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Abstract 

 

The aim of the present study was assessment of gross and microscopic pathological changes resulting from sub acute and 

sub chronic toxicity of carbon tetrachloride CCl4 (99.5%) in the liver of chicken and its relation with serum alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST) levels. The approximate lethal dose in three weeks old chickens 

was equal to (994 mg/kg i.p.). In the sub acute toxicity experiment the given dose was (497 mg/kg i.p.) twice a week for one 

week, the liver of treated animals with CCl4 grossly appeared pale and mottled with white yellowish color patches represent 

the necrotic tissue, the histopathological changes was severe hepatitis with infiltration of inflammatory cells specially 

heterophiles and diffused coagulative necrosis. In sub chronic toxicity experiment the dose was given (248.5 mg/kg i.p.) twice 

a week for eight weeks, in gross appearance the liver was severely congested, the histopathological changes was hypertrophy 

of hepatocytes, hyperplasia of lining epithelium of bile ducts and chronic venous congestion, growth depression and significant 

decreased in the body weight of the treated animals also noticed at this experiment in compared with control group, a 

significant increased in (ALT) and (AST) activities also recorded. The results suggests that pathological changes and response 
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of the chicken’s liver to the CCl4 toxicity relatively differs from other laboratory animal models like rats and mice when used 

approximate dose in the same duration of exposure, so it didn’t appear fibrosis or cirrhosis of the liver of chickens, therefore it 

can't use chickens as a model to induce experimental fibrosis or liver cirrhosis when treated with CCl4 according to the dose 

and duration of exposure of this study. 

_________________________________________________________________________________________________ 

Available online at http://www.vetmedmosul.org/ijvs 

 
  
  
����
��  

  
  $B�
     ��
�&<#�� �
���# =
��CCl4       �<� �<
���� 9<� 

       7&��:���� �&����� 7�
>��� ��T��� 	D&5% &45�� 7&D&5%��
          �<T� �<� =5&%��� 7&K�B� ��)� &T�
X� 7(%���� S&
.��

 M��4�� 9� S���� ��&%� �
)�
�  ��
�&<#�� �
���# =
��   �<�
    	

�8�� 	�&*�� ������Xinobiotics    <� &
�&X 9)��    ��B)*<) &

    �
#�� 9� 	
�*�� 7��
:;)�� 	*���� ),(     �� �
���� 7
��� ��� �
         ���*<�� 	�*��
 	:�2��� 	
�B�� QJ� 	
#
5&#
� $�2 7&*�����
            O<�) �<� 3�4�� 9T 	
�
#�� 	
�B�� �
)�) &� &
�&X� &4D��5;

         ��*<)�� 9<� A�
�D 	
�
)B� 7&5��
2 7��B)*�� �7&*�����

   ��J���� &T>�
� �� 9

��)��      �<T 9*
U��� 3�4��� ���UK��� 
          A��<�B �
�2)� 7&5��
2�� SJ4� �
#�� 9� 	
�*�� 7��
:;)�� �4�

	��B)*��� 	
�*�� ������    �<��)� �<
X �� �<��)� $#.
 By 

chance or not �&*5W�� 7&5��
2�� Y�D )�(.  
  �
)�
    ��
�&#�� �
���# =
��     �
� =� $B��)
� ��
��� �&*

    �� 3�)� QJ� "
*
� ��T���      "
*) C5� 	�
�� ���� 	
�#��� �
#
  ��5�� 9� 3�6 )�(    M&�DN �N �  ��
�&#�� �
���# =
��   $#.<
 

         3
�)�� 1��2  &�U&. ���UK��� ��J���� 9� 	�
�� A���� ��#)�
Fibrosis    �
#�� =�.)� Cirrhosis Liver     SM&<�DN �5D &�� 

            H
%<K�� ><#�� �<B5) "
*<
 C5&� A��K5�� 	
�&D ���

Centrolobular necrosis    �<� 	<�
�� 7&D&* ��
 �
#�� 9�

  SM&�DN)��-(�      
 1�<2��� ��*)�� �� L2���     �<
���# =<
��
��
�&#��           >
5
&#�)
&*<�� >��<�� ><
K2) Y�� !�Z
 ���UK�� 9� 

Cytokines ���# &
(B �� Kupffer cells  �<T� �
#�� 9� 
          	
�
)B��� 7&5��
2�� �� S�
X �D ���
2�� �J4
 	
�*�� >
�
 &�

O&5T�          ���<
2�� ��<5 VK5 ��6 ���*�� 	
&�)*(� 3()B� 
            >��<�W ���<UK�� 9<� 	K�)B� 	
5
� 	�(* ���B)*� Q�� 1
2
          9<� �&2�� �B5��� 7+���� P&.)�� �JT "
* ��� >
5
&#�)
&*��
          �� $����� ���B)*+� �5D !�
#�� 3
�)�� 1��2 �� $��� �
#��

