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+� �(((����A )Malondialdehyde  �(((�MDA( �� ��� �

!���� + ;��$ �(((� �(((7 )20(� �(((0 .T� �>?� 8 !/t) 

!����0 + +�((�  �((X�0 N)�" ��' �((2��  +��� ���:I �

*� � �8= ����� �� 	$ PSOD  �CAT ����  !����

�5)4� 0 �)21( .�� �T� ?�� �0 !>� !0 /�.((((((((���. 

#��5> ��I ��T�� � �7h ����bI��  �((3�:I +�*� 

�� �d>� � {���z #���   �(7��� #(����I �0 N)�" � �� 

�/2"  �((((((((3�:I +�*� )21 ?15� ( N6� ��/$a 

����"��� �� N��bI� �:I �*� � 8 �(�s���3 H�� 

 �A)22 ?14(? !���	� + �e�< 0�0�(((���� v�((() �  ��z{�  

12 !/t) +���" #����S�    ���(0 � �(0 @$/�#����I 

����7 ) +���0 `*�(((7  � �/����(((�"��3 +�((() 

A�/� ����"��� �� ���� !���� +  �(((� ��� !I�(((e� +����

i�X ����. =�\�� =�� h� #0��� !0 F/��.  

  

��� 	
  

T�� N)�k3 !5�� �0�\�  +�� �(0  ��(��  !(���� +  ;(" 

W�S� � +���� !I�e� ��� �� i�X  h� #0��� !0 F/��

4���S� �� � =��  +�2$ 67-55  �$   �(7 =�(\�� .�� 

���� !���> +���A +? 72 �t� �� !���� + ;"  ?W�(S� 

���0 ��) !60�$ !�. #����I +  �(7���  ;�2(� �  �(0 

T������ � v��S��  T$ ������/$�2/1 ± 7/53  �  �($ 

`*�7 4�� +   ���(07/1 ± 9/33  �(0���/�/=�.&�" 

!0 ��28 !�5�  q�C/�� ���7 .=�5� �����A �)  #(S� 

�((�� �((7b3 �� +���� T���((t/� �((0 ��� +b�((\� 

4��t/$� ����" � �� ��� !����0 + ���u'  #(S�   �(/2" 

���0 .�� �� !�&> + ?�d�>�  G�(8F��  ���(> � 

�&��" �� ���  ?](�6S�  v��()� �  G�(�  ��(�� �A � 

R�� +�) =�\�� #����I �7��� �� ���/*� �����A �) 

���
 #I�. � �� 4S� �  ��(��  +����(*  b(��  �(&	� 

���7 .�����A �) �0 �)�.A ���" � E3 �� ��5B� =�I 
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��� ����	
� ���� �� ���� � ������� ����	������ � �������	���� ����� ���	
 ����!	" � 

#��e� !��� �2��  �(0  #"�(7  ?!(���&���� ��  N)�k(3 

#"�7 .���5�  

�0 a�$� N$�3 !��� + #�F$ )17(?    F/(�� ��(��

!0 ;"  +��("  ?�(������  +��(5�0  +�()  �(�&
-  ?�(
��8 

?+��"  � +(�&"    b(> !(0 +(��  #(0��� �  �()  h(� 

!���e + �5�> �     !/(7�u. ��(2" !(���	� �� +�3���

!�60 � ���7 + ���� �� G�Q ���5�  !(0  #"�(7 �� 

?!���	� q�C/�� ���7 .+��0 �$��0  !60�($ +  #(����I 

�7��� )=�8 #"��:� �� #����I +�) �7���  ;�2(� 

�� !$  �$ ��
  =�(\�� ��  ](�6S� (��  N($�3  !(��� + 

��b�� #����I ���0 !����� )18 (4��t/$�  �(7 . E(3 �� 

T�� !" ;" �"�S� ���I� @$� 4��� +�)  N($�3  !(��� + 

#����I ���0 ��	
 ?����. ���I� !0  G�(Q   �I��(g�

�  �((/2" 4�((7 �� �� 4��((. ;((�s� @((6I ���u(('  �((0

  @($/� +���(" #����S� )37  �(t� (�   ;(�s� 4��(. 

