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�*�� !)�� �) ��	+	* #	�!�	� !�" ,-�  

  
����� ���	1� ������ ����������*2� ������ ���� ��� ����3  

1 -  ����� �	
�������� ���� � ������ ��	�	���� ���� ������  	!" � ��#������� ���� ��$ �%&��� � �'� �()*+�� �+�,� ����( +�,�. 
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����� ���	
�: 4/9/96           ����� ��	�� :27/10/96 

� ��� �: "���� #$ #��� %� &�'��( &�)� %�*+, �-�%� %.�	 /� �, (� 0�1 �,�� 2�1 (3)CAT( (���6��%7 #��,�,��8 �)GPX( (�,��6�9 ��6��%7�- �

)SOD ( ��1�:� 29 #�:�� ;�<- =)MDA (9��. 

�9��� = ?=� �1: �9 ����(���� @�  #����A��9 #��� (� ���%�, ���� %6725 -20 :�-� E��A��9  ��1�F20 %G� H�IJ�� =  �� ��K �L9�M, �� E=%8 =9 

�%�,� )10 %G� ( = �%J��)10 %G� (6 ,�" ���F. ��9��(� ���(=� ��%�, E=%8 2�1 @� N%8 &�'��( ��6O� �� �9 2�1(=9 250 ���� ���%8 4 ��� �9 (=�  �� =

Q�� 8 �JG1 SL���9 ��9%� .��� �%J�� E=%8 9�%L�  ���=��9)T�%J6�9�J:�� "UK E9�9 E�F (�� �� T��1 &)F SL���9 ��9%�. �����  ���V 2�172  S�-

F (� &'X Y=% =72  �/� �, &),=%7 N��,� (� �U� S�-�F �JL%8 .?=� (� 0=%8��:�� 2���� 2�1 - �0��%��-�t  & J6� = �J6'�1�Z�1 =�T N%�  ���L�

SPSS ) �I6�22 ( E9�GJ-� &6�� =�F .��U� [<- T��Z�1  (� %J�� 2��905/0 �F �JL%8 %]� �9.  

���JL�1�: E=%8 T�� "���� #$ #��� �9 �,=�G, �1 �J�� 2�1  ;�<- = �����6��MDA  E��9 �A�)144/0P=  2�%�SOD �234/0P=  2�%�CAT �1/0P=  2�%�

GPX  =201/0P=  2�%�MDA .( ��9��U� ^1�� _�� �`�, &�'��( &�)� ���%�, E=%8 �9MDA  �F)01/0P=.(  

� = _�����J�2%�8: �� /� �, T�� a��J� �� �b�, ��  SG8 #��,8 ��( &�)� 0%M� �JG1�� c3��J	� &�'  #$ #��� %� TJF�d8 %�*+, #=�� ����,

"���� �J�� 2�1 ������6�� �19 ^1�� �� 2��O�: #��-���6��%7.  

 �E$�= 2�1 2����: #$ #��� ��A��6�� ��AL ��1��8 &�)�.  
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��� � 

 <	= ���%6�2���   �+�>� ��%* � �?	* @>�	�  �%>6 

 ���	� ��2�� +A�4� B!�C( �>(  �	>��   @>� �>( �	�  �>2

 � @��� ���C( D�: �/>4E  �%>6    +�>� ��%>�' @>!/F� 

G�H���5 %6    �>I� � ��>�J � %6�>�K�� �L�H!�	� �%6��* �

��:;�  ��E  �>26�)3-1 .( @>!/F�   G>� @>�	�  %>6  �>(  +	>� 

    � <%>#��� 8�>4�����6 ���>4��5 +�����6 ���4��5	*

  %� � ���J ���)1.(  

  L>>� ��� ��>>�� D�	>>F	( +�>>�   �"%>>�� 7�>>4�*

���$ ����4� �( ��%�   @>� �>(  >�	�    G>� O�>C( D�>: �

@�	� %6 ��%* �P2? � .   �/>4E �� � 7�>4�* G���$� >/� 

)7���$  �%>6      +	��%>�	!� � �%�	/>4�� ��>4��5	* ��3%>�%�

���>>4��5 ( �>>�J ���$�>>/� )G�(%>>��� �%>>6 A �E  �C  �

G���%�%�� +	Q/6 ��%9���� (   ��>� 8�#>��  �>*)3-1( .

