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١- Reactive Oxygen Species 
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١- Insulin-Transferrin-Selenium 
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2
� ��/ 	
$ D�� �� ��- 9*:G, ���F 7�Bradford 

)1976��
�! 7F ���� 9*�
@4- ��# ��6*� �D�� 9�� �	 .1$ �	�>�#� (  �E
 �	 	��1
��#� <
 +�

 � 1$ 7���� �E g 9*a,��0 p
� <
A �	546  ���	 �	 � ���

�
C°37 1�- �#	 7F.  

  

) 01���- %��&�CAT(  

 D�� �� �;�,�� Q�6
- ��*� ���1
� �
E�� 7FGoth )1991 r
 G� D�� 9�� �	 .1$ �	�>�#� (

 U��$ H����PBS  ��;
� c�07/2 � *� ��*4O2H �10 4��J*� � ��� ���{! ��*6/0 � *� ��*4

1*����0 �;
� c� �O��1*/  	
FQ�6
- H��# �
E�� 7F 7�� 3/0 � *� ��*4 ��6*� � 1$ �12 �- ��

 p
� <
A �	 �O��1*/ 1*����0 �1$ 7�6�, ��6*� d�#� �F �;�,�� Q�6
- �*4�5�240  �F � ���

�


�$
��� l��L �� �	�>�#� 1-cm1-mM 4/39 ���1
� ��*�.1$  

  

%��&� ,� -)$�
� 0��
� �� )SOD(  

��1
��) U4����*0 �
*#�1*���
,� ���� d�#� �F Q�6
- 9�� �*4�5� ��*�1 �2 �3 ��,<� (�6�F

 p
� <
A �	 U4����*0 �
*#�1*���
,� �!�# .1$ 7@#�+�325  �
E�� 9�1F .1$ �1*��# ���

�
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 M��, ���F ��5 � *� UV�W <
 +� .1$ �	�>�#� �;
�1*#� R#
,  7F c��1�� �8 pH  1$ �1
�#�

 <
 +� ��- �� �	�>�#� �F �3/0  ���F �	 U4����*0 �;
� Tris-HCl �8pH=  7*�, 1$ �f*A  �	

 p
� <
A325  ���

�
���1
�1$ ��*� )Maklund, 1974.(  

  

2 -3-4���"� ��+����&� (  

 ��6�� ��
 �� �/��	
:
 Q#� �
E�� 7FMicrosoft Office Excel, 2007  7* � .1$ �	�>�#�

�	�	<
 # 	�15,) �L�W 754�8� �	 	
2
� ��/ �F (f �G� ��/��:*, �	 �/5  (�
V 7F � ���J, ��F

�	�	 U* +, � 7�6�, ��2 .1$ 7~��� �*m�� ���� �/ �	 9*"
�*�c� M
����� 6*4�
- D�� �� �/7��A1 

 ��6�� ��
 �	SPSS  7G�
17 �#��F ��:, �	 .1$ �	�>�#���5� .8# 6*
 �/ ���	05/0P<  �E
 �	

M0 �� �/ ���� 9*F ZP���  �1/��� (�
V �	 � 1$ 7����.1$ �	�>�#� 9J
�	 �
��- 

Q�6
- ��	�)� 9*F �"��@:/ l��L 9**5, ���F1*����0
# � �;�,�� ��/  ��,
:��		<1� � 

<
 # ��� �� �	�>�#�) �/�"�����- <1� � (��1
�2 �� �	�>�#�) �5*@A���� �	 (
�� ��/ �� ��

 (�
V 7F �
*��� 74	�5� � 1$ �	�>�#� �8� �
*#��� � �"��@:/ �
��-+cx+b2Y=ax F7 

1�- �#	.  

  

O��*&  

<
 # �/7  �$_� �� M0 � 1
	�� 1$� 7F \��$ ��� R*+� �	 ��*����K �� M0 ���14  ���

<
 # 7*4�� ��� ��.1$ �1/��� c#P� f� �	 �4
 # 7�; 9*4�� ��/  UJ$1  6*
7�;  �4
 #

<
 # ��*����K �� 15F �1$ U*J�,�* 0 f� �	 �/ ��/24  7
���� ���
 ��1/	.   

  

                                                           

1- One-way ANOVA 
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 L
�1: �&
�& ��)� �)$P 0) Q� #�
�/" �
"�+ #+�" �� LR�> #�
3� %-)$�4�3� �� �+ ��+24  �� �&�<

 ��"0 A,"24 4?��  

  

 ���FQ�6
- 7@#�+� ��/
-�� �
�1*��� ��,
:��	 1*����0
# � �;�,��<
 # �� 7F 7� ���/

 ��6*�100% �* 0 f� ��/24 1$ �	�>�#� �1
	
F �	�� \�@$� �� 7
�� 7�  <�12 �	1 ��6*� 9�� 

Q�6
-���� �	 �/ �
�� ��/100 �500  �900  R*+� �	 � (��1
�2 �1F) �5*@A R*+� �	 ����

 ��� �� �	�>�#�) �/�"�����-.�#� �1$ �	�	 ���
 (<
 #  

 <�12 Y@A1Q�6
- �*4�5� ��6*� � ��/��
- �
�1*��� 1@� �� �	�>�#�) �5*@A R���$ �	

H*F 	��
� 7:/ �	 (��1
�2 �*4�5� ��6*� �� �, 9��Q�6
- ��� �� �	�>�#�) �/�"�����- R���$ �	 �/

(<
 # �#�.  
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 ��,71 :%��&� 4���/� �)��"#*&� ��+� -),� -)$�
� � 01���- #&),  �,� �� � #�
3� 45- �� 0��
� ��

