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A B S T R A C T 
Statement of the problem: The liver is the main organ responsible for 
metabolic control and metabolic detoxification, which significantly 
contributes to the clearance of beta-amyloid plaques.   
Aim: The present study aimed to investigate the effect of aerobic 
exercise with a supplement of vitamin C on liver enzymes and total 
antioxidant capacity (TAC) values in rats with Alzheimer's disease.  
Materials and Methods: This was an experimental and fundamental 
research with a post-test and a control group conducted on 35 aged 
male Sprague-Dawley rats. The samples were randomly assigned to 
five groups (7 cases in each group), including 1) Alzheimer, 2) the 
healthy, 3) the exercise group, 4) the vitamin C, and 5) the 
exercise+vitamin C group. Aerobic exercise was continued for eight 
weeks, Total protein in liver tissue was measured to assess TAC, 
Malondialdehyde (MDA, alanine aminotransferase (AST), alkane 
phosphatase (AST), and aspartate aminotransferase (AST) levels.  
Results: The values of AST, ALT and ALP, MDA, and TAC in the 
control group with Alzheimer's disease were significantly higher than 
those in the healthy control group (P<0.05). After the intervention, 
AST, ALT, and ALP in the exercise and vitamin C supplement groups 
were significantly lower than in the non-exercise groups (P=0.001).  
Conclusion: Aerobic exercise and vitamin C supplementation are 
effective in improving liver factors in rats with Alzheimer's disease; 
however, they have no therapeutic effect on MDA and TAC levels in 
rats with Alzheimer's.  
 

How to cite  

Seyyed, A., Harfsheno, F., Khorasani 
nejad, M., Ghasemian, S. O., & Johari, 
H.  (2023). Effect of Aerobic Exercise 
With Vitamin C on Liver Enzymes and 
Total Antioxidant  Capacity and 

Malondialdehyde in Rats with 
Alzheimer's Disease. Experimental 
Animal Biology Experimental Animal 

Biology, 12(45), 33-43.  

 

K E Y W O R D S 

Aerobic Exercise, Alzheimer's Disease, Liver Enzymes, Vitamin C 

 
 
 

© 2023, by the author(s). Published by Payame Noor University, Tehran, Iran. 
This is an open access article under the CC BY 4.0 license (https://creativecommons.org/licenses/by-nc/4.0/). 
https://eab.journals.pnu.ac.ir/ 

 
  



 

  �������	
� ���
� ��
	� ����� ���  
�����  �������1402 )43-33( 

 � %&��� :()&*13/08/1402  %&��� :-.�&��01/03/1402 
 DOI: 10.30473/eab.2023.67998.1909  

 
����� ��	
   

���
  ������ ���������� 
 

  

»������ ���� « 
�"# ����$ 
#��� %#��� �� �� �&'$  C  �� (�)�* ���  +,-.� �  �,���&.�/�  TAC  � 

 MDA   �0 1�  ��� #�23�� 4&-  ��  #(�)��� 

 
�)'� �'+16 7�8 ��9�/ ���16 ����#�: *��  0#��16 �'%+ ;# �-�#'$ ���<'=�2*����� $�8 61 

 

�����  

 ���	:���
� �/01 234 �56	 �27�8 �)��1 9�:2���8 
 ��  �&	�� 9�:2���8 -�	 ;1 ;� �2< 

���= ��>2� ;� ?���1�� ?��1@� ��� /�A25�8B 9
1 �8 /�1 .�@�D	 �)E5
4 ?/01 FE
8 -�	 )GD @��	 

;� )
&	H:B 	� I&	H.	 /��.   

:���  F�8��&
 �� �	)
� ?�	2� F&)
� ��
� 9& )J	 ���)�C �&HKB )�  
 ?/01 ?����KB -�.)L  �K	/��1	

(28 �� )
&	H:B �&	)M6 ?��?   

