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?%&S�- :�����-�Y�� %2*3- (N2! ;�  �=7a.    ;=� ��U ;=�K��


7 ��{    rc=@ "=$H ��%� 8���01=�   l�
� �%=@ ;= 2H�� 

 
&�������E1�  �g�*a �%9  
%�E%* 
� AS�� 
�%2�@�

M!  #��=�7 �� ; IL1β  �IL-6     u=- ;= @�7 
� ���&��=E

 :��Ea �� u- ��
 
%$S 	#�7�a;V H �  �� �%,�� 
B��2�

)8,21( .#�E 
%� �9 
�;��2� �� 
�i� 	����   
��=E �%=9

)2 
*
* (��9%�* ��%��.��� 
� 
 �y ��%7 ��%@ �%9

 �%]I��EDTA o2H
�a    ��D����%=* �� u=- � ���=� �)12 

 ;]�O�%� 3000  
��;]�O� 
� (%2*3- ��%*��H �   4�5=*

 
�%2*3-IL1β  6*��� =�"     
��=]7 >,B=* �|=��IL1β 

)eBioscience, Vienna, Austria (  "�=*%V@ %=� pg/mL 

05/0  �IL-6  6==*��  
��==]7 >,B==* �|==�� "==��IL-6 

)eBioscience, Vienna, Austria ( "�==*%V@ %==�pg/ml 

03/0 ���U� l�
 ;� �������� ����.  

   � ����=V�� ���= � l�
 ;� #�E ��� � 
��]7 4�5=* 


��S �
���%�*� A��%2���a l�
 ;� )   	#�=7�a n
%=- "��

#���� 	��� ( �� ��%D�*� %���� �%&�*�a ?�7 
2����� 
��U%�

���7 n%��� �������� ���� .  
� "=�� :�� 8����L� g��y

>,B* �9   :�=� � ,B=*>  �%=9  C= �i7 )Inter-Assay 

Variation ( ���� g���� ;���� ���V� �  %=� ����� 82/1% � 

6/1% %� ����� #�E �BO ���� 	74/1 % �19/1 % ����HDL 

 %� �����15/2 %� 28/1 %��� . �� >i�;��2� �%9   
��=E)4 


*
* ( �%7� 
�80-  ;H
�n��V * �
��$&� ��.  

MRI 

   %=B��2� �� �=I� �%=7 ;* � NKO �� 8 
���=7�a  %=9   "=$H

������   �%&�=*� 6*�� �L7 4�5* ����MRI   �
�������=/�

��� 	?%��H%* 4�5* ��"��� �%,�� ?%����
�9 � ?%�� . w37

 
�%��
� ����o�*� :��� ��� X5* . ��U �=�{ ;�   "=*�MRI 


7 #�7�a u- � >�- 
�  �%,�� ~/i�7 A� 6*�� "V�%�

���� . ;� �%&�*� ��E 6*�� "@%V7 �7
 ��7  l
��� o��7

�==���� . �%&�==*�MRI  ?%==* :�==S 
�==�� "E%==*2015 	

 "���GE ?�7 	XBO "BB7�- 	45/0 ��� 3V�.  

 )��+!� 
M��=! E�=HZ 

Z �%��7� = (40- ������-�Y�: ?%&S�- )/  
%�I7 r��j�� + 

( ��� ���V� �  - 150)/  
%�I7 r��j�� + (%��%� #�E �BO -

110)/
%�I7 r��j�� + (�2� 
�� - 94)/
%�I7 r��j�� + 

( #�E
%�� 
��E�*  - 130)  
%�I7 r��j��/  

�%� ���� %��9 
M��=! E�=H  

 #�� 
��S �<
� 
���=7�a  %=9     ��%=� �%&�=*� 6=*��

 ?�7 :����Y7%�OMRON BF500   #%=2�a 
��� "E%*

����� ;K*%j7.  