  ��>���)6(�       	*����� SJT �� 3�4�� �&# �/� �J�     	<
5&#�� �T 
          �� �
#�� =�.) �� 3
�) 1��2W EJ��5# E&���� [���� ���B)*�
        �D (6� 	
�*5��� 	
5&
��� 	
6���� 7��
8)�� 	L2(� $(B
            SJ<T 	<5�&/�� �<
#�� 	<K
L�
 	/��)��� �U&�B�� ��
 V&
�
            �<5D ���<UK��� ��J���� �
# 9� 1�2) 9)�� O�) =� 7��
8)��

 
 ��*)��  �
�&#�� �
���# =
���        7&<*����� 9<� 7�<#J 9)��� 
	/
&*��.  

  
�����  !��"� 
�����  

  
��
������ #�$������  

         ��5 ��8�� 9U&5: E&�� [���� 	*����� SJT 9� 7��B)*�
  ��
THubbard         �� &4
�D $�%2�� �) 1
2 �
*5��� (# �� 

           �
<2� �<2�� ��
 ���
� $%���� 9� A���2��� �
� � 	#�.
   ���
 9T� "�&�)�� M���N )���  ��
<*� (    ��>�;<
 7<5&#�

           	<
�# 7��<
)B� 9� &4)

�) �)� A�2���� 	
��)�� 9� 	
�&/)�
         >#���� 3���&
 &4)
J8) �)� $%���� 	��&� 9� !��

�� "���
            	<
�4)� AM&<6N� A���<2 �<� 	

�)�� 3��L A&D��� =�

2���)�7�
)B��� A���2 	���  ),���� º�.(  
  

%������  
   Y�D "�&�)�� �
�%) 9� �&�)D+� �) 7
��� 	/
&* 7&*��� 

    ��J����� ���UK�� Y�D)]�- (       	<
�&2�� 	<*����� 9� �) 1
2
  	<


�/)�� 	�)&/�� 	D���� �&�
NApproximate lethal dose 

�   ��
�&<#�� �<
���# =
��)BDH Limited, Poole, U.K. (
 >
#�)
��,� % �&�)D+&
� =

&*� 	:(: ���
 E&���� [���� 9�

    �� 	K�)B� ��� �/2 Y�D   ��
�&#�� �
���# =
��     �<) !J<�� 
    ��)
>�� 7
>
 C)
�JN) �5
> 	#�.� &
��<* ( 	
*<5
�,:,   �<) 

          [�<K�� &4U&�DN �)
* 9)�� 	
�� � 	D���� 	�
� Y�D $�%2��
             $B��<
 '�><
 �<: �2�� [�� JBZ
 �&# 1
2 	
��)�� SJ4

           	<L2(� �)<
 �: "#���� �� 	
�� � 	D���&
 "�B�� 3
��)

   ��
 	�
)5���- 	D&*         	<D�� ��2) 	�
)5�� O�) Y�D �&�)D+&
 
         �
>5 &
2 [�K�� M&/
 	�&2 9K� �
�� [�K�� 9�&)�� ��
�� M&�DW�

   ���/�
 	D����),�-,�� �8�� /  �*��� �>� �8# (    7&<� �JN &��
          $%25 �� Y�N �J#T� 7
&:�� ���/��� VK5
 	D���� $�/5� [�K��

     /
* &�� 7
� [�� 	�
)5 Y�DC      Q��
� V#��&
 �� &
2  $
�*)
           	<


�/)�� 	<�)&/�� 	D���� &T��5 [�K�� 	)
�� 	D�� $�� 	�
�

)G.(  
���&2�� 72) ��*)�� 	
��)   

          �
)D�<��� Y<�N =

&*� 	:(: ���
� &
U��.D [��� � 7�*�
            7&<5��
2 7<5/2 1<
2 	<D���� $#� [���� 	
5&�: =���




	����� ������ �	
��

�� ������ 	
������ �� ����� �� �����) �� ���(  
 

 ٩١


 Y�� � 	D������ ��
�&#�� �
���# =
��)��,�%) ( 7�) !J��
)
�JN     	
*5
 ��)
>�� 7
>
 C,:, (  	D��
�)497 �8�� /  9� �8#

"�B��( �&#� 	


�/)�� 	�)&/�� 	D���� 3%5 	D���� SJT $:�)� 
       	D������ &�� �/� �2�� ��
*� A���� ��
* � 9� �
)�� �/2��
           ��<)
>�� 7<
>
 7<5/2� A��
<* 	D���� 7�
)D&� 	
5&:��

         Y<�� � 	<D������ 9<� 	D���� VK5
 "�B�� 3
��)
 )�,� 
$�/�8#(            	
2
�.<)�� 	K%<�� M��<�N 	<
��)�� 	
&45 9� �) �

        	<
5&
��� 	
<6���� 7��
8)�� 	L2(�� �
)D������ 7&5��
2�
 $�&�)��� _����� �
�&���K�� $��2�
 &4LK2 �: �&
#`�Neutral 

buffer formalin 	
�*<5�� =�&/��� �
62)�  )� (  	<*����

�*5�� 	
6���� 7��
8)��	.   

