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دهيچك
�/B��N6� �:" �6/O 4"�;� �P� ��;�K�" QR#-� ���6�� �� <8 5� ��-" ST�� ;C��B-��U��T �� 45�/� � �V9�W ���!� 2W �B'���

���X;����2�2��-C .�T�# �" �"-Z� 6/���[ ��� ��BC; B<�\ -"]^[ �6B_BA ��B[�6B!.�-� 2�6B_BA-_B� 2"-�# <6� ��2"-` ]^[ ��-�[ ���

 �� "-�# <6�2�;4"� 6/O �� '6����� � 2.���5 �;��# -Z� �;C aB�V9�W � �-BC��; -" �� I�� �� �[�-" ����� 2 "��;� 2;�-(* ���2��-�O 

49-C .

I�� 2[�-":I�� ��V/� a;� ��-" 2;�-(* ������� )cL=n("�f# ��g 4(# <- /. �<- /. ��-C ��1` �" 29�� �" ���B#��� ��BC; B<�\ 2 "�;� �

�" ����� 4(# 2 "�;� ���� ��BC; B<�\ :B!h# 66� �6/" .4(# ��-C �� �" ���B#��� ��BC; B<�\�I��� ���6� [� ��J0 �" �6� i��j� ��BC ���� 

)k5/66*�� ('6� �" ��4� )� 6��� 49�;�� .�-"��; "�2I�� ���� [�#��� �- [� �� ��B�" al?�m#l5�� � ��� O�)*2� ��" �B���6n

�B�2o -" �-CBW ��� �-C��B�-C ���) [� ���;6."��-�" ���8	��[�-" 2� ��V9�W �;C��B-�WB'���� ,��B5p�# -�V �� �-����	 ���BA�� -�B�

)Initial Latency (5p��# �B��W �� -B����R	 a)Step-through Latency ("���/ T� ������X �� 20B<���U9- q����/# ���� 9� 6��*�� �

)Alternation behavior (�� ���) [� �" 4!# ���Y�� ��;��o ��U#BB�-C a;6.

� 9�; ��:I�� �� � � 2 "�;� ���; "�24(# #B�" ��� ��� ��BC; B<�\ ��9� ;2/U� r" <- /. ��-C �" �!;�h� �� �BA�� -B5p# ���� �� ����6��X 4�[� 

)sDK/s=p(."�5p# -V �� ���8	BA�� -B� �Bt/U� '��)# ��C2" ���B� ��-C �� a; "�2� �; "�24(# #B�-� �6���� ���;6.:�`/Br���o �a

5p#BW �� -BI�� �� ��R	 a����; "�2)scD/s=p(��9� �;�X r)sDM/s=p(I�� �� ����; "�24(# #B�� �� ���;" ��o ���"�52���6��

�-C;6.��� 4!# u;� Y4(# 2 "�;� ��-C �� q��/# 6*�� �. ��� ��� �B �" ���B#��� ��BC; B<��\ �/U� '���)#2��" ��� 2 "��;� ��-�C ����

�26�� .

 B���-BC:CB��� ��; B�h# ST�� <�\;���# 42;�� �����" � �V9�W �� '�	8g� ;��X����XW �� ��B� '���; "�2�2C��-�2�A �� ���R1"

�V9�W ��v9 ;2#pZB-����6 .

��C@���oB6�:���;��� ��RB�[ �;C��B-�"�/ T� ����X ��V9�W �20B� �<�U9-;� 4"�B-;a

*2ffj# ��- .��@�A�;�B9 ���B��� 6��� ������ ����� ����BC '�hBh(# �o-�;2

** 2ffj# ��- .��@�A�;�B9���B����� ���	 ��������-;� 2?� 
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 مقدمه
����B" 4"�;� �6�/O 2�?; ��x;��� a;-�# �����B" ���� 

: !B[ �60 ���� �;� �6" q�!(� 2�� ���� y��[� -�" ��. 