���u'   �(0 4��(5) @$/� +���" #����S� �0  #(����I 

�7��� )35 �t� (���
 .�2/I�.    

�.k�� �\2$�B�3 +�) ���7 �
 � ?���  ̀ *�(7 

4�� + ���0 � �Q��   4���(�� �(0�X  +�(�.  �(7 .��� 

�����A �) �0 4��t/$� ��  +�����Seca #*�$)  �(:" 

(��5�A �0 #
� 100 � =�. �
��< a��� �  �(0  !(���� + 

���* � b�� ��� �5" � ��� T��  +��(0  T�(���  #�(�� 

��� ;B7 !0 ���  T(��  �(0  �(/�  +��(�  4���(��  +�(�. 

����. .�Q�� �0�X ��0  �(0  4��t/($� ��  �o���("  �(�_ 

#*�$) �:" (T3�s � R�� !$ !	6� +� )?;B7  !($ 

�$ ���0 � iI  4�(Q�* ( @($�   (��I Jackson  �

Pollock !�$�S�  �7)23( .+��0 4����� +��.  �k�(�"� 

�I�g� ��� b�� �B���3 Naughton �0 +��   �(�����

��� 4��t/$� #I�. ���
 )24(.  

   +���(" #����(S� �0 ���u' ;�s� �� 4��. �� �)

 ���7) @$/�5500   _�(0 T�m���3 � ��� ��  �s&�"

  ��� ���� #($� �� +��014-8     �(�� �(�� (=�.(&�"

 G�� !0 !�u�� a�27��"12    !(0 .�(��5� +���3 !/t)

  4�(8� ��(�� �0 4�F8 �&" ��     #(7�� +�(/S� ?�()

+u�� 4�8� !$ �� �) �� �&Q� ���u' +   4��(. �� �)

 ���((740   ?T�m���((3 �((Q��20   � �((0�X �((Q��  

40    ���(I� .�(0 G���(�)0�" �Q��   ;(�s� 4��(. �� 

#����S� �0 ���u' +���" � @$/� #����I  �(7��� 

?+��(() !((����0 + �((7��� #((����I +��(() �((* ��   

)55-30 !6�
� R��� ?+��) 5 ��0 �� !/t) �0 G�7 

50 �� 70 �Q��  ��0�(e  %(&
  4�(�*� +  (!2�(:�0  !(0 

G�� 12 !/t) ��� ��� a�27��"  �(7��� +s��b�I 

h��7 ����"  .  

�����A �) �� +��/0� �) !�&> �0 4�� T/I�  ;(�F� 

�� ���$ � N:" +�) �/��� � ��3 �  G�("�<  �(:��� 

4��(($ !((0 G�((� 15-10 !((6�
� ��((0 �((* �� =�((. 

�� ?����"  Eo($  !(0  T��(5�  �&(Q�  ���(7  G�("�< 

��0���� 4��$ )!0�> ���> ?�) �� �/"�<  �b(\�  +��(0 

=���� ?���
I ���/S� � !2� (� ���"�� �0 G�7 !���� + 

50 �Q��  ��0�(e  %(&
  4�(�*� +  !2�(:�0  !(0  G�(�   

15 !((6�
� �� !((/t) +  �� �((2/*���3 !((" �� !((/t) + 

;)����� !0 55 !6�
� �0 70 �Q�� ��0�e %&
 4��*� 

��$� .���� � G�7 T��5� ���  ?�(��  �() ��  !(/t)   

5 �Q�� N��bI� �� #I�� . ���(��A  �() ��  ��(��3  �() 

!�&> ��0 �* �� �0 15 !6�
� 4�� ?T/I�  N(:"  +�() 

