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Abstract 

Purpose: The ovary is an example of a developing tissue in which developmental prosses occur 

throughout reproductive life. We investigate the expression of GSK-3� and �-catenin- Wnt pathway 

molecules- in the rat ovary during follicular development. 

Materials and Methods: To induce follicular growth and development, 23 days old immature 

female rats were injected with 10 IU of PMSG. Forty and forty-eight hours after stimulation with 

PMSG, the sera was collected for hormone assay, and the ovary were dissected and prepared for 

immunohistochemistry(IHC(and western blot(WB). 

Results : Our IHC and WB analysis showed that the expression of pGSK-3� and active �-catenin 

was increased in PMSG primed rats in compared to  those of intact groups. However, the total 

GSK-3� and �-catenin proteins remain unchanged. 
Conclusion: The results indicate this idea that gonadotropin (PMSG), stabilized �-catenin in GSK-

3� independent manner in the rat ovary during the follicular development. 
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����)/� �
���� 48����  
� �L+  J	�K�PMSG ���, � �+�Q� ���, �� ����/� ��� .A ( ����/� ��� ���, ���)/�)�p �)� ( �
   �+�Q� ���,) ���� �)�.( B( �
�  ��)/�   �C ( ���)/� �
����. ��)'     �& ��'��& -0 ��7      ���   � �
�     + �+�Q� ���, �� ���)/� �
����-    ��#�)�p ��7 �W��

P	�K!� ����/� ��� ���, -+��� -$!�	 ) p>0.005: Exp. Vs. intact(.  
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��2.  6�
#2�! ���L�  �' 6��$�8 �        ����=/� �=�� � �+�Q� ���, ��  48 

     J	�K� 
� �L+ ����PMSG .L� 6�
#2�! ���          P	�K=!� �=�� 6�=Y �� ��'
��L& �& ���� �� ����/� ��� -+ �W�� �+�Q� ���, ���)/� �� ��� �'�. 

(***p<0.005: Exp. Vs. intact),(n=5)  
 

  
  

  
��3.   >�+ 
� i��,��
#&���!  ����)/� ��'      >�� �+ ��� �K#&8 {�� 
H&E� 48����  
� �L+  J	�K�PMSG  ���=, � �+�Q� ���, ��  �=�� 

����/� .A( ;����/� ��� ���, ���)/� B ( �+�Q� ���, ���)/�)AF: 
6��$�8 6�
#2�! .(6�
#2�! �
����  �� �'�+�Q� ���, ����/� ��� -+ �W�� 

   -+ ;��� -$!�	 P	�K!�           6�=
#2�! ����=/� �=�� ���=, �� -0 ���7    ��='
�)� ��'��& }�K+  ����)��+ :500���
#& .(  

  
)  6�
#2�! ���L� -p�,   8 ��'9	
�]-       ���=, 6��$�8 ��� � -#2�� 

       �& ���� P'�0 6�$�0 -+ �W�� ����/� ���        �=R� 
� �=&� ���
��L& ���&8 ���� 9	��+��+ ;��W� ��� ���� ���� ���� �' ���.(  
9#��)';         ��=S 6�	���$=�� T^=� PQ�=� V	�$�     
� X=W4 

  J=	�K�PMSG) pg/ml69/0± 7/2 (� 16;28; 40 �48   ���=�
    J	�K� 
� �L+  � -+ �8          �=��� -=+ �=p 
� \=#��)pg/ml 7/2± 

427; pg/ml 19,6 ±175; pg/ml 4 ± 147;pg/ml 2± 6/4(; 
             J=	�K� 
� ��=&
 �=�s, �=+ -0 ��� ����PMSG -   �!��=#� 

 �2�
#2�! 9	�
�-      �& P	�K!� K#� ��S 6�	���$�� T^�    �=+�	 .
��)'     �� -0 ��7)  X
�4 ( �& ��'��&      �� �� P	�K!� 9	� ���

 ����40 � 48����& ��� ��.  