 
"�	
��)  ��>��� 72) ��*)��   

         �
)D�<��� Y<�N �
D�
*� ���
� &
U��.D [��� � 7�*�
         Y<�� � 	D������ 7�
)D� �	D���� $#� [���� 	
5&�: =���


     
 [��� � 75/2 1
2 	��&���� 	D����    ��
�&<#�� �
���# =
��
) 	
*5
 ��)
>�� 7
>
 C)
�JN 7�) !J��,:, ( 	D��
�)�-�,� 

�8��/  "�B�� 9� �8#() $:�)       	<


�/)�� 	<�)&/�� 	<D���� =
�  (
         	<D������� �=

&*� 	
5&�: A���� ��
* � 9� �
)�� $���
�
           VK5<
� �</� ��<)
>�� 7
>
 75/2 A��
* 	D���� 	
5&:��
           ��
<* � 9<� �
)�<� $���
� Y�� � 	D������ 9� 	D����
         M&4)5� ��
� &
D�
*� �
)D������ 9� 7&5��
2�� �>� �) �&6
�

  =�� �) 	
��)��           (<#� 9����<�� �<
���� =<�/
 ���� 7&5
D 
           ��<�� $%<� $>D �: 	K
L5 "

&5� 9� &4�6�� �
)D������
        A�<
�B� >
�
�>5��)�5
�� �
5
� � A�
�B Q�)*� V&
/� O�J�
 	
2
�.)�� 	K%�� M���N �) O�J#� �>
�
�>5��)�5
�� 7
)�&
* �
        <
#  	
5&
��� 	
6���� 7��
8)�� 	L2(�� 	
��)�� 	
&45 9� �&

         $�&<�)��� _���<�� �
�&���K�� $��2�
 &4LK2 �: �
)D������
  	
�*5�� =�&/��� �
62)� )� (     	
<6���� 7��<
8)�� 	*����


�*5��	.   
  

�!���&� �������   
  ��B)*�+� U&%2W� �&
)B9 Student's-t-test     �<) 1<
2 

        �5D !�5���� 3()B+� �&#� &
U&%2N &4)5�&/�� 7&5&

�� $
�2)

�5�� Q�)*� 	P<0.05) �.(  

  
  
  

'!��$��  
  

    � 	


�/)�� 	�)&/�� 	D���� 78�
      ��
�&<#�� �<
���# =<
��
>
#�)
 ��,�% )994 �8��/��8# "�B�� 9�( ���
 [��� � 9� 

=

&*� 	:(:.  

  
���&2�� 72) ��*)�� 	
��)    

        
 	<��&���� 	<D������ 	
2
�.)�� 	K%�� M���N ��
  =<
��
 ��
�&#�� �
���#    .� &.T �
#�� �4L     �

 � ����&
 &�/
�� &
2&

             7<2) 	<
�>5 =</
 =<� �B5)��� I
*5�� $:�
 !J��� �K%���
  	LK2���)  A��%, (      L2�� �
#�� 	
�*5�� =�&/��� H2� �5D�

 �.<)5��� 9���)�� �B5�� Diffused coagulative necrosis 
) A��%�(  �
�.<�� �
#�� "&4)�� �4L� Severe Hepatitis 

    

# ���D� P&.)�� $(B ��        ��<5 �<� 	<

&4)�+� &
(B�� A�
  7��
&8���Heterophils   A��5�� A�
2� �� 	�
�� ���D�� ) A��%

� (7&5&/)2� ���� =� 	

&
��� 	
>#���� A��� � 9�.  
  
  

   ��� $���, :          	<D���� 9<� �*<��� �>� $��� 9� �
8)��
    	��&���� 	D������� A��
*��
  ��
�&<#�� �
���# =
��  �
)�<�

 A���� ��
* &
� =

&*� )��>��� 72) ��*)��( .  
  

