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 �3 #���, ����24 !�R�( O���, ��*1� �( U� 
��� 

����� ����( �C�1$C2( /�1MH �"��"�� . ���1@ �(1@

 �#���, �( Z:; Y��9H 
����" �( U� O�� 1� ��5��*

 ��$�14 �(1; ��-$�" A��� 7G@ �" ���( ��� )	����

 �( )=@ ����3 w�"5.bfH #��� ��)� ��@ �.��J  #(�.* 1

 �(1@ ���.=� #(�	� �@ ��-$�" /���H 7G@ �@ "��� �"

�� �$�14 15� �" �5��* #(9.� ���1@"�� . �()8� A�1$�.@

 �5��* #(�	� �@ �3 /���H 7G@ �@ "��� �(1@ 1.bfH

�� �$b�	� Z��3 "��300�� �$�14 15� �" �.��J "�� .  

 ����3 �( ��(" Y��9H �(1@)G 27 ( �@ �C�9Q�()�" ��V

15��.�  �1$�)�" ��.���9@ 1$���	�(� ����3 �( 1H ( �@

 �( �1.4��� � U	:��3, �$�� �@ Y.;" ��1$�" ��5	�

)� �"�T$�( #, F.�, . ��.H #(" 
3 �@ #��� 1� A�(

 "(���) �����4 (�� Z
$�)��@ . z�1� �( Y��9H �(1@

 #�$�.���2)� �"�T$�( 1$.2�1C.�  . �( U� Y��9H ��*1� �"

@ #��� 1� ���	�(� ����3 Zb("  .� A$�("1G27 

 ��	�(� ����3 Zb(" �" �C�9Q�()�"G 22 ��)� �"(" �(1; 

 ����3 1� �"3/0<)� �" ��(" 1$.2�1C.� 90-60 �.��J 

)� Y��9H . "��� �( #�	.�V( F�3 ��5	� �@ #��� A�(

 �" ��	�(� ����3 �( #, ��1b �( �1.4��� � 9'� �@ ��("

�� �$�14 15�"�� . �@ �9'� #��" Y��9H  R* o��R�

 O�� 1�6/0
�( 1$.2�1C.�  . #(�.* �@ Y��9H ��V �"

�� �"(" ����()	3 
31* ��("(�, ��1$�( �.� #�)@ "��.  

#(�.* A$�3 �( U� z�� Y��9H �@ !1��1�3 p��H ��

 ��@ A�.$�1 )N�") µl 3/0 ( 9'� �����3 �" 1� #��" �@

)� �"��, #�1.@ ��R�� #��" �( �1.4��� ��5	� �@ � 


��@ #)� 
T� �( A.2��1� #��" ���10 �(1; )N�" 


�14 . ZM� �" �*(1� �.H �( �"�T$�( �@ �$T� /� �( U�

O1@ 9'� #��" �@ ����3 "��� "��� ZM� ��)� �"(" ����

 �=2�>� "��� ��2 ��C��1C.� ��.�� �@ 9'� �@ ����3


�14 �(1; .� �.6H �$��@ yV�8� �=2�>� 
6� U�V( �( ��)

�� �"�T$�( #��H(� � k�	.�3��)� . F�3 �( U�

����3 �1.4�(1; ZM� �( #�	.�V( 15� "��� �*(�� �" ��

 ����, Z.�MH � ��9RH "��� �#(�.* �( ZN�* <��+V(


�14 �(1;.  

7����, ��� �" "��� 1.bfH #(9.� �)� �"(" �.D�H ���

 #(�	� �@ #���, ��� �" ��.� ���b �@ #(�.* �5��* |+�

 � A.-��.� <��N �@ ��14 1� �1�� ��)� �$�14 15� �"

 "�()��$�( ��.=� {(1M�()Mean ± S.E.M (�� 
:J-

)�"14 . ��� �" 9.� #(�.* 1� O���, "()=H A.	n  �

�� 
:J O���,)�"14 . {+$b( "��� A..=H ��5	� �@

 U����(� Z.�MH O�� �( �7����, ��� ��14 A.@ �(" �	=�

/��1V)�"14 �"�T$�( �3�H #���, � � . �>� �" {+$b( 

P<0.05)� �$�14 15� �" �("�	=� <��TH #(�	� �@  . �(1@

�(9�( !1� �( ����, <�:��M� !�R�( SPSS  �� �(1@ � 

 �(9�( !1� �( ���("���Sigma Plot)� �"�T$�( .  

8�� 9#��:+ : � �;<�= !�$ �� ����	�	�
� �>� ,
$��

 $" ?+ ,#���	������ �� �� ��� !���"�# "�@#�.  ��


�� ��C@ 7����, A�( �" #(�.* ��14 . ��( ��14 h	�

 A.�B���C�( c�$G� 1�"�8�)0 �25/0 �75/0 �5/1 �3 

O�� 1@ !14�1C.� ( #��" <��N �@ O���, �( Z:; (�

 ��� �" � )�"13 
����" �$�� P��3�Q.� Zb(" �" �9'�

@ �9'� #��" <��N �@ A.2�� #���,)� Y��9H �6�, � .

