               
            

              
   



               
                

                
              

            
              

                
               

              
                

   

                 
          

            
      

           

              
         

                 
               

              
                

   

               
             

 
                  

             
                

                
    

               
              

               
               

    
                 

                     
             

               
                  
                 

                  
             

          
               

            
                  

             
            

                  
            

                   
      

    



    

                 
                 

  

 

  
    

             
 

       

   
     

    

 
  

              
            

              
   

       
   

           

  

 
  

               
           

              
    

      

    
    

 
 

 
 

               
              
              
         

      

 
   

    



   

                

        

          

          

          

       

  

  

          

               

   

       

     

  

           

           

              

    

    

               

     

      

        

   

 



   

               
                  

                
               

              
                  

               
                

                  
              

             
              

               
            

                   
       

   

 
    

   

   

 
 

       
 

   

 

           

                       
                

            

                     
                
                      

   
                

              
                 

                
   



                
               

                
               

        
                   

              
      

                  
            

                  
                   

                      
                 
                  

                
                   

                 
                     
                 

                  
                
                

                  
                   

                    
       

                   
                

                 
                 

                     
               

          
                   

                
                   

                  
                 

               
                

           
                 

                  
                  

                 
              

                 
              

             
              

                   
                  

                 
             

              
              

   

                 
                    

                    

    



                  
                

               
                

                 
                

                   
                  

                 
                 

                 
                 

                
                     

                   
                     

                   
                  
                  

                  
                 

                     
                     

                 
              

                
                    

    

  

                
                 

                  
                  
                 
                 
                  

           

 
                    

             
                   
                  

                
                

                  
                    

               
                     

                     
                    

                       
                    

                  
               

                
           

                  
                    

                 
                  

    



                   
                       

                     
                    

              
                 

                  
                

                  
                   

            
               

            
                   

                  
                  

                
                      
                 

               
               

                  
                

                 
                  

                
                  

                 
                  

              
                

              
                    

             
                  
               

               
                

                  
                  
                     

                    
                 

                    
                   

                
                      

                   
                     

                  
               

                
                  
                   

                
                 

                
                  

                     
                 

                 
                

    



                  
                   

                  
                  

               
                  

                
                    
                   

     

              
                

                  
              

                   
                    

                 
                 

               
                  

                    
                    

                     
                 

               
                  

                 
                      

                   
                  

                   
                  

                 
                       

                   
                  

                  
             

                    
                        

                  
                 

             
                 

                    
                 
                   

                     
                      
                   

                   
                      

                    
                 

                 
               

                
              

    



      

              
              

       
              

             
               

                  
                 

                  
              

 

          
               

            

             
                
       

             
                

            
           

             
              

                 
            
            
               

              

               
               

            

             
             

               
             

               
                 

                
                 

                 
             

            
             

           
       

               
                  

                

                 
                  

          

              
              

          

               
 

               

    



     
            

               
             

                    
                 

                
               
               

                   
                    

                  
    

                
                 

                 
 

                    
             

                   
                  

       
                    

                    
               

         
                   

                
               
                     

                   
 

                   
                 

               
                  
                  
                   

              
               

              
              

             
       

         

               
                 
                    

  

            
                

            
              

                
                

              
    
              

                
                

  



              
    

            
                

               
               

      

          
                

                
               

        

                 
                 

             

                    
     

                   
       

              

                   
              

                    
     

            
                 
                

                
                  

                  
                  

         

               
               
         

                   
               

             
                 

             
              

               
                   

        

               
   

                 
               

              
                

                

    



        

           
                

              
              

           
             

    

 
   

 

  

  
             

       

             
  

  
  

             
            

 

  

           

  
   

             
     

           
  

 

 
            

          
           

            
      

      

 
            

 

         
        

     
    

   
 

             
    

    



      

     

               

 

 

 

 

             

     

       
            
               

         
                  

                 
                

                 
        
        

          
               

             
              

          
         

                 
                    

 

 
 
  

 

        
          

              
              
              

           
 

           

       
          
                      

                 
  

            
                

     
    

  

    
  

             
         

                

           

    



               
   

 
 

    
     

     
 

          
         

         
         

    
           

           

         

        

                    
    

           
  

        

 

 

 

 

 

 

 
  

 

            
               

              
     

          

       

             
  

 
                

               
    

          

        

             

                
  

          

        

             

               
          

       

             
                 

                 
             

       

            

               
                 

             

        
           

              

  



 

 

           
                 

   

 

 

       

     

  

  

               
           

                 
  

          

            

              
           

                 
     

          

             

              
           

                 
  

                  
             

                
            

         

     

          

        
         

          

      

       
        

            

         

             
     

        
                 

                
                 

                   
       

   



                    
               

 

 

 

 

            

               

               

   



   

 
                     

                
                  

   

    

                       

                    
    

         
      

   
   

  

   
  

        
  

      
        

    

        

    

        

    

       

     

      

    

  



  
                   

    
  

     
    

        

     

   
    

   
    
   

     
 

        

 

   

 

  

  

 

 

              
     

 

 

 

                 
               
             

               
                     

                
          

               
                  

                    
             

             
                 

                   

  



          

               
     

  

       

       
     

        

             

   

 

  

  
 

 
  
  

            
              

             
            

            
             

               
                

             
               

                  
            
             

             
            

                
           

              
               
             

 

              
                 

               
                
                

               
   

              
              

              
    

   

             
               

                 
                 

      

            

   



     

    

          

 
 

           
      

       
            

         

      

       

            
        

            
    

       

            

        

   

            

             
    

       

           
        

                 

        

              
     

              
              

                  
 

                     
                  

                   
  

             
          

     

  



  

   

  

        

               
      

     

     

  
        

     
  

   

                   
             

             
 

             
                

                
                  

               
              
                

       

          
     

      
              

                
      

      

                
               

               
               

              
             

      

              
                  

             

    

            

   



     

            

    

         

        

      

      

 

  

             
           

            
       

     

      

          

        

          

              

  

      

 

 

           

       

               
             

             
                 

                   
                 

                  
              

       

     

        

   



            
               

           
              
             

               
            
              

             
           

           

              

          

             
                 

             

         

          

          

          

             

          
                
              
             
             

             
 

                   
      

          
               

      

               
  

 



                  
   

                 
         

      
          

      
             

               
   

              

  



   

    
      

      

         

               
        

           

         

              
              

 

                
                

           

        

      



   

  

    
      

      

       

             
          

              
                 
                

            
               

                
        

     

         

          

          

          

  

     

    

        

  
        

      
        

      

            

        

      



   

          

              

                
         

                 
         

          

       

   

   

   

           

        

              

                    
            

            

 

      

               
        

              

              
              

      

     

     

    

   

               

          

       

       

      



   

       

 

             

                 
              

       

     

              
               
               

 

         

     

           

                
                

        

                
                   

             
            

                  
             

              
       

      

             
  

      



  

    
      

      

       

   

             
          

              
                 
                

            

               
                

        

        

          

          

          

          

  

     

     

        

  
        

      
        

      

            

      

      



   

          

              

                  
       

                 
         

          

       

   

   

   

           

        

              

                   
            

            

 

      

               
        

              

               
             

      

     

     

    

   

               

          

       

       

      



   

       

 

             

                 
              

       

     

              
               
               

 

         

     

           

                
                

        

                
                    

            
             

                    
         

              
      

      

             
  

      



  

    
      

    

       

   

   

           
        

  

                 
 

      
    

     

              

              
        

        

             
       

          

             
                  

                
               

               
               

                   
                   

                
               

                
       

   

     

             

      

              
        

      



   

                 
  

                 
               
               

               

              
   

                    
                  

               
                 

               
             

                
     

   

         
    

          
            

             
             

 

 

 

 

         

                
                
             

             

             
                
  

     

           
        

  
  

     
      

    

       

    
  

    
         

  

       

      



    

         
      

   

                
            

             
             

            

          

               
        

                  
               

                    
                  
                  

                     
                   
                

                    
                
              

                   
                  

               
                  

                  
                     

                 
                   

                     
                   

                          
                    

                    
                

                
            
                  

                   
                    
                   

                   
                       

                     
                   

                
                

                   
                  
                 

                
              

      



   

                 
              

    

        

                
                 

               
             

 

               
       

           

             

        

            

                
              

              

   

                  
               

          

       

     

   

                 
               

                
                  

      

                
     

                 

               
         

      

                   
                 

                 
                 

                  
                  
          

      



   

   

                  
              

           

       

     

    

                 
               

                
                  

      

                 
                  

                
               

  

                 
                 

             

               
         

      

                   
                  
               

                  
                   

                
                  

                 
                    

                    
                 

                      
                  

                         
                   

                  
                   

              
             

                  
                  

                     
                
                    

                       
                   
                      
                  

              
                  

                  

      



   

                
                 

                   
   

                 
                 

                  
                  
                  

      

   

                  
               

          

       

     

   

                
              

               
                  
         

               
               

                  
                

             
            

          

                 
                 

             

               
         

      

                   
                

              
                  

                   
               
                   

                     
                      

                
               

                
                 

               
                  
                   

      



   

                 
                

               
                 

               
              
      

   

                  
              

           

       

     

   

                
              

               
                  
          

               
               

 

                 
                 

             

               
         

      

               
                   

                  
                      

                      
                   
                  
                

                   
                   

                  
                    
                   
                      

                
                 

               
                  
                   

                 
                

               
    

      



   

   

                  
              

           

       

     

   

                
              

               
                  
         

                 
       

                 
                 

             

               
         

      

                 
                    

                
              
                

                 
                  

               
               

               
                 
                
              

                
              

                 
   

   

                  
              

           

       

     

   

                
              

               

      



   

                  
         

         

                 
                 

             

               
         

      

                    
              

                 
                 

                   
                    

                
                 

              
      

      



   

 
    

   

    

        

     
    

   

 

  
 

               
                

              
         

            
             

              
            

                 
             

   

                 
             

                
              

     

                  
               
                  

          

              

 

 
      



 
  

    

  
    

     
  



   

 
    

   

    

    

     
     

   

     

 

             
             

                 
              
 

            
  

             
           

      
            

  
         

                 
             

                
              

     

                  
               

                 
          

              

 

 
      

 
  

    



  
    

    
  



       
      

   

    
        

    

            
              

    
              
                      

                    
                        
                
                     

    

   
        
         

     
              

  
                   

                
       

 

 

 
 

 

  
  

        

   

        

        

  
 

  
 

 
 

  

 
 

 

 
 
 

 
   



        

      

             
         

      

               
     

      

                  
            
               
 

                   

      

                   
                 

    

           
             

                 
  

               
      

            
                    
                       
                        

 



        
             

                 
            

      
                  

                    
                   

                
                

              
               

                      
                   

                 
                  

                      
                  

                 
                

                 
                  
                

                 
              
                 

                
               

              
                   

             
                

                
              

                      
              

                      
                  

                    
                   

                  
         

                 
                

                   
                  

                 
              

                  
                  

                   
                  

                
                    

                
                 

 



         
              

     
          

        
   

           

           
        

 
        

      

             
 

    
 

      
       

          

           

        

          
    

        

     
   
 
   

         

 
 

 
  

      
 

           

   
  

           

   
  

   
   

 
    

 
    

 
           

    

 



       
            

        
               

               
               

        

       
         

                
    

               
        

     
       

     
          

  

                
                

             
            

                
              
           

                 
              

    

                 
  

  

  

  

 



  

       
            

           
           

    

   

          
 

       

      

 

       

 



   

   

    

       

     
    

   

 

   
 

               
            

            
               

               
    

              
 

             
             

              
            

                 
            

 

                 
             

                
              

     

                  
               
                  

           

              



 

 
      

 
  

   

  
    

     
  



       

       
      

   

    
    

               
                 

    
              
                   

                   
                        
                
                     

    

   
          
         
     

              

  
                   

                
       

 
      

    
     

        
         

 
 

 

 

        

        

        



        

      

             
         

      

               
     

      

                  
            
               
 

                      

      

                   
                 

    

   

 
         

              
  

                 
  

               

      

            
                     
                       
                        

 



        

            
                
            

      

                 
                   

                  
              

 

                   
                 
                 

               
                

                  
                 

                
                

               
       

                 
              

                 
                 

           

               
   

         
              

     
           

        
   

            

      
        

 
        

        

      
       

            

     

     

     

     

                   
                      
                     

 



           

            

       
  

          
   
        

      
   

 
   

         

       
          

 
  

  

  
  

 

 

     
  

    

  
 

   
 

 

 

  

       
        
     

        

            
                    
                      
                      

 



   
    

   
        

  

 
                

                
             
            

                
              
           

 
                 

              
    

                  
  

  

      

   

 
 

  

       
            

           
           

   
     

 

       

      

            

  

 
 

                   
                   
                        

 



     
         

    

    
     
    

   

   

               
                 

         
             

              
             

            
                 

                 
         

        

            
             

              
            

                 
             

   

                 
             

                
              

     

                  
               
                  

          

              



 

  
      

 
  

    

  
    

    
  



  

         

 
    

     

     
  

      
    
   

 

   

              
           

              
               
                
            

                 
               

             
             

              
               
            

              
            

              
            

                
                     

             
                  

                
                 

            
            

 



       

        
      

   

     
        

     

  
          

            

    
              
                   

                    
                        
                
                     

    

   
           
          

  
   

               

  
                   

                
       

 
      

    
     

        
         

  
 

  
 

 

 

        
  

        

        



        

      

             
         

      

               
     

      
                  

            
               
 

                   

      

                   
                 

    

            
              

                 
  

               
      

            
                    
                       
                       

 



        

             
                
            

      
                   

                
                    

             

           
               

            

           
       

    
           

          
        

 
            

            

          
       

           

           

       
 

         
   
       

     
   

 
   

 
            
                    
                       
                       

 

 



 
        

   
 

  
 

  
    

 

   

  

 
 

   
   

  

  

        

       

   
    

   
        

   
    

   
        

   
    

            
                    
                       
                    

 

 



                
                

             
            

                
              
           

                 
              

    

                 
  

       
            

           
          

    

   

     
 

       

      

            

   

 

                   
                       
                       

 



       

            
                    
                       
                       

 



   
   

   

    
     

    

   

  

               
              

         
             

            
             
            

               
             

             
       

              
            

   

             
             

              
            

                 
            

   

                 
             

                
              

     

                  
               
                  

          



              

 

 
      

 
  

    

  
    

    
  



  
          

 
  

         
       

    

    
    

      
            

              

    
              

                    

                   
                        
                

                     
    

   
           
         
      

               

  
                   

               
        

 
     

    
     

       
          

   
 
 

 

        

        

        



        

     

             
         

      

               
     

      

                  

               
                  

     

 

                    

      

                   
                                         

    

  

 
 

 
        

 
            

                 
  

               
      

            
                    
                       
                       

 



        

            
                
            

      
              

            
                

             
             

            
                
                

                 
                 

             
         

               
                 

               
             

                
          

              
              

                
                 

                
                    

  

 

                   
                 
                 

               
                

                  
                 

                
                

               
       

                 
              

                 
                 

           

               
   

            
                    
                       
                        

 



         
              

     
           

        
   

            

           
        

 
             

             

           
       

           

            

       
  

          
   
        

      
   

 
   

         

 
       

  

    

 
       

 
  

 
        

   
 

   

   

            
                    
                       
                       

 
 

 

 



 

    
    

 
    
    

  

    
    

    
        

        

    
             

        
      

    

         

   
    

   
        

  

                 
                

             
            

                
              
           

                  
              

    

                  
  

            
                    
                       
                       

 



  

  

 

  

       
            

           
           

    

   

     
 

       

      

            

 

      

                    
                       
                      

 



   

    

    

     

     
    

   

   

 

              
               
             
           

             
              

              
                
     

            
             

               
            

                 
             

   

                 
             

                
              

     

                  
               
                  

          

              



 

 
      

 
  

    

  
    

    
  



  

        

 
    

  
   

 
      

    
   

   

              
           

              
                

                
             

            
               

               
              

               
               

             
             

      

              
             

              
                 

           

                 
              
             

               
                

           
             

               



             
          

               
           

                  
                
             

            

    



   

         

             
        

    
   

   

  
 

    
      

     
    

      
        

 

    
              
                   

                    
                        
                
                     

    

   
             

         
  

     
               

  
                   

                
       

    
     

     
       

            

        
 

        

        

        



      

             
         

      

               
     

      

                  
            
               
 

                     

 



        

            
                
            

      
                  

                   
                   
                 

               
                    

                
              

                 
                      

                   
                   

                   
                

                 
               

                   

         

              
         

          
        

   
           

          
        

 
            

            

          
       

          

           

        

         
   
       

     
   
 
   

 



         

    
     

  
        

  
        

    

    
  

   

  

          
  

      
 

   

    
     

   
         

     
    

   
        

   
    

   
        

  
   

                 
                

             
            

                

               
           

                  
              

 



              
           

                 
              

    

                 
  

  

       

  

       
             

           
           

    

   

       
 

      

   

        

 



   

     

    
   

     

    
    

   

    

   

   

             
             

                   
               

                
        

                 
             

                
              

     

                  
               

                 
          

              

 

 
      

  
   

   
    



  
   

   
  



    

       

 
    

   

    
     
    

   

 

  

               
              

         
            
               

              
                 

             
             

              
 

             
             

              
            

                 
            

 

                 
             

                
              

     

                  
               
                  

          

              



 

 
      

 
  

    

  
    

     
  



    
      

 
    

  
      

    
   

 

      
      
      

           
    

              
           

               
               
                

                
                

             
             

             
             

            
               

               
               

              
              
                

                    
               

                 
                 

                 
       

            

    



  
        

                
       

   

    
       

      
           

              

    
              
                   

                   
                        
                

        
                     

    

   
         
          
   
               

  
                   

               
        

 
    

    
     

       
          

   

 

 
 

        

        

        



        

      

             
         

      

               
     

      

                  
            
               
 

                      

      

                   
                 

    

              
                 

                 
  

               
      

            
                     
                       
                       

 



        

            
                
            

      
                  
                   

                    
                    

                  
                    

                   
                 

                        
                   
                    

                     
                  

 

         

              

     
          

         
    

           

          
        

 
            

            

          
       

          

           

       
 

         
   
       

            
                     
                       
                       

 



    
   

 
   

        

    
     

  
 

  

  

   

  
 

 

 

   

   
    

   
        

   
    

   
        

            
                     
                       
                        

 

 



   
    

   
        

  

                 
                

             
            

                
              
           

                  
              

    

                  
  

  

      

         
    

  

       
            

           
           

    

   

           
                    
                       
                       

 



             
 

       

      

            

    

                   
                      
                      

 



   

       
 

   

    
   

    
     

    

  

 

 

             
             

                 
              

               
                

     

                 
             

                
              

      

                  
               

                 
          

              

 

  
    

     

  
    



 
   

    
  



       

       
      

    

    

  

 

                

          

    
              
                   

                     
                        
                
                     

    

   
          
         
   
           

  
                   

                
       

 

 
 

 

 

  
  

 
 

 
 
 

 

  
  

 
  

 
 

  
  

  
  

 
 

 
    

    
    

   
 

        
      

        
      

        

      



        

      

             
         

      

               
     

      
                  

            
               
 

                   

      

                   
                 

    

           

           

                
  

               
      

            
                   
                      
                  

 



        

            
                
            

      
                

             
                 

                    
                  

                 
                   

               
                   

                
                 

                 
                

                   
                   

                   
                   

                 
                 

             
                

         
              

     
          

        
   

            

           
         

            

            

          
       

           

           

            
                    
                      
                     

 



        

         
   
       

     
   
    

         

     
   

 

  

  

  
 

 

 

 

  
   

    
   

        

   
    

   
        

   
    

   
        

            
                    
                      
                      

 

 



  

                 
                

             
            

                
              
           

                  
              

    

                  
  

  

       

    
        

  

       
            

           
         

    

   

 

       

      

            

    

 
 

   
  

                   
                     
                    

 



    
      

 
    

  

    
   

    
    

   

   

              
                 

             
               

 

                 
             

                
              

     

                  
               
                  

          

              

 

 
      

 
  



 
  

   

  
    

     
  



     
          

            
     

 
     

 

    
  

   
           

                 

    
               
                   

                    
                        
                 
                     

    

   
        

  
                    
                 

      

   
 

 
    

     
       

          
  

 
 

 

 

        

        



        

        

     
             
         

     
               

     

      
                 

            
               
 

             
    

      
                  

                
    

           
         

                
  

               
      

            
                   
                       
                      

 



        
            

               
            

      
                   

               
              
              

                  
 

         
        

 
    

         
       

    
          

         
         

 
           

           

         
       

         

           

      
 

        
   
      

    
   

            
                    
                      
                       

 



 
   

         

   
    

 
 

        
   
  

   
  

 

        
   
  

   
  

 

  

  
 

 

 

 

  

     

    

   

          
            
                    
                       
                     

 



 

   

    

   

        

   

    

   

        

 
 

                 
                

             
            

                
              
           

                  
              

    

                  
  

  

   
         

     

 

            
                   
                     
                      

 



       
            

           
            

    

    

    
   

       

            

 

 

      

                    
                       
                      

 



 
    

   

    
     

    

   

   

              
               

            
               
        

             
             

              
            

                 
            

  

                 
             

                
              

     

                  
               
                  

          

              

 

         

   

   

  
 



 
  

    

  
    

     
  



 
  

    
   

      
    
   

 

       

              
           

            
              

               
              

              
            

               
               

              
             

               
                

                
              

              
             

             
                

       

              
              

                 
                   

               
                

               
                 



                   
          

               
               

                 
                 

               
                

                      
               

      

            



  
         

        

           
         

    

       
        

       

    

             
              

                        
                                  

                              
                                             

             
        

                    
    

   
         
             
      
            

  
                   

               
        

 
    

    
     

       
           

   
 

 

 

        

        

        



        

     

             
         

      

               
     

      

                   
              

                     

  

                   

      

                    
                                                  

    

           

              

                 
  

               
      

             
                     
                       
                       

 



                    
             

           
                     

             
       

                  

                  
                   

                   
                    

    

                  
                  
           

         
             

          

         
    

           

           

        
 

            

             

          
       

           

           

      

  

         

           
  

            
                    
                       
                       

 

 



        

      
   

  
   

        

    
  

 
  

 
 

  

  

  
 

 
           

       
  

 

 

     

   
    

   
        

            
                     
                       
                        

 



  

                
                

             
            

                
              
           

                 
              

    

                 
  

  

 

  

       
            

           
           

    

   

        
 

       

      

          

 

 

 

                   
                       
                      

 



    

   

             
 

       

      

           

 

 

                    
                       
                       

 



   

      

 

    
     

    

   

   

  

               
            

               
              

         

               
   

             
             

                
            

           
           

               
           

              
       

              
             
              

              
                

        

                
             

              
               

       

                
              

                
          



             
 

 

  
      

 
  

    

  
    

    
  



 

             
           

        

       
 

    

         
    

             
                     

           
     

          

                 
 

           

            
 

   

               
                    

                  

        

    

  

   

 

  

  

 

   
  

 
  

   

   
  

 
  
 

   
         



   
    

   

   
 

 
    

 
 

  

   

    

 

        

    

     

        

    

         

    

           

  

          
       

     
    

        
     

     
    

              
             

            
  

  



   

          
      

               
     

   
        

  
 

    
 

   

  
    

     
   

     
 

 

  
     

       

     
 

  
 

    
  

    
  

  

  
  

   



   

    

                  
        

              
               

  

                 
              

                
                 

      

                
            

                
      

                   
               
 

              
          

             
    

  

       
   

 
    

    

   

   

   

  



   
                   

                  
   

   
  

   

  

 

              
                
               

               
            

  

     

  
   

  

     

 

  

   

   



   
                    

                 
    

   
  

         

  

  

              
                 

                
               
          

  

     

      
  

     

 

   

 



   

               
              

              
             

 
              

                  
                    
                  

                
              

               
                

             
                

               
               

             
            
              
              
            

               
               

               
               
                  

                
                 

              
                   
              
  

  



    

               
            

             
              

          
              

               
            

             
             

              
             

              
       

             
         
              

        

                  
             

              
                

               
                

             
              

              
                

          

  
               

             
            

                
            

              
               

                
                

                  
                  
   

   



                    
               

              
               

                
    

  
                

                 
                

                
   

               
                  

               
                

               
       

     

   
    
      

  

         
       

    
      

     
    
     

      
  

     
  

         
    

    
    

     
     

    
     

     
   

    
   

   

  

  

  

    

 

    

   



    
 

    

                
            

                 
               

                  
                 
          

       

             

        

                 
               

  
                 
                 

               
                   

                  
              

             
                

     

                 
    

                     
                  

                
                

                  
                  

               

                   
         

                
                 

                  
  

                  
           
          

        
        

   



               
        

                 
                  

                     
   

               
             

  

 

               
              

               
               

    

                     
                   

                
                
               

                    
                  

                 
                  
                   

              
                

     

    

                 
                 

  

 

            

     

 
              

            
               

  
     

 

               
           

              
   

     

        

   



 

               
              
              
         

         

    
   

                

        

            

          

           

       

   

   

          

              

   

        

    

  

           

        

              

    

    

              

     

      

          

   

   



   
              

                    
                 

                
                
                   

                
                     

                  
                
            

                 
              

                  
        

  
                   
               

             
                

                 
                 

             
        

                  
               

                 
                 

                   
               
     

             
                   

                
              

                   
                   

               
                 

                    
                  

                      
                

                  
                  

                     
                
                 

                     
                   

            
              
                 

                     
               

                   
                

            
                 

                  

   



     
              

 
                 

              
                    

              
                

                    

                
                   

                  
              
             

                
                     
                
                 

                
                    

                     
                    

                  
                   

                  
              

            
               

                
                

             
  

                  
                   

                
                  

               
                 

               
                    

                  
                 

                 
                 
                    

                
              

               
          

    
    

               
                 

                    
                    

            
     

             
              
            

                
               

   



                
                

                
               

                     
               

       
      

   
                

               
                  

                
                   

             
                 

                 
                   

                  
                    

                  
                  

                  
                  

                    
                   

                 
                  

              
                  

                  
                  

               
       

                  
                        
                   

                
               

                 
                   

             
              

                
                 

                   
                   

                    
                   
                  

                   
                

                
                

      
   

                
                  

                  
           

        
            

   



                 
               

                   
                    
                

              
                      

                     
                    

                   
                   
               
                    

                    
                      

              

         
     
    

 
  

  
  

   

  
 

  

 
  

  

    
 
 

 
  

   

  
 

  
 
 
 
 

     
 
 
 
 

 

      
     

 
   

 
   

   
 

     
   

 
         

   
     

      
     

   
  

  

         
   

   

    
   
         

      
        

           
        

      
         

       
     
     
              

   

   
      
   
   

   



      

              
                

     
           
    
             

               
            

                 
              

         
               

              
              

  
          

             
                 

          
              

      
                

     
                

                 
   

               
               

        
                

                
      

                  
                 
              

                    
                

 

                    
 

               
              

                 
          

        

              
                 

               
               
               
      

   



    

 
           

       

  
            

  

     

              
  

 

 
         

   
 

         
   

      

                

            
     

        

      
                 

             

           

    

             
      
   

             

           

                

             

           
             

         

           

                

                   
              

                
               

    

   



     

           

 

 

 

   
         

           

      

      
        

          

           

               
  

       

                     
              

 

 

 

           

              

              

   

 

 



   

 

 

                     
                 

                  
   

    

   

              

     
      

    
    

         
      

   
   

  

   
  

   
  

  

       
   

        

   

      

  

    

   

   

   

   



              
    

                   
               
           

               
                     
               

   

               
     

                
       

       

       
     

        

              

   

 

  
   

  
   

           
           

             
             

          
            

   
  

  
              

          
  

   

 

     

    
          

             

         

    
        
        

   



      

       

            
        

            
    

       

             

        

            

        
            

    

        

 

              
     

  
           
    

  

 

  

  
 

         
       
      

       

 

      

               
     

     
     

  

     

     
  

   



   

                  
            

             
   

             
               

              
                 

      

       

          

    

     

  

                
              

            
       

                
                

   

    

            

     

           

     

        

       

      

      

    

              
           

            
       

   



     

      

           

        

          

              
               

   

  

      

          

        

               
 

        

      

       

             
              

             
              

               
               

              
                

             
  

 

           

               

          

             
                 

             
          

         
         

  



          

              

          

    

                   
       

          

              
       

              
   

                 
    

                

         

      
         
        

             

             
    

              

  



   

    
      

      

             

               
        

            

          

                    
                 

                
                 

              

                
               

            

         

      



    
      

      

   

             

             
          

              
                 

             
 

               
                  

             
             

        

           

                
                  

       

      

          

          
        

         

  

      

    

 

      



   

        

  
     

        

   

          

            
       

          

           

  

                
          

           

       

    

   

   

           

                 
                 

                      
                    
      

                
                 

                 
                    

                 
                 

    

              

                  
                    
                  

 

          

              

 

      



   

               
                

         

              

            

      

      

     

   

     

               

          

       

       

             

       

    

         

     

                
                 

        

              
            

    
    

    

              
 

             
 

                     
      

      



    
      

    

             

   

            
        

                  

     

     

              

                 
        

        

  
  

  
   

          

                  
                   

         

   

     

             

      

             

                  
  

                
      

              
   

            

   

         
    

          
            

             
             

   



          

                    
 

              

              

      

          

         

   
                   

        

    

         
      

                 
            

              
            

            

          

                
       

             
             

           
             

              
               
                

              
            

        

    

               
       

          

             

        

            

              
              

              
  

 



   

              
    

          

                   
               

         

        

     

    

                  

              
                 

                     
  

    

                 
                 

            

            

     
                  
              

                 
               
                  

                  
                

                   
                

                    
                    

                   
               

              
                  
               

                   
                   
                 

               
                    

                 
              

                 
                 

                 
                 

                 
                  

                   
             

               
 



   

              
    

          

                  
               

          

       

     

   

                 
               

                
                  

      
   

                 
                 

            

           

      

             
                

              
               

                   
                

                 
              

                  
                   

                     
                 

               
                   

                
                   

                  
                  

               
                  

                 
                  

                 
                  

               
            

              

   



   

              
    

          

                  
               

          

       

     

   

                 
               

                
                  

      

    

                 
                 

            

              
   

      

              
               

             
                

                    
                 
                 

               
             

 



     
        

 
    

   

    
     

    

   

    
              

             
               

               
     

            
           

              
            
                

             

                
             

              
               

       

                
              

                
          

             
 

 

      



 
  

    

  
    

    
  



    
         

     
 

  
  

    
           

     

   

  
  

                
                      
                       

   

          

                 

       

            
  

       

       
                  

                       
 

                
                   

          

        

  
   

    

   

 

 
      

    

                

   
          



  

      
   
         

 
 

    

     
         

           

  
      

                   

       

    

 
      

          
 

    

        

    

          

 

           
       

     
    

        
          

    
              
             

            
  

 



   

          
         

                
    

 
     

             

  
 

    
    

  
    

     
     

     
 

 

  
     

        
     

 

  
 

    
      

  
  

  
  

 



   

    

                  
        

                
               

                   
               

               
              

    

                 
             

                 
   

                   
                

              
          

               
  

  

    
 

   

  
    

 

   

   

   

   

 



   
                    

                  
  

   
  

     

  
              

                  
                

               
         

  

     

  
   

 

    

 

 
 

   

  

   

 
 



   
                    

                 
   

   
  

     

  

 

              
                 

                
               
           

  

     

  
   

  

  

  

 

 



A. PROTOCOL OBJECTIVE: 

In clear, concise, non-technical, lay language (1 e. the type ofwr1tmg style used m newspapers), . 
summanze the background, general hypothesis, expenmental plan, and relevance .of the study to the 
advancement of sc1entif1c knowledge and/or the benefits to human and animal health. All abbreviations 
must be defined Sc;:ientific abstracts from grant applications or journal articles are not 
acceptable. 

Goal: It is well known that the hormone estradiol, also called estrogen and produced by a women's ovary, acts on 
several tissues and elicits effects beneficial to women's health. Thus, cessation of estrogen after menopause 
increases risk for development of cardiovascular disease, diabetes, and bone loss as just a few examples. 
Studies, including those in our laboratories using the baboon as a model for the human, have now confirmed that 
estrogen also plays a critical role in pregnancy and is required for pregnancy to proceed, for the fetus/baby to 
grow and be delivered and ultimately develop outside the mother's womb. Uniquely in humans and nonhuman 
primates such as the baboon but not animals such as rodents, while the mother's ovary remains the source of 
estrogen during the first trimester, the placenta becomes the producer of estrogen thereafter. Moreover, placental 
estrogen production requires participation of the fetus. Thus the fetus, mother and placenta interact and actually 
communicate with each other via the hormone estradiol. Unfortunately, it is impossible to perform in women 
invasive experiments that interrupt this maternal-fetal-placental communication to study the role of estrogen. 
Therefore, our understanding of the sites and means by which estrogen works and assures that the fetus grows 
remains incomplete. As a consequence, the incidence of premature birth, poor fetal growth, maternal diseases 
such as high-blood pressure/pre-eclampsia remain high. Also, unlike many years ago, women today are exposed 
to compounds in the environment known as endocrine disruptors several of which e.g. bisphenol A (BPA) either 
enhance or inhibit the actions of estradiof. 

Using the baboon as a translational research model for the human, we recently showed that exposure of the 
mother early in pregnancy to a very small increase in estradiol significantly decreased remodeling of mom's 
uterine blood vessels by placental cells. This process which is essential for development of normal maternal and 
fetal cardiovascular function in pregnancy is also apparently decreased in women with preeclampsia. The present 
proposal outlines studies designed to determine the sites and mechanisms of estrogen action and how fetal blood 
flow becomes reduced/compromised. We also propose studies to determine whether the negative impact on fetal 
blood flow is still apparent when the fetus is born and develops as an adult. By knowing how and sites/factors 
regulated by estrogen, we can design studies in women to begin to determine who might be at risk and design 
methods/approaches to reduce the impact of the disease. 

Our laboratories also showed that inhibition of the increase in placental estradiol production in the second 
half of pregnancy altered development of key organs in the fetus. In addition, babies born to mothers in which 
placental estradiol was suppressed exhibited a reduced response to insulin, a condition known as insulin 
resistance. We also showed that the development of the ovary in female fetuses and the testes in male fetuses 
was impaired. Moreover, in offspring of estrogen-suppressed mothers that we reared to adulthood, reproductive 
function was compromised. Thus, estrogen-suppressed animals exhibited a delay in onset of puberty and a 
pattern of estrogen production during their menstrual cycles that was typical of that in women with early 
(premature) menopause. The sites and mechanisms by which estrogen is working is the goal of the second series 
of experiments outlined in this protocol. 

To accomplish our goals and study the role of estrogen in pregnancy, pregnant baboons will be treated with 
estradiol or a specific inhibitor of estrogen synthesis alone or in combination with estrogen. Treated/untreated 
animals will be delivered by cesarean section at early, mid or late gestation and the placenta and fetal tissues 
collected and studied for aspects of biochemical/physiologic maturation. In other experiments, treated/untreated 
animals will be delivered near term and neonates reared to adulthood. Development of vascular function (e.g. 
ability to control blood pressure), blood vessel flow and glucose regulation as indexes an9/or predictions of 
development of diabetes and adrenal and ovarian function will also be determined. These studies serve as a 
model for the human and are designed to provide new information which will enhance our understanding of the 
causes of pregnancy complications in women (e.g. preeclampsia; fetal growth retardation and prematurity per se) 
and the role of hormones in utero on programming fetal organ systems critical for development of appropriate 
vascular (e.g. blood pressure), metabolic (e.g. glucose-diabetes) and reproductive function in adulthood. 
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B. SEARCH FOR ALTERNATIVES 

In an effort to minimize pain and distress, the Animal Welfare Act (AWA) regulations require 
principal investigators to consider alternatives to procedures that may cause more than 
momentary or slight pain or distress to animals. The AWA also requires principal investigators 
to provide a written narrative of the methods used and sources consulted to determine the 
availability of alternatives, including replacements, reductions, and refinements of animal use. 
These alternatives should be consistent with the goals of the proposed research. Potential 
alternatives that do not allow the attainment of the goals of the proposed research are not, by 
definition, alternatives. The "3 Rs" are defined below: 

REPLACEMENT: An alternative that will be equally mformative. Replacements include, but are not 
ltm1ted tCJ, m vitro models, m siltco methods, mvertebrate models. and vertebrate models 

REDUCTION: Reducing the number of animals to the mmtmum required to obtain scientifically valid 
data and demonstratmg that the proposed re.search does not unnecessari(v dupltcate previous work
Redu~tion in-:ludes statistical methods tu reduce animal r,umbers, and 1t addresses whether or not 
animals can be reused for other p•.Jrposes 

REFINEMENT: A procedure tnat /essf::ns or P,/tminates pain or distress, thereby enhancmg antmal 
well-being HrJusing. environmental enrichment, animal identification. anesthesia, analge$1a, and 
euthanasia proc.edure& can be refined; 1n add1t1on to activ1t1es normally thought of as procedures, such 
as surgeries, tissue or fluid collection, etc, 

The fundamental goal of the AWA and USDA Policy 12 (June 21, 2000) is to minimize pain and 
distress to animals; consequently, the regulations state that any proposed animal activity or 
significant changes to an ongoing animal activity must include the following: (1) a rationale for 
involving animals, and the appropriateness of the species and the number of animals to be 
used; (2) a description of the procedures or methods designed to assure that discomfort and 
pain to animals will be limited to that which is unavoidable in the conduct of scientifically 
valuable research, and that analgesic, anesthetic, and tranquilizing drugs will be used where 
indicated and appropriate to minimize discomfort and pain to animals; (3) a written narrative 
description of the methods and sources used to consider alternatives to procedures that may 
cause more than momentary or slight pain or distress to the animals, and; (4) the written 
assurance that the activities do not unnecessarily duplicate previous experiments. 

DATABASE SEARCHES 
A database s-=:arch 1s oonsidered tc be the most effectrve and efficient method for demonstrating 
compliance with the federal regulations for consideration of alternatives to painful and distressful 
proced•Jres although other sources, such as conferent:;es, colloquia. subje-:t expert c.-.c,nsultation, etc., 
may provide relevant and up-to-date information regarding alternatives, m lieu of or m add1t1on to a 
database search. Institutional policy requires investigators to specify at least two (2) databases 
or other acceptable sources that were us~d to determine that alte-rnatiVl;)S to animals have been 
considered, that the minimal number of :animals have been requested, that the proposed research 1s 
not duplicative of previous work, and that alternatives to prf.:lcedures that may cause more than 
momentary or sligM pain or distress tu the animals have be6n considered . For all database searches, 
the following information must be provided: ( 1) the name of the database; (2) the date the search was 
perfcrmed. (3) the time period covered by the search, and: (4) the key words and/vr the search 
strategy used 
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Please be sure to list all k.ey words and key word combinabons used and the number of citations found for 
each key word or combination [e g amtloride mouse kidney (455 citations). mouse hem1zona assay (453 -: 
c1tatt0ns)]. PLEASE NOTE: The search must Include the key.word c1paln" and any relevant · · 
combination thereof. Be sure to search for all ~pphcable terms, including the search for alternatives [e.g. 
mouse heart computer model (55 citations)] Use the widest possible time range to include both modem 
and classical references . ' . . :- , 

. · . . · EXPERT CONSULTATIONS .. _., ·0 • - · • : •• 

An ~ppropnate. well documented consultation with an expert in the field of the proposed research can ; _
replace a second database search In order to demon·strate to the IACUC the expert's knowledge of th.e 
ava1labi11ty of alternatives In the speciflc field of study, documentation of the consultation !!!.Y!1 include the 
following. (1) the.consultant's name and qualifications. and (2) the d~te and content of the consultation. 
· . · . '· -·. . DESCRIPTION AND JUSTIFICAtlON · ·· :·. · ·· · . 
Regardless of the sources used to Sec!rch for alternatives. the written narrative should include adequate . ·. 
information for the IACUC to assess that a reasonable and go.ad faith effort was made to .determine the ·~. 
ava1lab1l1ty of alternatives to arnmals or procedures If the database search ot another acceptable source · · 
1dentlf1es an alternative that cc,uld be used to accomplish the goals of the proP.osed r&search: however, the 
investigator chooses not tc use that alternative, the investigator ·must provide a written narratrve justifying · 
wh the alternative was. not, used. ·· 

1 Database and Literature Search: . · ·. . 
Yes Date . . ' .. . . Tim• Period . . .. : (X) : Search . . 

Key ~ords/Search Strat911y ._ Co\lered by .. . . Conducted 
. 

Search 

Databases/C~mputer Systems ' 
. .. 

' 

AGRICOLA Database X 6/6/06 Estrogens/estrogen receptor modulators, etc (3029); 1970-2006 
(National Agriculture Libr.) 5/5/09 embryonic/fetal growth/development (2301); gonad, 2006--2009 
Searcher -■- 5/22/12 testis, adrenal glands, adipose tissue, skeletal muscle, updated 

placenta, pancreas, etc (644); menstrual cyde, pre- 2009-2012 edampsia, insulin resistance, fertility, angiogenesls, 
etc.(11137); cesarean section (356); papio/baboons 
(184); animal use alternatives, animal welfare, animal 
models, pain/stress/distress/ suffering. refine/replace/ 
reduce, humane endpoint, etc. (44354). Citations = 2 O 

MEDLINE Database X 6/6/06 Estrogens/estrogen receptor modulators, etc (22065); 1966-2006 
Searcher 5/5/09 embryonic/fetal growth/development (37901); gonad, 2006-2009 

5/22/12 testis, adrenal glands, adipose tissue, skeletal muscle, updated 
placenta, pancreas, etc (33487); menstrual cycle, pre- 2009-2012 eciampsia, insulin resistance, fertility, angiogenesls, 
etc.(182052); cesarean section (6749); papio/baboons 
(820); animal use alternatives, animal welfare, animal 
models, paln/stress/dfstress/suffertng, refine/replace/ 
reduce, humane endpoint, etc. (1403264). Citations= 
9, 1,2 

CAB Abstracts Database 
TOXLINE 
BIOSIS Database X 6/6/06 Estrogens/estrogen receptor modulators, etc. (23745}; 1969-2006 
Searcher - 5/5/09 embryonic/fetal growth/development (10412); gonad, 

5/24/12 tes1is, adrenal glands, adipose tissue, skeletal muscle, 2006-2009 
placenta, pancreas, etc. (3095); menstrual cycle, pre-
eclampsla, lnsulln resistance, fertility, angiogenesis, updated 
etc. (50216); cesarean section (3117); papio/baboons 

2009-2012 (1260); animal use alternatives, animal welfare, animal 
models, pain/stress/distress/suffering, refine/ replace/ 
reduce, etc. (1101104). Citations= 12, 6 

Other: EMBASE X 6/6/06 Estrogens/estrogen receptor modulators, etc. (33176); 1974-2006 
Searcher-■- 5/5/09 embryonic/fetal growth/development (19251 ); gonad, 2006-2009 

5/24/12 testis, adrenal glands, adipose tissue, skeletal muscle, updated 
placenta, pancreas, etc. (3654); menstrual cycle, pre- 2009-2012 
eclampsia, insulin resistance, fertlflty, angtogenesis, etc. 
(88395); cesarean section (9922); papio/baboons (832); 
animal use alternatives, animal welfare, animal models, 
pain/stress/distress/suffering, refinel replace/reduce, etc. 
(1462901), Citations= 16, 7 

Literature & Reference Sources 
MALAS 
Quick Bibflo. Series (AGRICOLA) 
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cause:effect information, they may become more meaningful when interpreted in light of results from our in vivo 
studies in the baboon. Clearly, the experimental baboon model and the multidisciplinary collaborative approach 
developed by the investigators permit a necessary evaluation of the interactions essential to fetal-placental 
development. Thus, the results derived from the completion of this study will provide important new insight into 
the communication that occurs between the fetus and placenta and ultimately improve our knowledge of the 
regulation of pregnancy maintenance and development of neonatal self-sufficiency and reproductive function in 
the human. Finally, the search of the databases outlined in Section B question 3, did not identify any alternative 
methods/procedures for conduct of studies to examine role of pregnancy on placental-fetal development and 
impact of the hormonal milieu in utero on physiologic/reproductive function in adulthood. Rather, the search 
identified manuscripts that demonstrated the value and acceptability of the baboon as a model for studies of 
human pregnancy. 

5 Discuss the appropriatenass of the spedes (and the animal strain, if applicable) chosen to meet the 
obJ&ctive(s) of the study. · · 

In the present study, we propose to continue our use of the pregnant baboon as a model to study the 
developmental regulation of maternal, uteroplacental, and fetal pituitary, adrenocortical/gonadal maturation and 
function in human pregnancy as well as impact of the intrauterine hormonal milieu on neonatal growth, puberty 
onset and physiologic (e.g. glucose tolerance; vascular function) and reproductive function (e.g. ovulation; 
uterine function; fertility; premature menopause) in adulthood. Because the maternal, fetal, and placental units 
are functionally interrelated during human and nonhuman primate pregnancy, e.g. estrogen biosynthesis, they 
cannot be evaluated separately. Therefore, in vitro approaches utilizing isolated tissues do not on their own 
permit an assessment of the maternal-fetal-placental endocrine system. As in humans, the baboon possesses a 
hemochorial and monodiscoid placenta and a functional fetoplacental unit, in which the fetal adrenal gland 
provides the major portion of C19-steroid precursors required for placental estrogen formation. Because non 
primate laboratory animals, e.g. the laboratory rat, do not exhibit hemochorial placentation and do not possess a 
fetoplacental unit for the biosynthesis of hormones such as estrogen and maturation of fetal organ systems 
including the adrenal and gonad occurs post-natally (i.e. extra-uterine), their applicability to the human is limited. 

The qualitative and quantitative hormonal profiles exhibited in pregnant baboons are also similar in many 
important respects to those in pregnant women. For example, the progesterone production rate and serum 
progesterone concentrations are elevated during pregnancy in baboons as in women. This contrasts with other 
nonhuman primates, e.g. rhesus monkeys, in which serum progesterone concentrations and production rates 
are similar in the pregnant and nonpregnant states. An elevation in the quantities of progesterone in the 
peripheral circulation is essential to enable their manipulation and thus study of the regulatory factors involved. 
Similarities in the metabolism of progesterone during baboon and human pregnancy further support the use of 
the baboon for the study of steroid hormone production. Thus, the major metabolite of progesterone in women 
and baboons is pregnanediol, while in rhesus monkeys it is androstenedione. The concentrations and patterns 
of estradiol and estrone in the maternal circulation of pregnant baboons are similar to those in pregnant women, 
while the concentration of estradiol in rhesus monkeys at term is an order of magnitude less than in women. 
Corticosteroid production and metabolism also are similar in female baboons and humans. Indeed, the rate of 
cortisol production and excretion, type and degree of conjugation and formation of tetrahydrocortisol and tetra
hydrocortisone as major metabolites are very similar in baboons and women. This contrasts with other non
human primates including most new-world primates (owl, squirrel and marmoset monkeys) in which serum 
cortisol levels and production rates are excessively high and comparable to those in humans with Cushing 
Syndrome. 

Therefore, the baboon provides an excellent, scientifically valid model for the study of the endocrinology of 
human pregnancy. Finally, the 30 years of baseline data which this laboratory has obtained in pregnant baboons 
forms a critically important basis for the continued use of this animal model and further points to the value and 
peer-reviewed acceptance of the baboon for the study of the endocrinology of human pregnancy. Moreover, the 
search of the databases outlined in Section B question 3, did not identify any alternative methods/procedures for 
conduct of studies to examine role of pregnancy on placental-fetal development and impact of the hormonal 
milieu in utero on physiologic/reproductive function in adulthood. Rather, the search identified manuscripts that 
demonstrated the value and acceptability of the baboon as a model for studies of human pregnancy. 

The numbers used are the minimum to permit collection of statistically valid and scientifically meaningful 
data. Sample size for comparison of means by treatment was determined by estimating the variance as from 
previous studies (1972-10) in my laboratory and assuming the populations are normally distributed obtained as 
outlined in Daniel (Biostatistics: A Foundation Analysis in the Health Sciences, 4th Ed., 1987). 

6 Describe steps taken to reduce the number of animal in your study. (e,g. repi::Jcement with in vitro 
procedures, refinement of experimental design, refinement ot'procedutal techmques) 

As indicated above, there is no way to perform these studies in humans and the potential impact on the 
development of new treatment regimens for maternal/fetal medicine is profound. Other animals, such as 
rodents, cannot be used as they differ (e.g. placentation) considerably from the human. The baboon, like 
humans has a fetoplacental unit and a similar hormonal profile, placental metabolic machinery and fetal adrenal 
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anatomy/biochemistry. Moreover, examination of isolated human tissue or computer simulations does not permit 
elucidation of the interaction between mother, placenta, and fetus in pregnancy maintenance/fetal development/ 
parturition. We have refined our experimental designs such that we use the same animal preparation to examine 
the role of estrogen on placental as well as fetal development and maternal well-being. In other words, we do a 
single primary experimental manipulation (e.g. injection of estrogen) and monitor the mother throughout the 
pregnancy {e.g. ultrasound; peripheral blood sampling for hormone and blood chemistries) and examine several 
aspects of placental (e.g. endovascular invasion; placental microvilli) and fetal organ system {e.g. gonad; 
adrenal; pituitary) development and function. Finally, the search of the databases outlined in Section B question 
3, did not identify any alternative methods/ procedures for conduct of studies to examine role of pregnancy on 
placental-fetal development and impact of the hormonal milieu in utero on physiologic/reproductive function in 
adulthood. Rather, the search identified manuscripts that demonstrated the value and acceptability of the 
baboon as a model for studies of human pregnancy. 

7. Will the anrmals be subJected to procedures that may cause more th.an momentai:-y or slight pain or 
distress? NOTE· These. procedures include .environmental, nutnt1on~I or behavio,:al modmcat,ons that 
mcrease stress, as well as chrome fo9d or water deprivation 

YES (A database search is required) 
X Complete Question 8 ___ NO (Skip to Question 9) 

8 ff alternative procedures have been 1dentif1ed, de.scribe the procedures below. and explain why they 
are nc•t scient1f1c.ally apprc,pnate for this research proJect · · 
The search of the databases outlined in Section B question 3, did not identify any alternative methods/ 
procedures for conduct of studies to examine role of pregnancy on placental-fetal development and impact of 
the hormonal milieu in utero on physiologic/reproductive function in adulthood. Rather, the search identified 
manuscripts that demonstrated the value and acceptability of the baboon as a model for studies of human 
pregnancy. 

9. Is . the proposed study duplicative of research previously undertal<en by the investigator· or other 
scientists? If yes, describe the duplicatiye nature of this project and offer scientific justification. 
No. Thus, the search of the databases outlined in Section B question 3, did not identify any alternative 
methods/procedures for conduct of studies to examine role of pregnancy on placental-fetal development and 
impact of the hormonal milieu in utero on physiologic/ reproductive function in adulthood. Rather, the search 
identified manuscripts that demonstrated the value and acceptability of the baboon as a model for studies of 
human pregnancy. 

1 0 Federal regulations require a written rationale/Justification for the number of animals to be u~ed 
Describe the statistic::al test ( e g. power analyses and/or of her ration~les such as tissue collr::ction 
needs and breedmg efficiency) used t.o determine the num~er of animals required to complet-e the 
propo&ed study, and provide the results of the test NOTE: The IACUC may require a c~nsultation 
with a statistician. -- -. .. . 
Throughout the course of conduct of our studies we have consulted a statistician at EVMS {or at the University 
of Maryland). For example, in studies of fertility, we calculate that with an n of 8 animals per group, there will be 
approximately 80% power to detect a difference (P<0.05, Chi-square with continuity correction) in the proportion 
of baboon adolescents achieving a pregnancy in the untreated {90%) vs that in estrogen-suppressed {30% to 
20%, respectively) baboons. For analysis of the number of samples required' to ascertain whether there are 
statistical differences (P<0.05) between populations in tissue morphology and/or expression of mRNA and/or 
protein biochemical measures {e.g. follicles/0.033 mm2; estrogen receptor mRNA/unit housekeeping gene) using 
analysis of variance with post hoc comparison of means by the Neumann-Keuls statistic and appropriate 
transformation of variables to satisfy ANOVA assumptions, there will be > 80% power to identify differences 
between the 3 or 4 treatment groups with n=8/group (0 = 2.0). For analysis of histology and levels of factors in 
tissue samples from conduct of Studies I and II, statistical differences (P<0.05) between populations in tissue 
morphology (i.e. mean ± SE follicle numbers/0.33 mm2, placental microvillus number/height) and biochemical 
development (i.e. GLUT-4 mRNA levels) will be determined by analysis of variance with post hoc comparison of 
the means by the Newman-Keuls statistic and appropriate transformation of variables to satisfy ANOVA 
assumptions. With n=8/group and pooled estimate of variance(~) of 2.0, there will be at> 82% power to identify 
differences between the 3 or 4 treatment groups. For the acute glucose tolerance tests and ACTH stimulation 
and in vitro studies of adrenal function comparison of data at different time points will consist of a repeated 
measures mixed-model ANOVA with treatment as fixed effect and subject as random effect. 
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D. USDA PAIN CODE: 

11 . For each of the appropriate pain code descriptions, list the specie& (and the animal strain, if 
applicable) and the number of animals to be used each year. Please provide the total for all 
three years. 

•' LevelB 

Breeding or holding colony protocols where animals are not undergoing any manipulation. 

Species · Year 1 · Year2 · Year3 Total · 

Baboon (Papio anubis/cynocephalus) 
5 ~ 5 adult male breeders . 

. . LevelC .. 

Teaching, research, experiments or tests conducted on animals involving no or momentary/slight pain or 
distress (i.e., euthanizing animals for tissues; injections, observation under normal conditions; positive 
reward projects, use of Acepromazine for vasodilatation in rabbits), and for which no pain-relieving 
drugs are used. 

Species Year1 ·· Year2 Year3 Total 

None 

LevelD 

Teaching, research, experiments, surgery, or tests conducted on animals involving a degree of pain or 
distress (i.e., non-survival surgery, survival surgery, antibody production; subcutaneous implants, induced 
infections) and for which appropriate anesthetic, analgesic or tranquilizing drugs are used to relieve 
the pain and distress. 

