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  �>$��D� ��HL� � ��/ 
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 �-��US�6- ) )�����<+	 ���;4+���"OHDA-6 ���/ (
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(1  ����6) + (

5/1 ) ��6 [X�� (20   {���:� ,�lUh .(Lπ 250  +

 {��:� Tb�Lπ 5 ) �6 '	�D> � G-� �" ���/21.(  

 ��I�4 ����� ��C �/27   ��.�	 ��6:_I��I	 n�M

��b�� � G-�     0� '	�D>� � ��/ r_�  .,��M ���8 �"

 �I� Hamilton  �-US� �>��+���� �"OHDA-6  �/

 A�� �	 )��� 30       �����< 0� r�< .��6 {���:� ���I�H

 ��� 0� {��:�mm 8  0� g��� �+�. 0� ���M-U� ���/

 A�� �/ G-� + �6 '	�D> � ��I�41 *�8	  ��KI ,/�H �

 {��:� �H� � ��/ ���/ .�6 �>6�	ODHA-6  ���L� +

   G-�� �( {���:� ��/ �4 P-�-� )��    �I-�;��4��< ��"

��    �U���� ��/ ���.�E 9���0( 0� 
�I-6 �24 
48  +

72 .�6 '	�D> � ,C�   

#$�� 	
�%��  

G-� ��>/�  ,7;I �/ )�0=��0 )���>4 `�4�� �/ �"60 

 �/40  ��� �/ r_  .�I�6 G-u�/ �/ G-� �  �	�4

       + :�V� ��4 �	��4 ���� + s-�kX� ��i�8 5�4

 �� �4 0� �( �	�4 ���. �    0� ^���4-_�" 
���b��

,�;8 ���     �	 g���  + ��6 ��� :V� xU>X� ��"

  �	 ,���/ ��6 ��b�� 0� r< .,��M ���8 g��� A0�

   ���0 ����	 �	 s-kX� ��iX�C˚ 80   �����uKI

:���� 
�	���4 Q-�D��>I���  + :�IQ-���" 0� ���
/ .���6 ��

 ,���lUhBDNF '+����M �U���� + ����/ ����" �  ,����4

  ,4��6 �"�K����0(CUSABIO    ��:��� + ()�<�Q)

SOD  +MDA   G+� 0� '	�D>��������� � ����������/

'0��I� ��>�-�-�+�>�_ � .�6 ���M  
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&�
 	
��� 	�'  

 )�� �	9"+w< A+�D� � ��/ �-l�� �/    	-��-� ���"

'+�M )�/  ��")����  +�"�6 0� �-�0(  rI����+ :���I(

�����Z 5��� )One-way analysis of variance  ����  

One-way ANOVA( '	�D> � �6)��i�" .  0� �-�0(

 ���7�*
�)Fisher's least significant difference( 

LSD ��
� NO  �	  ���	050/0 < P    �� ��/ ����/

 �"+�M )�/ A+�D� '	�D> � ���US� + ��:b� .�6   ���"

  �U����� + �����/ ��������( � Y�����I  ��:������SPSS  

 �X�;I � 19 )version 19, SPSS Inc., Chicago, IL( 

�6 Y�bI�.    

  

���
	 	
  

'	�	   )�KI��� A�-� �/ �" ±  ��� 	���I�>� � #��SI� �� �

�I�����6  �+������)1   �-�����0( c����� � �����/ .(  

Kolmogorov-Smirnov
 '	�	   ���
�7Z g���0-� 0� ���"

�I	-/ ��	�-.�/ 9��:�� `�-� )���� .BDNF   \��6

    ��/ )����� + 
����u�� �/ '��kC 
���u�� �/ )���� ���

 ���*� 9"�4 0� ,;I�->I '��kC '���"BDNF  �H� �	

  '+��M )��/ A+�D� + ���4 ���M-U� �7kC T    ���"

  )������ + T����  �"���6-  ����
� '����kC  	-��/ ��	  

)001/0  =P   ���
� �-�Z ��/ T  {��:� .(   NO�  ���	

SOD  ) 	�	 9"���4 ��034/0  =P(.  ����/ G0�+ ������

   ���M-�U� �7�kC T  ��H( �/�*� �	 ,;I�->I ���u��

��
� �-Z �/ T�:I( )�� ���*� + ��4  ,��� 9"�4 ���	

)001/0  =P(.  