�+1�/�9 ����8 
M��=! E�=H  


���7�a        ;=��� 
� �
 ;=����
 
��=/7 
��c=_ ���=7 %=9

 "==����%� 
� ��==� r�==/7 
��c==_ ���==7 � �==���2� "==K0

 #%�7 	;�%jK<��!� %9    6=*�� �%=� � 
%=$� 	 ��=�  
��=�� N4 

����� ;K*%j7.  
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���!Q N��  

 o���� #��� ?%7�� �� #%B�2R� �� u-����  �%=9   g=V�

  �==<
� �� 	r����2==*� r����==2��� #�==7�a 6==*�� ��==�

    C�==<�� ���==� �
���%�==*� r��==j�� � :�&�%==�7 	
==������


�|�� �%9       
=*
�� ���=� N]�=V7 
=� #�=7�a �� � ����

  
=*
�� "$H ;�V��� 
� #�7�a �� � 
9��� :�� 8����L�

8����L�    �=���� ��%D�=*� 
=9��� #�
� . 
=BI7   #��=� 
��

8�%D� �%9 ���� %9  X5* 
�)05/0P˂ (����� ;K*%j7.  


+1�/ �7  

   	#�� 	A=����%�7 ��
�B=* ~E%� ���%]7 t�%��BMI 	

 �%��7�Z ;V�%]7 �  ���� 
9��� :��EM  �CM  
� ?��H

1  ��9%�7 N�%O
7 ��%�. 
���7�a ���� �%9EM   ?�=R 
�

12  	:��2� ;V H ��BK�%- #���7 %�91    :=�� 
� ��=<
�

����2� "�
%�7 f�]j�.    ��=��� 
� ���=� �� �9 ;�B�� fKR

 z%j� ��      �� 
��%=�
� ���%=� 	
��%=�
� ���%=� N=� #���7

  
=��S 	8�
��9���� 	:�����-   �%=��7� ���%=]7 �Z  �=<
� 	

%� � ����� :&29 #�� ���� ~E%� � 
��S  
� ;�B�� ��H�


BI7 r3�E� N]�V7 
� #�7�a t�%��    �c=� �B�=���� �
��

 �� A� v�9L�7�%9�  #��B! ;� �
��L�7 l��i7    z%=j� �=�

 b���2B�) ?��H2(.  

  

  

 R�%S1 . ��)� �,�����+! -��%�� dW�: �/9�&!BMI )��+!� �Z &! � E��G �7��G "�� 
#/�EM  �CM  

~E%�   #%7������� ����  Sig  
����  

EM CM  

%��?��*%�� #�E  


 �7 ��7 ���H  

#�7�a >�- 86/0 41/17±66/137  03/19±00/139  

�%7 ;* �I�  00/0 68/5±08/122  75/16±33/140  

�2� 
��  
#�7�a >�- 96/0 78/9±25/103  96/8±08/103  

�%7 ;* �I�  02/0 11/7±33/96  63/9±83/104  

��� �  

��2���%*  

#�7�a >�- 99/0 33/64±58/130  59/63±41/130  

�%7 ;* �I�  54/0 40/59±91/118  85/58±08/133  

������V� �  
#�7�a >�- 98/0 93/79±50/211  94/76±08/212  

�%7 ;* �I�  01/0 91/36±75/147  62/75±25/216  

:�����-�Y��  


 �7 ��� ���� 
*� �� 

a >�-#�7� 83/0 62/13±66/50  85/12±50/49  

�%7 ;* �I�  83/0 27/6±66/47  48/12±83/46  

 �%��7�Z 
#�7�a >�- 96/0 79/1±46/3 -  77/1±49/3-  

�%7 ;* �I�  00/0 84/2±20/0-  43/2±03/4-  

BMI  
#�7�a >�- 75/0  27/3±43/31  09/3±86/31  

�%7 ;* �I�  06/0  83/2±24/30  91/2±12/32  

#��  
7�a >�-#� 74/0 19/8±90/75  49/8±04/77  

�%7 ;* �I�  15/0 01/7±01/73  86/8±60/78  

#�� 
��S �<
�  
#�7�a >�- 60/0  47/5±92/39  23/5±76/38  

�%7 ;* �I�  00/0  84/3±66/34  52/3±91/39  

 R�%S2 . 
#/�&! b/�+HdW�: ��7 
/F�>�� � ���� %��9 � BMI  )��+!� �Z ��!)Q .�A  "�� �9�H9�!)Q �7 -��%�� E��G �9 �

R�+�8 � "/��> ,�����+!  

