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� �����:  ���� �  !"� #��	 $� %��&�'� (���)* � �&�+'�� #��	 ��* �,�-.�BDNF �� �'/�)0  !1�2	 � �0�& .,� $� 4�� �*�!& 5��67 �

 ���89!"�6  ;�* !& <*'� =�0 �& �$�� �,!27 >��BDNF � IL-6 ?�@$ =�� >�7� �A.�� �65 -50 �� %��&�'� (���)* �& E'F� ���* �0�&. 

� �� � G�� ��: 24 �@ !� I�!0 5��67 �,� �  �@�F�J��  �J �& %��&�'� (���)* �& E'F� ?$ .& �. ��7 �J �& �� �@ �$K >�!9 �  �12  � >!�@

 �,!27 %��&�'� (���)* �& E'F�)ME(  N!')� �)MC (�@�0 O���7 . ����P �* �'�� !� �� ���� �0 �$�� �),!27 ���@!& %, �  ��,!27 >�!9

�@ !� I�!0  & I��!'*� I* �  � �),!27 I* �* #��0 ���P!� . �),!27 I* ?��$ =�� ��'&� � 8  ��  & ���R 0 �!S* �&�'�� !� ?�  �'�� �7

O� $�� I* =��$ =�� �& ���R  %, �),!27 ���� �� > �-.��0 . ;�* �!�9 >$��@� I+P ?�$K TU � ��U ���!� �  �  �!�V@/BDNF  �IL-6 

�0 (�W@� . ;�* ?�-��BDNF  �IL-6 � �*�@2,�, �� <*7 &  �� � �	 ���  �, ?�$K <*7 -�@ =�� >�7� �A.�� ?�-��I.!9 ��!R �*�!.  

�,�'.���:  BDNF  $� TU =�� >�7� �A.�� �6 �)X� �,�-.� ?�$K ��U �& IF�@ �$�� �,!27 >��  �@ !� ��� )05/0P˂ .( ��)Z2�IL-6  $� TU6 

�)X� ���� ?�$K ��U �& IF�@ �$�� �,!27 >�� �� � I0�  )05/0P˂.(  

� � [6&�W�'@�!�9:  �$�� �,!27 !"� � 6 & ����<*'� =�0 ��  ;�* ?�-��IL-6  � ����BDNF  �),�!. �,� �W�'@ �  �� I.�, �,�-.�

�, !9 =�� >�7� �A.��  F+& \P�.  

 �>]�� ��� �����:  ��$�� �,!27BDNF �IL-6� �A.�� >�7� � %��&�'� (���)* �=��.  
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5) �� � ��� (O���110 (   �� ��S
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 %�;� ���M (O��� ���\3 ����    ��;M �
;�) ����;T��� �IL-6  �
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 ��40 ���3�!� �� ���     �� [�;� ��;M �
;�) ��; �'85/130 
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 ��
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ZP ���3�` x,    �
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;5)2 

�!�! (��5
�!  	�;�� �� �m��
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7;!K, 0�1!BDNF    �;�O 2;!��BDNF 

(Adipo Bioscience, USA) Catalog number SK00752-

01  
� �� �; 7O ��!
TF ng/mL 5/0    ��
7;!K, 0�1;! � 

IL-6 �;;�O 2;;!��IL-6 (eBioscience, Vienna, Austria) 

Catalog number BMS213HS  
;�   ��;!
TFpg/ml 03/0 

������� %���.  

�A.�� ?�$K >�7� �  =��  

�����   4�;3 
;��O ?;q)
F ��+�7� %���    �� x;, � D;=E

�;;���7� ?;;T�@ 6��;;M` �� ��� �
;;ZP ��;;3�` �� �
9 ;;!� 
;;� 

 %����
;;�)Digit Span Memory Test(  ���;;���;;� �
;;*�� .