 
  

  
��4 . ��&��' �R�] 17 �$+    �+�Q� ���, �� 6�	���$��     J=	�K� 
� X=W4  
PMSG   � 16;40   � 48      J	�K� 
� �� ���� PMSG. ��&��' �R�] 17 

�$+  6�	���$=��    -=+ ��=&
 �=�s, �=+    �=& P	�K=!� V	��=�  �=+�	. ����    -=+ �='
I��@(SEM± mean) ��$�'P<0.05 , n=5) (.  
  

 ����
����
	
��� 0���	 �$ $%&' ��� 
          ;����=/� �=�� � �=+�Q� ���,�� �)#��$�#'��)	� ����+

    -0 ��� ����GSK-3�  6��� ��     �=
� ��';      ��&��$=�� � �
�=2����, 
6�
#2�!    �& ��	� 6��$�8 ��'  ��� .   ��=#+pGSK-3�)     -�	�H�=! ��=!
GSK-3� (      -=+ ����/� ��� ���, ���)/� ��     r#Lq��#�=+ ��=7

 �, ���)/� �� -0 �2�Y �� �� ��'��& �=+�Q� ��;   {=�� I�=� 
      ��+ ����/� ��� ���, 
� �$�#+ �K#&8 .    �+�Q� ���, �� 9#��)'

  ��48  -=+ �W�� ���� 40   
� �=� ���=�PMSG   ��=#+ P'�=0 
pGSK-3�  �� ��'��&  .  ��#+pGSK3�  -=+      �(=	�  6�=
#2�! ��    ��='

6��$�8      ��� �2�
#2�! 3���� �	�� 
� ���	�� .-+     ��=#+ ���2� ��U�
pGSK-3�  �GSK-3� ��            �=2� ���=+ -+��=& ���
& �R� 
� ���)/� 

   �)#��$�#'��)	� �K#&8 {�� I�� pGSK3�     -=+ �W�� GSK-3� 
   ��� �$H#Lq)X
�5 .(����+     �)0 ��'  �)#��$�#'��)	� pGSK-

3�  >�� o==���spatial visualization   �� -==0 ��� ���==� K==#� 
-��)�     �+�Q� ��'40    
� �� ����PMSG   ��#+ ;pGSK-3� -+   ��7
��L& ��  ��)IHC.score 03/73 ± 43/1179 (     ���=� 
� �$�#+48 

)IHC.score 64/47 ± 14/364 (       �=�� ����/� ��� ���, K#� �
) X
�6.(  
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��5.  ���)/� 
� i��,��
#&�$!>�& �'
� ���H$�� �+ ��� �K#&8 {�� �+�Q� � ����/� ��� ���, �    9#<���=� �#/�=� ��. �)#��$�#'���)	� "#�
�GSK-

3�  ;40�  48J	�K�
� �� ����   PMSG .A  ( ��#+p GSK-3����, ���)/�  ����/� ���; B ( ��#+p GSK-3����, ���)/�  �+�Q�40  J=	�K�
� 
� �� ����
PMSG;C (  ��#+pGSK-3�   �+�Q� ���, ���)/� 48     J	�K�
� 
� �� ����PMSG; D,E (  ��#+tGSK-3�        �+�Q� � ����/� ��� ���, ���)/� )G-   �
�=2����, -	t  

 �T-"� -	t ; coc- � ���!��� ��2�&�0 s-�&��$�� (; F (���)/� �!�+ �H�& 6�$�0; G (p GSK-3�  �=W5& 6�$�0 ����L+ ���� �!�+ H, (TGSK-3�  ���� �=!�+ 
�W5& 6�$�0 ����L+; I (���� �!�+ �H�& 6�$�0 . ��#+ ��K#&p GSK-3� ���)/��� >�& �' �+�Q� ���, �40
� �� ���� PMSGP	�K!�     -=+ �W�=� ��.�=� X+�4 48 