 � �������:�� N� �� ?����� 
 ��)�� O�PM� 9& )Q�R ;S:�G8  ?
� ;1 �2� �)��1 �
)T 
 �28�B35 

 �&	)M6 (28 )�T	)V�	 �	WK )K2- �:
	� F��14  ��16  ��8 ./� Y��K	;K2
K ;� �.��Z� �2< ;� ���5 �
)T 

)7 �) �
)T )� �� �8�� (1 �)
&	H:B (2 ��:�� (3 �F&)
� (4 F�8��&
 (C  
5 F�8��&
 + F&)
� (C  ���P�

 ./K/�F&)
� ;� ]/8 -^� �;�_� ;� ;�5> �� ;�_� F&)
� ?�	2� )� �	2K �	�)T /��D	�)� Y�� F�7�
)� .

/01 -.�� �� �2>28 ��	/K	 ?	)�  ?)�TTAC �MDA � F�K`B a2G�) �	)_�K	)�2��8BAST F�K�E:B �(

) ����_�.AST) �	)_�K	)�2��8B ]����V�B 
 (AST ( .-.)T �	)= I��� ��28  

����� ��:  )&��P8AST �ALT  
ALP �MDA  
TAC  �2< ;� )
&	H:B ?��
�� ;� @�08 �)��1 �
)T ��

��S8 ) �2� �:�� �)��1 �
)T �	 )�^�� ?�	�05/0<P( �;5D	/8 �	 N� .AST �ALT  
ALP �
)T ��  ?��

 F&)
� ��8��&
 �
E8 b)Z8 
C �
)T �	 )�
1 ?�	� ��S8 �2< ;� ) �2� F&)
� Y/4 ?��001/0=P .(  

����� ����:  F&)
� ?�	2� ��� �
E8 
 F�8��&
C  ?/01 ?���2�1�. �20�� ��(28 �� �&	)M6 ?��


&	H:B ;� @�08 .-�	 )J28 ) ���M�&	 �� �	H�8 )� ?)�J��MDA  
TAC .��	/K  
 

 
1. �
)T�H&d2:2? ���
��  �	�B ��e^K	� ����0�� /R	


8@�	�� 	 ����0��&�	).  
2E�HV8	� �
)T��  �	�B ��e^K	� ����0�� /R	


8@�	�� 	 ����0��&�	)   

:�27�8 �/��&2K  

���/ Y	 �0:	�F 
��=���  

 :;8�K�&	�ghasemian1249@yahoo.com  

   

���� ��� ! ���  
 

 F�8��&
 �?�	2� F&)
�C�&HKB � )
&	H:B ?��
�� �?/01 ?��.   

 
:���"� #�� �	 ��$�%� 

���/ �B�;� b)R �2�� ;
<�.� K��	)D� ��	WK )8&�� 
��=���� ���/ Y	 �0:	� F 
)�2>F�R �? )1402 .()J	 )
�&F �	2�? �	)
� �� 
&8���F  C  )� HKB&� ��? /01? 
 ���2�1�.?  TAC  
 

 MDA   �� (28 ��? 	)M6�& @�08 ;�  	H:B&)
.  ;8��5Z.-�&� ��)�� ?�2K�> ����� ,12)45( �43 -33. 

https://eab.journals.pnu.ac.ir/  

  

    



     ;5�8 �
54-�&� ��)�� ?�2K�> �������� � ����	
� 
 ��� ����� ��
	 ���
� ����� �������� 1402 )43-33(    35  

  

� +�   

?��
�� )
&	H:B ;� �	2�4 g&��F&)�  ?��h
��  F8Hh8  ��	/�
:�h�  9h& 

-^T)� ?��
�� )&*��K -�	 ;1 i4��  jh&)k�  hK2�
� ?�h�  ��h��� 

�0Z4 �8�)T�� 
 �	 F�:
	 �A@4 �B  -h�� �	 ��	�  ;hl.�R 
  )he&� 

-�:�S. ?�� ?)E.  -�	)Scheltens et al., 2016( ;hZk^8 . ? 