~E%� :��2� ���� ?��B� ���� 

�%V29 #�7�a 


���u�% )#��(  Sig 

F Sig 

��%�
� ���%� N� 29/145 ± 75/2483  17/118 ± 83/2541  16/0  69/0  29/0  

:�����- �� 
��%�
� ���%� 07/61 ± 75/491  81/56 ± 00/496  15/0  69/0  86/0  

 
��%�
� ���%�8�
��9���� ��  96/89 ± 08/1256  28/63 ± 83/1297  61/0  44/0  20/0  


��S �� 
��%�
� ���%� 33/79 ± 83/735  38/84 ± 41/743  06/0  80/0  82/0  


��S �<
� 47/5 ± 92/39  23/5 ± 76/38  00/0  97/0  60/0  

BMI 27/3 ± 43/31  09/3 ± 86/31  00/0  97/0  75/0  

Z  �%��7�  79/1 ± 46/3 -  77/1 ± 49/3-  01/0  91/0  96/0  
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 R�%S3.  �7��G ���9 D�����> ��0�!IL-6  �IL1β  

����  
�%$��� N7��!  #�7�a >�-  #�7�a u-  sig 

EM  
IL-6 59/1±07/4  88/0±23/3 00/0*  

IL1β 59/1±37/4  88/0±39/3 00/0*  

CM  
IL-6 88/1±08/4  48/1±40/4 07/0*  

IL1β 77/1±42/4  68/1±62/4 10/0*  

� 
�DH 
� �
%7a #�7�a t�%�� 8�%D 
=BI7 
�� 
� �
 �

 >9%� #���7IL-6  �IL1β � :��2� ����
 ��� ��� #%�� �


BI7 8�%D� ;� 
�%@
� #���7 
� �
�� IL-6  �IL1β  u-

��  ���� #%�� �%7 ;*) ?��H3.(  

 R�%S4 . ��0�! �7��G "�� 
#/�&!IL1β  �IL-6 
� )� YA E�!  

 EM CM  sig 

IL-6 07/1±23/3  48/1±40/4  03/0 8 

IL1β 68/1±62/4  88/0±39/3  03/0 8 

�V7 
� �
%7a #�7�a t�%�� N]#%��  ��=B9� �   8�%=D�


==BI7 #�==7�a u==- ���%==]7 
� 
�� IL-6  �IL1β  ���==� ��


7 ��%� ) ?��H4.(  

 R�%S5.  0�! B��� �7��G ���9 D�����> ��0�! E��GEM  �

CM  
���� �L7 4�5* ; @�7 
��]7 )mm2(  sig 

EM ?%��H%* #�7�a >�- 20/662±27/14681  20/0  

#�7�a u- 85/858±63/14836  

?%����� #�7�a >�- 93/529±27/11657  25/0  

#�7�a u- 18/508±27/11721  

?%����
�9 #�7�a >�- 48/1228±45/15602  46/0  

#�7�a u- 69/1179±27/15519  

CM ?%��H%* #�7�a >�- 28/809±63/14800  49/0  

#�7�a u- 55/757±27/14762  

?%����� #�7�a >�- 85/673±27/11914  30/0  

#�7�a u- 05/638±81/11865  

?%����
�9 #�7�a >�- 40/1151±36/15647  23/0  

#�7�a u- 77/1122±90/15520  

 8�%D� 
�DH 
� �
%7a #�7�a t�%�� 
=BI7 
�� 
� �
 �

 ���� #%�� ���� �� �9 ��L7 4�5*) ?��H5.(  

t�%�� 7a #�7�a   8�%=D� N]�=V7 
� �
% 
=BI7 
�� �
 �

    ���=� #%=�� ?�=�B� � ���� :��2� ���� 
� �%7 ;* �� u-

) ?��H6.(  

  