   �-O�  A+��D� )��i�"SOD  )��/   '���kC '+��M-

��
� �"�6 '+�M �/ )����  ) 	-�7I ��	125/0  =P  ��/ .(

   )����� '+��M )��/ A+�D� 
`���� )��"-   + '���kC

��  �"�6��
� :�I T  ) 	-�7I ��	172/0  =P  �-�  0� .(

    9��:��� 0� ,�;I�->I ����u�� �/ )���� 
�K�	MDA 

) ��4 ���M-U�001/0  =P  gI��� '��kC #�k� ��� \(

 9��:���� 0�MDA ) ����	�M904/0  =P )����i�" .(

  '����kC #���k� ���/ '�����" ������>.� G0�+ Y���bI�

��
� �-Z �/ ,;I�-�   9��:��� 0� ���	MDA   ��H� �	

 T   NO�  �4 ��-Z �/ \��4 ���M-U� �7kCMDA 

     '���kC + )����� '+��M + T���  �"�6 '+�M +	 )�/

��
� ) 	-7I ��	918/0  =P.(  

  
 (�)�1+,�- ./" .  	�'BDNF 1SOD  �MDA ���� 
% �"
�� %
�� 	�'  

���� 	
  BDNF ���� �� �����	�) (����  SOD ���� �
 �� ����) (���� MDA (��������)  

+,�� �)�
  0247/0 ± 2786/0 #  0001/0 ± 0028/0  8182/2 ± 6563/2  

��'0123��� �)�
  0045/0 ± 0410/0  0001/0 ± 0018/0 +  9616/1 ± 1439/4 *  

+,�� !"$�5  0706/0 ± 6083/0 #  0008/0 ± 0059/0  8852/3 ± 9815/3  

!"$�5 - +�  0029/0 ± 0570/0  0000/0 ± 0035/0  7603/1 ± 1731/8  

7289
 - +�  0088/0 ± 0708/0  0003/0 ± 0035/0  7616/1 ± 7770/2  

!"$�5 - 7289
- +�  0068/0 ± 0431/0  0007/0 ± 0035/0  7922/2 ± 5453/2  

BDNF: Brain-derived neurotrophic factor; SOD: Superoxide dismutase; MDA: Malondialdehyde 
+ ��
� A+�D�  NO  ��	SOD '+�M ���  �/ �I-;��4��< �"�6 '+�M �	 �"  

# ��
� A+�D� '+�M ��	 '+�M ���  �/ T��  )���� + T��  �"�6 ��" �"  

* ��
� A+�D� '+�M �/ �I-;��4��< �"�6 '+�M ��	  T��  �"�6 ��")���� + - ��M0� 
T  -  + T )���� `�4��- ��M0� - T   
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��� ����� �� ���� BDNF� SOD � MDA ����� ��	 
��
 ���� ������  ! 

 !�  

 0� #�"  �� �� ��/ 9"+w< )��L ��H12  ��>D"   )�����

 '����kC �8�D��� ����0 {����:� ���/ '�����" ������>.� � 

 ��<�Q ��M0� �U���+���"  NO�  ��/ BDNF
 SOD  +

MDA ^��4-_�" G-�   T�  o�
� �	 ����S� ��"

 �7kCOHDA-6 	-/.    '����" �����>.� G0�+ Y�bI�

  9"��4 0� ,;I�-� '��kC �/SOD   9��:��� +MDA 

      ��H� ���� \���4 ���M-�U� �7�kC T  {��:� ��7I	 �/

 NO  9"�4 �/��/ �	 �I���K��<BDNF  ^��4-_�" �	

G-� .	���I �I-;��4��< ��"  

��**S�   + �/+���� A������ P-I +	 �" �4 ��>����	

)�f�+�< 
�I�0+� Tl�� A������ BDNF   �� ^���4-_�"

�� 9��:�� ��"	    ��
/ 0+� )����E A�� �/ �u�� �I �4

��� �8�/ p�/ )���� ����< 0  ��I��\   ��� ���U/    ��/ ��I�-�

'�+	 ��"   A��� �/ �I�> ( ��0 )���� �	��DI�14  0+�

 0� �4�� A�C=Z� )�� .	-6 ,�-*� �34��� �-O  ��

���I�/ 5� �4 , � �( �  �������� �I�-�   ,�$�D� �/

�/ e-/�� �I+�-I BDNF  +���V� 5�4 �7kC ���J<

 )���/���/ + ��4
  ����>��  ���  	+� 9�*I  ���u�  �	 ��

    ����/ �>���;7�" �Z����OSI� A�������V� 	����b�� MS  

)Multiple sclerosis+ ( �����/ �K�	  �Z��OSI� ��" 

CNS  �D�� ����I)22(.  