���� ?��
�� F&	 m@� ��E^� ?��  ?/h�A25�8B  �1	)h�8  Y2h�28  ;h� 

m@�?�� ?)�� �� Hn8 �56	 H> .-�	 F&	 @���1 ���  /h�A25�8B )Aβ (

 -�	)Gouras et al., 2015( .   � 
 /h�:2� F�h� ���hS� Y/4  ?��h�1�

Aβ  )hh
&	H:B HKd2��hh� �� �hh���	 IhhPK �hh8 �hh_&	F&	)��hh�� ./hh�1 �

?W�	)��	    b*hR ?�h�Aβ    )h
&	H:B ��h8�� �� Hhn8 �	    /hK�	� -h&2:
	

)Selkoe & Hardy, 2016(�8 ���� I�� .   ��h� �� ;1 �2�2050 

 )� �� ?�@�833     o�kh^� )h
&	H:B ?��h
�� ;� @�08 �). 9& ;�K�J

 �2� ��	�)Lue et al., 2017( . (@h� Y
H: )� )8	 F&	    )�h^�� ?�h�

.��	� /�1�� �	��
�� F&	 ?	)� )Jp8 �K�8�� ��E�	� F�.�& -�>  

��	� ��^K )�D	 ]�S:�G8     �/h01 ;h1 /hK	 2h34    �27h�8 �5h6	

 �hh� 
 9hh�:2���8 �)hh��1    �2hh< ;hh� 
 -hh�	 9hh�:2���8 �hh&	��

���=  ?���1�� ;� ��>2�Aβ   �h8 9h
1    @�hD	 �F&	)��h�� ./h�1 �

)
&	H:B ;� @��	 )GD -�	 FE
8 ?/01 �)E5
4    /h�� I&	Hh.	 	�

)Cheng et al., 2020(     IhPK ;h1 �58	2h4 �	 �hE& �F��q
� .

 �� ?)J28����� j��B  ���	� )
&	H:B ?��
�� �� ;l.�R j&)k� 


r)��	 I��1 .-�	 2��	/��1	 �
�2K �h� ��  O<�h�8   ;h� s2h�)8 

?)�T��& 
 �;l.�R  ;h�  t2hZD ��  ;h�R�K?  uh8�12V��  �hE& �	 

�A@4 )
&	H:B /�	2� .-�	 ;� a2Q
  IhPK  v�h��:	  �
�2hK  �h�  


r)��	 2��	/��1	 	�  ������� j��B F&	  ��h^K ?��
�� ��	�  /hK	

)Verdile et al., 2015( �h�KB �8	24 .   �h8 �	/�h�1	    �h� /h�K	2�

2��	/��1	 r)��	 I��1  �	 ���K/��V� ���  /�A25�8B �25� w)8 �	

 ?)�T25> �0Z4 /�&�
K)Aliev et al., 2008(.  