 R�%S6.  0�! B��� ��%&! �7��G "�� 
#/�&!E�! 
� )� YA  

 ?%��H%* ?%����� ?%����
�9 

EM 85/858±63/14836  18/508±27/11721  69/1179±27/15519  

CM 55/757±27/14762  05/638±81/11865  77/1122±90/15520  

sig 83/0  56/0  99/0  

 � ^=�
6�+H ���G  

     8�=� %=� ����=9 :��=2� ;�D9 ������ f�]j� :�� 
�

   �� ���=== � >9%===� g===H�7 6===*��7130  ;===�118 	

��� ���V� �  ��211  ;�147 �� ?%&S�- :�����-�Y�� 	50 

 ;==�47 �� �==2� 
�� 	103  ;==�96  :�==B`29 �>9%==� 

#�E
%==��  ��137  ;==�122   :==�� ;==� �==���� g==H�7 �


    ?%=&S�- :�����-�=Y�� � ���= � #���7 >9%� 
� 8����L�


BI7 
�� ��K� . ���%]7 >9%� 
����� ���V� �	  � �2� 
��

#�E
%�� 
BI7 
�� 
7  ��%�)05/0˂P( .  �%=��7� J�2,7 
�

Z ~E%==� �%==9  �� A==����%�7 ��
�B==*46/3-  ;==�20/0- 

>����� 
BI7 
�� "�%� �)05/0˂P(  ;�   ���=� >���=�� :��

y� ��K$� "�I~E%� �%9  
=7 A����%�7 ��
�B*   � �=�%�

 �� #%����01�      �=� 6=*��7 8�=� %=� ����9 :��2� �%7 ;*

 �%��7� J�2,7Z  ~E%=�  �%=9    "=*� A=����%�7 ��
�B=* .

 fKR
*
�� 
�%9   � #�� 	
=��S �<
� #���7 
� ;�BMI 

 :�� "��� 8
�<%9��L�7      ;=* ����=9 :��=2� �=0� 
� ���

9%7 ;
BI7 >9%� �
�� ��B��% )05/0˂P.(  

    g=H�7 6=*��7 8�=� %� ����9 :��2� �%7 ;* �%,��

>9%� 
BI7 
�� IL1β 	IL-6  ��)05/0˂P (   t�%=�� :=�� �

t�%�� %� 8%I�%57 
E�� )23	22( 
7 �V29   "= ! ;� ��%�

 �
 
�%$��� >�- N7��! >9%���01�  �<
� >9%� �� l�
�

    	�=2� 
�� >9%=� 	#�=� 
��SBMI    >���=�� � :�=�Y� �

  
===7 
B���===V�� "�===*%V@ � :�����===Y��a  �� 	�===B���

bV��%�7 �%9 �0s7  l�
� ; �*� ;� .%$��� >9%� 
� �&��

 ��� 2! ��K$�?� * �%9 
7 ?%� ����a  �=�%� . =� ;=H�� %   ;=�

 ��%V�%I� ;�B��?� *  �%=9   ?%� ���=�� �U%=2�@�    ;=� �=,B7

:������B�� ����� 
7 %9    �
 .%=$��� #%K=VS ?����7 � ����

- 
�
 	�
��  b}B7 "��%I� �U�=R
  8�=7    >���=�� g=H�7
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��a
 V���"���  >����� f��R ����a�b %9 
=��a �  
����=V�� 


7 ���� . 
��
� :��2�;� 
�R  f=��R �� b�]�V7   >9%=�

  ; ==M! 	��==Y��a "==�%� :�%����%==* �==����  �?� ==* �%==9 

A�  ;�=V9 ��  � ;=�  
�=R  b�]�=V7��_     >���=�� ; �=*� ;=�

    >9%=� � ?%� ���=�� ��=� 2! >����� 	
B���V�� "�*%V@

  
�%=$��� >�- N7��! >9%� 8%KH�7 #�� #�� 
=7  ���=� 

)24( . ?%==@ ;==H�� %==�   
==BI7 >9%==� ;==�  #��==�7 
��

��� ���V� � 	�2� 
�� 	 #�E
%=��   � #�� 	
=��S �=<
� 	

BMI         6=*��7 8�=� %=� ����=9 :��=2� �%=7 ;=* �� u-


7    ;=� �
 
�%=$��� N7��! >9%� " ! #��� ��01=�    �%=7 ;=*

   #��==�7 >9%==� 
� :��==2���==� ���==V� � 	�==2� 
�� 	

#�E
%�� � #�� 	
��S �<
� 	BMI ��� 6�
 .  