rB� " 2/B"��U��T �� �X P�B� ��6�X l�	 ��6�/;X �� 2�!� 

4��9�; 6�����5 r;����9�)$.(:��1� �� 2��?; 2#������� a;-��#

�� � �����B" �� -B� � z-� l�	 �� 2?; � 2/BA�" '8?R��" 8 

 2�� q�!�(� �6/O 4"�;� ��-�C)k(.�� 9�; y��[� -�" ����

 {; �" �6/O 4"�;� 4A�W ��1| �-B5� 2#�hBh(# '�-BB\# �-[

 2�^B(� � ���.-� q�f	� : !B[ �� ��-?��	 � 2�� 5�[

)��B� 4;�6� 4	-[ r��. ���T �� �� <8 �5� �2Rf�	 ���

�'�-��BB\# � �6��" 2��^B(� q�f��	� �� ��B��[�-@� 6���

 2Rf�	 ����-RB9 �� {;@�A�9��� (2�� ��-��� 6���")%(.-�"

 �" �6/O 4"�;� 4A�W ���T�� 2#�hBh(# 6���� y�[�����;�

 P�K��" QR#-�� ���6�� �� <8 5� ��-" ST�� �;C��B-��

2� 8 R� '���BW �� 45�/� � �V9�W ��-C .� ��;}�f5 a

R#�� {; �h ��1| � �6/O 4"�;� ��-" aB" ~/#��/# i�;�� �

2� 49�; 2����;���X '���T�� �� �V9�W � �-BC��; �. ���

 :!��B�?� ��� RA� !��� ���������" '�8 ��5� a��;� ��-��" <� 

�B���-9 �� ��-��" 6��/`-� �4��[� �6��� �j���� 2"���5 �

�� �B#�6B!.� y- [� � ���?[���-?B�26��# �� ;���# 6Bl

���;<�� ������X !o� B2� 49�; ���;� 6���� �� ��-C)�.(

a�;� �� B@�- � ����� �� �-��" r��� r;���9� ��" �T�# �"

 :. 2R�T ����	 �" -Z�� '�RB.-# a 9�; ��-" ��B �����B" -�#

 ��C��TB-�;�4"�;� �����;�� '8��� �2�X �� y�!W�

2� ��-C .�X '�h �� � 2;���� ����BC -C� �� � ���"-;� �� ��` �

���" 7-^� �X �� 2�� ����	 � �6/O 4"�;� ����� 2A� �6�

 �X �� ���B!�" 2�U^O 2��j"-Z� ���� �� 6����� ��/.��# ���

 2�� 49�; -R U� � 2#�hBh(# ����)5.(i��R#�� a�;� �� ���BC

<�\B ;��� 2;���� ��BC {; x�T ���g-[6� }��5 �" �6//o �

���;<�� ���V9�(� ����X 4[X -"�-" �� <��[ BS����B�B�2;

(� ���[ l���B�^2�!�o�-� ���� r���o B[�6B��AB_�B6��

y- [� P��� -"�-" �� 6Ro 4V9�(� � ��2� 6���" �# ��-�B5�p-BZ

�6/��. �A ]^[B_B��6��[�-�"-�# <6�� �� 22�6�B_BA-_B� 

4[� � 9-C ��-O �T�# ����)G�L.(

"�C ��o �6� �j�� ���8	 �B ��� ��; B�� ����� � <��\�X -Z �

)[B�B���;a(C��T �" ���OB-�'�8 5� ��-" �� �;��C�B-��

�� l��A� N-f�� -Z� -" �V9�W26���")KK�Ks.(N6�� �J�A

 U# -��W r����BB'6������ � 2.���5 �;��# -Z� ar�j"

���;2���; B<�\ I�� �� �V9�W � �-BC��; -" 2;�-(�* ���

 �����X �� ���) �[� �" 2 "�;� ����<��U9-B0 2"��/ T������ Y

�26��".

 روش بررسي
a;� �� �UA�^�hBh(# 2#� "-�# P� ��2��36�6�	 I��� 

2;�-(*���� ���� 6B)[ �� !;� )��-�1# ��� [�� � B !� (��

���6(� �2�� $$±kn% ���) [� �-C6�.��BW ���#�����

����k±k$�T�� �2 �[ ��-C ��-C �� ���%�#4�� 2;�#

 -� ��-O �)O 66� ���� .���BW ����A�A qX �" �����X � 2��.

 I�� }�fj� ��J0)y���� ��� ����5 4.-� �-�. �(�

���� �" �6� i��j� ��J0 �; ��� rj";2<�\B ;��� 4R! �"

-V ����)$5/$('6� �"4� )� 6/ ��� 2[- [� .