  ������;4� c�>�� � �������/ �-��;��4��< �������/

 �����I �	 	�0( ����	�� 0� �6�I `� ( ., � �   T�;�

    ��>I( ����-C 	-�7�4 �� ���-� 9��:�� A�-� �	 '�� 

�� q� ����;4� ) �"	23    ��>I( 	�-�� ��HL�� 	�-� �	 .(

  ��
��O� )���E 
�-;��4��< �����/ �+� �/ �I���;4�

 8����6� ����3� �����/ .,�� � ���>��M Y���bI��  + �:���

  �-�KI� }( �H� � ��/ #�" �/ �*�*S� ������"-  ��4

   �I�����;4� ���>I( s�-��. ����	,�� �- �+� ���/ 


G-�    ��I	�4 '�"���� + �I	�	 Y�bI� �I-;��4��< ��"

�� �-KI� }( �4  G-�� �	 9.�E ��:�� �I�-�   �� ��"

) �"	 9"�424.(  

 W -� �4 �*�*S� �	Rausch    Y��bI� �������" +

'��kC �4��-. #�k� 
�6 �   `��-� ��;��� '��M

  Ap=>�.� + �6 '��  T;� �	 ��-U  `��X� x8-�

 �	 �� �>4��G-�    	�	 9"��4 '��6 �I-;��4��< ��"

)25 .(Khuwaja     )��-�4�-4 #��k� ��H� ������" +

'	����) �    �-��;��4��< �+� ���/ �� (�I�����;4� ���>I(

     T��=C 	-�7u/ `��-� )��-�4�-4 #�k� 
�I��b� 

G-�     W� -� '��6 �I-�;��4��< ��"6-  ��;4+���"

) �6 )���<+	26.(  

 �+� �/ G0�+ ��HL� 	�-� �	BDNF  0�  )���E

 + �����4  .,��� � '����6 �����O�������� �G0�+ �	 

I	-�0(�  ��"I�;I� `�-� � '��I0  ���I��  �+��I   ���"

��<+	�Q���5 T;��	  �'� ��   	-�6+ 0� � ��) �Z ��{
 

:>�  ��<+	�) �:���9 �� ��/�� .� �0� I���� T�;   ����"

�4 ��   ��I�-�� ��)  	-�7u/ ���  ��-��N  ��"	 
 �:����9 

:IQ+�-I , � �4 �	 Y�bI� �H� G0�+ 0�-" � W� ->� 

A�-��� ���� ���M	� .BDNF  ���/ ���I-�< 0� r��<TrkB 

    ��4 ��-U�  �+�	 ��"	 ,�=C ��"��;� 0� �	��
�

�� `7  �� ��-U  ��*/ + �6�    ��U�� 0� 
�I-�6Ras 

)Reversed antisense    '��6 ���
� 0����4 )�f�+�< + (

 ) �Q-������>�� W������ -�MAP  �������� 0���������4/ 

Mitogen activated protein kinase �����
� �� ( 

�� ) ��427.(  

  �I�����;4� ���>I( ���H�BDNF   c�>�� � ���/��/ �	

 {��Z 0� ����;4�TrkB   ��� ,Z�� +    T��l�� .	-�6

   ���"	 ,���=C ������:��BDNF-TrkB   ���>I( ���H�

   �-��� =��-D;� ����u� {����Z 0� �� 	-��. �I�����;4�



 

  

126  ����	
 ��
�� �����
� ����–  ���32  ����
 /274 !"��#$% &'� �(�) /1393  

www.mui.ac.ir  

��� ����	 
 �� �
��� ����� �� ���� BDNF� SOD � MDA ����� ��	 
��
 ���� ������  ! 

phox47P �� ���C� ) ��49   ,����
� 
��K�	 �-  0� .(

�+�I      ��/ �K����" �� �> 	 ����0��I + , � 	��0 �"