��� �" �)���.;�@ ��14 ��6n  1J�� �()8� O���,

 A.�B���C�()3O�� 1@ !14�1C.�   ( #���, ��� �" �

 A.�B���C�( c�$G� 1�"�8�)25/0 �75/0 �5/1 � 3 

O�� 1@ !14�1C.� ( Zb(" �" �9'� #��" <��N �@ (�

)�"13 
����" �$�� P��3�Q.�.  

B�" 9#��:+  :	C�� �>� ,
$�� �;<�= !�$ �� 8	�

 ����� �� �� ��� !���"�# � !$�%� ,��C�D�

����	�	�
�.  ��C@ #(�.* ��14 
�� 7����, A�( �"



 ���� ���	�
��
��� ������  ��� ������� ���	��� ����� � !�" � #�$���92#�'�(" )*(� ��+�( "(�, ��-��(" � 
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 �( �8.;" h	� O���, ��� �" ��( ��14 ��6n �)� �"1@

 � )�"13 
����" �9'� #��" <��N �@ (� A.2�� O���,

 ��2�	H( c�$G� 1�"�8� #���, ��� �")0 �01/0 � 03/0 � 

09/01@ !14�1C.�  O�� ( �" �9'� #��" <��N �@ (�

)	$�(" 
����" �$�� P��3�Q.� Zb(" . ��14 ��6n

 A.�B���C�( 1J�� �()8� O���, ��� �" �)���.;�@)3 

O�� 1@ !14�1C.� ( Zb(" �" �9'� #��" <��N �@ (�

 ��6n A�( #���, ��� �" �)�"13 
����" �$�� P��3�Q.�

2�	H( c�$G� 1�"�8� ()$@(�� )0 �01/0 �03/0 �09/0 

O��1@ !14�1C.� (�8.;" �" ��N�� �@ UQ� 1J�� �()8� �(

 A.�B���C�()3O�� 1@ !14�1C.�  ( � )�"13 
����" (�

 �@ A.�B���C�( �9'� #��" Y��9H �( )=@ �8.;" h	�

O�� �( ���6� �@�	$�( �5��* #���, �$�� P��3�Q.� ��

)�, Z�=@ .  

  

 E#���  

1� �$��@ y>8� �.*�� �@ v�@CA1 �3 �$�� P��3�Q.� 

 �@ ����8� �" ����3 �.MN �1.4�(1; ZM� �)	�" #���

�� k�	.�3�� U�V( �( �$�141@ /.H��� ZC�)��@ . !�B

�"(" �6	H �3 
�( 13u �@ ZM� �3 �H��(�.* �@ v�@1� ���

 �"�@ �.MN k�	.�3�� U�V( �@ ����8� �" �6�, �*(1�

����, 9.2��, �"�( "���  
�14 �(1; �"�T$) ZC�1(.

  

  

  
 ZC�1�����3 �@ v�@1� �$��@ y>8� UC�   �.*�� �" ��(W4CA1) c2( (�  �.*�� ZM� �3 k�	.�3�� U�V( �( �$�141@ /.H��� ZC�

CA1  
�( �)� rG�� #, �")w(  

  

8�� 9#��:+ : �� ,�-� .��/	0�& $" ����	�	�
� �>�

!$�%� ,��C�D� �;<�= !�$. ����, #���, Z.�MH 

/� U����(� O���, �( 7.� Y��9H �3 "(" #��� ��1V

 �.*�� �@ A.�B���C�(CA1 1..'H ?��@ �$�� P��3�Q.� 

�	=��� ���6� �@�	$�( �5��* �(" "��]001/0 < p 

�49/16) = 35� 4 (F[ . "(" #��� �3�H Z�C� #���, !�R�(

 A.�B���C�( #���, �( 7.� � O���, �( 7.� Y��9H �3

)5/1 � 3O�� 1@ !14�1C.�  ( ���b �@ "��� �" 1.bfH

 7��3 (� ���6� �@�	$�( �5��* #(9.� _+>N( �@ �� ���.�

��)�" ./� U����(� 9.2��, h��$� A.	a�� #���, � ��1V

�� #��� �3�H Z�C� 1�"�8� Y��9H �3 )�"5/1 � 3 

O�� �@ A.�B���C�( O�� 1@ !14�1C.��" �3 ���� 

� �()8� O���,�J�"13 
����" (� A.�B���C�( 1 ?��@ )�(

 A.�B���C�( �@ �)� F�1GH ���6� �@�	$�( �5��* "�:6@

�� O���, ���  )���]001/0 < p� 83/24 )=35� 4 (

F[ .  
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Pre- training treatment 
Scopolamine (µg/rat)