�-"�1#B���J0 ����W }�5 �C�B��� �� ���1#�B�p# �;6�B

 � �2��	 ���l*�W ������ q�B[X ��� rj";2<�\B ;��� �"

4R! {;��2k5/66*�� 6� ���� ��J0 �" ���6� �[� � �

��6�� � i��j� I����J0 Pelleted 6�;�-C 6�BA�# )$k(.

I�� � [� �X �� 2[�-" a;� �� 2;�-(�* ��� ����� ���) �[� 

���� 4�A�W ���-�O-" ��6�" 2�UBRg Q;�-�� �� �. 6� �����

���B� �X �-[ �.��C ��:.-#��k5n2��B� 2�[� -�" �-�C -� BA 

"��)$%(.� ��;��R� �� }�f5 a�"����-#� B��A�A � <��  �

��;B�-" �/���5 CB-�6� ���) [� .I�� 29��f�# ���g �" ��

 �"��1` <- /. ��-C 4(# <- /o �#B�" ������; B<��\� ��; "�2�
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2 "�;�4(# #B�" ������; B<�\ � :B!h#66 .#B��" ���C�B����" 

'6�4����� � )�;49� .2 "�;� ��-" ����I�� ������� �� 

{# '��* �" aB[�#��� �- [� l5�� � ��� ����B� ��" 2O�)*

6n2���B� �-C����B. -��" �-��C aBA���[ <����(� �� �6��� l��W

 ���) [� �-[ {;@�A�;�B96�.���6� �-�[ �.���C ���B� �-BC

 B!�.��.��C 2�;�X I�� Q[�# ��6)4!�;� 2�B�� (�� l�RO

 �� � ��. ����g2� )� ���D�4����� ��" 2�[�-" �� ��

6B[�.

2"�����/ T� ������ 9� ��������X)���-���� W� (<�����U9-B0 

)Passive avoidance test(:��-" 2[�-" ���- W� �� 9� 

<���U9-B0 ���" �f��5�� ������/	2�����;C��B-�����V9�W ��

W��B���{��; �� ��� ��[� ���" ����U"� kn×&n×kn2 ���[ -�� � 

)l#�� �.�" (������;m��V)(� �a���� )Safe side(�

;m�V)(� �{;��# )Unsafe side (6� ���) [� .��B� ���� 

���9 ��T�� �. �� �V)(� ���-�" {�;��# ���� ���� ��" 

��� ���BW ���) [� 6�.�-�"�<���	� {�;-(# ��" ��V)(� �

{;��#  �[� ��� �[� ��B�}��5 ��#��)��-�1# ����-����R1" (

�-C ���) [�;6."��;m�# ���V/� a2�?;-(# ��" '6�� {�; 

2�B� �" � -_�X '6� ���Z �B �<���	� �-C �;6.a�;� �� ��Bh(# 

I�� 2[�-" <�U9-B0 ���- W� �� 9� [�-" �� �� 27-�� �" 

�;��" -:

$�����W-� �I����[ )Adaptation(:a��;� �� ����W-� -��� 

W���B �-" �A�� � ��� �� 2lO�6�W r;����X P�-� �� lRO ��" 

'6� 5�hBO� ��6� ���� ��-O ��� [� l5�� .

k�����W-� �q�!�� o� )Acquisition(:a��;� �� ����W-� 

)��[ ��� (��-" P�-� r;���X ���BW ��V)(� �� �� �Safe 

a��� �; ���� ��-O �" �'6� a�;� ��hBO� �� ��V)(� {�;��# 

�� 2� � ��� 6�� .a�;� �� '6�� ��CB#���B/2i��R#�� �6�/�� 

�V)(� �a��� {;��# �8���. � !�" ���" .���1 � �� ���� �

����� ���V)(� Safea����� �� ��-��. �� �CB#����B/2����"

2� �-C;6.�"�(� ��-.��" . ��� ��� - ���"�� 5�6� ��o �

'6� 2��� �.�g<2��# 6B�.W���B ���V)(� �a��� ��" 

�V)(� �{;��# 4�����; ��-" 2�6���o a�;� '6�� ����� 

�# ����/	 4(#p5BA�� -�B�)Initial latency [IL](�8�g� 

�-C;6)�8� ��-" ���� ���BW ��" ��V)(� �{�;��# ���R	 

��6� ��� 2 .-W ���BW 2 �� ����i�R#�� �6�/�� ��V)(� �� 

��"(.;�� �� �� �_[B� ����X a;W �" ��� m# mB���� ���

�26�X .�� ��;�� �� ��o ��$O�BW ��h �B l�h /� ��)O ��" ���

�2�-C;6.� �" i�R#�� ��;I�� ���W-� a���5p�# ��" BA�� -�B�

"B�� - �6n�ZB���X �� �;�-C NJW '��;66.