Species Year1 Year2 Year3 Total 

28 adult 28 adult 28 adult 84 adult 
Baboon (Papio anubis/cynocephalus) females and 17 females and females and females and 
Female adults and juveniles juveniles 17 juveniles 17 juveniles 51 iuveniles 

Level.E 

Teaching, research, experiments, surgery or tests conducted on animals involving a degree of pain or 
distress and for which the appropriate anesthetic, analgesic or tranquilizing drugs are NOT used 
because their use will adversely affect the procedures, results, or interpretation of the teaching, 
research, experiments, surgery or tests. (SCIENTIFICALLY JUSTIFIED IS REQUIRED) 

Species Year1 Year2 Year3 Total 

NONE 
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E. STUDY PROCEDURES: 

12. Please indii;&te all procedure(s) that will be performed in the study Attach all required forms. 

__.2S_ Non-Survival Surgery (Complete Attachment E, ANIMAL SURGERY) 

__.2S_ Single Major Survival Surgery (Complete Attachment E, ANIMAL SURGERY) 

__.2S_ MULTIPLE Major Survival Surgery (Complete Attachment E, ANIMAL SURGERY) 

__ Prolonged Restraint (Complete Attachment C, PROLONGED PHYSICAL RESTRAINT OR STRESS) 

__L Collection of Tissues, Cells or Organs 

Adverse Conditioning 

Special Diet 

Food/Water Deprivation (Complete Attachment C, PROLONGED PHYSICAL RESTRAINT OR STRESS) 

__.2S_ Use of Biohazards or Chemical Agents (Complete Attachment D, USE OF HAZARDOUS AGENTS) 

Burns or Trauma 

Antibody Production (Complete Attachment F, ANTIBODY PRODUCTION) 

X-Rays or other Radiation 

Tumor Transplantation/Induction 

__ Toxicity Testing (LD-50) (Complete Attachment G, DEATH AS AN ENDPOINT) 

X Teaching or Training Protocol (If checked, complete Question 12a below) 

12a. If this 1s a teaching or training pmtor.;0I, please check all that apply~ 

Undergraduate or graduate students ---
--- Continuing education students (M.D.) 

Only dead animals or tissues obtained through euthanasia by the Pl to be used ---X 

--- Demonstration (Pl only performing procedures) 

--- Student involvement (students performing/assisting in procedures) 

Use within a Biomedical Sciences Course (ID #/Name: --- -----------~ 

--- Other (Explain below): 
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F. RESEARCH DESIGN: 
In generating the research design_ note that the revrewers are sc1entifo:;ally knowledgeable, however, they may not b& 
experts in your specific field of study Please provide a brief (one or two paragraphs) overview of the prOJf:Ct design 
and how eaGh experimental gl-ial relates to the proJect design The descriptions sho•Jld provide a sequential overview 
of all procedures and should account for each subJect (by experimental group) The overview should be follow&d by a 
chronological description of all experfmental procedures related to the care and use of the animals The use of tables 
and flow charts to organize the procedures. numbers of animals, and schedules is recommended. Do not paste 
in method sections from grant applications or iournal articles. Do not include methods pertaining to m 1,itro work 
unless It ar.,plles to the carE: and use of ammals. For each animal or experimental gmup, provide mformat1on on the 
duraticin of each procedure (i e. fluid or tissue collections, methods, s,tE}.s, volumes/weights, frequencies, etc ) and the 
total t1rne from initial contact to completion Although procedures involving drug manipulations and surgery are 
detailed in 0th.er sections of this form, their application in the research design should be stated here. Any 
procedures not covered in later sections of this form must be completely detailed in this section. . . 

By reading only this section of the Initial Review Form, the IACUC should be able to clearly determine each 
experiment being performed on each individual animal. 

General overview of the project: 
The overall goal of the project is to elucidate the role of estrogen in primate pregnancy on development of the 

fetus/placenta and impact on physiologic processes in the offspring. Over the past 30 years this laboratory using the 
baboon as a model for human pregnancy, has shown that estrogen is a key hormone important for placental and fetal 
development. Moreover, our studies have shown that critical organ systems as well as metabolic processes in the 
fetus appear to be programmed by estrogen, consistent with the new prevailing theory that in addition to our genetic 
makeup, who/what we are physiologically as adults is established in utero by epigenetic mechanisms (e.g. program
ming). Thus, interference with this intrauterine programming either by premature birth, poor fetal growth, exposure to 
environmental factors that interfere with and or enhance estrogen action increase the risk for development in 
adulthood of diseases such as hypertension and diabetes. Thus, it is critical to understand what estrogen is doing. 
However, in examining the role of estrogen it is important to recognize that the source and levels of this hormone 
change during pregnancy. During the first trimester (days 1-60 in the baboon; term= 184 days), the maternal ovary is 
the source of estrogen and maternal (as well as fetal) estradiol levels are typically relatively low and more like that 
during the follicular phase of the mother's menstrual cycle (i.e. <300 pg/ml). At the end of the first trimester, the 
placenta takes over and becomes the source of estradiol. As a result, the maternal (and fetal) levels of estradiol 
increase daily throughout the second half of gestation a.nd by term exceed 5,000 pg/ml (fetal estrogen levels are 
about 20% of those in the mother). Based on our studies and proposed new experiments, too much estrogen early in 
gestation (e.g. as can occur in 'in vitro" pregnancies; exposure of mother to estrogen like-molecules in the 
environment) or interference with the availability/action of estrogen during the second half of gestation (exposure to 
environmental inhibitors of the estrogen receptor; premature delivery) are equally harmful to placental/fetal 
development and physiologic function in adulthood. 
STUDY I: ROLE OF ESTROGEN IN EARLY GESTATION 

During the period of relatively low estrogen, numerous events occur that are essential for establishment of a 
successful pregnancy. Notably, the placenta and fetus must develop blood vessels, gain accessibility to nutrients in 
mother's blood and coordinate/regulate blood flow. To accomplish these things, cells in the newly developing 
placenta, specifically the extra villous trophoblast (EVT) migrate and attach to the uterine spiral arteries that supply 
mother's blood to the uterus and products of conception. These placental cells erode about 80%-90% of the smooth 
muscle that comprise the blood vessels. Moreover, about 50%-70% of the vessels are "invaded" by the placental 
cells a process termed remodeling and which renders these vessels unable to contract (e.g. when mom gets anxious/ 
stressed). Thus, blood just dumps into the placental space and serves as a reservoir of nutrients for the fetus. The 
vessels offer no resistance to flow and as a result do not significantly influence mother's blood pressure. This critical 
process is essentially over by the start of the second trimester. But what regulates this and why does it end at this 
time as there are still lots of vessels not invaded. This is a critical question because we now know that in women who 
develop the pregnancy complication, preeclampsia, there is "shallow placental invasion", i.e. the mother's uterine 
arteries are not adequately invaded by the placental cells. Preeclampsia is life threatening and often complicated by 
increased maternal blood pressure and reductions/complications in placental and fetal blood flow that severely 
restrict fetal growth. During the previous project periods, we showed that by simply injecting the baboon mother in the 
first trimester with estradiol and increasing estrogen levels to those normally seen at the beginning of the second 
trimester, we inhibited placental production of vascular endothelial growth factor (VEGF), blocked placental invasion 
of the uterine arteries, and disrupted placental/fetal blood flow and response of the fetal-placental vessels to the 
vasoactive agent serotonin. In the current project period we propose experiments to determine the mechanism by 
which estrogen elicits these effects and ascertain impact on placental and fetal development and whether changes in 
fetal blood flow persist into adulthood and thus were programmed in utero. 
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Experimental Treatment Groups: 
Role of estrogen on uterine artery remodeling and placental/fetal development 

Group 1: Untreated on days 25-59 (n = 8) 
Group 2: Maternal estradiol daily on days 25-59 (n = 8) 

Pregnant baboons will be either untreated or injected daily on days 25-59 of gestation (term = day 184) with 
estradiol benzoate (35 µg/kg BW/1 ml sesame oil; sc) and a maternal blood sample (2-4 ml) obtained from a 
peripheral saphenous vein under ketamine anesthesia (10-15 mg/kg BW). On day 60, baboons are prepared for 
surgery as described below and the placenta and fetus delivered and tissues isolated and stored for subsequent 
study of estrogen on placental angiogenesis and vascular invasion. 

Groups 3-7: Untreated days 25-53; delivery of placenta and fetus on day 54 
Group 3: 2 hours after acute injection of estradiol (n = 8) 
Group 4: 6 hours after acute injection of estradiol (n = 8) 
Group 5: 24 hours after acute injection of estradiol (n = 8) 
Group 6: 48 hours after acute injection of estradiol (n = 8) 
Group 7: 48 hours after acute injection of saline (n = 8) 

Pregnant baboons will be untreated and a maternal blood sample (2-4 ml) obtained from a peripheral saphenous 
vein under ketamine anesthesia (10-15 mg/kg BW) on days 25-53 of gestation. Placentas and fetal tissues will be 
obtained by cesarean section on day 54 of gestation 2h (Group 3), 6h (Group 4 ), 24h (Group 5), or 48h (group 6) 
after an iv bolus injection of 1 µg/kg BW 17~-estradiol in 1.0 ml saline: 5% ethanol and a sc injection of estradiol 
benzoate (25 µg/kg BW in 0.2 ml sesame oil) or vehicle alone (Group 7). Animals in Group 6 will also be 
administered a sc injection of estradiol benzoate (25 µg/kg BW in 0.2 ml sesame oil) at 24 hours. Baboons are 
prepared for and surgery completed as outlined in detail below and the placenta and fetus delivered and tissues 
isolated and stored for subsequent study of estrogen on placental angiogenesis and vascular invasion. These acute 
studies will permit us to ascertain estrogen mechanisms and whether estrogen is acting directly or indirectly. 
Estrogen suppression of uterine artery remodeling in early pregnancy: impact on cardiovascular dynamics at term 
and in the offspring 

Group 8: Untreated on days 25-59; studies on day 160-170 (n = 8) 
Group 9: Maternal estradiol on days 25-59; studies on day 160-170 (n = 8) 
Pregnant baboons will be either untreated or injected daily on days 25-59 of gestation with estradiol benzoate (35 

µg/kg BW /1 ml sesame oil; sc) and a maternal blood sample (2-4 ml) obtained from a peripheral saphenous vein 
under ketamine anesthesia (10-15 mg/kg BW). Maternal peripheral saphenous blood samples (2-4 ml) will then be 
obtained at 5-day intervals and animals not treated further. On day 160-170, uteroplacental blood flow dynamics 
during infusion of saline or serotonin at 4 µg/kg BW and then 8 µg/kg BW will be determined by color Doppler 
ultrasonography and the placenta and fetus then delivered by cesarean section as outlined below and tissues 
isolated for subsequent study of estrogen on placental and fetal development. 

Group 10: Untreated days 25-59; deliver spontaneously; study offspring (n = 8) 
Group 11: Maternal estradiol on days 25-59; deliver spontaneously; study offspring (n = 8) 
Pregnant baboons will be either untreated or injected daily on days 25-59 of gestation with estradiol benzoate (35 

µg/kg BW /1 ml sesame oil; sc) and a maternal blood sample (2-4 ml) obtained from a peripheral saphenous vein 
under ketamine anesthesia (10-15 mg/kg BW). Baboons will be left untreated throughout the remainder of pregnancy 
and allowed to spontaneously deliver neonates at term. These studies will allow us to ascertain whether vascular 
changes induced in utero persist in adulthood and thus were programmed in utero. 

Briefly, babies are examined daily by Dr. Pepe's staff and weaned from their mothers at 8-12 months of age. At 
2-4 week intervals beginning at approximately 6 months of neonatal age, mothers are sedated with ketamine and all 
neonates removed, sedated with ketamine, weighed, a gross physical examination performed by Pl staff and blood 
samples (1-3 ml) obtained for determination of blood chemistries (e.g. Na, K, glucose) and hormone profiles (cortisol, 
androgens, estradiol; insulin, prolactin, growth hormone, ACTH). 

Starting at 8 months of age, we propose to measure cardiovascular dynamics including blood pressure, heart rate 
and brachia! artery diameter and flow before and after occlusion (of the brachia! artery) by ultrasonography/Doppler 
as well as microvascular flow and density using contrast enhanced ultrasonography during infusion of saline and then 
infusion of serotonin (or phenylephrine or nitroprusside or acetylcholine). At least one month (30-45 days) later these 
studies are repeated but the animal infused nitroprusside (or phenylephrine or serotonin or acetylcholine). At least 
one month (30-45 days) later the analyses are repeated but phenylephrine (or nitroprusside or serotonin) infused 
such that each animal receives sequentially all 4 agents but in a randomized manner. In addition, prior to infusion of 
the second agent we propose to collect a biopsy of skeletal muscle for biochemical analyses. The entire protocol is 
then repeated during developmental age period 18-24 months and then again at developmental age 36-48 months of 
age. The description of the protocol outlined below includes a section on infusion of vasoactive agents e.g. dosages 
etc, a description of the cardiovascular function tests to be performed by ultrasound including the analysis of 
microvascular flow by contrast enhanced ultrasound, and a description of the skeletal muscle biopsy. 

Total number of pregnancies for Study I: N = 88 (8/group x 11 groups) 
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STUDY II: ROLE OF INCREASING LEVELS OF ESTROGEN DURING THE SECOND HALF OF GESTATION 
During the second half of pregnancy in humans and baboons, there is a tremendous increase in estrogen 

production by the placenta accompanied by significant growth, differentiation and maturation of the fetus and the 
placenta. Our laboratories have shown that this increase in estradiol is essential for structural and functional 
maturation of the placenta (e.g. microvilli; enzymes controlling cortisol metabolism) and organ systems in the fetus 
including the fetal ovary and adrenal gland. Moreover, estrogen also appears to program tissues/organ systems of 
the fetus that impact insulin sensitivity as well as reproductive function. Interest in estradiol in pregnancy is 
heightened as mentioned above by studies showing that factors which interfere with the availability or action of 
estradiol increase risk for development of disease including diabetes in adulthood. Our overall goal is to ascertain the 
mechanisms by which estrogen regulates development of the primate fetal adrenal gland, development of insulin 
sensitivity and the formation of the pool of ovarian follicles comprised of healthy oocytes essential for reproductive 
function in adulthood. To test our hypotheses, we treat pregnant baboons with an aromatase inhibitor (letrozole) 
without/with estrogen to reduce/restore estrogen production during the second half of gestation and remove fetal 
tissues, e.g. ovaries and adrenal glands as well as skeletal muscle, fat and the pancreas to study expression of 
proteins that are essential for insulin action. In vitro studies are also performed to determine the mechanism of 
estrogen action including incubation of fetal adrenal cells with ACTH in presence/absence of estradiol or the estradiol 
receptor agonists and/or inhibitors of downstream signaling molecules. We also examine maternal glucose 
homeostasis (e.g. glucose-tolerance tests; fasting insulin) and other hormones/factors (e.g. androgens, cortisol, 
cytokines) to confirm that alterations in the fetal adrenal, ovary or fetal tissue glucose tolerance/insulin sensitivity are 
not the result of modification of maternal mechanisms. Finally, neonates born to mothers treated in utero with 
nothing, aromatase inhibitor ± estrogen are raised to adulthood (puberty at 40-48 months of age) and adrenal and 
ovarian function as well as glucose tolerance/insulin action and microvascular blood flow by Doppler contrast 
enhanced ultrasound studied prior to and after onset of puberty to determine impact of estrogen programming of fetal 
adrenal, metabolic systems and ovarian development on adult reproductive, metabolic and adrenocortical function. 

Experimental Treatment Groups: 

Estrogen regulation of placental development, fetal adrenal maturation and ovarian follicular formation and 
programming of fetal tissue sensitivity to insulin 

Group 1: Untreated days 80-100 (n = 16; 8 male o/8 female~ fetuses) 

Group 2: Untreated days 80 to 160-170 (n = 16; 8 o /8 ~ fetuses) 
Group 3: Treated with letrozole; days 100 to 160-170 (n = 16; 8 o'/8 ¥ fetuses) 
Group 4: Treated with letrozole + estradiol; days 100 to 160-170 (n=16; 8 0'/8 ~ fetuses) 

Briefly, female baboons within our primate colony are mated with male baboons of proven fertility, pregnancy 
confirmed by ultrasound and fetal sex determined by chromosomal analysis of fetal cells isolated from amniotic fluid 
obtained at day 80 of gestation (term= day 184). Baboons are then allocated to one of the four treatment groups and 
thus are either untreated or treated daily on days 100 to 160-170 of gestation with letrozole (115 µg/kg BW/day/1.0 ml 
sesame oil; sc) or letrozole plus estradiol benzoate (both 115 µg/kg BW) administered sc to the mother. Maternal 
saphenous blood samples (2-4 ml) are obtained from ketamine-sedated baboons every 2-4 days beginning on day 80 
and from a maternal uterine vein (5 ml) and umbilical vein (5 ml) and artery (4-8 ml) at the time of cesarean section 
on days 100 or 160-170 for RIA analysis of serum levels of steroid (e.g. estradiol) and protein (e.g. ACTH) hormones. 
In addition, two maternal iv glucose tolerance tests will be performed during the study period, one just before 
(between days 80 and 120 of gestation) and the second late in gestation (days 150-160) and thus after onset 
of/during treatment with nothing or letrozole ± estradiol. These studies are essential to establish potential effects of 
treatment on maternal physiology that could impact interpretation of findings of the role of estrogen on the fetus. 
Animals are then delivered by cesarean section, fetuses euthanized and placental and fetal tissues (e.g. ovary/testes; 
adrenals; liver, lung, heart, kidney; brain, pituitary, skeletal muscle; adipose; pancreas) frozen or formalin-fixed. 

Estrogen programming of the baboon fetal adrenal. ovary and skeletal muscle in utero determines adrenocortical, 
reproductive and metabolic function and fertility in adulthood 

Group 5: Untreated days 100-175; study offspring (n = 16; 80 /8 ';') 
Group 6: Letrozole on days 100-175; study offspring (n = 16; 8r:'/8~) 
Group 7: Letrozole plus estradiol; days 100-175; study offspring (n = 16; 8c) /8¥) 

Briefly, after determination of fetal sex by chromosomal analysis of fetal cells isolated from amniotic fluid obtained 
at day 80 of gestation, baboons are allocated to one of the three treatment groups and thus are either untreated or 
treated daily on days 100 to 175 of gestation with letrozole (115 µg/kg BW/day/1.0 ml sesame oil; sc) or letrozole plus 
estradiol benzoate (both 115 µg/kg BW) administered sc to the mother. Maternal saphenous blood samples (2-4 ml) 
are obtained from ketamine-sedated baboons every 2-4 days beginning on day 80 and in addition, two maternal iv 
glucose tolerance tests performed during the study period, one just before/during (i.e. between days 80 and 120 of 
gestation) and the second late in gestation (days 150-160) and thus after onset of treatment with nothing or letrozole 
± estradiol. Neonates are delivered spontaneously or by cesarean section at term (day 184) and reared to adulthood. 
We have considerable experience hand rearing baboon neonates and found that offspring either nursed/raised by 
their mothers or fed/raised by staff exhibit very similar behavior, rates of postnatal growth/body weight and basal 

PAGE 160F32 



levels of glucose, insulin and serum chemistries. 
Babies are examined daily by Dr. Pepe's staff and weaned from their mothers at 8-12 months of age. At 2-4 week 

intervals beginning at approximately 6 months of neonatal age, mothers are sedated with ketamine and all neonates 
removed, sedated with ketamine, weighed, a gross physical examination performed by Pl staff and blood samples (3 
ml) obtained for determination of blood chemistries (e.g. Na, K, glucose) and hormone profiles (cortisol, androgens, 
estradiol; insulin, prolactin, growth hormone, ACTH). The following studies will be performed prior to and after onset 
of puberty: [1] Intravenous glucose tolerance testing; [2] brachia! arterial blood flow by Doppler ultrasound and 
microvascular flow/density by contrast enhanced ultrasound during infusion of physiologic saline (control), serotonin, 
sodium nitroprusside, acetylcholine or phenylephrine. [3] determination of onset of puberty defined as onset of 
regular menstrual bleeding; [4] adequacy of ovarian function and thus analysis of estradiol and progesterone serum 
levels during the menstrual cycle; briefly, animals are sedated with ketamine and blood samples (3 ml; total blood 
sample volume <10% total blood volume/not to exceed 10 ml/kg/month) obtained at 1-2 day intervals during two 
subsequent menstrual cycles (cycle one animal studied; cycle two animal not studied; cycle three animal studied) and 
ovarian follicle size and uterine endometrial growth determined by non-invasive ultrasound; a total of 8 ultrasounds 
are performed e.g. before, at and after ovulation; [5) Baboons, now adults are then examined for fertility, i.e. ability to 
achieve (mated with males of proven fertility) and maintain pregnancy and deliver a healthy neonate. [6] animals are 
hemi-ovariectomized (as outlined below) to assess ovarian follicle reserve/biochemistry/oocyte health; [7] in vivo 
studies to examine the pituitary-adrenal axis i.e., serum cortisol and androgen levels following acute infusion of ACTH 
(or saline vehicle) or ACTH (or saline vehicle) 48h following treatment with betamethasone to suppress the pituitary
adrenal axis; [8] in vivo analysis of brainstem auditory evoked response (a non-invasive procedure to examine 
hearing); [9] intravenous glucose tolerance tests and analysis of brachia! flow by Doppler analysis and microvascular 
flow by contrast enhanced ultrasound during infusion of saline (control), serotonin, sodium nitroprusside, 
acetylcholine, or phenylephrine; these studies are a continuation of those performed in the prepubertal and early 
postpubertal period, i.e. into adulthood to test progression of physiological function. 

Total number of pregnancies for Study II: N = 112 (16/group x 7 groups) 
Overall total number of pregnancies: N = 200 (88 for Study I and 112 for Study 11) 

This research program continues to function as a collaborative effort with colleagues at the University of Maryland 
as has occurred over the past 30 years. Thus, approximately 50% of the studies/animal treatments will be performed 
at the University of Maryland and 50% at EVMS and tissue samples shipped between Institutions. Therefore, a total 
of 100 pregnancies are required at EVMS. As treatments are associated with a 15% incidence of spontaneous 
abortion, a total of 115 pregnancies (or 23 pregnancies/year over a 5-year period) are required to complete 
the objectives outlined. Based on our experience and multiple use of baboons (control, estrogen suppression, 
estrogen treatment etc), a population of 28 adult female and 5 adult male baboons (proven breeders) is required to 
meet the objectives of this study. Because multiple surgeries are limited, we also have determined that we need to 
purchase at least 3 and up to 5 adult female baboons yearly to "turn over" the colony. 

HUSBANDRY: 
Juvenile and adult female baboons are housed in USDA regulated cages. Socialization and behavior is monitored 

by Pl staff and CompMed jointly. When possible, female baboons are socialized and pair housed with compatible 
females. Some pairs are fully open allowing free interaction. In some cases as a result of aggressive behavior 
causing injury or other negative physical conditions, two females are 'partial paired' meaning they do not have 
continues free interaction but are restricted allowing tactile contact and socialization on a limited level. There are 
some animals which cannot successfully be paired to any level. All animals are housed in rooms with multiple other 
animals allowing for vocal and visual stimuli. Cycling adult female baboons are paired with male baboons for 
breeding purposes 5 days prior to ovulation as determined by perinea! turgescence or sex skin swelling. Successful 
breeding resulting in pregnancy is confirmed by ultrasound on day 25 (day O = day of ovulation) and/or lack of 
menstrual cycle and halted sexual skin swelling. 

SURGERIES: 

Cesarean section: On varying days of gestation based on the study group, baboons· are briefly restrained in home 
cage via squeeze mechanism, injected with ketamine (10-15 mg/kg), intubated, anesthetized with isoflurane/ oxygen 
and vitals (e.g. heart rate, blood pressure) monitored by CompMed staff. A 22g catheter is placed in the brachia! vein 
and IV fluids administered (Lactated Ringers Solution or 0.9% saline). A second catheter is placed in the saphenous 
vein using a 19g catheter 24inches in length and IV fluids administered (1 .6ml/min/90min). The animal's abdomen/ 
surgical site is shaved and scrubbed with alcohol and Betadine solution. The animal is draped using sterile technique. 
Blood samples (3ml) are obtained from the mother at 'O' time, mid procedure and post placental delivery via 
saphenous catheter. Prior to surgery, a proper plane of anesthesia will be assured by lack of response to a noxious 
stimulus such as toe pinch. A vertical mid-line Incision is made using a 10blade. The incision is 4-12cm in length 
depending on gestational age. Once the abdomen is open, the uterus is externalized and examined for placenta 
location. Mother's ovaries are examined for evidence of ovulation/corpus luteum. Two to four uterine vein blood 
samples are taken (5 ml) using a 23g needle. Fetal crown is localized and a horizontal incision is made in the uterus 
to remove the fetus. Amniotic fluid is recovered using a syringe. Once the fetus is carefully exteriorized, umbilical vein 
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and artery samples are taken using a 23g butterfly set (4-8ml) for hormone, steroid and blood gas analysis. The 
umbilical cord is double clamped to ensure the safety of the mother; the fetus is then euthanized by injecting via the 
umbilical artery Fatal Plus euthanasia solution. In the event the umbilical artery is not an adequate route for 
euthanasia, a cardiac stick will be used only when necessary. After the fetus expires (no heart beat), the cord is cut, 
placenta is delivered. Segments of the placenta and the fetal adrenal, hypothalamus, pituitary gland, lungs, kidneys, 
liver, skeletal muscle, pancreas, heart and regions of the brain subcutaneous and visceral fat, and gonads are 
collected, portions fixed in formalin or snap frozen for subsequent immunocytochemical-biochemical/ mRNA 
determinations. The uterus is cleaned and closed using absorbable suture. The uterus is manually messaged to 
stimulate contractions and shut down bleeding. Once closed, the uterus is rinsed with sterile saline and placed back 
in the abdomen. The abdomen is then rinsed with sterile saline to remove any blood clots. Prior to closing the 
abdomen, a small 10-15gram sample of visceral/ abdominal fat is ligated and removed for RNA analysis. The 
abdomen is closed by three layers; the first layer (peritoneum) is closed using simple interrupted stitch. If present, a 
second layer (fascia) is closed using absorbable suture. If a clear fascia layer is not present then a SQ layer is closed 
using a continuous stitch. The skin is then closed with absorbable suture. Vet-bond adhesive glue is applied to the 
incision line once skin is closed. The mother is injected with Iron Dextran IM (10 mg/kg BW) for iron supplementation. 
lsoflurane is shut off and animal is monitored until swallowing is present. Once able, the animal is extubated and 
continues to be monitored in home cage until fully upright and responsive to stimuli. Immediate post-op monitoring is 
done by Com Med staff using procedures outlined in the EVMS Post-Operative Care Guidelines Manual and in 
Attachment E below. Pl staff is also present during immediate recovery. In selected experiments, the fetus is 
delivered live either spontaneously (on day 184) or by cesarean section on day 170 and reared to adulthood (also 
please see experimental treatment group #12; page 15). 
Terminal cesarean section: Surgery is followed as outlined above. Once the fetus is euthanized and cord is cut, the 
mother is given an IV injection Fatal Plus (1ml/4.5 kg). Once HR and respiration has ceased, the abdomen I opened 
to harvest tissues (liver, lung, adrenal, ovary, pancreas, muscle and fat). 
Hemi-ovariectomy. After completion of puberty and fertility studies, adolescent baboons from experimental group #8 
(approximately 6-10 years of age) are briefly restrained in home cage via squeeze mechanism, sedated with 
ketamine (10-15mg/kg), intubated, anesthetized with isoflurane/oxygen and vitals (e.g. blood pressure) monitored by 
CompMed staff. A 22g catheter is placed in the brachia! vein and IV fluids administered (Lactated Ringers Solution 
or 0.9% saline). A baseline blood sample (5-Bml) is taken to check blood gas levels and run hormone analysis. The 
animals' abdomen/surgical site is shaved and scrubbed with alcohol and Betadine solution. The animal is draped 
using sterile technique. Prior to surgery, a proper plane of anesthesia will be assured by lack of response to a 
noxious stimulus such as toe pinch. After making a small abdominal incision (approximately 6-10cm) a retractor is put 
in place, lap sponge can be used if needed for a clearer view, ovaries are located. Once the ovulation site is located, 
the ovarian ligament and vasculature is identified, clamped and cauterized and the ovary removed. Once removed, 
clamps are carefully removed and ligament/cautery site observed for bleeding. Abdomen is rinsed with sterile saline. 
Abdominal layers are closed (peritoneum, fascia/SQ and skin) using 2-0 PDS and 2-0 Dexon. Vet-bond skin 
adhesive applied to the incision site once closed. lsoflurane is shut off and animal is monitored until swallowing is 
present. Once able, the animal is extubated and continues to be monitored in home cage until fully upright and 
responsive to stimuli. Immediate post-op monitoring is done by Com Med staff using procedures outlined in the 
EVMS Post-Operative Care Guidelines Manual and in Attachment E below. Pl staff is also present during immediate 
recovery. Animals will be treated postoperatively with analgesics and recovery monitored as outlined in the 
Attachment E below. 
Terminal biopsy: As a terminal procedure for those adult EVMS reared baboons which have completed all survival 
studies as outlined, a terminal biopsy procedure to collect skeletal muscle, adipose tissue and pancreatic samples 
will be performed as follows: Baboons are sedated with ketamine (10-15mg/kg) and prepped / monitored for the 
procedure under CompMed SOP. A baseline blood sample (5ml) is obtained from the saphenous vein using a 21 g 
needle to determine blood chemistry, gases and acid/base status and subsequent analysis of estradiol. Progesterone 
and androgens. HR, BP, respiratory rate, 0 2 saturation and body temp are monitored by Comp Med; a surgical plane 
of anesthesia is maintained. A 2-3 cm incision is made in the bicep to expose the muscle. A section is removed using 
a 3-6mm punch biopsy. The incision is secured using a clamp. A second incision is will be made from the xiphoid 
process to the pubis. A section of abdominal and subcutaneous fat will be excised. Finally, the pancreas is isolated 
using blunt dissection. One biopsy is taken from the tail region. The pancreas is then completely removed for further 
sampling. The surrounding vessels are clamped immediately to control bleeding. As soon as the pancreas is free, 
Fatal Plus {Pentobarbital Solution) euthanasia solution is administered (1ml/4.5kg) IV followed by a saline flush. 
Euthanasia is confirmed by the absence of HB and flat ECG. Subsequent FP will follow PRN. 
Amniocentesis for sex determination: Baboons with fetal gestation approximately 80-95days are sedated with 
ketamine and placed on lsoflurane/O2 via cone mask. Fetal/placental position is determined using GE Logic+ 
ultrasound. Using a 18g x 2in needle, 10ml of amniotic fluid is removed from the uterus. The fetal HR is rechecked 
and 3ml of blood taken from maternal saphenous vein using a 21g needle. The animal is turned off anesthesia and 
returned to home cage to be monitored until sitting upright. The entire procedure takes less than 10 minutes. 
Intravenous glucose tolerance test (IVGm: An IVGTT will be performed in adolescent baboons at from 12 to 72 
months of age (i.e. before, during and after onset of puberty which occurs at approximately age 40 ± 1 month) once 
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Effects of pharmacological agents on cardiovascular function and vessel response in pregnant baboon: 
[Study group 3 onlyJ pregnant baboons are treated with nothing or estradiol (350 µg/kg maternal body wt) daily on days 
25-59 of gestation, animals not further treated and then delivered at day 165-170 of gestation (term = day 184) or 
allowed to spontaneously deliver at term and raise the neonate. Using this treatment paradigm we have shown that a 
premature elevation in estradiol early in pregnancy regulates uterine spiral artery invasion and have proposed that 
the latter impacts utero-placental blood flow dynamics and blood flow/cardiovascular function in the neonate/adole
scent. To test this hypothesis, we propose to determine basal (resting) and serotonin-induced uterine arterial and 
umbilical (fetal) arterial and fetal middle cerebral arterial blood flow dynamics as well as fetal heart rate using Doppler 
analysis at days 60, 100 and 165 of gestation and basal and serotonin-induced cardiovascular function in the 
neonate at 3, 6, 12, 24, 36 and 48 months of age. For intrauterine studies, baboons are sedated with ketamine (10-
15mg/kg im) and prepped/monitored for the test under Comp Med SOP. An intracatheter is placed in the maternal 
saphenous vein with 0.9% NaCl drip at 1 ml/min; a baseline blood sample (3 ml) obtained to determine blood 
chemistries (Na, K, etc), gases (pCO2, pO2) and acid/base status and subsequent analysis of estradiol, progesterone 
and androgens. Maternal heart rate, blood pressure and body temp are monitored by Comp Med throughout the 
procedure. Briefly, animals are infused with saline (0.5 ml/min) for 20 mins and fetal heart rate measured/monitored 
continuously and uterine, umbilical, and fetal middle cerebral arterial blood flow dynamics determined during the final 
5 mins of infusion using Ultrasound/Doppler procedures. After collection of basal data, a maternal infusion of 
serotonin (4 µg/kg/min) is initiated and fetal heart continuously measured and blood flow/chemistry studies performed 
during the final 5 mins of this 20 min infusion. Upon completion, the dose of serotonin is increased to 8 µg/kg BW/min 
and blood flow/chemistry analyses determined as described. Infusion of serotonin will be stopped immediately should 
fetal heart rate decrease to 80 bpm. If fetal HR drops below 80 bpm for more than 3 minutes, terbutaline will be 
administered IV/SQ to the mother under direction of the attending veterinarian to alleviate the fetal bradycardia. If 
fetal HR does not return to normal and continues to drop or fetal demise occurs, a cesarean section will be performed 
as outlined. Once the final dose of 5-HT is infused, the animal is monitored until recovered under Comp Med post op 
monitoring SOP and returned to home cage. The mother is being monitored for HR, BP and body temp 
throughout the procedure. 
Effects of pharmacological agents on cardiovascular function and vessel response in the neonate: Briefly, 
starting at 8 months of age, we propose to measure cardiovascular dynamics (blood pressure, heart rate and brachia! 
artery diameter and flow before and after occlusion and microvascular flow using contrast enhanced ultrasonography 
during infusion of saline and then infusion of serotonin (or phenylephrine or acetylcholine or nitroprusside). At least 
one month (30-45 days) later these studies are repeated but the animal infused nitroprusside (or phenylephrine or 
serotonin or acetylcholine). At least one month (30-45 days) later the analyses are repeated but phenylephrine (or 
nitroprusside or serotonin or acetylcholine) infused. The study is repeated again one month (30-45 days) later but the 
animal infused acetylcholine (or nitroprusside, serotonin or phenylephrine) such that each animal receives 
sequentially all 4 agents but in a randomized manner. In addition, prior to infusion of the second agent we propose to 
collect a biopsy of skeletal muscle for biochemical analyses. The skeletal muscle biopsy is collected twice during the 
entire period of neonatal development at 8-14 months of age and then again at 18-24 months. 

The entire protocol is then repeated during developmental age period 18-24 months and then again at 
developmental age 36-48 months of age. The description of the protocol outlined below includes a section on infusion 
of vasoactive agents e.g. dosages etc, a description of the cardiovascular function tests to be performed by 
ultrasound including the analysis of microvascular flow by contrast enhanced ultrasound, and a description of the 
skeletal muscle biopsy. 
Infusion of Vasoactive Agents: During the infusion, baboons will be placed in a supine position upon a Bear Hugger 
to maintain body temperature. Baboons will be sedated with ketamine (10-15 mg/kg bw, IM, 23 gauge needle) and 
anesthetized with isoflurane and receive an infusion of 0.3 ml saline/min via a sterile 21-gauge catheter inserted into 
an antecubital or saphenous vein and then an infusion of serotonin at 4 and 8 µg/kg/min/0.3 ml saline or 
phenylephrine at 1 and 5 µg/kg bw/min/0.3 ml saline or of nitroprusside at 1 and 3 µg/kg bw/min/0.3 ml saline, or of 
acetylcholine (2 and 4 µg/kg bw/min/0.3 ml saline) for 20-30 min per dose to permit the flow measurements described 
below. Each agent (pharmaceutical grade except for serotonin and acetylcholine) will be dissolved in 0.9% sterile 
saline. The maximum dose of phenylephrine (5 µg/kg bw/min) proposed in the baboon is well within the range (10 
µg/kg bw/min) that is administered to humans and which does not elicit excessive hypertension or tachycardia. The 
maximum doses of nitroprusside {3 µg/kg bw/min) and acetylcholine (4 µg/kg bw/min) proposed in the baboon, are 
the average dose infused to humans and which do not cause excessive hypotension, bradycardia or cyanide toxicity 
(NIH Daily Med Search; Medicine Online; Reed et al., Am J Physiol E472, 2004). Another 21-gauge catheter will be 
inserted into the other antecubital or saphenous vein, or femoral vein and blood samples (3 ml) obtained prior to and 
at the end of infusion of the final dose of vasoactive agent to assess P02 and PC02 levels (via I-STAT analytical 
cartridge System, Abbott Labs) and markers of endothelial function (e.g. nitric oxide). Arterial blood pressure and 
heart rate will be continuously monitored by comp med and recorded in the health record. Once a steady state HR, 
BP is determined, if a continual plane of elevation or depression is seen in response to the infusion, the infusion will 
be stopped and if needed, corrective action taken under the direction of the veterinarian. 
Cardiovascular Function by Ultrasonography: Noninvasive assessment of cardiac function via echocardiography (i.e. 
ejection fraction, stroke volume, etc.) and renal and carotid artery flow will be performed using a GE LOGIQ eVet 
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ultrasound system and transducer during the infusion of saline and at each concentration of vasoactive agent. 
Noninvasive brachia! artery flow-mediated dilation and volumetric flow will also be assessed by Doppler 
ultrasonography as originally approved at each concentration of vasoactive agent to evaluate indirectly systemic 
vascular endothelial function. Briefly, maximum diameter and volume flow of the brachia! artery will be quantified at 
systole and diastole before and immediately after occlusion of brachia! artery flow by placing a pediatric cuff around 
the left or right arm approximately 1-2 inches below the antecubital fossa and inflating to 50 mm Hg above average 
systolic blood pressure for 5 min to induce hyperemia. Immediately after assessing brachia! artery flow, noninvasive 
quantification of microvessel flow within skeletal muscle will also be performed by microbubble contrast enhanced 
ultrasonography (CEU). To conduct CEU, a sterile octafluoropropane gas-filled albumin microbubble suspension 
(pharmaceutical grade, Definity, St. Louis, MO) in sterile 0.9% saline will be infused at 0.1 ml/min via a syringe pump 
via the opposing antecubital or saphenous vein catheter (from which blood is obtained) for the duration of infusion of 
the O µg and maximum doses only of phenylephrine, serotonin or nitroprusside. The linear array transducer is placed 
on the skin surface overlapping either the vastus lateralis muscle or lower forearm (preliminary analyses will establish 
which site is optimal, not same area where biopsy obtained-see below) and used to assess microvessel flow. Infusion 
of octafluoropropane gas-filled albumin microbubbles and CEU are routinely performed to assess microvessel flow in 
humans with no adverse effects (Timmerman et al., JCEM 195:3848, 2010; Lindner et al., J Am College Cardiac 
Imaging 1 :343, 2008). 
Skeletal Muscle Biopsy: Biopsy of vastus lateralis skeletal muscle will be obtained to quantify a1 adrenergic receptors 
and markers of endothelial cell function (e.g. endothelin-1, nitric oxide synthase) as indices of microvascular 
reactivity. The area is shaved and prepped using sterile technique. The animal is then covered with a sterile 
disposable laparotomy sheet for purposes of maintaining an aseptic field during biopsy. A small incision (S 0.5cm) is 
made through the skin with a #10 surgical blade to access the underlying skeletal muscle for biopsy. Using a 4-6mm 
disposable punch biopsy, a section of the muscle will be excised. Following the biopsy, hemostasis will be attained by 
direct pressure applied to the incision site and the incisions closed using absorbable suture. Once the final dose is 
infused, the animal is monitored until recovered under Comp Med post op monitoring SOP and returned to home 
cage. The mother is being monitored for HR, BP and body temp throughout the procedure. 

14. Adverse Effects: Monitoring and Management 
14a, In detail describe the potential adverse effects of e&ch experimental pro~edure or agent admm1stered to 

ammals. For each item, include a statement detailing how th~ adverse effects would be clinically mar1aged. 
should they o~cur 

Ketamine: IM injection for chemical restraint prior to all procedures including blood sampling. Ketamine is a 
dissociative anesthetic. Animals can develop tolerance and require increasing doses for effective sedation. 
Adverse effects can include nerve damage (if injection is improperly placed) and decreased appetite. Also, 
Ketamine can have a long term effect on kidney function. When possible, the lowest dose is used and each animal 
is evaluated on its responsive behavior to ·the drug. Also, blood gas analysis is done bi-weekly to monitor BUN 
levels. All changes in weight, appetite or blood chemistry are reported to veterinary staff (veterinary technicians 
and/or veterinarian). 
Flunixin meglumine (Banamine): Banamine will be injected IM for pain management. This may cause GI upset if 
given for too long or overdose. If GI upset is observed, an alternate medication will be given. 
lsoflurane: inhaled to maintain proper plane of anesthesia during surgical procedures, amniocentesis, BEAR and 
Doppler. Adverse effects: none anticipated. Animals are closely monitored during procedures. If the animal 
moves, shows eye movement, has increased jaw tone, or shows a rapid increase in heart rate or blood pressure, 
then isoflurane administration will be increased. Possible side effects can be hypotension, dose-dependent 
respiratory suppression, cardio depression and GI effects (nausea, vomiting, ileus).lf animal shows a decreased 
heart rate, decreased blood pressure, or pale gum color with reduced capillary refill time (CRT), then isoflurane 
administration will be decreased, along with decreased intravenous fluid flow rate. 
Ketoprofen: IM administration for pain relief. Long term administration can cause ulceration of the GI tract and GI 
bleeding; more rarely kidney damage and other bleeding disorders can occur. Adverse effects are not anticipated 
with the short-term administration described in this application. 
Abdominal surgery: general risks associated with abdominal surgery include blood loss, infection, and adhesions. 
Undetected blood loss will be prevented by ensuring hemostasis before closing surgical incisions. All animals are 
monitored during the post~operative period (as defined by IACUC policy) for signs of internal bleeding (vaso
constriction and resulting loss of color of digits/extremities, lethargy, dehydration). Infection will be minimized by 
use of sterile equipment and supplies, disinfection of the incision site, performance of surgery in a dedicated 
surgical suite, and use of aseptic technique during the procedure. Infection rate is minimal to none in 300+ survival 
surgical procedures performed by the Pl/Pl staff at EVMS. The Veterinarian will be consulted if unusual redness, 
swelling, or discharge is noted at the incision site. Adhesions will be minimized by gentle manipulation of internal 
organs and lavage of the abdominal cavity with warm saline to remove clotted blood before closing surgical 
incisions. 
Ovariectomy: unilateral ovariectomy results in an animal which maintains normal menstrual cyclicity; bilateral 
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ovariectomy will yield an infertile animal. While generally healthy, ovariectomized animals may experience physical 
changes associated with hormone withdrawal at menopause, including decreased bone density, weight gain, and 
urinary incontinence. 
Amniocentesis: general side effects are stress to the fetus and possible abortion. A clear area free of fetus and 
placenta is localized and a sample (10ml) of amniotic fluid removed. Fetal HR is checked. Any distress noted will 
be discussed with the Veterinarian. 
IVGTT: side effects are minimal. Possible short term anemia and depreciated appetite from ketamine. Animals are 
given Iron Dextran injection at completion of experiment and supplemented with children's vitamin containing iron. 
Also, food intake following experiment is monitored. 
Dextrose (50%): local pain and vein irritation may occur. Diabetic coma, delirium tremors and congested states or 
pulmonary edema are unlikely but potential consequence. HR and BP are monitored before and after 
injection. Fetal HR is checked in the case of pregnant baboons. 
Sodium Nitroprusside: relaxation of vascular smooth muscle and consequent dilation of peripheral arteries and 
veins. Change in BP could occur. If there is a consistent increase or decrease in HR or BP the infusion will be 
stopped and the veterinarian contacted for treatment options. 
Phenylephrine: irregular heart rate, respiratory changes, allergic rash. HR, BP and body temp are measured 
throughout the experiment. If there is a consistent increase or decrease in HR or BP the infusion will be stopped 
and the veterinarian contacted for treatment options. At this low dose, we do not anticipate behavior. 
Acetylcholine: an endothelial cell dilator and thus a vasodilator of peripheral arteries and veins; at the maximal 
dose used, we do not anticipate severe hypotension or bradycardia; however, if the latter are pronounced or mean 
arterial BP drops below 40 mm Hg the infusion will be stopped and the veterinarian contacted for treatment options 
Serotonin: at this low dose, we do anticipate any change in behavior or long term physiological effects. 
Octafluoropropane gas-filled albumin microbubble suspension: No expected adverse effects. 
Betamethasone: clumsiness; dizziness; facial flushing; general body discomfort; headache; increased appetite; 
lightheadedness; nausea; nervousness; pain, swelling, or redness at the injection site; sleeplessness; upset 
stomach. To reduce possible side effects, animals will be monitored for depreciated appetite or abnormal behavior. 
If noted discomfort or change in appetite, Pepto Bismol will be given along with more palatable food rations during 
the 3 day injection period. 
ACTH (Cortrosyn): no, or minor, side effects; possibly redness or swelling at the injection site. Rarely, allergic 
reactions (rash; hives; difficulty breathing; tightness in the chest; swelling of the mouth, face, lips, or tongue); 
blurred vision; dizziness; headache; irregular heartbeat; severe swelling can occur. During the infusion/injections, 
all animals will be monitored for BP, HR, respiration and mucosa! color. The attending veterinarian and CompMed 
staff will be notified if-any noted severe side effects are observed. 
Pepto-Bismol is used for treating heartburn, upset stomach, indigestion, nausea caused by betamethasone 
treatment. 
Letrozole: Administration of Letrozole alone (i.e. without concomitant administration of estradiol) lowers estrogen 
levels by >95%. When Letrozole treatment is initiated on day 100 and estrogen suppressed, approximately 10% of 
the baboons abort without any complications (vaginal bleeding visible); the products of conception may or may not 
be visible in the cage. In this case, the study is terminated, the animal watched closely over the next few days to 
ensure that bleeding has stopped, appetite is not depreciated and behavior is normal. In another subset of animals 
(approximately 10%), there is a sudden onset of seizures approximately 25-30 days into the Letrozole treatment. 
Animals are typically found lying down (comatose) in their cage early in the morning suggesting that seizure(s) 
most likely occurred overnight or very early that morning. In animals that have seized, we believe it is important to 
intervene at time of discovery since it is our impression that the longer the animal is left comatose, the more 
difficult it is to revive the anim~I. The following protocol seems most relevant to implement and to have been a 
success in the past: 
• Animals which are stuperous (unsteady on their feet but conscious) will immediately be given oral juice/sugar 

treatment in form of frozen juice or piece of orange or candy to elevate blood glucose levels. If animal is non 
responsive or progresses to seizing or unconscious state the following will be implemented: 

• The animal is removed from its cage and taken to the treatment room. If light sedation is required for safe 
transport, a small dose (5 mg/kg BW-IM) of ketamine will be administered. 

• Blood gas (P02, pC02, pH etc) and glucose will be determined using I-Stat analyzer (results in 2 mins). 
• Animal will be placed on 0 2 at 2L/min via cone mask and body temperature recorded and maintained with 

BEAR hugger and warm IV fluids. 
• A catheter will be placed in an antecubital or saphenous vein and if blood glucose levels are below 50 mg/100 

ml, a 5 ml bolus of 50% Dextrose in Lactated Ringers (1 :1) will be delivered over a 5 min period, followed by a 
5% Dextrose drip until the animal responds (glucose normalized). Adjustments to normalize pH (e.g. sodium 
bicarbonate) may also be required. 

• Once responsive, the animal is returned to its cage and monitored throughout the day. 
• The animal will be removed from the protocol and will most likely abort. If the latter does not occur, the animal 

will be permitted to go to term and the fetus delivered by cesarean section at the end of treatment. 
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?O - Will the animals require special housing ( e g , specific bedding requirements. isolator cages, 
spec1al feed or handling, etc?) 

--- YES (Describe all special requirements) X NO 
~1 - Does this study involve the use of animals that will be maintained as a colony over a long penod 

of time? (Colony is defined as "breeding or holding of animals for reuse in other 
,, experiments.") 

_X __ YES (Complete Questions 2~a and 21b) __ NO ( Skip to Question 22) 
21a. 

21b. 
List the number of new animals you are pJannmg to purchase for the colony 

List the number of animals you are planning t,J use from an exist1ng•oolony. 

I. PERSONNEL TRAINING: 

3-5 

40 

22. 

In Section 1, list the name of e.ach person inyolved with the proJect. along with the species to be used. the 
persons years of expenence with that species. and the pP,rson's training 1nforrnc1t1on In Bect10n 2. continuing 
with the oolumn from Secbon 1 , note each person·s funcbonal role for each species hsterj ADD COLUMNS OR 

PAGES AS NEEDED 

SECTION 1: PERSONNEL INFORMATION 
.. 

, ... 

NAME: .. Gerald Pepe - - - -(Species / Expe, 1ence) Species / Exp Species / Exp Species I Exp Species / Exp Species/ Exp Species / Exp 

Species used m prc,Ject I P anubis/ 36 P anubis/15 P. anubis/12 P Anubis/1 P. anubls/2 P. Anubis/5 
Years of E,cpenence with 

I I I I I I each species listed 
I I 1 I I I 

Oc.cupat1onal Health and 
Safety (OHSP) Trammg - - - - - -Certificate Number 

Occur.,at,onal Health and 
Safety Risk/Health 

7/24/00 7/24/00 3/8/04 1/12/12 9/10/01 5/9/11 
Assessment Date . 
(Month I Year) 

LATJI. Training by - - - - - -Nonhuman Nonhuman Nonhuman Nonhuman Nonhuman Nonhuman 
species .. primate primate primate primate primate primate 

SECTION ·2: . FUNCTIONAL ROLE FOR EAC.H SPECIES LISTED 

Supervision X X 

Care and Handing X X X X 

Anesthesia 
' 

X X 

Surgery X X X X X X 

Post-Surgical Care X X 

Monitormg X X X X 

Euthanasia X X 
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SECTION 1: PERSONNEL INFORMATION 

NAME: .. 
(Species / Expenence) Species / Exp Species / Exp 

Species used m proJect / P anubis/ 1 
rears of Experience with I 
each specres fisted 

I 

Occupational Health ar,d 
Safety (OHSP) Trammg 
Certrf,cai:e Number 

Oc.cupatJc,nal Health and 
Safety RrslJHealth 

8/4/11 
AsstJssment Date 
(Month I Year) 

LATA Trammg i:ly -Nonhuman 
species primate 

SECTION 2. FUNCTIONAL ROLE FOR EACH SPECIES LISTED 

Supervrs,on 

Care and Hanchng 

Anesthesia 

Surgery X 

Post-Surgical Care 

Monitoring 

Euthanasia 

22a Please provide information regarding the degree of training and procedural expenence for ea(;h 
1nd1v1dual listed 1n Questions 22 

Dr. Pepe has performed surgeries on baboons for more than 30 years. His team works closely with him to 
provide for collection of tissues during surgery. - has a wealth of experience working with these 
animals and is now an acknowledged expert in intubation/surgical preparation and performance of surgical 
procedures outlined in this protocol as well providing surgical assistance. Moreover, - has been trained 
by Dr. Pepe and has been performing surgeries (cesarean section) without direct assistance of Dr. Pepe. 
Although Dr. P- has not scrubbed in he is available and now will routinely be on site to assist in collection of 
fetal tissues. has had significant ex erience assisting Dr. Pepe in the conduct of the surgical 
experimentation an o co ect tissue samples. has had over 10 years of experience w~ry in 
nonhuman primates and is available to assist should or others be sick or unavailable 111111111111 did 
her postdoctoral training with the laboratory group at the University of Maryland and more recently with Dr. Pepe 
and thus has several years experience working with the nonhuman primate baboon model. 111111111111, now an 
Assistant Professor, will be assisting in collection and performing biochemical analyses of ba6oo"n"'?etal tissues, 
assisting with conduct and analysis of the iv glucose tolerance tests and working with ........ 
and with conduct and-analysis of ultrasound studies of uteroplacental/fetal blood 1'iow""as"" 
brachia! low and microvascular flow in neonatal and adolescent baboons. ~ is the world's 
authority on use of ultrasound for and determination and analysis of u~ood flow in/on 
pregnancy/pregnancy complications. will conduct these a~al ses in untreated and estrogen 
treated/deprived baboons and train in this regard. is a pediatric 
cardiologist who works alongside and is an acknowledged expert 1n pe ormance and analysis of 
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24 Will behavioral testing be r:;onducted? 

No behavioral testing will be conducted ---X 

--- Yes, behavioral testing will be conducted with significant restraint or noxious stimuli. 
( Complete Attachment C, PROLONGED PHYSICAL RESTRAINT OR STRESS) 

--- Yes, behavioral testing will be conducted without significant restraint or noxious stimuli. 
(Describe the procedure below.) 

25. Will a spe.c.ial diet be required? 

YES (Complete the Questions 25a-25c) ---X __ NO ( Skip to Question 26) 

25a. Descrrt:ie the anticipated nutritional deficit or supplementation: 
Vitamins with iron 

25b. Provide the reason(s) for and treatmen~ of .the deficit or supplementation: 
To prevent anemia in animals undergoing blood sampling during pregnancy, IVGTT and or during 
normal menstrual cycles 

25c How often will animals b& weighed? 
Adolescents are weighed monthly; pregnant animals, before initiation of experimental drug treatments and 
at least once during the treatment. 

How much weight change will be permitted before the animal will be removed from the study? 20% 

26. Will indwelling catheters or implants be used? . 

X -- YES (Complete a section below for each site. --- NO (Skip to Question 27) 
Add additional sections as needed.) 

26a(1) Site: 

Type & Size . . 

Maintenance: 

26a(2) Site· 

iype & Size. 

Maintenance 

27. Will tumors be transplanted or induced? 

Duration. 

Duration: 

YES (Complete a section below for each site. X NO (Skip to Question 28) --- ---
Add on more sections as needed.) 

27a(1} Transplant or Induction Site, .. 
Anticipated Functional Defie-1t(s) and Management· 

Maintenance: · Duration: ------------ ---------27 a ( 2) Transplant or Induction Site· 

Ant1,~ipated Functional Deficrt(s) and Management 

Maintenance· Duration: ------------
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32 D1spos1tion of Surviving Animals 

32a. Will animals survive the protocol/pro~edures? 

..2S..._ YES (Complete Question 32b) 

32b. Will animals survive without harm or d1sab11ity? 

..2S..._ YES (Skip to Question 33) 

NO (Skip to Question 33) 

NO (Complete Question 32c) 

32c. D~scribe the harm or disability and the plans for management of the disability. 

33. Euthanasia 

33a. Will the animals be euthamzed? 