   �>��	� +�>�( @� ��%(� +A�>4�  �%>6    +�>�( � �>�2��

 7�4�* R*	� +%���� �P2?���$ ����4�   �>�%� �����

 �%
� ���ST��( �	�  ���%4� �%�� +$ @� @��( �2�	� .

 �S�4( +�� ���ST� G� ����%/�� �%6  �U!�C( @>!/F� 

 V	� ��%��2 W!X� �G���� ���%/��  �%>6    V	>� ���%>,��

+%=�* %6  �/���$ ��(  �	�)6-4 .(   ��>�� D�	>F	( [%>/\� 

      @>� �>��� ��>E �>��%4� �%>�� ]�S( �� +$ 8>(	" � 

�( +	�          �>" �W>*%2( @>�^_� G�>��� �	>6 ���	>�$ @>�

 ��%� D%��%?� `�X( � ���� ���%S� ���)2.(  

 �	>>F� G>>� %>>�a�� �%>>6  @>>� �>>��� �	>>F� �>>U!�C(

�( +	�  � %,�$ � ��%U�* %������	?   7�>4�* L� � +��

�>>��$ ����>>4�   � R��>>� %>>� �W>>*%2(��S>>T� �%>>6 

�I��L ��22� �  ��>� @!�%b( ���%4� �%�� .   G>� � �>#�

a�� %6  ��%U�>* �  W>=   �6%>�� �>(  �>�%� . �>#� �  G>� 

8/#( �%6 �6%�� @� c	? ��� �T ���%4� ��	� � � 

�%���� �,F ��%(�� �d%b( � +$ ��%U�* �( �	��  8�9
��

 �*)7.(  

8�9
��  D%9���� G��� 8��� @����$ ����4�  � �f��

�f�� ��J  ���/4E  �%>6   B>!�C( @>�  c	>X?  +$  ��>��� 

�( �	� �@�  +	>2"   L>� �>��$  +��>4�    �%>#� �>S�9= ���

)8�7.(  

 ��>($ �*� @� ��%X"     D%>9���� �	>�I( +$  ��>�� �

 @� �*  	2� �!5 7>,(  G��>�  +$6-Gingerol  �  D%b�>�(

 +$�( ��%�  ���%S� @����$ ����4�  ��3%� ����)9-7.(  

 �f�� D%9���� ����$ ����4�  8�9
��  �����(  +	>� 

Camphene �Terpinene Gamma  �Terpinene-4-ol  �

���  %� . D%9���� +%�( � ��>� ��J  �>��$  ����>4�    ��>��

 ��� L��	2� @� 8�9
���( �2�%� �( +	�  @>� Gingerols �

Shogaols �Zingerone  �Paradol  ��%� ���)9-7.(  

  @>2�(� �� ��%b�bI� ��:;>�    �>� 8>�9
�� i?%>�  �%>6 

���$ ����4�        <%>P( �	>= @>� �>* ��>�  %>
� %>�	� � 

 +�%#/6)2008 (L� D�: �%( `�X( ��	5 8�9
�� �   �>�

+	�*��4��5 ���K��  �7���$ �%6 �T ���%4� a	(  %>6 

��	( ����%� ��E ��� � ���� +%�� 8�9
�� k"%�   l��>�

�2S( ��� �� ���%S�  7���$�%�	/4�� ��4��5	* �  l6%�

�2S( �� �� +	�%( ��  ��6��$ a	>(  %>6�  �%>/��  ��>�   %>�

 8�9
�� ��)10.(  

�� G�/6 %�*�  ��%>�� �   +�%>#/6)2007 (  a��>�

  8>�9
�� �>��	/�  k>"%�  l6%>�  +	�>*��4��5  �>��m � 