��3�` 6�� ��
�
, 3 :� �� �
5  %�� �;� ��
3�\3 ?A'
113   �;9�

 �
;�3 ����3�`        � �;� �
;*�� ���
;+75 � ��
;�
� 2;!�� h
;!

��;;3�` �;;���� �� ;;T=75 c��;;z ���;;�� %����
;;�  
;;� �;;����

777/0=r �� ?=!
j3 )16( . 

     ����;3�` ?;� D;3
O 4
j�;z�� �� �� ���3�` �
*�� �� D=E

�3 ?m���     i�� D;3
O ?;�@�� �� �
;��7L� c;TO �� x, � ��

    �
;^` ��;3�` �����;3�` %�! �� ���
3` �K�� � ��3�` %��@�

�3 �� .��3�` ����� %����
�    4�;�M � �O
;! 2�j3 :� ��

�� �
*�� . Dl3 ����� %���A� ��3�` 6�� ��9  ;7E� :� ��� �

�3 ��� [�
7� ����3�` ?� ��� .     4�;3 ?;� ��;� �;51   ?;��
-

�3 ��� [�
7�  h
=�� ?� � ���5/0   %�;A� �
7� �s+3 ?��
-

�3 ��� [�
7� ��� .  

?� ����� ���+� D3
� r��+�     �
;�� 4��;8 ?;� 
;� � c����

 �7E���P ��� :�) Kl3430065789 ( ��;� )16( .  ?;� ��S

     ?;! %�
W;! �L
;M ?;� � �5
�3 �� ��3�` 6�� ?O �!� �O}

�3 <��� ���     %�;! �� V�j;8 �;5� �!
, 4��8 �� � ���

    ?;� �)
;z� ��;� :� ���()� 
� ��3�` %�A� ?�F�3 �����3�`

�3 h
=�� ��=E ����� ���A� ���.  

   ��;3�` 6�� �� 4�
9 3 ?gT� ?! ����3�`)   ���;�� %�
;F

��'� 
� �'� �4�
9 3�
T+� % (  �;3 ?;��*� �� �;�O .  ?;�F�3 ��

        ?;3��� ���;�� %��`�
;� �� 
= ;�� ���;� �
;3� 
;� ��3�` �h��

�3  ��
�) %��`�
� �� ����3�` Kl39     
= ;�� �;7E� :;� ���

�3 ��O .(   ? ;��b� �
;�O ��3�` h�� ?gT� �
= �� 6�'�� ���� 
�

�3 �3 ���E ��3�` ��� ?gT� ��A3 �� ����3�` � ���  �����

�?�F�3 �� �T� �'   ���;� ?;�F�3 �� � 7O aE� :� ���A� 
� %�

�3 <��� 
= �� ��� ) �Kl;3     �� �h�� ?;�F�3 �� ����;3�` �;��

 %��`�
�9        �� ��;3�` ��;!� ��;O 
= ;�� �;7E� :;� ���

 �� ��T� ��� ?gT�8 �3 <��� �7E� :� ��� ��� .(  
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  ���;�� V�j8 %��`�
� �� 
1M 6�3�� ���� 
� ?3��� ��

�
7� �� ��� [)   %��`�
;� Kl;310    �;7E� :;� ��;�( �

�3 ?��*� �T� ��! ?gT�       
;� ��;3�` ����;*3 �;'� ���;�

6��
, ��� :� ���A� ��)9 :� ����7E� (�3 <���  ��;� .

 
= �� 6�3�! ���� 
�) %��`�
� Kl310  �;7E� :� ���( �

     �;� �
;�� V�j;8 ��;L ?� ?O %��� 6��M` �
E�� ���A�

�!�  �Kl39� ?� � 
��O ?q)
F ��+�7� �� ��) ���O� ����

�3 �=- 4�3 ��� )16(.  

?�& �&!^ ���  �F*�6� >6@  

;;� �;;��P �;;8������;;3�` ��  %�
;;� 
� ;;!� 2;;!�� 
;;5

  h�;3 6����W3
OOMRON BF500     �
;7'` ��;�O �M
;!