c���W-� ����X;r�� ����'�	8g� )Retention(:��;a

��W-�D���W-� �� �� 4	�[ ������ ����1` ��� �� ��� 

J�;49- .a;� ��W-� �"��� ��W-� ��o ���" lRO ��-�O ��" ���� 

���BW �V)(� �� �a��� P�-� 2�a�;� ��" 6� '���)# ��. 

2��� �.���BW �V)(� �"�{;��# 2�� ���� tB�� 6�� ���C

 2.�� 49�;�� 2� �-. .���;a��W-� �#p5B�W �� -B���R	 a

;�)[STL] Step-through latency(���6� �-BC 6�;�-C .

�� ��V/�STL '6� 2���� ��. 4�[� ����BW ��V)(� �� �

a��� 2O�" 2�lRO 6�� �X �� �.��V)(� ���� {�;��# ���� .

��9�;� r;��� - ����� a�6/�� ����# ;2"�BW - � �B��-�" ���

�� �����RO '�	8g� 2����6� �� �Rf	 2��V9�W �" i�"-� 

�26��".

����X��� Y���6� ��-�BC q���/# ��� 9�)Alternation 

behavior(:������X a��;��-��"���[�-" 2���V9�W ��v��9 ;2

WB���[ ]^[ �� ��� � ��-O ���) [� ���� 2CB�-�����;���o ��

k�#% T� �� 9� 4!# �� lRO ��� "�/2J� ���� ;49-.a�;� �� 

�V9�W -V �� '���BW �-?��	 ���B� i�R#�� �Working �� 

���6� � �6���� �;-g "��5 q��/# �� 9� ���� �-BC����5

 �!�T {; �� ���BW �4�9-C��-O 2�[�-" ����� ���. .����

 2!?�� �/T �� ����X a;� �" i�"-� ����" -�� � ���" y8�C

 ��U"� �����4n×%n×$56W�����" 4�[� ��;-g �� ������" �

�g�(� {; �2� lf � :� �" ��.-� 6�6;�-C .����� ��-�"
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 � 4�!O �� 2;�-(* I�� -� �����X1��-�O ����" {�; 2;�

��� 2� ��� ���� 2W��� ����# �" �X ���X 2[- [� ��?�� � 6�

 2��� ��;-� {;&2� :��-9 �hBO� 6;�-C .���� '�U9� ��6U#

��" �����BW�2��� 4��RZ �6������ ���" �����" -��� l��5�� 6��;�-C .

" ���BW ��������" {; l5���2�Rh	 ������ ��. ���" 2��� 

��" �����BW�2��� ���� ��-��O �����" l��5�� �� l����. ����g 6���.

:�-[ 4�� � �9�� ������� ���/	 �" q��/# �� 9�)<�;-[ (

���"�����	���� �� ��������" ������# l���5�� ����[ ������ 2;����# 

2���_��  �� �6//. 6� � 9-C -V ."��q��/# 6*�� SB#-# a;

�� q���/# -�.�6�W �" �6� �6���� q��/# 4R!)k���6�U# 

�6� ���� ������" l. (×$nn6;�-C �R[�(� .

A�XB���X ��:�  ���#;u0 �" �B �� -;�� 9� ����"��/ T� ��� 9� 2

0B<�U9-�"� '��*B��Ba±SE"B4�[� �6� �� .����� ��

5� ���� 9���B���  -;��" u�� '����*B��" ���/��� � ����Bo����` a2

)Inter-quartile range ("B4�[� �6� �� .�-�"����� ����

C�-[ �o�� �4!# ����Y�h� ��;�!��"Ba���-C2��  ;�� u

����XOne-way ANOVA �Tukey ���) �[� 6�� .�"�

������X �� ���8��	 �����0B- �����-��; mKruskal-Wallis �

Mann-Whitney �-"�A�X B����� ����� 9� 4!# "��/ T� 2

0B<�U9- �-C ���) [� ;6.[�-" ���# ��2���sE/sp<�"����/	

/U� ]^[26� � 9-C -V �� ��� .