��
* &
 �����  

 ��>�� $���
 7&5��
2
 	D����
 A��
*��

)���X(  

 ��>�� $���
 	D������ 7&5��
2


 	��&���� =
��
��
�&#�� �
���# 

)���X(  
1�&:�� ��
* �  ��� ± ],� �GG ± �,� 

=
���� ��
* � -�� ± ,-,�  -�, ± ,�,]  
V�&B�� ��
* � ��� ± ,�,-  G,� ± ,�,- 

V�&*�� ��
* � ,��- ±,�,G  ��- ± ,G,� 

=
&*�� ��
* � ,-�� ±��,G  ,��� ± ,],�  
��&:�� ��
* �  ,�-,±��,G  ,-�� ± ��,G* 

=*&)�� ��
* � ��-�± �],-  ,-�] ±��,�*  
�.&��� ��
* � �,G� ±��,�  ,]G] ±��,�*  
 $����� $:�) �
/�� ±9*&
/�� ;�B�� )� [����  /	D����(   

*          �<5D A��
*�� 	D���� =� 	5�&/� &
�5�� 3�)B) 	D������ 
 $&�)2� Q�)*�P<0.05.  

  
"� ��>��� 72) ��*)�� 	
��)   

     7&<5��
2 ��>�� 9� !�5�� �&KB5�� ��5�&
 3�6 L2��
  
 	��&���� 	D������  ��
�&#�� �
���# =
��    7&5��
2 =� 	5�&/� 
   A��
*�� 	D����)   ��� $���,(    � A�&
> 7��* O�J# �  	<
�5�

  >
�
�>5��)�<5
�� �
5
� � A�
�B Q�)*� 9�(ALT)  A�<
�B� 
 >
�
�>5��)�5
�� 7
)�&
* �(AST)         =<� 	<5�&/� ��<�� 9<� 

 A��
*�� 	D����) ��� $����.(  
 



	����� ������ �	
��

�� ������ 	
������ �� ����� �� �����) �� ���(  
 

 ٩٢

   ��� $���� :            �
<5
� � �<� $<# A�<
�B �&.<5 Q�)*<�
 E&���� $%� 9� >
�
�>5��)�5
�� 7
)�&
* �� >
�
�>5��)�5
��

  $�&����
 �# =
��   ��
�&#�� �
��       A�<��� ��
<* &
 �
)�<�� 
 =

&*�)��>��� 72) ��*)��(.  

 
  

 9� �U&�B�� �&.5 Q�)*�
���� $%�  
 	
��� A�2� /�)� 

  
 	D����
A��
*�� 

	D������	��&����  

 �
���# =
��

 ��
�&#��CCL4 
	D��
 )�-�,� 

 �8��/ 9� �8#
"�B��( 

� �
<<<5
� � A�<<<
�B 
>
�
�>5��)�5
��  

�
<<* � A�<<
�B  7
)�&
>
�
�>5��)�5
�� 

,� ± �,�  
  
��,�± G,�  

��,� ± ,,-*  
  

�G,] ± �,� * 

 $����� $:�) �
/�� ±9*&
/�� ;�B�� )� [����  /	D���� (  
*          �<5D A��
*�� 	D���� =� 	5�&/� &
�5�� 3�)B) 	D������ 

$&�)2� Q�)*� P<0.05.  
  
  
  
  
  

 
  

  A��%, :     �
#�� 9� 95&
D �4L�)     <
 	<��&���� 	<D������ <
CCL4 	D��
 -�G �8�� /      A�<��� ��
* &
 �
)�� "�B�&
 �8#
  ��
*��  �&2�� 72) ��*)��� (  �

 � ����&
 &�/
� &
2&. �4L


             7<2) 	<
�>5 =</
 =<� �B5)��� I
*5�� $:�
 !J��� �K%���
	LK2���.  

  

  
  

  A��%� :      �
#�� 9� 9�*5 =�/�)   	��&���� 	D������
  =<
��
  ��
�&#�� �
���#	D��
-�G�8�� /�8# ��
* &
 �
)�� "�B�&
 

   ��
*� A�����  �&2�� 72) ��*)��� (  9���)�� �B5�� c6�
(A)  
	8
% H & E  �

#)�� A��X,,�.  

  
  

  
  

  A��%� :     �
#�� 9� 9�*5 =�/�)   	<��&���� 	D������
  =<
��
  ��
�&#�� �
���#	D��
-�G�8�� / ��
* &
 �
)�� "�B�&
 �8#

  ��
*� A������&2�� 72) ��*)���( c6�
  �&<2�� �
#�� "&4)�� 
       A��5�� A�
2�� 7��
&8��� �� A�

# ���D� P&.)�&
 (:�)� (A) .

	8
% H & E  �

#)�� A��X�G�.  
  