/��	  F�8�h�&
) 9���2E�BC (    �	2h�4 ;h�  9h&   �h�KB �h8�4

  -hh�	 �/hh� ;�D��hh� ?2hh= �K	/�hh�1	 ;hh1�hhTW&
 ?	�	�  ?�hh�

   F�8�h�&
 H��h� ;� ���= ���K	 �/� .-�	 �����:	/QC   �� -h��K

     F�8�h�&
 �	�	/K��h�� )&�h� /h01 �� ;1 �:�RC   �h8 /h�:2�   .�2h�

  F�8�h�&
C    /�hh�1	 �h�KB IhPK )hh� �
@h4   9hh& �	2h�4 ;h� ��K	

    �h8 �h
4 Hh�K ?Hh1)8 �0Z4 ����� �� )��
�K	)�
�2K ./h�1  �	

�&��KB ?��
�� ;1      r)�h�	 �h� )h
&	H:B ;h5
> �	 2��	)Kd�
�2K ?��

   F�8�hh�&
 
 -hh�	 x0�)hh8 Hhhn8 �� 2��	/�hh�1	C �hh8 �	 /hhK	2�

      Fh&	 �	 ���_�h�	 `�h
�R	 �/h�1 ?)�T2h5> ?/�V�: �2��	/��1	)�

�8 �2�1�.> �� /K	2�   )J2h8 )h
&	H:	 �A@4 I��1 
 ?)�T25 /h��� 

)Monacelli et al., 2017(   F�8�h�&
 ��&�h
R ]	)hJ	 . C   )h�

 F8Hhh8 -�
hh� �	 �hh��K �&��
�hh�2�� 
 �E&d2:2�hh��� ]	)hh��n�

/��/:�8). (28 /01 )� 6 ?�� �/� /�&�� ;S:�G8 9& �� )K �&	)M

-hh�	 )Nasiri et al., 2015(.   ������ ����	
� �	 
�������	

����	��� ����� �	�� �	����	   ��� �� !"��# $�%�& $��' ��

�� �� �(  )��*��	� ���
+ �� ,�	�&	 .�.��    �	 ��.�� �	�� ���(

���     
�(��/� ��� �� 0���1+ !��	 2*�� 
�+	����	 3���
�

  ������ 4�����#	 �2�	�����5� .���5� ����/�� 	� �����	��� �� 
���.

�	����	   2������  ��5��� ��( E  2������    C  ���  �	 ��5�	
+

�5��6��7  ���8
9���     �� !����   ��55� ���:
�97
 	� �� �

 ,(����� /)Lange et al., 2020(.   

�8 9���
���� 
 �l�8 ����
 -�:�S. �F��q
�   )h��8 /K	2�

	 ?��T��� ;���e8	/K  -�ShQ
 �20�� 
     ?Hh1)8 
 �hG�M8 ?�h�

�2� )Dinamarca et al., 2008(	)�D	 .    ��h^K ]�hS:�G8 �D)�

;K2T ;1 -�	 ��	�    ��hS. ?�h� ) �W�h�1	ROS�� (   ?��/h�&B).

 K/h� -�:�S. .��	� IPK (��
 �� s�0��	 �� ?����� �E&d2:2&H�. �

    /hh�:2� gK�hh8 �:25hh� �2�hh�	/��1	 /hhK
� I&	Hhh.	 �hh� (��
 


��E&�	� ;K2T I&	H.	 
 �	�B ?��    �h8 �W�h�1	 ��hS. ?�h�  .�2h�

��E&�	�?�� �	�B  x0�)h8  �h�  �h��  /h�A25�8B  �h8  /h�K	2�  �h�  Y�h�K	 

�2��	/��1	)� �2��	/��1	 ���/�V�: F�7�
)� ��� 9
1 ;�  �Eh� 

?)�T ;K2T?�� �W��1	 
 ��S. -��0K	  ��h�51  �:25h� �
�� 
 

 �?�/h�12��8  ih4��  w)h8  �
�2hK  /K2h� )Giovanna et al., 

2010(. ;1      �	)h
� ;h� 	� ��.�h� jh&)k� ]/8 �	�� �� �/&/� F&	

 ���	� F�
� �� .��	�Gomez   -h�:�S. ;1 /K�	� ��^K �	��E
� 


�8 x�2�8 ]/� �� ����
   �h�KB ?�� �&HKB I&	H.	 j>28 /K	2�

 
 `�� ��R �� ��&)
� ;8�K)� 9& Y��K	 ;1 �:�R �� �2� �	/��1	

 �/h� �25� 2��	/��1	 j&)k� j>28 /K	2� �8 �K`2< ]/8 ��  



� /h�1 ��k8 	� �B ����2 )Gomez-Cabrera et al., 2008(. 

F��q
��&HKB -�:�S. � �8 �
�@� ?/01 ?��    )�Jyh� -hM� /hK	2�

 /&/^� ����
 -�:�S.  �2�� 
 z2K ]/� ]/8 ;� ;>2� �� ;1 �2�

]�S:�G8 .-�	 )�n�8 F&)
�    )�J�h� ?/h��  F&)h
�    �&/hS� )h� 	�

�&HhhKB/hh01 ?�hh� ?	)_hh�K	)�2��8B ]����Vhh�B� )AST �( F�hhK`B

	)_�K	)�2��8B� )ALT F�:�E:B 
 () ����_�.ALP(   �	)h= /�&�� ��28

��	� /hK	  )Davoodi et al., 2012; Shamsoddini et al., 

2015( ��R F&	 �� .;�.�& �D)�    �8
	/h� ?�	2h� ]��&)
� )�Jy� ��

 )� �D)�oD��    /h01 -h.�� j�h�B �8)� ?��   �h
K /h�&��  /h�1

)Ranjbar et al., 2016(.  