ها يافته
�� � -V B��� � )� �� �-[ �o��C ���B��� �-�[ �o���C 

� ��-C �� ��; "�2� �; "�24(# #B���� 6�W �� <��\B ;��� ��" 

��/U�2���)sssL/s=p("��B- � ��-��C � ����" <-�� /o ��-��C �� 

4(# <- /o #B��� /U� '��)# 2�h� �� �� ���;�!<-� /o ��-C �" 

��6 ��� ."�# ���8	B��� ��� rj" �" ;2��-�C �� ���BC a;� 

�; "�2�� �� Ba���� ���� 2�Bt���C �/U� r���o 2�� ���

 �6�� ����B# 2 "��;� ��-C �" �!;�h� �� �-[ �.��C ���B� �" �

 ��T�B���� .

I�� �� � � 2 "�;� ���; "�24(# #B�" ������; B<��\ ���9� ;r

2/U� �" <-� /. ��-�C ��" �!�;�h� �� �BA�� -B5p# ���� �� ����

6�X 4[�)sDK/s=p(."�5p# -V �� ���8	BA�� -B� �Bt��C

 /U� '��)#2�" ���B� ��-�C �� a�; "�2� ��; "�24�(# #B����

 �-� �6����;\# �6	 ��1)� �" ��5 �. 6BBI��� 2;���# -���

 I��� �� 6;6T '�	8g� S!. �� ������; "�24�(# #B����

2� 6��" .:�/`B5p# r��o �aBW �� -BI��� �� ��R	 a����

�; "�2)scD/s=p(��9� �;�X r)sDM/s=p(I��� �� ����

�; "�24(# #B�� �� ���;" ��o ���"�52�-C �6���� ;6.

� N-g ��;I�� ���B# �-� �" <- /. ��-C ������; B<�\ \# �BB -

2/U� <-� /. ��-�C ��" �!�;�h� �� �� ���R	 aBW �� -B5p# ��� 

"�4��6 <�R�)<�6T K.(

<�6T $:��R	 aBW �� -B5p# � �BA�� -B5p# ���B�I�� �� <�U9-B0 2"�/ T� ����X �� �" �6� ���B# 2 "�;� � <- /. 2;�-(* ����" <�\B ;��� 2.���5 '��*

 4�JC �� ���� )� 

#p�BA�� -B5)�B�Z(

)2o��` aB" �/������B� (

#p��R	 aBW �� -B5)�B�Z(

)2o��` aB" �/������B� (

<- /o )�/$+�w/&(%/$$)�/%%, –,/%$k (+/%k% 

<- /o +<�\B ;��� )+/w–,/�(&/�)%/%wk –,/%,& (�/%�$ 

2 "�;� *)w/,�–k/++(�/+w*)+/k�� –,/k+� (,/k�$ 

2 "�;� +<�\B ;��� *)�/,+–,/+�(w/+&#)w/%+� –&/%%$ (,/%+k 

*n5/nP<)<- /. ��-C �" �!;�h� ��(

#sE/sP<)2 "�;� ��-C �" �!;�h� ��(
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��� 4!# u;� Y2f�5�� �. q��/# 6*�� �. ��� ��� �B 

�V9�W �� ��v�9 ;2�� 26���" �" 2 "��;� '����BW �� ����g

2/U� :. ��� ���" <- /. ��-C �� -#)sKG/s=p(q��/# 6*�� �

4(# 2 "�;� ��-C �� ��� ��" ���B#; B�/U� '���)# <��\2��" ���

 C �;��# � ��6 ��� 2 "�;� ��-CB-�BB\# ��B <- /. ��-C �" ��

2/U� ���/ ���;� <- /. ��-C �" �!;�h� �� ��� )l��K.(

����� $:q��/# 6*�� ���B� ��� ����X �� YI�� �� �" <�\B ;��� �" �6� ���B# 2 "�;� � <- /. 2;�-(* ��� 4�JC �� �� 2.���5 '��*�� )� .�" u;� 

 aB��B� '��*±SE4[� �6� ��B" .