���T ����n l� ���%4� �� a	(  %>6  �>(   �	>�)11.( 

%9�6 � �2_��9" )2010 (+%��  �>���  @>�  <%>9�� 4  @>�U6 

 ̀ �>X(  8>�9
��   �� +	�%>( �>��%S�  �>�\��$  @>�  �	>= 

�2S( ��� �� a	( %6�    8>�%b( `�>= �� � l6%� �%�4��

���%S� 7���$ �%6 ���$ ����4�  l����( ���% )12.(  

 `�X( @� %
�$ � 8>/#(  �%>6    �� ��� @>� ��� �6%>��

 l��� <%'�( ��%�    ��	>( �� o(%>F � p�E� �*��� q5

 G� r%9��8/#( %6  ���ST� �%6  B!�C( @>!/F�   �%>��

 ���%4��( �	� ��	( �@E)" � ��%� ��%�� G�bbI(.  
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 @� �* G� �T%' p�bI� `�6��:;�    8>/#( `�>X(

9
��>>�8 )%>>(	�2�� ( s	t>>* ��� �>>�mRNA 7��>>�$ �%>>6 

���$ 4����� ) �*��� �����%��%* �%6    G>� D�>(���

 7��>�$  %>6 (  +	�>*��4��5 ���K >��� )   �>�\��$ �� +	�%>(

@� +	2" ���K�� +	�*��4��5 i?%� (   7�%>* +��>( ��

���� ��E �*��� ��	(.  

?=� = 9����1  

 p�bI� �T%' � V	�  @>/��  �>��
�    @>S(%F @>� ��	>� 

��%($ +$  �45 +%�	
��� �25-20    �6%>� �%&>��� <%*

8�#�� ���� .l6�A5 �� �T%'     @>� ��%�	
>��� +%>�( �

 v������� ����  �2��� �(	/"25    ���>� O%>C�� �>U� .

 ��%>' @(%2�*�5 %,�$ G��     @>QC��%� � ���>� D%>XC�(

����� lC5 ��()* .    8(%>� p>�bI� � 1��>? �%6�%�S(

 G* G����20  ��25  G��� �<%*7���  �%>6  @>�^_� � 

 �� ���� �c%?@(%��� �%6  G��� ������ ��%>/��  �%>6 

@2�(� � � D%��%?� `�X( �8/#( �%6 ���$ ����4� �	�. 

 � ���� G� O%C�� ��� ��/" 8��� �����	(�$ %6   8(%>�

 ��	( G��( �2�%� :1-      �� +�>,� �� ��>� �>!� �	>= @�

        � �>#� ���	>�$ G>� � �>��� ��>E 	>6 ���	>�$ ]�S(

� ���%4� �%�� �t? �%6�	��% �>(  �>�%� . ���	>(�$  �%>6 

  ���>� O%>C�� +�,� G�%* +%�	
��� � ��� p�bI� G� .

2- W*%2( ���� ���%S� G����.  

 G�>>� �25 �	
>>��� �>>U� 5   G�>>��� �>>!" @>>� �>>U�

  � ��>� 1�%? p�bI� � p�bI� @� ���� �%6�%�S(20   �>U�

����%( �E%� .� s�� ��� G� �(%/� @� � ��� l6�A5 8(%

 p�bI� �� ���� ��� %,�$ � ��%>T�  @>(%�    @>���� �>9��

�� . �8'�( G� � q520  �� @� ���%X� �	= @� ���	(�$

 ������
�� )10 �U� ( � <��2�)10  �>U� (  ���>� 7�>4b�. 