����� ?=!
j3.  

�'.�,�  �!��� �F*�6� >6@  

����3�`  ����7� D+���, <��� �� D=E 
5)   � 2;!��� ���; ��

? 95 %
Z �� (   �;����
� ?;��� �� �� ?����� �)�$3 ���b^ ���3

     ���b;^ ���;3 %�'
;O xW;! � ����7� �=-   �� �;� ��;$3

  �;�� �
;�3 �?�
j=8        ��(;)� ��;� 2;!�� �
;� � �
;Z� �
;5N4 

����� ?=!
j3.  

����K G��  

%���  ��� p;���� ���� h
3�� �� �
��7L�   
;5��   ��;3�`

�����7!� �����7'�O > 3 ���� 6�75 %��� �  �� %
;5��

    �;���� �
9 ;!� ��;' ��;3�` �� ���.   �;�����) �;8�� ��� 

 
 ;!� ���j�� � 6���
�3   �;�y�� r�;8�� %��;� �����   %
;5

%��) �     6�;� 4��;��>� �;!��� %��� D\ T3 �� ��3�` ��

 �� ��3�` �� � �5���� 9@  ���� 4����>� �!��� �Z@

����� �
9 !� �5��� . %
5��> 3 6�� ]
=��� �!��� %���

   �;� �
9 ;!� ��;!��, �� T=75 %�
3` ��3�` �� ? T��� 

)05/0P≤.( ��A3   4�
;9� ���;� ���  %
;5 ���    V1;! �� 
;5

)05/0P≤ (����� ?=!
j3 .  

�'.�, ��  

  �;;5��� ���� ?;;T�
\3 t�
;; �~M
;;� %
;;5  �����;;!

:;;�'��
 3� BMI��� � ���;;� �;;��P �;;8�� �IL-6 �BDNF  �

?q)
F 
��O % 4�3  ��O 6��7� ���)EM (   h�; �O ��;� �

)CM ( h��@ ��1 �3 �5
�3 D�
E ��
�.  

 ��(;)� � 9@ �� %�
3` ��3�` t�
 �[  �;�A3 ��� BDNF �

HDL ?;;q)
F � 
;;��O %   ��� �
;;�� �� 6��;;7� ��;;� 4�;;3

��A3 [5
O 6��_75    ��;7O ��� ���;M �
�) ���
\3 �� %���

%�� �(O���  ����T���BMI    � ��;� �;��P �;8�� ���� �IL-6 

!� 3 4�� 
� %���5 6��7� 
3 [� �� x,  �
;�� �� 265 -

50 ?'
;;! �5
;;�3 :;;�'��
 3 �����;;! ?;;� K ;;=3 %  �;;����

) h��@1.(  

����3�` ��� %
5EM   h�;L ��72     
;� �6��;7� ?;T�@

 %��=�
, ��(�391  �;���7� �O�
�3 d�\j� 6�� �� %�8��. 

 > 3 h�; �O �Z@ �� �� ��     %�'
;O ���
;\3 ��;���g3 %
;5��

  �;)�� ���;E �!��� ���3 ?����� � )
��� .    ���;5 ?;+��� d;=L

  {
;j' �� �� �� �� ���    )
;��� %�'
;O D;O ��(;�3  %�'
;O �� 

4����5���O �6�o���, �� � )
���   �� � )
;��� %�'
;O �   �;��P

       D\ ;T3 �;� ��;3�` t�
; � �� ?;+��� ��@�
;� � ����� 6�75

��A3 �K M�       ?;� �� 
;5��> 3 �� :;� v�;5 �b;' �� ���� %���

> 3 �����i��g3 ��  a���7�� {
j' ��) h��@2( ��   67;z

����� 6�75 6! {
j' �� ��� �� �5.  