*n5/nP< )<- /. ��-C �" �!;�h� ��(

 بحث
� u;��� ��;��[�-" a2����� � 2.�����5 �;����# ���. ���

 '6��������; B<�\ 2�� 4R! {; �" DE/L6*�� '6�� �"

�I�� �� � )� ��-C ��� 2�/U� -BB\# 2 "�;� � <- /. ��� ���

 2� ���;� �-[ �.��C ���B� �� 6;�� ."�I�� �� ���8	 ����

 � � 2 "�;�; "�24(# #B�" ������; B<��\ ���9� ;2�/U� r�� ���

 ���� S!o 6T '�	8g�;6" <- /. ��-C �" �!;�h� �� �4[�

 �� � 6�X�;-V a��Bt�/U� '���)# ���C2�" ���B��-�C �� a

�; "�2� �; "�24(# #B�-� �6���� ���;6.:�/`Br���o �a

���#;2�� �����" �;��X���'�	8g� I�� �� �����; "�2

��9� �;I�� �� �X r����; "�24(# #B�� �� ���;��" ���o ��

"�52�-C �6���� ;6.

��� 9�; y���[� -��" �� �6��/O 4��"�;� 4��A�W ��-��" �2���RO �����

 2����;���X '���T��)I��� -�BV 2;�-(�* (��U��T ��

��-BC��; � �V9�W � 2 5�/� ���6�� �� 2#�8 5� �" 2�!�

 2�� ��-�� ���� �" 8 "� <�� W� r;��9� � �\� 29�-#X 6���" 

)Kc.(-�?� �. 6/` ��U��T �� '�8 �5� a�;� ��-�" :!B� �

4�[� �6�� �j�� 2A� 4[� �6� � 5�/� 2"�5 �" 2 "�;�

 �BW� �� �.�2��*� 2W��� �� ��. ����.�_B� � ��\� -��O 

2�� q�!�(� ��6��� a�;� ��" QR#-� ���;� ����B� ��" 6��� 

"�4(# �6� 2 "�;� <�R� 2�� ��-O -BZp# 6�-BC)K�(.a�;� ��

 ��"�;� ��-��" i���R#�� y- ��[� 6;6���# S��T�� �6��/O 4

���\� 2W��� 2�5-" �� �6�B_BA ��B[�6B!.�-� � �B#�6B!.�

 6����� �������� .�9 ]^���[ � �6���� ������.�_B� l������ 

aBA�!� �R�)Insulin-like Growth Factor [IGF] (�

���������\� �� � ���������� {��������B9�-#��� �� .���������9 

)Brain-Derived Neurotrophic Factor [BDNF] (

�o ��\� 2W�� 25-" �� �� r��2;6�"�)KH�KE(.2�[�-" ��
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 "�;� 4A�W ��T� �. 6� �j�� -��W2'6�� ��" ��� )� 

��9� ST��;5p# rBA�� -BI�� �� �����; "�2��2��o ����

�;� :o ��6W �# alBA ���9� -�" ;����# r2;W�BS!�. �� ���

 '��1� � '�	8g� ���6T;� ��6W �# � 6;r���o N-�U� ��

 W �-(#B� ���2a�;� ��o 6���" ��Bh(# u;��  ��"�"�;y�6 �

���� 4h"�^� ����?���[�-" '6� �o 6/`-� 25� ��hh(� �B-

:o [�-" �� -#24�[� ���" -��W .�"�5� ���hh(� ���8�	 �B -

���# r��o2;WB� '��� �; "�2R�# ��" i��R#�� �� �� �B��" � 4

;��X����� �� �6� ��R� '�	8g� ;���� I���C ��� m6�� 

)�(�� �o B  aB��� �[�-" �� 2 -���W �B�" ��6��X 4�[�.

\# ���T�� 6���� y�[� -"BB� �� ��*�W '�-;���# a;2�� ���

���2\# ���" �����#��BB [8� '�-��B!B[ � B!����/2W� �� ��B��

�B  �� � �������o�_B������ ��;6������ �� <8 ����5� ������� 

)Long term Potentiation [LTP] (��� 4R!)KM(.