���	(�$ �%6 @���� ���
� ���� L�  ��  <	4K�  8>�9
��

)%(	�2�� (� �� �%6��� 250 �!�( �(��� 4 �%� �� ���   @>� �

D�( 8 @�U6 ��%��� �����.  

��� ��� <��2� ����   c�>E  %>/����) G���>4��	��%( 

7S= ��� ��� (@� � G�/6 8#� ��%���  �>����.    %>/� �

���	(�$ %6 72  � ��6�A5 8#���5 V��� � 89E �"%*72 

  �%&>��%(�$ �� � %��%� ��%' �� 8#���5  %/� � �S� �"%*

�&�	? @=	��( �>� �� .     �� +	�%>( +�>�( l
2>* ��>�

 ��6��$ (�>*� ) @>�  +	>2"     +	�>*��4��5 i?%>� L>�

��>>>>�K�� ( a�� � L>>>>��	�����%�	�� ��>>>>* �>>>>4� �

�#K*��� ��%U�* ���(	���.  

  +� +%>>>�� �>>>*��� ��>>>� G�>>>2Q/67��>>>�$ �%>>>6 

���$  ����>4�   G>� �a��  %>6  � �>��  %>6   �>� ��%U�>* :

  ��%>>*�F ��>>� <	#�%>>� <	>>!I(2���>>*	U %>>6  8>>� �

<	!* �%6    1�C�>* �>�� x��	?RNA    <��>��� <%>�	�

 �4�� ���� �?%*G� +��$ ��2* xcDNA  � ��%U�* %�

 ��2>>* �>>��cDNA )AccuPower RT PreMix ( %>>� �

   �%&�>*� � ��%U�>*Lab cycler     ��%>/�$ ���>� �?%>*

SENSOQEST  �>>/��5 �>>'�= x+� �%>>6 7��>>�$ �%>>6 

���$ ����4� �� � G���%@� +	2" �!?� <��2� : D%")=

 G� ��	� @� r	��(+� %6  �GeneBank   @>� � ��� @����

  R>*	� ��	� ��\%� � q5 � �� <%*� �4��	5%#� ����

    �>'�= @>=	��( �%>6�/��5 �����  ���>�)  <��>F1( x

 a�� %� +� +%�� �/� �*���Real time PCR   ��%U�>* �

q#�(��>>4( �   ���>>� �%>>6Jena Bioscience . 8>>�

l�%(�$ �%6      �!"	>� �%&>��%(�$ �� p>�bI� G>� @� r	��(

����  %
�.  

   � p>�bI� G>� �� +	>(�$  �%>6  ̀ ���	>>/�	� ��%>($-

 �`	���/*t  � �F�� @�49/6t   �>� ��%U�>* 8b�4( . ��

  %
� ��� l6�A5 G�a�� �%6  � ��%($ �� ��� SPSS 

 @C4�22  G�2Q/6 � �� ���  �>* 84� �>� ��%U .  yt>*

    � �>�/� �p>�bI� G>� ��� ��� @���� �z� �� ���%2S(

05/0 �� @���� �z� ��. 
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�JL�� �1  

         G�>� @>� �>� ��>�� ��>��
� 8>#���5 V��>� � 89E

���	(�$ %6  � +�� ��E �G* |%I� � ���%2S( D�%U�BMI 

���� �	F�.  

`���	/�	� +	(�$ }�%��-   �	>� +$ � ��%>' `	���/*

  %>>/� @>>���� �%>>6  ���	>>?�� �>>S�9= o>>��	� � p>>�bI�

�>>( �2>>�%� . G�>>� ���%>>2S( D�%>>U��>>�A�� �%>>6  �(	>>/"

���	(�$ %6       G>� @>� �>��� �	>F� +	>(�$ l�5 +%(� ��

 �2&/6 @�%������ %6  ���� �%J$ ���( ��%�.  