X YES (Complete Questions 33b-33d) NO (Skip to Question 34) 

'"3b . .., Explain why the animals will be euthamzed· 
The maximal number of multiple survival surgeries has been achieved or the animal has developed 
problems either protocol related or clinical which compromise further surgical interventions or the 
experiment is a terminal procedure. We do attempt to relocate these animals and/or employ them as 
surrogate mothers for developing neonates. In addition, there is need to collect adult tissues (ovaries, 
adrenal etc) to serve as controls for our fetal and adolescent studies. In a small % of the colony, we 
are unable to achieve a pregnancy for reasons not clear to us (the animal does not have normal 
menstrual cycles, is not mensing at all or is not receptive to breeding). In this instance, we request 
that these few (<5%) animals be transf~rred to University of Maryland to be used in our study there. 

33c Indicate how the ammals will be euthamzed: 

Euthanasia agent/procedure Pentobarbital Solution (390mg/ml) 

Dose· 1 ml/4.5 kg body weight Route _I_V ___________ _ 

33d Per the A VMA (Amenc&n Vetermary Medical Assoc1at1c•n) Guide/mes on Euthanasia, June 
2007 (formerly the 2000 Report of the AVMA Panel on Euthanasia), most physical methods 
of euthanasia, when done appropnately, are ··cond1t1onally acceptable," meaning that the 
nature of the techniques may not consistently produce humane death or they present a 
greater potential for operator error or safe1ty hazards . In those1 situations where physical 
methods may be the most appropnate method for euthanasia and rapid relief of pain and 
suffering, extreme care and caution must be exercised. and personnel performing physical 
method!:. of euthanasia must be weU trained and monitored for each type of physical 
te~hmque If a physical method, such as decapitation or cervical dislocation; will be 
used as the primary means of euthanasia, please provide scientific justification. 

N/A 
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Revised October 2001 

Eastern Virginia Medical School 
Institutional Animal Care and Use Committee 

Attachment B: Nonhuman Primate Enhancement Procedure 

Project Title: Regulation of Fetal-Placental Development in the Primate 

1. Paired housing: Nonhuman primates used under this protocol can be housed in the same 
primary enclosure with one or more compatible primates. 

YES ( Skip to Question 2) ---X NO (Complete Question 1a) ---
1a. Justify why the animal must be singly housed: animals who are singled housed have 
demonstrated an inability to pair house. Injury to self or other animals, negative behavioral issues 
or consistent weight loss is also cause for single housing. 

The Pl supports social housing of research primates. However, housing must allow Pl/Pl staff access to 
individual animals at all times for blood sampling, injection, and accurate postoperative evaluation. 

2. Nonhuman primates used under this protocol will be provided with a variety of devices as 
described in the EVMS Primate Enhancement Program (this can be provided to you by the Office 
of Research or the Division of Comparative Medicine (CompMed) upon request). 

X YES NO Uustify in the space below): ---

Attachment B: Page 1 of 1 



  

    
      

      

       

   

             
          

              
                 

             
  

               
                  

             
             

        

           

                
                  

       

      

          

           

          

           

  

     
    

      



Revised October 2001 

2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): Letrozole ----~-------------0 rug is prepared at a concentration of 2 mg/ml sesame oil; animals injected 
Dose and frequency of daily with 0.115 mg letrozole/kg BW/day (sesame oil volume ranges from 0.2 
administration: to 1.0 ml) ---~-----------------------
Con cent ration: 2 mg/ml sesame oil --------- --------------
Route; SC Duration of exposure: 10-60 days (determined by study) 

How long will the animal be maintained after administration? _U._p_to_3......_ye_a_r_s _______ _ 

Animal species: Papio anubis Estimated animal weight: _14_-_1 _Bk_.,g,....._ ___ _ 

3. Is the agent excreted or shed by the animal? 

___ YES (Indicate the type of excreta and estimated quantity per day) 

X NO ---
4. Are there documented human risks from exposure to the agent? (Risks may be determined from 

the MSDS or from references found in the Biosafety Manual.) 

YES (Complete Questions 4a-4e) ---X NO (Skip to Question 5) ---

4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---x Ingestion --- Parenteral ---
--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Agent is known to suppress estrogen production in females .Letrozole is an oral, anti-estrogen drug that 
is used for treating postmenopausal women with breast cancer. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

The standard dose of Letrozole used in women is 2.5 mg/day. We will be administering a maximum of 2 
mg/day and do not anticipate any acute side-effects of the drug per se. 

Only Pl staff is exposed to the agent 

4d. Describe any genetic changes to the organism and their suspected effects: 

NIA 

4e. Describe the symptoms of exposure: Exposure would have to be long term and contact 
would need to be ingested or contact with an open wound. Basic exposure symptoms would 
be irritation or skin rash. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water 
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4g. Indicate all personal protection required: 

X Lab coat/dedicated clothing --- Apron ---
x Gloves Face shield --- ---
x Goggles --- --- Respirator 

x Other (describe below): Mask ---
5. Are there risks to other animals in the room or in the animal facility? 

YES (Complete Questions 5a-5d) --- NO (Skip to Question 6) ---X 

Sa. Describe the risk to other animals: 

Sb. Indicate the route of animal exposure: 

Sc. describe all methods that will be used to contain the risk factor: 

Sd. Are special animal care requirements necessary? 

YES (Describe below) --- NO ---

6. Are special waste or carcass disposal requirements necessary? 

YES (Describe below) --- NO ---X 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, the 
concentration of agent in any specific organs, etc. 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been 
informed of these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 

X Yes X Yes ~-- ---
No No - --

If not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): This agent is injected SC by Pl staff and is not handled by Comp Med staff. 
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Project Title: 

Eastern Virginia Medical School 
Institutional Animal Care and Use Committee 

Attachment E: Animal Surgery 

Regulation of Fetal-Placental Development in the Primate 

A. PRE-OPERATIVE PROCEDURE 

All animal activity proposals involving surgery must provide specific details of pre- through 
post-procedural care and relief of pain and distress. 

1. List by name the person(s) who will be responsible for evaluating the health status of the animals? 

Attending and or Clinical Institutional Veterinarian 
Gerald J. Pepe, Ph.D. 

2. Will food be withheld? 

~X __ YES (Please explain below and indicate how long food will be withheld) NO 

Food will be removed late afternoon before surgical procedures scheduled for the following morning. Morning 
chow will be withheld until after surgery. 

3. List all pre-operative anesthetics/analgesics to be used: 

Chemical restraint will be achieved with ketamine HCI (10-15 mg/kg). 

4. Describe briefly how animals will be prepared for surgery: 

Surgery will be performed aseptically. Chemical restraint will be accomplished with ketamine. The animal's 
abdomen, lower legs, and a portion of the back skin (for grounding cautery unit) and forearm will be shaved. 
Venous access will be established via brachia! vein for administration of IV fluids (Lactated Ringers or 0.09% 
Sodium Chloride). The animal will be intubated, and isoflurane anesthesia will be established. Monitoring of 
blood oxygen saturation, heart rate, and blood pressure will be initiated. The animal's abdomen will be prepared 
for surgery by passing iodine-soaked gauze sponges in a rotating pattern, alternating with isopropyl alcohol. 
This will be done a minimum of 3 times to assure that the skin is as disinfected as possible. The animal will be 
covered with a sterile surgical drape to establish a sterile field around the abdomen. A catheter is inserted into 
a saphenous vein and fluids administered to keep the line patent for blood sampling. An initial blood sample 
obtained from the maternal saphenous vein is analyzed for blood chemistries (e.g. pH, pCO2, pO2, HCO3, 

oxygen saturation; glucose, Na, K, Cl, etc.) using an I-Stat system. The surgery is a sterile procedure. 

B. ANESTHETIC PROCEDURE 

5. Will animals be anesthetized? 

X YES (Complete Questions 6-8) ___ NO (Explain below, then skip to Section C) 

6. Who will administer the anesthesia? 

A trained member of the ~taff will be primarily responsible for anesthesia. When a CompMed staff 
member is not available, --will administer anesthesia. 

7. What anesthetic will be used (name and dosage) and how will it be administered? Who will keep 
records? 
Anesthesia will be achieved with isoflurane gas vaporized with a MAC of 1-2% in 100% oxygen (inhaled). 
lsoflurane is provided by CompMed, and CompMed will keep anesthesia records. Blood chemistry will be 
determined using I-Stat instrumentation (pH, pCO2 , pO2, saturation, Hg, HCO3, base deficit, etc) which is the 
property of Dr. Pepe. All records will be available to Comparative Medicine as needed. 
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Revised October 2001 

8. Explain how anesthetic recovery will be monitored and indicate the person(s) responsible for 
monitoring the recovery. 
The animal will remain on the heated OR table until returned to her cage. The animal will be extubated in the 
OR when swallowing reflex is observed. She will be returned to her cage when both blinking and swallowing 
reflexes are observed. Monitoring will be documented at least every 10-15 minutes until the animal is alert and 
able to maintain a sitting position (Stage 2). Monitoring will be conducted in accotdance with IACUC policy 
and will change if IACUC policy changes. The anesthetist is responsible for monitoring immediate 
postoperative recovery and documenting recovery using a form developed in consultation with CompMed. The 
anesthetist will consult with a member of the CompMed staff or the Institutional Veterinarian if problems arise. 

C. POST-OPERATIVE PROCEDURE: 

Investigators should refer to the EVMS Post-Operative Care Guidelines 
when developing post-operative procedures. 

"Appropriate posk>peratlve records must be maintained In accordance with professionally 
accepted veterinary procedures regardless of the location of the animal. The attending 
veterinarian retains the authority to change post-operative care as necessary to ensure the 
comfort of the animal." AWA, Section 13 and 9 CFR, April 14, 1997. 

9. Who will monitor post-operative care on a daily basis? 

11111111111111 (Animal Coordinator), the Pl, or a trained member of the Pl staff will monitor recovery according 
'io1Acu'c'po1icy and will consult with a member of the CompMed staff or the Institutional Veterinarian if the 
animal appears to be in pain or if complications occur. · 

10. Who will keep the post-operative record and where will the records be maintained? 

Recovery will be documented on fonns developed in consultation with the Institutional Veterinarian. These 
forms will be added to the animal's permanent record maintained by CompMed in the .. floor animal facility. 

11. Will post-operative analgesics be administered? 

X YES ___ NO ( Explain below, then skip to Section D): 
12. Provide the following information about post-operative analgesia administration: 

Agent: Flunixin meglumine (Banamine) 
At surgery and 4-8 h following ,2days BID followed PRN 

Dose and Route: 2mg/kg IM Frequency: ___ up,_t_o_S_d_ay_s ______________ _ 

Post-Operative Duration of Care: ?days of monitoring 

D. MULTIPLE SURVIVAL SURGERY 

All multiple survival surgery must be conducted In accordance 
with EVMS' Multiple Survival Surgery Policy. 

The Animal Welfare Act does not allow for animals to undergo more than one (1) survival 
surgery unless scientifically justified by the principal Investigator, appropriate for the animal's 
veterinary care. or approved by the USDA administrator. The IACUC must specifically review 

and a additlonal surge to be erformed on a sin le animal. 

13. Will the animal be subjected to more than one survival surgery? 

X YES (Answer Questions 13a-13b) NO (Skip to Question 14) ---
13a. Please briefly outline the procedures, explain how the surgeries are related and justify the need for 

more than one surgery per animal: 

The protocol is designed to elucidate the role of estrogen on placental fetal development and function and 
impact on adrenocortical self-sufficiency in the perinatal period and reproductive function in adulthood. Thus 
surgeries are related to each other both by development and by estrogen. Thus, we study the animal 
discrete times in control (no treatments) pregnancy, e.g. days 60, 100, 110, 120, 140 and 160/165 a time 
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17. Indicate what number the surgery described on this page is (i.e., only procedure to be performed, 1st 

surgical procedure, 2nd surgical procedure, etc.) If you are performing the same exact surgical 
procedure more than once on a single animal, indicate below how many times you will be performing 
this procedure on the animal (in this case, you will only need to submit one copy of this page for that 
specific procedure): 
The procedure to be performed is an amniocentesis between day 80-95 of gestation. Amniotic fluid is obtained 
for fetal sex determination. This is performed 6-10 times max on each animal. (some animals will 
spontaneously deliver resulting in no surgery or abort spontaneously resulting in no surgery. 6 would be the 
max if each pregnancy ended in a surgery) 

18. Indicate the location (provide a specific room number if surgery will be conducted outside of the 
Comp Med animal facility, what time of day and what day(s) of the week surgery will be performed. 
Take into consideration the time necessary for care after anesthesia and surgery: 
Surgical procedures will be performed in an approved nonhuman primate surgical suite located in the 
CompMed vivarium between 8 am and 4 pm, Monday-Friday. 

19. Describe the entire surgical procedure: 
Objective is to determine the sex of the fetus. Briefly, pregnant baboons are sedated with ketamine, and 

anesthetized with isoflurane using a nose cone. The fetus, fetal head, limbs etc and placenta are localized by 
ultrasound (not sterilized). A sterile 22 gauge needle (10 ml syringe attached) is then inserted through the abdomen 
and uterine wall and into the amniotic fluid away from the fetus/placenta and approximately 10 ml of amniotic fluid is 
removed. Fetal heart rate is monitored before and after the procedure to ensure that the fetus has not been 
compromised. The animal is returned to its cage and monitored by staff. 

E. SURGICAL PROCEDURES: 

15. Is the surgical procedure to be addressed on this page a major surgical procedure or a minor surgical 
procedure (a major surgical procedure is defined as involving penetration of a body cavity and/or 
resulting in a disability or dysfunction in the animal): 

X Major surgical procedure --- Minor surgical procedure 

16. Is this survival surgery? 

X YES __ NO 

17. Indicate what number the surgery described on this page is (i.e., only procedure to be performed, 1st 

surgical procedure, 2nd surgical procedure, etc.) If you are performing the same exact surgical 
procedure more than once on a single animal, indicate below how many times you will be performing 
this procedure on the animal (in this case, you will only need to submit one copy of this page for that 
specific procedure): 
The only surgery to be performed in pregnant baboons is a cesarean section. No other surgeries are 
performed on pregnant animals. Cesarean sections can be performed up to six times on one animal as long as 
no adverse health changes occur in the animal(inability to sustain pregnancy, repeated failure to become 
pregnant, unhealthy uterus) This would be determined with PINet consultations and could be cause for early 
termination. 

18. Indicate the location (provide a specific room number if surgery will be conducted outside of the 
Comp Med animal facility, what time of day and what day(s) of the week surgery will be performed. 
Take into consideration the time necessary for care after anesthesia and surgery: 
Surgical procedures will be performed in an approved nonhuman primate surgical suite located in the 
CompMed vivarium between 8 am and 4 pm, Monday-Friday 

19. Describe the entire surgical procedure: 
To determine the role of estrogen on placental-fetal development and impact on function in adulthood. On day 

varying days of gestation determined by the study group, baboons are briefly restrained in home cage via squeeze 
mechanism, injected with ketamine (10 -15mg/kg), intubated, anesthetized with isoflurane/oxygen and vitals (e.g. 
heart rate, blood pressure) monitored by CompMed staff. A 22g catheter is placed in the brachia! vein and IV fluids 
administered (Lactated Ringers Solution/NaCl). A second catheter is placed in the saphenous vein using a 19g 
catheter 24inches in length and fluids administered. The animal's abdomen/ surgical site is shaved and scrubbed with 
alcohol and Betadine solution. The animal is draped using sterile technique. Blood samples are obtained from the 
mother at 'O' time, mid procedure and post placental delivery via saphenous catheter. Prior to surgery, a proper plane 
of anesthesia will be assured by lack of response to a noxious stimulus such as toe pinch. A vertical mid-line incision 
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is made using a 10blade. Once the abdomen is open, the uterus is externalized and examined for placenta location. 
Mother's ovaries are examined for evidence of ovulation/corpus luteum. Two to four uterine vein samples are taken (5 
ml) using a 23g needle. Fetal crown is localized and a horizontal incision is made in the uterus to remove the fetus. 
Amniotic fluid is recovered using a syringe. Once the fetus is carefully delivered, umbilical vein and artery samples are 
taken using a 23g butterfly set (4-8 ml) for hormone, steroid and blood gas analysis. The abdomen and uterus are 
rinsed with warm saline as needed to prevent drying and to clean the area. The umbilical cord is double clamped to 
ensure the safety of the mother; the fetus is then euthanized by injecting the umbilical artery with Fatal Plus 
euthanasia solution. After the fetus expires (no heart beat), the cord is cut, placenta is delivered. Cardiac stick is used 
as a secondary means of euthanasia. Segments of the placenta and the fetal adrenal, hypothalamus, pituitary gland, 
lungs, kidneys, liver, skeletal muscle, pancreas, subcutaneous and visceral fat, brain and heart, and gonads are 
collected, portions fixed in formalin or snap frozen for subsequent immunocytochemical-biochemical/ mRNA determi
nations. The uterus is cleaned and closed absorbable suture. The uterus is manually messaged to stimulate 
contractions and shut down bleeding. Once closed, the uterus is rinsed with sterile saline and placed back in the 
abdomen. The abdomen is then rinsed with sterile saline to remove any blood clots. Prior to closing the abdomen, a 
small 10-15gram sample of visceral/abdominal fat is ligated and removed for RNA analysis. The abdomen is closed 
by three layers; the first layer (peritoneum), if present, a second layer (fascia) and if a clear fascia layer is not present 
then a SQ layer is closed using a continuous stitch. Finally, the skin is closed. Vet-bond adhesive glue is applied to 
the incision line once skin is closed. Since dissolvable suture material is used, no suture removal is required. The 
mother is injected with 1 0mg/kg lronDextran IM for iron supplementation. Flunixin meglumine (Banamine) is given IM 
during immediate recovery. lsoflurane is shut off and animal is monitored until swallowing is present. Once able, the 
animal is extubated and continues to be monitored in home cage until fully upright and responsive to stimuli. 
Immediate post-op monitoring is done by Com Med staff using procedures outlined in the EVMS Post-Operative Care 
Guidelines Manual and in Attachment E below. Pl staff is also present during immediate recovery. In selected experi
ments, the fetus is delivered live either spontaneously (on day 184) or by cesarean section on day 170 and reared to 
adulthood. 

In some experiments (day 165-175 only), the fetus-neonate is not injected with pentobarbital since it will be 
reared to adulthood. Live fetuses are cleared of mucous, stimulated to breathe, placed in a warm blanket until 
returned to the mother for sub-sequent rearing to adulthood. lf neonate is not received by the mother for unknown 
reasons and fails to thrive, the neonate will be hand reared until old enough/strong enough to be introduced to age 
appropriate conspecies. In some cases, a surrogate mother can be used to nurse the neonate. This is the best 
cases. Neonate rearing is managed and designed in cooperation with CompMed and the attending Vet. 

E. SURGICAL PROCEDURES: 
15. Is the surgical procedure to be addressed on this page a major surgical procedure or a minor 

surgical procedure (a major surgical procedure is defined as involving penetration of a body cavity 
and/qr resulting in a disability or dysfunction in the animal): 

X Major surgical procedure --- Minor surgical procedure 

16. Is this survival surgery? 

X YES __ NO 

17. Indicate what number the surgery described on this page is (i.e., only procedure to be performed, 
1st surgical procedure, 2nd surgical procedure, etc.) If you are performing the same exact surgical 
procedure more than once on a single animal, indicate below how many times you will be 
performing this procedure on the animal (in this case, you will only need to submit one copy of this 
page for that specific procedure): 
The 1st survival surgery to be performed in adolescent baboons is removal of one ovary (hemi-ovariectomy) 
at approximately 96 months of age (i.e. after fertility testing by breeding). These animals, born to mothers 
untreated or treated in utero with Letrozole or Letrozole plus estradiol, will have had no prior major surgeries. 
In vivo response of the remaining ovary to pituitary gonadotropin will be initiated approximately 9 months 
after hemi-ovariectomy and animals have exhibited at least three consecutive normal menstrual cycles. 

18. Indicate the location (provide a specific room number if surgery will be conducted outside of the 
Comp Med animal facility, what time of day and what day(s) of the week surgery will be performed. 
Take into consideration the time necessary for care after anesthesia and surgery: 

Surgical procedures will be performed in an approved nonhuman primate surgical suite located in the 
CompMed vivarium between 8 am and 4 pm, Monday-Friday 

Attachment E: Page 5 of 6 



Revised October 2001 

19. Describe the entire surgical procedure: 
Objective is to determine the role of estrogen in utero on ovarian development and fertility in adulthood. 

Juvenile to adult baboons from Experiment II, Groups 5,6, and 7 are briefly restrained in home cage via squeeze 
mechanism, sedated with ketamine (10-15mg/kg), intubated, anesthetized with isoflurane/oxygen and vitals (e.g. 
blood pressure) monitored by CompMed staff. A 22g catheter is placed in the brachia! vein and IV fluids administered 
(Lactated Ringers Solution). A baseline blood sample (5ml) is taken using a 21 g needle for blood gas analysis and 
hormone analysis. The animals' abdomen/surgical site is shaved and scrubbed with alcohol and Betadine solution. 
The animal is draped using sterile technique. Prior to surgery, a proper plane of anesthesia will be assured by lack of 
response to a noxious stimulus such as toe pinch After making a small abdominal incision a retractor is put in place, 
lap sponge can be used if needed for a clearer view, ovaries are located. Once the ovulation site is located, the 
ovarian ligament and vasculature is identified, clamped and cauterized and the ovary removed. Once removed, 
clamps are carefully removed and ligament/cautery site observed for bleeding. Abdomen is rinsed with sterile saline. 
Abdominal layers are closed (peritoneum, fascia/SQ and skin). Vet-bond skin adhesive applied to the incision site 
once closed. Since dissolvable suture material is used, no suture removal is required. Flunixin meglumine (Banamine) 
is given IM during immediate recovery. lsoflurane is shut off and animal is monitored until swallowing is present. Once 
able, the animal is extubated and continues to be monitored in home cage until fully upright and responsive to stimuli. 
Immediate post-op monitoring is done by Com Med staff using procedures outlined in the EVMS Post-Operative Care 
Guidelines Manual and in Attachment E below. Pl staff is also present during immediate recovery. 

E. SURGICAL PROCEDURES: 

15. Is the surgical procedure to be addressed on this page a major surgical procedure or a minor 
surgical procedure (a major surgical procedure is defined as involving penetration of a body cavity 
and/or resulting in a disability or dysfunction in the animal): 

Major surgical procedure ---X Minor surgical procedure ---
16. Is this survival surgery? 

YES X NO ---
17. Indicate what number the surgery described on this page is (i.e., only procedure to be performed, 1st 

surgical procedure, 2nd surgical procedure, etc.) If you are performing the same exact surgical 
procedure more than once on a single animal, indicate below how many times you will be performing 
this procedure on the animal (in this case, you will only need to submit one copy of this page for that 
specific procedure): 
This is a terminal biopsy surgery. Adult EVMS reared animals will not recover from this procedure. 

18. Indicate the location (provide a specific room number if surgery will be conducted outside of the 
Comp Med animal facility, what time of day and what day(s) of the week surgery will be performed. 
Take into consideration the time necessary for care after anesthesia and surgery: 
Surgical procedures will be performed in an approved nonhuman primate surgical suite located in the 
CompMed vivarium between 8 am and 4 pm, Monday-Friday 

19. Describe the entire surgical procedure: 
As a terminal procedure for those now adult EVMS reared baboons that have completed the already approved 

juvenile study, we propose the following: Baboons are sedated with ketamine (10-15mg/kg im) and prepped/ 
monitored for the procedure under Comp Med SOP. A baseline blood sample (5ml) is obtained from the saphenous 
vein using a 21g needle to determine blood chemistries (Na, K, etc), gases (pCO2, pO2) and acid/base status and 
subsequent analysis of estradiol, progesterone and androgens. Heart rate, blood pressure, respiration rate, oxygen 
saturation and body temp are monitored by Comp Med throughout the procedure; at surgical plane of anesthesia is 
maintained. A 2-3cm incision is made in the bicep to expose the muscle. A section of the muscle will be removed 
using either a surgical blade or dissecting scissors. The incision will be secured with a running stitch. A second 
incision will be made from the xiphoid process to the pubis. A section of abdominal and subcutaneous fat will be 
excised. Finally, the pancreas is isolated using blunt dissection. One biopsy is taken from the tail region (2.3mm x 
85m). The surrounding vessels are clamped immediately to control bleeding. The pancreas is then completely 
removed for further sampling. As soon as the pancreas is free, Fatal Plus (Pentobarbital Solution) euthanasia solution 
is administered (1 ml/4.5kg/bw) IV followed by a saline flush. Euthanasia is confirmed by the absence of HB and flat 
ECG. Subsequent administration of FP will follow PRN until death is confirmed. 
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boon# 

13812 

sxdate 

Sep-04 

sx date 

Jun-06 

sx date 

Mar-OB 
sxdate 

Mar-09 

sxdate 

Oct-11 

sx date sx date 

September 2004 post surgical complication: animal's suture line opened and needed reclosing by the veterinarian. 

Since then a stronger type of suture is used on the baboons 

14584 Dec-05 Oct-07 Nov-08 Sep-09 Jan-11 

No noted surgical complications 

15801 Jun-08 Apr-09 Mar-10 Feb-11 
No noted surgical complications 

15761 Oct-07 Jul-08 Apr-09 Mar-10 preg 
No noted surgical complications 

15011 May-07 Jan-08 Feb-09 
No noted surgical complications 

16917 Aug-07 1-Mar Feb-10 
No noted surgical complications 

17453 Aug-08 Jun-10 

5 

4 

4 

3 

3 

2 
June 2010 NOT a surgical complication. Animal presented with a prolapsed vagina. No indication this is a result of surgery. 
Possibly remove from study for this reason. 

18631 Jul-09 Oct-10 2 
No noted surgical complications 

18660 1-Jan Sep-10 

No noted surgical complications 
18652 3/11tc 4/12tc\JSeZ 

No noted surgical complications 
19045 8/0911: 11/10tc 

No noted surgical complications 

28768 
29152 

28741 

26876 
26745 
27320 

Feb-12 3 

2 

2 

live 

birth 

1 

2 

2 

1 

2 

1 

l!f.!9. 
6 

8 

7 

7 

3 

4 

3 

5 

3 

2 

abort 

1 

2 

1 

2 

1 



   
     

  
  
  
  

  
  

  

    
 

 
 

 
 

 
 
   
 

 
 
 

 
         

 

   
   
   

 
 

   



EVMS 
Eastern Virginia Medical School 

==::::=::=:::::::-::::==::::=-==--=================-=--··------ ·-•.-r· . ·-·- .. 
-~··· 

October 15, 2014 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee has reviewed your request to amend the protocol 
entitled, Regulation of Fetal-placental Development in the Primate (IACUC #12-010). The following 
amendments to the protocol have been approved via the facilitated review (FR) process: 

1. sedation/anesthesia of maternal baboons and baboon offspring using a constant IV 
infusion ofKetofol (i.e., a mixture of Ketamine a11d Propofol) instead of 
I.soflurane and orotracheal intubation. The sedation/anesthesia method will apply 
to all approved invasive and non-invasive procedures except for cesarean sections. 

2. permission to perform a dose-response preliminary study in 4 baboon offspring 
greater than 7 years of age to validate the appropriate dose ofKetofol. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the principal investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents. surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment reguest 
to the IACUC for approval. 

It is also the responsibility of the principal investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Office of Research 

NORFOLK. VA 23507 

Community focus. World impact. m-r,-

www.evms.edu 



tr 
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-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 
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October 14, 2014 

!11;~.' fr! 2i;p~. i'!,. 

/':. ;o',;$., ;•."\C"•i.ll ' "':..· 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

OCT 1 4 2014 

I would like to thank you and the IACUC members for the prompt and thorough review of 
my October 6, 2014 request to amend my approved I.A.CUC protocol entitled "Regulation of Fetal
Placental Development in the Primate" (#12"010). Hopefully. the following brief narrative and 
pmposed changes address the two interrel~sues of the IACUC Committee as 
outhned m the October 13, 2014 email :from- . 

Briefly, over the years we have Jcvelo~d significant experience using intravenous 
infusion ofketamine alone. Based on the latti:-r and data on "ketofol" in the literature, we anticipate 
that the "ketofol" doses proposed wilJ be satisfactory. Nevertheless, we do nel!d to prove that and 
be prepared and describe how animals will be managed should the highest dose of"ketofol" prove 
inad~quatc. To address these issues we propose the following. We agree with the Connnittee and 
thus; request that the preliminary study be performed in four baboons. In the first animal, should 
the doses of ketofol proposed initially produce the desired effects, we would repeat such in the 
second animal and 3rd animal. However, should the doses originally outlined not produce the 
desired effects in this first animal ( or be repeated in the second animal), the inf us1on will be 
terminated at the 3 0 minute period regardless and the animal returned to its cage and if necessary 
injected im with ketaminc to ensure safety/produce restraint (10 mg/kg BW). Morc('lver, in this 
scenario, for the second (or third) animal, we propose elimination of the lowest dose (0.05 mg 
ketaminc /0.10 mg propofol) and propose starting (time 0) with the 0.1 mg ketaminc: 0.20 mg 
propofol dose; at 10 min, increase that dose to 0.15 mg kc:tamine: 0.30 mg propofol and at 20 min 
increase the dose to 0.20 mg ketamine/0.35 mg propofol. If desired effec~ are achieved we would 
repeat this dosage regiment in animsls 3 and 4. If desired effects arc still not achieved, we would 
need to reevaluate the doses/combination and make a rcquc.c,t for change in doses/combination to 
the IACUC for the 3rd and 4th ammale 

Hopefully this an~wers the 2 questions posed by the Committee. The lACUC's time and 
effort in rcvi.!wing this revised amendment is most appreciat.:!d. 

Sincerely, 

~,.J.1 far~-
Gerald J. Pepe, Ph.D. 
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: \} 

REQuesr To AMEND A PRev,ousL v APPRoveo 1Acu~;~~· OTocor- / ! (! 

r
l ·n1 ocr 1 4 2014 1: ~ 1.) 

Institutional Animal Care and Use Committee ( · C) _!•. • ·· j 
Eas:ern Virginia Medlcal School IACUC Office e,; -~~~-... ~~. ' 
Office of Research __ ~...:.._~ ?ti.:-·· .. _ --·· ·-. ·~J 

FOR OFFICE USE ONLY 
l • I 

Date Received: ---.---
IBC Approval? __ Yes/ __ No 

Review Method: __ FCR / _ .,_ FR/ __ Admirnstrati11E: (Petso:mel Change!: Only) 
IBC Approval Date: Final Approval Date: · I I I ,., 

G~f!t:'i! I r:f orm,;-tioQ_m;.cUl:wtr ustJ qns: 
~. ;Ji h ,i'J~Je;<.::t! :;;t'lendm•:r,ls mu:,t t r: nri,mv~,1 i;.,; t'.i t: i,~CLJ<. b,~iw:t: th -:v 11 ,, ir,1;;lcn1e:1t(;J . 
.. :. Cll i'1ni_ (;•', ~;'i m".ti11Jd~!1;:.:Y, ..iG~nts, i;1 nei,.:,, I i :r,-,«:f:d1:res, .>r uny ;;spect l1f tih, pr,.,tuc0.I ti 1;:it .. Jf;::1.,t~ tr,.: ; ;;;,Jld ,, hu:;ln : 1riry, a, ,dh:· -.vdl-

:idng ())' ti ,~ ;)n:n:·; fs rm.>:.i. be pr,~-r,iv:~w~d t;y tli e Nt.,nJim, Ve,H in";·k,: ; t'!!f~f!:J ;,:.'. chullJ'c~ :;rr.: :mbn,itted to i.he l.!..r.u.-: OH-k.·. 
, ., , \ ;~q!l':!.,t t.:> ii!Ccb3St! th,• .l!.liil:x ,r ,,;: ;:mhw~I:: ~~·,ir nc;,;j lo~ !' i'Otoc<:f must h•0 o1rprn1,' t.'>\.1 by th:.: ,,--tCUC h•~f(l{;t l:he ;;r.im,; I:; ~re ,~,r •. t ~~l;(i . 

0 . S:yhn1;,t 1.h_r: m i&ln<.l : ,:i&lliS...~tim!rwwt fm,niw ~~w l)\t!Jf c:mic.d omlt;~g i1 ..ill]j! e-m;;if the ¥SW;r.irn: 
V~:'ilk,f; i,f> th~ fomi ~ ! ) t lpi, lt,CUC ;, di.~h'il1.IU,t4'r. 

5. Th<> U:,C!JC r-::S<:f'il!!S th'.! tigh: fQ itft!,Jirt: submi.~siOf:; :;,,f !:,'II iACUC ,;J:1HM/ ff;J!Jit~;.-v .C:c:mn" bc,s~,d t!pcm thr.t (cm m i tt~i'!~:i t;,m-::i!m,.mt !J.f 
thP. ami!r.,-!me•1tf s) r'<!~i:JC£t e ,"i !:m':!ln. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 12-010 I Protocol Initial Approval Date: 7/30/2012 
Protocol Title: Regulation of Fetal PlacentaJ Development in the Primate 

Prlncipal Investigator: Gerald J. Pepe Ph.D. 

Approved USDA Pain Code Level(s)- not required for personnel additions only: B & O 

II. PERSONNEL 
list all personnel to be added to or removed from the protocol. All pttrsan.s CH1-tfwd1.f.td to ~-1ork :,n !'lu: 
prort.'C~7-i ffm.rt' Im-.::: ,:.m1r,Jtti:d u,~ ;·equiretf Cl'rl/' •. t ffA m1d OHS;; r:--.1inint1 modu/1.:s and must btJvf!! t'l1mp!eted 
c h1-:u lt!i/rlsk ossessmen·t wi!h tlU! OccupO"t!ar,1,1/ Health D~pmtm::nt. 

Occupational 
CITI/LATA OTI/LATA OHSP Health/ 
Training Tralnlng Training Rlsk 

Added(+) Certification Species Certiffcation Assessment 
or E-mail Address Number Module{s) Number Date 

Name Removed(·) (ade#Ucm; vniy} (mld!t-!011s only) Completed ( t1ddit:on.-.. only J (11tfriitivn:; 
{tlrltlitir1,1s cnr/;1

} onty} 
1. 

2. 

3. 
Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



 
      

 
             
         

 

      

                    
     

       

              
           

          

     
    

      

   

 
               

 
      

       

      

               
             

     
      

    

            
             

       

                  
  

 

 

                

     

            
                   
                      
                        

 



I 0 E. ~~:::. I~ :::~~1:::;:::.:~~~n~:::iA;,~~~~1,',::~.~;.~=~ ~::~~ : i1:J'1 ;, ,\!re;;i, :a ,~Pus "" 
•.. ;._,, rn,·r,1-1 1; (.'$ a r:·.~1.,·t o.t i-[-," · !)1 .... ;J . • •. '-' 'f ,·r··r··•,,.(..: . ., 're". ,-;1,·r•~ t.• :,• , , jr_,-.·••, ., "'1, r • ' .,,,..,_di•.-.•• r·r!i:,;,,-r., .,;i{,. ·s 
_..){ •• I,! , ., ,. ~ .,;,v • .} " · 'I.· t J \,,,")t , 1., v . J( . 1,( - J f' • r .. ,..:., "1 r ,. .... 1..-,. , ... • , •~ii. '- c ••. • • '-' ,.,c, , .. r J J ! ~ t .._ .,"l·, , •·•J,1 '"·• •• 

UIICi ;.,:,;-;, r..'1m·,;J!:'J t fi /'t10/1fr:1i"in;,. •'::1sf;,f:,':::;1
, .'lv'JSi;, !!, ~i];;~· <:':'.~j;(,ii l t (in<.!/.;; l.l.f-' '.t:•,,:i.':~:(Jf 11:Jpc-ir)t, 

fia dly, ple<J:.•: ,.rr.1pffi·,, th•~ ch:::c:di<:t !.!<•fo:t' 

In this amendment. we request approval to substitute the method of anesthesia/sedation of maternal 
baboons and baboon offapring from isoflurane/orotracheal intubation to ketaminc:propofol ("h:etofol") via 
constant iv infusion for all approved invasive/non-invasive procedures other than major surgi::ry (i.e. cesarean 
section). Studies have shown that isofluram: causes extensive vasodilation, significantly lowers MABP and I 
markedly decreases pancreatic Beta cell function and thus insulin release. effects which compromise the I 
research and which were c.riticized by 8tudy section re\iew of our recent ROl NIH grant submission. It is 
nu~ wdl establisht:d that the combination of ketamine:propofol uniquely pmvides highly safe and effective 

1 
sedation/analgesia to perm.it nwnerous clinical. inten,entions (e.g bone marrow aspiration; endometrial 
biopsy), in patients including those coming to emergenc:y rooms w1th varied painful inJuries ( e.g. fracture 
manipulations) as well as changing of dressings in children with seve1e burns. Moreover, and very 
importantly, the combination of ketamine (0.1 mg/kg) and J?ropofol (0.2 mg/kg) rl.)Juced the amount of I propofol required and thus reduced propofol consumption. preserved hemodyriamic stability including 
cardiopulmonary function and MABP and improved recovery quality. A copy of the first page of several of 
these articles is appended with the letter of reque~. 

We are also requesting to perfonn a preliminary study in four baboon offspring >7 years old ~c, validatt; 
the dose of ketaminc:propofol. Specifically, as outlined in the appended letter and its attachments, we request 
permission to perform a dose-response study in which MA.Br, heart rate are monitored during and blood 
gases/chemi~try and levels of glucose, insulin, and cortisol determined in peripheral blood samples (3 ml) as 
already appr-)ved and obtained before and after infusion of k.etamine:propofol for 10 mmutes at doses of 0.05 
mg/kg : 0, 10 mg/kg respectively, then at 0.10 mg/kg : 0.20 mg/kg for 10 minutes and then 0.15 : 0.25 mg/kg for I the final 10 minute period. We anticipate the dose used in humans (as wt:ll as beagle dogs) and provides 
seJation/analgesia and cardiopulmonary homeo!;tasis (0.1 mg ketamine and 0.2 mg propofol per kg bw/min, iv) 
will be applicable to the baboon. However. shvuld these doses not pwduce the desired effects in the first 
animal ( or be repeated in the second animal), the infusion will be terminated. at the 30 minute period 
regardless and the animal returned to its cage and if necessary injected im with ketaminc to ensure safety/ 
produce restraint (10 mg!'-"g BW) Moreover, in thi1> scenario, for the second (or third) animal, we will 
eliminate the lowest dose (0.05 mg kctamine /0.l O mg propofol) and &tart (tin1e 0) with the 0.1 mg 
ketamine: 0.20 mg propofol dose; at 10 min, increa3e that t0 0 15 mg ketamine: 0.30 mg propofol and at 20 
min increase that to 0.20 mg ketamine/O.35 mg propofol If dl!sired effects are achieved we would repeat 
this dosage regiment in arumal.s 3 and 4. As there is anticipated animal vanability/response, the lower and 
higher doses will permit us to determine impact of having to provide animals during study a little more or a 
little less sedative. 

,--·· -- ----,··-------·--·- --- ---· ·-- - - ··-··--- . ---- ··--- ·----··---
. Plq,ase check all that apply to.the proposed chilnge(s). I 
! Complete the iequired IACUC Attachment and submit it along with t h~ amendment form. j 
! 

_ ,, ---- --·------·-·· ----···· ----·---· -··- ·· . - ·- -·--·----·--•·---·-
Biohazardous Agents: __ Yes _x_ No Complete and submit Attachment D 
(e.g., recombinant DNA, RNA, all tissue or cell samples, laboratory
Induced infection, cultured pathogens) -=---=--'----------Radio Isotopes, In vivo: __ Yes _x_ No Complete and submit Attachment D 

USDA Pain Code B .. Breeding or holding cclony; no animal 1nanipulatio1: 
USDA Polit Coru C •= Procedures involving no or momentary ";;light pain or distress for which no paln-relie,:in1; drug• are used. 
USDA Pai1t Code D • Procedures Involving a degree of pain or distress for which approprialt! anesthesia, analgestc.s, or trJnqu!li· i'lg dru}{S art -d. 
USDA Paur. Coru E , .. Procedures /mlolvlng a degree of paill or distres.i for which no drug.v ore used. S(:JEJ,, TIF1C' J~SnFICA1 J()i',' IS REQUTRED. 
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rr- ; I 
'---- - - - - ~ ---- - ·- ···-····- EXPE~tMHJTAt AGENTS: _________ __ ____ _ ___ _J i 
Agent:___________ _____ Agent Vehicle: ___________ _ 
Route/Site: ______________ Volume per administration: ______ _ 
Frequency of administration: ________________________ ____ _ 

Expected side effects and/or changes in animal behavior: __________________ _ 

1 iNVEST!GATOR ASSURANCES: 

r··---·- -..------·-·····--·-·-·- .. ···-·-·····~---·· ... . ---··- ···· -
I understand that it is my responsibility as the Prmcipal Investigator to ensure that all personnel who 

0 work on this protocol are 1Jdequately trained. That training may be provided by me, an experienced 
member of the investigative staff, the Attending Veterinarian, a qualified Division of Comparative 

' Medidne (CompMed) staff member, or an appropriate outside source J hereby affirm that each 
person added to th is protocol by way of this amendment request has been adequately trained to 
perform the procedure(s) indicated above. Any perscJn who has not been adequately trained will be so 

1-------+_trained prior to performing the proced_u_re.....,('-'s)'-. -----------------------1 
No animal involved in this project will be subjected to discomfort, puin, or distress, unless it is 
unavoidable in the conduct of scientificaffy valuable research and approval of such has been approved 
by the IACUC. 

__ []] ___ .. ~::;:~. to ~~mply with oil fede~~-=: d inst:tutional policies governing the use of animals used in-:.~~-

j PRINO·~~~~V~STIGATOR: ------- ------- - ·----·--·-- - ---···-··---' 

Printed Name: Ger«ld J Pepe, Ph.D. ~ 

·------- -----, 

VETERINARY PRE-REVIEW: Changes in methodology, agents, surgical procedures, 
or any aspect of the protocol that affects the health, husbandry, and/or well
being of the animals must be pre-reviewed by the Attending Vetermarian before 
the changes are submitted to the IACUC for review. 

r-lNAL IACUC APPROVAL: All revisions must be approved by the IACUC prior to 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

USDA Pain Code B -•· Breeding o, holdi11g ce>lv11y: no anim.tl rr.anlpulatlon.. 

Date: 

USDA Pain Code C • Procedures t,n,olvmg· 110 or momentaryf,i,/ight pain or dutr~u for which 110 pfll1t•r-tllevrng dru~ are 11sed 

USD.4 Pain DHk D = Procedures il'Nolvlng a d:!gree oj pain r;r distress for -..·h1ch app,opriatc ancsthesta onalgestcs, or tranquillzlllg dtugJ. wt used. 
USDA PaJn CtukF ·· Procedures brlolving a dsgr.it ofpam or J/str~s.r for wh1dt no drugs aft: used. SCIE~;rtFJr: JUS'Tl"1CA11f1N JS REQUIRED. 

I 
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EXPERIMENTAL AGENTS: 

Agent: _______________ _ Agent Vehlcle: __________ _ 
Route/Site: ____________ _ Volume per administration: ______ _ 
Frequency of administration: ___________________________ _ 
f,cpected side effects and/or changes in animal behavior: __________________ _ 

INVESTIGATOR ASSURANCES: 

I understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s}. 

No animal involved In this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

I agree to comply with all federal and institutional policies governing the use of animals used in this 
project. 

PRINOPAL INVESTIGATOR: 

Signature: 

APPROVAL SIGNATURES: 

VETERINARY PRE-REVIEW: Changes in methodology, agents, surgical procedures, 
or any aspect of the protocol that affects the health, husbandry, and/or well
being of the animals must be pre-reviewed by the Attending Veterinarian before 
the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name: 

Attending Veterinarian Signature: 

FINAL IACUC APPROVAL: All revisions 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 

Date: 

Date: 

USDA Pain Code C = Procedwes involving no <>r momentary/slight pain or di.!tre.rs for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or rranqul(lztng drugs are u.red. 
USDA Pain Code E = Procedures involving a degree of pain. or distTeu for ·which M drugs are used. SCIENTIFIC Jl'S11FJCA110N IS REQUIRED. 
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EVMS 
Eastern Virginia Medical School 

June 10, 2015 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk. Virginia 23507 

Dear Dr. Pepe: 

----------=--

The Institutional Animal Care and Use Committee reviewed your request to amend the protocoJ entitled, 
Regulation of Fetal-placental Development in the Primate (IACUC #12-010), at its June 4, 2015 
meeting. The following amendments to the protocol were approved: 

1. permission to phl(~ a smaU single knot iu the fascia at the muscie biopsy si.te using a 
non-absorbable suture to serve as a point of reference for future experiments as the 
animal grows, and 

2. permission to administer the oral analgesic agent, Ketoprofen (SO mg/capsule, PO), 
following the glucose tolerance test (GTT) with muscle biopsy and for 2 additional 
days SID (once a day). 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification( s ). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any ~t of the protocol that affects the health. husbandry. and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CornpMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
Comp Med staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Office of Research 

NORFOLK, VA. 23.507 

Community focus. World impact. 
m.7S-
F •• • /5 
www.evms.edu 



Sincerely, 

hair 
Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



April 2010 
Updated February 2011; M!Jrch io11; April 2012; Allgust !OU _ 

,•• 

REQUEST TO AMEND A PREVIOUSLY APPROVED IACUC PROTOCOL ; ;,_ i_' '0 !:,'..... 

Institutional Animal Care and Use Committee (IACUC) 
Eastern Virginia Medical School 
Office of Research 

IACUC Office 

APR 2 9 2015 

Fax: 75 

FOR OFFICE USE PN.~Y ,,. 
Date Received: ._ 1 ''1 i -

IBC Approval? _:i_Yes I __ No 
Review Method: ..::!.._ FCR I _ _ FR / __ Administrat ive (Personnel _Changes Only) 
IBC Approval Date: c· .l -t_ ' i Final Approval Date: :.; .,. I 1 ~ ·-

General Information and Instructions: 
1. All requested amendments must be approved by the IACUC ~ they are Implemented. 

2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects the health, husbandry, and/or well
being of the animals must be pre-reviewed by the Attending Veterinarian before the changes are submitted to the IACUC Office. 

3. A request to Increase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. Submft the original signed amendment form to the IACUC Office located In - and e:mall the MSWord 

version of the form to the IACUC Administrator. 

S. The IACUC reserves the right to require submission of an IACUC "Initial Re11lew Form" based upon the Committee's assessment of 
the amendment(s) requested here;n, 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 12-010 Protocol Initial Approval Date: July 2012 (,,7-- <V/ 2, 
Protocol Tltle: Regulation of Fetal-placental Development in the Primate 
Principal Investigator: Gerald J. Pepe 

Approved USDA Pain Code Level(s}- not required for personnel additions only: D ~ 

II. PERSONNEL 
list all personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must have completed the required Crrl/LATA and OHSP training modules and must hove completed 
a health/risk assessment with the Occupational Health Deportment. 

Occupatlonaf 
CITI/LATA CITI/LATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Species Certification Assessment 
or E-mail Address Number Module{s) Number Date 

Name Removed (·) (additions only) (additions only} Completed (additions only) {additions 
(addltlon5 only) 

l. 
only} 

2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



        

      

             
         

      

               
     

      

                  
            
               
 

                     

      

                   
                 

    

               

               

                 
  

               
      

            
                     
                       
                       

 



            

            
                
            

        

                 
                   

           

                

         

             

          
         

    
            

           
        

 
             

             

           
          

           

            

       

  
          

   
        

      
   

  
   

            
                    
                       
                       

 



0 F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

l 
Dose Route of I (mg/kg) I Administration Frequency of I 

I Administration 
·--- · - · .,., _._p_, _. ._# - · - · - _ _ __ _,, _ _ __ _ ,. ·••·------~. ·- •·---·----·- - ··• _ ..___ 

Sedatives/Tranquilizers 

Anesthetics - General 

Anesthetics - local 

I 
length of 

Administration ------···- ---·· - ········-·--·--------·-·-···------·-I --··· ---·· .. .I ··---------····-- -~-- •- -- ---· --·---· ··-·-· -- -
Analgesics 
Ketoprofen I S0mg/capsule PO Complet ion of GTT with 3days total {PRN 

I muscle biopsy +2days SID with vet consult) 

Antibiotics 

M iscellaneous 

I EXPERIMENTAL AGENTS: ~ 
Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes In animal behavior: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures /11Volving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D m Procedures involving a degree of pain or dl.!tress for which appropriate anesthelfia, analgesic,, or tra11qU/lizillg drugs are used. 
USDA Pain Code E = Procedures involving a degree ofpa/71 or dtstress for which no drugs are used. SC/EATIFIC JUSTlrlCATION IS REQUIRED. 
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INVESTIGATOR ASSURANCES: 

I understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

PRINCIPAL JNVESTIGATOR: 

Printed Name: 
(

Signature: , ... __..(..(,,• 

APPROVAL SIGNATURES: 

VETERINARY PRE-REVIEW: Changes in methodology, agents, surgical procedures, 
or any aspect of the protocol that affects the health, husbandry, and/or well
being of the animals must be pre-reviewed by the Attending Veterinarian before 
the changes are submitted to the IACUC for review. 

Attending Veterinarian Signatu • 

FINAL IACUC APPROVAL: All revisi 
implementation. 
IACUC Chair or Vice Chair Printed Name: 
IACUC Chair or Vice Chair Signature: 

USDA Pain ColU B ~ Breeding or holding colony; no animal manipulation. 

Date: 

Date: ~~6 

~l>°i )O/'i 
Date: 

USDA Pain Code C = Procedures involving no or 111(),nentary.'slight pain or distress for which no pajn-re/irn,/ng drugs are used. 
USDA Pain Code D = Procedures Involving a degree of patn or distress for whidi appropriate anesthesia, analgesics, or tranquilizing drugs aJ'e used. 
USDA Pllin Cude E = Procedures lnvolvtng a dttg,ee of pain or distre.ys for which no drugs are used. SCIENTIFIC JUSTIFICA110,'.' JS REQUIRED. 
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OFFICE OF RESEARCH 

EVMS 
Kaften Vir,:inia lll'eclical lkl\Ool 

December 7, 2012 

Gerald J. Pepe, Ph.D. 

- - - -----.----- -
□ Norfolk, VA 23507 Phone: 75 

Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr.~:J--::,) 

The lnstitutional Animal Care and Use Committee reYiewed your request to amend the protocol entitled, 
Regulation of Fetal-placental Development in ihe Primate (IACUC #12-010), at its December 6, 2012 
meeting. The following amendments to the protocol were approved: 

1. permission to perform a terminal intrannous glucose tolerance test (IVGTT) and 
obtain biopsies of skeletal muscle and adipose tissues prior to initial of the IVGTT 
(experimental time 0) and at experimental time 20 minutes (after the bolus infusion of 
glucose). It is the understanding of the Committee that the animal will be euthanized at 
experimental time 90 minutes and that tissues wiU be harvested as outlined in the 
approved protocol. 

2. addition of to advise on tissue coJlection and fixation and to 
perform experimental analyses of the collected specimens. 

Although the Division of Comparative Medicine (CompMed) will make enry effort to proYide 
housing, husbandry, and nterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed wilJ be able to accommodate the work 
immediately. Anilable space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing. of any deYiation 
from the [ACUC-appro, ed protocol. Please note that a change in methodology. agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the JACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular obsen:ation of the health of 
the research animals and to prm·ide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
Comp Med staff notes an emergency condition with the research animals. 

Thank you for your.continued cooperation with the Institutional Animal Care and Use Committee. 



Sincerely, 

Chair 
Institutional Animal Care and Use Committee 

-
cc: -Altending Veterinarian 

Division of Comparative Medicine 

Program Manager 
Division of Comparative Medicine 

Associate Dean for Research 
Institutional Official 



PHYSIOL.OGJCAL SClF.NCES ----- . . ... -- ----,----
P.O. Box 1980 . Norfolk, YA 23501-1980 Phone: 757 

EVMS 
Eulo.., Vlf'llnla lle<llcal Bobo.i 

r.Gerald J. Pepe, Ptd) 

• Professl1f and Chair 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia MedicaJ School 
Norfolk, VA 23507 

Dear-

NOV 2 7 2012 

November 27, 2012 

I would like to add the following terminal procedure to my approved IACUC protocol, 
entitled "Regulation of Fetal-Placental Development in the Primate" (#12-010). Briefly, for those 
animals that have completed study of the role of estrogen in pregnancy and are scheduled to be 
euthanized. I am requesting to [1] perform a terminal intravenous glucose tolerance test (IVGTI) 
and [2] obtain biopsies of skeletal muscle and adipose tissue prior to initiation of the IVGTT 
( experimental time 0) and at experimental time 20 min (i.e. 20 minutes after bolus infusion of 
glucose). Animals will then be euthanized (experimental time 90 min) and tissues harvested per 
approved protocol. The baboons to be used for this terminal study have completed the approved 
experimental protocols (e.g. have had the maximum number of survival surgeries) and cannot be 
transferred to another protocol and thus are approved to be euthanized. 

In addition, I would like to request the addition of ., Associate 
Professor, department of Physiological Sciences EVMS to my protocol. is an expert 
on adipose tissue biology/biochemistry and a co-investigator on this aspect of my research 
program. - will advise us on tissue collection and fixation and perform experimental 
analyses on these specimens. 

The IACUC's time and effort in reviewing this amendment are most appreciated. 

Sincerely, 

Gerald J. Pepe, Ph.D. 

., 



• ·· C:- , ,;-; April 2010 • •.1 
Updated February 29.,;}; Ma.rd! 2011; April 2012 

REQUEST TO AMEND A PREVIOUSLY APPROVED IACUC P;.R()TOCOL 
,< i NOV 2 7 2012 

Institutional Animal Care and Use Committee (IA'c:UC) ~ 
Eastern VlrBlnfa Medtcal School IACUC Office . f Office: 75 , l 

Office of Research : · Fax: 7S7--ttw,,..-~-- + . ..... . . . , ..... 