36  /��  :�	��E
� 
)J	 )
�&F �	2�? �	)
� �� 
&8���F  C  )� HKB&� ��? /01? 
 ���2�1�.?  TAC   
  MDA   �� (28 ��? 	)M6�& @�08 ;�  	H:B&)
   

 
�&HKB �@�D	 s�0��	 ?/01 ?�� �;K2T   �W�h�1	 ��hS. ?�h�  


/�V�: �2��	/��1	)��� ?     ]�hS:�G8 �� �0hZ4 ��h��� ]`@�D	

   �h�KB �	 ���_�h�	 
 (��
 IPK ;�)T	 .-�	  �/� (�	HT ?��&�

�	/��1	    /h�&�� ��2h8 ?���h�� ]�S:�G8 �� ?/01 ���:2���8 �� ��

;�.)T �	)=   .-h�	 �/^K ;�D��� ��2D ;� ��KB �58�S� )J	 �8	 �-�	

 �T/K� -�_�1 ;1 -�	 �1�K)GD ?��
�� )
&	H:	 ;E�&	 ;� ;>2� ��

�8 I��1 ]/� ;� 	� �	).	 F��q
� 
 /�� ;h�.�&   {=�h��8 ?�h�

     F�8�h�&
 �h�� �h
E8 
 (��
 )hJ	 t2ZD �� ]�S:�G8C   )h�

oD��  ;hS:�G8 �?/�V�: �2�	/��1	)� 
 ?/01 ?��    �h� )hQ�R ?

  F�8�h�&
 �� �	)
� ?�	2� F&)
� ��
� 9& )J	 ���)� b/�C   )h�

�&HhhKB   )&��hhP8 
 ?/hh01 ?�hh�TAC  
MDA (2hh8 �� ?�hh� 

  .-.)T ]�26 )
&	H:B ;� @�08 �&	)M6  

  

 ��. 1��  

N� �� �� ?����� 
 ��)�� O�PM� 9& )Q�R ;S:�G8 �
)T 
 �28�B

 ?
� ;1 �2� �)��135  ./� Y��K	 �&	)M6 (28 )�  

  

��� ) �����  

(28 F�� �	 )lK ��28 ;K2
K  )h�|E� 
 (�
)� H1)8 �&	)M6 ?��

 v�k�K	 -��
)8 /R	
 �8@�	 �	�B ��e^K	� ���e^&�8�B ]�K	2�R

 �	/S� ./�35 w	)V�	 �	WK )K �&	)M6 (28 )�- /�
:�� 
 �:
	�

� �0&)P� F� ��F� 14  ��16  �K�
 ��
/M8 
 ��8270  ��320  Y)T

  ./K/� v�k�K	 ;K2
K �	2�4 ;�  

  

 �@��A  �8#�9  

 	/��	 ��35    ]�hK	2�R )h�|E� 
 (�
)� H1)8 �	 �&	)M6 (28 )�

�8@�	 �	�B ��e^K	� ���e^&�8�B   ��h�0�� /hR	
    ;h� 
 ?�	/h&)D

 
 �P��8 /R	
 F&	 �K	2�R ����
 ?d2:2&H�. ��e^&�8�B x�M8 ;�

 �8� ��2K )lK �	 ��	/K���	 x&	)� �� ?��T��� -�> �
� -_� ]/8

;K2
K �;8	�	 �� ./K/� ?�	/�eK -�2<� 
 ;� �.��Z� �2< ;� ���5 

) ?
��8 �	/S� �� �
)T7 � �8��  ()1   �)h
&	H:B �)h��1 �
)T (2 (

 ��:�� �)��1 �
)T3 �F&)
� �
)T (4 F�8��&
 �
)T (C  
5 �
)T (

�8��&
 + F&)
� FC  ./K/� ���P�    �?��T��h� �	 Nh� ;h�_� 9&

(28 �	 N� ?)
&	H:B ?��
)T ?��12  ���_��	 �� �&����K -4��

 �
� 9� �=�_6 O&�H� �	10     �h��8 ?)h� Y)T2h5�1 )� Y)T �5�8

) /&	)51 F��Trimethyltin chloride �& (TMT  -1)� -D��)