 G�>>����>>� %>>6   +� +%>>�� �� ���%>>U�7��>>�$ �%>>6 

���$ ����4�  s	t* �MDA  ���� ���)144/0P= �� �

SOD �234/0P=  ��>>>>�CAT �1/0P=  ��>>>>�GPX  �

201/0P=  ���MDA .(   8>�9
�� 8>/#( ����
� ���� ��

 ��%2S( l6%� k"%�MDA  ��)01/0P=.(  }�%�� D%�\�F

 �%6��	/� ��1  %�4 �� ��� a���.  

  

 �=�b1.  ��$ �:��,"���� 2�1 �J�� �����6�� T�J���J� =  

 ��	�)5’->3’( +�  %� 

Forward: AAGGCCGTGTGCGTGCTGAA Human SOD 

Reverse: CAAGTCTCCAACATGCCTCT Human SOD 

Forward: TTTGGCTACTTTGAGGTCAC Human CAT 

Reverse: TCCCCATTTGCATTAACCAG Human CAT 

Forward: CCTCAAGTACGTCCGACCTG Human GPX 

Reverse: CAATGTCGTTGCGGCACACC Human GPX 

Forward: CAGGTCATCACCATTGGCAAT Human β-actin 

Reverse: TCTTTGCGGATGTCCACGT Human β-actin 

 

 

  

  

  

  

  

  

  

 ��9���1 . E=%8 =9 �9 (�,��6�9 ��6��%7�- "���� #$ #���

�%J�� = ��%�,  

  

  

  

  

  

  

  

  

  

 ��9���2 .�%J�� = ��%�, E=%8 =9 �9 (3�,�� "���� #$ #���  

  

  

  

  

  

  

  

 ��9���3 . #����,�,��8 #$ =9 �9 (���6��%7 #��%J�� = ��%�, E=%8  

  

  

  

  

  

  

  

  

 ��9���4 .9 ����� ;�<-2 �%J�� = ��%�, E=%8 =9 �9 ��1�:�  

 = _�����J� 2%�8  

    �>*��� �>T%' p�bI� `�6 :;>��� 8    `�>X( @>�U6

    7��>�$ +� +%>�� �>� 8>�9
�� 8/#(   �>��$ �%>6   ����>4�

    <%>S���J 7�%>* +��>( �� ��6��$ �� +	�%( � ���*	U2�

�	� .%' p�bI� }�%��  8>�9
�� `�>X( @� �� +%�� �T   �>�

 +� +%��7���$ �%6 ���$ ����4� ���:;� ����.  
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Abstract  

Background: The purpose of this study was to investigate the effect of ginger supplementation on 

the gene expression of catalase (CAT), glutathione peroxidase (GPX), superoxide dismutase (SOD) 

enzymes and malondialdehyde (MDA) levels.  

Materials and Methods: In a semi-experimental trial, 20 students with 20-25 years old from 

Shahed were selected and randomly divided into experimental (10) and control (10) groups. 

The experimental group received one gram of ginger capsule at the doses of 250 mg, four times a 

day, for eghit weeks. Control subjects, also received placebo (maltodextrin) in the same manner. 

Blood samples were taken 72 hours before the start and 72 hours after the completion of the 

research protocol. The statistical methods of Kolmogorov-Smirnov, t dependent and independent, as 

well as SPSS (version 22) and Excel were used (P <0.05). 

Results: There was no difference between the groups in the gene expression of the antioxidant 

enzymes and MDA levels (p = 0.144 for SOD, p = 0.234 for cat, p = 0.1 for GPX, and p = 0.201 for 

MDA). In the experimental group, ginger supplement lead to significant reduction in  MDA levels 

(p = 0.01). 

Conclusion: According to the results of this study, it can be said that eghit weeks of 

supplementation of ginger may reduce the lipid peroxidation without affecting gene expression of 

antioxidant enzymes. 

Keywords: Herbal supplement, Oxidative stress, Gene expression 
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