'nevi~ ,.tfl°": _.b.. FCR/ FR /_Admln_ tst,ative (Persorrf1:_l a. 
. l~Approwl Oat«.: - 0 I Ftnal A roval Date: / /. IR 

General Information and tnstructions: 
1. All requested amendments must be approved by the IACUC ~ they are implemented. 
2. Changes In methodology, agent:s, surgical procedures, or any aspect of the protocol that affects the health, husbandry, and/or well

being of the animals must be pre-revrewed by the Attending Veterinarian before the changes are submitted to the IACUC Office. 
3. A request to Increase the number of animals assigned to a protocol must be approved by the IACUC ~ the animals are ordered. 
4. submit the original sfgned amendment form to the JACUC Office located In I and e-mail the MSWord 

xersJon of the form to the fACUC Administrator. 
5. Thie IACUC reSt!rves the right to require submission of an IACUC "Initial Review Form" based upon the Committee's assessment of 

the amendment(s) requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 12•010 I Protocol lnftfal Approval Date: 7 /30/12 
Protocol Title: Regulation of Fetal-Placental Development in the Primate 
Principal Investigator: Gerald J. Pepe 
Approved USDA Pafn Code Level(s) - Band D 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must have completed the required CfTI/LATA and OHSP training modules and must have completed 
a health/risk assessment with the Occupational Health Department. 

Oca.ipatlonal 
CITI/LATA cm/LATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(-) (oddfflons only} (odditlcms only} Completed (additions only} (additions 

1.~ 
(additions only} only) 

+ Rodent/NHP I t/20/2012 
2. 

3. 

Procedure{s) to be perfonned by personnel adcfrtion #1: assist in tissue collection and fixation 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



Ill. PROPOSED CHANGES TO THE ORIGINALLY APPROVED PROTOCOL 

□ A. CHANGE OF SPONSOR/FUNDING SOURCE 
List the new/approved funding source, the project/grant number, the project/grant title (if different 
from the IACUC protocol title), and the award period. 

□ B. CHANGE IN PROJECT SITE(S) 
list all new locations (I.e., building and room number(s)) and indicate what procedure(s) will be 
performed in each new location. 

□ C. CHANGE OF SPECIES AND/OR STRAIN 
list the species to be added to or removed from the protocol. Please provide the rationale for any 
species/strain additions and indicate the USDA Pain Category assignment for each new 
species/strain. Also, list any anticipated changes in veterinary care and/or husbandry due to the new 
species/strain. 

Species and/<Qr -straln • . . USOA Pain (:ode B · ' USDA Patn (.{,de C .. . OSOAP,in Code o USDA Pain Code £ 

□ D. CHANGE IN ANIMAL NUMBERS 
list the number of animals to be added to or removed from the protocol. If animals will be added, 
please provide the justification for the increase and indicate the number of animals to be assigned to 
each USDA Pain Category. 

·Species and/or . .. Year -' USDAPaIA U$bAPaian •· VSOAPein USOA Pain 
· .O'- strain .<' ·. (1, 2or3) · CodeB 

' • 

· Codec . · code:t> Cpde.E TOTAL 

Will the animals be ordered through CompMed? __ Yes __ No (Identify the source and pro11/de the 
rationale/justification below.) 

Will the animals require special housing (e.g., specific bedding requirements, isolator cages, special feed, etc.) 
__ Yes (Please specify below.} --No 

USDA Pain Code B = Breeding or ho/ding colony; no animal manipulation, 
USDA Pobl Calk C = Procedures lnvolvfng no or momentary/9/ight pain or distre9s/or which no pain-relieving drugs are used. 
USDA Pobl Code D • Procedure$ involving a degree of pain or di.stress for which appropriate Q11Uthesla, ana/gesic.Y, or tranquilizing drugs are used. 
USDA Paln Code E = Procedures involving a degree of pain or dutressjor which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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~ E. OIANGE IN EXPERIMENTAL PROCEDURES AND/OR INSTRUMENTATION 

Describe, In detail, the proposed change(s). Please indicate potentially painful/distressing effects on 
the animals as o result of the proposed change(s). Also, please Indicate any expected adverse effects 
and any changes in monitoring, husbandry, housing, early endpoint, and/or experimental endpoint. 
Finally, please complete the checklist below. 

I would Uke to add the following terminal procedure to my approved IACUC protocol. Briefly, for those animals that 
have completed study of the role of estrogen In pregnancy and are scheduled to be euthanlzed, I am requesting to [1] 
perform a terminal Intravenous glucose tolerance test (IVGTT) and [2J obtain biopsies of skeletal muscle and adipose 
tissue prior to Initiation of the IVGTT (experimental tJme 0) and at experimental time 20 min (I.e. 20 minutes after 
bolus Infusion of glucose). Animals wlll then be euthanlzed and tissues harvested per approved protocol. The 
baboons to be used for this terminal study have completed the approved experimental protocols (e.g. have had the 
maximum number of survival surgeries) and cannot be transferred to another protocol and thus are approved to be 
euthanlzed. 

Briefly, animals wlll be prepped and monitored as outlined In the current approved protocol and IVGTT wlll be 
performed as currentlv approved. At experimental time O, I.e. before Infusion of glucose, the abdomen will be cleaned 
with betadlne and alcohol and an Incision will be made through the abdomen and a biopsy of visceral adipose tissue 
(approxlrnatelv 1.0 gram) collected. The abdomen will be closed (damped) and aliquots of adipose placed in fncatlve or 
frozen In liquid nitrogen. A biopsy of skeletal muscle (vastus lateralls) wRI then be obtained as outlined In our IACUC 
approved protoc.ol. Briefly, after washing the skin with betadine and alcohol, a small 1-2 Inch lndsion wlll be made in 
the thigh and 6-lOmm punch biopsy obtained and the Incision clamped. After collection of the muscle biopsy, the 
IVGTT Is Initiated and biopsies of adipose and skeletal muscle obtained at experimental time 20 min and Incisions 
clamped. After completlon of the IVGtT, I.e. at experimental time 90 min, as outlined In the approved protocol, the 
animal will be admlsterd Fatal Plus IV and once cessation Is confirmed, tissues will be harvested as currently approved. 
Throughout the procedure, the anlmal Is under Iv ketamlne anesthesia (Infusion/dose adjusted as necessary) and 
vitals/anesthesia monitored throughout the procedure as currently approved. 

Finally, I would ffl<e to request the addition of o my protocol. - fs an expert on adipose 
tissue blology/bloc:hemlstry and a co-Investigator on t s aspect of our research ~ Ill be an advisor 
In adipose tissue collection and fixation. 

. . .. ·: -.. -Pl~aJe tl;teck aJli~ JPP!v to the pn,posed change(s). 
:1;omplef1f~e requJred 'i.ACQC A~achm•n~..-r<hqbmlt it (i.~., the original and 11 photocopies) 

/. -.::'.: . -· .. . . . ' -,_ , . ::ato'n1 with the amendnt~nt form • . 
Biohazardous Agents: __ Yes _x_ No Complete and submit Attachment D 

(e.g., recombinant DNA, RNA, all tissue or cell samples, 
laboratory-induced infection, cultured pathogens) 
Radioisotopes, In vivo: _ Yes _x_ No Complete and submit Attachment D 

Chemical Agents: _ Yes _x_ No 
(e.g., known or suspected chemical hazards, mutagens, or 
teratogens) 
Stress or Prolonged Restraint: _ Yes _x_ No 

Food and/or Water Deprivation: _ Yes _X_ No 

USDA Pou, 01M B =- Breed/Ilg or holdtng colony; no animal manipulalion. 

Complete and submit Attachment 0 

Complete and submit Attachment C 

Complete and submit Attachment C 

USDA Pahl Code C = Pr-oceduru Involving no or ma/MIUarylslighl pain or distress/or which no pain-relieving drugs ar, llUd. 
USDA Palll Code D ., Proetldurt1J Involving a degru af patn or diJtress for which appropriale aneSJhesla, analgutc:r, or lranqullfzlng drugs an wed. 
USDA PaJn Codi E • Procedures hrw>/vfllg a degree a/pain or dlttres&/or which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 

3 



Surgical Procedures: __ Yes _x_ No 
(I.e., single survival, multiple survival, or non•survival) 
Antibody Production: __ Yes _x_ No 

Toxicity Testing {LDSO): -- Yes _x_ No 

Lasers or Penetrating Electromagnetic Radiation: __ Yes 
X No 

Collection of Tissues, Cells, or Organs: _x_ Yes __ No 
(Please explain below.) I request to take 2 muscle and 2 adipose 
tissue biopsies before and during a terminal IVGTT test. 
Tumor Transplantation or Induction: __ Yes _x_ No 

Special Diet: __ Yes _x_ No 
(Please explain below.) 
Other: 
(Please specify below.) 

Complete and submit Attachment E 

Complete and submit Attachment F 

Complete and submit Attachment G 

□ F, CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

;• 0(;)Se ! 

. ' .. '., >( (ma/kg) 
:·., .. ,·, .• :, .,, 

·Sedatfv'e.s/Tranqullizers 

. AnesJhetk:s.;. General ·· , 

Antibiotics· 

... , 
•,·· 

Miscellaneou~-

'., 

.. ftouteof :,· 
· Administration •. 

. . 

.. .. . . 

USDA Pai11 Code B = Breeding or holding colony; no animal manipulation. 

· frequency of 
Admlnistratfen 

USDA Pain Code C ~ Procedures trn,c,Mng no or momenllUy/s/lght J)Qin or distress/or which no pain-relieving drugs are u:1ed 

lengtflof 
Admlnlstr•ion 

USDA Pain Code D ~ Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drvgs are used 
USDA Pain Code E a Procedurea Involving a degree of pain or dtstretsjor which no drugs are wed. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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. EXPERIMEfilAL AGENTS: . I> .·•·._, . ' I ' 
· .• ·. .. " .. . 

I . . 
' 

Agent: Agent Vehicle: 

Route/Site: Volume per administration: 

Frequency of administration: 
Expected side effects and/or changes In animal behavior: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in anlmal behavior: 

Agent: Agent Vehfcle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes tn animal behavior: 

. . INVESTIGATOR.ASSORAN(:~: 0 • 
.. , .. .. . 

: ' : • • •• • t • •• :. • • _. ' 

. .. • ~!·: , . 
,,.,. . . ' . . : ~. : , ,. . . .. 

0 I understand that it is my responsiblllty as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed/ staff member, or an appropriate out-side source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who hos not been 
adequately trained will be so trained prior to performing the procedure(s). 

0 No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavcxdable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

0 I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

PR1NCIPAl tNVliSTICSAT~: 
" 

' 
, . . 

! 
' ' ,>• .. 

Printed Name: Gerald J. Pepe, Ph.D~ 

Signature: ~., ,, '!l,/1 &.~o l Date: ,J/»l~,J.. .....,_ ( a 

VSDA Pahl Code B • Brttdlllfl or holding oolmry; no animal manipulation. 
USDA Pt1'1r Olde C • Pro«duru involving no or rnome111a,ylsllght pain or distresafor whid, no patn-rel~vmg drugs are usui. 
USD..4 P/11,i Cod£ D • Proamttts involving a degru of pain or distru1 for which appropriate ane.Jlheda, tJM!g&iCI, er tranquilizing drugs are i&d. 
USDA pflil, C«k E • J>rc«dw-e.t lnYolving a degree of pain or dlw-en for which ,ra drug.rare wild. SCIEN17FIC JUSTJFJCAT!ON JS REQUIRED. 
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and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name: 

Attendlnc Veterinarian Signature: Date: 

fJNAL IACUC APPROVAL: All revisions mu 
implementation. 

IACUC Chair or Vice <hair Printed Name: 

Date: \ 1._.f U} ll.. 

llSlM l'alt, a.11- BIWdmg or ltoldJttg colony: "° """"°' ~""" 
l/SDA ha CMle C • Procedlllu llrvolYl1lg "° or ~slight palll or dblrntfarwhldl flO IJ(»IWfl~ ~ an: ued. 
l/SJJA. hhl Cofle I) • Procdmu bwoMng a degrff of pa111 "'dl:llreufor which app,opriare (llleJtheila. ana/g,,lka, or trOllqUIJl:zing""""'" ,-;I. 
IJSDA l'tlUI OJtll E • Procdlm ~ a d,g,w of pain"" dul1'USjorwltlch no~ are wied. SCIEN11FIC JUSTTFICIIT/ON JS REQUIRED, 
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OFFICE OF RESEARCH WWW.EVMS .EDU 

:! Norfolk, VA 23507 Phone: 757- □ Fax: 757-

EVMS 
£AS"iern Vby inia Me.d!cKI Sc.bout 

June 7, 2013 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr.~ _j .,.__ .=::) 

• 

The Institutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal-placental Development in tl,e Primate (IACUC #12-010), at its June 6, 20 I 3 
meeting. The following amendments to the protocol were approved: 

1. addition o to perform ABR bearing tests in the animals. 

2. removal of Acetylcholine @ 2 µ.g/kg and addition of an infusion dose of AcetylchoJine @ 
4 and 8 11glkg BW/min/0.3 ml saline to determine its effect on vascular function 

3. use of chemical-grade N-nitro-L-arginine methyl ester (L-NAME) @ 40 and 67 µg/kg 
BW /min/0.3 ml saline to examine its concomitant IV infusion effects. It is the 
understanding of the Committee that vascular function will be examined in the 
presence of Acetylcboline. The Committee further understands that noninvasive 
brachial artery flow-mediated dilation and volumetric flow will be assessed by Doppler 

ultrasonography. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health. husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IA CUC for approval. 

lt is also the responsibility of the Principal Jnvestigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 



Thank you for your ·continued cooperation with the Institutional Animal Care and Use Committee. 

Sincerely, 

Chair 
Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Program Manager 
Division of Comparative Medicine 

Associate D_ean for Research 
Institutional Official 



PHYSIOLOGICAL SCIENCES 

P.O. Box 1980 D Norfolk, VA 23501 -1980 j Phone: 757 

EVMS 
Eaturn Virgin.la Meciieal School 

Gerald J. Eepe. u,PttD"--
Professor alld Chair 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

I WWW.EVMS.EDU ~ 
L Fax: 757 ~ 

May 20, 2013 

F'--:-'--;;~-::;:::-- -:~~-_--..- :- 7·~--p~·,9 
. : -:, ~ . .. . : . ! . .·.• 

) I ., • • .,. '" -.. , 

: . 
~ ; ~ ; -

MAY 2 1 2013 

.,_ ., ... ............. _ ... .. ,., ... . 

I would like to have the appended research protocol (briefly outlined below) amended to 
my approved IACUC protocol entitled "Regulation of Fetal-Placental Development in the 
Primate" (#12-010). In the existing protocol, we are approved to determine the effects of 
pharmacologic agents e.g. acetylcholine on vascular function (blood pressure, heart rate, brachia! 
artery diameter and flow) in baboon neonates/adolescents born to mothers untreated or treated in 
utero with estradiol early in gestation. The goal of these studies is to test the hypothesis that early 
estradiol treatment programs fetal vascular endothelial function manifest as generalized 
endothelial dysfunction, i.e. decreased endothelial nitric oxide-dependent vasodilation in 
adulthood. Briefly, baboon neonates/adolescents are anesthetized with ketamine and sedated with 
isoflurane and flow mediated parameters measured before and during a 30 min intravenous 
infusion of acetylcholine at 2 and 4 µg/min/kg body weight/0.3 ml saline. To address concerns 
raised by experts in the area of vascular biology, I am requesting the following amendments to 
the protocol: [1] eliminate the 2 µg dose and add infusion of a dose of acetylcholine of 8 µg/kg/ 
BW/0.3 ml/min; [2] examine the effects of concomitant iv infusion of N-nitro-L-arginine methyl 
ester (L-NAME), an inhibitor of endothelial nitric oxide synthase or nitric oxide (NO) typically 
increased by acetylcholine; [3] pennission to use chemical grade L-NAME. 

Accordingly, we are requesting to examine vascular function before (0 time) and during 
infusion of acetylcholine at 4 and then 8 µg/kg bw/0.3 ml saline over a total of 10 minutes, 
followed by a 10 minute wash out with saline and then infusion of acetylcholine at 4 and then 8 
µg/kg bw/0.3 ml saline in the presence of concomitant intravenous infusion of L-NAME (40 
µg/kg bw/min) initiated at the start of the saline wash-out (total dose of 0.8 mg/kg bw). Studies 
using intravenous infusion of L-NAME at a dose of 67 µg//kg bw/min (total dose of 4 mg/kg bw) 
have been performed in humans without any effects other than those expected (Jones et al, J 
Physiol, 560:329, 2004; Fransden et al, J Physiol 531:257, 2001; copies appended). For example, 
in the study of Jones et al, L-NAME infusion for 60 min increased mean arterial blood pressure 
from 125 ± 3 mmHg to 135 ± 2 (at 30 min) and 138 ± 3 mm HG (60 min) and decreased heart 
rate from 56 ± 3 bpm to 44 ± 2 and 41 ± 1 bpm at 30-60 min respectively. 



Pharmaceutical grade L-NAME is not available. Chemical grade L-NAME was used in the 
human experiments described above (Jones et al; 2004; Fransden et al, 2001) without any 
untoward effects and is available from Sigma Aldrich (product information sheet appended). 

The IACUC's time and effort in reviewing this amendment are most appreciated. 

Sincerely, 

,;? ~~' /1 
~'"'~]~ 

Gerald J. Pepe, Ph.D. 
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Updated Fer~t~}.~;i.!°Aaf:S~ ~~-11?,~~U.~~-.. j ; \ , 

REQUESTTO AMEND A PREVIOUSLY APPROVED IACUC r:r~~062)- l l 2013 . i/j 
Institutional Animal Care and Use Committee (IAFUC) .. . : · ; 

Eastern Virginia Medical School IACUC Office t ' office:· 757 
Office of Research ·~ · ~ ·- -fax: ·- 757 

FOR OFFICE USE ONLY 
Date Received: ___ _ _ Review Method: __ FCR / __ FR/ __ Administrative (Personnel Changes Only) 
IBC Approval? __ Yes I _ _ No IBC Approval Date: Final Approval Date: 

General Information and Instructions: 
1. All requested amendments must be approved by the IACUC before they are implemented. 
2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects the health, husbandry, and/or well

being of the animals must be pre-reviewed by the Attending Veterinarian ~the changes are submitted to the IACUC Office. 
3. A request to increase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. Submit the original signed amendment form to the IACUC Offic.e located In _ , and e-mail the MSWord 

yersion of the form to the IACUC Administrator. 
5. The IACUC reserves the right to require submission of an IACUC ,,Initial Review Form» based upon the Committee's assessment of 

the amendment(s) requested herein. 

.., 
I. ADMINISTRATIVE INFORMATION 

Protocol Number: 12-010 I Protocol Initial Approval Date: July 2012 / 9-/ ;;x>}1'b) 
Protocol Title: Regulation of Feta-Placental Development in the Pri"7ate ' .. 
Principal Investigator: Gerald J Pepe Ph.D. 

Approved USDA Pain Code Level(s) - not required for personnel additions'only:,, B and D ' I ,! . 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must have completed the required C/TI/LATA and OHSP training modules and must have completed 
a health/risk assessment with the Occupational Health Department. 

cm/LATA 
Training 

Added(+) Certification 
or E-mail Address Number 

Name Removed(-) {additions only) (additions only) 

+ -2. 

3. 

Procedure(s) to be performed by personnel addition #1: 
ABR hearing test In baboons 
Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 

CITI/LATA 
Training 
Species 

Module(s) 
Completed 

(additions only} 

NHP 

OHSP 
Training 

Certification 
Number 

(additions only) 

-~ - -

-- I 

Occupational 
Health/ 

Risk 
Assessment 

Date 
(additions 

only) 

4/17/2013 



        

      

             
         

      

               
     

      

                  
            
               
 

                   

      

                   
                 

    

           

              

                
  

               
      

            
                    
                       
                       

 



        

            
                
            

      

             
               

   
                

            
                

             
           

            
              

                 
             

              
             

              
                

         
              

     
          

         
    

           

          
        

 
            

            

          
       

          

           

            
                    
                       
                       

 



       
 

         
   
       

     
   

 
   

         

   
    

 
 

  

  

 
  

 
 

 

 

    
       

             
           

                 
 

               
            
                    
                       
                       

 



               
                
                 

   

        
              

           
                 

 
               
               
                
                 

   

   
    

   
        

  

                 
                

             
            

                
              
           

                  
              

    

                  
  

  

      

        

     

            
                    
                       
                       

 



APPROVAL SIGNATURES: 

PRE-VETERINARY REVIEW: Changes in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name: 

Attending Veterinarian Signature: 

implementation. 

IACUC Chair or Vice Chair Printed Name: 

Date: ~/2/ Ql)J3> 

IACUC Chair or Vice Chair Signature: __ Date: b /Io { l..l 

USDA Pain Code B ~ Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures irrvolving no or momentary/slight pain or distress for which no pain-relieving drugs are used 
USDA Pain Code D = Procedures irrvolving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures irrvolving a degree of pain or distress for which no drugs are used SCIENTIFIC JUS11FJCATJON JS REQUIRED. 
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EVMS 
Eas~rn Virgilllit Medical &hoot 

October 3, 2014 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal-placental Development in the Primate (IACUC #12-010), at its October 2, 2014 
meeting. The following amendment to the protocol was approved: permission to determine the 
effects and potential benefits of Ketamine (0.5-0.7 mg/kg BW) on obsessive compulsive behaviors 
(OCB). It is the understanding of tbe Committee that, initially, the agent will be administered 
every other day for 2 weeks via an intramuscular injection and animal behaviors will be monitored 
before, during, and after administration. Subsequentlyy the agent wiU be administered via an 
intramuscular injection at time 0, 48 hours (2 days), and 96 hours (4 days) and behaviors will be 
recorded for a total of 3 weeks. The Committee f11rtber understands that videos will be used to 
analyze and quantify antmaJ behaviors. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research projecty IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the Principal Investigator to notify the Committee. in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the bea1th, husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone nwnber(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Office of Research 

■ NORFOLK, VA 23507 

Community focus. World Impact. 
ill .. 
F.'Y 

www.evms.edu 



Chair 
l Care and Use Commitlee 

-
■ • D.V.M, M.S. 

Attending Veterinarian 
Division o/Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior AssociaJe Dean for Research 
Institutional Official 



PHYSIOLOGIC,~L SCIENCES 

P.O. Bux 1980 Ci Norfolk , VA 23501 -1980 I Phone: 

EVMS 
li1ulem Vl,stni. M.dical School .-.: . .-.. . ~ .. ,, ---- .. ~::-----, 

;. :i • ,:.2.. u b lb : 
September 19, 2014 . ' ., 

,I · : 

Gl!:~!tl J. P£mc. f';;i 
1 1T.ireu11t ,iUJ ,.tw, 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

. ;'. ' SEP 1 9 2014 

:----.. -;-:-·-:-:. ·: .:' , 

I would like to have the appended research protocol (briefly outlined below) amended to 
my approved IACUC protocol entitled "Regulation of Fetal-Placental Development in the 
Primate" (#12-010). Brie.fly, we are/have been approved to study the effect of ketamine on 
alleviating obsessive compulsive behavior (OCB) in baboons. OCB is a potentially major issue in 
many animal facilities and developing a protocol to alleviate such would be a major 
accomplishment and most helpful to these nonhuman primates. To date our studies have shown 
that OCB was markedly reduced within 24h-48h after acute administration over 60 minutes of 
ketamine (0.5mg/kg BW) intravenously. OCB was however, reinitiated after 5 days. Accordingly, 
we then examined the effects of chronic exposure to ketamine administered subcutaneously via 
osmotic mini-pumps (0.5mg/kg BW/hour) for seven days. Unfortunately, OCB was not alleviated 
using this experimental paradigm. As ketamine was effective when administered acutely but 
effects were gone after 5 days, we are requesting permission to determine the effects ofketamine 
(0.5-0. 7 mg/kg B W) administered every other day via intramuscular injection ( approximately l ml 
saline vehicle) over a period of two weeks and behavior monitored before, during and after 
administration ofketamine. Intramuscular injection would result in slow release of ketamine over 
a period of time (30-60 minutes) comparable to an iv infusion and be provided chronically (i.e. 
days 0, 2 and 4). 

The IACUC's time and effort in reviewing this amendment is most appreciated. 

Sincerely, 

Gerald J. Pepe, Ph.D. 
Professor and Chair 



-~ ---- _ ,_ •. . _ ... . April 2010, --

Updated February 2071\M~rc~~Olf,"tp~l~; A~st f13 :, . 
i. , j,... ..... . ___ ~ ·-·-- ~ .i 

REQUEST TO AMEND A PREVIOUSLY APPROVED IAC~ ~~OTOCOL : ; 

. : ~ · ' ! SEP 1 9 2014 
Institutional Animal Care and Use Committee dA~~C) 

Eastern Virginia Medical School IACUC Office ~l- ,. . ~~: "!fl 
Office of Research <.· , ' 1 Tix.·• 757. ~-. ' : ---- ··- ~·,.. ...... 

FOR OFFICE USE PNLY, 
Date Received: , l J J 
IBC Approval? Yes/ 

Review Method: _ .1_ FCR / __ · FR i __ Adm1nistrative (P<:rso11nel Changes Only} 

IBC A proval Date: I ' · ' ·· Final Approval Date: ! ' 1 No 

General lnfor1nation and lnst ructioni-: 
1. All requested amendments must be approved by the IACUC before they are Implemented. 
2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol th,;t affects the health, husbandry, and/or wdl

beinz of the animals must be µre-reviewed by the Attending Veterinarian befo,~thc chanises ar<! submitted to the IACUC Office. 
3. A request to incr~ase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. S~Jbmlt thg original signed amendment form to the fACllC Office located in nti e-mail t he MSWord 

verslcn of the form to the IACUC Administrator. 

S. 'f'he IACUC reserves the right to require SU.bmisslon of an IACUC "lriitlal Review Formn based upon the Commlttee's assessment of 
the amc:n:fment(s) requ<!sted herein. · 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 12-010 I Protocol Initial Approval Date: July 30, 2012 
Protocol Title: Regulation of Fetal-placental Development In the Primate 
Prlnclpal Investigator: Gerald J. Pepe, Ph.D. 
Approved USDA Pain Code Level(s) - not required for personnel additions only: B and D 

II. PERSONNEL 
Ust all personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must ha!.•e completed the required Cfrl/LAtA and OHSP training modules and must have completed 
o heai-th/rlsft ossessm(!nt wlt lr tht! Occupatlona! Heclrh Dep artment. 

Occupational 
OTI/LATA 011/lATA OHSP Health/ 
Training Training Training Risk 

Added(+) certification Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(-) (additions only) (additions only} Completed {additions only) (additions 
(additions only} only) 

1. 
2. 

3. 

Procedure(s} to be performed by personnel addltlon #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



Ill. PROPOSED CHANGES TO THE ORIGINALLY APPROVED PROTOCOL 

□ A. CHANGE OF SPONSOR/FUNDING SOURCE 

list the new/approved funding source, the project/grant number, the project/grant title (if different 
from the IACUC protocol title), and the award period. 

□ B. CHANGE IN PROJECT SITE(S) 

list all new locations (i.e., building and room number(s)) and indicate what procedure(s) will be 
performed in each new location. 

□ C. CHANGE OF SPECIES AND/OR STRAIN 

List the species to be added to or removed from the protocol. Please provide the rationale for any 
species/strain additions and indicate the USDA Pain Category assignment for each new 
species/strain. Also, list any anticipat:?d changes in veterinary care and/or husbandry due to the new 
species/strain. 

Species and/or strain USDA Pain Code B USDA Pain Code C USDA Pain Code D USDA Pain Code E 

□ D. CHANGE IN ANIMAL NUMBERS 

List the number of animals to be added to or removed from the protocol. If animals will be added, 
please provide the justification for the increase and indicate the number of animals to be assigned to 
each USDA Pain Category. 

Species and/or Year USDA Pain U5DA Pa'in USDA Pain USDA Pam 
strain (1, 2 or 3) Code B Code: C Code D Code E TOTAL 

Will the animals be ordered through CompMed? __ Yes __ No {Identify the source and provide the 
rationale/justification below.) 

Will the animals require special housing (e.g., specific bedding requirements, isolator cages, special feed, etc.) 
__ Yes (Please specify below.) --No 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures Involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures Involving a degree of pain or distress/or which no drugs are used SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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0 E. CHANGE IN EXPERIMENTAL PROCEDURES AND/OR INSTRUMENTATION 

Describe, in detail, the proposed change(s). Please indicate potentially painful/distressing effects on 
the animals as a result of the proposed change(s). Also, please indicate any expected adverse effects 
and any changes in monitoring, husbandry, housing, early endpoint, and/or experimental endpoint. 
Finally, please complete the checklist below. 

To date, we have performed an acute and a chronic study to ascertain the effects and potential benefits of 
ketamine to treat Obsessive Compulsive Behaviors (OCB) in nonhuman primates (NHP). The results of both 
experimental paradigms have been presented at AAALAS and APV national meetings. In the acute study, 
ketamine was injected to 3 NHPs iv over a period of one hour at a dose of 0.5 mg/kg BW. Results from this 
study showed after a 60 minute infusion, all 3 NHPs exhibited a marked decrease in pacing and other OCB. As 
anticipated, all animals subsequently exhibited OCB comparable to that before infusion of ketamine within 
approximately 5 days. Thus, in the second study, osmotic mini pumps were implanted SQ to deliver ketamine 
constantly for 7 days at a dosage of 0.5 mg/kg BW per hour. However, unlike the acute study, constant infusion 
of the same amount of ketamine had no significant effect on OCB. 

Accordingly we are requesting approval to perform an additional study in which Ketamine is administered at 
a dose of at 0.5-0.7 mg/kg BWadministered IM qod for two (2) weeks. 

Briefly, baseline behaviors are recorded for one week at 20 minute intervals at the same time each day to 
reduce variability. Ketamine (0.5-0.7 mg/kg BW; approximately 1 ml saline} will then be given IM and behaviors 
recorded at 20 minute intervals at the same time each day for the treatment weeks. Since our original acute 
study indicated that the effect of a single injection of ketamine provided benefits that lasted 48 hours, we will 
then perform a subsequent experiment in which an IM injection is administered at time O and then 48 hours (2 
days} and 96 hours (4days) later and behaviors recorded for two weeks (during injection week and ~1 week post 
injection). 

In all experiments, animals will be restrained in home cage by squeeze mechanism. Animals do not need to 
be NPO'd for this procedure and stress is minimal. 

Videos will be analyzed and quantify for negative behaviors such as pacing, over-grooming and aggressive 
behavior (self or toward others). Base measurements will serve as control. 

Our goal is to show that a less invasive treatment can minimize OCB in NHP. Similar to our first study but 
with more sustainable results and less invasive procedures. 

Please check all that apply to the proposed change(s). 
· Complete the required IACUC Attachment and submit It along with the amendment form .. 

Biohazardous Agents: __ Yes _x_ No 
{e.g., recombinant DNA, RNA, all tissue or cell samples, 
laboratory-induced infection, cultured pathogens) 
Radioisotopes, in vivo: __ Yes _x_ No 

Chemical Agents: __ Yes _x_ No 
{e.g., known or suspected chemical hazards, mutagens, or 
teratogens) 
Stress or Prolonged Restraint: __ Yes _x_ No 

Food and/or Water Deprivation: __ Yes _x_ No 

Surgical Procedures: __ Yes _x_ No 
(i.e., single survival, multiple survival, or non-survival) 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 

Complete and submit Attachment D 

Complete and submit Attachment D 

Complete and submit Attachment D 

Complete and submit Attachment C 

Complete and submit Attachment C 

Complete and submit Attachment E 

USDA Pain Code C = Procedures invoMng no or momentary/slight pain or distress for which no pain-relieving drugs are used 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia. analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used SCIENTIFIC JUSTIFICATION JS REQUIRED. 
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Antibody Production: __ Yes _x_ No Complete and submit Attachment F 

Toxicity Testing (LOSO): __ Yes _x_ No Complete and submit Attachment G 

Lasers or Penetrating Electromagnetic Radiation: __ Yes 
X No 

Collection of Tissues, Cells, or Organs: __ Yes _x_ No 
(Please explain below.) 
Tumor Transplantation or Induction: __ Yes _x_ No 

Special Diet: __ Yes _x_ No 
(Please explain below.) 
Other: N/A 
(Please specify below.) 

0 F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

Dose Route of 
(mg/kg) Administration Frequency of 

Administration 
Sedatives/Tranquilizers 

Anesthetics - General 

Anesthetics - Local 

Length of 
Administration 

Analgesics 

Antibiotics 

Miscellaneous 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Cou C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used SCIENTIFIC JUSTIFICATION JS REQUIRED. 
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I EXPERIMENTAL AGENTS: I 
Agent: Ketamine hidrochloride Agent Vehicle: +l-0.9 NaCl for dilution 
Route/Site: IM Volume per administration: 0.5-0.7 mglk2 in 1ml 
total volume 
Frequency of administration: goo for 2 weeks followed bi 01 48 and 96 hours for 3 weeks total 
Expected side effects and/or changes in animal behavior: Although not observed so far1 baboons mai show 
mild sedation andlor excitement 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

INVESTIGATOR ASSURANCES: 

□ 
I understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed} staff member, or an appropriate outside source. I hereby 

. affirfJI. that . f!ach person added to this protocol by way of this amendment request has been 

.adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

□ No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

□ I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

PRINCiPAL INVESTIGATOR: 

Printed Name: 

Signature: I Date: 

USDA Pair, Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used SCIENTIFIC JUS11FICA TION IS REQUIRED. 
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INVESTIGATOR ASSURANCES: 

I understand that It is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who hos not been 
adequately trained will be so trained prior to performing the procedure(s). 
No animal involved in this project will be subjected to dfscomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 
I agree to comply with all federal and institutional policies governing the use of animals used in this 
project. 

PRINOPAL INVESTIGATOR: 

Signature: 

APPROVAL SIGNATURES: 

PRE-VETERINARY REVIEW: Changes in methodology, agents, surgical procedures, 
or any aspect of the protocol that affects the health, husbandry, and/or well
being of the animals must be pre-reviewed by the Attending Veterinarian before 
the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name:-

Attending Veterinarian Signature: 
FINAL IACUC APPROVAL: All revisions must be approved by the IACUC prior to 
implementotlon. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

USDA Pr,in COMB = Breeding or holdmg colony; II() animal manipulation. 

Date: ~ J~ 

.See 
af/4:zcM), 
-e-rn~J ~ol 

0/ZD(}/LX_ 

Date: 

USDA Ptdn Code C = Procedure., imolving ,w or momenJary/slight pain or distre.safor which no pain-relie"Pmg dn,g, are used. 
USDA Pllin OJde D = Procer.luru involvi11g a degree of pain or distre.rs for which appropriate anesrhesia, analgesics, or tranqvilizing d:ru~ are u.fed. 
USDA Pain Code E - Procedure., involvtng a degree of pain o.r dtstressfo, which M drugs are used. SCIENTIFIC JUS1IF!CA.110N JS REQUJRED. 
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OFFICE OF RESEARCH I WWW.EVMS .EDL I 
::i Norfolk, VA 23507 J Phone: 757- Cl Fax: 75 1 

EVMS 
,.,_.,.,, Vlrpnla ild<dleal Scbool 

March I, 2013 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia l\ledical School 

Norfolk, Virginia 23507 

DearDr.~_J~ 

The Institutional Animal Care and Use Committee (lACUC) has reYiewed the requested informat ion 
regarding your request to amend the protocol entitled, Regulation of Fet"l-placental Development in tl,e 
Primate (IACUC #12-010). Your original request was reviewed by the IACUC at its February 7, 2013 
meeting. The amendment (i.e., atlministmtion of medical-grade Ketamine HCL for 7 days to 
determine whether it will alter self-injurious behavior (SIB) for more than 48 hours) bas been 
approved ,ia the designated member review (DMR) process. 

Although the Division of Comparative Medicine (CompMed) will make every effort to pro,·ide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. A,·ailable space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any gh.-en time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the Principal lm·estigator to notify the Committee, in writing, of any deYiation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any ~spect of the protocol that affects the health. husband!)', and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IACUC for apprornl. 

Jt is also the responsibility of the Principal lnYestigator to provide for regular observation of the health of 
research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) and 
telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergenc) condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Sincerely, 

Chair 
Institutional Animal Care and l 'se Committee 

-



cc: 
Attending Veterinarian 
Division of Comparative ).,fedicine 

Program Manager 
Division of Comparative Medicine 

Associate Dean for Research 
Institutional Official 
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Aprn 2010 
Updated February 2011; March 2011; April 2012 

..... 