        L2�<� 	��&���� 	D������ 	
2
�.)�� 	K%�� M���N �5D�
          �
#�� 	
�*5�� =�&/��� H2� �5D &�� �
#�� 9� �
�.�� �&/)2+�

   	�&B6 L2��Hypertrophy       P&.<)��� 	<
�
#�� &
(B�� 9� 
           	<
K���� &<
(B�� 	<%&B� A��5�� A�
2� 	

&4)�+� &
(B�� $
��

     7&
5&

��� =*�)� �&/)2� O�J#�)  A��%-   � � (  I*5) ����
 �	

&
�� 	/�5��� 9� 	
���K%�� 7��5/�� 	5�
��� 	
�&4L�� &
(B��

   
(B�� I*5) ��� L2���&    � � �:&#)� 7&
5&

��� 	5�
���  7&��
	
K
��� ) A��%] (
>#���� A���`� ��>��� �&/)2+��	 	

&
��� 

7&
5&

����.  



	����� ������ �	
��

�� ������ 	
������ �� ����� �� �����) �� ���(  
 

 ٩٣

  

  
  

  A��%- :    �
#�� 9� 9�*5 =�/� )   	��&���� 	D������
  =<
��
 ��
�&#�� �
���# 	D��
 �-�,� �8�� /      �
)�<� "<�B�&
 �<8#
   A���� ��
* &
�   =

&*� –   ��><��� 7<2) ��*)��� (  c<6�


  	
�
#�� &
(B�� 	�&B6(A)    	<

&4)�+� &
(B�� P&.)���  (B) .
	8
% H & E  �

#)�� A��370X.  

  
  
  

  
  

 A��%� :�
#�� 9� 9�*5 =�/� ) 	��&���� 	D������
 =
��
��
�&#�� �
���#	D��
 �-�,��8�� / �
)�� "�B�&
 �8#
 A���� ��
* &
� =

&*� –��>��� 72) ��*)�� � ( c6�


	
�
#�� &
(B�� 	�&B6 (A) ��� =*�)�7&
5&

 (B) P&.)��� 
	
K���� &
(B�� !�Z
  (C) .	8
% H & E �

#)�� A��505X.  

  

  
  

  A��%] :     �
#�� 9� 9�*5 =�/�)   	<��&���� 	D������
  =<
��
 ��
�&#�� �
���# 	D��
 �-�,� �8�� /      �
)�<� "<�B�&
 �<8#
   A���� ��
* &
�   =

&*� –  ��>��� 72) ��*)��� (  ��� c6�



(B�� I*5)& 	5�
��� 7&
5&

���  (A) <
K
��� 7&��� � �:&#)�	 
(B). 	8
% H & E �

#)�� A��505X.  
  
  

�()�$���  
  

      A�<. 9<� �:Z) 	
U&
�
#�� 7&
#���� ���)�� A�� $�� �N
            ��<� Y<�D ���)
 �� !�
2�� �&L5�� �� 1
2 1�2��� QJ �

       ��>��� �� $����� ���)�� ��
 �*�� �� 	
�&D    1�<2
 1
2

   8
 �*�� 	��>N� �
;)         C<� ��<�)�� ����)<*� �D �L5�� �

          ��<�)�� �<5D 9�#��)�� �
:;)��� V*2)�� A�&
> �� �X��&
�
     	<5�>��� 	�)&/�� 	D���� ��#) �+ !�Z
 O�J �;� �*�� $�����

        	


�/)�� �� A�&2�� 	�)&/�� 	D���� �� $��),��, (  &5)
��) 9��
     	


�/)�� 	�)&/�� 	D���� 	�
� 75&# 	
�&2�� )��- �8��/�8#  9� 

"�B��(        	
��) 9� 	��B)*��� 	D���� 3�6 &

�/) $�&�) 9T�
           &<�/
�� &
2&. &
5&
D �
#�� &4
� �4L 9)��� �&2�� 72) ��*)��
          9<���)�� �B5�� L2�� &
�*5 C%2� �5D� �K%� �

� ���

           7��<
8)�� SJ<T� �&<2�� �
#�� "&4)�� O�J#� �.)5��� �
�.��

      ��� ����� 	�
)5 ��
*� A�)� $(B 7�%2    �
���# =
�� �� 	
�&
  ��
�&#��),,(        7��<
8)�� 	4
&.� 	
6���� 7��
8)�� SJT �N �

          ��J�<��� 9<� ��
�&#�� �
���# =
��� ���)�� �5D 	
6����
     $�� 	
5�> A�)K
 1�2) &45#�� ���UK����  �&.� 1
2  ),� ( Y�N

          	<D��
� ��
�&<#�� �
���# =
��� 	6����� ��J���� 9� C5�
  A��K5�)]�� �8�� /  �8# �*��� �>� (      �<4L �<K�� '
�� �D

 !>#���� �
���� $�2 �B5)��� 	
�
#�� &
(B�� �
�. V#5) &
�*5
7&
5&

��� �&/)2�� =*�)� 	

&4)�� &
(B P&.)��� 95T� �
8)�� 

         �
���# =
��� ���)�� ��
 'U&�� $(B �
#�� 9� �B5)�� 1�2
�
         �<�
 9%
%K�� !>#���� �B5�� $%2
 �: ��
�&#���-�-� 

D&*  ���)�� �� 	 ), .(   ���
2 �� 3�)B) ��*)�� 	
&�)*+� ��
      ��:2&
�� �&.� 1
2 �Bf Y�N),� (      �&<�2�� ��<�) �� Y�N



	����� ������ �	
��

�� ������ 	
������ �� ����� �� �����) �� ���(  
 

 ٩٤

         + �<#�� 	
�
2��
# 7��
8) Y�N !�Z
 ��
�&#�� �
���# =
���
      $(B �
#�� �B5) Y�N !�Z
�- 	D&* �      	
�B�� 7�� �� �B5) �N 

      
 ��
�&#�� �
���# =
��
 ��*)�� �5D 	
�
#��   	
�&�K�� 	�
)5 1�2
	
�
2��   ���#�)
&*��Cytochrome-P450     �<D $�Z*<��� 

            O<�J �� I)5
� �*�� �
� Y�D $��
 !J��� �
#�� 9� �
 �
    ��
�&#�� �
���# 1�&: �2�� �J���•CCL3 ��2) "
*
 !J��� 

   
�
#�� 	
�B�� ���� 9�	       7&5�
 � 	B6� $�D 9� (�B 9�&)�&
� 
     � ��
� =��) Y�N !�Z) 9)����
*�&#��       �<: �<�� 	
�B�� $B�� 

         7��&6<� ��#) &��5D $%2) 	
����� SJT� &4� 9���)�� �B5��
      	
�&# �
X �� 	�
�� A�*# �)-(        E&<)2) 	<
�
#�� &<
(B�� �N �

          	*&*<2 ��<#) O�J� &4�&.5 	�
)5 A�

# 7&
�#
 �
�*#�`�
          �� A�<B5)��� 	<
�
#�� &
(B��� ���*�� &45�� 	
JZ��� $������

  	)
���          ��<
#�� I
*5 9� �B5)�� �)�
 O�J�� 	�&2�� �U&�B�� >�K)
          3()<B+ ���
 �B5)�� 1��2� 	
5�>�� A�)K�� 9� 3()B+� �N
            �&.<)5�� 	<
�# $<:� $���D A��
 �
)�
 !J��� ���
2�� ��5
          9��*<K��� 9�*<5�� 3()B+�� �
#�� 9�  ���#�)
&* A�
�B

      #� 	
��D O�J#� �
#�� 	

&
�� 	
����� A�����   >���N� ��T��� A�*
 &T�
X� M��K%���       	<
D&5� 	
&�)<*&# $%2� �
#�� "&4)�� &�� 

        ���
� �B5)��� I
*5�� 9� 	

&4)�+� &
(B�� c.)�) 1
2 �*���	 
 	)
��� &
(B�� &
&/
 �� 	
��B�� �&/5 �),-�,(.  

           9<)�� IU&)5�� 75&# �/� ��>��� 72) ��*)�� 	
��) 9� &��
     $�&���� E&���� 9� 7�4L     �
�Bh� �
:2&
�� IU&)5 �D 3�)B)

   ��� 1
2)- (       ��
�&<#�� �
���# =
�� ���B)*� ��)��,� (%
)�,�- $� /���
2 (         A�<2�� A�<� ��J���� 9� �K�� '
�� �D

   A���� ��
* &
�          =<� �
#�� 9� �
�. 3�) 1��2 Y�N =

&*� 
  !�
#�� 3
�)�� 1��2�     ��:2&
�� L2+ &�# ),� (   9� �
#�� 3
�)

 ��
 ���UK��       ��
�&<#�� �<
���# =<
�� &4U&�DN )��,�) (%, 
$�/           	
*<5
� ��<)
>�� 7
>
 "�J� �*��� �>� �� �8#,:, (

    A���� ��
*+&
 �
)��] =

&*� �     �<D 	�
)5�� SJT 7K�)B� ��� 
       Q�� 1<
2 ��><��� 7<2) ��*<)�� 9� 	
�&2�� &5)
��) IU&)5
          1��<2N Y�N ���)�� A�� $�� VK5
� 	
�&/� 	D�� ���B)*�

 7��
8) 9<T� 	
�
#�� &
(B�� 	�&B6 &T>�
�� 	K�)B� 	
�*5 

�
#�� 	
6
��) 	
��D     �J<T "
<* �� �</)�
� ��*)�� 	4�����
         �
.<) 1
2 �*�� 	
#
5&#
��� 	
&�)*+� 9� !�5���� 3()B+�
            �� 1<
2� 	U��� 	
6
� 	
�&�� �J E&���� �
# �� Y�N 1�2
��

     &T��%� S&
(B� A��2��� 	
�
#�� 	
&�)*+� "�X�   96
� )16 (
        !�5&<: ���) 1�2
 �� C5� &�#�Tolerance     $<�� �&<4LW 

   �*�� 	D��� 	5#�� 	
&�)*��        ���<��� ��
<� �
#�� ���) �N 
            $#.<
 ������ O�)� �
#�� 	
&�)*� ��#) �� Y�� !�Z
 �� 	�&*��
           $(B �� O�J� A�&��� O�)� 9�*�� �
:;)�� �4L
 + 1
2
 �
��

     �� I
*5 9� 	
�*5 7��
8) 1��2N     H2K�� $(B �� �4L) �
#
          	<
�
#�� &
(B�� 9� 	�&B6� I*5) ��� 1�2
 1
2 9�*5��
       ��
 7&
5&

���� 	
���K%�� 7��5/�� 	5�
��� 	
�&4L�� &
(B���

          ���#�)
&* A�
�B 	
�&�K
 O�J ��)/
 &� A�&D� ���*�� ���)��
        �B5)�� =� A�&D 7��
8)�� SJT '���)) +�)� (    =<� 'K)
 �JT�

&5�U&)5.  
         9� ��
�&#�� �
���# =
��
 $�&���� E&���� 9� &6
� L2��
           �*<��� �>�<
 �
�<. !�5�� �&KB5� ��>��� ��*)�� 	
��)
           E&��<�� �*� �� Y�D �#Z
 �JT� A��
*�� 	D���� =� 	5�&/�
           �2� ��
 ��
�&#�� �
���# =
�� �N 1
2 >�#��#�� �� �
K)*
 +

 �&4�i� 	

*��� A�&6�� $������Stress factor  !�Z<) 9)��� 
            3<�)�� �J<4� $�� �� $:�) 	5��>)� ���D� ��4L Y�N),G (

      !�Z<
� 7&5
)��
�� E&)5� Y�D �:Z
 �� �
#�� 3�) �� �D (6�
  ��5�� 3�6 Y���         ���)�� Y�D A�

# A��� &4� 	
�
#�� &
(B�� �N 

          �<
8)�� 7��<.Z� V&
� �&� �J4� 	
��&B�� 7��:Z��� ���5+
 V&
� 9T� �
#�� 3U&L�
>
�
�>5��)�5
�� �
5
� � A�
�B �&.5 

(ALT)     >
�
�>5��)�<5
�� 7
)�&
<* � A�
�B� (AST)   9<� 
         	
K
L��� �
#�� 	�&2 Y�D 3����� 9� &5�D&*) $%���),� ( ���

             ��<�� $%<� 9� &
�5�� 7���>� �� �U&�B�� SJT �
� �� L2��
           �<T A�&
>�� O�) "
* �� �/)�
� A��
*�� 	D���� =� 	5�&/�

 $�B 1��2            Y<�N !�Z<
 &<�� 	
�
#�� 	
�B�� ���� 	
J�K5 9� 
       �&
> ��#) ��� ���� Y�N �U&�B�� SJT E��BA     9<� �U&�B�� SJT 

��
���            7(6<��&# �<
#�� �<
X Q�<B� M&6D� �:;) 	�
)5
    "�/�� �� 	��B���),�(        	
&�)<*� �N 	*����� SJT �� I5)*5 �

E&���� �
# =
��
 ��*)����
�&#�� �
���#  �)<*� �D 3�)B)  	
&
          1<
2 �<� ���UK��� ��J���&# 	
�
)B��� 7&5��
2�� 9� �
#��
     9<� �<
#�� =�.<) �� 3
�) �4L
 �� 1
2 	
6���� 7��
8)��
         + C
�D����)�� A�� VK5� 	
�&/� 	D�� ���B)*� �5D E&����
           �<
#�� =�.<) �� 3
�) 1��2W EJ��5# E&���� ���B)*� �#�


   
 C)��&�� �5D 9

��)��  �&#�� �
���# =
����
    	<D���� ��6 
	*����� SJT 9� A��2��� A�����.  

  
�
�����  

  
1. Haschek WM, Rousseaux CG. Fundaments of toxologic pathology. 

Russell Cand James , California : Academic press; 1998:131-133. 