/K/� @�08 )
&	H:B ?��
�� ;� (�E&)8B �}&�/:B �
e�� )Chang et 

al., 2007(  Oh&�H� �	 N� ;�_� 
�  .TMT    �	 ��h��
<	 -h�>

   �v	)GhQ	 �8�h� ���:�� �A@4 �/��^8 )� �
@4 �)
&	H:B ?��
��

v�� 
 }�� �?)e��D)� ��T�)�.	    b	)h<	 ?H&)K2hD 
 �h8� ?��

      ��h8 
 N1�h� ���h� xh�2� ?)�T��h& 
 ;l.�R �28�B ��^�Y 

;K2
K 
 /� ���&��	 ?��  /K/h� ;h�&�P8 �:�� �)��1 �
)T �� ��
�� .

(28 ;�   F�:�h� ��8)K �:�� �)��1 �
)T �8�� ?)
&	H:B)�~ ?��

./� O&�H� �=�_6 �
�� ]�26 ;�  

     Y�h�K	 ;h�_� �� ;h�5> ��h� �;�_� -^� ]/8 ;� ?�	2� F&)
�

(28 	/��	 �� ./�    �� ;h�5> ��h� �;h�_� 9& ]/8 ;� �&	)M6 ?��

 ;K	�
� ;�_�10 � �� ;P�=� -4)5    -D�h�) �	�)T�	2hK �� ;P�=� )� )�8

    )h� ]�h�&)
� ;h8�K)� 
 ./K/� ���B (�	)&	 ����K	)&	 �`�� IK	� -1)�

  �hE�
)� r��	     �h50= ;hS:�G8 9h& �� �/h� ����h^��   /h� �hR	)< 

)Moradi & Moradi, 2019(  (2h8 ��)h1 Y)T F&)
� 	/��	 . �h� 

 ?	)�5  -4)� �� ;P�=�8    ��
	 ;h�_� �� .-h.)T ]�26 ;P�=� )� )�8

;K2
K ]/8 ?	)� ��15  -4)� �� ;P�=�10     �	 ./hK/&
� ;hP�=� )h� )�8

 �	�)T �	2K -4)� �]��&)
� Y
� ;�_�2     )h�) ;hP�=� )h� )h�8  )h� ?	

 ��8� 
 (;�_�1/4    ��h^� ;h�_� �� �� /� ;.�Q	 ;�_� )� ?	)� ;P�=�

 ;� �B -4)�24     ;h� ��h^� ;h�_� �� ��8� 
 /��� ;P�=� )� )�848 

    Oh�PM� ��
� �h1 �� F&)h
� ��h8� ./��� F&)
� ;P�=� �   F�h� �0h6

-4��  ?�h�9  �h� 11   ./h� ;h�.)T )hlK ��   �F�h�q
�  ��
� �2h< ��

 �h�&
 ;K	�
� �
E8 �O�PM� F�8C      �	 �/h� ;h��� (/�h�	 9���2Eh�	)

}&�/:B �
e�� -1)��   �hS< �& �
)��1� �� �1	�2D ]�26 ;� �E&)8B

 ]�26 ;� 
 /� �R 	*~ �/���4    �	 Y)T2h5�1 )h� ?	�	 ;� Y)T �5�8

�&	)M6 ?�� (28 �/� ��
   F�8�h�&
 �
)T 
� ��C   F�8�h�&
 
C 

F&)
� �
@S�    ./� �/K	�2D ��KB ;� 

  

 � B�����������#0��  

 ���)� ��28 ;K2
K48    �� 
 �h�&)
� ;h�5> F&)DB �	 N� -4��

 -:�R12   ) F�8�h�1 ;5�h�
 ;� �&����K -4��70     )h� Y)hT �h5�8

) F&�25&	� 
 (Y)T25�15   �h�3       -D�h�) (Y)T2h5�1 )h� Y)hT �h5�8

 -1)� -D��) �K)� �� �P&�H� ]�26 ;� (/�5� �����_:B -1)�

 ���2�N� ./K/� (2��� (�	)&	  �h� �	 ����
<	 �	   ��h8�1 �h�2�

(28 /01 -.��   
 2h� 
 -h�� �	 N� 
 �	)k��	 �&	)M6 ?��

 ?�8� �� F&�2�70- ./� H&).   