  Saline  ( 1 µl/rat) Scopolamine (µg/rat)

Pre- test treatment 

0.75 1.5 30.25

  
 ZC�2� 
.=D� �@ �$�@(� �1.4"�� "�R�( �" #, ����(�H � ���6� �@�	$�( �5��* 1@ A.�B���C�( O���, �( 7.� Y��9H 1J( .01/0 < P  

  ** �001/0 < P  ***  A.2�� ��14 �@ ����8� �" /  � A.2��001/0 < P +++ A.�B���C�( �@ ����8� �" /�� A.2��)��@.  

   

B�" 9#��:+: !$�%� ,��C�D� �;<�= !�$ �� 8	�	C�� �>� 

 �� ��� ����� ����� �� �� ��� !���"�# �

����	�	�
�. /� U����(� Z.�MH ����, #���, ��1V

 F�1GH ?��@ ��2�	H( #���, �( Z:; Y��9H �3 "(" #���

�� ���6� �@�	$�( �5��* "��]001/0<p� 62/12) =28 

�3 (F[ ��� #��� �3�H Z�C� #���, h��$� 1J( A�( �3 )�"

 ��" �" �5��* 1@ ��2�	H( w1G�09/0 ����, 15� �( 

�	=��� �(")��@ .��1V /� U����(� 9.2��, h��$� A.	a�� 

�� #��� �3�H Z�C� #���, � ��2�	H( �3 )�")09/0 

O�� 1@ !14�1C.� (�� �@ �$�@(� �1.4"�� ���� )�(�H

 "1.-@ (� A.�B���C�( 
.=D�]01/0<p� 35/5) = 28 

�3(F[.
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Saline (1 µl/rat ) Scopolamine (3 µg/rat)

Saline (1 µl/rat ) Scopolamine (3 µg/rat)

Atenolol  (µg/rat)

Pre - test treatment 
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+++

  
 ZC�3� A.�B���C�( �@ �)� E�82(  
.=D� �@ �$�@(� �1.4"�� � ���6� �@�	$�( �5��* 1@ ��2�	H( 1J( .001/0 < P ***   �@ ����8� �"

A.2�� ��14 /  � A.2��001/0 < P +++ A.�B���C�( �@ ����8� �" / �� A.�B���C�()��@.  



 ���� ���	�
��
��� ������  ��� ������� ���	��� ����� � !�" � #�$���92#�'�(" )*(� ��+�( "(�, ��-��(" � 

 

٧ 
 

F1�

�$����� #��� �=2�>� A�( �" �� ��� �( Z:; Y��9H �3 )�"

�.*�� Zb(" �@ A.�B���C�( #���,�CA1  P��3�Q.� 

�5��* F�1GH ?��@ �$����� �" ���6� �@�	$�( � 

�� #���,"�� .�� �H�=2�>� �@ Y�(�� 1D�* �=2�>� h��$�-

�� O�(94 �3 )��@Z.$�( )	���� �:
� �R��.� /� A.2�3

�	.�� �"  6��� �1.4"�� � �5��* �)��@ ]2[ . <�=2�>�

�� #��� ")=$� �0�2�3����� ?��@ A.�B���C�( �3 )	�"

 F�1GH�)� �" �1.4"�� � �5��* �1.4"�� c�$G� ���

��  $�.� "1C��� 7��3 �@ ���.8$�� F�1GH A�( � "��

�� v�:H�( �" /�01	.2�3)��@ ]2[ . <�=2�>� �( ���.�@ �"

 <(1J( �3 
�( �)� �"(" #��� �$�14 <��N ���$��

.2�3 �	���C��� 
�.��4�$�, <(1J( �@��� ��.�@ /�01	

�� P��3�Q.� F�1GH p��H �)� "�R�( )��@]25[ .

#���� r;�� "1C��� �� F�1GH A.	a�� /�01	.2�3 ���

r8� �@ �-	H�-	H v�:H�(�	� ��� �" �)� "�R�( �$b

 "�(" �1��(92, #(���.@]4[ .�$����" �� ��� �=2�>� A�( 

�� #��� A.	a�� #���, �( Z:; Y��9H �3 )�"

O�� �@ A.�B���C�( 
MH 9.� O���, ��� �" �3 ����

1.JfH �@�	$�( �5��* "�:6@ ?��@ )�( �"�@ A.�B���C�( 

�� A.�B���C�( �@ �)� F�1GH ���6�""14 . 1-�" #�.@ �@

 �@ �)� E�82( ����(1� #���, ��� A.�B���C�(

B���C�(�� _+N( (� O���, ��� A.�)���� . �)�)� A�(

�� �).��� 
.=D� �@ �$�@(� �1.4"��"�� . A�( �@���

 9.� ���.��� � ����H( ���).��	.@���3 �A.���� �(1@ 
2�*

"�(" "��� . ����� �6	H "1� 
.=D� �@ �$�@(� �1.4"�� �"

@ �"�;�� �)� �$b��, <��+V( ���,"�� � ��� �" �3 )��@

��, �" �3 )��@ �$�(" �(1; �>�(1� #��� �" ��8.;"  � #�


�( �$�(" �(1; O���, ��� ]2� 14 �16 �17 �18 �19[ .