�),&�7  =�6&��")± (���/" S)$C&)  

  
%��&� ��+

#*&�#&),� -)  

#&0� ��$G  

(�$G)  

#�
: ��$G  

)#*&��$*"(  
�),/�  A)$��T� ��")�  

#/�9: �,"  

(�),&�7 �,�)  

SOD  

100  2±15  3  66/1-64/1  

500  2±24  3  64/1-62/1  

900  3±30  3  70/1-67/1  

CAT  

100  2±15  3  20/9-00/9  

500  2±24  3  14/9-10/9  

900  3±30  3    

#+�65��"0� �," 

(�
3� 45-)  

SOD  

100  2±15  5  14/9-12/9  

500  2±24  5  41/1-38/1  

900  3±30  5  38/1-36/1  

CAT  

100  2±15  5  42/1-40/1  

500  2±24  5  5-5/4  

900  3±30  5  8/5-2/5  

  


E�� 7F 7���)� �Q�6
- ���F ��/��
- �
�1*����1$ �W��A <1� �	 9*F �	�  R���$

(��1
�2 �1F) �5*@A R*+� � (<
 # ���) �/�"�����-� UJ$ ��/��	
:
 ����/ 2  �3  �	�>�#�

 �	 7� 7

"
�:/ .1$ 9����	
:
�/  �1/����� Q�6
- �	 7��0 .8# �	 ��2
, UF�K ZP��� 	
$

*����0
# � �;�,�� �1/��� �1$ �W��A <1� �	 9*F �	 ��,
:��	 11$ ����- X���
 �F YF�8� .

��5� ZP��� 6*
 �1$ �#��F���	 ���� 9*F �	 �;�,�� Q�6
- �	 <1� �	 �/ �	 �
�� f �G� ��/

1$ �1/��� )05/0P<1*����0
# Q�6
- �	 1
�� 9�� �� �1$ UV�W X���
 .(  ��,
:��	 6*
 �1/���

 1$)05/0P<�	 .( Q�6
- 9*F �\
:�� ��/��
- �
�1*��� ����- ZP��� �1$ �W��A <1� �	 �	

��5���	 ) 1$ �1/���05/0P<<1� �� c� �/ 9*F ��� .(���� �	 �/ �
�� ��/100 �500  �900 

 ����- ZP��� ������5����	 ) 1�
 �1/���05/0P>.(  
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 UJ$ �	2 Q�6
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# � �;�,�� ��/���� �	 ��,
:��	 1*��/  �	 �
��

�5*@A R���$ �1$ 7���)� �"�1J� �F.1
�  
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L
� 2 :A( ��$G �� #/�9: V�C" �� 01���- %��&� �)��" #6* 9�+#&0� ��+W B %��&� �)��" #6* 9�+ (

,� -)$�
� ��$G �� #/�9: V�C" �� 0��
 ��=�6&��") #&0� ��+ ± (���/" S)$C&).  

  

Y@A ��	
:
 ��/UJ$ 2 Q/ �1*����0
# Q�6
- �	 9*F �����- 6*4�
- �� UV�W X���
 9*�n 

 ��,
:��	 �;�,�� ����� 9*F �	 �5*@A R*+� �	 �4
:5� �
��/ �/�� 1@� ���F �
�� f �G� ��/

 �"��@:/��5����	 .	��	 	
2�  

 9�� 9*F �"��@:/ 78F���/�"�����- R���$ �	 Q�6
- �	  �	 UJ$3  ���
.�#� �1$ �	�	 

 UJ$ ��/��	
:
 �	 7� 7

"
�:/3  �1/�������5� �"��@:/ 78F�� �	
$���	  R���$ �	 6*
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�3: A��$G �� (�
3� 45- 0) ���8*�)) #+�65��"0� V�)$� �� 01���- %��&� �)��" #6* 9�+ ( ��+

#&0� B,� -)$�
� %��&� �)��" #6* 9�+ ( 0��
 �� ��$G �� #+�65��"0� V�)$� ��#&0� ��+ =�6&��")± 

(���/" S)$C&).  