REQUEST TO AMEND A PREVIOUSLY APPROVED IACUC PROTOCOL 

Institutional Animal Care and Use Committee (l~CUC) FEB 
Eastern Virginia Medical School IACUC Office · ' Office: 75 

~~~~ • I 

FOR OFFICE US c· vu., . ) 
Date · / ~ -e-(rll)..I I Review Method: _! FCR / 

IBC Approval Date: 0 - 0 
FR/ __ Administra t ive (Personnel Changes Only) 

Final Ap roval Date: -::::> / No 

General Information and Instruction§: 
1. All requested amendments must be approved by the IACUC ~ they are implemented. 
2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects the health, husbandry, and/or well

being of the animals must be pre-reviewed by the Attending Veterinarian ~the changes are submitted to the IACUC Office. 
3. A request to Increase the number of animals assigned to a protocol must be approved by the IACUC l!@fgr§ the animals are ordered. 
4. b · i al n d dme fo to e I ce I a and mail t S 

version of the fonn to the 1Acuc Administrator. 
S. The /ACUC reserves the right to requlN! submlsslon of an IACUC •tnltial Review Form" based upon the Committee's assessment of 

the amendment(s} requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 12-010 Protocol Initial Approval Date: July 30, 2012 
Protocol Title: Re ulation of Fetal placental Development In the Primate 
Principal Investigator: Dr. Gerald Pepe 
Ap roved USDA Pain Code level(s) - not required for personnel additions only: ,<:/ 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must have completed the required cm/LATA and OHSP training modules and must hove completed 
a health/risk assessment with the Occupational Health Deportment. 

Occupational 
CITt/LATA cm/LATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Spedes Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(-) (additions only) (additions only} Completed (additions only) (additions 
(additions only} only) 

1. 

2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



        

      
             
         

      

               
     

      

                  
            
               
 

                     

      

                   
                 

    

                           

                 
  

               
      

            
                    
                       
                       

 



        

             
                
            

      

                  
                     

                  
                  

               
                 
   

                   
                  

                   
                   

                 
                

                     
                   

                 
                    

                     
                  

                
                

                 
                 

                 
               

                
                    

                   
               

   

         
              

     
      

         

    
       

      

        

 
        

        

            

     

     

     

     

     

                    
                      
                       

 



         
              

     
           

         
    

            

      
        

 
        

        

      
       

      

       

       
  

          
   
        

      
   

 
   

     

     

     

     

     

     

         

  
     

 
 

 
  

          
 

  
  

  
        

            
                    
                       
                       

 



Ketamlne 10mg/kg 

Anesthetics • Local 

IM 
Implantation 
Once before pump 
removal. 

I 
Length of I 

Administration -- . -·--·----·· -.. -.. --7 
Analgesfcs 
Flunixln megf umine 
(Banamlne•) 

Antibiotics 

Miscellaneous 

Smg/kg IM Once pert-operatively 
and once 24 hours later. 

24 hours post
surgery or as 
needed 
afterward. 

EXPERIMENTAL AGENTS: 

Agent: Ketamlne hydrochloride Agent Vehicle: _Sterile water for infusion 
Route/Site: __ Subcutaneous______ Volume per administration: 40µ1/hr 
Frequency of administration: contJnuous Infusion for l week. 
Expected side effects and/or changes in animal behavior: Monkey may show mild sedation and/or 
excitement. Very high acute or chronic doses of ketamfne have been reported to cause cardiac problems 
but not at the dose we are proposing. 

Ag.,nt: ______________ _ Agent Vehide: __________ _ 
Route/Site: ____________ _ Volume per administratJon: ______ _ 

Frequency of administration:-----------------------------
Expected side effects and/or changes Jn animal behavior: _________________ _ 

Agent: _______________ _ Agent Vehicle: __________ _ 
Route/Site: ____________ _ Volume per administration: ______ _ 

Frequency of administration:-----------------------------
Expected side effects and/or changes In animal behavior: _________________ _ 

INVESTIGATOR ASSURANCES: 

I understand that It is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 

USDA Pain Code B = Breeding or holding colony; no animal manipu/41ion. 
USDA hill Cou C = Procedures involving no or momentary: slight pain or di111:ress for which no pain-relieving drug11 are used 
USDA PIUII COIU D - Procedures involving a degree of pain or di11tress for which appropriate anesthe11i<1, analge.sics, or tranquilizing drugs are used. 
USDA p.;,, Code E = Procedures im,olving a degree of pain or distrt:8.S /or which 110 dr:1gs art: used. S:::IENTIF1C Jf..,iSTIFJCATJON IS REQUIRED. 
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experienced member of the Investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or on appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request hos been 
adequately trained to perform the procedure(s) indicated above. Any person who hos not been 
adequately trained will be so trained prior to performing the procedure{s). 

No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable In the conduct of scientlficolly valuable research and approval of such hos been 
approved by the IACUC. 

I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

PRINCIPAL INVESTIGATOR: 

APPROVAL SIGNATURES: 

PRE-VETERINARY REVIEW: Changes in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name: Or. 

Attending Veterinarian Signature: 

FINAL IACUC APPROVAL: All revisi 
Implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

USDA Pam Code B ~ Breeding or holding colony; no animal manipulation. 

Date: 

Date: 

USDA Ptdn Code C = Procedure:, involving w or momentary:slight pain or diftress for which w patn,.reli~lng drug, aTe used. 
USDA Pllin Code D = Procedure:, involvlllg a degree of pain or dutrus for which appropriaJ,e anesthesia, analgesics, or tranquilizing drugs are ustd. 
USDA Pain CtHk E - Procedures Involving a degree ofpatn or dutTess for whtch nq drug;r an: U3td /!K:IENTIF1C JUS'TTF!CATION IS REQUIRED. 
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Eastern Virginia Medical School 
Institutional Animal Care and Use Committee 

Atta.chment D: Use of Hazardous Agents 

Project Title: Regulation of Fetal Placental Development in the Primate 

Revised November 2011 

This form applies to IACUC protocols using materials such as radioisotopes, infectious agents, 
carcinogens, biohazards, mutagens, teratogens, abortifacents, acutely toxic chemicals, or other 
potentially hazardous chemicals. Information provided in this form will enable assessment of risk to 
individuals handling or caring for animals, as well as risk to other animals. If you need assistance 
answ!!l!!l.!!!1 of the questions, please contact the Environmental Health and Safety Off"ace at 
(757) ..... 

The Division of Comparative Medicine (CompMed) must be notified in writing at least one week 
prior to the use of hazardous agents in animals. The use of hazardous agents In animals is not 
permitted until approval has been granted by the CompMed Facility Manager. Please reference 
the CompMed SOP entitled, Appropriate Notification, Signage and Protocol for Working with Hazardous 
Agents in Animal Holding Rooms and Procedure Rooms. 

YOU MUST COMPLETE A SEPARATE FORM FOR EACH HAZARDOUS AGENT USED. 

1. Please indicate the type of hazardous agent being used. Check all that apply. For microorganisms, 
please list the Risk Group or Biosafety Level. For chemicals, please list the CAS # and the LD50 
from the Material Safety Data Sheet {MSDS). 

__ Radioactive material (Isotope: _______________ _, 

__ Infectious agent (Risk Group or Biosafety Level: _________ __, 

__2S._ Acutely toxic chemical {CAS # : _ 1867-66-9 __ , LD50: _10-16 minutes __ _,) 

__ Known or suspected human carcinogen (Chemical Name: __________ __, 

__ Known or suspected human mutagen/teratogen {Chemical Name: ___ ____ __, 

Recombinant DNA/RNA 

__ Tissue sample (Type: ____________ _, 

__ Other (Describe below): 

Attachment D: Page 1 of 4 



Revised November 2011 

2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): Ketamine hydrochloride 

Dose and frequency of administration: 0.5mg/kg/hr in a constant infusion 

Concentration: _2_0_0_m~g_/_m_l ________________ _ 

Route: SQ Duration of exposure: 1 week ------------
How long will the animal be maintained after administration? _L_o_n_.g,_t_e_rm ________ _ 

Animal species: Baboon Estimated animal weight: _1_5_k....,Q....._ ___ _ 

3. Is the agent excreted or shed by the animal? 

___ YES (Indicate the type of excreta and estimated quantity per day) 

X NO ---

4. Are there documented human risks from exposure to the agent? (Risks may be determined from 
the MSDS or from references found in the Biosafety Manual.) 

YES (Complete Questions 4a-4e) ---X NO (Skip to Question 5) ---

4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---x Ingestion --- Parenteral 

--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Inhalation 
Skin 
Eyes 
Ingestion 

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation. 
Toxic if swallowed. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

Acute toxicity: LD50 Oral - rat - 447 mg/kg; d 

4d. Describe any genetic changes to the organism and their suspected effects: 

N/A 

4e. Describe the symptoms of exposure: 
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Revised November 2011 

Hallucinations., Central nervous system depression, To the best of Sigma -Aldrich knowledge: "the chemical, 
physical, and toxicological properties have not been thoroughly investigated. ff 

4f. Describe the first aid methods to be taken in the case of exposure: 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 
If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 
In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 
In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 
If swallowed 
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician. 

4g. Indicate all personal protection required: 

X Lab coat/dedicated clothing --- --- Apron 

x Gloves x Face shield --- ---_x __ Goggles x Respirator ---
--- Other (describe below): 

5. Are there risks to other animals in the room or in the animal facility? 

--- YES (Complete Questions 5a-5d) _X __ NO (Skip to Question 6) 

Sa. Describe the risk to other animals: 

NIA 

Sb. Indicate the route of animal exposure: 

NIA 

Sc. Describe all methods that will be used to contain the risk factor: 

Preparation of the solution from powder will be done under a hood in our lab. Pumps will be 
loaded with prepared solution using all precautionary measurements (PPE) prior to surgery. 

Sd. Are special animal care requirements necessary? 

___ YES (Describe below) X NO 
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Revised November 2011 

6. Are special waste or carcass disposal requirements necessary? 

___ YES (Describe below) NO ---X 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, 
the concentration of agent in any specific organs, etc. 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been 
informed of these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 

X Yes X Yes ------- ---
No No --- ---

Jf not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): 

Attaehment D: Page 4 of 4 



Revised October 2001; January 2013 

Eastern Virginia Medical School 
Institutional Animal Care and Use Committee 

Attachment E: Animal Surgery 

Project TttJe: Regulation of Fetal placental Development in the Primate 

Protocol Number: 12-010 

All animal use proposals involving surgery must provide specific details of pre-, intra-, 
and post-operative care and a plan for relief of pain and distress. 

A. PRE-OPERATIVE PROCEDURE 

1. List, by name and title, the person(s) responsible for evaluating the health status of the 
animals. 

- Research Specialist .. - Attending Veterinarian 

2. Will food be withheld? 

(Below. please explain why food will be withheld and state how 
X YES long it will be withheld.} NO - --
12 hours prior to procedure. 

3. List all pre-operative anesthetic and/or analgesic agents to be used (i.e., name and 
dosage for each agent). 

Flunixin meglumine 5mg/kg IM 

4. Briefly describe how the animals will be prepared for surgery. 

The animal will be fasted overnight prior to the morning procedure. A 10cm by 1 0 cm square 
area between the shoulder blades will be shaved and prepared aseptically with Betadine 
scrub and alcohol. 

Attachment E: Page 1 of 7 



B. ANESTHETIC PROCEDURE 

5. Will the animals be anesthetized? 

YES (Complete Questions 6-8.) ---X 

Revised October 2001; January 2013 

(Below, please explain why the 
animals will not be anesthetized, then 

NO skip to Section C.) 

6. List, by name and title, the person(s) who will administer the anesthesia. 

- CompMed veterinary technicians and 

7. List the anesthetic agent(s) to be used (i.e., name and dosage) and the route of administration 
for each agent. List, by name and title, the person(s) who will keep the anesthesia records. 

lsoflurane induction and maintenance by mask. 
- - CompMed veterinary technicians - wi I keep records. 

or -

8. Explain how anesthetic recovery will be monitored and list, by name and title, the person(s) 
who will monitor the recovery. 

After com letion animals will be laced in their ca es and monitored until able fully awake by 
- Com Med veterinary technicians, 

- Research Specialist. 

C. POST-OPERATIVE PROCEDURE: 

Investigators should refer to the IACUC Post-Operative Care Guidelines 
when devetopjna a post:9oerative care plan. 

Appropriate post-operative records must be maintained in accordance with professionally 
accepted veterinary procedures regardless of the location of the animal. The attending 
veterinarian retains the authority to change post-operative care as necessary to ensure the 
comfort of the animal. AWA, Section 13 and 9 CFR, April 14, 1997. 

9. List, by name and title, the person(s) who will monitor daily post-operative care. 

- Com Med veterinary technicians, 
- Research Specialist. 

Attachment E: Page 2 of 7 



Revised October 2001; January 2013 

10. List, by name and title, the person(s) who will keep the post-operative records and list the 
location(s) where the records will be maintained. 

- attending Veterinarian and/ or 
mamta1ne on ompMed's office on■ floor. 

11. Will post-operative analgesics be administered? 

- CompMed veterinary technicians, 
- Research Specialist. Records 

X YES --- ---
(Below. please explain why post-operative analgesia will not 

NO be used, then skip to Section D.) 

12. Provide the following information for each post-operative analgeslc agent to be 
administered: 

Agent: Flunixin meglumine (Banamine®) 

Dose and Route: Smg/kg IM Frequency: Once at surgery and 24 hours later 

Post-Operative Duration of Care: _2_d .... ay._s ________________ _ 

Agent 

Dose and Route: Frequency: -------
Post-Operative Duration of Care: 

Agent: 

Dose and Route: Frequency: -------
Post-Operative Duration of Care: 

Attachment E: Page 3 of 7 



 

     

    

           
            

               
            
             

             

            

            

             
           

                
   

        

   

               
       

          

             

             

            
 

      



     

              
             

            
     

        

  
 

            

         
           
            
                               

        
       

   
     

       
  

            
         

           
         

            
         

          
      

        
      

       
     

         
       

    
  

    
 

  
 

    
 
  

    
  
 

                    
 

              
           

  

  

  

     

     

    

      

   

   



Revised October 2001; January 2013 

E. SURGICAL PROCEDURES: 

PLEASE SUBMIT A SEPARATE COPY OF THIS PAGE FOR EACH 

SURGICAL PROCEDURE TO BE PERFORMED. 

PLEASE MAKE ADDITIONAL COPIES OF THIS PAGE AS NEEDED. 

16. Is the procedure addressed on this page a major or a minor surgical procedure? (The Animal 
Welfare Regulations define a malor surgical procedure as one that penetrates and 
exposes a body cavity and/or a procedure that produces permanent Impairment of 
physical or physiological functions. The Guide defines it as a procedure that 
penetrates and exposes a body cavity, produces substantial impairment of physical or 
physiologic functions, or involves extensive tissue dissection or transaction. A minor 
surgical procedure does not expose a body cavity and causes littfe or no physical 
impainnent) 

Major surgical procedure --- Minor surgical procedure ---X 

17. Is the procedure survival surgery? 

X YES NO --- ---

18. Indicate the number of the surgical procedure described on this page (i.e., the only procedure 
to be performed, the 111tsurgical procedure, the 2nd surgical procedure, etc.) If the same exact 
surgical procedure will be performed more than once on a single animal. indicate below how 
many times the procedure will be performed on the animal. In that case, submit only one copy 
of this page for the specific procedure to be performed. 

1. implantation of subcutaneous pump 
2. removal of pumps (same method 2 weeks alter) 

19. Indicate the location (provide a specific building and room number if surgery will be conducted 
outside of the CompMed animal facility), the time of day, and the day(s) of the week the 
surgery will be performed. Please take into consideration the time necessary for care 
following administration of anesthesia and the surgical procedure. 

Monday to Wednesday early in the morning. 

Attachment E: Page 6 of 7 



Revised October 2001; January 2013 

20. Describe the entire surgical procedure. 

A midline 2 cm skin incision will be performed between the scapulas (shoulder blades) of 
the animal. 
A pocket of about 3cm by 3cm will be created by blunt dissection to each side of the incision 
(total pocket size~ 6x6 cm). 
4 pumps (Azlets Model 2 ML 1) will be introduced (or removed) and the incision will be close 
with Vycril 2-0 or 3-0 using an intradermal continuous pattern. Glue may be used on the 
outside to help the apposition and healing process. 

Attachment E: Page 7 of 7 



EVMS 
Easteru Viqinfo. Med.lea! School 

August 11, 2014 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

--·---------

The Institutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal-placental Development in the Primate (IACUC #12-010), at its August 7, 2014 
meeting. The following amendments to the protocol were approved: 

1. permission to collect skeletal muscle samples using a scalpel blade instead of punch 
biopsy; the analgesic agent, Baoamine®, will be administered post-operatively, and 

.2. permission to collect skeletal muscle samples at Time O and Time 30 minutes from 
alternating legs. It is the understanding of the Committee that animals will 
undergo biopsy twice during the study (i.e., at 3-4 years of age (pre-pubertal) and at 
6-10 years of age (post-puberty)). 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approYal of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
moditication(s). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health. husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Community focus. Worid impact. 

Office of Resear<h 

NORf'OlK, VA 23S07 

ta.757-
Ft.:. 75] 
www.E>vins.edu 



Sincerely, 

Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



c~:·;~! · .-. ;,, ~;j :· .. . · . .1 , 
f .. ,, ~, ··,1/ ,~,:;: . .,::· . . ;j" 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia :vtedical School 
Norfolk, VA 23507 

Dear 

JUL 2 3 2014 

July 15, 2014 

I would like to have the appended research protocols (briefly outlined below) amt!nded to 
my approved IACUC protocols entiiled '·R..:gulation of Fetal-Placental Development in the 
Primate" (# 12-010) and Estrogen Regulation of Insulin Signaling in the Non-Pregnant Baboon" 
(#12-007). Amendment 1: In both #12-010 and #12-007 IACUC protocols, we are approved to 
obtain biopsies of i::keletal muscle from adolescent and adult baboons using a punch biopsy. We 
have found that this procedure yields non-uniform threads of musclt: fibers which arc almost 
impossible to embed in paraffin. As such we cannot perfonn requisite hfotologic and irnmuno
histochemical analyses thereby limiting conduct of the approved studies. Accordingly, we are 
requl!sting pennission to collect muscle biopsies using a small scalpel. This would allow us to 
obtain a uniform sample which we Cfill orient appropriately in paraffin to permit histology studies 
as well as provide sufficient tissue that can be frozen (liquid nitrogen) for subsequent 
biochemical analyses (e.g. Western blot; RT-PCR). Amendment 2: In both protocols #I:!~010 and 
#12-007, we are approved to perform intravenous glucose tolerance tests (iv GTT) but only in 
protocol #12-007 are we approved to obtain musclcs biopsies before (time 0) and at 30 minutt;;s 
after onset of iv glucose infusion. As insulin !evels rise rapidly after onset of glucose infusion, 
the second biopsy pcnnits analysis of response of muscle to endogenous insulin i.e. compare 
expression of proteins in the 0 time and 30 minute samples. Preliminary studies (previous 
amendment approved July, 2012) confirmed these time points are appropriate for the studies 
proposed. Accordingly, I am requesting that we conduct this multiple biopsy procedure during 
conduct of two iv GTT experiments pcrfonned in adolescent baboons first at 3-4 years of age 
and subsequently at 6-10 years of age. 

To summarize the muscle biopsy procedure, the ar0a of skin overlying the vastus Iateralis 
muscle is shaved and prepared using sterile procedures as outlined previously. A small incision 
is made through the skin with a #10 surgical blade to access the underlying musck for biopsy. 
We are requesting that this incision be increased from 0.5 cm to 1 cm. A 2.5-3.0 ctn (length) x 
0.50- 0.75 cm (width) by 0.20-0.25 cm (depth) segment of skeletal muscle will then be surgically 
isolated using a # l 0 surgical blade. Hemostasis wil1 be maintained with direct pressure and the 
muscle area packed with gel foam and the superficial incision closed with absorbable suture. For 
experiments in which O and 30 minute samples are collected, the first will be obtained from the 



right (or left) limb and the second from th;; alternate limb. Finally, we will continue to follo,v the 
post-op~rative :t\.:cove;ry/analgesia protocols as currently appro•.ed in #12-010 and #12-007. 

! have also appended a summary manuscript (Patel et al, 2011; open acc~ss journal) and 
ab~tracts of experiments (Edgett et al, 2013; Cobley et al, 2014) in which comparable procc:durc:s 
have heen used to obtain multiple muscle biopsies in human studies; biopsies up to 290 mg have 
b~en collected. Also, please nok Figure 5 (Patel et al, 2011) which shows isolation of a sampl~ 
of vastus lateralis that appears (on computer view) to exceed the size (dimensions) we are 
requesting in the current study. That manuscript also describes (Table 1) the levd of pain (VAS 
pain score O = no pain; 100 = as bad as it can be) pC,rceived during (median 7; range 1-34) and 1 
and 7 days after the procedure (median 4 and 1, respectively). Complications were minimal and 
when reported \\ere oft~n wound hcmatomas. 

The IAClJC's time and effort in r1::viewing these amendments is most appreciated. 
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REQUEST TO AMEND A PREV(OUSLY APPROVED IACUC PROTOCOL 

Institutional Animal Care and Use Committee (IACuqJUL 2 3 2014 
Eastern Virginia Medical School IACUC Office Office: 757-
0ffice of Research Fax: 757'111111111 
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I. ADMINISTRATIVE INFORMATION 
Protocol Number: 12-010 I Protocol Initial Approval Date: 7-30-2012 
Protocol Title: Regulation of Fetal~placental Development in the Primate 
Principal Investigator: Gerald J Pepe, PHD 
Approved USDA Pain Code Level(s) - not required for personnel additions only: B &O 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All pr;;~·c,n:; ..;uthori?,,:d ti) work ot1 th~ 
pmmr,<.1.J ,·1wtif' ifm!c' :x:.:mpi.;>ter! i'!F: , ,:?quited ,t.'T~/l.A"i'A ti!'iri OM.SP fi,afnlng rnoduJc~ nmJ ni;;.,.<r,:t iwv£: r:r.1mpJ::tmi 
t? hc ... nft1l/ i •;~~t!i t<.~st~s·,;;n,.ent ~v;t-!, the -1...lc;tutr-~tionnl HcaJrh iirJp.gf fiJJ.f':·tit, 

Occupational 
CITl/1.ATA CITl/1.ATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(·) (vddit:m:s l'niy} {udr!i"tim:s 1iofy} Completed (nddi:1t1nr ~,nt,j, (r.tit.f!f(tli)i .'.$ 

~f urid§t{o r;:: ,.11»!~1! Ofiil1' 
1. 

2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



Ill. PROPOSED CHANGES TO THE ORIGINALLY APPROVED PROTOCOL 

DA- CHANGE OF SPONSOR/FUNDING SOURCE 

List the new/approved funding source, the project/grant number, the project/grant title (if different 
from the IACUC protocol title), and the award period. 

□ B. CHANGE IN PROJECT SITE(S) 

List all new locations (i.e., building and room number(s)) and indicate what procedure(s) will be 
performed in each new location. 

□c. CHANGE OF SPECIES AND/OR STRAIN 

List the species to be added to or removed from the protocol. Piec~:"• .-.;,,: :t ,;. fe C'K: i'ct \ :J! if,;· _;~;r <11 ;y 
S/ ·:~cict:/ ':;t.~i . .d;; -:)tkiitic.;r,s C:f~'LJ il,dh .. a _·rt! :};'!"'. l-' .. \~ .>/, ,~\.:.·ir, C:It.:_)~•:< . .:ry :'Js.:;Jrznri h:.:·;, i' Jro, · each c :;11:-v 
sr:~? ::fr.:~i~ ~ .~r 'Ji ; i. , V ;:,, .'ist , II ))' ,1;, iici{;a:~. j t:h ti. ,;};};;; i! , vc:tc·r,';p ;·y (J .'.'c · ,d; d/ or iu:.( r;;1J,-1: c,.,.'r:· l'? f .•,0 it :"i 'c' 

5f1t:\.h::;/·t ,·· j,';1. 

Species and/N stra in USDA Pain Code B USDA Pain Code C USDA Pa in Code D USDA Pa in Code E -----

□ D. CHANGE IN ANIMAL NUMBERS 

List the number of animals to be added to or removed from the protocol. ,j" w1imafs 1-·:.'I.' h! a :.1c;1f~t ~ 

,_i:.:us!.! pro·Ade th::: justificadc;,; f;Jr the increi. •:c mJ i:'(:ii: .. ·ut;:,; t t; , :' n 11( ·;h u rf unfrwJ , ;:o 0(: as::iy;1~:d [u 
~uch USDA P:.it; o,.-t':L' "'1n1. 

Species and/ur Year USDA Pa in USDA Pain USDA Pa in USDA Pain 
stri:lin (1, 2 or 3) Code B Codec CodeD Cc,de E TOTAL 

Will the animals be ordered through CompMed? __ Yes __ No {Identify the source and provide the 
rationale/justification below.) 

Will the animals require special housing (e.g., specific bedding requirements, isolator cages, special feed, etc.) 
__ Yes (Please specify below.} -- No 

USDA Pain Code B = Bri eding or holding colo11)1; no animal manipulation. 
['SDA Pain Code C = Procedures involving no or momentary1slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 

2 



0 E. CHANGE IN EXPERIMENTAL PROCEDURES AND/OR INSTRUMENTATION 

Describe, in detail, the proposed change(s). Please indir:ate potentially painful/distressing effects on 
.:he anir,;a/s as a re::ult of the propc;sed chnnge(s). A:so, p!ease inciicnte any expected adverse effects 
ar;C: any chcmgis fn ,,v:mitori1,g, husbo, d,~y, housing, early endpcint, and/or experimental endpoint. 
f:i1,c/fy, fJ/e.::se co;-r;nl~tc t?,~ ch~ckli~t be/0~~1• 

Amendment 1: We would like to add skeletal muscle biopsy to our IVGT test currently approved in 12-010. Samples 
would be taken at time 0 and 30 respectively from alternating legs. Animals would undergo the biopsy twice (2) during 
the study, pre-pubertal 3-4years of age and post puberty 6-10years. 

Amendment 2: We would like to obtain skeletal muscle samples using a scalpel blade rather than the currently 
approved punch biopsy. The skin area is shaved and sterilized as currently approved. A small incision (0.5cm -1cm) is 
made exposing the vastus lateralis. At time 'O' and '30', a 2.5-3.0cm(L) x 0.S-0.75cm(W) x 0.2-0.25(0) segment of muscle 
is surgically removed from alternating legs. The area is packed witn gel foam to minimize bleeding. The skin is then 
closed with absorbable suture. 

Post-op analgesia (Banamime) would be given at completion of the glucose test and then 2days BID as currently 
approved. Animals will be monitored for appetite, fecal output and overall change in behavior. The veterinarian will be 
contacted if pain medication is needed beyond the 2days post procedure. 

Please check a,11 that apply to the proposed change(s). 

Complete the required IACUC Attachment and submit it along with the amendment form. 

Biohazardous Agents: -- Yes _x_ No Complete and submit Attachment D 
(e.g., recombinant DNA, RNA, all tissue or cell samples, 
laboratory-induced infection, cultured pathogens) 
Radioisotopes, in viv(): __ Yes _x_ No Complete and submit Attachment D 

Chemical Agents: __ Yes _x_ No Complete and submit Attachment D 
(e.g., known or suspected chemical hazards, mutagens, or 
teratogens) 
Stress or Prolonged Restraint: __ Yes _x_ No Complete and submit Attachment C 

Food and/or Water Deprivation: __ Yes _x_ No Complete and submit Attachment C 

Surgical Procedures: __ Yes _x_ No Complete and submit Attachment E 
(i.e., single survival, multiple survival, or non-survival) 
Antibody Production: __ Yes _x_ No Complete and submit Attachment F 

Toxicity Testing (LDSO): __ Yes _x_ No Complete and submit Attachment G 

Lasers or Penetrating Electromagnetic Radiation: __ Yes 
X No 

Collection of Tissues, Cells, or Organs: _X_ Yes -- No 
(Please explain below.) 'ih"l ~tai M,.i;;de .vi!! bi! u:1t:G-in1.1.d ch . .ir!,it 

USDA Pain Code B = Breeding or ho/d;ng colony; no animal manipulation. 
USDA Pain Code C-' Procedures involving no or momentary/slight pain or distress/or which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress/or which appropriate anesthesia, analgesics. or tranquilizing drugs are used. 
USDA Pain Code E"' Procedures invofring a degree of pain or distress/or which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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·:~h ~J ;;:~i:: p .. :!tt~·~,~ ;~~t; 

Tumor Transplantation or Induction: __ Yes _x_ No 

Special Diet: __ Yes _ x_ No 
(Please explain below.) 

Other: N/A 
(Please specify below.) 

□ F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

Dose Route of 
(mg/kg) Administration Frequency of 

Administration 
Sedatives/Tranquilizers 

Anesthetics - General 

Anesthetics - Local 

Length of 
Administration 

Analgesics 
Flunixin meglumine 2mg/ kg IM Completion of glucose 3days total (PRN 
(Banamine) test and 2days BID with consult 

from vet) 

Antibiotics 

Miscellaneous 
- --

I EXPERIMENTAL AGENTS: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures irrvolving no or momentary'slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Proced11res irrvo/ving a degree of pain or distress for which no drugs are wed. SCIENTIFIC JUSTIFICA TJON JS REQl.'JRED. 

I 
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INVESTIGATOR ASSURANCES: 

I understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine {CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who hos not been 
adequately trained will be so trained prior to performing the procedure{s). 

No animal involved in this project will be subjected to discomfort,, pain, or distress, unless it is 
unavoidable In the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

I agree to comply with all federal and Institutional poUcies governing the use of animals used in 
this project. 

PRINCIPAL INVESTIGATOR: 

Signature: 

APPROVAL SIGNATURES: 

VETERINARY PRE-REVIEW: Changes In methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attendin1 Veterinarian Printed Name: 

Attending Veterinarian Signature: 

FINAL IACUC APPROVAL: All revlsions must be pproved by the JACUC prior to 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Charr SJgnature: 

USDA Pain Code B ~ Breeding or holding colony; no animal manipulation. 

Date: 

Date: 

USDA Pain Code C = Procedures im,o/ving ru, or momentary/slight pain or distJ'essfor which no pain-relieving drugs are used 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate ((lleSUlesla, analgesics, or tranquilizing drugs are used 
USDA Pain Code E"" Procedures involving a degree of paill or distress for which M drugs are used. SCIENTIFIC JUS'tlFJCATJON IS REQUIRED. 
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November 2, 2017 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal-plt1cental Development in the Primate (IACUC #15-009), at its November 2, 2017 
meeting. The following amendments to the protocol were approved: 

1. addition of to insert and remove the pessary device developed 
by CONRAD, and 

2. addition of the following 3 studies to ascertain the potential for progesterone 
delivered directly to the cervical region via a silicone pessary to delay parturition 
and thus prevent premature birth: (I) Control Study; (2) Pessary Device Study; 
and (3) Intramuscular (IM) Injection Study. The studies will be performed in six 
(6) non-pregnant t'egularly menstruating baboons. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents. surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IA CUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the. person(s) who may be contacted and/or take action in the event that the 
Comp Med staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Office of Research 

Ccmmmnrty focus. World impact. 



Sincerely, 

, Chair 
Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Program Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

September 8, 2017 

I would like to have the appended research protocol amended to my approved lACUC 
protocol entitled «Re&rulation of Fetal-Placental Development in the Primate" (#15-009). The 
amendment is described in the attached TACUC fom1s and outlined below. Basically, we have 
developed a collaboration with and CONRAD to utilize the baboon as an 
experimental translational model to develop a new clinical paradigm to asce1tain the potential for 
progesterone delivered directly to the cervical region via a silicone pessary to delay parturition 
and thus preventp.remature birth, am~jorprohlem that is associated with significant fotal/ne-onatal 
morbidity and mortality particularly in less developed countries. Currently, progesterone therapy, 
which actually is an intramusc,ilar (im) injection of l 7~hydroxyprogcsterone starting at about 
50%-60% of gestation has been shown to delay premature uterine contractions . . However, to be 
effective ihe 17-hydroxyprogesteronc must be given once every week for up to 8 weeks or longer 
depending on when premature contractions are first initiated. Unfortunately, for almost all women 
in less deve]oped countries, making one u·ip to a physician for an injection is challenging but 
doable but multiple return visits are impossible. Therefore, providing progesterone via a vaginal 
device that allows sustained release and formation of 17-hydroxyprogcsterone locally over an 8-
12 week period would be most desirable. The cervical pessary has a long history of use to reduce 
the risk of pretem, birth through mechanical and physical mechanisms. However, sustained 
vaginal release. of progesterone from a pessary, along with the benefits of the device itself on 
inhibiting premature urerinc contraction, has never been tested. Before proceeding to human 
studies, a progestin pessary that provides sustained levels of progesterone/ 17-hydroxprogesteronc 
needs to be developed and tested in an appropriate animal modd. Our laboratory has for many 
years studied the rok of estrogen in primate pregnancy and estab.lished the baboon as a 
trans]ational model for stud.ies of human pregnancy. Thus, the baboon is an ideal animal model 
to ascertain the clinical potential of a progestin-cluting pessary. However, before requesting that 
a pessary be placed in pregnant animals, it is first necessary to ascertain whether the pessary will 
provide a level of progesterone/17-hydroxyprogcsterone comparable to that achieve.<l by im 
injection of 17-hydroxprogesterone in non pregnant animals and thus in the absence of pregnancy
induced changes in matemal physiology (e.g. cardiac output, uteroplacental blood flow). 
Therefore, we are requesting pennission to use 6 nonpregnant, regularly menstruating female 



baboons currently jn our EVMS colony and perfonn 3 studies: ll ] in a control menstrual cycle, 
obtain peripheral (saphenous vein) blood samples (3 ml), a swab of the cervix and conduct a 
noninvasive 2D ultrasound of the utems to dete1mine endometrial gro,vth/thickness in 
ketamine/isoflurane (nose c-0ne) anesthetized animals in the early follicular, late follicular, and 
early luteal phases and a blood sample, a cervical swab, a cervical biopsy aud a noninvasive 2D 
ultrasound of the uterus in the late lutcal phase under ketaminc:propofol or ketamine/isoflurane 
(nose cone) anesthesia. [2.l Following a one month recovery, jn the subsequent menstrual cycle, 
we propose to insert after completion of menses under ketamine/isoflurane (nose cone) anesthesia 
a speciaHy designed pessary containing 90-120 mg progesterone into the vagina using a vaginal 
specuJum and obtain maternal peripheral blood samples (3 ml) and a cervical swab and a 2D 
ultrmmund of the uterns under ketamine/isoflurane sedation at 3-5 (early follicular), 10-12 (late 
follicu]ar), and 16-18 (ea1·ly luteal) and a blood sample, cervical swab and a cervical biopsy and 
2D ultrasound 24-26 days after insertion of the pessary. The pessary will also be removed at this 
point. (JJ Af1er a one month period1 the blood sampling/uterine/cervical protocols will be 
perfonned in these same baboons injected im with 17-hydroxyprogesterone (ketamine sedation) 
on days 2 and 7 after menstruation. 

The levels of progesterone and 17-hydroxyprogesterone in blood samples, cervical biopsy 
and swabbed cells wiJI be determined by RIA to assess release, metabolism and uptake of 
progesterone from the pessary at the site of insertion and secretion into the pe1ipheral hlood. The 
estimation of uterine endometriaJ thickness will show the extent to which progesterone was 
delivered to the uterus as endometrial thickness is a well~ established response to progesterone. 
Thus, these noninvasive experiments will provide the requisitt~ preliminary data for potential 
therapeutic application of a progesterone pcssa1y in pregnancy. The pessary developed by 
CONRAD is as small as possible and stm contain a sufficient amount of dissolved progesterone 
(17-hydroxyprogesterone not soluble) and of chemical composition to permit sustained/constant 
release and yet is rela1iveJy soil and pliable. Thus, by design the pessary is likely to confom1 to 
the size and shape of the baboon vagina and not induce any local inflammation or tissue damage 
and release a constant amount of progesterone over the study period. Moreover, using a vaginal 
speculum will facilitate pla.cing the device close to the cervix. A description of the pessary is 
outlined in the IACUC protocol and a prototype available to the IACUC for examination. • 
lllllllllllllllvho places pessary devices in women will insert the device in baboons as she 
~ isite experience anc.l. expertise. 

The [ACUC's time and effort in reviewing this amendment is most appreciated. 

Gerald J. Pepe, Ph.D. 
Professor and Chair 



Aprll 2010 

Updated Febn,.1.iry 2011; t:'::t:~"2~t:;;A~ ,A~~7oi:i,::;-7; :c:.: ~ 
t ~ ; l i :···" ~ t. i :· ;';J f; \ './ j ! _:::, ! l'..,., ' l 
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Institutional Animal Care and Use Committee (I~~~ SEP 2 9 RECTI ;L::; I 
Eastern Virginia Medical School IACUC Office / L-~!~~~l~-?-~.?. . .J j 
Office of Research , CffM(. 157 i 

J .... .,. .. ..... - .................. ... ,:~~~-.::.~:;: ·· ····- ·-·~-· -·-·· . 

FOR OFF.IC~ USE1 ON Y, 1 . '/•·, .,. .,, I ' .1 
Date Receive~: · "1 . { h ,-

IBC Approval? \f. _ _:Yes/ __ ·_ No 
. .. •. Review Method: l F<;R {~-FR./ ~ Admin_istrative (Personn,e/ f a~~es On/ 
· .. · · IBC Approval Date: r:;..1 1 / J :::.') Final Approval Date: 11 / t.,,. / -h 

General Information and Instructions: 
1. All requested amendments must be approved by t he IACUC before they are implemented. 
2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects t he health, husbandry, and/or well

being of the animals must be pre-reviewed by the Attending Vet erinarian before the changes are submit ted to the IACUC Office. 
3. A request to increase the number of animals assigned to a protocol must be approved by t he IACUC before the animals are ordered. 
4. Submit the o,r iginal signed amendment form to the IACUC Office located in and e-mail the MSWord 

version of the fom, to the IACUC Administrator. 
5. The IACUC reserves the right to require submission of an IACUC " Initial Review Form" based upon the Committee's assessment of 

the amendment(s} requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 15-009 I Protocol Initial Approval Date: 07/9/15 
Protocol Title: Regulation of Fetal-Placental Development in the Primate 
Principal Investigator: Gerald J Pepe, Ph.D. 
Approved USDA Pain Code level(s) - not required f or personnel additions only: 8, C, and D 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All persons authorized to work on the protocol 
must have completed the required CITI/LATA and OHSP training modules and must have completed a 
health/ risk assessment with the Occupational Health Department. 

Occupational 
CITI/LATA CITI/LATA OHSP Health/ 
Training Trafnfng Training Risk 

Added(+) Certification Species Certification Assessment 
or E·mail Address Number Module(s) Number Date 

Name Removed(-) (addi tions only) (additions only) Completed (addit ions only} (additions 
(additions only) only) 

+ - NHP .... 5/24/17 

2. 

3. 

Procedure(s) to be performed by personnel addition #1: Insertion and removal of pessary device 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



Ill. PROPOSED CHANGES TO THE ORIGINALLY APPROVED PROTOCOL 

DA- CHANGE OF SPONSOR/FUNDING SOURCE 

List the new/approved funding source, the project/grant number, the project/grant title (if different 
from the IACUC protocol title), and the award period. 

De. CHANGE IN PROJECT SITE(S) 

List all new locations (i.e., building and room number(s)) and indicate what procedure(s) will be 
per/ or med in each new location. 

□c. CHANGE OF SPECIES AND/OR STRAIN 

List the species to be added to or removed from the protocol. Please provide the rationale for any 
species/strain additions and indicate the USDA Pain Category assignment for each new 
species/strain. Also, list any anticipated changes in veterinary care and/or husbandry due to the new 
species/strain. 

Species and/or strajn .. USDA Pc1in Code USDA Pain Code USDA Pain Code USDA Pain Code E 
B C D 

□ D. CHANGE IN ANIMAL NUMBERS 

List the number of animals to be added to or removed from the protocol. if animals will be added, 
please provide the justification for the increase and indicate the number of animals to be assigned to 
each USDA Pain Category. 

Species and/or Year USOA Pain USDA Pain USDA Pain USDA Pain 
· .. strain (1, 2 or 3) Code B Codec Code D Code E TOTAL 

Will the animals be ordered through CompMed? --Yes __ No {Identify the source and provide 
the rationale/justification below.) 

Will the animals require special housing (e.g., specific bedding requirements, isolator cages, special feed, 
etc.) 
__ Yes (Please specify below.} --No 

USDA Pain Code B = Breeding or holding colony; no ammal manipulation. 
USDA Pain Code C = Procedures involving no or momentary/slight pain or distress/or which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress/or which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFJC JUSTJFJCATION IS REQUIRED. 

'· 
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0 E. CHANGE IN EXPERIMENTAL PROCEDURES AND/OR INSTRUMENTATION 

Describe, in detail, the proposed change{s). Please indicate potentially painful/distressing effects on 
the animals as a result of the proposed change(s). Also, please indicate any expected adverse effects 
and any changes in monitoring, husbandry, housing, early endpoint, and/or experimental endpoint. 
Finally, please complete the checklist below. 

Our laboratory has for many years studied the role of estrogen in primate pregnancy and established 
the baboon as a translational model for studies of human pregnancy. Thus, the baboon is an ideal 
animal model to ascertain the clinical potential of a progestin-eluting pessary. However, before 
requesting that a pessary be placed in pregnant animals, it is first necessary to ascertain whether the 
pessary will provide a level ofprogesterone/17-hydroxyprogesterone comparable to that achieved by 
intramuscular (IM) injection of 17-hydroxprogesterone in nonpregnant animals and thus in the 
absence of pregnancy-induced changes in maternal physiology (e.g. cardiac output, uteroplacental 
blood flow). 

We would like to use 6 nonpregnant regularly menstruating female baboons from the current colony 
and perform 3 studies: [1] in a control menstrual cycle, obtain peripheral (saphenous vein) blood 
samples (3 ml; 1 sample per phase for a total of 4 samples per cycle and 12 ml per cycle), a swab of 
the cervix, and conduct a noninvasive 2D ultrasound of the uterus to determine endometrial 
growth/thickness under ketamine/propofol or ketamine/isoflurane anesthesia as currently approved 
under protocol 15-009. This will be done at the early follicular, late follicular and early and late luteal 
phases of the cycle. {21 Following a one month recovery period, under approved sedation we will 
insert a specially designed pessary ( 4. 5 cm in diameter by 1.5 cm) containing 90-120 mg progesterone 
into the vagina using a vaginal speculum and obtain maternal peripheral blood samples (3 ml) and a 
cervical swab and conduct a 2D ultrasound of the uterus. On days 3-5 (early follicular), 10-12 (late 
follicular), 16-18 (early luteal), and 24-26 (late luteal) days after insertion of the pessary, under 
approved sedation, we will obtain 3 ml blood sample (I sample per phase for a total of 4 samples per 
cycle and 12 ml per cycle), vaginal swab, and ultrasound under approved sedation. The pessary will 
be removed at approximately 24-26 days following placement under approved sedation using a 
vaginal speculum. Animals will be monitored daily following the placement of the device for any 
indication of spontaneous removal of device or distress or pain. No pain is expected but if necessary, 
Ketoprofen IM or PO will be given PRN as approved in the current protocol. (3] After a one month 
period, the blood sampling/uterine/cervical protocols will be performed in these same baboons 
injected IM with 17-hydroxyprogesterone (ketamine sedation) on days 2 and 7 after menstruation. 

·•·•··. : ·. : :.•. · : ·· .. < ·•. • · . ·•• Please cbeck au that apply to the proposed c:hange(s). > · . ·• ·••··• · . ·• · · .. : ·• ·• · ... ·. < > 
· ..... iComple~e the requ,re<;I IACUC Attach n,~nt and st1bmit. it along with tl'le a111end men~ fqrm. •.·. ·: ·. 

Biohazardous Agents: __ Yes _x_ No 
(e.g., recombinant DNA, RNA, all tissue or cell samples, 
laboratory-induced infection, cultured pathogens) 
Radioisotopes, in vivo: __ Yes _x_ No 

USDA Pain Code B = Breeding or holding colony: no animal manipulation. 

Complete and submit Attachment D 

Complete and submit Attachment D 

USDA Pain Code C = Procedures involving no or momen/arylslight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquili:!ing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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Chemical Agents: __ Yes _x_ No Complete and submit Attachment D 
(e.g., known or suspected chemical hazards, mutagens, or 
teratogens) 
Stress or Prolonged Restraint: __ Yes _x_ No Complete and submit Attachment C 

Food and/or Water Deprivation: __ Yes _x_ No Complete and submit Attachment C 

Surgical Procedures: __ Yes _x_ No Complete and submit Attachment E 
(i.e., single survival, multiple survival, or non-survival) 
Antibody Production: __ Yes _x_ No Complete and submit Attachment F 

Toxicity Testing {LDS0): __ Yes _x_ No Complete and submit Attachment G 

Lasers or Penetrating Electromagnetic Radiation: __ Yes 
X No 

Collection of Tissues, Cells, or Organs: _x_ Yes --No 
(Please explain below.) Blood samples (four 3 ml samples per 
cycle for a total of 12 ml per cycle} and cervical swabs 
Tumor Transplantation or Induction: __ Yes _x_ No 

Special Diet: __ Yes _x_ No 
(Please explain below.) 

Other: N/A 
(Please specify below.) 

0 F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

Dose · • .. Route of : ·. :_ · .. · .. ·, __ ' . .,_: .. 
... '·., · .. 

. (mg/l<g) . . \ · Administra~ion . • .. . ·.. frequency of . · 
Administration 

Sedatives/Tranquilizers 

:Anesthetics ~ Gen~ral 

Anesthetics ., Local 

• Length of. . . . 

Administration 
Analgesics 

·. 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used, SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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Antibiotics 

I I I 
I I I 

Miscellaneous 

I I I 
I I I 

I .. · EXPERIMENTAL AGENTS: l 
Agent: _Progesterone 4.1%; 5.5% silicone oil w/w Agent Vehicle: _Silicone pessary device 
Route/Site: lntravaginal Volume per administration: _5.5 mg/day_ 
Frequency of administration: __ continual from day "'2 of menstrual cycle to "'d21-28 
Expected side effects and/or changes in animal behavior: _Possible interruption of mense. Possible GI 
upset. If decreased appetite, the diet will be modified under consultation with the Attending Veterinarian. 

-
Agent: __ Hydroxyprogesterone caproate _ Agent Vehicle: _Castor oil 
Route/Site: _Intramuscular injection (IM) Volume per administration: _250mg/ml_(1ml)_ 
Frequency of administration: 2x on day 2 and day 7 after menstruation 
Expected side effects and/or changes in animal behavior: _Possible interruption of mense. Possible GI 
upset. If decreased appetite, the diet will be modified under consult with the Attending Veterinarian. 
Possible tenderness at the injection site 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

INVESTIGATOR ASSURANCES: . · 

0 I understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division 
of Comparative Medicine (CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

0 No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

0 I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E - Procedures involving a degree of pain or distress for which no drugs are used SCJENTIFIC JUSTIFICATION JS REQUIRED. 
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. " 
Agent: -~y.droxyprogesterone caproate _ Agent Vehicle: __ castor oil 

· Route/Site: -.._,::::::::,. IM_______ Volume per administration: 2 g/mL_(lml)_ 
Frequency of admlnlstratl~2x day 2 and 7 after menstruation .,.,.,,.../ 

: Expected side effects and/or chan In animal behavior: __ ..,. 'sible interruption of mense. Possible 
· GI upset. If decreased appetite, the diet modifle er consult with the attending Possible 

tenderness at the Injection site 

Agent:---------::::-"'~-----
Route/Site: .,,..- Volume pe 

• Frequency of adJtU~ation: -----------------~-::---------- i 
. Expecte~hichfeffects and/or changes in animal behavior: , I .---- _________ ...__,.~--- I 
j <~- ~ 

,...r i-N-~E-.ST- 1~~~-C>,.AS_. ··~ _su_. R_A_N. ·~: .. --------·-·--- --- ........... ___________________ -- ---· · .. . :s;J 
[ZJ ! / understand that it is my responsibility as the Principal Investigator to ensure that oil J 

personnel who work on this protocol are adequately trained. That training may be i 
: provided by me, on experienced member of the Investigative staft the Attending ! 
: Veterinarian, a qualified Division of Comparative Medicine {CompMed) staff member, or j 

an appropriate outside source. I hereby affirm that each person added to this protocol by 1 
way of this amendment request has been adequately trained to perform the procedure{s) ; 
indicated above. Any person who has not been adequately trained will b€ so trained prior , 
to performing the procedure(s). · 

............ ...... ,_. ____ ........................ __ , ____ ------i 

i j>< j . No animal involved in this project will be subjected to discomfort, pain, or distress, unless j 
[ it is unavoidable in the conduct of scientifically valuable research and approval of such hos I 
, been approved by the IACUC. I 

' 0 j I ogre, to comply w1lh all federal and institutiono/ ;~,~:; ~oveming the us~ ~f ~.;~~;; 

................ •-~-·-·" - _-_-_ -_ -_ -_ --~-- ---·. 

f ~l~~~fEi~~5:;; ; ]~[ /~:z.c----, ·.· .• -.-... -.. -. -... -... ·-~:~:-~~~-;;;.:~mber 28, 20i7 ... ... ··1 

USDA Pairt OJde B = Breeding or holding coluny; no animal ma11ipi,farion. 
USDA Pain Code C"' Procedures im•ofving no or momentary/slight pain 01' distte:JSjor which no pain-relieving drugs are 11sed. 
USDA PIJl,r CtJde D ~ Procedllf'(!s involving a degree of paui or distress for which appropriate anesrh..esia, analgesics, or 1ra1sq11i/izmg drugs are ~ed. 
(JSD.4 Pain Code E ~ Prom/,m:s lm-ofvtng a degree of pain or distress for which ,w drugs are 11sed. SCIENTIFIC JUS7'iFICA110N JS REQUIRED. 
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i procedures, or any asp;ct of tf;eprotocoi "iiiai· affects the health:·h-usbondry, ·y---··----····· ····--···-·-·--·-- --i 

I 
and/~r w_ell-being of the animais must be pre-reviewed by the Attending ; 
Vetennanon before the changes are submit h . · 

I 
: Attending Veterinarian Printed Name: 

r

. Attending_ Veterinarian _Sigllature: 

FINAL IACUC APPROVAL: 
implementation. 

! IACUC Chair or Vice Chair Printed Name; 

l IACUC Chair or Vice Chair Signature: 
l , .• , v.-••·· ··· .. , , _.,.., • ...,,,,,,.______ . .. .. ... . . ........ · ·-- Date: j .. , ..... , ... ~------------ -~-- ...... ...... ,_.,., 

USDA Palu Cede 6 = Breeding or holding colony; no animal manipulation. 
USD1l Pai.ii Cotfe C = Pro,;:ed11res involving 110 or momemaryl.slighr pain or dwre.ujor which 11n pain-relieving drugs are used. 
USDA l'ain Code D -~ Procedures involving a degr£•.e of pain or distri'.'5:s far which appropriate anesthe.1ia, c1111Jl~sk-s, or MuUJuilizing drugs are wsed 
USDA Pain Cod~ E = Procedures invol,,i11g a degree ofpoin or distress for which no drugs are used. SCJi::N1J!-1C .ll!.<rflFJCATfON JS REQUl/1£D. 
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EHst'<>rn Vh1;inia J\•Iotfit!Hl Schc>ol 

---==-=-------~=-::..,~·-= 
.,. .. ,.,--_..-----~ 

May 3, 2018 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal-placental Deve/opme1tt in tlie Primate (IACUC #15-009), at its May 3, 2018 
meeting. The following amendment to the protocol was approved: 

Permission to collect one ectocervical (vaginal/cervical) biopsy in nort-pregnant female 
animals during the late luteal phase of the menstrual cycle under the following conditions 
for a total of 3 biopsies: (1) during use of the pessary device; (2) after the 17-
bydroxyprogesterone (17-OHP) injection; and (3) in the recovery period after the 17-OHP 
injection. It is the understanding of the Committee that the biopsies will be performed on 
sedated and anesthetized animals by and the animals will be 
monitored for bleeding and/or signs of pain for 5 days post-procedur.ally. 

Although the Division of Comparative Medicine (CompMed) wilJ make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, and/or well-being of the 
animals must be pre-reviewed bv the Attending Veterinarian prior to submitting the amendment request 
to the IACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (Comp.Med) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals_ 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Office of Resear<h 

NORFOLK, VA 23507 

Community focus. World impact. ~,,v,,'V1i.t:vrns.edu 



Sincerely, 

Chair 
Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Program Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



, ,. . ..,~. ·::.:::.:'.~ .. :.:·.: :: ... ,. ~ .... ,·- ;.,.,. ,.,,,,,,,~~ ---·. ,. 

,. .,-• ·- ·· 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

April 16, 2018 

lPR 1 7 2018 

OFFICE FOR RESEARCH 
EVMS 

I would like to have the appended research protocol amended to my approved IACUC 
protocol entitled "Regulation of Fetal-Placental Development in the Primate" (#15-009). The 
amendment is described in the attached IACUC forms and outlined below. Briefly, in 
collaboration with  and the CONRAD Program, we have been approved to 
use 6 nonpregnant, regularly menstruating female baboons currently in ow- EVMS colony and 
perform the following 3 studies: [1] in a control menstrual cycle, obtain peripheral (saphenous 
vein) blood samples (3 ml), a swab of the cervix and conduct a noninvasive 2D ultrasound of the 
uterus to determine endometrial gro\),1h/thickness under currently approved 15-009 sedation 
protocol in the early follicular, late follicular, early luteal and late luteal phases; [2] Following a 
one month recovery, in the subsequent menstrual cycle, insert after completion of menses Wlder 
sedation a specially designed pessary containing progesterone into the vagina using a vaginal 
speculum and obtain maternal peripheral blood samples (3 ml) and a cervical swab and a 2D 
ultrasound of the uterus under ketamine/isoflurane sedation at 3-5 ( early follicular), l 0-12 (late 
follicular), 16-18 ( early luteal) and 24-26 (late lutcal) days after insertion of the pessary which 
will also be removed at this point; (3] After a one month period, the blood sampling/ 
uterine/cervical protocols will be perfonned in these same baboons injected IM with 17-
hydroxyprogesterone (ketamine sedation) on days 2 and 7 after menstruation. The levels of 
progesterone and 17-hydroxyprogesterone in blood samples-and swabbed cervical cells will be 
detennined by RJA to assess release, metabolism and uptake of progesterone from the pessary at 
the site of insertion and secretion into the peripheral blood. 

While obtaining cervical cells via swab is very useful, it is apparent that we are only 
obtaining epithelial cells lining the surface and thus it is not known whether the cervical cells 
below the surface and which are critically important during pregnancy are also talcing up the 
progesterone and exhibiting progesterone induced changes in the expression of key proteins and/or 
mRNA. Accordingly, it is important to obt.ajn and thus we are requesting permission to collect one 
ectocervical biopsy in the late Juteal phase during pessary use, in the late luteal phase after 17OH 
P injection, and in the late luteal phase in the recovery period after the 17 OH P injection, i.e. the 
3 groups of animals in the approved protocol. The animals would be sedated as approved and 



anesthetized as approved. Briefly, the perinea} area is prepped with antiseptic solution and using a 
speculum, the proposed biopsy area cleaned with saline. Once a clear field is achieved, a 3 x 5 mm 
biopsy ( approximately 20 mg tissue) approximately 2/3 of the distance from the postetior fornix_ 
to the introitus is obtained using Tischler forceps. Caution will be taken to assure that the serosal 
region is not impacted and thus the biopsy is not very deep into the cervix. Hemostasis will be 
attempted via application of adequate pressure, whenever possible and treated with Gel Foam or 
MonseJ>s solution if necessary. One dose of approved Banamine will be administered following 
the biopsies, then PRN bast!d on consultation with the Attending Veterinarian and animals 
monitored for bleeding or signs of pain for 5 d~11~.~~~~.~r the procedure is outlined in 
the IACUC protoco] and will be performed by----who has performed the same 
procedure .in women and has the requisite experience and expertise. 

The IACUC's time and effort in reviewing this amendment is mo5i appreciated. 

Sincerely, 

c -·-- \--✓ / 
,~::"jc4 {~'--, 

Gerald J. Pepe, Ph.D. 
Professor and Chair 



April 2010 
Updated February 2011; M arch 2011; April 2012; A ust 

REQUEST TO AMEND A PREVIOUSL y APPROVED IACU PR«RadoE ,v ED 

Institutional Animal Care and Use Committee (I 
Eastern Virginia Medical School 
Office of Research 

General Information and Instructions: 

IACUC Office 

1. All requested amendments must be approved by the IACUC !!_efore they are implemented. 

CUC) &PR 11 ml 
dfftce:757-

Fax: 757 
OFFICE FOR RE H 

EVMS 

2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects t he health, husbandry, and/or well· 
being of the animals must be pre-reviewed by the Attending Veterinarian before the changes are submitted to the IACUC Office. 

3. A request to increase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. Submit the original signed amendment form to the IACUC Office located ln - , and e-mail the MSWord 

version of the form to the IACUC Administrator. 
5. The IACUC reserves the right to require submission of an JACUC ''Initial Review Form" based upon the Committee's assessment of 

the amendment(s) requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 15-009 I Protocol Initial Approval Date: July 9, 2015 
Protocol Title: Regulation of Fetal-Placental Development in the Primate 
Principal Investigator: Gerald J Pepe, Ph.D. 
Approved USOA Pain Code level(s) - not required for personnel additions only: B, Cand D 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All persons authorized to work on the protocol 
must have completed the required CITI/LATA and OHSP training modules and must have completed a 
health/risk assessment with the Occupational Health Department. 

Occupational 
CITI/LATA CITI/LATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(-) (additions only) {additions only) Completed {additions only) {additions 
(additions only) only} 

1. 

2. 

3. 

Procedure{s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



Ill. PROPOSED CHANGES TO THE ORIGINALLY APPROVED PROTOCOL 

CHANGE OF SPONSOR/FUNDING SOURCE 

List the new/approved funding source, the project/grant number, the project/grant title (if different 
from the IACUC protocol title), and the award period. 

□ B. CHANGE IN PROJECT SITE(S) 

List all new locations (i.e., building and room number(s)) and indicate what procedure(s) will be 
performed in each new location. 

□ C. CHANGE OF SPECIES AND/OR STRAIN 

List the species to be added to or removed from the protocol. Please provide the rationale for any 
species/strain additions and indicate the USDA Pain Category assignment for each new 
species/strain. Also, list any anticipated changes in veterinary care and/or husbandry due to the new 
species/strain. 

□ D. CHANGE IN ANIMAL NUMBERS 

List the number of animals to be added to or removed from the protocol. If animals will be added, 
please provide the justification for the increase and indicate the number of animals to be assigned to 
each USDA Pain Category. 

Will the animals be ordered through CompMed? __ Yes __ No {Identify the source and provide 
the rationale/Justification below.) 

Will the animals require special housing (e.g., specific bedding requirements, isolator cages, special feed, 
etc.) 
__ Yes (Please specify below.) __ No 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C "' Proc.edures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or dis1ress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E e Procedures involving a degree of pain or distress/or which no drugs are used. SCTENTJF/C JUSTIFICATION IS REQUIRED. 
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0 E. CHANGE IN EXPERIMENTAL PROCEDURES AND/OR INSTRUMENTATION 

Describe, in detail, the proposed change(s). Please indicate potentially painful/distressing effects on 
the animals as a result of the proposed change(s). Also, please indicate any expected adverse effects 
and any changes in monitoring, husbandry, housing, early endpoint, and/or experimental endpoint. 

Finally, please complete the checklist below. 

We would like to add 3 vaginal/cervical biopsies to our currently approved pessary study using non-pregnant 
female baboons. The animal is sedated and anesthetized prior to the procedure as outlined in the currently 
approved protocol. The perinea) area is prepped with antiseptic solution. Using a speculum, the area of the 
planned biopsy is cleaned with saline. Once a clear field is reached, a 3mm x 5mm biopsy is obtained with a 
Tischler forcep. The average weight of the ectocervical biopsies is 20 mg. Caution will be taken to assure that 