3 ��       ��;7O ��� ���;M �
;�) ��(;�3 �;5��� 6�;� ?T�
\

%�� �(O���  ����T���BMI    � ��;� �;��P �;8�� ���� �IL-6 

       6;�� � ��;� �; 7O h�; �O ��;� ?;� �=T� ��O 6��7� ���

��A3 %�
3` {
j' �� �K M� �3 ���    6�;�_75 �;�
�BDNF �

HDL ?q)
F � 
��O %   6��;7� ��;� 4�3     ��;� ?;� �=;T�

��� � ��� h� �O      �;�A3 %�
;3` {
;j' �� �K ;M� 6;�� �  ���

�3 ��
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 N��P1. _/�0 ���!9 ?��  ��,��� ��� %��&�'� (���)*� BMI?$� � �?�& �&!^ ���  �IL-6، BDNF  ��A.�� >�7� �  =��  

_/�0  
 ?��$

>$��@� �!�9  

>�!9  

EM sig CM  sig  

�
�)��M h� !
�� )���3��@� 3(  
[�,3�`��  41/17 ± 66/137  

00/0  
03/19 ± 00/139  

35/0  

��3�` x, 25/3 ± 25/120  05/16 ± 66/145  

�7O ��� 

)� �
!� 3(  

[�,��3�`  78/9 ± 25/103  
00/0  

96/8 ± 08/103  
00/0  

��3�` x, 59/4 ± 33/91  97/8 ± 08/106  

(O��� )���3�!� �� ���� �'(  
[�,��3�`  33/64 ± 58/130  

07/0  
59/63 ± 41/130  

25/0  

��3�` x, 24/9 ± 16/93  43/62 ± 00/140  

%�����T���  

)���3�!� �� ���� �'(  

[�,��3�`  93/79 ± 50/211  
02/0  

94/76 ± 08/212  
10/0  

��3�` x, 40/13 ± 08/142  24/71 ± 08/227  

h
�P�, 6�o���,�W�' )���3�!� �� ���� �'(  
[�,��3�`  62/13 ± 66/50  

27/0  
85/12 ± 50/49  

00/0  

��3�` x, 51/7 ± 83/59  66/7 ± 16/43  

BMI 
(kg/m2) 

[�,��3�`  27/3 ± 43/31  
00/0  

09/3 ± 86/31  
01/0  

��3�` x, 85/2 ± 84/28  68/2 ± 00/33  

���  

)kg( 

[�,��3�`  19/8 ± 90/75  
00/0  

49/8 ± 04/77  
12/0  

��3�` x, 05/7 ± 62/69  25/8 ± 90/79  

��� ���P �8�� 
[�,��3�`  47/5 ± 92/39  

00/0  
23/5 ± 76/38  

03/0  

��3�` x, 52/2 ± 75/29  91/3 ± 41/41  

IL-6 
(pg/mL) 

[�,��3�`  60/1±07/4  
00/0  

19/0±58/4  
00/0  

��3�` x, 75/0±92/2  28/1±00/5  

BDNF 
(pg/mL) 