�/��� � +��3 !/�:� � 4��0�*  ��($  �(�  �(���" . !(0 

��.�((22" #"��((:� !�((Q� 4�((7 �((0 �� !(("  ((�   

12 !/t) +��>�  !(����0 +  ?�(2��5� ��  #"�(7 ��  �() 

!�. #����I �7��� ����  +����(*  �(22" . ��"��(< 

��0�e %&
 ��  ��I 220 +�d2� T$ � ��0�e  %(&
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��� ����	
� ���� �� ���� � ������� ����	������ � �������	���� �����  ���	
����!	" � 

T��((5� �((0 4��t/(($� ��  ((��I Karvonen !�(($�S� � 

G�7 T��5� �� �) !�&> b�� ��  ](���  ��0�(e  ~2($ 

�F3   ��)F11  #*�($  �(:"  (�(�F2I   �(/2"  �(7 .

�58 ���" ��$ �� +�d/�� �) !�&>  �(0  +��(>� +�� 

� =�� G�"�< �::" � �:���  !(0  G�(� 10  !(6�
� 

=�\�� �� #I�..    

�� ��� ��
 �� h��7 !����0 + ?�2��5� 5 �$ �$ 

!�5� + �* ��.�22" #"��:� !0 ��28 N�3  �(��A 

�5> +��A  �(7 . E(3 �� �A  ���(��A  �()  Z(l�  !(0 

#��8� ;�s� ���u' #���S� �0 +���"  �(<���  4�(7 

+��0 �A �) � =�\�� ;�2�  G�(2��5�  +��() )5  !(�&> 

�� (!/t)  �(0  G�(7 50  �(� 70  �(Q��  ��0�(e  %(&
 

4��*� + !2�:�0  �(��0 .��  ��(��3  !(/t) +  ;()����� �   

48 #8�$ ��0 �� T��*A !�&> +   �(7��� #(����I � 

E3 �� 12 #8�$ #��< ?�/7�� !0  �(���  +���(:�3 �� 

��z{� q�d/�� ��< �7�� ��   �(7��� #(����I  �(0  ̂ 	($ 

��$� `*�7  �()+  (�"��3�/���� �  (/�A�  (�"������ 

MDA? SOD � CAT? 4��0��  !(0 � (���b 5  ($�  ($� 

�* �� ���� ���0�� #$� �X  ��(��A�  �()  @($� 

`gC/� ���A�4��: !/I�. �7 .!�5�  �()+  �(*� �� 

!�� �)+ ���A�N ��<+ 4��� + �e ��6��� ��!/C  �(7 

� Eo$ #d> ��$��>+ �5$F3 ��  ?�(*  !(0  G�(� 

10 
��!6 �� 4��/$� st��/��$  �(0  #8�($ 3000 ��� 

�� 
��!6 ���
 #I�. .�5$F3+ !0 #$�  4�(�A  #(d> 

4����� . (��+  ��(6��� MDA? SOD � CAT ��  +�(�� 

80- !>�� �/��$ ���. �5\2� .����.  

 ^	$CAT  +�/�/I��/Bo$� R�� a�$� �0 =�$

@$� 4�7 ��d2:�3 Goth )254����� (    �� .�(7 +�(�.

  !I�(e� ?!�k��"� qA +��<  &S� !0 =�$ R�� T��

4���((�� @(($� !�k�((�"� qA !((�b\� #8�(($ �  +�((�.

  v�((�� �((0 �A %((�"�� �� �((Q�< ��� x((�� qu((>

  �(� !�($�S� =���A G������   .���(. +��(0  N\2($ 

#����I SOD �� R�� Paoletti 4��t/(($� �((7 )26 � (

 ^	(($MDA 4��t/(($� ��((� R�� @(($�  +Jain   �

) ����B5)274����� ( .�7 +��.  