�" 	[�-" �� ���82-�Z� -��W o����5 N-f�� 6/����[ 2�

a������; B<�\ -" ;C��B-�'��	8g� S!�o -V �� �V9�W �

6T;�" � �)W � 6;��X���W �� �6�� ��R� '�	8g� B'����

�; "�2�� �� �� )� p# ���� ;B4�9-C ��-�O 6.a�;� �� ��^"�� 

8RO �� �6�/O 4�"�;� ��-�" ��. 4�[� �6�� �j�� I���

 �# �6�� 2 "��;� 2�����;���X {`�. aB�[�#��� �- [� Q�[

 lB?��# 6;6��# �� 2��� �B#�6B!�.� y- �[� r;��9� ST��

<�?;��� }�f�5 ��" �\� 2W�� 25-" �� ��B!.� <�U9 ���

 �BW� �� �� �2��*� 2W�� �� ��5 �. �\� -�O � ���.�_B� 

2�� q�!�(� �V9�W � �-BC��; 6��-C�2�� ����)Kc(���

� N-g;C -�� �B �����; B<��\ � r���. S�T�� ��B[�6B!�.�-

 �6B_BA "-�# <6� ��2�BA-_B_B�62�2��-C)H.(�j" �JA2��

� 6/���[ '�-Z�;C aBh(# �� ��B� �� -��W �2r���o �" ���#

 !o�-� ����B[�6BA ��B_B6�!o� y- [� �B#�6B��� 4R!� �.��

� N-g;�j" -�2� N-f� �6� �6���� '�-Z� �� ;C a�B�� ��

[�-"2�� �� -��W 2��" ����# ���" 6�*�����89 ;�B��" ��6

4V9�(� }��5 ��� 4R! �6//o)G�H.(

 گيري نتيجه
o���5 N-f�2'6����� ����; B<�\ -�Z� 6�O�9 6�/`-� 

�B�C�_B�!BI�� �� ���" m����-(* 2;��; "�2��2�6���"

A�2-V �� �;C��B-������X �� ��V9�W �"��/ T�20B<��U9-

 ��9� ST��;���# ���" r2;���" � �)W �;��X���'��	8g� 

W �� �6� ��R�B� '���; "�2� �6� 2��-C .

و  تشكر تقدير
�j"2��T��" �� �h(# B#��h2l�(� �� -���W r����� 

������ ��R 	�2������ 4���U� 26���� ������� )��-�1#�

KcHE (�p#B" �o 4[� �6� a���;a�[�B�� -���# ��2��-�C .

�/�� S#�-� �A�h� ��C6/!;� �R;-9 :�5 �� �� ��5 -9�� -?�# 

�6?��� �@�A�;�B9 ��-C y�/���. ���f� �6���� 2?��� 

�B1# �� �l;�[� � ���� r���� '���;���X ���� �" {�. �

2� �8	� 6���.
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The Effect of Prolonged Oral Administration of Silybum Marianum (SM) Shoots on 

Learning and Memory in Streptozotocin induced-Diabetic Rats. 
 

Roghani M, Baluchnejadmojarad T, Fallah-Mohammadi M

Corresponding Author′s Address: Department of Physiology, School of Medicine, Shahed University, Tehran, Iran. 

Email: mehjour@yahoo.com 

Background and Objective: Diabetes mellitus (DM) especially type A, is accompanied by disturbances in 

learning, memory, and cognitive skills in human society and experimental animals. Regarding the beneficial 

effect of SM on lipid peroxidation in hyperlipidemia and on serum lipids in DM, this study was conducted to 

evaluate the effect of  prolonged oral administration of SM on learning and memory in diabetic rats.  

Materials and Methods: Female wistar rats (n = 36) were randomly divided into control, SM-treated control, 

diabetic, and SM-treated diabetic groups. Treatment groups received a mixture of SM and standard rat food 

at a weight ratio of 6.25% for 4 weeks.To induce diabetes, streptozotocin was injected intraperitoneally at a 

single dose of 60 mg/kg. For evaluation of learning and memory, initial latency (IL) and step-through latency 

(STL) were determined at the end of the study using passive avoidance test. Meanwhile, alternation behavior 

percentage was determined using Y maze test. 

Results: There was a significant increase (p = 0.032) in IL in diabetic and SM-treated diabetic groups after 4 

weeks compared to control group. There was no significant difference between diabetic and SM-treated 

diabetic groups. On the other hand, STL decreased significantly (p = 0.032) in diabetic group while it 

increased significantly (p = 0.027) in SM-treated group compared to control group at the end of the study. 

The results of Y maze showed that alternation score was not different between treated and untreated diabetic 

groups. 

Conclusion: SM could enhance the consolidation and recall capability of stored information but did not 

affect spatial memory of diabetic animals.  

 

Key words: Silybum marianum, Learning, Memory, Passive avoidance Test, Diabetes mellitus. 
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