2. Pan X , Hussain FN , Iqbal J , Feuernan MH , Hussain MM. Inhibiting 

proteasomal degradation of microsomal triglycerides transfer protein 

prevents CCL4 –induced steatosis. J Biol Chem. 2007 ; 282(23):17078-

17089. 

3. Saif YM , Barnes HJ , Glisson GR , Fadly AM , McDonald LR , 

Swayne DE. Diseases of poultry. 11th ed. Ames, Iowa : Iowa State 

University Press; 2003:1148.  

4. Yorozu K, Fujii E, Teruya S, Ogawa Y, Ito H , Suzuki M, Sugimoto T. 

Lobular differences in fibrotic changes in rat cirrhosis model induced 

by carbon tetrachloride. J Toxicol Pathol. 2004 ; 17:267-274. 

5. Siegel RC, Chen KH, Green JS, Aguiar JM. Biochemical and 

immunological study of lysyl oxidase in experimental hepatic fibrosis 

in the rat. Proc Natl Acad Sci. 1978;75:2945-2949. 

6. Avasarala S, Yang L, Sun Y, Leung AAW, Chan WY, Cheung WT, 

Lee SS. Atemporal study on the histopathological biochemical and 

molecular responses of CCL4 –induced hepatotoxicity in Cyp 2e1-null 

mice. Toxicology. 2006 ; 228 : 310-322. 



	����� ������ �	
��

�� ������ 	
������ �� ����� �� �����) �� ���(  
 

 ٩٥

7.  Dixon WJ. Efficient analysis of experimental observations. Ann Rev 

Pharmacol Toxicol. 1980 ; 20 : 441-462.  

8. Luna LG. Manual of histological staining methods of the armed forces 

institute of pathology. 3rd ed. New York : Mac Graw Hill Book 

company ; 1968:38-76. 

  .١٩٨٩ ،�'&$# %��$# ا�
�ص�: ا�
�ص�. ا�
 �� ا�� ا�ح��ء.  ا��اوي، ���� ��
�د .٩
10. Bochsler PN , Slauson DO. :Inflammation and repair of tissue. In: 

Slauson DO, Cooper BJ. Mechanism of diseases.3rd ed. Missouri : 

Mosby Inc ; 2002: 225-226.  

11. Vendemiale G , Grattagliano I , Caruso ML , Serviddio G , Valintini 

AM, Pirelli M , Altomare E.Increased oxidative stress in 

dimethylnitrosamine-induced liver fibrosis in the rat : effect of N-

acetylcystiene and interferon alpha. Toxicol Appl pharmacol. 

2001;175:130-139.  

12. Yang YS , Ahn TH , Lee JC , Moon CJ , Kim SH , Jun W , Park SC , 

Kim HC, Kim JC. Protective effects of pycnogenol on carbon 

tetrachloride- induced hepatotoxicity in Sprague-Dawley rats. Food 

and Chemical toxicol. 2007: 260-266. 

13. Fernandez G, Villarruel MC, Ferreyra EC, DeFenos OM, Barnachi AS, 

DeCastro Cr , Castro JA. Carbon tetrachloride- induced early 

biochemical alterations but not necrosis in pigeon’s liver-model in 

toxicology. Inflammation Research J. 1984 ; 15:463-466.  

14. Hayes MA. Pathophysiology of the liver. In: Dunlop RH , Malbert CH. 

Veterinary pathophysiology. State Avenue, Ames: Iowa State press; 

2004:388-394. 

15. Chou W, Lu C, Lee T, Wu C, Hung K, Concerjero A, Jawan B, Wang 

C. Electroporative interleukin-10 gene transfer ameliorates carbon 

tetrachloride-induced murine liver fibrosis by MMP and TIMP 

modulation., Acta Pharmacologica Sinica. 2006 ; 27 (4): 469–476.  

16. Godoy HM , Diaz Gomes MI , Marzi A , Ferreyra EC , Fones OM , 

Castro JA. Chicken resistance to dimethylnitrosamine acute effects on 

the liver : a comparative study with other species. J Nah Cancer Inst. 

1982;69(3):678-691. 

17. Gabriel LP. Toxic response of liver in lcason. Cassarett and Doull’s 

Toxicology. New York : Macmillan publishing company ; 2001: 286-

288.  

18. Murray PK , Granner DK , Mayes DA , Rod WW. Harper's illustrated 

Biochemistry. 26ed. Boston : McGraw Hill companies Inc; 2003:255-

260.  

19. Lumeij JT. Avian clinical biochemistry. In: Kaneko JJ , Harvey JW, 

Bruss ML. Clinical biochemistry of domestic animals. New York 

:Academic press; 1997: 864-870.  

 