�� ��((�A �t�((Q� � ����2/(($� #((d> �(($��0 

!/I�� +�)  ](�6S� ��  4��(.  +�()  ?Z(&/C� ��  �(��A 

Kolmogorov-Smirnov #d> �$��0   ��(0  �(��� 

�((��� 4��� ?�(() �� �((��A Paired t  +��((0�(($��0 

G������ ���� �)��. � �� ���A ��&S� E������  �(0 

4���((�� +�((�. +�(() +���((B� +��((0 T�((��� !((���6� + 

T������ +�) T�0 �� 4��.  4��t/($�  �(���. .  #(��d� ��

4���  �� �(((() =�((((�  ��b((((I� SPSS  !C((((��  +20   

)version 20, SPSS Inc., Chicago, IL ��((� (

    .#(I�. ���(
 �(�&S� � !�b\�05/0 < P    ��(28 !(0

^	(($ �((2�� +��� +��((0 =�((5� G��(($�S� �� �((��   

!/I�. �7.  

  

���	 	
  

  �((.k�� ��((��� v��((S�� � T����((��   � ���((0 +�(()

�����A �B�s��b�I 4��. +�)   �� !(���	� ��� +�)

�B7  +�)1  ��4 �B7 �� .#$� 4��A  +�)5  ��7   b(��

`*�7 ����� v��S�� � T������   � �/����(�"��3 +�)

�/�A .#$� 4�7 !���� ������"�  

!((/I�� a�(($� �((0 �B((7 +�(()  +�(()1  �2 N)�((" ?

�2��  ���6� �� +������ � ��0  4�(� `*�7   ���(0 +

 �� ��0 � ��
 4��. �� �) ��12  !/t) !&*���  4�)�(:�

) �7001/0 < P    �(0 �()��. T�(0 G��z� ? �< T�� �0 |(

  4���(�� �(0 E������ ��&S� ���A �� 4��t/$�  +�(�.   +�()

�2�� G��t� +���B�  `*�7 � ��� ����6� �� �� +���
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 ����!	" � 

4��   ��� ��(:� 4��. �� T�0 ���0 +)001/0 < P �� .(

 �B73 �2�� N)�" !X�.�  ����6� �� +���  ��(0 �0�X

 �� ��0 � ��
 4��. �� �) ��12     �(>� !(&*��� !(/t)

) #7��050/0 < P  4��t/($� �0 �)��. T�0 G��z� ��� ?(

4����� �0 E������ ��&S� ���A ��  �(�.+    +���(B� +�()

�2�� G��t�   ��(0 �0�X �Q�� ���/� ����6� �� �� +���

 ���� ��:� 4��. �� T�0)050/0 > P.(  

!/I�� a�$� �0  �B7 +�)4�2�� G��t� ?  T�0 +���

 �>� !���	� �� ��
 4��. �� �) ��� �I�g� �k��"�

 #(((7���)050/0 > P(  N��b(((I� !(((" ���(((< �� |

�2��      4��(. �� ��� �I�(g� �k�(�"� ��b(�� �� +���

  !(���6� �� �7��� #����I �0 4��5) +���" #����S�

  �� E(3 +���" #����S� �0 ���u' ;�s� @6I 4��. �0

12  �7 4�)�:� !&*��� !/t))050/0 < P.(   �B(75 

�((� ��((:�  �((0 ���u((' ;((�s� 4��((. �� �(() !((" �(()�

) �7��� #����I 4��5) +���" #����S�27  �(Q�� (

  +���((" #����((S� �((0 ���u((' ;((�s� @((6I 4��((. �  

)22   �(2�� N)�(" (�Q��   P	($ �� �� +���MDA 

 �� E312  P	$ G��t� ��� ?����� ��:� !&*��� !/t)

MDA �2�� 4��. �� T�0 ) ��� ���050/0 > P .(  

  