 -.�� F&	 �/01 -.�� �� �2>28 Y�� F�7�
)� ���
B -�/� ?	)�

      ��2h��	
 �2h5�� -D�h�) g&�h8 ]�	 
 ���h�K ���� �
�� �
�� 	�

?�8� �� (�E&)8B ?���8 256  �	)T ��K��    ?
� ;h1 ?	 ��	/hK	 ;h�

    .��)hT ;:��h�&)1 �S&)h� -.�� �� /� ;.�Q	 �B ;� /K��2V� 	� -.��

       ;h� -h.�� /h� ��h
4	 �
�h� ;�h�� ;5��2� ;1 ����)Q �� NV�



     ;5�8 �
54-�&� ��)�� ?�2K�> �������� � ����	
� 
 ��� ����� ��
	 ���
� ����� �������� 1402 )43-33(    37  

  

;K2T ;� /8B �� �/��E� 
 ;SG= ;SG= ]�26�25� ;1 ?	 �	/> ��

 �25h� �� �2>28 ]�&2�M8 Y�
� 
 /K�	� -�� �	 	� �2D   ���hD �h�

./&�)T NV��� 9& �    9h& )h� ?	�	 ;h� F�:�� ).�� ]�_�. ��

�5�8�K�8� �� ��E�&	 
 /� ;.�Q	 ���� �
�� ;� /01 -.�� Y)T  ;1

/&B�� �@R ]�26 ;� �
�� �� �2>28 ]�&2�M8 Y�
��   	/h�� ;8	�	

�)1 )Lee et al., 2009(      ;h:2: �
�� �/h8B -h�� ;h� �2h5M8  .

  ]/h8 ;� 
 ;�k&� I&�8�B10     -4)h� �h� 
 ;hP�=�4000  �� �
�

    -h&��K �� .(��h
:B ��
e�h� -1)� -D��) /� d2�_&)�K�� ;P�=�

�2>28 Y�� F�7�
)� ?
�R ;1 �&
� �25M8  ?	)� �2� /01 -.�� ��

��	/K	 ) Y�� �K	/��1	 ��KB -�.)L ?)�TTAC(�  /h�A/:B ?� �2:�8 

)MDA) �	)_�K	)�2��8B F�K`B a2G� �(AST  ����_h�. F�K�E:B �(

)AST  ) �	)_h�K	)�2��8B ]����Vh�B 
 (AST    �	)h= ���_�h�	 ��2h8 (

 a2G� .-.)TMDA �TAC �AST �AST  
AST   ���_�h�	 ��

-�1 �	  -1)h� -D��) t2Zk8 �K	2�R ?��Zellbio  (��h
:B �

-����R �� j��)� ;� 1/0  
 �28
)E�85/0 )��: �5�8 )� �
)E�8 

)0.1U/Ml./� F��S� �
&HKB ���� �K� (
� ;� (  

  