 ��#+ -0 �2�Y�� ��� -$!�	 ����/� ��� ���, � ����tGSK-3� �##1� ���+ ��� ����& �4�+)  ��#Z& :250���
#& .(  
  

    �=)0 ��K#& IU+ ��$�� >�� 
� ���H$�� �+ 9#��)'   ��=#+
 9##���� 9	�    �� ����+ �' .        ��� ���=� -�=@�Y V	�=$� -=0  ��=#+ 

pGSK-3� �W�� -+ ��#+tGSK-3� �� ���, ��� ����/� 
;�H@ ���,�� +�Q� �40 -$��=� 98/0 ± 7 �  ���=,��  =+�Q�  �

48-$��� 09/1±5 �& ���+ )X
�7 .(  ��=����!���)	� o���; 
  ��#+ #�$0 �$+ ���)/��� 9     ����/� ��� ���, ��';  �=+�Q� 40 �

48     -+ 9#�$0�$+ ��#+ � ����+       �� �)�U��$#� � �	��] I��@
6���    �
�2����, ��'      �=� ��'��=& �
� -	t � .    ��=�2� I��=H�

     �=+�Q� ���, 9#+ ��.�� X+�440� 48    ����=/� �=�� K=#� � 
 ��� ��'��& .-+      6�
#2�! �� ���, �� �'�� ��U�    9	
�=]8 ��'; 

-#2��; ���    6��$�8 � 6��$�8           -$�=' �� 9#�$0�=$+ ��=#+ "p�0 ��'
 �==� ��'��==& K==#� �#==����)X
==�8.(  ��==#+9#�$0�==$+6�==L! ; 

-+   I��@ -$�='    �)=�U��$#� � ��   �=��;      ���=, ���=)/� �� 
-==+ �$�==#+ �8 r#L==q ��==#+ �==+�Q�  �� �)==�U��$#� I��==@

6���                ��=#+ � �=� ��'��=& �
� -	t �� �$�#+ � �
�2����, ��'
-$�'       -$�=' 
� ����L& �� �8 ��     6��=� ��='      �2�=
#2�! ��='

 �� ��'��& .       6�L! 9#�$0�$+ ��#+ ����/� ��� ���, ���)/� ��  
  

'��&         �W5& 6�$�0 -��)� �� -0 �2�Y �� ��� ��)   >���=, -=2�2
  >�==& 9#=�.13�
��  (-==+ �8 ��==#+  �==� ��'��==& ��==4 ��==7

)X
�9 .(             9#�$0�=$+ ��=#+ -=0 ��� ���=� K#� IU+ ��$�� V	�$�
             -=��)� �� � ���+ -.�� X+�4 �+�Q� ���, ���)/� �� 6�L!48 

 -$���)active/pan56/1+10 ( 
� �$�#+40  ���=� )active/pan 

88/0+2/7( ��� .9#��)';  �� 9#�$0�=$+ 9##���� X0 ��K#& ��#+ 
-��)� 9#+ �)� ���� �� ����H� �'  �'�) X
�10.(  

    
��6.  �)0 K#2��8   �)#��$�#'��)	� pGSK-3�        �=+�Q� ���=, �� �' �� 
40�48         �=�L& P	�K=!� ����=/� ��� -+ �W��        �=& ���=� �� ����     �='� .

   �+�Q� ���, �� 9#��)'40        �=+�Q� ���=, -+ �W�� 48     ��=.�& P	�K=!� 
 �=�L&  �=�� ����. ����     I��=@ -=+ �=' )SEM+mean ( ��$�=' n=5 , 

(***p<0.005 = Exp 40,48 vs. intact) ,.   
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��7.     9#<���� IU+ ��$�� GSK-3�      �+�Q� ���, ���)/� �!�+ ;40   � 48  J	�K� 
� �� ���� PMSG . ��)'  ��)	� �� -0 ��7 IU=+     �=p �)=� ��='
�& ��'��&  ��#+ ��K#& �#�0p GSK-3�>�& ���)/���   �+�Q� ���, ��'40
� �� ���� PMSG    -=+ �W�=� ��.�=� X+�4 P	�K!� 48   �=�� -=$!�	 ���=�  .