�I��� �Q     ,����
� T��l�� ���I�� ���l�� ���C� �� �6�/

��*>I� '��"	 ��" 7kC�
 M�'�I�  
�"��I�4   �� ���"I-�
 

��*>I� '��"	  �"+  �r<�� �"   ���"	 Y��bI� ��.  ��/���/�) 


�������4->� 9��*I ������� ����/� y��D� 0�>�� -�" + 

�KE��_�� 9*I ��" 7kC� 	��	 . ��;4��9  �I+�I� + 

[*I  	���U�C� �� ����4->�  ��/  ������ � + ���� ��� 

�X��` I+�I� '���" , �  0� �6�I �49"�4 ��
��, 

r�U_�4 1 �����4-> ��	  �T>; 7kC� �� .�6�/  

��� 0� A��H� �C�{ ����A�� >��*> ��
 �S� ��5 

����A� �������4->�� ����/� �� +��U � �:�����9 	����
� 

�����4->� , � �4 �
/ 0� ��E �>D"  �����) �� 	��b 

�� .	-6 ��) �:���9 	��
� �����4->
� zC�/ u;��� 

�"���� Q�I��
 �-��� �>�4 �I-M ��" ��
� ;4���w + 

��������" ���	-  	��K� �� -6	    9�*I ��K�" �4

�� �D�� �I+�I ,l��S�  .���4�
/ 0� 4  ��>D"  �����) 

>.����� +�� ��-I ��	�M �	 G-�   ���" ��I +  '	��� 


�:�����9 T4����� + 	����U�C �������4->�  ���"'�"�����  

�6 )28.(  

��) ��>�� �"  ����I  ���   ���"	 ��4  ����>��  ���  	+�

G0�+ ����/ �-������ ��������4->� �	 <�K������� 0� 

/����� ���" �4 �/ [*I �����4->� '���" , �
 ��I�� 

<��� + /����� ��" �X� ��`  �I+�I�  �H���  ��6�/.  �	

��   ��" 
^��4-_�" �	 �4 �I�� � �b�>I )�� �/ 
��.�

  ��l�=� ��/�8 �-Z �/ G0�+ ��    )�f�+��< �-O� 2 

'��I �+0 � ) �������4->��2Uncoupling protein  (

�� 9��:�� �� ., � �Q�I� �	�
� ���C 5� �4 �"	  

  ����-� 
T�;U4 0�> -�" yD� �/ ��C )��ATP  +

�� Y�bI� 	�0( ����	�� ,�����  ��� �lI �/ .	��M   �� �

 )�f�+�<2 '��I �+0 �  ���-� 
�������4->��BDNF  �/

�U� + � �bI��� �� ^��4-_�"   ��� ���M    )���i�" .���4

  �+� ��/ G0�+ ��CBDNF  ���    �U�� + ��/ ��I�-� � 

T>��;�  T���;U4 ����I�� ��-U��  ���.�	 ���K���  ����" - 

 0���4 )��+	-���42 )2Calcium calmodulin kinase  (

  '�����6 ������
� 0�������4 )�f�+�����< + � �IQ-����>��  

)Mitogen activated protein kinase   	���M Y��bI� (

     	���U�C + ����-� �+� ��/ ����uI ��HL� �/ �4cAMP 

�� Y�bI� ) 	��M29.(  

   �<��-�I 9���"� ��4 �6 G��:M )��i�"   + )���DI

�� 	��0 G0�+ �Z 5�Q�I�	(�-I T>;�  ,���
�   .	-�6

�<��-I 9��:��  {��Z 0� 	��	 ���>�� 
G0�+ �Z )��DI

'�I��M �	�4 ��
� �>/ ��" -   9��:��� �/ �b�� 5�Q�I�	(

 ���/mRNABDNF      9��:��� `��-� �( ���7I	 ��/ +

�� ,.��6 + �l��� 
���M	�� ) 	-622.(  

�>��� 0� �B
/ #=. �/  9��:�� �4 '�6 ����� ��"

BDNF �I	-����0( �	 )������� �����7I	 ����/ ��  �����"

'	�4 G��:M �I-;��4��<    ����*� ����� {�*S� �	 �I�

  -�� ^���4-_�" �	 �(G    ����7I	 ��/ �I-�;��4��< ����"