the serosal region is not impacted, thus the biopsy will not be very deep into the cervix. Hemostasis will be 
attempted via application of adequate pressure, whenever possible. The biopsy site may be treated with Gel 
Foam or Monsel 's solution to control bleeding. 

One ectocervical biopsy will be collected under each of the fo llowing conditions for a total of 3 biopsies: 1) in 
the late luteal phase during use of the pessary device, 2) in the late luteal phase after 17-OHP (l 7-
hydroxyprogesterone) injection, and 3) in the late lutea) phase in the recovery period after the 17-OH P 
injection (control cycle). As outlined in the currently approved protocol, one dose of Banamine will be 
administered following the biopsies, then PRN based upon consultation with the Attending Veterinarian. The 
animal will be monitored for bleeding or signs of pain for 5 days post-procedure. The~dure will 
be performed by who is authorized personnel on the protocol. ..... has 
performed the same procedure in women and has the requisite experience and expertise. 

As stated in the currently approved protocol, there will be a wash out period between the three experimental 
treatments. 

Biohazardous Agents: __ Yes _x_ No 
(e.g., recombinant DNA, RNA, all tissue or cell samples, laboratory
induced infection, cultured pathogens) 
Radioisotopes, in vivo: __ Yes _x_ No 

Chemical Agents: __ Yes _x_ No 
(e.g., known or suspected chemical hazards, mutagens, or 
teratogens) 
Stress or Prolonged Restraint: __ Yes _x_ No 

Food and/or Water Deprivation: __ Yes _x_ No 

Surgical Procedures: __ Yes _x_ No 

(i.e., single survival, multiple survival, or non-survival) 
Antibody Production: __ Yes _x_ No 

Toxicity Testing (LOSO): __ Yes _ x_ No 

USDA Pain Code B = Breeding or holdi11g colony; no animal manipulation. 

Complete and submit Attachment 

D 

Complete and submit Attachment 
D 

Complete and submit Attachment 
D 

Complete and submit Attachment C 

Complete and submit Attachment C 

Complete and submit Attachment E 

Complete and submit Attachment F 

Complete and submit Attachment 
G 

USDA Pain Code C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia. analgesics, or tranquilizing dnigs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress/or which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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Lasers or Penetrating Electromagnetic Radiation: __ Yes 
_x_No 
Collection of Tissues, Cells, or Organs: _x_ Yes __ No 
(Please explain below.) Collection of a total of 3 ectocervical 
(vaginal/cervical) biopsies during the late luteal phase under the 
following conditions: 1) during use of the pessary device, 2) after 170H 
P injection, and 3) during the recovery period after 170H P injection 
(i.e., one biopsy per condition) 

Tumor Transplantation or Induction: __ Yes _x_ No 

Special Diet: __ Yes _x_ No 
(Please explain below.) 

Other: N/A 
(Please specify below.) 

~ F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

Anesthetics - '3e:rierai 

Miscellaneous·;•.:::,• 
Gel Foam N/A 

Monsel's solution N/A 

Topical/vaginal 

Topical/vaginal 

•.\·•, .>:,:·.: > • ·•.•1.:.:-{ .. ::\•:r ·· . ::-

':Z:iii,~lft~);\;'ti!;: 

Once at time of biopsy to 
help achieve hemostasis 
Once at time of biopsy to 
help achieve hemostasis 

;EXPERIMENTAfAGENTS: 

Hours 

hours 

Agent: _______________ _ Agent Vehicle: ___________ _ 
Route/Site: Volume per administration: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C ~ Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D Q Procedures involving a degree of pain or dis/ress/or which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUSTIFICATJON JS REQUIRED. 
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i Agent: ___ ___ ________ _ Agent Vehicle: __________ _ 
I Route/Site: I Frequency of_a_d_m_l_n_ls-tr-a-tl-on_: _______ _ 

-----------------------------! Expected slde effects and/or changes in animal behavior: _________________ _ 

Volume per administration: ______ _ 

' Agent:_.______________ Agent Vehicle: __________ _ 
l Route/Site: ______________ Volume per administration: ______ _ 
1 Frequency of administration: _______________ _ ____________ _ 
i Expected side effects and/or changes in animal behavior: 
! - - ----------------

': ?I] 

GJ 

GJ 

GJ 

___ _,;.__.........; __ _ 
! 

I understand that it is my responsibility as the Principal Investigator to ensure that all personnel ! 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed} staff member, or on appropriate outside source. J hereby 
affirm that eoch person added to this protocol by way of this amendment request has been 1 
adequately trained to perform the procedf.Jre(s) indicated above. Any person who has not been ! 

i I adequately trained will be so trained prior to performing the procedure(s). 1 
i 

---j 
I No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
1 

unavoidable in the conduct of scientifico/ly valuable research and approval of such has been 
approved by the IACUC. 

I agree to comply with oil federal and institutional policies governing the use of animals used in j 
I this project. l . I 

' 

-----1-·· 

I Date: ------=-------· 

r::.:::~G:::::, ~anges in meM~~y, agent~ surg,·-ca-l-,----- •-·:_: :_,: _.\ ew29 
·1 procedures, or any aspect of the protocol that affects the health, husbandry, 

and/or well-being of the animals must be pre-revrewed by the Attending 

I' Veterinarian before the changes are submitted to the IACUC for review. ; 

·--·- ·········-··· ··-·---····--····-- ---- - J_. _____ _______ ··--· ······- -··-····t 

USI>A Poin CIHk B ~ Breeding Ql" ho/di,ig cofo11Ji: 110 animal mantpulalion. 
US.DA Pain OHie C ; Procedwes involving no Qr mome,rtarylslight pain or di.ill'e,u for which no pain-relievi11g drugs are used. 
US.DA Pai,i OHie D r. Procedures involving a degre.e of pair, or distrl!Ss f<>I' whir.:h appmpriate miesrhesia, analgesics, or trunvuilizing drugs are uted. 
USDA Pain Code Ii ; Procedures lnvofving a degree of pain nr disrress for whid1 no dmgs are wed SCIENTIFIC J1JSTJJ.1CA170N IS REQUlnED. 
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r ···"··-~·················· ·" '····---·-·•-·······-·---·- ··-·-········-·--·-··--····· ··· . ·-·-·---~-- - --------, 
' procedures, or any aspect of the protocol that affects the health, husbandry, I 

i 

and/or well-being of the animals must be pre-reviewed by the Attending i 
Veterinarian before the changes are submitted to the IACUC for review. ; 

j Attending Veterinarian Printed Name: 

[ Attending Veterinarian Signature: t·=--- ·-···••-,,-..~ ..... ,.--,.,......,.-,._..,..,._,. _ ____ _ 
I 

I FINAL IACUC APPROVAL: All revislonslmust be approved by'the IACUC prior to 
i implementation. 

IACUC Chair or Vice Chair Printed Name 

1 IACUC Chair orVke_Chalr Signature: 

USDA Pain ClJde B - Brudmg or holding colony; no animal manlpula.1i011. 
USDA Patn Code C"' Procedures Involving no or ,nqmen10,ylsllght pain or disrressfar which nc pain-relieving dl'llgs an used 
USDA Poln OJde D ,. Procedwes involving a degree of pain or dutr=for which appropriate anwhesia. QIIQ/gesles. or rranqui/1:i,ig drugs are used. 
USDA Pain Code£ = Prrx:edures involving a degree qfpain or distress for which n<> druJ,'3 are used. SC/lz'N11FIC JUSTJFICAIJON JS REQIJIRED. 
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EVMS 
Ea8tern Virginia Medical School 

-----=====• 
July 10, 2015 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Vir "nia Medical School 

Dear Dr. Pepe: 

Your protocol entitled, Regulation of Fetal-placental Development in the Primate (IACUC 
#15-009), was reviewed by the Institutional Animal Care and Use Committee at its July 9, 2015 
meeting. The project is now approved f'or one year. Continued approval beyond this point 
will require submission of an annual progress report, no later than May 10, 2016. 

PLEASE NOTE: Although the Division of Comparative Medicine (CompMed) will make 
every effort to provide housing, husbandry, and veterinary support for your rese-.-rch 
project, IA CUC approval of this protocol does not guarantee that CompMed will be able to 
accommodate the work immediately. Available space and resources within the CompMed 
animal facility are determined by the number of ongoing projects and the animal census at 
any given time. Please consult with the CompMed management team to confirm the 
project start date. 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any 
deviation from the approved protocol. Please note that a change in methodology, agents, surgical 

procedures, or any aspect of the protocol that affects the health. husbandry. and/or well-being of 
the animals must be pre-reviewed by the Attending Veterinarian prior to submitting the 
amendment request to the IACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the 
health of the research animals and to provide CompMed with the name(s) and telephone 
number(s) of the persons who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank yoQ for your continued cooperation with the Institutional Animal Care and Use 
Committee. 

-
Community focus. World impact. 

Office of Research 

NOHFOLK. VA 23507 

1'EL757-
FA'. 757 

www.evrns.~du 



cc: 
Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



EASTERN VIRGINIA MEDICAL SCHOOL 
INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE , 

FOR IACUC Use ONLY. 

IACUC Number • / Review Data(s) 
JUN 2 5 2015 

Final Approval Datt> 

ff I / P10gress Repo,t Due· I' 

Initial Review Form for New Animal Care and Use Protocols 

j PROJECT TITLE: (If the project title Is different from tl'le grant trtle, pl;;; list both·titl~s b'3Iow ) 
- - - -

Regulation of Fetal-Placental Development in the Primate 

L'• this a 3-year renewal ~fan existing IACUC protocol? j D NO I Related I 
18] YES IACUC #: I 12-010 

---------·- ·---------- ----·--·--· 
SPECIES INFORMATION: (In addrtron to th'3 species, please list the strair,(s), 1f apphcable, the sex(e$,) arid the 
age(s) of the animals) 

Baboon (Papio anubis/cynocephalus). Adult female (7-15 years old) and male (8-20 years old} baboons as well 
as offspring born to animals in the colony and studied in the pre-and post-pubertal period and as adults. 

fprfncipaf Investigator 
1 

(Name and Credentia.!!).:___· _.__G-=-•=erc...;:a c;.:;ld;....;J:..:. • ..:...P_;;;;e.c..;::..1...:P....:H....:..:.-=D..:.... - - - - - - --- - - - - - - - - - - - -1 

Department I Ph siol 

... Mailing Address -· 

Off10e Phone # I 

Laboratory Phone # 

Animal E_mergency Contact Person: 

Office Phone # 

Laboratory Phone # 

Hom~ or Cell Phone # I 
E-rnall Address -I 

1-- ---- - - - ··-· 
l Technlcal Coordinator: ,__ f---- - - - ~-- - - - --- ~-- - - - - - - - --1 b Office Phone# i I Home or Cell Phone# 

retort Phcme #. ! I E-mail Addre$5' 

[ C0:,lnvestigat.~! #1 ;_r 
-

l 
j Office Phone # J Home or Cell Phone # 

I Laboratory Phone# I E-mail Address· 

Revised May 2008 
Updated August 2009; February 2011; April 2012; January 2013 Page 1 of34 



Co-Investigator #2: I 
Office. Phone# 

j 
I Home or Cell Phone # 

Laboratory Phone#· I E-mail Address 

l Co-Investigator #3: I 
Home or Cell Phone t- Office Phone#" 

I Laboratory Phone # E-mail Address 

Co-lnvestlaator #4: I 
Office Phone #· Home or Cell Phone # 

Laboratory Phone #: E-mail Address. 

LIST ALL PROJECT SITES: LIST THE PROJECT PERIOD: 

- From: To: 
-< 7/1/15 6/30/18 

Plea1e check all thal 1eellf. 

[81 Federal Government D State or Other Government 

FUNDING SOURCE(S): Specify the source NIH 

0 Private □ Industry [81 Campus/Department Funds OOther 

Specify the source 

STATUS OF FUNDING: 181 Approved 0 Pending I 0 Not Applicable 

[81 NO 

Please note that the 0 YES (Complete Attachment A, REQUEST FOR 
Is an IACUC approval Principal Investigator is A LETTER OF VERJFICATION) 
verification letter needed responsible for infonning 
for the funding source{s)? the funding agency of any 

changes to the animal D A copy of the grant is attached. 
protocol. Changes to the 
protocol must also be Please include a final copy of the grant to permit 
approved by the IACUC comparison of the animal work described in the grant 
before they are with the animal work described in the Initial Review 
implemented. Form. 
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OTHER COMMITTEE REVIEWS: 

Prior to commencement of this project, approval must be acquired 
from the appropriate committees or offices. 

Please complete the following table as it pertains to your protocol. If applicable, complete Attachment D, 
USE OF HAZARDOUS AGENTS. 

Certification Hazard to: 
Project Involve•: Yea No Committee/Office Number or 

Approval Date Personnel Anlmals 

Radioisotopes, in EVMS Radiation Safety Committee 
vivo X 

(Complete Attachment D) 

Recombinant DNA, 
RNA, All Tissue or 

EVMS Institutional Biosafety ~' !'5.-Cell Samples, 
Laboratory-induced X Committee (IBC) X 
Infection, or (Complete Attachment D) 
Cultured 
Pathogens 

Known or 
Suspected EVMS Environmental Health & 

Chemical Hazards, X Safety Department X 
Mutagens or (Complete Attachment D) 
Teratogens 

Lasers or 
Penetrating EVMS Environmental Health & 
Electromagnetic X Safety Department 
Radiation with 
Living Animals 

Other 
X 

(Please describe) 
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FINANCIAL CONFLICT OF INTEREST: 

If any of the activities described in this protocol represent a financial conflict of interest, I understand 
that I must disclose that information to the school and to the 

Conflict of Interest (COi) Committee as indicated in EVMS policies. 

Please contact the Office of Research for assistance. 

Have you, other family members, or any other person responsible for the design, 
conduct, or reporting of this research project: 

Yes No 
(1) Received salary, other payments for services (e.g., consulting fees or honoraria), 

recruitment bonuses, travel expenses, or other "in kind" compensation or X 
incentives not directly related to the reasonable costs of conducting the 
research as described rn the contract or agreement? 

(2) Received equity interests (e.g., stocks, stock options) or entitlements to the same 
when aggregated for you or immediate family of any amount in a publicly-traded or X 
non-oubliclv traded FinanciaUv Interested Companv? 

(3) Received intellectual property rights (e.g., patents, copyrights, and/or royalty X 
income from such rights)? 

(4) Received any non-royalty payments or entitlements to payments in connection with 
the research that are not directly related to the reasonable costs of the X 
activity? This includes any bonus or milestone payments to an Investigator in 
excess of reasonable costs incurred. 

(5} Provided service as an officer, board member, director, or in any other fiduciary 
role for a Financially Interested Company, whether or not remuneration Is X 
received for such service? 
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PRINCIPAL INVESTIGATOR'S ASSURANCES: 

I hereby certify that: 

• no animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research; 

• any such discomfort, pain, or distress will be alleviated with the appropriate anesthetic, analgesic, or 
tranquilizing drugs, unless specific approval for not using these agents is given by the Committee; 

• the project will be carried out within the provisions of the Animal Welfare Act (Public Law 99-198), the 
National Research Council (NRC), the Public Health Service Policy on Humane Care and Use of 
Laboratory Animals (PHS), the "Guide for the Care and Use of Laboratory Animals" (8th edition), the 
Health Research Extension Act of 1985 Public Law 99-158 (11/20/86), and United States Department 
of Agriculture (USDA) regulations; 

• all procedural and/or personnel changes will be brought to the attention of the IACUC through the 
amendment process, prior to implementation, understanding that failure to request an amendment for 
changes in animal use may place me and the Institution in violation of federal regulations and the 
Animal Welfare Act; 

• tails of the research to be conducted in this protocol are consistent with the details of the 
research as written in any grant, contract, or subcontract related to or connected with this protocol; 

• all personnel using animals have completed the appropriate training requirements to assure the 
humane, safe, and appropriate use of animals in this context. 

The signatures below signify assurance that the individuals involved will comply with the project as 
described herein. 

" A 

Principal Investigator. ~l~P_ Date: ,/J3/~01< 
(.j 

Technical Coordinator Date 

Co-Investigator #1 · Date 

Co-Investigator #2. Date: 

Co-I nvest1gator #3: Date 

Co-Investigator #4: Date: 
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DEPARTMENT CHAIR'S ENDORSEMENT: 
I have reviewed the research project which is the basis for this submission. I am aware of and approve of the 
procedures outlined in this study. I agree to take ultimate fiscal responsibility for the payment of animal care 
charges. 

Department Chair or 
Desi · nature 

T ed or Printed Name 

VETERINARY CONSULTATION: 
The IACUC requires a mandatory consultation with the Attending Veterinarian to provide the investigator with 
information that is relevant to the species and study procedures. The investigator is responsible for 
incorporating the appropriate information from the consultation into the Initial Review Form before it is 
submitted to the IACUC Office. The Attending Veterinarian's signature does not constitute an approval 
of the protocol. The signature merely acknowledges that a consultation with the veterinarian has occurred. 

EVMS Veterinarian s· nature Date 

T or Printed Name 

IACUC APPROVAL: 
IACUC Chair or 
Desi · nature Date 

T d or Printed Name 
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DEPARTMENT CHAIR'S ENDORSEMENT: 
I have reviewed the research project which is the basis for this submission. I am aware of and approve of 
the procedures outlined in this study. I agree to take ultimate fiscal responsibility for the payment of animal 
care charges. 

Department Chair or 
Desi nature 

'(,) 
Date 6 I( ?,~< \ 

T d or Printed Name 

VETERINARY CONSULTATION: 
The IACUC requires a mandatory consultation with the Attending Veterinarian to provide the investigator 
with information that is relevant to the species and study procedures. The investigator is responsible for 
incorporating the appropriate information from the consultation into the Initial Review Form before it is 
submitted to the IACUC Office. The Attending Veterinarian's signature does not constitute an 
approval of the protocol. The signature merely acknowledges that a consultation with the veterinarian has 
occurred. 

Date 

T ed or Printed Name 

IACUC APPROVAL: -'------~-- - --- ----- ----- -~--- - --~ 
IACUC Chair or I I 
Des1gnee Signature Date 

Typed or Printed Name 
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B. SEARCH FOR Al TERNATIVES: 

In an effort to minimize pain and distress, the Animal Welfare Act (AWA) regulations require 
Principal Investigators (Pis) to consider alternatives to procedures that may cause more than 
momentary or sllght pain or distress to animals. The AWA also requires Pis to provide a 
written narrative of the methods used and sources consulted to determine the availability of 
alternatives, including replacement, reduction, and refinement of animal use. These 
alternatives should be consistent with the goals of the proposed research. Potential 
alternatives that do not allow the attainment of the goals of the proposed research are not, by 
definition, alternatives. The "3 Rs" are defined below: 

REPLACEMENT· An alternative that will be equally informative. Replacements include, but are not 
limited to: in vitro models, in silico methods, invertebrate models, and vertebrate models. 

REDUCTION: Reducing the number of animals to the minimum required to obtain scientifically valid 
data and demonstrating that the proposed research does not unnecessarily duplicate previous work. 
Reduction includes stat1st1cal methods to reduce animal numbers, and it addresses whether or not 
animals can be reused for other purposes. 

REFINEMENT: A procedure that lessens or eliminates pain or distress, thereby enhancing animal 
wel/-bemg. Housing, environmental enrichment, animal identification, anesthesia, analgesia, and 
euthanasia procedures can be refined, m addition to activities normally thought of as procedures, 
such as surgeries, tissue or fluid collection, etc. 

The fundamental goal of the AWA and USDA Policy #12 is to minimize pain and distress to 
animals; consequently, the regulations state that any proposed animal activity or significant 
changes to an ongoing animal activity must Include the following: (1) a rationale for involving 
animals, and the appropriateness of the species and the number of animals to be used; (2) a 
description of the procedures or methods designed to assure that discomfort and pain to 
animals will be limited to that which Is unavoidable in the conduct of scientifically valuable 
research, and that analgesic, anesthetic, and tranquilizing drugs wlll be used where indicated 
and appropriate to minimize discomfort and pain to animals; (3) a written narrative description 
of the methods and sources used to consider alternatives to procedures that may cause more 
than momentary or slight pain or distress to the animals, and; (4) the written assurance that 
the activities do not unnecessarily duplicate previous experiments. 

DATABASE SEARCHES 
A database search is considered to be the most effective and efficient method for demonstrating 
compliance with the federal regulations for consideration of alternatives to painful and distressful 
procedures, although other sources, such as conferences, colloquia, subject expert consultation, etc., 
may provide relevant and up-to-date information regarding alternatives, in lieu of or in addition to a 
database search Institutional policy requires investigators to specify at least two (2) 
databases or other acceptable sources that were used to determine that alternatives to animals 
have been considered, that the minimal number of animals have been requested, that the proposed 
research is not duplicative of previous work, and that alternatives to procedures that may cause more 
than momentary or slight pain or distress to the animals have been considered. For all database 
searches, the following Information must be provided: (1) the name of the database; (2) the 
date the search was performed; (3) the time period covered by the search, and; (4) the key 
words and/or the search strategy used. 
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retardation/reduced neonatal birth weight and epidemiologic studies have shown that adults with low birth weight are 
predisposed to hypertension and reproductive dysfunction. While these clinical studies cannot provide cause:effect 
information, they may become more meaningful when interpreted in light of results from our in vivo studies in the 
baboon. Clearly, the experimental baboon model and the multidisciplinary collaborative approach developed by the 
investigators permit a necessary evaluation of the interactions essential to fetal-placental development. Thus, the 
results derived from the completion of this study will provide important new insight into the communication that 
occurs between the fetus and placenta and ultimately improve our knowledge of the regulation of pregnancy 
maintenance and development of neonatal self-sufficiency and reproductive function in the human. Finally, the 
search of the databases outlined in Section B question 3, did not identify any alternative methods/procedures for 
conduct of studies to examine role of pregnancy on placental-fetal development and impact of the hormonal milieu in 
utero on physiologic/reproductive function in adulthood. Rather, the search identified manuscripts that demonstrated 
the value and acceptability of the baboon as a model for studies of human pregnancy 

5 Discuss the appropriateness of the species (and the animal strain; if applicable) chosen to meet the 
object1ve(s) of the study 

In the present study, we propose to continue our use of the pregnant baboon as a model to study the 
developmental regulation of maternal, uteroplacental, and fetal adrenocortical, skeletal muscle and hepatic maturation 
and function in human pregnancy as well as impact of the intrauterine hormonal milieu on neonatal growth and 
physiologic (e.g. glucose tolerance; vascular function) function in adulthood. Because the maternal, fetal, and 
placental units are functionally interrelated during human and nonhuman primate pregnancy, e.g. estrogen 
biosynthesis, they cannot be evaluated separately. Therefore, in vitro approaches utilizing isolated tissues do not on 
their own permit an assessment of the maternal-fetal-placental endocrine system. As in humans, the baboon 
possesses a hemochorial and monodiscoid placenta and a functional fetoplacental unit, in which the fetal adrenal 
gland provides the major portion of C1s-steroid precursors required for placental estrogen formation. Because non 
primate laboratory animals, e.g. the laboratory rat, do not exhibit hemochorial placentation and do not possess a 
fetoplacental unit for the biosynthesis of hormones such as estrogen and maturation of fetal organ systems including 
the adrenal occurs post-natally (i.e. extra-uterine), their applicability to the human is limited. 

The qualitative and quantitative hormonal profiles exhibited in pregnant baboons are also similar in many 
important respects to those in pregnant women. For example, the progesterone production rate and serum 
progesterone concentrations are elevated during pregnancy in baboons as in women. This contrasts with other 
nonhuman primates, e.g. rhesus monkeys, in which serum progesterone concentrations and production rates are 
similar in the pregnant and nonpregnant states. An elevation in the quantities of progesterone in the peripheral 
circulation is essential to enable their manipulation and thus study of the regulatory factors involved. Similarities in the 
metabolism of progesterone during baboon and human pregnancy further support the use of the baboon for the study 
of steroid hormone production. Thus, the major metabolite of progesterone in women and baboons is pregnanediol, 
while in rhesus monkeys it is androstenedione. The concentrations and patterns of estradiol and estrone in the 
maternal circulation of pregnant baboons are similar to those in pregnant women, while the concentration of estradiol 
in rhesus monkeys at term is an order of magnitude less than in women. Corticosteroid production and metabolism 
also are similar in female baboons and humans. Indeed, the rate of cortisol production and excretion, type and degree 
of conjugation and formation of tetrahydrocortisol and tetrahydrocortisone as major metabolites are very similar in 
baboons and women. This contrasts with other nonhuman primates including most new-world primates (owl, squirrel 
and marmoset monkeys) in which serum cortisol levels and production rates are excessively high and comparable to 
those in humans with Cushing Syndrome. 

Therefore, the baboon provides an excellent, scientifically valid model for the study of the endocrinology of human 
pregnancy. Finally, the >30 years of baseline data which this laboratory has obtained in pregnant baboons forms a 
critically important basis for the continued use of this animal model and further points to the value and peer-reviewed 
acceptance of the baboon for the study of the endocrinology of human pregnancy. Moreover, the search of the 
databases outlined in Section 8 question 3, did not identify any alternative methods/procedures for conduct of studies 
to examine role of pregnancy on placental-fetal development and impact of the hormonal milieu in utero on 
physiologic/reproductive function in adulthood. Rather, the search identified manuscripts that demonstrated the value 
and acceptability of the baboon as a model for studies of human pregnancy. 

The numbers used are the minimum to permit collection of statistically valid and scientifically meaningful data. 
Sample size for comparison of means by treatment was determined by estimating the variance as from previous 
studies {1972-10) in my laboratory and assuming the populations are normally distributed obtained as outlined in 
Daniel (Biostatistics: A Foundation Analysis in the Health Sciences, 4th Ed., 1987). 
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6 Describe the steps taken to reduce the number of animals required tor the study (e.g , replacement with 
m vitro procedurf::s, refinement of experimental design, refmement of procedural techniques) 
As indicated above, there is no way to perform these studies in humans and the potential impact on the 
development of new treatment regimens for maternal/fetal medicine is profound. Other animals, such as rodents, 
cannot be used as they differ (e.g. placentation) considerably from the human. The baboon, like humans has a 
fetoplacental unit and a similar hormonal profile, placental metabolic machinery and fetal adrenal 
anatomy/biochemistry. Moreover, examination of isolated human tissue or computer simulations does not permit 
elucidation of the interaction between mother, placenta, and fetus in pregnancy maintenance/fetal development/ 
parturition. We have refined our experimental designs such that we use the same animal preparation to examine 
the role of estrogen on placental as well as fetal development and maternal well-being. In other words, we do a 
single primary experimental manipulation (e.g. injection of estrogen) and monitor the mother throughout the 
pregnancy (e.g. ultrasound; peripheral blood sampling for hormone and blood chemistries) and examine several 
aspects of placental (e.g. endovascular invasion; placental microvilli) and fetal organ system (e.g. skeletal muscle; 
gonad; adrenal; liver; pituitary) development and function. Finally, the search of the databases outlined in Section 
B question 3, did not identify any alternative methods/procedures for conduct of studies to examine role of 
pregnancy on placental-fetal development and impact of the hormonal milieu in utero on physiologic/reproductive 
function in adulthood. Rather, the search identified manuscripts that demonstrated the value and acceptability of 
the baboon as a model for studies of human pregnancy. 

7. Will the animals be sub,1ected to procedures that may cause more than momentary or shght pain or 
distress? [NOTE: These procedures include env,ronmerital, nutntlonal, or behaVJoral mod1f1c-aflons 
that mcrease stress, as well as chronic food or water depnvation. J 
~ Yes (A database search is required. Complete Question 8) __ NO (Skip to Question 9) 

8 If alternative procedures were identified, describe the pro-::edures below and explain why ~hey are not 
scie-ntifically appropriate for this research project. 

No. The search of the databases outlined in Section B question 3, did not identify any alternative methods/ 
procedures for conduct of studies to examine role of pregnancy on placental-fetal development and impact of the 
hormonal milieu in utero on physiologic/reproductive function in adulthood. Rather, the search identified 
manuscripts that demonstrated the value and acceptability of the baboon as a model for studies of human 
pregnancy. 

9. I$ the proposed study duplicative of research previously undertaken by the investigator or other 
scientists? If yes, describe the duplicative nature of this project and provide scientific 
justification for completing this study. 

No. Thus, the search of the databases outlined in Section B question 3, did not identify any alternative methods/ 
procedures for conduct of studies to examine role of pregnancy on placental-fetal development and impact of the 
hormonal milieu in utero on physiologic/reproductive function in adulthood. Rather, the search identified manu
scripts that demonstrated the value and acceptability of the baboon as a model for studies of human pregnancy. 

10. Feder::il regulations require a written rationale/justif1cat1on for the number of animals requested to 
complete. this study. Desi::ribe the stat1st1cal test (e g, power anc1/ysis and/or other rationale, such as 
tissu& collect1or, needs and breedmg efficiency) used to determine the number c,f animals required to 
complete the proposed study, and provide the results of the test. 

NOTE: The IACUC may require a consultation with a statistician. 

Throughout the course of conduct of our studies we have consulted a statistician at EVMS (or at the University of 
Maryland). For example, for analysis of the number of samples required to ascertain whether there are statistical 
differences (P<0.05) between populations in tissue morphology and/or expression of mRNA and/or protein 
biochemical measures (e.g. estrogen receptor mRNA/unit housekeeping gene) using analysis of variance with post 
hoc comparison of means by the Neumann-Keuls statistic and appropriate transformation of variables to satisfy 
ANOVA assumptions, there will be > 80% power to identify differences between the 3 or 4 treatment groups with 
n=8/group (0 = 2.0). For analysis of histology and levels of factors in tissue samples from conduct of Studies I and 
II, statistical differences (P<0.05) between populations in tissue morphology (i.e. number of spiral arteries 
remodeled/total number of spiral arteries; placental microvillus number/height) and biochemical development (i.e. 
GLUT~4 protein and mRNA levels) will be determined by analysis of variance with post hoc comparison of the 
means by the Newman~Keuls statistic and appropriate transformation of variables to satisfy ANOVA assumptions. 
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F. RESEARCH DESIGN: 

13 The IACUC reviewers are scientifically knowledgl3able, how13ver, they may not be experts in your specific 
field of study Please provide a brief (i e., one or two paragraphs) overview of the project design and how 
each eJ1:pemnental goal relates to the proJeGt design. The description should provide a sequential overview 
of all procedures arid should ar.,.x,unt for each ammal subject by experimental group The: overview should 
be followed by a chronologi0al description of all experimental procedures related to the care and use of the 
animals. The use of tables and flow charts to organize the procedures, numbers of animals, and 
schedules is recommended. Do not paste in method sections from grant apphcat1ons or Journal articles. 
Do not include methods pertaining tom vitro work. unless 1t apphes to the care and use of animals. For 
each animal or experimental group, provide information on the dur13tion of each procedure (i e., flwd or 
tissue collections, metnods, sites, volumes/weights, frequencies, etc ) and the total t1mei from iri1t1al contact 
to oompletion, Although procedures involving drug manipulations and surgery are detailed in other 
sections of this form, their application in the research design should be stated here. Any 
procedures not covered in later sections of this form must be completely detailed in this section. 

By reading only this section of the Initial Review Form, the IACUC should be able to clearly 
determine each experiment being performed on each individual animal. 

General overview of the project: 
The overall goal of the project is to elucidate the role of estrogen in primate pregnancy on development of the 

fetus/placenta and impact on physiologic processes in the offspring. Over the past 30 years this laboratory using the 
baboon as a model for human pregnancy, has shown that estrogen is a key hormone important for placental and fetal 
development. Moreover, our studies have shown that critical organ systems as well as metabolic processes in the fetus 
appear to be programmed by estrogen, consistent with the new prevailing theory that in addition to our genetic makeup, 
who/what we are physiologically as adults is established in utero by epigenetic mechanisms (e.g. programming). Thus, 
interference with this intrauterine programming either by premature birth, poor fetal growth, exposure to environmental 
factors that interfere with and or enhance estrogen action increase the risk for development in adulthood of diseases 
such as hypertension and diabetes. Thus, it is critical to understand what estrogen is doing. However, in examining the 
role of estrogen it is important to recognize that the source and levels of this hormone change during pregnancy. During 
the first trimester (days 1-60 in the baboon; term= 184 days), the maternal ovary is the source of estrogen and maternal 
(as well as fetal) estradiol levels are typically relatively low and more like that during the follicular phase of the mother's 
menstrual cycle (i.e. <300 pg/ml). At the end of the first trimester, the placenta takes over and becomes the source of 
estradiol. As a result, the maternal (and fetal) levels of estradiol increase daily throughout the second half of gestation 
and by term exceed 5,000 pg/ml (fetal estrogen levels are about 20% of those in the mother). Based on our studies and 
proposed new experiments, too much estrogen early in gestation (e.g. as can occur in 'in vitro" pregnancies; exposure of 
mother to estrogen like-molecules in the environment) or interference with the availability/action of estrogen during the 
second half of gestation (exposure to environmental inhibitors of the estrogen receptor; premature delivery) are equally 
harmful to placental/fetal development and physiologic function in adulthood. 

STUDY I: ROLE OF ESTROGEN IN EARLY GESTATION 
During the period of relatively low estrogen, numerous events occur that are essential for establishment of a 

successful pregnancy. Notably, the placenta and fetus must develop blood vessels, gain accessibility to nutrients in 
mother's blood and coordinate/regulate blood flow. To accomplish these things, cells in the newly developing placenta, 
specifically the extra villous trophoblast (EVT) migrate and attach to the uterine spiral arteries that supply mother's blood 
to the uterus and products of conception. These placental cells erode about 80%-90% of the smooth muscle that comprise 
the blood vessels. Moreover, about 50%-70% of the vessels are "invaded" by the placental cells a process termed 
remodeling and which renders these vessels unable to respond to vasoactive agents and thus do not contract (e.g. when 
mom gets anxious/stressed). Thus, the invaded vessels are transformed from low-capacity-high resistance to high 
capacity-low resistance vessels and blood just "dumps" into the placental interviflous space and serves as a reservoir of 
nutrients (e.g. oxygen; glucose) for the fetus. The vessels offer no resistance to flow and as a result do not significantly 
influence mother's blood pressure. This critical process is essentially over by the middle of the second trimester. But what 
regulates this and why does it end at this time? This is a critical question because we now know that in women who 
develop the pregnancy complications, preeclampsia and intrauterine growth restriction, there is "shallow placental 
invasion", i.e., the mother's uterine arteries are not adequately invaded by the placental cells. Preeclampsia is life 
threatening and often complicated by increased maternal blood pressure and reductions/complications in placental and 
fetal blood flow that severely restrict fetal growth. During the previous project period, we showed that by simply injecting 
the baboon mother in the first trimester with estradiol and increasing estrogen levels to those normally seen at the 
beginning of the second trimester, we inhibited placental production of vascular endothelial growth factor (VEGF), blocked 
placental invasion of the uterine arteries, and disrupted placental/fetal blood flow and response of the fetal-placental 
vessels to the vasoactive agent serotonin. In the current project period we propose experiments to determine the 
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mechanism by which estrogen elicits these effects and ascertain impact on placental and fetal development and whether 
changes in fetal blood flow persist into adulthood and thus were programmed in utero. Briefly, female baboons within our 
primate colony are mated with male baboons of proven fertility, pregnancy confirmed by ultrasound or absence of sex skin 
swelling and menses. 
Experimental Treatment Groups: 

Group 1: Untreated; day 60, placenta/fetus delivered, euthanized and studied (n = 8) 
Group 2: Maternal estradiol daily on days 25-59; day 60, placenta/fetus delivered, euthanized and studied (n = 8) 
Group 3: Untreated; maternal studies - days 80, 100, 150, 160; day 175 placenta/fetus delivered, euthanized and studied 
(n = 8) 
Group 4: Maternal estradiol daily days 25-59; maternal studies- days 80, 100, 150, 160; day 175, placenta/fetus delivered, 
euthanized and studied (n = 8) 
Group 5: Untreated; maternal studies-days 80,100,150,160; deliver spontaneously; offspring reared and metabolic and 
vascular function studied pre and postpuberiy (n = 8) 
Group 6: Maternal estradiol-daily days 25-59; maternal studies-days 80,100, 150, 160; deliver spontaneously; offspring 
reared and metaboHc and vascular function studied pre and postpuberiy (n=8) 

Study I Maternal Experiments 
N= Treatment Group Blood Sampling 

16 With orwlthoutestradiol 2-4 day Intervals 
benzoate (25µgfkg 11ml under ketamlne 
sesame oil, sc sedation 

16 With or without estradlol 2-4 day intervals eany (-8~120d) 
benzoate (25µg/kg / 1 ml under ketamine and late (~140- a 
sesame oil, sc sedation 160d estation 1 

16 With or without estradiol 2-4 day intervals early (-80-120d) ea 
benzoate (25µg,1(g / 1 mi under ketamlne and late (~140- and 
sesame oil, sc sedation 160 d station 160 d estation 

* ivGTT = intravenous glucose tolerance test; FMD = test flow mediated dilation of brachia I artery) 
... Studies In offspring described on p. 18-19 

Total number of pregnancies for Study I: N = 48 (8/group x 6 groups) 

Serotonin infusion (fetal 
flow Doppler under 

Total number of neonates/offspring delivered/reared for Study I: N = 16 (8/group x 2 groups) 

Delivery Status 
(under isoflurane / 02 

Intubation 
C-sectlon --SOd fetus 
euthanized 

C-section ~165-175d 
fetus euthanlzed 

Spontaneous 
delivery neonate 
survives-

STUDY II: ROLE OF INCREASING LEVELS OF ESTROGEN DURING THE SECOND HALF OF GESTATION 
During the second half of pregnancy in humans and baboons, there is a tremendous increase in estrogen production 

by the placenta accompanied by significant growth, differentiation and maturation of the fetus and the placenta. Our 
laboratories have shown that this increase in estradiol is essential for structural and functional maturation of the placenta 
(e.g. microvilli; enzymes controlling cortisol metabolism) and organ systems in the fetus including the fetal ovary and 
adrenal gland. Moreover, estrogen also appears to program tissues/organ systems of the fetus that impact insulin 
sensitivity. Interest in estradiol in pregnancy is heightened as mentioned above by studies showing that factors which 
interfere with the availability or action of estradiol increase risk for development of disease including diabetes in adulthood. 
Our overall goal is to ascertain the mechanisms by which estrogen regulates development of the primate fetal adrenal 
gland and development of insulin sensitivity in adulthood. To test our hypotheses, we treat pregnant baboons with an 
aromatase inhibitor (letrozole} without/with estrogen to reduce/restore estrogen production during the second half of 
gestation and remove fetal tissues, e.g. adrenal glands, skeletal muscle, fat, liver, lung, heart and the pancreas to study 
expression of proteins that are essential for insulin action. In vitro studies are also performed to determine the mechanism 
of estrogen action including incubation of fetal adrenal cells with ACTH in presence/ absence of estradiol or the estradiol 
receptor agonists and/or inhibitors of downstream signaling molecules. We also examine maternal glucose homeostasis 
(e.g. glucose-tolerance tests; fasting insulin) and other hormones/factors (e.g. androgens, cortisol, cytokines) to confirm 
that alterations in the fetal adrenal, ovary or fetal tissue glucose tolerance/ insulin sensitivity are not the result of 
modification of maternal mechanisms. Finally, neonates born to mothers treated in utero with nothing, aromatase inhibitor 
± estrogen are raised to adulthood (puberty at 36-48 months of age) and adrenal function as well as glucose 
tolerance/insulin action and microvascular blood flow by Doppler contrast enhanced ultrasound studied prior to and after 
onset of puberty to determine impact of estrogen programming of fetal adrenal and fetal metabolic systems on metabolic 
and adrenocortical function in adulthood. 

Briefly, female baboons within our primate colony are mated with male baboons of proven fertility, pregnancy 
confirmed by ultrasound and/or fetal sex determined by chromosomal analysis of fetal cells isolated from amniotic fluid 
obtained at day ~80-100 of gestation (term= day 184). Procedure is performed during initial IVGTT to reduce number of 
sedations. 

Experimental Treatment Groups: 
Group 1: Untreated; maternal ivGTT" and FMD* day 80 and 90; fetus delivered and studied day 100 (n = 8) 
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Group 2: Untreated; maternal ivGTT (day ~80 and ~150) and FMD (day ~100 and ~160); fetus delivered/studied day 165-
170 (n = 8) 
Group 3: Maternal letrozole daily days 100-170; maternal ivGTT (day ~80 and ~150) and FMD (day ~100 and ~160); fetus 
delivered/studied day 165-170 (n = 8) 
Group 4: Mat9rnal letrozole + estradiol daily days 100-170; maternal ivGTT (day ~80 and ~150) and FMD (day ~100 and 
~160); fetus delivered/studied day 165-170 (n = 8) 
Group 5: Untreated; maternal ivGIT (day ~80 and ~150) and FMD (day ~100 and ~160); mothers deliver spontaneously 
and offspring metabolic, vascular and adrenal function determined before and after puberty (n = 8) 
Group 6: Maternal letrozole daily days 100-170; maternal ivGTT (day ~80 and ~150) and FMD (day ~100 and ~160); 
mothers delivered via c-section and offspring metabolic, vascular and adrenal function determined before and after 
puberty (n = 8) 
Group 7: Maternal letrozole + estradiol daily days 100-170; maternal ivGTT (day ~80 and ~150) and FMD (day ~100 and 
~160); mothers deliver spontaneously and offspring metabolic, vascular and adrenal function determined before and after 
puberty (n = B) 

Total number of pregnancies for Study II: N = 56 (8/group x 7 groups) 
Total number of neonates delivered/reared for Study II: N = 24 (8/group x 3 groups) 

Study II Maternal Experiments 
N= Treatment Group 

8 

24 

16 

8 

No treatment 

With or without letrozole I 
letrozole +estradiol (~100-
170d both 115 /k 
Wrth or without letrozole 
+estradiol (~100-170d) both 
115 .k 
Wrth 1etrozole (~100-170d) 
115µg/kg 

Blood Sampling •1VGTT(under FMD(under 
ketofol, 0 2 via ketofol, 02 via 
intubation Intubation 

2-4 day intervals early (~80-120d) earty (~80-120d 
under ketamlne and late (~140- and I 
sedation 160d estation 160d 
2-4 day intervals early (~80-120d) earty 
under ketamine and !ale (~140- and I 
sedation 160d estation 160d 
2-4 day intervals early (~80-120d} early 
under ketamine and late (~140- and 
sedation 160d estatlon 160d 
2-4 day intervals ear1y (~80-120d) earty 
under ketamlne and late (~140- and late (~140-
sedation 160d) estation 160d estation 

• ivGTT = irrtravenous glucose tolerance test; FMD = test flow mediated dilation of brachia.I artery] 
""Studies in offspring described on p. 18-19 

Overall total number of pregnancies for Studies I and II: N = 104 

Serotonin infusion (fetal 
flow Doppler under 
ketofol, 0 , via intubation) 

Total number of neonates/offspring delivered/reared for Studies I and II: N = 40 

Delivery Status 
(under isoflurane 
I O intubation 
C-sectlon ~100d 
fetus euthanized 

C-sectlon ~165-
175d fetus 
euthanized 
Spontaneous 
delivery neonate 
survives 
C-seclio11 ~165-
175d neo11ate 
survives•• 

This research program continues to function as a collaborative effort with colleagues at the University of Maryland as has 
occurred over the past 30 years. Thus, approximately 50% of the studies/animal treatments will be performed at the 
University of Maryland and 50% at EVMS and tissue samples shipped between Institutions. Therefore, a total of 53 
pregnancies are required at EVMS. As treatments are associated with a 200./4 loss due to spontaneous abortion, or 
fa/lure of neonate to thrive In an extrauterfne environment, a total of 64 pregnancies (or 13 pregnancies/year over 
a 5-year period) are required to complete the objectives outlined. Based on our experience and multiple use of 
baboons (control, estrogen suppression, estrogen treatment etc), a population of 20 adult female and 3 adult male 
baboons (proven breeders) is required to meet the objectives of this study. Because multiple surgeries are limited, we also 
have determined that we need to purchase at least 3 and up to 5 adult female baboons yearly to "turn over" the colony. 

SURGERIES/PROCEDURES IN ADULT PREGNANT ANIMALS: 
HUSBANDRY: 

All baboons are housed in USDA regulated cages. Socialization and behavior is monitored by Pl staff and CompMed 
jointly. When possible, female baboons are socialized and pair housed with compatible females. Some pairs are fully open 
allowing free interaction. In some cases as a result of aggressive behavior causing injury or other negative physical 
conditions, two females are 'partial paired' meaning they do not have continues free interaction but are restricted allowing 
tactile contact and socialization on a limited level. There are some animals which cannot successfully be paired to any 
level. All animals are housed in rooms with multiple other animals allowing for vocal and visual stimuli. Socialization 
records are documented and kept by CompMed. Cycling adult female baboons are paired with male baboons for breeding 
purposes 5 days prior to ovulation as determined by perinea! turgescence or sex skin swelling. Pregnancy is confirmed by 
ultrasound on day 25 (day 0 = day of ovulation; perinea! detumescence) and/or failure to menstruate and absence of 
sexual skin swelling. 

Blood Sampling: Animals are sedated with ketamine (10-15mg/kg IM). Blood samples are taken from the femoral or 
saphenous vein at 2-4 intervals dependent on treatment group. The area is cleaned with alcohol and blood samples (3-5 
ml) obtained using 23g-21g needle for determination of blood chemistries (e.g. Na, K, glucose) and hormone profiles 
{cortisol, androgens, estradiol; insulin, prolactin, growth hormone, ACTH). Blood chemistry will be checked monthly using 
in house iSTAT analyzer. Animals will be weighed once a month when on study. The total blood sample volume< 10% 
total blood volume/not to exceed 1 0 mVkg/month. Animals are returned to home cage and monitored for recovery. 
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Intravenous glucose tolerance test (lvGro at early and late gestation with amniocentesis at early gestation: An 
ivGTT will be performed at early (~80-120d) and late (~140-160d) gestation. Baboons (14kg -20kg body weight} are fasted 
overnight, and sedated with ketamine, intubated and 02 delivered. Back of both legs are shaved for catheter placement. 
Anesthesia is achieved via IV into an antecubital vein and a constant infusion of ketamine (0.1 mg/kg) and propofol (0.2 
mg/kg) 0.6ml/minute. Once sedated, two base line blood samples are collected and blood glucose and blood 
chemistries/gas levels determined using IStat. Approximately three minutes later, at experimental time zero, a bolus of 
glucose (0.25 grams/kg BW) is injected over a 10-15 second period into the antecubital vein. Blood samples (total blood 
sample volume< 10% total blood volume/not to exceed 10 ml/kg/month) are collected from the saphenous vein catheter 
at 1, 3, 5, 10, 20, and 30 mins. During the experiment, the animal is constantly monitored for BP, HR, respiration, and 
warmed via warming blanket. At early gestation, after final blood sample is taken, fetal/placental position is determined 
using GE Logic+ ultrasound. The abdomen is cleaned with alcohol and an 18g x 2in needle inserted through the uterine 
wall into the amniotic cavity and 10 ml collected. Fetal HR is rechecked. This portion of the procedure takes less than 10 
minutes. At completion of the experiment, animal is given 1cc (10mg/kg} iron dextran lM. Catheters removed and animal 
will be monitored for swallowing reflex and response to stimuli before extubated. Animals are then returned to their cages. 
Completing iv GTT and amniocentesis concurrently reduces the number of sedations. 

Brachia/ arterial flow mediated dilation fFMDJ following shear stress by Doppler ultrasound. A non-invasive FMD 
will be performed at early (~80-120d) and late (~140-160d} gestation in adult pregnant. Briefly, baboons are fasted 
overnight, and sedated with ketamine. Animals are intubated and 02 is delivered. Anesthesia is achieved via JV into an 
antecubital vein and a constant infusion of ketamine (0.1 mg/kg) and propofol (0.2 mg/kg) 0.6ml/minute. Doppler flow 
analysis of brachia! artery diameter and flow determined before and after induction of shear stress. During the experiment, 
the animal is constantly monitored for BP, HR, respiration, and warmed via warming blanket. Baseline measurements of 
the brachia! artery are taken once stable plane is established (BP and HR stabilize). Doppler flow analysis of brachia! 
artery diameter and flow will then be determined over a 5 minute period (7 measurements}. To induce stress response, a 
blood pressure cuff is placed distal to the brachia! artery (wrist) and pressure increased to 50 mmHg above systolic 
pressure for 5 minutes to occlude flow. The cuff is then released which induces shear stress (increased flow} which should 
induce endothelial cell nitric oxide production and cause vasodilation. Fetal HR is checked at the start and finish of the 
experiment via ultrasound. Once measurements are complete, anesthesia will stop and the animal will be monitored for 
swallowing reflex and response to stimuli, extubated and returned to the home cage to be monitored until upright. Blood 
chemistry is evaluated at the start or completion of the experiment. 

Doppler analysis of utero-fetal-placental blood flow and response to serotonin at term (day-160-170): As indicated 
in discussion of Study I, uterine artey remodeling is suppressed in baboons administered estradiol (25 µg/kg maternal 
body wt} daily on days 25-59 of gestation and have proposed that the latter impacts utero-placental blood flow dynamics 
later in gestation. To test this hypothesis, we propose to determine basal (resting} and serotonin-induced uterine arterial 
and umbilical (fetal} arterial and fetal middle cerebral arterial blood flow dynamics as well as fetal heart rate using 2D 
Doppler ultrasound during late gestation in pregnant baboons untreated or treated on days 25-59 with estradiol (25 µg/kg; 
Study I}. Baboons are sedated with ketamine, and a catheter inserted into a peripheral saphenous vein and into an 
antecubital vein and a constant infusion via the saphenous vein of ketamine (0.1 mg/kg} and propofol (0.2 mg/kg)/0.25 ml 
saline/minute initiated and animals monitored for BP, HR, respiration, and warmed via warming blanket. A baseline blood 
sample (3-5ml} is obtained IV catheter to determine blood chemistries, gases and acid/base status and subsequent 
analysis of estradiol, progesterone and androgens. Animals are infused with saline (0.5 ml/min) for 20 minutes and fetal 
heart rate measured/monitored and uterine, umbilical, and fetal middle cerebral arterial blood flow dynamics determined 
during the final 5 minutes of infusion using 2D Doppler ultrasound. After collection of baseline data, a maternal infusion of 
serotonin (4 µg/kg/min) is initiated and fetal heart continuously measured and blood flow/ chemistry studies performed 
during the final 5 mins of this 20 minute infusion. Upon completion, the dose of serotonin is increased to 8 µg/kg BW/min 
and blood flow/chemistry analyses determined as described. Infusion of serotonin will be stopped immediately should fetal 
heart rate decrease to 80 bpm. If fetal HR stays below 80 bpm for more than 3 minutes, terbutaline will be administered 
IV/SQ to the mother under direction of the attending veterinarian to alleviate the fetal bradycardia. If fetal HR does not 
return to normal and continues to drop or fetal demise appears imminent, a cesarean section will be performed after 
consulting with the AV as described in our protocol. Fetal HR is checked at the start and finish of the experiment via 
ultrasound. At completion of the experiment catheters removed and animal will be monitored for swallowing reflex and 
response to stimuli before extubated. Animals are then returned to their cages. 
Cesarean section: On days ~60 to ~170 of gestation based on the study group, baboons are sedated with ketamine (10-
15 mg/kg), intubated, intubated and anesthetized with isoflurane/oxygen and vitals (e.g. HR, BP, CO2, RR, and 
temperature) monitored by CompMed staff. A catheter is placed in the antecubital/brachial vein and IV fluids administered. 
A second catheter is placed in the saphenous vein for blood sampling using a 19g catheter 24inches in length and IV 
fluids administered (1.6 ml/min over a 90 min period}. The animal's abdomen/surgical site is shaved and scrubbed with 
alcohol and Betadine solution. The animal is draped using sterile technique. Blood samples (3-5ml) are obtained from the 
mother at 'O' time, mid procedure and post placental delivery via saphenous catheter. Prior to surgery, a proper plane of 
anesthesia will be assured by lack of response to a noxious stimulus such as toe pinch. A vertical mid-line incision is made 
using a 10 blade. The incision is 4-24cm in length depending on gestational age. Once the abdomen is open, the uterus is 
externalized and examined for placenta location. Mother's ovaries are examined for evidence of ovulation/corpus luteum. 
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Two to four uterine vein blood samples are taken (5 ml) using a 23g needle. Warm, sterile fluids are applied to the uterus 
as needed. Fetal crown is localized and a horizontal incision is made in the uterus to remove the fetus. A sample of 
amniotic fluid is recovered using a syringe. Once the fetus is carefully exteriorized, umbilical vein and artery samples are 
taken using a 23g butterfly set (4-8 ml) for hormone, metabolic and blood gas analyses. The umbilical cord is double 
clamped to ensure the safety of the mother. At this point, one of four procedures will follow: 1) fetus is euthanized and 
mother recovers; 2) fetus and mother are euthanized; 3) fetus and mother survive; 4) fetus survives and mother is 
euthanized. Details of each procedure will be outlined In separate Attachment E forms. 

SURGERIES/PROCEDURES IN ALL EVMS BORN NEONATES: 
Blood Sampling. Babies are examined daily by Dr. Pepe's staff and weaned from their mothers at 8-12 months of age. At 
2-4 week intervals beginning at approximately 6 months of neonatal age, mothers are sedated with ketamine and all 
neonates removed, sedated with ketamine, weighed, a gross physical examination performed by Pl staff and blood 
samples {3 ml) obtained using 23g-21g needle for determination of blood chemistries {e.g. Na, K, glucose) and hormone 
profiles (cortisol, androgens, estradiol; insulin, prolactin, growth hormone, ACTH). The following studies will be performed 
prior to and after onset of puberty. (total blood sample volume < 10% total blood volume/not to exceed 10 ml/kg/month) 
Animals are returned to home cage and monitored for recovery. 

Intravenous glucose tolerance tests with muscle biopsy T'0'&'30': an ivGTTwill be performed prior to puberty at ~24-
30 months and at one-two year intervals after puberty into adulthood {to age 15 years). Briefly, baboons are fasted 
overnight, and sedated with ketamine. Animals are intubated and 02 is delivered. Back of both legs are shaved for 
catheter placement. Anesthesia is achieved via IV into an antecubital vein and a constant infusion of ketamine (0.1 mg/kg) 
and propofol (0.2 mg/kg) 0.6ml/minute. Once sedated, two base line blood samples are collected and blood glucose and 
blood chemistries/gas levels determined using !Stat. Approximately three minutes later, at experimental time zero, a bolus 
of glucose (0.25 grams/kg BW) is injected over a 10-15 second period into the antecubital vein. Blood samples (total blood 
sample volume < 10% total blood volume/not to exceed 10 ml/kg/month) are collected from the saphenous vein catheter 
at 1, 3, 5, 10, 20, and 30 mins. During the experiment, the animal is constantly monitored for BP, HR, respiration, and 
warmed via warming blanket. In the ivGTT performed at 24-30 months of age and in one ivGTT performed post-pubertal 
year of age, a biopsy of skeletal muscle {vastus lateralis) will be obtained prior to {zero time) and 30 minutes after injection 
of glucose which will cause a rise in insulin levels and allow us to determine responsivity of skeletal muscle (e.g. 
expression of insulin signaling molecules; metabolic enzymes as determined by Western bloVRT-PCR) and relate findings 
to insulin sensitivity/resistance as determined by the ivGTT. See Attachment E for complete biopsy description. At 
completion of the experiment, animal is given 1cc (10mg/kg) iron dextran IM. Catheters removed and animal will be 
monitored for swallowing reflex and response to stimuli before extubated. Animals are then returned to their cages. 

Terminal IVGTT with muscle biopsy T'0'&'30' For those animals that have completed the study of the role of estrogen 
in pregnancy, a terminal study will be done as outlined above. Once second biopsy has been taken, the animal will be 
euthanized via IV injection of Beuthansia-D solution. Once death is confirmed with absence of heartbeat, tissues will be 
harvested as listed later. 

Brachia/ arterial flow mediated dilation {fMDJ following shear stress by Doppler ultrasound: non-invasive FMD will 
be performed prior to puberty at ~24-30 months and at one-two year intervals after puberty into adulthood (to age 15 
years). Briefly, baboons are fasted overnight, and sedated with ketamine. Animals are intubated and 02 is delivered. 
Anesthesia is achieved via IV into an antecubital vein and a constant infusion of ketamine {0.1 mg/kg) and propofol {0.2 
mg/kg) 0.6ml/minute. Doppler flow analysis of brachia! artery diameter and flow determined before and after induction of 
shear stress. During the experiment, the animal is constantly monitored for BP, HR, respiration, and warmed via warming 
blanket. Baseline measurements of the brachia! artery are taken once stable plane is established {BP and HR stabilize). 
Doppler flow analysis of brachia! artery diameter and flow will then be determined over a 5 minute period (7 
measurements). To induce stress response, a blood pressure cuff is placed distal to the brachia] artery {wrist) and 
pressure increased to 50 mmHg above systolic pressure for 5 minutes to occlude flow. The cuff is then release which 
induces shear stress (increased flow) which should induce endothelial cell nitric oxide production and cause vasodilation. 
This study will allow us to ascertain whether endothelial function is compromised and thus programmed in utero. Once 
measurements are complete, anesthesia will stop and the animal will be monitored for swallowing reflex and response to 
stimuli, extubated and returned to the home cage to be monitored until upright. Blood chemistry is evaluated at the start or 
completion of the experiment. 

Brachia/ artery flow by 2D Doppler and Microvascular flow by contrast enhanced ultrasound/microbubble 
(CEUIMBJ Doppler: An experiment is performed prior to puberty at ~24-30 months and repeated in the post pubertal 
period at 6-12 years of age. Briefly, baboons are fasted overnight, and sedated with ketamine. Animals are intubated and 
02 is delivered. Anesthesia is achieved via IV into an antecubital vein and a constant infusion of ketamine {0.1 mg/kg) and 
propofol {0.2 mg/kg) 0.6ml/minute. During the experiment, the animal is constantly monitored for BP, HR, respiration, and 
warmed via warming blanket. 3-5ml blood is collected via saphenous or femoral vein for analysis of blood chemistries, 
acid/base and gases {I STAT), saline is infused {0.2 ml/min) via the antecubital vein and Doppler analysis of brachia! 
artery diameter {right or left arm) and flow then determined over a 5 minute period (~7 measurements). Sterile lipid
encapsulated perfluorocarbon gas 2 µm diameter MB contrast agent {4 x 108/kg BW) will then be infused via the 