[�,��3�`  37/0±49/6  
00/0  

36/0±36/6  
00/0  

��3�` x, 02/1±72/17  12/1±99/5  

?q)
F 
��O % 4�3  
[�,��3�`  15/0±50/4  

00/0  

19/0±58/4  
00/0  

��3�` x,  60/0±00/7 51/0±08/4 

��� 
5 ?� 4��8 6���
�3 ± ���j�� �
�A3 ?m��� �� ���. %���
�A3 ��  V1!05/0P≤  

 N��P2 . ��,��� `,�'@ ��V@���_/�0 �,8a7 �����U ���@ �$K ��& �  ?�$K N!')� � �,!27 %��&�'� (���)* >�!9 �  ���  

  �,!27 >�!9   >�!9N!')�  

�@��2� ?�$K 

T@�,���)?�(  Sig  

F  Sig  

� )
��� %�'
O DO 29/145 ± 75/2483  17/118 ± 83/2541  162/0  691/0  29/0  

6�o���, �� � )
��� %�'
O 07/61 ± 75/491  81/56 ± 00/496  157/0  617/0  86/0  

4����5���O �� � )
��� %�'
O 96/89 ± 08/1256  28/63 ± 83/1297  617/0  44/0  20/0  

O���P �� � )
��� %�'
  33/79 ± 83/735  38/84 ± 41/743  06/0  80/0  82/0  

��� 
5 ?� 4��8 6���
�3 ± ���j�� �
�A3 ?m��� �� ���. %���
�A3 ��  V1!05/0P≤  

 N��P3 ._/�0 ���!9 ��& ��,��� ��� %��&�'� (���)*� BMI?$� � �?�& �&!^ ���  �IL-6 ،BDNF  ��A.�� >�7� � =��  $� TU �0>��  

a'�!�  EM CM sig 

�
�)��M h� !
�� )���3��@� 3(  25/3 ± 25/120  05/16 ± 66/145  00/0  

�7O ��� )� �
!� 3(  59/4 ± 33/91  97/8 ± 08/106  01/0  

(O��� )���3�!� �� ���� �'(  24/9 ± 16/93  43/62 ± 00/140  00/0  

%�����T��� )���3�!� �� ���� �'(  40/13 ± 08/142  24/71 ± 08/227  00/0  

h
�P�, 6�o���,�W�' )���3�!� �� ���� �'(  51/7 ± 83/59  66/7 ± 16/43  00/0  

BMI (kg/m2) 85/2 ± 84/28  68/2 ± 00/33  00/0  

��� )������O(  05/7 ± 62/69  25/8 ± 90/79  00/0  

��� ���P �8�� 52/2 ± 75/29  91/3 ± 41/41  00/0  

IL-6 (pg/mL) 75/0±92/2  28/1±00/5  00/0  

BDNF (pg/mL) 02/1±72/17  12/1±99/5  00/0 

?q)
F 
��O % 4�3  60/0±00/7  51/0±08/4  00/0  

��� 
5 ?� 4��8 6���
�3 ± ���j�� �
�A3 ?m��� �� ���. %���
�A3 ��  V1!05/0P≤  
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   �;�5� �
;�� ��;!��, �� T=75 ��3�` t�
 �   ��;@� %

��A3 � �9�3 ]
=���  6�� ���BDNF  �IL-6  ��� ���;M �
�) �

O�;;�� ��;;7O%�;;� �(  ����;;T���BMI�;;��P �;;8�� � ��� � 

�3   �;�A3 � �;=l3 ?1��� 6��_75 ��
�   6�;� %���BDNF  �

HDL ?q)
F � 
��O % 4�3   �� ;T=75 V1! ?O ���� ��@�

��A3 � �` %���  h��@ �� 
54 �3 �5
�3 D�
E ��
�.  

 N��P4 . ��& ?*!�U �V'�F2� ?�$K �& c&!� `,�'@BDNF  �

a'� !,�*��!�  

�a'�!  
�V'�F2�  

BDNF  
Sig  

��M �
�) 68/0-  00/0  

�7O ��� 73/0-  00/0  

(O��� 47/0-  01/0  

%�� ���T���  58/0-  00/0  

HDL  58/0  00/0  

BMI  90/0-  00/0  

��� 89/0-  00/0  

���P �8�� 87/0-  00/0  

IL-6  78/0-  00/0  

?q)
F 
��O % 4�3  92/0  00/0  

���
�A3% ��  V1!05/0P≤  

!�9 �W�'@ � [6&�  

  d;�\j� 6�� ��  
;3 [;�     4�;� 
;� %���;5 6��;7� 

c;;@�3 2;;!� 3 �;;�A3 [5
;;O  ���IL-6 �%�;;� ����;;T��� 

�(O��� �7O ����   ��;M �
;�) ���� �  �;��P �;8��   � ��;�

��� ��� ~M
� ��A3 [��()� �  ���h
�P�, 6�o���,�W�' 

 �BDNF ��.  