  

YC�  

7���)� �
E�� 7F �L�W 754�8� �	 Q�6
- �*4�5� ��6*� � 	�J :! ���F ��/��
- �
�1*��� �	 �	

 Q�6
- �/ .1$ �	�>�#� �4
:5� �
��/ �/�� 1@� ���F �� �5*@A R���$ � �/�"�����- <1�

	�� 7F �{+�� � �T�� �	�J :!  	��	<
 # �1
�� �1
� ���F 7�) �#� ����L �/Michiels et 

al., 19949�� 7F 72
, �F .( D��6� ���:, �	 7��/  �(�54�8�  R#
, 7���� (�
V �
��"�/�T0
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1�
�� :Moerland � Sidell )1981 ( �Birnbaum ) ����J:/ �1976 (H*F 1$� ��6*� 9��,

<
 # �
�� ���� �	 �1@� ��/200  �,800  �1/��� ���� �1$Q/ � �#� 1$� 7F 72
, �F �9*�n

���W � 1�<
 # �;�F �*#� R���$ � ��	 �� 7� �#� �1$ 	����*0 �R���$ �**m, 7F �1@� ��/

 �	�>�#� 7

� �/ 1$� ���F k
 8�	
$��� �	 ��	�1+� 	
2� 7F 72
, �F 9���F��F . ���_0

<
 #754�8� 9�� �	 ��1@� ��/ ���� �	 7� �
�*/�� �� 1
	
F ���
 *� c� ��� �
�� ��/���F 

Q�6
- 7���)� ��/��
- �
�1*��� .1$ �	�>�#�  

<
 # ��� 7�*�� �	 ���� (�!PA� 	
2� �1! �9�� �F ��P! ���6F- ��/ �T�� 7F �� 7

� 9�� �	

�	�	 7���)� ��J�� ���*/��H/�T0 ���# �F �L�W 754�8� ��/ �� 7�*�� 9�� �	 7���� ���
� ��/

 .�#� �	�� 	�1+� ��*�F9���F��F 7* �  9�� �	 X���
 � �#� �1$ j�8� 7*L�� (�
V 7F H/�T0

H/�T0 ���
� ��64H*F ��/ �1/��� 7�*�� 9�� �	 �,��	
$ .Sturm ) ����J:/ �2001 D��6� (

d��W 	
2
� �5*@A R���$ �	 7� 1
	�� �/�"�����- R���$ �� �,�#��- .Q/ �/ �	 9*�n

*F 	
� (�54�8��H/�T0 7F 7*L�� 9�� (�@h� ���F 7� 1
	�� �H*F ��/�,�  ��*
�#� .Freshney 

)1987H/�T0 �	 6*
 (��� 7� 	�� ��*F 	
� ��/ �1�/	 ���
 �#� 9J:� �4
 # 7*4�� ��/

 7� �#� ��*
 Q�� 9�� 7F 9���� �#	 ���F ��� .1$�F �5*@A R*+� � R���$ �	 ���F �� �41�

��1
���� � �/7

� �	 f �G� ��/ �#��F ��*/�� ��/ 	
$��6*� �,  9*F �	 (��>, �� � �/�@$

��1
�7

� � �/qG�� �/ 	
$.  

Q�6
-1*����0
# � �;�,�� ��/ Q�� �� ��,
:��	Q�6
- 9��, ��/��
- �
�1*��� 1���/ �	 7�

H*F 1@� ���F�*4�5� ��6*� 9��, � 1
��	 ��  �E
 7F��Q�6
- 9�� �*:/� U*4	 1#� 7F ��/�A�� 

H���� �T�� ��"��2*��� ��/<�J�	�� 1*4
, �w��1W � 7
��1�n �
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)Gule al et., 1997) �V�
g 754�8� �� �1�- �#	 7F X���
 �F 754�8� 9�� �� UV�W X���
 .(1391 (

Q�6
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# � �;�,�� ��/  l#��� ����� ��/�"
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�-Q�6
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# � �;�,�� ��/  �
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Holmblad  �Soderhall )1999�- .1
	�	 7~��� �� ��F��� X���
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 (H/�T0 �	 �/ 	
� ��/

 \��	 Q��*# 7� 1
	�� ��*F��
- �
�1*��� �1��	
# ��/������0 7 :2 �� �
*,�1*��� ^#�0 �

R*+� �	 	
2
� ��:�� ^#�0 �#��F � 9*:G, �
E�� 7F 7� 1���/ �/�"�����- � �5*@A ��/

 ���K �	�>�#� 	�
���) 	�*�Adams et al., 1990; Fernandes et al., 2008; Haschek et 

al., 2010.( �- �9�� �F ��P!�5� ��6*� 7� 1
	�� D��6� 	
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F��� �F ��S!� ���# H���  �**m, 	���� l@#
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2
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Abstract  
In present study, two natural antioxidant enzyme, catalase and superoxide 

dismutase, activities were compared in different conditions, in vivo and in vitro 
models, and weights (100, 500 and 900 g) in grouper Epinephelus coioides. After 
wiping the fishes with, the liver was removed and digested by collagenase type 4. 
Then, the separated cells were cultured in Lebowitz (L-15) medium and incubated 
at 30°C for two weeks. In the next stage of the study, three grouper in each group 
were used. According to the results, a statistically significant difference was 
observed between two models (P˂0.05). A significant correlation was also observed 
in the activity of antioxidant enzymes among weight groups (P˂0.05). Taken 
together, according to the results, despite the significant differences between them it 
was concluded that the in vivo and in vitro models are so similar; therefore, cell 
culture can be utilized in biological studies of antioxidant enzymes in liver as an 
alternative method to in vivo model. 
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