antecubital vein {1.0 ml/min). Bubbles are recognized by the 6.0-2.0 MHz 6C2 curvilinear transducer/CEU probe stabilized 
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over an area of the alternate arm and regions of interest identified on the computer. The MB are then broken by increasing 
the mechanical index from 0.2 to 1.0 for 2 seconds. The rate of MB contrast agent replenishment is then determined over 
the subsequent 60 seconds {all computerized; image capture= 1 frame/200 msec) and rate of refilling, slope and time to 
refill reflect flow velocity and the plateau achieved reflects total blood volume. Values are generated by computerized 
Axium Auto Tracking Contrast Quantification software. The increase in mechanical index {noise) to 1.0 does not harm 
vessels or cause sonoporation which requires increasing the mechanical index to 1.9. Baboons will then receive an 
infusion of pharmaceutical grade phenylephrine at 1 and 5 µg/kg bw/min/0.3 ml saline or of pharmaceutical grade 
nitroprusside at 1 and 3 µg/kg bw/min/0.3 ml saline, or of chemical grade acetylcholine (4 and then 8 µg/kg bw/min/0.3 ml 
saline before and during concomitant infusion of chemical grade N-nitro-L-arginine methyl ester (L-NAME; 40 µg/kg 
bw/min) for 5-7 min per dose to permit the brachia! flow and measurements. The maximum dose of phenylephrine (5 µg/kg 
bw/min) proposed in the baboon is well within the range (10 µg/kg bw/min) that is administered to humans and which does 
not elicit excessive hypertension or tachycardia. The maximum doses of nitroprusside (3 µg/kg bw/min) and acetylcholine 
(8 µg/kg bw/min) proposed in the baboon, are the average dose infused to humans and which do not cause excessive 
hypotension, bradycardia or cyanide toxicity {NIH Daily Med Search; Medicine Online; Reed et al., Am J Physiol E472, 
2004). L-NAME (Chemical grade) has been infused in human studies at a dose of 67/µg/kg bw and elicited no untoward 
effects {Jones et al, J Physiol, 560:329, 2004). Pharmaceutical grade L-NAME is not available and chemical grade as 
used in human studies will be employed in proposed experiments. At conclusion of the infusion of vasoactive agents, 
another blood sample {3-5 ml) will be obtained to verify blood chemistries, gases and acid/base status of animals. Infusion 
of octafluoropropane gas-filled albumin microbubbles and CEU have been used to assess microvessel flow in 
nonpregnant humans with no adverse effects (Timmerman et al., JCEM 195:3848, 2010; Lindner et al., J Am College 
Cardiac Imaging 1 :343, 2008). Although vasoactive agents are not expected to induce any major change in 
vascular/respiratory status, should a continued elevation or depression in BP or HR or respiration occur during infusion of 
any dose of any of the vasoactive agents, the infusion will be stopped and if needed, corrective action taken under the 
direction of the veterinarian. At least one month later the analyses are repeated but phenylephrine (or nitroprusside or 
acetylcholine ± L-NAME) infused such that each animal receives sequentially all 3 agents in a randomized manner. In 
addition, prior to infusion of the second agent we propose to collect a biopsy of skeletal muscle for histologic/biochemical 
analyses. The entire protocol is then repeated in the post pubertal period {at 6-12 years of age). Once measurements are 
complete, anesthesia will stop and the animal will be monitored for swallowing reflex and response to stimuli, extubated 
and returned to the home cage to be monitored until upright. See Attachment E for complete biopsv description. 

14. Adverse Effects: Monitoring and Management: 

14a. In detail, describe the possible adverse effects for each experimental procedure and/or agent 
administered to the animals. For each item, include a statement detailing how the adverse effects will 
be clinically managed, should they occur. 

Ketamlne: IM injection for chemical restraint prior to all procedures including blood sampling. Ketamine is a dissociative 
anesthetic. Animals can develop tolerance and require increasing doses for effective sedation. Adverse effects can include 
nerve damage {if injection is improperly placed) and decreased appetite. Also, Ketamine can have a long term effect on 
kidney function. When possible, the lowest dose is used and each animal is evaluated on its responsive behavior to the 
drug. All changes in weight, appetite or blood chemistry are reported to veterinary staff (veterinary technicians and/or 
veterinarian). 
Ketamlne: Propofol (Ketafol): IV infusion for all procedures EXCEPT cesarean section. Potential adverse effects of 
ketamine are listed above. Propofol is very much used in humans and thus no major adverse effects are anticipated. 
However, propofol at high doses can depress blood pressure as well as compromise oxygen saturation and respiratory rate. 
Although we do not anticipate needing to increase propofol dosage to maintain sedation, we will intubate baboons and 
provide oxygen (to maintain 100% saturation) in all baboons in which Ketafol {ketamine:propofol) anesthesia is employed. 
Flunixin meglumine (Banamine): Banamine will be injected IM for pain management. This may cause GI upset if given for 
too long or overdose. If GI upset is observed {loss of appetite) an alternate medication will be given. 
lsoflurane: inhaled to maintain proper plane of anesthesia during all cesarean section {intraabdominal) surgical procedures. 
Adverse effects: none anticipated. Animals are closely monitored during procedures. If the animal moves, shows eye 
movement, has increased jaw tone, or shows a rapid increase in heart rate or blood pressure, then isoflurane administration 
will be increased. Possible side effects can be hypotension, dose-dependent respiratory suppression, cardio depression 
and GI effects (nausea, vomiting, ileus).lf animal shows a decreased heart rate, decreased blood pressure, or pale gum 
color with reduced capillary refill time (CRT), then isoflurane administration will be decreased, along with decreased 
intravenous fluid flow rate. 
Ketoprofen: PO administration for pain relief as an alternative to IM Fluxin meglumine. Long term administration can cause 
ulceration of the GI tract and GI bleeding; more rarely kidney damage and other bleeding disorders can occur. Adverse 
effects are not anticipated with the short-term administration described in this application. 
Abdominal surgery: general risks associated with abdominal surgery include blood loss, infection, and adhesions. 
Undetected blood loss will be prevented by ensuring hemostasis before closing surgical incisions. All animals are monitored 
during the post-operative period (as defined by IACUC policy) for signs of internal bleeding (vasoconstriction and resulting 
loss of color of digits/extremities, lethargy, dehydration). Infection will be minimized by use of sterile equipment and 
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supplies, disinfection of the incision site, performance of surgery in a dedicated surgical suite, and use of aseptic technique 
during the procedure. Infection rate is minimal to none in 300+ survival surgical procedures performed by the Pl/Pl staff at 
EVMS. The Veterinarian will be consulted if unusual redness, swelling, or discharge is noted at the incision site. Adhesions 
will be minimized by gentle manipulation of internal organs and lavage of the abdominal cavity with warm saline to remove 
clotted blood before closing surgical incisions. 
Muscle biopsy: minor procedure. Some possible complications may include bruising and discomfort at the site and 
infection at the site. Reduced movement may be seen for a short period. Analgesia is given to prevent discomfort. 
Amniocentesis: general side effects are stress to the fetus and possible abortion. A clear area free of fetus and placenta is 
localized and a sample (10ml) of amniotic fluid removed. Fetal HR is checked. Any distress noted will be discussed with the 
Veterinarian. 
IVGlT: side effects are minimal. Possible short term anemia and depreciated appetite from sedation. Animals are given Iron 
Dextran injection at completion of experiment and supplemented with children's vitamin containing iron. Also, food intake 
following experiment is monitored. 
Dextrose (50%): local pain and vein irritation may occur. Diabetic coma, delirium tremors and congested states or 
pulmonary edema are unlikely but potential consequence. HR and BP are monitored before and after injection. Fetal HR is 
checked in the case of pregnant baboons. 
Sodium Nitroprusside: relaxation of vascular smooth muscle and consequent dilation of peripheral arteries and veins. 
Change in BP could occur. If there is a consistent increase or decrease in HR or BP the infusion will be stopped and the 
veterinarian contacted for treatment options. 
Phenylephrine: irregular heart rate, respiratory changes, allergic rash. HR, BP and body temp are measured throughout 
the experiment. If there is a consistent increase or decrease in HR or BP the infusion will be stopped and the veterinarian 
contacted for treatment options. At this low dose, we do not anticipate any problems or changes in animal behavior. 
Acetylcholine: an endothelial cell dilator and thus a vasodilator of peripheral arteries and veins; at the maximal dose used, 
we do not anticipate severe hypotension or bradycardia; however, if the latter are pronounced or mean arterial BP drops 
below 40 mm Hg the infusion will be stopped and the veterinarian contacted for treatment options 
N-nitro-L-arginlne methyl ester (L-NAMME) This drug blocks the vasodilatory effects of acetylcholine (i.e. blocks 
endothelial cell nitric oxide production) and thus could cause hypertension and decrease heart rate. However, this is unlikely 
at the doses employed. The drug has been used in human studies at doses 1.5 times greater than in proposed experiments 
without causing any significant change in BP or HR. The drug is not available in pharmaceutical grade and chemical grade 
has been used in humans. 
Serotonin: at this low dose, we do anticipate any change in behavior or long term physiological effects. 
Octafluoropropane gas-filled albumin microbubble suspension (MB contrast): No expected adverse effects. 
Letrozole: Administration of Letrozole alone (i.e. without concomitant administration of estradiol) lowers estrogen levels by 
>95%. When Letrozole treatment is initiated on day 100 and estrogen suppressed, approximately 10% of the baboons abort 
without any complications (vaginal bleeding visible); the products of conception may or may not be visible in the cage. In 
this case, the study is terminated, the animal watched closely over the next few days to ensure that bleeding has stopped, 
appetite is not depreciated and behavior is normal. In another subset of animals (approximately 10%), there is a potential for 
sudden onset of seizures at approximately day 120-150 gestation (i.e. approximately 20-50 days of letrozole treatment. 
Animals are typically found lying down (comatose) in their cage early in the morning suggesting that seizure{s) most likely 
occurred overnight or very early that morning. In animals that have seized, we believe it is important to intervene at time of 
discovery since it is our impression that the longer the animal is left comatose, the more difficult it is to revive the animal. 
The following protocol seems most relevant to implement and to have been a success in the past: 
• Animals which are stuporous (unsteady on their feet but conscious) will immediately be given oral juice/sugar treatment 

in form of frozen juice or piece of orange or candy to elevate blood glucose levels. If animal is non responsive or 
progresses to seizing or unconscious state the following will be implemented: 

• The animal is removed from its cage and taken to the treatment room. If light sedation is required for safe transport, a 
small dose (5 mg/kg BW-IM) of ketamine will be administered. 

• Blood gas (pO2, pC02, pH etc) and glucose will be determined using I-Stat analyzer (results in 2 mins). 
• Animal will be placed on 02 at 2Umin via cone mask and body temperature recorded and maintained with warming 

blanket and warm IV fluids. 
• A catheter will be placed in an antecubital or saphenous vein and if blood glucose levels are below 50 mg/100 ml, a 5 

ml bolus of 50% Dextrose in Lactated Ringers (1:1) will be delivered over a 5 min period, followed by a 5% Dextrose 
drip until the animal responds (glucose normalized). Adjustments to normalize pH (e.g. sodium bicarbonate) may also 
be required. 

• Once responsive, the animal is returned to its cage and monitored throughout the day. 
• The animal will be removed from the protocol and will most likely abort. If the latter does not occur, the animal will be 

permitted to go to term and the fetus delivered by cesarean section at the end of treatment. 

It is important to note that of the 10% that do seize, approximately 35% succumb. It is our impression that these are most 
likely the animals that exhibited a seizure during the night. We have identified an apparent window between 120-140 days 
gestation when the seizures are most likely. We {Pl staff) have been evaluating changes in glucose levels and blood gases 
as a way to determine if the seizures will occur. Comp Med personnel, as well as my staff, are aware of this possible linkage 
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and are attempting to resolve this problem. We do want to point out that regardless of when an animal seized, we still will 
employ the protocol outlined above (i.e. response to question 15a}. In addition; decreased appetite can be seen during late 
treatment with Letrozole. Animal's gums can become swollen making hard biscuit consumption difficult. In this case, 
affected animals are given biscuits softened soaked in Ensure or Boost to assist in palatability and ensure necessary 
nourishment. If an animal continues to exhibit inappetence despite this treatment or experiences weight loss, the 
veterinarian will be consulted. 
We do want to point out that pregnant baboons treated with letrozole and estradiol-benzoate do NOT exhibit seizures. 
Estradlol-17P-3-benzoate: SC injections; no adverse side effects anticipated; irritation of skin at the injection site could 
occur but has not been noted in previous studies. 
Blood sampling: A potential problem is increased ketamine tolerance, anemia/low hematocrit and sensitivity at injection 
site. Ketamine tolerance will be managed by using the lowest dose possible for the procedure. We will monitor hematocrit 
by taking a blood gas reading bi-weekly from animals on study. Vitamin supplements will be given. If prolonged anemia is 
seen, the Veterinarian will be consulted. To reduce sensitivity at the injection site, when possible the animal will be injected 
at different sites on the rump or large leg muscle area. In addition to ensure that animals health is not compromised, blood 
draw will not exceed 10% of the circulating blood volume or 10ml/kg/month. 

14b. Describe the clinical parameters to be monitored to indicate adverse effects, pain, and/or distress to the 
animals. The parameters should be specific to the species and to the procedure(s) performed Include the 
frequency of monitonng throughout the study. 

Animals in the baboon colony are checked by Pl staff and twice daily by CompMed staff. All staff will determine if each 
animal is eating, urinating, passing stool, and demonstrating the repertoire of behaviors normal for the individual animal. 
Immediately after surgery and during the postoperative period as defined by IACUC policy, animals will be observed daily by 
Pl staff, with these observations recorded on postoperative evaluation sheets which become part of the animals' permanent 
records. Postoperative evaluation will include specific assessment of pain; failure to eat or decreased appetite, drink, 
urination or fecal output, change in normal repertoire of behaviors, may indicate pain. Lethargy and guarding of the incision 
site(s) may also indicate pain. If any of the above is seen during the postoperative monitoring period, the Veterinarian will be 
notified. Animal weight is monitored while on study protocol weekly when sedated. Blood chemistry is ran month ly as well. 
Any changes are relayed to the AV and determination followed. 

14c. Wtiat conditions and/or complications will lead to removal of an animal from the study (1.e., early endpoint 
parameters)? 

Animals will be considered for euthanasia as described in the IACUC protocol entitled "Guidelines for Early Removal Criteria 
and the Use of Death as an Experimental Endpoint'. In addition, the Veterinarian may remove an animal from a protocol if a 
significant health problem is identified. 

G. ADMINISTRATION OF ANESTHESIA, THERAPEUTICS, AND EXPERIMENTAL AGENTS: 
15. Indicate the sedatives/tranquilizers, anesthetics, analgesics, antibiotics, and other relief agents to be 

administered. If no anesthetics. analgesics, or other pain relief methods will be used, please provide a 
strong iustifrcation for withholding analgesic agents in Question 1 Sa. Justification for withholding analgesic 
agents must be based upon cited scientific fact or provided experimental data. 
Some anesthetics, analgesics, tranquilizers, sedatives, or hypnotic agents are controlled substances and 
require Virginia Board of Phannacy and DEA licenses for purchase and use. The DEA defines a controlled 
substance as any substance listed in the Controlled Substances Act, Code of Federal or Substances 
Regulations (21 CFR, part 1300 to the end). The DEA requires a research license for use of Schedule 1-V 
agents In animals. 

Does this project involve the use of one or more DEA regulated controlled substances? 
(http://www.deadiversion. usdoj .gov/schedules). 
~YES 

□ NO 
Name of the Controlled DEA Intended Use 

Substance Schedule# e .. , anal esia euthanasia, etc. Dosa e 

Ketamine HCI II Anesthetic/sedation 10-15mg/kg and 0.1mg/kg (with propofol) 

8-euthanasia solution II Euthanasia 1mg/5kg 

Name of the DEA Registrant 

DEA Research License Registration Number or Application Confirmation Date 
1------ ---- ------·--- - - ··--···--··--·----+ 

DEA License Effective Date 01/08/2014 
DEA License Expiration Date 08/31/2017 
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UN:\UTHORi2f.D USE OF A OEA REGULATED SU~STANCE MAY R~SUL T IN 
Si.J-SP~NS!ON Oi- i'Hf~ IAeuc~APPROVEO P~O'TOCOL 

_A....,O_D_A ___ • ,C __ ·Qf[!9NAl. ROWS "1!LN_F.g_.o_e_o. 

Dose 
(mg/kg) Route , Frequency of Administration 

Sedatives/Tranquilizers 

Anesthetics: General 
ketamine-HCI 10-15 mg/kg IM Chemical restraint for all protocol blood sampling (1-4 days a 

week), ultrasound exam, or preoperatively 
Ketofol: Infused iv to deliver 0.1 IV Chemical restraint for all procedures EXCEPT cesarean 
ketamine HCI (0.1mg/l<g body mg ketamine: 0.2 mg/ section including IVGTT, flow mediated dilation/brachia! artery, 
weight propofol (0.2 mg/kg propofol/mlnute/0.3 ml skeletal muscle biopsies; micro-vascular flow by contrast 
body weight in 0.9% Sodium saline enhanced ultrasound microbubbles 
Chloride 
lsoflurane gas --1-3% for Inhaled All cesarean sections, fetal injection 

maintenance 
Anesthetics: Local 

Length ~f 
• Analgesics Dose (mg/kg) Route Frequency of Administration Administration 
. f lunixin meglumine 2mg/kg IM 

(Banamine) 
At surgery and IVGTT w/ biopsy and 
FMD w/ biopsy 

Surgery+ 2 days BID 

Ketoprofen 75mg PO Post operatively for surgery and Alternative to IM 
IVGTT w/ biopsy and FMD w/ injection when more 
biopsy suitable for the 

animal in question (2 
days BID) 

Antibiotics 
Miscellaneous Agents 
Terbutaline Recommended dose: IV PRN under vet consult in response PRN (under AV 

0.25mg to be repeated to fetal HR depression due to consult) 
30 mins if no clinical pharmacological agent under FMD 
change occurs procedure 

intravenous fluids: 0.9% approximately 10 ml/kg IV one dose intraoperative one dose 
sodium chloride or similar body weight per hour intraoperative 
solution for IV administration during surgery 
Iron Dextran 10 mg/kg, IM IM At completion of surgery, IVGTT once 

study 
Beuthanasia -0 solution 1mg/5kg IV Once for termination once 

15a. JUSTIFICATION FOR WITHHOLDING ANALGESIC AGENTS 

Analgesics will not be withheld. 

16 . Will agents other than anesthetics or analge$ics (&.g., drugs, reagents, calls, etc.) be 
administered? 

X YES {Complete Question 17 for each agent. ___ NO (Skip to Quostkm 18) 
Add additionc1.I sevtic,r.s ae needed) 

17 Agent: Letrozole 
-------------------- ---------------Agent Vehicle: Sesame oil (sterile) 

Volume per Administration: _1_._0-_2_.0_m_l ______________________ _ 
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22a Provide information regarding the: degree of tr~ining and procedural experience for each Individual hsted 
rn Question 22 

Dr. Pepe has performed surgeries on baboons for more than 30 years. His team works closely with him to provide 
for collection of tissues during surgery. - has a wealth of experience working with these animals and is 
now an acknowledged exp. ert in intubation/surgical preparation ~mance of surgical procedures outlined in 
this protocol as well providing surgical assistance. Moreover, --has been trained by Dr. Pepe and has 
been performing surgeries (cesarean section) for 15 years without direct assistance of Or. Pepe. Although Dr. 
Pepe has not scrubbed in he is available and now will routinely be on site to assist in collection of fetal tissues . • 
- in consultation with Or. Pepe actually performs all of the animal husbandry, e.g., animal injections; blood 
'sanipling etc and also working with CompMed and other laboratory personnel in hand-rearing of baboon neonates 
per SOP. ~ has had significant experience assisting Dr. Pepe in the conduct of the surgical 
e:xperimenta!ioii""an'acting tissue samples. She will perform many of the biochemical analyses outlined and 
assist in the preparation of fixative and all reagents used in these studies with the exception of Letrozole and 
analgesics. has had over 10 years of experience~ nonhuman primates and is available to 
assist shou or others be sick or unavailable. --is currently a postdoctoral fellow in Dr 
Pepe's laboratory and will assist in collection and performing biochemic~ of baboon fetal tissues and 
biopsies of skeletal muscle from adolescent baboons as well as assisting --with conduct and analysis of 
the iv glucose tolerance tests and brachia! arte flow mediated (FMD) studies and conduct of ultrasound studies 
of uteroplacental/fetal blood flow. will be available to assist in collection of fetal and/or adolescent 
tissue biopsies as well as assist with conduct of the iv glucose tolerance tests and b~ flow 
mediated (FMD) studies and con uc o ultrasound studies of uteroplacental/fetal blood flow. --will 
assist and provide advice on harvesting fat samples and preparation of appropriate fixatives for tissue preparation. 

22b List any pt:3rson who will require supplemental training from CompMed and state the training 
required for each person 

None required 

J. SURGICAL PROCEDURES: 

ALL SORGJCAl PROCEDURES MUST SE DE1',t\JLED IN 
~TTA.CHMENl' E. ANIMAL SURGJCAL PR.OCEOORES. 

Surgery Classifications for All Vertebrate Anfmal Species 
SURGERY TYPE 
DEFINmONS 

II~ g §urg~rt ~122 I Sur~!l! TVe! II SU!ll!!'l Tvpe III suraerv 
Surgical prc,cedures Surgical pl'OCE'dut8fi that Surgical procedures that Su1gici.l pnx:edu(e'J 01 lnvasl\'e 
perf-ormed with result m m1k.: pain an~ ,esult m moderate pain and manipulat10ns that result in 
app,-opuate require prE>-emptlV8 u,e requ11e pre-emptive use of marked co ,evere pain and 
anesthesia that do of at leacn o.,e dose of at i,,,ast on" dose of pr.,. or require pre-emptive use of at leas 
ncJt require the vse addrt1onal snalgesia pl'E'- penoperatr.,e additional Cine dose of rre- or penoparabve 
of 3ddrtional or penoperatively a,1&19esIa lasting at least 24- addltlonal analge618 lasting at 
Jln!llnmlla ~& hou,s least 72 hi>urs 

EXAMPLES OF Smllll skin mcra10.1 $km lllCISIOO and u.parotomy Without- Lapatolomy Ytlth significant ?rgan 
PROCEOURES without deape1 <!aeper tissue . organ manipulation mampuklt1'ln or 1nC1S1on, 
.IN EACH t1S;,J& man1pulat10n. • manipvlat1on; 1 e • 01 lncit.1on. Ciamotomy Thoracotomfi Thymectooiy, 
SURGERY TYPE Skin b1c,psy, m•JSCle inC1Ston, {small ::iun hole). Orthopedic;. a11rgery to create or 
CLASSIRCATION PlaCP.ment t:Jf $mall muscle blO?SY, Placement of va&(:ulr.r repair a bone itadure. D1r.sect1on 

subcutanecius vessel C'ennuration 8ocet'S ports, into JOJnfS, LSll'Qil uaniotomy, 
implan~, l{iot percutan81>US), Orchreaomv. lntraowlar or corneal surgery: 
Tracheal injection, ve~1 11,e1s10n, SuperflClal lymph Manipulation, Sli:1n graft involving 
Retro-orbital bl'38d vasectomy, ni>de i:i1opsy, full thickness. mvlbple g1afts, 

no!H'xtensive 01e1 ThyrO!dectomy, and/or &AtensMt body surface 
&urgery 11nd/or ti,suE.- Skin graft involving partial area, f)(tens,ve oral c,r deof!il 
mampulabon, th1ckne-ss e,1d Surg£:1y. Model 1r,volv1ng 
bC'ne marrow mmmal bocty sul'fece ~xte,1sive bums .ir tis<.iue trauma. 
..sprraliori area '- . Parat-iosis. ProcedL•re m110!,nng 

infarction <'f ?rgans with 
s1i:in100e.ot ,ense>r, mnervatton 

Source Material: University '>f Mic.hrgan, University Cornmit!efl on UH and C.-rf. of Ammalli. PQ!l,;y on Analge11c _Use in Ar11m11ls Ur.dergoing 
Suraerv. 
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32, Disposition of Surviving Animals 

32a. Will animals survive the protocol procedures? If some animals will surv,ve and others will 
not, please indicate both YES and NO and clearly state which animals will survive and which 
animals will not survive. 

_2L_ YES (Complete Question 32b) X NO (Skip to Question 33) 
7hose animals that have met the allowable number of multiple surgeries will be terminated at the final surgery. Some 
animals may be removed prior to comptetion of 6 surgeries due to Health reasons all under the consult of the AV. 

32b Will animals survive without ham, or disability? If some animals will survive without harm or 
disability and some will not, please indicate both YES and NO and clearly state which animals 
will survive without harm or ability and which animals will not survive without harm or disab1hty 

_2L_ YES (Skip to Question 33) NO (Complete Question 32c) 

32c Describe the harm or disability and the plans for managing the condition(s) 

33 Euthanasia 

33a. Will the animals be euthanized? 

X YES (Complete Questions 33b-33d) NO (Skip to Question 34) 

33b. Explain why the animals will be euthanized 

The maximal number of multiple survival surgeries has been achieved or the animal has developed 
problems either protocol related or clinical which compromise further surgical interventions or the 
experiment is a terminal procedure. We do attempt to relocate these animals and/or employ them as 
surrogate mothers for developing neonates. In addition, there is need to collect adult tissues (ovaries, 
adrenal etc) to serve as controls for our fetal and adolescent studies. In a small % of the colony, we are 
unable to achieve a pregnancy for reasons not clear to us (the animal does not have normal menstrual 
cycles, is not mensing at all or is not receptive to breeding). In this instance, we request that these few 
(<5%) animals be transferred to University of Maryland to be used in our study there. 

33c. Indicate how the animals will be euthamzed. 

Euthanasia Agent/Procedure· _B_e_u_t_h_an_a_s_ia_-_D_s_o_lu_t_io_n ___________ _ 

Dose of administration: _1 _m_.g._/5_k_,,Q,__ ________________ _ 

Route of administration. IV ----------------------
33d Per the AVMA (American Veterinary Medical Association) Guidelines on Euthanasia. most physical 

methods of euthanasia, when done appropriately, are ·•conditionally acceptable.'' meaning that the 
nature of the techniques may not consistently produce humane death or they present a greater 
potential for operator error or safety hazards. In those situations where physical methods may be 
the most appropnate method for euthanasia and rapid relief of pain and suffering, extreme care and 
caution must be exercised, and personnel performing physical methods of euthanasia must be well 
trained and monitored for each type of physical technique If a physical method, such as 
decapitation or cervical dislocation. will be used as the primary means of euthanasia, please 
provide scientific Justification. 

NIA 
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36a. In what buildmg(s) and room(s) will the animals be used or housed? 

36b. Describe the animal husbandry to be performed and identify, by name and title, the person(s) 
who will provide husbandry 

36c. How long will the animals be used or housed in the satellite facility? 
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4. Are there documented human risks from exposure to the agent? (Risks may be determined from the 
MSDS or from references found in the Biosafety Manual.) 

X YES (Complete Questions 4a-4e) ___ NO {Skip to Question 5) 

4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact ---
X Ingestion Parenteral ---
--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 
Agent is known to suppress estrogen production in females . Letrozole is an oral, anti-estrogen drug that is 
used for treating postmenopausal women with breast cancer. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

The standard dose of Letrozole used in women is 2.5 mg/day. We will be administering a maximum of 2 
mg/day and do not anticipate any acute side-effects of the drug per se. Only Pl staff is exposed to the agent 

4d. Describe any genetic changes to the organism and their suspected effects: 

N/A 

4e. Describe the symptoms of exposure: Exposure would have to be long term and contact would 
need to be ingested or contact with an open wound. Basic exposure symptoms would be irritation 
or skin rash. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water 

4g. Indicate all personal protection required: 

X Lab coat/dedicated clothing --- Apron 
X Gloves Face shield ---
X Goggles --- Respirator 
X Other (describe below): Mask 

5. Are there risks to other animals in the room or in the animal facility? 

--- YES (Complete Questions 5a-5d) X NO (Skip to Question 6) 
Sa. Describe the risk to other animals: 

6b. Indicate the route of animal exposure: 

Sc. Describe all methods that will be used to contain the risk factor: 

5d. Are special animal care requirements necessary? 
___ YES (Describe below) ___ NO 

6. Are special waste or carcass disposal requirements necessary? 

--- YES (Describe below) X NO 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, the 
concentration of agent in any specific organs, etc. 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been informed of 
these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 
X Yes X Yes 

___ No ___ No 
If not, please contact the Environmental Health and Safety Office to schedule the proper training. 

8. Please provide any other relevant information regarding the agent (e.g. , unique containment 
recommendations): This agent is injected SC by Pl staff and is not handled by Comp Med staff. 
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1. Please indicate the type of hazardous agent being used. Check all that apply. For microorganisms, 
please list the Risk Group or Biosafety Level. For chemicals, please list the CAS # and the LD50 
from the Material Safety Data Sheet (MSDS). 
__ Radioactive material (Isotope: ________________ _, 

__ Infectious agent (Risk Group or Biosafety Level: _________ _, 

__ Acutely toxic chemical (CAS #: ________ , LOSO: _______ _, 

__ Known or suspected human carcinogen (Chemical Name: -----------1 
__ Known or suspected human mutagen/teratogen (Chemical Name: ) 

Recombinant DNA/RNA 

__ Tissue sample (Type: ____________ _) 

__.!,__ Other (Describe below): 

2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): Pheny lephrine 

1 µg/kg BW/min/0.3ml saline for 10-15 min then 5 µg kg 
Dose and frequency of administration: --=B=-=W....:../....:..0_.:.3c:...;m....:..l-=-sa=l=in....:..e....:..fo.:.:.r...::..:1-=-0-'-1....:..5....:..m....:..i.:.:.nut=-es::;__ _______ _ 
Concentration: stock solution 1 mg 
per ml prepared day of experiment: 

Route: IV Duration of exposure: < 60 minutes ----------- -------------
How long will the animal be maintained after administration? _>_3_.,y_e_ars ________ _ 

Animal species: Papio anubis Estimated animal weight: 4kg -1 Bkg 

3. Is the agent excreted or shed by the animal? 

___ YES (Indicate the type of excreta and estimated quantity per day) 

X NO ---
4. Are there documented human risks from exposure to the agent? (Risks may be determined from the 

MSDS or from references found in the Biosafety Manual.) 

X NO (Skip to Question 5) --- YES (Complete Questions 4a-4e) ---
4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---
x Ingestion --- Parenteral ---
--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Can cause a rapid sudden increase in blood pressure; however, most overdoses require only 
patient observation because the material has a very short duration of action 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

LD50 in mice: 120 mg/kg; in rats 350 mg/kg 
Only Pl staff is exposed to the agent 

4d. Describe any genetic changes to the organism and their suspected effects: 

N/A 
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4e. Describe the symptoms of exposure: Exposure would have to be long term and contact would 
need to be ingested or contact with an open wound. Basic exposure symptoms would be 
irritation or skin rash. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water 

4g. Indicate all personal protection required: 

X Lab coat/dedicated clothing --- --- Apron 

x Gloves Face shield --- ---
x Goggles --- --- Respirator 

x Other (describe below): Mask ---
5. Are there risks to other animals in the room or in the animal facility? 

YES (Complete Questions 5a-5d) --- NO (Skip to Question 6) ---X 

5a. Describe the risk to other animals: 

5b. Indicate the route of animal exposure: 

5c. describe all methods that will be used to contain the risk factor: 

5d. Are special animal care requirements necessary? 

YES (Describe below) --- NO ---
6. Are special waste or carcass disposal requirements necessary? 

YES (Describe below) --- X NO 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, the 
concentration of agent in any specific organs, etc. 

Given iv over a 30 minute period; active agent likely catabolized by liver and excreted via kidney 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been 
informed of these hazards and have received training on proper handling techniques. 

X 

Laboratory Personnel CompMed Staff 

Yes 

No 
X ---

---

Yes 

No 

If not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): This agent is prepared and infused iv by Pl staff and is not handled by Comp Med 
staff. 
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1. Please indicate the type of hazardous agent being used. Check all that apply. For microorganisms, 
please list the Risk Group or Biosafety Level. For chemicals, please list the CAS # and the LOSO from 
the Material Safety Data Sheet (MSDS). 

Radioactive material (Isotope: ________________ _, 

__ Infectious agent (Risk Group or Biosafety Level: _________ _, 

__ Acutely toxic chemical (CAS #: _______ _, LD50: _______ ,) 

__ Known or suspected human carcinogen (Chemical Name: __________ _, 

__ Known or suspected human mutagen/teratogen (Chemical Name: __ _,) 

Recombinant DNA/RNA 

__ Tissue sample (Type: ____________ __, 

x Other (Describe below): 

2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): _S_o_d_i_um_N_i_tr_o_pru_s_si_d_e ____________ _ 

1 µg/kg BW/min/0.3ml saline for 10-15 min then 3 µg kg 
Dose and frequency of administration: BW/0.3ml saline for 10-15 minutes ---------------------
Con cent ration: stock solution 1 mg per ml prepared day of experiment: 

Route: iv Duration of exposure: <60 minutes ----------- -------------
How long will the animal be maintained after administration? _>_3_.._ye_a_rs ________ _ 

Animal species: Papio anubis Estimated animal weight: 4kg-18kg 

3. Is the agent excreted or shed by the animal? 

YES (Indicate the type of excreta and estimated quantity per day) ---
X NO ---

4. Are there documented human risks from exposure to the agent? (Risks may be determined from the 
MSDS or from references found in the Biosafety Manual.) 

YES (Complete Questions 4a-4e) ---X NO (Skip to Question 5) ---
4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---
x Ingestion --- Parenteral ---
--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Agent is known to suppress blood pressure and produce bradycardia. This is unlikely as doses are relatively 
low. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

Contact with acid liberates cyanide gas. May cause respiratory tract irritation. Hygroscopic and can 
cause eye and skin irritation. Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids until no evidence of chemical remains 
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4d. Describe any genetic changes to the organism and their suspected effects: 

NIA 
4e. Describe the symptoms of exposure: Formation/release of may result in headache, dizziness, 
weakness, collapse, and possible unconsciousness. Ingestion may result in symptoms similar to 
cyanide poisoning which is characterized by asphyxiation. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water 

4g. Indicate all personal protection required: 

X Lab coat/dedicated clothing --- --- Apron 

x Gloves Face shield --- ---
x Goggles --- --- Respirator 

x Other (describe below): Mask ---
5. Are there risks to other animals in the room or in the animal facility? 

YES (Complete Questions 5a-5d) _X __ NO (Skip to Question 6) ---

5a. Describe the risk to other animals: 

5b. Indicate the route of animal exposure: 

5c. describe all methods that will be used to contain the risk factor: 

5d. Are special animal care requirements necessary? 

___ YES (Describe below) ___ NO 

6. Are special waste or carcass disposal requirements necessary? 

YES (Describe below) --- X NO 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, the 
concentration of agent in any specific organs, etc. 

Given iv over a 30 minute period; active agent likely catabolized by liver and excreted via kidney 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been informed of 
these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 

X Yes X Yes ~-- ---
No No --- ---

If not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): This agent is prepared and infused iv by Pl staff and is not handled by Comp Med 
staff. 
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1. Please indicate the type of hazardous agent being used. Check all that apply. For microorganisms, 
please list the Risk Group or Biosafety level. For chemicals, please list the CAS # and the LOSO from 
the Material Safety Data Sheet (MSDS). 

Radioactive material (Isotope: ________________ _, 

_ _ Infectious agent (Risk Group or Biosafety Level: _ ________ -.J 

__ Acutely toxic chemical (CAS #: ________ , LD50: ________ _, 

__ Known or suspected human carcinogen (Chemical Name: __________ ___, 

X Known or suspected human mutagen/teratogen (Chemical Name: Estradiol 17B 

Recombinant DNA/RNA 

__ Tissue sample (Type: ____________ __, 

x Other (Describe below): 

2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): Estradiol-17~ 3-benzoate ____ ___,_ _______________ _ 
Dose and frequency of administration: 25 µg/kg BW daily for 35 days in pregnant baboons 

Concentration: 2mg/ml 115 µg/kg BW daily for 70 days in pregnant baboons 

Route: SC Duration of exposure: 35-70days (determined by study) 

How long will the animal be maintained after administration? _>_3...,,_y_e_ar_s ________ _ 

Animal species: Papio anubis Estimated animal weight: _1_4_-_18_kg _____ _ 

3. Is the agent excreted or shed by the animal? 

--- YES (Indicate the type of excreta and estimated quantity per day) 

x NO 

4. Are there documented human risks from exposure to the agent? (Risks may be determined from the 
MSDS or from references found in the Biosafety Manual.) 

YES (Complete Questions 4a-4e) ---X NO (Skip to Question 5) ---
4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---
x Ingestion --- Parenteral ---

- -- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Cancers of the female reproductive tract are often due to exposure to endogenous estradiol and thus chronic 
exposure to estradiol 3 benzoate is likely also associated with increased risk for cancer. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

Chronic estrogen exposure can induce menstrual irregularities and elicit estrogenic effects in males (e.g. 
breast enlargement). Estrogen is potent at low doses (µg/kg bw) but is rapidly (half-life of 90 minutes). Only 
Pl staff is exposed to the agent 

4d. Describe any genetic changes to the organism and their suspected effects: 

NIA 
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4e. Describe the symptoms of exposure: Exposure would have to be long term and contact would 
need to be ingested or contact with an open wound. Basic exposure symptoms would be 
irritation or skin rash. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water 

4g. Indicate all personal protection required: 

X Lab coat/dedicated clothing --- --- Apron 

x Gloves Face shield --- ---
x Goggles --- --- Respirator 

x Other (describe below): Mask ---
5. Are there risks to other animals in the room or in the animal facility? 

YES (Complete Questions 5a-5d) --- NO (Skip to Question 6) ---X 

Sa. Describe the risk to other animals: 

Sb. Indicate the route of animal exposure: 

Sc. describe all methods that will be used to contain the risk factor: 

Sd. Are special animal care requirements necessary? 

YES (Describe below) --- NO ---
6. Are special waste or carcass disposal requirements necessary? 

YES (Describe below) --- NO ---X 

7. Briefly describe the procedure(s} for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, the 
concentration of agent in any specific organs, etc. 
Estradiol benzoate is injected sc to the mother daily on days 25-59 of pregnancy and at 115 µg/kg/bw on days 
100-175 days of gestation. The agent is first converted to the active hormone estradiol 1713 (benzoate is removed} 
and then catabolized to estrone and glucuronylated and excreted via kidney/urine or via stool. 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been informed of 
these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 

X Yes X Yes ~-- ---
No No ---

If not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): This agent is prepared and injected sc by Pl staff and is not handled by Comp Med 
staff. 
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Eastern Virginia Medical School 
Institutional Animal Care and Use Committee 

JUN 2 5 2015 

Project Title: 

Protocol Number. 

Attachment E: Animal Surgery 

Regulation of Fetal-Placental Development in the Primate 

All anlmal use proposals involving surgery must provide specific dettils of pre-, Intra-, 
and post-operative care and a plan for relief of pain and distress. 

A. PRE-OPERATIVE PROCEDURE 

1. List, by name and title, the person(s) responsible for evaluating the health status of the animals. 

Comp Med staff 
Gerald J. Pepe, Ph.D. 

(Research Assoc II) 

2. Will food be withheld? 

X ---
(Below

1 
please explain why food ·will be withheld and state how 

YES Iona it will be withhald.) NO ---
Animals are NPO overnight prior to sedation for surgery or other non-invasive procedure. This 
reduces vomiting and potential for aspiration during procedures. 

3. List all pre-operative anesthetic and/or analgesic agents to be used (i.e., name and dosage for 
each agent). 

Initial sedation will be achieved using ketamine (10-15mg/kg) IM for all sedation. 

4. Briefly describe how the animals will be prepared for surgery. 

On days ~60, ~100, ~170 of gestation based on the study group, baboons are sedated with ketamine 
(10-15 mg/kg), intubated and anesthetized with isoflurane/ oxygen and vitals (e.g. HR, BP, CO2, RR, 
and temperature) monitored by CompMed staff. A catheter is placed in the antecubital/brachial vein 
and IV fluids administered. A second catheter is placed in the saphenous vein for blood sampling using 
a 19g catheter 24inches in length and IV fluids administered (""1.6 ml/min over a 90 min period). The 
animal's abdomen/ surgical site is shaved and scrubbed with alcohol and Betadine solution. The animal 
is draped using sterile technique. 

B. ANESTHETIC PROCEDURE 

5. Will the animals be anesthetized? 

_L, YES (Complete Questions 6-8.) 

(Below, please explain why the 
animals will not be anesthetized, then 

NO skip to Section C.) 
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20. Describe the entire surgical procedure. 

Once prepped as outlined in #4, the animal is draped using sterile technique. Blood samples (3-5ml) are 
obtained from the mother at 'O' time, mid procedure and post placental delivery via maternal saphenous 
catheter. Blood chemistry will be evaluated using iStat analyzer. Prior to surgery, a proper plane of 
anesthesia will be assured by lack of response to a noxious stimulus such as abdominal pinch. A vertical 
mid-line incision is made using a 10 blade. The incision is 4-24cm in length depending on gestational age. 
Once the abdomen is open, the uterus is externalized and examined for placenta location. Mother's ovaries 
are examined for evidence of ovulation/corpus luteum. Two to four uterine vein blood samples are taken (5 
ml) using a 23g needle. Bleeding is controlled by surgical gel foam. Warm sterile fluids are applied to the 
uterus as needed. Fetal crown is localized and a horizontal incision is made in the uterus to remove the 
fetus. A lap sponge can be used to absorb blood and reduce flow into the abdomen. A sample of amniotic 
fluid is recovered using a syringe. Once the fetus is carefully exteriorized, umbilical vein and artery samples 
are taken using a 23g butterfly set (4-8 ml) for hormone, metabolic and blood gas analyses. The umbilical 
cord is double clamped to ensure the safety of the mother. At this point, one of four procedures will follow: 1) 
fetus is euthanized and mother recovers; 2) fetus and mother are euthanized; 3) fetus and mother survive; 4) 
fetus survives and mother is euthanized (Non-survival). Details of each outcome are stated below. 

1) Fetus is euthanized and the mother recovers: the fetus is then euthanized by injecting the umbilical artery 
with Beuthanasia-D solution. After the fetus expires (no heartbeat) the cord is cut, placenta is manually 
delivered. Cardiac stick is used if second dose of euthanasia solution is needed after the cord has been cut. 
(this is rarely needed and the fetus is under initial effects of euthanasia solution). Fetal tissues are collected 
(e.g. liver, kidneys, lung, adipose adrenal, gonads, pancreas, skeletal muscle, heart, pituitary, aorta, carotid 
artery). Placenta is processed for analysis. The uterus is flushed with saline and sutured. Manual message 
is used to stimulate contractions. Once closed the uterus is placed back in the abdomen and the area 
flushed to remove any clots that may have accumulated. The abdomen is closed in three (3) layers when 
present (peritoneum, fascia and skin) using a combination of continuous and interrupted suture pattern. 
Absorbable suture is used, no need to remove suture at later date. Surgical glue can be used once skin is 
closed. Analgesia is given Flunixin meglumine (Banamine) with Iron Dextran IM. Anesthesia is stopped and 
the animal is monitored until swallowing or response to stimuli is present. Animal is extubated and catheters 
removed. Animal is returned to home cage and continued to be monitored until sitting upright. Immediate 
post-op is monitored by CompMed staff. 

2) Fetus and mother are euthanized: the fetus is then euthanized by injecting the umbilical artery with 
Beuthanasia-D solution. After the fetus expires (no heartbeat) the cord is cut, placenta is manually 
delivered. Cardiac stick is used if second dose of euthanasia solution is needed after the cord has been cut. 
(this is rarely needed and the fetus is under initial effects of euthanasia solution). Fetal tissues are collected 
(e.g. liver, kidneys, Jung, adipose adrenal, gonads, pancreas, skeletal muscle, heart, pituitary, aorta, carotid 
artery). Placenta is processed for analysis. The mother is then euthanized by IV injection of Beuthanasia-D 
solution and isoflurane gas elevated to highest level to ensure cessation. Upon confirmation of death, 
maternal tissue samples will be taken (liver, kidneys, lung, adrenal, gonads, pancreas, skeletal muscle, 
heart, adipose tissue) 

3) Fetus and mother survive: after umbilical samples are taken, the cord is cut. The AV is always present for 
this procedure. Live neonates are cleared of mucous, stimulated to breathe, placed in warm blankets. The 
neonate will be reared by PI/CompMed staff under the guidance of the AV and SOP for rearing neonates. 
Once the cord is cut, Placenta is processed for analysis. The uterus is flushed with saline and sutured. 
Manual message is used to stimulate contractions. Once closed the uterus is placed back in the abdomen 
and the area flushed to remove any clots that may have accumulated. The abdomen is closed in three (3) 
layers when present (peritoneum, fascia and skin) using a combination of continuous and interrupted suture 
pattern. Absorbable suture is used, no need to remove suture at later date. Surgical glue can be used once 
skin is closed. Analgesia is given Flunixin meglumine (Banamine) with Iron Dextran IM. Anesthesia is 
stopped and the animal is monitored until swallowing or response to stimuli is present. Animal is extubated 
and catheters removed. Animal is returned to home cage and continued to be monitored until sitting upright. 
Immediate post-op is monitored by CompMed staff. 

4) Fetus survives and mother is euthanized (Non-survival}.;_after umbilical samples are taken, the cord is cut. 
The AV is always present for this procedure. Live neonates are cleared of mucous, stimulated to breathe, 
placed in warm blankets. The neonate will be reared by PI/CompMed staff under the guidance of the AV 
and SOP for rearing neonates. Placenta is processed for analysis. The mother is then euthanized by IV 
injection of Beuthasia-D solution and isoflurane gas elevated to highest level to ensure cessation. Upon 
confirmation of death, maternal tissue samples will be taken (liver, kidneys, lung, adrenal, gonads, 
pancreas, skeletal muscle, heart, adipose tissue) 
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Eastern Virginia Medical School 
Institutional Animal Care and Use Committee 

Attachment E: Animal Surgery 

Regulation of Fetal-Placental Development in the Primate 

All animal use proposals involving surgery must provide specific details of pre-, intra-, 
and post-operative care and a plan for relief of pain and distress. : 

A. PRE-OPERATIVE PROCEDURE 

1. List, by name and title, the person(s) responsible for evaluating the health status of the animals. 

Comp Med staff 
Gerald J. Pepe, Ph.D. 

(Research Assoc II) 

2. Will food be withheld? 

X ---
(Below, please explain why food will be wit! 1held and sta(e how 

YES long it will be withheld.) NO 

Animals are NPO overnight prior to sedation for surgery or other non-invasive procedure. This 
reduces vomiting and potential for aspiration during procedures. 

3. List all pre-operative anesthetic and/or analgesic agents to be used (i.e., name and dosage for 
each agent). 

Initial sedation will be achieved using ketamine (10-15mg/kg) IM for all sedation. 

4. Briefly describe how the animals will be prepared for surgery. 

Briefly, baboons are fasted overnight. and sedated with ketamine. Animals are intubated and 02 is 
delivered. Back of both legs are shaved for catheter placement. Anesthesia is achieved via IV into an 
antecubital vein and a constant infusion of ketamine (0.1 mg/kg) and propofol (0.2 mg/kg) 
0.6ml/minute. Animal is monitored for vitals (e.g. HR, BP, CO2, RR, and temperature) by CompMed 
staff. The animal's quadriceps are shaved to clear the area for biopsy and scrubbed with alcohol and 
Betadine solution. The area is draped using aseptic technique. 

B. ANESTHETIC PROCEDURE 

5. Will the animals be anesthetized? 

X YES (Complete Questions 6-8.) 

(Below, plaase explain why the animals will 
NO not be anesthetized. then skip to Section C 

6. List, by name and title, the person(s) who will administer the anesthesia. 

A trained member of CompMed ~rimarily responsible for anesthesia. When 
CompMed staff is not available, ..... will administer and monitor anesthesia. 
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7. List the anesthetic agent(s) to be used (i.e., name and dosage) and the route of administration for 
each agent. List, by name and title, the person{s) who will keep the anesthesia records. 

Constant infusion of ketamine (0.1 mg/kg) and propofol {0.2 mg/kg) 0.6ml/minute. Records are 
kept by comp med 

8. Explain how anesthetic recovery will be monitored and list, by name and title, the person(s) who 
will monitor the recovery. 

At completion of the experiment, catheters removed and animal will be monitored for swallowing 
reflex and response to stimuli before extubated. Vitals are monitored until extubated. Animals are 
then returned to their cages. 

CompMed staff is primarily responsible for immediate anesthesia monitoring. 
also present. 

C. POST ..QPERATIVE PROCEDURE: 

Investigators should refer to the IACUC Post-Operative Care Guidelines 
when developing a post-operative care plan. 

is 

Appropriate post-operative records must be maintained in accordance with professionally accepted 
veterinary procedures regardless of the location of the animal. The attending veterinarian retains 
the authority to change post-operative care as necessary to ensure the comfort of the animal. AWA, 
Section 13 and 9 CFR, April 14, 1997. 

9. List, by name and title, the person(s) who will monitor daily post-operative care. 

Daily post-operative care is provided by , or if unavailable, CompMed staff in 
accordance to IACUC policy and consult with AV. 

10. List, by name and title, the person(s) who will keep the post-operative records and list the 
location(s) where the records will be maintained. 

Post-op monitoring sheet will be completed by or, if unavailable, a member of 
CompMed staff. Monitoring sheets will become part of the animal medical record and kept in 
the animal facility. 

11. Will post-operative analgesics be administered? 

X YES 
(Below. please explain why post-operative analgesia will not 

_ NO be used. then skip to Section D.) 

12. Provide the following information for each post-operative analgesic agent to be administered: 

Agent: Flunixin meglumine (Banamine) 
IVGTT w/ biopsy and FMD w/ biopsy and 2days post 

Dose and Route: 2mg/kg IM Frequency: _ope.....,;.;..;.ra ... 1iv __ e_1y ___________ _ 

Post-Operative Duration of Care: 5-7 days observation {BID for 3days SID for remainder) 
Agent: Ketoprofen (as alternative to Banamine) 

IVGTT w/ biopsy and FMD w/ biopsy and 2days post 
Dose and Route: 75mg / PO Frequency: _o~ee ........ rau ... ·v .... el_.,y ____________ _ 

Post-Operative Duration of Care: _M_o_n_ito_n_·n_g __ f_o_r _5-_7_d_a~ys ___________ _ 
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0. MULTIPLE SURVIVAL SURGERY 

Alt major multiple survival surgery procedures must be conducted in accordance 
with the IACUC policy entitled, Multiple Maior Survival Surgery in Experimental Animals. 

The Animal Welfare Regulations state that an animal may not undergo more than 2!!! major 
survival surgery unless scientifically justified by the principal Investigator, appropriate for the 

animal's veterinary care, or approved by the USDA Administrator. The IACUC must specifically 
review and approve every additional surgery to be performed on a single animal. 

13. Will the animals be subjected to more than one survival surgery? 

_X __ YES (Complete Questions 13a-1 3b.) --- NO {Skip to Question 14.} 

13a. Please briefly outline the surgical procedures, explain how the surgeries are related, and justify 
the need for more than one surgery per animal. 

The protocol is designed to evaluate change in response over time and the function and impact on metabolic and 
vascular function over adolescent growth through puberty and into adulthOod. 

13b. How many surgeries will each animal undergo? 

Each animal may undergo up to six (3) muscle biopsy procedure over a course of 15years, one at (~24-30 
months and the 2rn:1 and 3rd at one-two year intervals after puberty into adulthood to age 15 years). While this 
is the optimal number to achieve statistically valid data, we work closely with the AV to ensure that animals 
are healthy and have no untoward medical and/or behavioral complications (reduction in movement, adverse 
change in behavior} that would not be compatible with performing further surgeries. 

14. Have any animals to undergo major survival surgery in this protocol already undergone major 
survival surgery in any other IACUC protocol(s)? 

YES (Complete Questions 14a-14d.} NO (Skip to Section E.) ---X 

14a. Identify all animals that have undergone prior surgical procedures in another protocol. 

14b. Identify all previous procedures performed on the animal(s) identified in Question 14a. 

14c. List the IACUC protocol number(s) under which the previous procedures were performed. 

14d. In accordance w ith the Animal Welfare Act, the IACUC must specifically review and approve all 
requests for the use of animals that have undergone previous survival surgery under another 
IACUC protocol. Please justify the need to reuse such animals in this surgical protocol. 

The animals in this protocol were used in the prior approved IACUC protocol (research is 
continuous). The multiple use of the same baboon reduces the total number of animals 
required to conduct the study and still pennit collection of statistically valid data. These 
animals are exposed to minor surgical manipulation. 
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E. SURGICAL PROCEDURES: 

PLEASE SUBMIT A SEPARATE COPY OF THIS PAGE FOR EACH 

SURGICAL PROCEDURE TO BE PERFORMED. 

PLEASE MAKE ADDITIONAL COPIES OF THIS PAGE AS NEEDED. 

16. Is the procedure addressed on this page a major or a minor surgical procedure? (The Animal 
Welfare Regulations define a maior surgical procedure as one that penetrates and exposes a 
body cavity and/or a procedure that produces permanent impalnnent of physical or 
physiological functions. The Guide defines it as a procedure that penetrates and exposes a 
body cavity, produces substantial impairment of physical or physiologic functions, or 
involves extensive tissue dissection or transectlon. A minor surgical procedure does not 
expose a body cavity and causes little or no physical impainnent.) 

--- Major surgical procedure X Minor surgical procedure 

17. Is the procedure survival surgery? 

X YES __ NO 

18. Indicate the number of the surgical procedure described on this page (i.e., the only procedure to be 
performed, the 1st surgical procedure, the 2nd surgical procedure, etc.) If the same exact surgical 
procedure will be performed more than once on a single animal, indicate below how many times the 
procedure will be performed on the animal. In that case, submit only one copy of this page for the 
specific procedure to be performed. 

1st surgical procedure: Muscle biopsy at IVGTT and/or FMD with infusion of pharmaceutical agent. Each 
animal may undergo up to six (3) muscle biopsy procedure over a course of 1 Syears. ( ~24-30 months and 
at one-two year intervals after puberty into adulthood to age 15 years) 

19. Indicate the location (provide a specific building and room number if surgery will be conducted 
outside of the CompMed animal facility), the time of day, and the day(s) of the week the surgery will 
be performed. Please take into consideration the time necessary for care following administration of 
anesthesia and the surgical procedure. 

Surgical procedures take place on the■ floor vivarium in surgery suite between 8am and 4pm, M-F 

20. Describe the entire surgical procedure. 
Briefly, baboons are fasted overnight, and sedated with ketamine. Animals are intubated and 02 is delivered. 
Anesthesia is achieved via IV into an antecubital vein and a constant infusion of ketamine (0.1 mg/kg) and 
propofol (0.2 mg/kg) 0.6ml/minute. Once sedated, two base line blood samples are collected and blood 
glucose and blood chemistries/gas levels determined using !Stat. A small incision (0.5cm -1cm) is made 
exposing the vastus lateralis. At time '0', a 2.5-3.0cm(L) x 0.5-0.75cm(W} x 0.2-0.25{O) muscle sample is 
surgically removed using a 15 scalpel blade from alternating legs. The area is packed with gel foam to 
minimize bleeding. Sample taken at ~24-30 months, a small single knot is placed in the fascia using non
absorbable suture. This is to act as a reference point tor future experiments as the animal grows. The fascia 
and skin are then closed with absorbable suture. 

At experimental time zero, a bolus of glucose (0.25 grams/kg BW) is injected over a 10-15 second period into 
the antecubital vein. Blood samples (total blood sample volume< 10% total blood volume/not to exceed 1 o 
ml/kg/month) are collected from the saphenous vein catheter at 1, 3, 5, 10, 20, and 30 mins. At time '30', a 
second biopsy is taken from the alternate leg following the same procedure. During the experiment, the 
animal is constantly monitored for BP, HR, respiration, and warmed via warming blanket. Samples are taken 
to measure rise in insulin levels and allow us to determine responsivity of skeletal muscle (e.g. expression of 
insulin signaling molecules; metabolic enzymes as determined by Western blot/RT-PCR) and relate findings 
to insulin sensitivity/resistance as determined by the ivGTT. At completion of the experiment, animal is given 
1cc (10mg/kg) iron dextran IM. Catheters removed and animal will be monitored for swallowing reflex and 
response to stimuli before extubated. Animals are then returned to their cages 
For muscle biopsy at FMD with infusion of pharmaceutical agent, the procedure is the same pre and 
post infusion of the agent. 
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Revised October 2001; J8flusry 2013 

IACUC Surgery Documentation for Multiple Survival Surgeries 

boon # sx date sx date sx date ax date sx date sx date 

18631 Jul-09 Oct-10 Feb-15 3 
No noted surgical complications 

18660 Jan-10 Sep-10 Feb-12 3 
No noted surgical complications 

18652 Mar-11 Apr-12 2 
No noted surgical complications 

19045 8/09tc 11/1 o'e 2 
No noted surgical complications 

28768 Nov-14 1 
No noted surgical complications 

26745 Dec-14 1 
No noted surgical complications 

EVMS born animals 

boon # sx date sx date sx date sx date sx date sx date 
11790A Jan-08 
G194 Dec-08 
H080 Oct-09 
1096 Dec-04 

All surgeries were ovariectomies and were conducted with no complications. 
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EVMS 
Eastern Virginia Medical School ---~~:::====~-===============-------------. ~ .. 
~ ugust 10,2015 -----

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee has reviewed your amendment request (i.e., 
intramuscular injection of 17P-Estradiol and 17fi-Estradiol-3-benzoate into a near-term fetus (Day 160-
175 of gestation) under Jsojlurane anesthesia and ultrasound to demonstrate that the agent injected 
directly into the fetus can elicit a relatively rapid effect on signaling mechanisms and production of 
proteins such as VEGF; the fetus will be delivered by cesarean section 6 or 24 hours later as outlined in 
the approved protocol) to the protocol entitled, Regulation of Fetal-placental Development in the 
Primate (IACUC #15-009). The amendment to the protocol has been approved via the facilitated 
review (FR) process. 

AJtbough the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the principal investigator to notif)· the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, and/or welt-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the lACUC for approval. 

It is also the responsibility of the principal investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an e,mergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Sincere)y, 

Institutional Animal Care and Use Committee 

Community focus. World lmpact. 

Office of R~search 

NORFOLK, VA 23507 
,n 75'l 

FA•.757.
WWW,€VffiS,edU 



-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



EVMS 
Eastern Virginia Medical Schnol 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