�      �;3 �;z
F d;�\j� �� D;8
F t�
; � ?� ?@��   ���;�

 �;�A3 [5
O ��� IL-6 �(O�;�� �  %�;�    ��� (�
;! ����;T���

 ��� ���;� ���P �8�� ���M �
�) ��7O � BMI   �-�;3 ��

 [��()� ��BDNF )     (;>3 �� d ;�3 �;��O ?;�b>� D;3
�( 

�T��� .    ?;1��� (;�� ��;!��, �� ;T=75 t�
 �   � �;9�3 %

��A3 [5
O 6�� �� %��� �(O��� %��    ��� (�
;! ����;T���

   ��� ���;� �;��P �;8�� ���M �
�) ��7O �BMI� IL-6 � 

[��()� BDNF   �;3 �
;�� ��     �� ;T=75 6�;�_75 �;5�

��A3 � �=l3  6�� %���HDL  �BDNF   �;���� �5
;�3. 

    �
;�� [��(;)� �;��� D�S� ��BDNF    �
;�� [5
;OIL-6 

�3 ��
� .NF-κB  ?� ��M h
$�� 
�DNA  %�����@ c@�3

 �
�� ��BDNF �3 ���� . �
�� [5
OIL-6    r;E�� c;@�3

 ��'
A) NF-κB�3  ���)22-20(.  

 ����
�BDNF  ��
! :� �� � 7O �� ?�'�� �'
F ?�

 V1;;! ���;;� S
;;� �BDNF  ��;;� ��;;3�` x;;, �� ��;;M

   0�1;! [��(;)� �� �
�� ���O 6��7� �+�'��
 3 �����!

 � F�� !�BDNF �3 �z
F d�\j� ��  �
3� ?O ��P ��
�

 �� x, %�����M4      �
;*�� �;���7� ?;T�@ 6��;M` �� ���

�)�� )23�24(.  

      0�1;! [��(;)� 4
;\�\j� �;M�� �;!� �O} ?� ��S

BDNF 
7!K, )25(  ��! �)26(   %���;5 6��7� h
=�� ?�

��� ��O i��(� �� ? )
� 
� ?O    ����� ����;g75 �;z
F %
5

  �;�A3 �;��>� <�� v�5 4
A'
13 ��
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Abstract 

Background : The aim of this research was to investigate the effect of six months aerobic exercise 
with moderate intensity on BDNF, IL-6, and short-term memory in 50-65 years old women with 
syndrome metabolic.  
Materials and Methods: 24 women with metabolic syndrome (MetS) took part voluntarily and 
divided in tow groups MetS exercise (ME), MetS control (MC). ME group participated in an 
aerobic exercise training (AT) program (six months), tree session per week, each session containing 
tree performing part and tow rest part (five minutes). Initially, the duration of aerobic exercise in 
each session was eight minutes. One minute added each week to the duration of aerobic exercise till 
twelve weeks. Also, blood samples were conducted before and after six months training for 
evaluating levels of BDNF and IL-6. Short-term memory measured by Digit span memory test, 
BDNF, and IL-6 measured by Radioimmunoassay before and after six months aerobic 
training. Data were analyzed using Pearson coefficient, Pried-sample T-Test, and independent 
samples T-Test. 
Results: BDNF and short-term memory after six months aerobic exercise significantly increased 
(P˃0.05). IL-6 after six months aerobic exercise significantly decreased (P˃0.05). 
Conclusion: Findings show that six months aerobic exercises induce to decrease IL-6 and increase 
BDNF level, so this trend trepan ameliorate short-term memory score. 
Keywords: Aerobic exercise, BDNF, IL-6, Short-term memory, Metabolic syndrome 
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