��� ) C'	2�� ��(�� 1��  

?	)� ;&H�� 
 ��5M� ��	�   �	Hh.	 Y)K �	 ��SPSS   ;kh�K22   ���_�h�	

�28�B ./��	 b
)T2
:21 ?��?	)� 95&

)���� 
 b2K)�
  �h��)� 

��	� ���:�8)K .-.� ��E� ��    )hJ	 �h��)� -h�> ���2� ��8)K ]�26 ��

      
 �:�h� �)h��1 �
)hT 
� F�h� ?/h01 ?��)�n�8 )� )
&	H:B �P:	  ��h
��

 �28�Bt     ��	� ��2h� 9h&)�8	����K ]�2h6 �� 
 �P�h�8    ���hS8 �	 �h�

 -�> ./� ���_��	 ���&
 F82& �B 9&)�8	����K  ]	)h��n� �	H�8 F��S�

�
)T ���8   ) NK�h&�	
 H�:�hKB ?��8B (
� �	 ��ANOVA  
� 
 9h& (

 �h�S8 ]�26 �� 
 ;�	� ;.)<    ) �h0�PS� ?�h� �2h8�B �	 ?�	�Post 

Hoc( �12� 
 �K
)_K2� �
)T F�� b@�D	 F��S� ?	)�    ]�2h6 ;h� ��

��S8 �G� ./� ���_��	 -_> ?�	�05/0   ./� ;�.)T )lK ��  

 �<4:# D�E84   

   ��;� !�<+   �*5��9( 
�(�=� >��	 �� ��� �?@A	 )
B	

 �#	  ��@�	 �	�� 
�6/�	� C@A	 D���� ��   ��EFE�  ;h����

 �@D	 .IR.IAU.BEHBAHAN.REC.1401.015 -&�4�  


v2Z8 ./�  

  

 F��&�  

  ?�hh�)�n�8 F�eK�hh�8TAC  
MDA   �� ?/hh01 ?�hh��2�1�. 


�
)T  �
/> �� ;S:�G8 ?��1  .-�	 �/� ��	� I&�
K ;1 �2GK�
�

�8 �/��^8  ��2h�   �	Hh�8 ;h�&�P8AST )05/18=t �001/0=P �(

ALT )05/4-=t �002/0=P 
 (ALP )05/15-=t  �002/0=P (

��S8 ]
�_� �	 �1�R ?)
&	H:B �)��1 �
)T �� �� ���2�1�. F&	 �	�

:�� 
 r��	 )� �F��q
� .�2� �B��S8 ]
�_� NK�&�	
 H�:�K �	 ?�	�

 ?�h�)�n�8 )lK TAC )03/3=Z �03/0=P 
 (MDA )01/4=Z �

01/0=P�
)T �� (./� �/��^8 �5�k8 ?��  

 )h�n�8 )lK �	 ��
)T F�� ;�&�P8 ?�h�TAC   
MDA   �h�

 �
/> �� �0�PS� �28�B �	 ���_��	2  �&��K .-�	 �/� ��	� I&�
K

 �28�B   �
)hT 
 �:�h� �)��1 �
)T F�� ;1 �	� ��^K �12� �0�PS�

 )�n�8 )hlK �	 ?)
&	H:B �)��1 ?�h� TAC )02/0P=(  
MDA 

)009/0P=( ��S8 ]
�_�  ��	� �2h>
 ?�	�.     )h
&	H:B �hP:	 �F&	)��h��

 �G� I��1 i4��TAC  Fh&	 �� ./&�)T ?)
&	H:B �
)T ��  ���hR

��S8 ]
�_�  �	Hh�8 F�� ?�	�TAC  
MDA  )hT ��  �)h��1 �


 ?)
&	H:B �:�� �)��1 
� ;�&�P8 ���
)T )&�� � ��  ./h^K �/��h^8 

 �F��q
�   ���h&��	 �&�h�K  )h�n�8MDA  �
)hT ��   �h5�k8 ?�h�

   �
)hT F�h�  ;1 �2� �B �	 �1�R �12� �28�B �	 ���_��	 �� O�PM�

  ) ?)hh
&	H:B �)hh��1 �
)hhT 
 �:�hh� �)hh��1009/0P= ]
�hh_� (

��S8 F&	)���� �-�	� �2>
 ?�	�   )h�n�8 I��h1 i4�� )
&	H:B �P:	 �

MDA   ./&�)T ?)
&	H:B �
)T ��   

  

 &��'1. F�eK��8  ?��)�n�8TAC  
MDA �
)T �� ?/01 ?���2�1�. 
 ;S:�G8 ?��  

�
)T   TAC (mmol.ml)  MDA (mmol.ml)  ALP (mg/dl)  ALT (mg/dl) AST (mg/dl) 

?)
&	H:B  �)��1  19/0±45/0  89/6±55/21  2/11 ± 5/261  11/5 ± 16/33  32/6 ± 141  
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