 �=2�>� A�( �)=@ 7G@ �"1.JfH �)�1.4�$@ ��� -1- 

 ���6� �@�	$�( �5��* ��� 1@ �$�� P��3�Q.� /�01��",

 �$�@(� �1.4"�� � ���1@ "��� A.�B���C�( 
.=D� �@


�14 �(1; .�� #��� �=2�>� A�( �" �)�, 
�)@ h��$� )�"

�$@ �)�1.4 
�.��4�$�, #���, �( Z:; Y��9H �3-1- 

 /�01��",)��2�	H( ( F�1GH ?��@ �$�� P��3�Q.� �@

�� ���6� �@�	$�( �5��*"�� .�� #��� �$��� A�( �3 )�"

/�0�2��9.� p�(1� �" �1.4�)�$@ ���-1 - /�01��",

 ���6� �@�	$�( �5��* �" �$�� P��3�Q.�1.JfH�� �(W4-

���4 �@ )	��@�)�1.4 A�( ��6� �3 �(�� �� �5��* )�(�H

)���� F�1GH (� ���6� �@�	$�( . "�b w1G� 1J( ��2�	H(

 A.2�3 Z.$�( 7���� 7��3 �>�(�@ �B��$*( (� �5��* 1@

�� ����( �$�� P��3�Q.� �"�)��� . "�(" "��� �H���(94

�� #��� �3#���� F�1GH �3 )�" E��	� /�01��", ���

 Z.$�( 7���� 7��3 ?��@ k�l2�1� k�3�2 �( �$�14

�� �5��* F�1GH � P��3�Q.� �" A.2�3)��� ]24[ .

�$��� �@ ������ #��� �3 )��(" "��� �H���(94 �� ���-

#���� F.�, )	�"��",�� �� k�3�2 �( �$�14 E��	� /�01

�)		3��6� ��G@ 1J( #(9.� k�l2�1�A.2�3 Z.$�( ���-

 �@�	$�( �5��* "�:6@ �" (� A.�-.$��9.� 1.5� �(1$�(

#���� F�1GH p��H �)� F�1GH �)��; /�01	.2�3 ���

�� 7��3 <)� �@ A.�.� 9'� )�"]10[ . A.	a��

 ?��@ /�01��",���  $�.� c.=gH �3 �)� O�(94


�.��4�$�, w1G� 1J( 
��8HZ.$�( ��� �" A.2�3

�� �5��* F�1GH"�� ]5[ . �=2�>� A�( 1b, 7G@ �"

1.JfH�)�1.4 �$@ ���-1 - �$�@(� �1.4"�� 1@ (� /�01��", 

 �"(" �(1; ���1@ "��� A.�B���C�( 
.=D� �@ .�$���-

�� 7���� A�( �" �� ����)�1.4 ��6� �3 "(" #��$@ ���-

1- �$�@(� �1.4"�� ��6� ?��@ �$�� P��3�Q.� /�01��",

�� A.�B���C�( 
.=D� �@"�� .�(#��� �$��� A �)	�"

�)�1.4 
.��(�$@ ���-1-  �$�@(� �1.4"�� �" /�01��",


.=D� �@ �� A.�B���C�( A�( ��6� �3 (1n �)��@

�)�1.4 �1.4"�� ��6� ?��@ �� 
.=D� �@ �$�@(�

�� A.�B���C�(""14 .�$��� �@ ���� 7���� A�( ���

�� �� A.�.� �=2�>��� #��� �3 )��@�)�1.4 ��6� )�"� ��

�T2, - �1.4"�� ��6� ?��@ �$�� P��3�Q.� /�01��",

�� A.�B���C�( 
.=D� �@ �$�@(�"�� ]2[ .��H �@ �@ �

�)�1.4 A.@ /�"9� v�:H�(�T2, � �$@ ��� - �" � /�01��",



           �@ �)� E�82( 
.=D� �@ �$�@(� �1.4"�� ��6� … 
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�� #��� �3 �H���(94 A$�(" 15� "�:6@ <(1J( �3 )�"

�)�1.4 /�1MH 7G@�T2, ���- �"�)* �H /�01��",

�)�1.4 #)� ��=� �>�(�@�$@ ��� -�� !�R�( /�01��",-
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