B��==*� u�==��� #�
%==�29 �  :��==2� �%==7 ;==* �� u==-

 ���L� v�9 ���� 
�7%]�*�
BI7 
��  X5=* #���7 
� �
 �

 
7�*IL-6  �hs-CRP �� ��9%�7 #���7 ;�K�� ����TNF 

 ;��%� >9%� >9%� #���7 :�� � 
=BI7  ��=K� 
�� )14( .  %=�

;H��    
=7 f=�]j� �� N=<%@ 8%!3R� ;�     ��=! :=�� #��=�

 U%� ;� �
 >9%� #���#�E
%�� 140 	��� ���V� � 230 	

 �2� 
��6/109 
� ��� 6�
   g=���� ;� �
��7 :�� ;� 
�%@

 
�     8�=� %=� ����=9 :��=2� �%7 ;* �� u- �y%@ f�]j�

 6*��7122 	147 	96      ;=� "K=V� �=�� ���%=]7 :�� � ���

  
==BI7 >9%==� #�==7�a >�==- �
��  �B�==���)05/0˂P( .

:�B`29     #%=7� 8�=7 ;=� :=�� ;� ;H�� %�    #��=� :��=2�

 f�]j� 
� #��� ��� � "@���*� "O� ;K*%j7 B��=*� u

����  #�
%=�29 � 16   ;=]�O�    
� :��=2� 8�=7 :=�� � ��=� 

 N�%]7 #%7� 8�7     b=� 
%�=V� �=y%@ f=�]j� 
B��2� ��7


7 
7 ��%�   ;=� ��� �
 
�%$��� N7��! >9%� ��! " ! #���

"KV� #a ���.  

    �%=7 ;=* �� u- ��� #�
%�29 � :�VB��V���  :��=2�

      
�%=$��� N=7��! #��=�7 
� ��=��L� v�=9 
�7%]�*�IL-6 

������ ��9%�7 .   �� #�� 
��c=7 ;=I�%57 
�100   ;=�97  �

 �� �==2� 
��104  ;==�8/98   #%==7� � ��==� ;==��%� >9%==�

 ���&��E24    �%=,�� 
=B��2� ;V H :��Ea �� u- "!%*

���  ���)15( .  �=! "= !  >9%=� �IL-6    �%=� >9�|=- 
�

 �
 ����U%2�@� 
7        ;=� A=���� ���&��=E #%=7� ;=� #��=�

"V��� ^���7 
B��2� ;V H :��Ea .     n%=*� �=� ;=� ��=S

   ��=E #%=7� ;�=�c� 8%I�%57    rc=@ ���=� .�= 57 ���&
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Abstract 

 

Background:  The increasing of age, inflammatory factors  ̧ and metabolic syndrome are the 

effective reasons in the reduction of  brain volume. The aim of this research was to investigate the 

effect of twelve week aerobic exercise with moderate intensity on IL1β, IL-6, and brain volume in 

50-65 years old women with metabolic  syndrome. 

Materials and Methods: 24 women with Metabolic Syndrome (MetS) took a part voluntarily. 

They were divided into two groups, MetS exercise (EM), MetS control (CM). ME group 

participated in an aerobic exercise training (AT) program (for 12 weeks), three sessions per week, 

each session contained three performing parts and two relaxing parts, at the beginning, each part 

contained eight minutes. Also each week, one minute added to performing sets. MRI and blood 

samples were conducted before and after three month to evaluate the levels of IL1β, IL-6, and brain 

volume. Data were analyzed by paired-sample of T-Test, and independent samples of T-Test. 

Results: Brain volume afterthree  month doesn't significantly changed, but IL1β, and IL-6 after tree 

month exercise were significantly decreased (P<0.05). Also, there were not significantly different in 

brain volume, IL1β, and IL-6 pre and post test in the control group. 

Conclusion: These findings indicate that three months aerobic exercise with a moderate intensity 

ameliorate inflammatory factor and doesn't change brain volume. Maybe with adjusting, the time 

and intensity of exercise brain volume will be increased. 

Keywords: Aerobic exercise, IL1β, IL-6, Brain volume, Metabolic syndrome. 
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