   '���kC #��k� ��/ '���" ����>.� �60�+ )���� � 

.,���I 9��:�� ��<�Q ��M0� �I���;4� �>I(  

      ����/ ���"+w< �-�>� �	 �����>�� ����	 )���E

�b�>I )�� ���-�      ����	 5�� .,� � '��6 ��O� ���M

 �4 �6�/ )�� , � )���   ����I�-� ����	 �/ ^��4-_�"

 p��/ �7kC ���J< ��6
    �����I )�����J�< `�� ( � 

c�> � �/ ,7;I :V� ����;4�  ���  ��6�/    �-�Z ��/ +

    0� ��6�I �����;4� c�>� � ��HL� ,S� �u�-� �/�8

 ) ,� � �>��M ���8 �I+�I T 30   )����� 0� '	�D>� � .(

 �7��kC T��  A����H� 0� ,��;I�->I '����kC + ���60�+  

6-���" .��4 ���M-U� )���<+	 �;4+���"    ��4 �-�Z
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 �����>�� 
���6 �����/ �����  0� �>����/ ^����4-_�" 	��	

,���;8     ����  ,�����. ��HL��� ,��S� :��V� ����"  

OHDA-6   �	 .	-�6 `��X� ��E	 �>��/ + 	��M ���8

 ���-� ���*� �b�>IBDNF �� 9"�4 �( �	 �/��.  

  ���>4�� )������ P-��I 
�I	-���0( )��  )����i�"

'	�� ���*� + (�0�-" �� ����u�) �   '��6 {��:� �� 

�D� ,���. �+� �/ , � )��� �60�+ )���� �>$

) �6�/ ��JM��HL�31�� ���>�� .( 	+�    T�  0+	 ����*�

    ��/ )���i�" .��6�/ '	-/ 	��0 ^��4-_�" ���/ �7kC

�� �lI �I�> ( �� � �  5� �� , � Y0p G0�+ 0� ��

    .	-�6 	��b�� �-�;��4��< �����/ �/��/ �	 �>$�D� �H�

       	-�7u/ ����/ �Ip-�Z A��� + p��/ A��6 �/ G0�+

�4��< T�=C) , � 0��I 	�-� �-;�30.(  
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Abstract 
Background: The purpose of this study was to investigate the effects of extract of Eriobotrya japonica 
flower on brain-derived neurotrophic factor (BDNF), superoxide dismutase (SOD), and 
malondialdehyde (MDA) levels in the hippocampus of Parkinsonian rats after 12 weeks of voluntary 
exercise on a running wheel.  

Methods: 43 rats were divided into six groups of healthy control, Parkinsonian control, training 
group, Parkinsonian training, extract Parkinsonian, and training-extract Parkinsonian. Training group 
exercised on running wheels for 12 weeks. Training-extract group exercised on running wheels and 
received 200 mg/kg extract of Eriobotrya japonica intraperitoneally three times per week during study 
period. To induce Parkinson, 6-hydroxydopamine (6-OHDA) (dissolved in saline) was administered 
intracerebrovenricular (ICV) by a stereotaxic apparatus. BDNF level were measured using the 
enzyme-linked immunosorbent assay (ELISA) test. SOD and MDA levels were measured using 
spectrophotometric method. Data was analyzed using one-way analysis of variance (ANOVA) and 
least significant difference (LSD) post-hoc tests. 

Findings: Exercise in Parkinsonian-training and extract in Parkinsonian-extract group could not 
prevent decrease of BDNF and difference between healthy control and training-extract group was 
significant (P = 0.001). Voluntary wheel running and extract significantly prevented SOD level to 
decrease in Parkinsonian rats (P = 0.001). Differences of SOD level between training-extract and 
healthy group were not significant (P = 0.125). Training and extraction could not prevent MDA level 
to increase compared with healthy control group (P = 0.918). The difference of MDA level between 
extract-Parkinsonian and healthy group was not significant (P = 0.904). 

Conclusion: Pre-treatment with voluntary exercise and extraction of Eriobotrya japonica increase 
oxidative protection capacity of hippocampus against 6-OHDA toxicity but they cannot prevent 
significant decrease of BDNF level against 6-OHDA. Possibly, along with increase of SOD and 
decrease of MDA there would be no need to BDNF increase in order to counteract oxidative stress 
induced by exercise. 
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