  
�B7 1 .!���6� + T�0 T������ � v��S�� ����� ��� �� 4��. �)+ ��� !���	�  

*001/0 < P  
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!/I��  �B7 +�)6      4��(. �� !(" #($� �A �� �"�(<

  �(7��� #����I 4��5) +���" #����S� �0 ���u' ;�s�

)39       #����(S� �(0 ���u(' ;(�s� @(6I 4��. � (�Q��

) +���"27    �� E(3 (�(Q��12     N��b(I� ?!(&*��� !(/t)

�2��   P	($ �� �� +���CAT       �(< T(�� �(0 ?�2/(7���

 �((2�� G��((t�   P	(($ T�((0 +���CAT �� ��  4��((.

) �:� 4�)�:�050/0 < P!/I�� ]�� .(  �B7 +�)7  �() ?

  #(����I 4��5) +���" #����S� �0 ���u' ;�s� 4��. ��

) �7���16     ;(�s� #����(S� �(0 @6I 4��. � (�Q��

) ���u'13    �� E(3 (�(Q��12     N��b(I� !(&*��� !(/t)

�2��  P	$ �� �� +���SOD   T�(0 G��t� � ����� ��:�

�2�� 4��. �� � ���) ��050/0 < P.(  
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*001/0 < P  
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��� 5. 
����  5�(6 ���� ������ �  �!��� "MDA )Malondialdehyde ( ���# �� 
�'(� ���� ")  

*001/0 < P  

  

  
��� 6
���� .  5�(6 ���� ������ �  �!��� "CAT )Catalase���# �� ( 
�'(� ���� ")  

*001/0 < P  
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Abstract 
Background: Obese and sedentary lifestyles are associated with increased oxidative stress. The 
purpose of the present study was to assess the effects of 12 weeks of caloric-restricted diet with and 
without aerobic exercise training on peroxidant and antioxidants indicators in overweight or obese 
postmenopausal women with type 2 diabetes.  

Methods: In a randomized, controlled trial study, 72 overweight or obese, postmenopausal, sedentary 
women with type 2 diabetes (age: 53.7 ± 1.2 years and body mass index: 33.9 ± 1.7 kg/m2) were 
randomized to a diet only group (n = 37) with moderate energy-restricted high-protein diet (include 
~5500 kJ/day), or to a diet plus exercise group (n = 35). In addition to the moderate energy-restricted 
diet program for the planned weight loss of 14-8 kg), subjects in diet only group performed an exercise 
training program included 30-55 minutes of aerobic exercise, 5 times in week with 50-75% of 
observed maximal heart rate for 12 weeks. Body weight, body mass index (BMI), waist to hip ratio 
(WHR), body fat (%), cardiorespiratory fitness, peroxidant and antioxidants indicators including 
malondialdehyde (MDA), superoxide dismutase (SOD), and catalase (CAT) were measured before 
and after intervention. Repeated measures ANOVA were used for data analysis. 

Findings: After 12 weeks, significant reductions in body weight, BMI, WHR, body fat (%), MDA 
levels and significant increases in VO2 peak, SOD and CAT levels were observed in both groups  
(P < 0.050 for all). However, these changes were different in body weight, BMI and VO2 peak 
between the two groups (P < 0.050 for all). 

Conclusion: The results of the present study showed that moderate energy-restricted diet program 
combined with regular aerobic exercise can improve peroxidant and antioxidant balance in overweight or 
obese postmenopausal women with type 2 diabetes and can prevent exercise-induced oxidative stress. 

Keywords: Postmenopausal women, Type 2 diabetes, Antioxidant, Peroxidant, Caloric restriction, 
Exercise 

 
Citation: Emadi R, Keshavarz S, Rouzbahani R, Mardani I. The Effects of 12 Weeks of Caloric 
Restriction with and without Aerobic Exercise Training on Peroxidant and Antioxidants 
Indicators in Postmenopausal Women with Type 2 Diabetes. J Isfahan Med Sch 2015; 33(322): 
100-13 

 

Original Article 