·-----------·--

August 3~ 2015 

AUG 1- 2015 

GB.Jld J. Pepe, P,c 
ProfiY.,n dd(h(;Jr 

I would like to have the appended research protocol (briefly outlined below) amended to my 
approved IACUC protocol entitled "Regulation of Fetal-Placental De,·elopment in the Primate" 
(#15-009). In the existing protocol, '-\·e are appro·1.-ed to treat pregnant baboons with letrozole 
between days 100 and 175 of gestation to block estrogen production and determine impact on fetal 
development including ontogeny of vascular endothelial cell grml\th factor (VEGF) by endothelial 
cells and i.nsnlin signa!Hng molecules in skeletal muscle obtained from fetuses delivered at day 175 
of gestation by cesarean section . .. i\.nother groups of baboons is treated with letrozole and estradiol 
chronically (days 100-175) to restore estrogen levels. However, while this chronic estrogen 
paradigm is important, it is imperative that we demonstrate that estrogen injected directly into the 
fetus can elicit a relatively rapid (6-24 hours) effect on signalling mechanisms and production of 
proteins such as VEGF. Accordingly, we are requesting that we be approved to inject the fetus im 
under ultrasound and ketamine-isoflurane (nose-cone) anesthesia with 1.0 ml saline containing 2 µg 
estradiol and 2 µg estradiol benzoate (will allow estradiol to be in circulation longer) in 0.05 ml (50 
µl) ethanol and deliver the fetus 6 hours or 24 hours later as already approved in our protocol. 
Basically, on day 175 of gestation, maternal baboons fasted o·vernight will be sedated with ketamine 
(10 mg/kg bw) and lightly anesthetized with isoflurane Yia mask and the amniotic 
fluid/placenta/fetus identified by ultrasound. The fetus at this stage is relatively large (750-900 
grams), easy to visualize, almost completely fills the uterine cavity and can be moved up against the 
uterine wall. Once localized, a 3 inch 23 gauge needle is inserted through the uterine wall into the 
fetal rump or shoulder and estradiol in 1.0 ml saline/5% ethanol injected. The needle is removed 
and fetal heart rate checked to assure stability. Baboon mothers are then returned to their cage and 
prepared for surgery and cesarean section 6 or 24 hours later as outlined in our approved protocol. 
We have performed similar studies in the past and published manuscripts describing the procedure 
in which near term (day 165-175) as well as midgestation (day 100) baboon fetuses were injected 
im under ultrasound with 0.5 ml solution of betamethasone/Celestone-Soluspan (Pepe et al, 1996 
Endocrinology 137:3323; paper appended; Aberdeen et al, 1998; JCEM, 83:976). The [ACUC's 
time and effort in reYiewing this amendment are most appreciated. 

Sincerel), 

6~~ 
Gerald J. Pepe, Ph.D. 
Professor and Chairman 

Community focus. World impact. 

Physiological Sciences 

P.O. BOX 1980 
NORFOLK, VA 23501-1980 

m 757-
F,:< 757 

www.evms.edu 



Updated February 2011 

REQUEST TO AMEND A PREVIOUSLY APPROVED fACU 

FOR OFFICE USE_°.~~~ C -
Date Received: ~ -·-
IBC Approval? ,' ;Yes I No 

Review Method: _ FC~/
1
__K_ FR/ ____ Adm1mstrat1ve (Personnel Chang~s Only) 

IBC Approval Date: 1 1 _ Final Approval Date: c • _ 

General Information and Instructions: 
1. All requested amendments must be approved by the IACUC before they are Implemented. 
2. Changes In methodology, agents, surglcal procedures, or any aspect of the protocol that affects the health, husbandry, and/or well

being of the anlmals must be pre-reviewed by the Attending Veterinarian before the changes are submitted to the IACUC Office. 
3. A request to Increase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. Submit the original signed amendment form to the IACUC Office located In ~ . and e-mail the MSWord 

version of the form to the IACUC Administrator. 

5, The IACUC reserves the right to require submission of an IACUC "Initial Review Form" based upon the Committee's assessment of 
the omendment(s) requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 15-009 Protocol Initial Approval Date: 07-2015 
Protocol Title: Regulation of Fetal.placental Development in the Primate 
Principar Investigator: Gerald J Pepe 
Approved USDA Pain Code level{s) - not required for personnel additions only: 8,C & D 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must have completed the required cm/LATA and OHSP training modules and must have completed 
a health/risk assessment with the Occupational Health Department. 

Occupational 
CITI/LATA cm/LATA OHSP Health/ 
Training Trafnlng Training Risk 

Added{+) Certification Species certification Assessment 
or E..mail Address Number Module(s) Number Date 

Name Removed (·) (additions only) (additions only) Completed (additions only) (additions 
(additions only) only} 

1. 

2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



        

      

             
         

      

               
     

      

                  
            
               
 

                    

      

                   
                 

    

                                 

                 
  

               
      

            
                     
                       
                        

 



        

            
                
            

      

              
                   

                    
               

               
               
                

                  
                  

                 
                  
               

                 
            

        

             
                

                  
              

      

         
             

      
         

    
       

            

     

     

                     
                       
                       

 



          
        

 
             

             

           
       

           

            

       
  

          
   
        

      
   

  
    

         

 
   

     

  
 

  

  

 

 
   

  
      

 

 

            
                    
                       
                       

 



Miscellaneous 

I 

-

I EXPERIMENTAL AGENTS: I 
Agent:_ 178-Estradiol and 176-Estradiol-3-benzoate Agent Vehicle: 1ml saline + 0.05ml ethanol 

Route/Site: IM to fetus Volume per administration: _ "'1.0Sml 
Frequency of admlnlstratlon: __ Once at (near) term; 6-24 hours before cesarean delivery 

Expected side effects and/or changes in animal behavior: 
No ex12ected change in behavior. Side effect could be distress to the fetus 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

INVESTIGATOR ASSURANas: 

0 J understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine {CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request hos been 
adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

0 No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable In the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

0 I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures trrvolvtng 110 or momenta,y's/ighJ pain or distress for which no pain-relie-ving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or di.ftre..fS for which appropriate anesthesia, analgesics, or tran.q11tlizing drugs are used. 
lJSDA Pain Code E - Procedrues iffllolving a degree of pain 01' distr,= for which no drugs im: used SCIElffJFIC JC.:S11FJCA110N IS REQl.,'fRED. 
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PRINCIPAL INVESTIGATOR: 

APPROVAL SIGNATURES: 

VETERINARY PRE-REVIEW: Changes in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name: 

Attending Veterinarian Signature: 

FINAL IACUC APPROVAL: All revisions must be approved by the IACUC prior to 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vfce Chair Signature: 

USDA Pain Cotk B - Breeding or holding colony; no animal manipulation. 

Date: 

Date: 

USDA Pain Code C "' Procet:h.ues llfvalving no or momentary. slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distreJs for which appropriate anesthesia, analgesics, or trm,quilizing drugs are used. 
USDA Pflin Code E = Procedures involving a degree of pain or distres, for which ,w drugs are used SCJEA TJFIC JUSTl.fi'JCATION JS REQUJRED. 
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Eastern Virginia Medical School 
Institutional Animal Care and Use Commjttee 

Attachment D: Use of Hazardous Agents 

Project Title: Regulation of fetal placental development in the primate 

AUG 4 2015 

This form applies to IACUC protocols using materials such as radioisotopes, infectious agents, 
carcinogens, biohazards, mutagens, teratogens, abortifacents, acutely toxic chemicals, or other 
potentially hazardous chemicals. Information provided in this form will enable assessment of risk to 
individuals handling or caring for animals, as well as risk to other animals. ff you need assistance 
answering any of the questions, please contact the Environmental Health and Safety Office at 
(757) 446-5798. 

The Division of Comparative Medicine (CompMed) must be notified in writing at least one week 
prior to the use of hazardous agents in animals. The use of hazardous agents in animals is 
not permitted until approval has been granted by the CompMed Facllltv Manager. Please 
reference the CompMed SOP entitled, Appropriate Notification, Signage and Protocol for Working 
with Hazardous Agents in Animal Holding Rooms and Procedure Rooms. 

YOU MUST COMPLETE A SEPARATE FORM FOR EACH HAZARDOUS AGENT USED. 

1. Please indicate the type of hazardous agent being used. Check all that apply. For 
microorganisms, please list the Risk Group or Biosafety Level. For chemicals, please list the CAS 
# and the LD50 from the Material Safety Data Sheet (MSDS). 

__ Radioactive material (Isotope: _______________ __, 

__ Infectious agent (Risk Group or Biosafety Level: ----------J 
·-- Acutely toxic chemical (CAS #: _________ , LOSO: ________ ) 

__ Known or suspected human carcinogen (Chemical Name: __________ __, 

....!..._ Known or suspected human mutagen/teratogen (Chemical Name: --------' 

Recombinant DNA/RNA 

__ Tissue sample (Type: ____________ _, 

_ Other (Describe below): 
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2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): ...J@,_-...;.e..;.st.;..r...;.ad_i_ol ________________ _ 

Dose and frequency of administration: 1 ml in saline/ 5% ethanol X1 

Concentration: 2 µ 
---'--""'-------------------

Route: IM Duration of exposure: 6-24 hours ----------- -------------
How long will the animal be maintained after administration? 6-24 hours -------------
Animal species: NHP Estimated animal weight: 700-900 grams 

3. Is the agent excreted or shed by the animal? 

--- YES (Indicate the type of excreta and estimated quantity per day) 

X NO ---

4. Are there documented human risks from exposure to the agent? (Risks may be determined from 
the MSDS or from references found in the Biosafety Manual.) 

X --- YES (Complete Questions 4a-4e) --- NO (Skip to Question 5) 

4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---
x Ingestion --- Parenteral ---
--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Cancers of the female reproductive tract are often due to exposure to endogenous 
estradiol and thus chronic exposure is likely also associated with increased risk of cancer. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

Chronic exposure can induce menstrual irregularities and elicit estrogenic effects in 
males. Only Pl staff is exposed to the agent in raw form. 

4d. Describe any genetic changes to the organism and their suspected effects: 

N/A 

4e. Describe the symptoms of exposure: 

Exposure would have to be long term. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water and contact 0cc Health 
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4g. Indicate all personal protection required: 

x Lab coat/dedicated clothing --- ___ Apron 

x Gloves --- Face shield ---
--- Goggles --- Respirator 

-"-X.....___ Other (describe below): 

Face mask 

5. Are there risks to other animals in the room or in the animal facility? 

YES (Complete Questions 5a-5d) --- NO (Skip to Question 6) ---X 

5a. Describe the risk to other animals: 

5b. Indicate the route of animal exposure: 

5c. Describe all methods that will be used to contain the risk factor: 

5d. Are special animal care requirements necessary? 

YES (Describe below) --- NO ---
6. Are special waste or carcass disposal requirements necessary? 

YES (Describe below) --- NO ---X 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, 
the concentration of agent in any specific organs, etc. Injected im into the near term fetus; half-life 

of active hormone (estradiol) is about 90 minutes. 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been 
informed of these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 

Yes ~--X Yes ---
No Not needed. They are never in contact with 

No --- _x __ the agent or its by-products 

If not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): N) -1'. 
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2. Please provide specific information about the agent: 

Complete name 
(Include strain for microorganisms): .... ~ ..... -..;.e.;;.st;..ra;..d;.;.;.io.;..l..;.-3:;_;;;_be.;..n~z;;;,,;;o;,..:;;a..;.te;.._ ___________ _ 

Dose and frequency of administration: 1 ml in saline / ethanol X1 ---------------------
Con cent ration: 2 _........,. __________________ _ 
Route: IM Duration of exposure: 6-24 hours ----------- -------------
How long will the animal be maintained after administration? 6-24 hours ------------
An i ma I species: NHP Estimated animal weight: 700-900 grams 

3. Is the agent excreted or shed by the animal? 

___ YES (Indicate the type of excreta and estimated quantity per day) 

X NO ---
4. Are there documented human risks from exposure to the agent? (Risks may be determined from 

the MSDS or from references found in the Biosafety Manual.) 

YES (Complete Questions 4a-4e) ---X ___ NO (Skip to Question 5) 

4a. Indicate the route(s) of human exposure: 

X Inhalation X Contact --- ---
x Ingestion --- Parenteral ---
--- Other (describe below): 

4b. Describe the risks associated with the agent (mutagen, teratogen, etc.): 

Cancers of the female reproductive tract are often due to exposure to endogenous 
estradiol and thus chronic exposure is likely also associated with increased risk of cancer. 

4c. Indicate the acutely toxic/infectious dose in humans (in mg/kg or number of organisms): 

Chronic exposure can induce menstrual irregularities and elicit estrogenic effects in 
males. Only Pl staff is exposed to the agent in raw form. 

4d. Describe any genetic changes to the organism and their suspected effects: 

N/A 

4e. Describe the symptoms of exposure: 

Exposure would have to be long term. 

4f. Describe the first aid methods to be taken in the case of exposure: 

Flush the area with water and contact 0cc Health 
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4g. Indicate all personal protection required: 

x Lab coat/dedicated clothing --- --- Apron 
x Gloves Face shield --- ---
--- Goggles --- Respirator 

-X..--- Other (describe below): 

Face mask 

5. Are there risks to other animals in the room or in the animal facility? 

__ YES (Complete Questions 5a-5d) 

Sa. Describe the risk to other animals: 

_x __ NO (Skip to Question 6) 

Sb. Indicate the route of animal exposure: 

Sc. Describe all methods that will be used to contain the risk factor: 

Sd. Are special animal care requirements necessary? 

YES (Describe below) --- NO ---
6. Are special waste or carcass disposal requirements necessary? 

___ YES (Describe below) NO ---X 

7. Briefly describe the procedure(s) for administration of the agent and how the agent is metabolized 
and/or excreted. Include how long the agent is expected to remain in/be shed from the animal, 
the concentration of agent in any specific organs, etc. Injected im into the near term fetus; half-life 

of active hormone (estradiol) is about 90 minutes. 

7a. Please indicate whether or not the laboratory personnel and CompMed staff have been 
informed of these hazards and have received training on proper handling techniques. 

Laboratory Personnel CompMed Staff 

Yes ---X Yes ---
No Not needed. They are never in contact with 

No --- _x __ the agent or its by-products 

If not, please contact the Environmental Health and Safety Office to schedule the proper 
training. 

8. Please provide any other relevant information regarding the agent (e.g., unique containment 
recommendations): JJ )+.. 
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December 16, 2017 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Dear Dr. Pepe: 

The lnstitutional Animal Care and Use Committee has reviewed your request to amend the protocol 
entitled, Regulation of Fetal-placental Development in the Primate (IACUC #15-009). The following 
amendment to the protocol has been approved via the facilitated review (FR) process: 

Permission to ascertain the level of skeletal muscle capillary density in preterm baboon 
fetuses treated or untreated with estradiol (E2) and estradiol benzoate. Maternal baboons 
will be fasted overnight prior to the in utero intramuscular (IM) injection procedure. 
Estradiol (10 µg) and estradiol beuzoate (10 11g) in 0.2 mL of 5% pharmaceutical-grade 
ethanol/sesame oil (n=4 animals) or vehicle alone (n=4 animals) will be injected IM into the 
rump or shoulder of the fetus on days 123-129 ± 2 days of gestation. IDtrasound will be 
used to aid the injection procedure. Day 130 is considered preterm. On day 130 ± 2 days, 
the fetus will be delivered via cesarean section as outlined in the currently approved 
protocol. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guara1ttee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibility of the principal investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approve<i protocol. Please note that a change in methodology, agents. surgical 
rirocedures, or any aspect of the protocol that affects the health, husband1y, and/or welt-being of the 
animals must be nre-reviewed by the Attending Veterinarian Qrior to submitting the amendment request 
to the lACUC for approval. 

It is also the responsibility of the principal investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Offke of Resear<h 

I •• NOliFOI.K, VA 23:,◊/ 



Sincerely, 

Vice Chair 
Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Program Manager 
Division of Comparative Medicine 

-· Senior Associate Dean for Research 
Institutional Official 



General Information and Instructions: 
L All requested amendments must be approved by the IACUC before they are implemented. 
2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects the health, husbandry, and/or well 

being of the animals must be pre-reviewed by the Attending Veterinarian before the changes are submitted to the IACUC Office. 
3. A request to increase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. Submit the original signed amendment form to the !ACUC Office located in - and e-mail the MSWord 

version of the form to the fACUC Administrator. 
5. The IACUC reserves the right to require submission of an fACUC "Initial Review Form" based upon the Committee's assessment of 

the amendment(s) requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 15-009 I Protocol Initial Approval Date: July 9, 2015 
Protocol rrtle: Regulat ion of Fetal-placental Development in the Primate 

Principal Investigator: Gerald J Pepe, Ph.D. 
Approved USDA Pain Code Level(s) - not required for personnel additions only: B, C& D 

II. PERSONNEL 
List all personnel to be added to or removed from the protocol. Alf persons authorized to work on the 
protocol must have completed the required CITI/LATA and OHSP training modules and must have completed 
a health/risk assessment with the Occupational Health Department. 

Occupational 
CITI/LATA CITl/lATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(-) (additions only} (additions only} Completed {addi tions only} (additions 
(additions only] only) 

1. 

2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



Ill. PROPOSED CHANGES TO THE ORIGINALLY APPROVED PROTOCOL 

□ A. CHANGE OF SPONSOR/FUNDING SOURCE 

List the new/approved funding source, the project/grant number, the project/grant t itle (if different 
from the IACUC protocol title), and the award period. 

□B. CHANGE IN PROJECT SITE(S) 

List all new locations (i.e., building ond room number(s)) and indicate what procedure(s) will be 
performed in each new location. 

De. CHANGE OF SPECIES AND/OR STRAIN 

List the species to be added to or removed from the protocol. Please provide the rationale for any 
species/strain additions and indicate the USDA Pain Category assignment for each new 
species/strain. Also, fist any anticipated changes in veterinary care and/or husbandry due to the new 
species/strain. 

i)Sp'e:iie$.':aii~/9.'fS.ira1n.\~: USDAPafri Code 8 ;.v.soAJ>.~ioC.ode e.? ·usoA. P~intt,ae::o>: \0s.b1f Pai1:f¢.6d.~¥( 

□ 
D. CHANGE IN ANIMAL NUMBERS 

list the number of animals to be added to or removed from the protocol. If animals wifl be added, 
please provide the justification for the increase and indicate the number of animals to be assigned to 
each USDA Pain Category. 

\f{~~~}it.:tt~{;;j{~}; <llXthf ~]ft f Mtt~t:1t;w1 '.{~~itttt·:J, l\f~jf t(t(~t i/it~!!t:t.~~i I "ifi;+~+f f \t:;} 

Will the animals be ordered through CompMed? Yes --- __ No {Identify the source and provide the 
rationale/justification below.) 

Will the animals require special housing (e.g., specific bedding requirements, isolator cages, special feed, etc.) 
__ Yes {Please specify below.) --No 

USDA Pain Code B = Breeding or holding co/011y; no animal manipulation. 
USDA Pain Code C"" Procedr,res Involving no or mome111aryls/ight pain or distress for which no puin-relieving drugs are used. 
USDA Pain Code D ~ Proced11res involving a degree of pain or distress/or whi<:h appropriaie a11estltesia, analgesics. or tranquilizing dnigs are 11sed. 
USDA Pai11 Code£ = Procedures involving a degree o_f pain or distress for which 110 drugs are used, SCIENTIPIC JUST/FICA TION IS REQUIRED, 
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0 E. CHANGE IN EXPERIMENTAL PROCEDURES AND/OR INSTRUMENTATION 

Describe, in detail, the proposed change(s). Please indicate potentially painful/distressing effects on 
the animals as a result of the proposed change(s). Also, please indicate any expected adverse effects 
and any changes in monitoring, husbandry, housing, early endpoint, and/or experimental endpoint. 
Finally, please complete the checklist below. 

We request to inject the fetus intramuscularly (IM) under ultrasound and isoflurane/O2 (nose-cone) 
anesthesia with 10 µg estradiol and 10 µg estradiol benzoate in 0.2 ml of 5% pharmaceutical-grade 
ethanol/sesame oil (n = 4 animals) (the agents are approved under the master protocol) or vehicle alone 
(n = 4 animals) on days 123, 124, 125, 126, 127, 128, and 129 ± 2 days of gestation. Basically, on days 
123-129, maternal baboons that have been fasted overnight will be sedated with ketamine and lightly 
anesthetized with isoflurane/O2 using a nose-cone mask. The amniotic fluid/placenta/fetus will be 
identified by ultrasound. At this stage, the fetus is relatively large/easy to visualize and can be moved 
up against the uterine wall. Once localized, a 3 inch 23-gauge needle will be inserted through the 
uterine wall into the fetal rump or shoulder and estradiol injected. The needle will be removed and fetal 
heart rate will be checked to assure stability. Baboon mothers will then be returned to their cages. On 
day 130 +/- 2 days, the animal will be prepped for surgery as outlined in the approved protocol and the 
fetus delivered will be delivered via cesarean section. 

The injection procedure does not require analgesia as it mimics the approved amniocentesis procedure. 
No change to the anesthesia regimen is requested. Any distress to the fetus can be monitored via 
ultrasound following injection. No adverse effects should arise to the mother after the injections. Any 
observed abnormal bleeding or changes in vital signs will be noted and the Attending Veterinarian 
(AV) will be contracted to determine an appropriate course of action. 

}\:":::::,::::: '::/!?\:(:::::::::: ,:::::::::\<tI#~~t~h#i~:~:11 ,t~#f:~pij1x~'~fth,#t~·eg~iJh,n~~H~g:::;:::::\'::<: i:::::::::::::::?:':::: t:::::a:::::t:·:: 
it1:::t::••:~9.mP'~'~lh .• ~t~.9ij!.r~~.,~~YP:A!l~~.~m.~n~.~ij~;}~,~ifti!}l)1.,.9ijt:w~!h.Jh:~)j.rtj.~•n~m~ht.·•f9rmt:·:\:/r• 
Biohazardous Agents: __ Yes _X_ No Complete and submit Attachment D 
(e.g., recombinant DNA, RNA, all tissue or cell samples, 
laboratory-induced infection, cultured pathogens) 
Radioisotopes, in vivo: __ Yes _X_ No Complete and submit Attachment D 

Chemical Agents: __ Yes _x_ No Complete and submit Attachment D 
(e.g., known or suspected chemical hazards, mutagens, or 
teratogens) 

Stress or Prolonged Restraint: __ Yes _X_ No Complete and submit Attachment C 

Food and/or Water Deprivation: __ Yes _X_ No Complete and submit Attachment C 

Surgical Procedures: __ Yes _x_ No Complete and submit Attachment E 
(i.e., single survival, multiple survival, or non-survival) No change 
to the currently approved surgical procedure is proposed. 

USDA Pain Code B = Breedi11g or holdi11g colony; no allimal manipulation. 
USDA Pain Code C = Procedures involving no or momentarylslighl pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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Antibody Production: Yes _X_No 

Toxicity Testing (LOSO): _ _ Yes _x_ No 

Lasers or Penetrating Electromagnetic Radiation: 

_ X_No 
Yes 

Collection of Tissues, Cells, or Organs: 
(Please explain below.) 

Yes _ X_ No 

Tumor Transplantation or Induction: 

Special Diet: __ Yes _x_ No 
(Please explain below.) 

Other: N/A 
(Please specify below.) 

Yes _X_No 

Complete and submit Attachment F 

Complete and submit Attachment G 

0 F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

USDA Pain Code B ; Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures involving 110 or mome11ta1ylsligl11 pain or distress for which no pai11-relievi11g drugs are used. 
USDA Pain Code D ; Procedures involving a degree of pain or dlftressfor which appropriate anesthesia, analgesics, or tranquilizing dnigs are used. 
USDA Pain Code E ~ Procedures involving a degree of pain or distress for which r10 drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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Agent: _ Estradiol (E2); 10 µg Agent Vehicle: _pharmaceut ical-grade ethanol/sesame oil (5%)_ 
Route/Site: _IM to the fetus___ Volume per administration: _ 0.2ml. ________ _ 
Frequency of administration: ___ SID for 7 days= 7 inject ions ___ _ ____________ _ 

Expected side effects and/or changes In animal behavior: _ No adverse effects from the injections are 
expected ___________________________________ _ 

Agent: _ Estradiol Benzoate; 10 µg_ Agent Vehicle: _pharmaceutical-grade ethanol/sesame oil (5%) _ 
Route/Site: _ IM to the fetus___ Volume per administration: _0.2ml __________ _ 
Frequency of administration: ___ SID for 7 days= 7 injections _ _______________ _ 
Expected side effects and/or changes in animal behavior:_ No adverse effects from the injections are 
expected _ _ _ _________________________ _________ _ 

Agent: _______________ _ Agent Vehicle: ___________ _ 
Route/Site: _____________ _ Volume per administration: ______ _ 
Frequency of administration: _____________________________ _ 
Expected side effects and/or changes in animal behavior: __________________ _ 

I understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the in vestigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure{s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

Printed Name: Gerald J. Pepe, PhD 

Signature: Date: 12/6/ 2017 

USDA Pain Code B "" Breeding or holding colony: no animal manipulation. 
USDA Pain Code C ~ Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures invofring a degree of pain or distress for which appropriate aneslhesia. unalgesics, or tranq11ifizi11g drugs are used. 
USDA Pain CQde E = Procedures involving a degree of pain or distress for which 110 drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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_______ Estradiol Agent Vehicle:_ ethanol/sesame oil __ _ 
____ IM to fetus__ Volume per administration: ___ 0.2ml __ _ 
f administration: ___ SID for 7 days = 7 injections ___________ __,,._ 

effects and/or changes in animal behavior: __ No adverse effects from the inj ions are 

Agent: _Estradiol Ben ate_______ Agent Vehicle: _ ethanol/ same oil ___ _ 
Route/Site: ____ IM t fetus Volume per administration: _ . ml ___ _ 
Frequency of administration: .....,. __ SIO_for 7 days = 7 injections. __________ _ 

Expected side effects and/or ch Qges in animal behavior:_ No adverse e cts from the injections are 

expected ~ -

·-, 
Agent: ______________ '"..:.·,,,__ __ Age Vehicle: ___________ _ 

Route/Site: -------------'~- V ume per administration: ______ _ 
Frequency of administration: _______ _,,__ ___ .,.:;.. _________________ _ 

Expected side effects and/or changes in animal be 

I understand that .it is my res,:J nsibility as the Pr~rs· al Investigator to ensure that all personnel 
who work on this protocol re adequately trained. at training may be provided by me, an 
experienced member of e investigative staff, the Atten ~ Veterinarian, a qualified Division of 
Comparative Medicin 7CompMed) staff member, or an ap opriate outside source. I hereby 
affirm that each p. son added to this protocol by way of t · amendment request has been 
adequately train 'd to perform the procedure(s) indicated above. ny person who has not been 
adequately trofned will be so trained prior to performing the procedu s). 

/ 
/ 

No an al involved in this project will be subjected to discomfort, pain, or istress, unless it is 
un "'oidable in the conduct of scientifically valuable research and approval such has been 

proved by the IACUC. 

I agree to comply with all federal and institutional policies governing the use of animals ed in 
this project. 

Date: 12/6/2017 

USDA Pain Code B = Breeding or holding colo11y; no animal manipulation. 
USDA Pain Code C = Procedures im•olving no or momentary/slight pain or dislress for which no pain-re/iei•ing drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriati, anesthesia, analgesics, or tra1111uili:ing drugs are used. 
USDA Pain Code E ~ Procedures involving a degree of pain or di:itress for which no dn,gs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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VETERINARY PRE-REVIEW: Changes in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-rev;ewed by the Attending 
Veterinarian before the changes ore submitted to the IACUC for review. 

Attending Veterinarian Printed Name: 

Attending Veterinarian Signature: 

FINAL IACUC APPROVAL: A// revisions must be approved by the IACUC prior to 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 

Date: 

Date: 

USDA Pain Code C = Procedures involving no or momentary/slight pain or distress.for which no pain-relieving dmgs are used. 
USDA Pain Code D = Procedures involving a degree ofpain or distress for which appropriate anesthesia, analgesics, or tranquili:ing drugs are used. 
USDA Pai,i Code E = Procedures involving a degree of pain or disrressjor which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 
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February 25, 2016 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Vir inia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee has reviewed your amendment request (i.e., permission 
to use ketamine alone [250 ml NaCl IV bag, soo·mg, JV] instead of ketofol [ketamine:propofol] to 
anesthetize prepubertal and postpubertaJ offspring undergoing IVG TT without muscle biopsy to ascertain 
the potential impact of propofoi; the IVG1T procedure will be performed every 6 months, as outlined in the 
currently approved protocol) to the protocol entitled, Regulation of Fetal-placental Devt!lopment in the 
Primate (IACUC #15-009). The amendment to tile protocol bas ~n approved via the facilitated 
review (FR) process. 

Although the Division of Com~:-ative Mediclue (CompMed) wiil make eve!y effm·l: to provide 
hou.s.mg, husbandry, and vete1inary support for yooi' research projeet, IACUC aa>proval of this 
amendment request does not g!Iarantee that CompMed will be able to accommodate the work 
immediately. Avaihlale space and reso11rces W?thln the CompMed anhnPJ factU~ are determ.med by 
the number of ongoing projects and the animtil census at any given dme. Piease consult with the 
CompMed management team to confirm availablllty prior to implementing the approved 
modifacation(s). 

It is the responsibility of the principal investigator to notify the Committee, in writing. of any deviation 
from the IA CUC-approved protocol. Please note that a change in methodology. agents, surgical procedures. 
or any aspect of the protocol that affects the health. husbandry. and/or well-being of the animals must be 
pre-reviewed by the Attending Veterinarian prior to submitti.nti the amendment request to the IAQUC for 
8J)prQVaf. 

It is also the responsibility of the principal investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event th.at the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Sincerely. 

Chair 
Institutional Animal Care and Use Committee 



-cc: 11111■ 
Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Divisi()n of Comparative Medicine 

Senior Associate Dean for Research 
Institutional Official 



EVMS 
Eulem Vil"Jl'inift Medical SchooJ 

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

February 8, 2016 

I would like to have the appended research protocol (briefly outlined below) amended to 
my approved IACUC protocol entitled "Regulation of FetaJ..:PJacental Development in the 
Primate" (#15-009). Briefly, we are/have been approved to study the effect of estrogen in urero 
on programming fetal and maternal vascular endothelial development/function as well as insulin 
signaling mechanisms in skeletal muscle and thus vascular function and glucose homeostasis in 
adulthood. Accordingly, with the exception of cesarean section (i.e. intra-abdominal surgery) we 
are approved to perform physiologic studies ( e.g. iv glucose tolerance tests without or with biopsy 
of vastus lateralis skeletal muscle) in adult pregnant baboons and baboon offspring sedated with 
ketamine (0.1 mg/kg BW/min) : propofol (0.2 mg/kg BW/min). In previous years, iv glucose 
tolerance tests (without a skeletal muscle biopsy) were performed sequentially in offspring at 
approximately 1, 2 and 3 years of age (prior to puberty) and at 4-8 years of age (after puberty) 
under ketamine anesthesia. Results of our more recent iv GIT studies in prepubertal offspring 
completed under ketamine:propofol (ketofol) anesthesia, however appear to differ from those 
performed previously using only ketarnine anesthesia. Interestingly, a recent paper in rats suggests 
that propofol anesthesia may induce insulin resistance whereas others have previously shown 
beneficial effects of propofol alone on glucose tolerance in monkeys. Accordingly, I am requesting 
to perform using ketamine anesthesia alone an iv GIT (no muscle biopsy) in prepubertal and 
postpubertal offspring in which we have already performed an iv GIT with ketofol 
(ketamine:propofol) to ascertain potential impact of propofol. As indicated we will not perform a 
muscle biopsy in these proposed studies using anesthesia with ketamine alone. Also, I want to 
point out that because we are approved to perform iv GIT under ketamine:propofol in offspring 
with advancing age, the proposed amendment does not request and thus will not increase the 
number of experimental iv GIT procedures. We are simply requesting to perform the next iv GIT 
(without muscle biopsy) under ketamine alone. 

Finally, we are requesting that this amendment be reviewed using an expedited process. 
Toe IACUC's time and effort in reviewing this amendment is most appreciated. 

(ieialdJ. Ptpt. M 
J>iwwwO!dr 

/-~&-- --
Communityfoc:us. World impact. 

Gerald J. Pepe, Ph.D. 
Professor and Chair P.O. BOX 1980 

NORFOLK, VA 23501-1980 m75-u, 757 
www.evms.edu 
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Eastern Virginia Medical School IACUC Office 
Office of Research 
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I. AOi\♦UNlSTRA.TIVE iNf:ORPliATiCN 
ProtCKOI Number. 15-009 I Protocol fnlt!al Appro-,'cil Date: 7/9/2015 
Protocol TJtle: ~egulatlon of fetal-placental development In the primate 
Prindpal Investigator. Gerald J Pepe PhD 
Approved USDA Pain Code Level(s) - not required for personnel additions only:8, C, & D 

II. PJSRSOMNEL 
Ll.st all personnel to be added to or removed from the protocol. .Ai; ;;e-.C."'! 1J~n.;ru .1:'f"! to JN<)n< ~1: lhe 
p:-.1ttr.~.j'. f lTtW:~': r.u:~,e ,.~mfJ.l'Pf~ t, ii~ (£'l;:J-lr!1!.-:J .(.tJ'1j iiJ.:.'fA ,~,'id OH.31~ f/.:J!t?it1 fl ;71~'J.wle~ Cl:.d .r.n:1.:s: fl r:r ,e t~~ipSt"t~d 
ft hcfl;~\ltf-if• ¢iI~~::.smt.tn!' ·i l !1:J; ~¾+: 0~ t.,11aC't1..111.~ ; ... J:e.c,J~·~ Ocpar! r11 e.~-~ 

Oca:pational 
Cffl/lATA cm/lATA OHSP Health/ 
Training Training Training nisk 

Added(+} Certtftcatlon Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(·) {,:.:ltJ!fJ,":ft!i .r;,;·1f:t J l r,:!f;: fan.t tJ11 ly1 Completed ,. tt,j ;i.ll ;,tU,~-.:~ " l !J ~ ! 1~aJfr.ic,1.'! 
{ttri.rht>D~1 , .. r~t) ') e!·-nl~•) 

1. 

2. 
3. 

Procedure(s) to be performed by persomel addition #1: 

Procedure(s) to be performed by personnel addh:lon #2: 

Procedure(s) to be performed by personnel addition #3: 



          

     

             
         

      

               
     

      

                     

             
  

                                 

 

                   

      
                   

                      
     

                
   

               

                 
  

               
      

            
                   
                       
                      

 

 



        

            

                    
                  

       
                   

               
                 

                   
                      

             

                 
                   

                 
                  
        

         

             

          
         

    
            

           
        

 
             

             

           

       
           

            

       

  
          

   

       

      

            
                    
                       
                       

 



   

  
   

         

       
 

    

   
 

   

          
       

  

    
   

 

 

 

 

   

   
    

   
        

   

    
   

            
                    
                       
                       

 

 



Expected side effects and/or changes In animal behavior: 

Agenr. Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes In animal behavior: 

INVESTIGATOR ASSURA~ICfS: 

□ 
f understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or an appropriate outside source. I hereby 
affirm that each person added to this protocol by way of this amendment request has been 
adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

□ No animal involved in this project will be subjected to discomfort, pain, or distress, unless it Is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

□ I agree to comply with a/J federal and institutional policies governing the use of animals used in 
this project. 

PRil't.lCi?AL iN'F..sTIGATOR: 

Printed Name: 

Signature: I Dai.e: 

APPttOVAi. SIGrJATUW: 

VETERINARY PRE:REYIEW: Changes in methodology, agents, surgical 
pTOCf!dures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the :ACUC ft>;· rf•:!e')'. _ 

Attending Veterinarian Primed Name 

Attend( Veterinarian 5ianature: 

USDA hll, CtNle Jl ; Breeding Qr holding coltmy; no animal manip11/olion. 

Date:2-9--2016 

USDA P"'11 CIJlle C = Procedures imc/,Jng Mor m.omenwylsltght pain or iJlslnssforwhi<:h RO pain-n/ieving drugs en IIHd. 
USDA Ptdlt CtNle D - ~duru llnolvillg a dt1g7H Qj'pai,i or di.,trasfor-whlch appl"Oflt'late anesthuia, llllQ/~sic.J. or t,rmquilizing drugs fl1'e wed. 
l/SDA Pllllt CoM E - hoctulllru fnw>hlmg a degru of patn or dlstreu for which no drugs Q1'(1 IIUd. SCIENTIFIC JUSTIFICATION JS REQUIRED. 
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I ltN f:STIGATOR ASSURANCES: 

J understand that it is my responsibility as the Principal Investigator to ensure that all personnel 
who work on this protocol are adequately trained. That training may be provided by me, an 
experienced member of the investigative staff, the Attending Veterinarian, a qualified Division of 
Comparative Medicine (CompMed) staff member, or an appropriate outside source. f hereby 
affirm that each person added to this protocol by way of this amendment request hos been 
adequately trained to perform the procedure(s) indicated above. Any person who has not been 
adequately trained will be so trained prior to performing the procedure(s). 

b] No animal involved in this project will be subjected to discomfort, pain, or distress, unfess it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

I agree to comply with all federal and institutional policies governing the use of animals used in 
this project. 

___ __.JL-.... __________ _ _ ~ _ _____ ____ ,. _ _ ______ - - _.j 

Date: Z q J Ip 

------- - - - --- --- ---------- - ---- ----- - ---
1 ;.,Ptlff.OVA .. $tGNA1'l.litf S: 

Vf]'eRil'tARY PRE-REVIEW: Changes in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attending Veterinarian Printod Name: 

Attending Veterinarian Signature: 

FINAi. lACUC A?yROVAL: All revisions must be approved by the IACUC prior to 
implementation. 

IACUC Cilair or Vice Chair Printed Name: 

JACUC Chair or V!ce Chair Slgnature: 

USDA Pain Coih B ,... Bmdmg or ho/ding CtJ!ony; no animal manipulation. 

Date: 

VSDA Pttllt Code C - Proctldw-t8 lllw>lvlng .110 or momt!ntm)•°Mtghl pain or dislre.ufor which no p<zin.,e~ing drugs are wed. 
USD,4 Pain Coie D ""P~8 IIWO}Yillg a <kgrtt: <>fpairl OI' dlslrtUf<ll' whJch appropriate Qllti1tlreSi<z. anal,eslcs, ()1' tranqulll.."ing drugs are UMd 
VSD.A Pllllt Code E - Pnu:edu~.t tnvolvtng a deg,~ of patn or dtstrt!U j()I' which no drugs a,e usu/. SCIENTIFIC JUSTIFICATION JS REQt 'IRED. 
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EVMS 
Ea~t•·•·n Vi ,.gin in M.-clical Sc hool 

~----==========-----=====================----
September I, 2016 

Gerald J. Pepe, Ph.D. 
Chair, Department of Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The lnstitutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal - placental Development itt the Primate (IACUC #15-009), at its September l, 
2016 meeting. The following amendments to the protocol were approved: 

1. permission to change the P henylephrine dosage from I µg/kg/miu IV for 15 minutes 
to 2 µg/kg/min IV for 15 minutes to s tudy the impact of estrogen i11 utero on 
cardiovascular function and blood flow in maternal and adolescent baboons, and 

2. addition of the following sustained-release analges ic agents: Buprenorphine SRTM 
(0.2 mg/kg) and Meloxicam SRTM (0.6 mg/kg) for all surgical procedures. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s). 

It is the responsibi lity of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol. Please note that a change in methodology. agents. surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IACUC for approval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (Comp Med) w ith the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 

Community focu!i. World impact. 

Office of Research 

NORFOLK, VA 2350/ 
ltl 

• www.evms.edu 



Sincerely, 

Institutional Animal Care and Use-Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

-•-111 Senior Associate Dean for Research 
Institutional Official 



EVMS 
East,•1·11 Virginia l\1cdical School 

Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

I 
Cr-1·1'--·-:-~~r~~-::i" J ~d _j 

t· ·•· . •·-· 

August 23, 2016 

., (;~r~ldJ Prpe, P, D 
"rc!eH01 Jr.tJ(l11t'' 

I would like to have the appended research protocol and postoperative analgesia amended 
to my approved IACUC protocol entitled "Regulation of Fetal-Placental Development in the 
Primate" (#15-009). The two amendments requested are described in detail in the attached 
IACUC amendment form: [l] Deletion of studies using 1 µg/kg/min phenylephrine and add 
infusion of phenylephrine at a dose of 2 µg/kg/min for 15 min followed by infusion of 
phenylephrine at 5 µg/kg/min for 15 min ( already approved to infuse 5 µg dose) to study the 
impact of estrogen on vascular function in maternal and adolescent baboons. [2] Sustained release 
(SR) medications have been developed and studies show that such formulations provide analgesia 
for up to 72 hours. Accordingly, we propose adoption of the SR medications Buprenorphine SR 
and Meloxicam SR for all surgical procedures. 

Finally, I am requesting that this amendment be reviewed using an expedited process. The 
IACUC's time and effort in reviewing this amendment is most appreciated. 

Community focus. World impact . 

Gerald J. Pepe, Ph.D. 
Professor and Chair 

Physiolog1Cdl Sciences 

P.O.BOX 1980 
NORFOLK,VA 23S0i -1980 

• • www.evms.edu 



April 2010 
Updated February 2011; 1<11:~h;:zOJ;i;-April 2012-,;,A.u~st-2013-- ~- -l 

REQUEST TO AMEND A PREVIOUSLY APPROVED IACUC ~-~~Ji et' -~ Li W f.~ 11· \·. 
1 

l ·, , I-~\ ' 
Institutional Animal Care and Use Committee (IA4~ , N -· 1 3 2016 ; . · · 

Eastern Virginia Medical School IACUC Office / Office: 757-
0ffice of Research '- Fa><: 757--1 , 

FOR OFFICE USE ONLY 
Date Received : ____ _ Review Method: _ _ FCR / __ FR/ __ Administrative (Personnel Changes Only) 
IBC Approval? _ _ Yes/ __ No IBC Approval Date: Final Approval Date: 

I I 

General Information and Instructions: 
1. All requested amendments must be approved by the IACUC before they are implemented. 
2. Changes in methodology, agents, surgical procedures, or any aspect of the protocol that affects the health, husbandry, and/or well

being of the animals must be pre-reviewed by the Attending Veterinarian before the changes are submitted to the IACUC Office. 
3. A request to increase the number of animals assigned to a protocol must be approved by the IACUC before the animals are ordered. 
4. Submit the original signed amendment form to the IACUC Office located in I • and e-mail the MSWord 

version of the form to the IACUC Administrator. 

5. The IACUC reserves the right to require submission of an IACUC "Initial Review Form" based upon the Committee's assessment of 
the amendment(s} requested herein. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 15-009 I Protocol Init ial Approval Date: 7/9/2015 
Protocol Title: Regulation of Fetal-placental Development in the Primate 
Principal Investigator: GJ Pepe 

Approved USDA Pain Code Level(s) - not required for personnel additions only: B, C &D 

II. PERSONNEL 
List off personnel to be added to or removed from the protocol. All persons authorized to work on the 
protocol must have completed the required CITI/LATA and OHSP training modules and must hove completed 
a health/risk assessment with the Occupational Health Department. 

Occupational 
CITI/LATA CITI/LATA OHSP Health/ 
Training Training Training Risk 

Added(+) Certification Species Certification Assessment 
or E-mail Address Number Module(s) Number Date 

Name Removed(-) (additions only} (additions only) Completed (additions only) {additions 
(additions only) 

1. 
only} 

--

2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(s) to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



        

      

             
         

      

               
     

      

                  
            
               
 

                   

      

                   
                 

    

           
           

                
  

               
      

            
                    
                       
                       

 



        

              
                

            
     

            

                   
    

              

                   
                     

                
                   

                   
                   

                  
                 

                       
                     

                   
     

               
                    

                
    

                  
        

                
                  

                    
            

                
         

         
             

      
         

    

       

       
        

 

        

            

     

     

     

     

                    
                       
                       

 



Food and/or Water Deprivation: -- Yes _x_ No Complete and submit Attachment C 

Surgical Procedures: __ Yes _x_ No Complete and subm it Attachment E 
(i.e., single survival, multiple survival, or non-survival) 
Antibody Production: __ Yes _x __ No Complete and submit Attachment F 

Toxicity Testing (LDSO): __ Yes _x_ No Complete and subm it Attachment G 

Lasers or Penetrating Electromagnetic Radiation: -- Yes 
X No 

Collection of Tissues, Cells, or Organs: -- Yes _x __ No 
(Please explain below.) 

Tumor Transplantation or Induction: __ Yes _x __ No 

Special Diet: __ Yes _x __ No 
(Please explain below.) 

Other : N/A 
(Please specify below.) 

0F. CHANGE IN ANESTHESIA, THERAPEUTICS, AND/OR EXPERIMENTAL AGENTS 

Dose Route of 
(mg/kg) Administration Frequency of 

Administration 
Sedatives/Tra nq u ii izers 

Anesthetics - General 

Anesthetics - Local 

Length of 
Administration 

Analgesics 

Meloxicam SR 0.6mg/kg SQ Once PRN PRN under AV 
advisement 

Buprenex SR 0.2mg/kg SQ Once upon completion of Q72 then PRN under AV 

surgery and for biopsy advisement 

Antibiotics 

Miscellaneous 

USDA Pain Co,le B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Co,le D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquili=ing drugs are used. 
USDA Pain Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUST/FICA TION IS REQUIRED. 
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I EXPERIMENTAL AGENTS: I 
Agent: Phenyle~hrine Agent Vehicle: sterile saline 
Route/Site: IV Volume per administration: 2 µg/kg/min over lSmin 
Frequency of administration: _Pre-pubertal and post-pubertal; 4 times over the life span of the animal, not to 
exceed once a month 
Expected side effects and/or changes in animal behavior: Sudden marked increase in blood pressure. Not to be 
expected at this low dose but animals are mon itored for HR, BP and respiratory rate throughout the experiment. 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

Agent: Agent Vehicle: 
Route/Site: Volume per administration: 
Frequency of administration: 
Expected side effects and/or changes in animal behavior: 

INVESTIGATOR ASSURANCES: 

GJ I understand that it is my responsibility as the Principal Investigator to ensure that all personnel who 
work on this protocol are adequately trained. That training may be provided by me, an experienced 
member of the investigative staff, the Attending Veterinarian, a qualified Division of Comparative 
Medicine (CompMed} staff member, or an appropriate outside source. I hereby affirm that each 
person added to this protocol by way of this amendment request has been adequately trained to 
perform the procedure(s) indicated above. Any person who has not been adequately trained will be 
so trained prior to performing the procedure(s). 

GJ No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such has been 
approved by the IACUC. 

GJ I agree to comply with all federal and institutional policies governing the use of animals used in this 
project. 

PRINCIPAL INVESTIGATOR: 

Printed Name: Gerald J Pepe, PhD 

Signature: I Date: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation. 
USDA Pain Code C = Procedures involving no or momentary/slight pain or distress for which no pain-relieving drugs are used. 
USDA Pai11 Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing drugs are used. 
USDA Pai11 Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUSTIFICATION IS REQUIRED. 

5 



    
     

 
 

        
        

                

               

    
   

    

 
       

  
     

     
   

         
 

  

                  
                

             
              

                
               

       

                  
              

    

                   
 

  

      

         
    

 

            
                    
                      
                      

 



Attending Veterinarian Printed Name: 

Attending Veterinarian Signature: 

FINAL IACUC APPROVAL: A// revisions must be approved by the IACUC prior to 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

USDA Pain Code B = Breeding or holding colony; no animal manipulation 

Digitally signed by 

DN:cn•
, o=EVMS / SoBran, 

Inc., ou=Cornparative 

email~ 

Date: 2016.08.1 0 09:49:13 
'-04'00 

Date: 
8-10-2016 

USDA Pai11 Code C = Procedures involving no or momenta,ylslight pain or distress for which no pain-relieving drugs are used. 
USDA Pain Code D = Procedures involving a degree of pain or disiressjor which appropriate anesthesia .. analgesics, or tranquilizing drugs are used. 
USDA Pai11 Code E = Procedures involving a degree of pain or distress for which no drugs are used. SCIENTIFIC JUSTIFICATION JS REQUIRE/). 
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EVMS 
Easteni Vfrglnia Medical School 

November S, 20l5 

Gerald J. Pepe, Ph.D. 
Chair, Physiological Sciences 
Eastern Virginia Medical School 

Norfolk, Virginia 23507 

Dear Dr. Pepe: 

The Institutional Animal Care and Use Committee reviewed your request to amend the protocol entitled, 
Regulation of Fetal-placental Development in the Primate {IACUC #15-009), at its November 5, 2015 
meeting. The following amendment to the protocol was approved: 

Permission to treat pregnant baboons as follows: (1) letrozole (115 µg/kg BW/0.l ml sesame 
oil, SC) on days +/- 110-120 of gestation; (2) e.stradiol 17~ (5 µ.g/kg BW, IV bolus) un day+/ .. 
119 24h or 48h prior to surgery; and (3) estradiol 17P-3 beuzoate (115 µgfkg, SC) on day+/-
119 once for the 24b treatment group and twice for the 48h treatment group. Following 
treatment, the placenta/fetus will be delivered @6h or 24h (6, 24h treatment group) on day 
119/120 or on day 121 (48h treatment group). In the 48h treatmellt group, the mother will 
receive a second SC injection of estradiol on day 120 24h after the first injection. Surgery 
will be performed as outlined in the currently approved protocol. 

Although the Division of Comparative Medicine (CompMed) will make every effort to provide 
housing, husbandry, and veterinary support for your research project, IACUC approval of this 
amendment request does not guarantee that CompMed will be able to accommodate the work 
immediately. Available space and resources within the CompMed animal facility are determined 
by the number of ongoing projects and the animal census at any given time. Please consult with 
the CompMed management team to confirm availability prior to implementing the approved 
modification(s ). 

It is the responsibility of the Principal Investigator to notify the Committee, in writing, of any deviation 
from the IACUC-approved protocol Please note that a change in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health. husbandty, and/or well-being of the 
animals must be pre-reviewed by the Attending Veterinarian prior to submitting the amendment request 
to the IA.CUC for a1mroval. 

It is also the responsibility of the Principal Investigator to provide for regular observation of the health of 
the research animals and to provide the Division of Comparative Medicine (CompMed) with the name(s) 
and telephone number(s) of the person(s) who may be contacted and/or take action in the event that the 
CompMed staff notes an emergency condition with the research animals. 

Thank you for your continued cooperation with the Institutional Animal Care and Use Committee. 
Office of Research 

NORFOLK. VA 2:iSOl 

Community focus. World impact. 
m/5-i,: 757 
www.evms.edu 



Institutional Animal Care and Use Committee 

-
cc: 

Attending Veterinarian 
Division of Comparative Medicine 

Project Manager 
Division of Comparative Medicine 

Senior Asso.ciate De.an for Re.search 
Institutional Official 



EVMS 
Eaetern Virginia Medical School 

~------

Chair 
Institutional Animal Care and Use Committee 
Eastern Virginia Medical School 
Norfolk, VA 23507 

Dear 

October 6, 2015 

-------
OCT 

Gerald J. P~pe, N> 
Pl'llfffl«antf(J,aj 

I would like to have the appended research protocol (briefly outlined below) amended to my 
approved IACUC protocol entitled "Regulation of Fetal-Placental Development in the Primate" 
(#15-009). In the existing protocol, we are approved to treat pregnant baboons with letrozole 
betvteen days 100 and 17 5 of gestation to block estrogen production and determine impact on fotal 
and placental development including ontogeny of vascular endothelial cell growth factor (VEGF) 
by endothelial cells in skeletal muscle and placental structure, including development of microvilli 
in fetal/placental tissues from baboons delivered at day 175 of gestation by cesarean section. 
Another groups of baboons is treated with letrozole and estradiol chronically (days 100-175) to 
restore estrogen levels. We have also been approved to perform studies in which estrogen is 
injected directly into the fetus to determine whether estrogen has a relatively rapid (6-24 hours) 
effect on signalling mechanisms and production of proteins such as VEGF. It has also become clear 
to us that we also need to examine placental/fetal parameters in animals in which estrogen is 
suppressed for a relatively short period of time, i.e. 10 days vs long term 60 days. Therefore, we are 
requesting that we be approved to treat pregnant baboons with letrozole (115 µg/kg BW/0.l ml 
sesame oil; sc) on days 110-120 of gestation and inject the mother on day 119 with an iv bolus of 
free 17~-estradiol (5 µg/kg BW/ml saline:5% ethanol) and a sc injection of 17~-estradiol-3 benzoate 
(115 µg/kg BW/0.1 ml sesame oil) or steroid vehicle and deliver the placenta/fetus 6, 24 or 48 hours 
later on day 120 (6, 24 h treatment) or day 121 (48 hour treatment). In the latter group, the mother 
will receive a second sc injection of l 7P-estradiol-3-benzoate on day 120 (i.e. 24 hours after the 
first injection). All baboons will be injected and cesarean sections performed as outlined in our 
approved protocol. We were previously approved and thus have performed similar studies in the 
past. The IACUC's time and effort in reviewing th.is amendment are most appreciated. 

Community focus. World impact. 

Gerald J. Pepe, Ph.D. 
Professor and Chairman Physiological Sciences 

P.O. BOX 1980 
NORFOLK, VA 235-01-1980 

1a757-
••'- 757 
www.evms.edu 



April 2010 
Updated February 2011; March 2011; Aprll .~012~_Aurst ~13 . 

... . ···:.,,., .. ... - :· .. ► .... . 

REQUEST TO AMEND A PREVIOUSLY APPROVED IACUC PROTOCOL 
OCT 

Institutional Anf mal Care and Use Committee (IACUC) 
7 2015 

Eastern Virginia Medical School IACUC Office Office: 75-
0fflce of Research Fax: 757-

I FOR OFFICE USEIONLY 
Date Received: I ' ' 1' 

I • • IBC ApprovAI? ,. Yes/ No 
Review Method: _ .,_ fCR / __ FR / __ Admin1~tratlve (PersonneflChang-!J Only) 
IBC Approval Date: ' ~ / • I · Final proval Date: - , J . 

I 

!SJ:-'ricrnl 1nfu,1t):lti::m and l:)structlons: 
1. All req:.iE:sted an,-:.:,1dmcnts must be approved by the IACUC p;z:!~ they are implemented. 
2. Chnnzcs ia 1aethodoloey, afivnts, su, gical proredures, or any aspect of the protocol th.:.t ufiects the he<.1lth, husbandry, and/or well

being of the a11lm<.1ls must be pre-rt·:vbwed by thrJ Attend;ntz Veterina;ian yef(!.r~the changes are submitted to the IACUC Offic0. 
3. A rec:uest to incfeas~ ti ,;~ n:1Jmher of animals assigned to a protocul must be approv~d by th\:/ IACUC b1!for~ the animals are cr<i(!t ed. 
4. Subl!ll! trie otii!'il'ial ~iltllf:Ji amendmcr,t form to th,~ :AC~.~iic&Jt~t~ J n 

y§:rifiN)_ of t/1~ form tu the •~cue AtiJtJinlstr:..tor. 
5. The i/:CUC n?r..e,ves ii:e rfght to require submlsslo,: :,/ on IACUC ulniUuf Rev.'ew Form" bas";d UP<)n tfle CtHntr.itte.;>'s ,,ssflssment of 

the "mendmtJnt{s) i'e(flJcstcul hemfn. 

I. ADMINISTRATIVE INFORMATION 
Protocol Number: 15-009 I Protocol Initial Approval Date: July 9, 2015 
Protocol Title: Regulation of Fetal-placental Development In the Primate 
Principal Investigator: Gerald J. Pepe, Ph.D. 
Approved USDA Pain Code Level(s) - not requfred for personnel additions only: B, C, and o 

II. PERSONNEL 
list all personnel to be added to or removed from the protocol. All persons :mthorl.:ed to wctk on the 
p1otncoi must hove completed rhe reqoireri CITI/U>.7:0. c:md OHSf> rrc inlng modvlcs mtcl must have completed 
Q healel,/rlsk ossessment with i'ile Occu11atlon1.rl Hef'Jtll Depcu tmenr. 

Occupation al 
cm/lATA CITI/LATA OHSP Health/ 
Training Training Training Risk 

Added(+} Certification Species Certification Assessment 
or E•ma11 Address Number Module(s) Number Date 

Name Removed(·) {additions onM (a-Jdf:lm:1s only} Completed (odditkms only) (uddifft,n;; 
(addiri~ns ority} onty} 

1. 
2. 

3. 

Procedure(s) to be performed by personnel addition #1: 

Procedure(sJ to be performed by personnel addition #2: 

Procedure(s) to be performed by personnel addition #3: 



        

      

             
         

      

               
     

      

                  
            
               
 

                   

      

                   
                  

    

           
              

                 
  

               
      

            
                    
                       
                       

 



        

            
                
            

      

                   
                       

                    
                      

   
             

                
    

         

             

           
         

    
            

           
        

 
             

             

           
       

           

            

       
  

          
   
        

      

            
                     
                       
                       

 



   

  
   

         

   
    

 
 

  

  

  
 

 

 

 

    

        
        

           
          

          
          

              
          

            
                     
                       
                       

 

 



0 I understand that it is my responsibility as the Principal Investigator to ensure that oil personnel who 
work on this protocol are adequately trained. That training may be provided by me, an experienced 
member of the investigative staff, the Attending Veterinarian, a qualified Division of Comparative 
Medicine (CompMed) staff member, or an appropriate outside source. I hereby affirm that each 
person added to this protocol by way of this amendment request has been adequately trained to 
perform the procedure(s) indicated above. Any person who has not been adequately trained will be so 
trained prior to performing the procedure(s). 

0 No animal involved in this project will be subjected to discomfort, pain, or distress, unless it is 
unavoidable in the conduct of scientifically valuable research and approval of such hos been approved 
by the IACUC. 

0 I agree to comply with all federal and institutional policies governing the use of animals used in this 
project. 

PRINCIPAL INVESTIGATOR: 
-

·- · 

Printed Name: Gerald J. Pepe, Ph.D. 

'/. ~) 
Signature: ·-· ~ ,,. ~ ~ ... /~,.~ 

c ___ _,, ,, ~ -
I 

APPROVAL SIGNATURES: 

PRE-VETERINARY REVIEW: Changes in methodology, agents, surgical 
procedures, or any aspect of the protocol that affects the health, husbandry, 
and/or well-being of the animals must be pre-reviewed by the Attending 
Veterinarian before the changes are submitted to the IACUC for review. 

Attending Veterinarian Printed Name: 

Attending Veterfnarlan Signature: 

FINAL IACUC APPROVAL: All revisions mus 
implementation. 

IACUC Chair or Vice Chair Printed Name: 

IACUC Chair or Vice Chair Signature: 

prior to 

I Date: 1,;7 o<.l'lo,\/ 
I . 

Date: 

Date: ~ 

USDA Pain Cede B = Breeding or holdtng co/on:y; no animal marripulalion. 
USDA Pa:br Cotk C"' Procedmes involving no or rnomentalJ,. 'slight pain or distress for which ,w pain-relieving drugs are used 
USDA Pain Code D = Procedures involving a degree of pain or distress for which appropriate anesthesia, analgesics, or tranquilizing d,ugs ar.: used. 
USDA Pain Code E = Procedwes iTIYolving a degree of pain or distres., for which no drugs are used SCJENTIF'JC JUSTIFICAT/O,V IS REQUIRED, 
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