 ��#+ -0 �2�Y��TGSK-3��& �##1� ���+  ���& .  �=��+ ��=� ��$)#���� V	�$� ���� �)� ����)�   -=+ �� �='     �=& ���=� ���=� I��=@  �='�. (***p<0.005= 
Exp.40,48 vs. intact and *p<0.01= Exp.40 vs Exp.48(  

  
  
  

  

  
  
 
��8.  ���)/� 
� i��,��
#&�$!>�& �'
� ���H$�� �+ ��� �K#&8 {�� �+�Q� � ����/� ��� ���, � >�� ������!���)	� ���+ 9#�$0�$+ 9#<���� �#/�� 

40 � 48J	�K�
� �� ����   PMSG .A (�, ���)/���  ;����/� ���B (�+�Q� ���, ���)/�40 J	�K�
� 
� �� ����PMS)G- � �
�2����, -	t T-"� -	t ( ;
C (  �+�Q� ���, ���)/�48      J	�K�
� 
� �� ���� PMSG) P�!-  �#���� -$�' (; D (   + ���)/� w��S �!�+-     ;�W5& 6�$�0 �����E (     ���=)/� �=!�+ �H�& 6�$�0; F (

{�� ��S�' �+ r��k& �K#&8.>�& ���)/��� 9#�$0�$+ ��#+ ��K#&   ��� ���
	 ~�W	�Z� ����/� ��� � �+�Q� ���, ��') ��#Z& :250���
#& .(  
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��9.  ���)/� 
� i��,��
#&�$!>�& �'� ���H$�� �+ ��� �K#&8 {�� �+�Q� � ����/� ��� ���, �
 >��  6�L! 9#�$0�$+ 9#<���� �#/�� ��. �)#��$�#'���)	�
40� ���� J	�K�
� �  PMSG .A (>�& 9#�. >���, -2�2 
� �$!�+ O^Z&)P�!-6���  >���, -2�2 6�#�$#�� ��' (-+ �W5& 6�$�0 �����) ��#Z&5 /62 ���=
#& ( ;B (

���, ���)/�  ����/� ���) ��#Z&250���
#& (; C (�+�Q� ���, ���)/�40   J=	�K�
� 
� �=� ����PMSG)G-   � �
�=2����, -=	t T-  "=� -=	t ) (&  ��=#Z125 
���
#&(; D (C ��#Z& �+ 25���
#&  .>�& ���)/��� 6�L! 9#�$0�$+ ��#+ ��K#& ��� -$!�	 P	�K!� ����/� ��� -+ �W�� �+�Q� ���, ��'.  
  

  
  

  
��10.        �+�Q� ���, ���)/� �!�+ ;9#�$0�$+ 9#<���� IU+ ��$�� 40 � 48 J	�K� 
� �� ���� PMSG . ��)' #���� V	�$� 
� -0 ��7   �� �'�=��+ ��=� ��$)
    ��� �/�& �p �)� ����)��   6�L! 9#�$0�$+ ��#+ ��K#& )anti-ABC ( ���)/���>�& �' �+�Q� ���, �48  
� �=� ���=� PMSG   -=+ �W�=� 48  ���=� 

 9#�$0�$+ 9#<���� X0 ��K#& -0 �2�Y�� ��� -$!�	 P	�K!�)pan �-catenin ( ��� ����& �##1� ���+(***p<0.005 vs. intact and *p<0.01 vs Exp.48(.  
  

���  

   6�
2�& -0 �Q�8 
�    ��'Wnt        ���=)/� �� �8 ��'��$_=�� � 
��#+  �=&   ���=�]6 [�       ��=
�)� � 9	�=
��� �#�=& 9=	� �=#)'�

6�
#2�!           �=�� ��� >��K, 9#ZZ?& o��� ����)/� ��']10[ ;
         �=�L	 �#�=& 9	� 
� c�& �k� �� ��#+ �q�Y P'�(� �� 9	��+��+

GSK-3�    9#�$0�$+ �   >�& ���)/� ��      ��� "	�?� �	��?@ ��'
   9#��������, �+PMSG  �� ����+  . -+ V	�$�      ��� ���=� ��&8 ���

       9#�������=�, o��� �2�
#2�! ��� ��Z2� �+ -0      ���=)/� �� �='; 
   ��#�U	��H�! ��K#&GSK-3�          ����=/� �=�� ���=, -=+ �W�� 

 �& P	�K!�  �+�	 .       ��)/� 6�& �� ��� 6�L! 9#�$0�$+ ��#+ 9#��)' �
    �+ ��� "	�?�PMSG -+            �=�s, �=+ K#� ����+ 9	� �� -$!� ��0
    J	�K� 
� ��&
PMSG       6�	���$=�� P	�K=!� �=+ \���$& ;  P	�K=!�  

�&         ���)/� -0 ��� �2�Y �� 9	� � �+�	    ����/� ��� ���, ��'
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�)� ���� �� 9#<���� �� 9	� 
� ���#+ �#' �'�.  
9#��������,            %�2���=� � ��=
�)� �� �=���� P=Z� �' �

 �===���� ���===)/� .���===+ �===Z2� � �?�===	" �===
�	9   
2�!#2�
  � >�=&  �='  � F2�=+��  ��=)L& 
� PMSG  -=0  "=	 

����, 9#���� ;��� ���H$�� �& ��� .  �#2�L!PMSG  -$�+�� 
             ��=
�)� �=+ -�=	�Z& X=+�4 � ���+ -��, -+ 9#�������=�,   ��='  

FSH (follicle stimulating hormone) � LH (luteinizing hormone) 
��� .  �s2PMSG �&     �����-+ �����  "=	  �������=�,#9  X=&�� 

�W���& ��+  �l�Z��      ���+ ��5& �#2�� ��'�#�&]11 .[   9=	� V	�$�
   ��� ���� K#� ����+    J	�K� -0PMSG    >�=& -=+      F2�=+�� ��='; 
  �
� P	�K!� \.�&;      6�=
#2�! ���=L� � �
����        6�=Y �� ��='

          �=& �2�=
#2�! 9	�=
� "	�?� -Q#$� �� � ���   ��=� .�  V	�=$
              ��=&
 ��s, �+ � ���& -+ -0 ��� ���� K#� ���&��' PQ��

   J	�K� 
�PMSG;         �!��=#� �+ ���)' K#� ��S 6�	���$�� T^� 
    �=& P	�K!� �2�
#2�! 9	�
�   �=+�	 .  >�=& ��      �	��?=@ ��='

  �&�$0K#!�_#'               T^=� K=#� 9#�������=�, ���=� �=+ ��=� ��)#�
 -+ 6�	���$��        L+ 
�� �� �� J	�K� ��&
 
� V	���   -$!�	 P	�K!� �

             �=& 
�=+ -#2�� T^� -+ ����p 
�� �� �� �8 
� �     ���=,]12 �
13 .[    ����+ J#Z?� 9	� �� 9	��+��+       ��=&
 �� ��=� ��=Q�� ��'

     � J	�K� 
� XW440   � 48     J	�K� 
� �� ����PMSG  I��@ 
               ��=&
 �=+ �=+��+ -0 �2�
#2�! �#5
� � ��� 
�! �� ��L	 �!�,

��� ��S 6�	���$�� P	�K!�.  
�,         �2�=
#2�! 9	�=
� � �=�� ���&��' 6�$�0 -p;   ��=&� 

              �2�=
2�& c�=#��
& ���=& �� �=&� ��� ��� -$!�	s� � ��	�+
          ���� ��=.� �0�=�� ��#�=+ I��U7� �8 �� �#,�� .    �,
�=� -=+

             ��=�& J=	�7 
� 6�	���$=�� -=0 ��� ��� >��K,GSK-3�  � 
       ���0 X)� 9#�$0�$+ �+ �
�_)0 ��Q	�]14 [    ����=	�� \.�& �

$0�==$+ �==& -$�==' -==+ �8 6�==Z$�� � 9#�  ��==�]14�15 .[ V	�==$�
 �)#��$�#'��)	�  IU+ ��$�� �pGSK -3�  K=#� J=#Z?� 9	� ; 

    -��)� �� �� ��#+ P	�K!�           9#�������=�, �=+ ��=� "=	�?� ��'
        �=& ���=� ����/� ��� ���, -+ �W��       -=0 �='� ���    �=n� �=	

 9#�������==�,PMSG ��#�U	��H�==! �� GSK-3� �==��� �==7 
 �! 9	�
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