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34��- #4 �� 56�&! �	 7869� :��� �-: �&;�<� ) �=�;��.&�	��	 ���.�� #��&> ��?.  /�? A& B0��1� �' 

#- ��A&&<� #6��" C9�� ���4B /� 3���� ;��56�&!�(� #�	� �? /D�> /<;�E- �	 .	)� ��( �1� �F�G' ��?

) %����&��'( ����������� 5! I'6J-5 :10 :20 :30  )40 #'&-��-��? �� (�6&; �	 ���)�&� ��?� �3&

 #��-" �"�� �	 ���J�'B ��Q( #?�-14  ")�#!��� ��-" �	 ��&?�- "� ��&R��9 .3� ��?12 :24  )96  �B�!

 )A&4T ? "� U� 7  )14  ")� :5! W�<- �	 ��&�������X�� 3�  Y��J6!� "� U� )��! :�.&- �

��-��?)�&� ��?��3&  Z��6� .3� [X4! #!���� ����	�� �)� /�/<;�E- ��\� �D�>  [?�( �34?	

#4<- ]�E! �	 ���	T3 #4<- [��.�� A&4T ? ) ��	T4 ��! �� /���^- �	 �3� �� &� ��&?�-  �)��3?�� 

	�� )05/0<P(\?�( A&4T ? .�	 #  �`��T3  /�T4 ��!  �3?�\- ��93� )05/0<P(� . /'( ��a �� #

�3-� �!	 /� Z��6� %�!�: ��� �� ! b.c ���J�'B ��Q( #?�- ���� %����&��'( 5! [(� �& ! �� 3�3

/^`a#- �34�	�� /( ��-��? 7	�<� �� �3�3� 0��1�:�3&�)�&� ��? � ) # �&;���6- �&;�<�A�� 3�  #?�-

	��	.  

��/	'� :�1�,- ��-��? :A��()3�� 56�&! :�"�)�\( �� !���J�'B ��Q( :�3&�)�&� ��?.  
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 :�&< c 3�� �).��")� [��.�� �� �")�-�

��
c �� 	�` ( 	��- #���F )��)� �!� ) 

 3�� /� /6���) #��
c �&< c ���F A&-��

 0�3&;�� [��.�� ���� �\� .�!� �"�)�\(

#��& &� ��?	�( +�,- :�"�)�\(  ) �� !

�� :#��`� 0��� f�	��	�)#��-��? ��?  ��

 �� +�,- [��.�� A�� /( �!� �	�	 [��.��

���" 08$\-#E&g- �	3<6- 34��- #�	�;� 

f��4- h� ) i�9 ) :A&4T ? #�8$\- 
����� ) 0����&> ���� �!� �	�� ��� ? �?

)Ecobichon, 1996( �
4� /� h� #�	�;� .

 ) #$�.&� 0��&&j� �� �!� A$ -#6��"  ��� ?

 	��- �34��.� �3� k> k&;	 /� /$'� :3���

 .&� #��& &� #�	�;� :h� �	 h�'E-�� ) # !

#- 	�X�� #��& &� �� ! /�)� #� +�,- .	��

�3 B#�	�;� ")�� k-�B A��� .(� 6-�&F ��?

#- h��> /� /;�! �? ��
c �!��! �	 .3��

��&'&- 0��� ) 0��\> /� 0���9 �*	 �?

"�)�\( 0*�,g-#- 	��) �344(:A�����4� . 

 	�X�� ) 0��� ����3- ���� ��"�)�\( l'F�

�&;�<� �	 �	"�� ) 	�!/��-�! ) �?����� ���

��)�4� /� �� ! /' c "� #��& &� ��?

�	�)� �)� �"�)�\( 3��)Anon, 1995(.  

"� /' c �� ! �"�)�\( 	����(��  �� !  

 %����&��'( 34��- ������������!��� ! . 

"� [&� #��-���( �� ! ��� ? /� ����������� 

50 #��,- �� ! 3m�	 k&$\� �� ��
c �	 

#-7�64( ���� /( 34?	 ���! ) 0��\> 

�n�- ������c 	��- �	��6!� ���� #-3��&� 

)Assis et al., 2010( [4(��� �'B /� ) 

�	�6�� �	 o&g-0��1� :#$\9 ) #�� ��? 

���"������c �� �	��" ��� �&F+3? 34��- 

#���
- ���! ) ��&?�- :����
-3���	 ����	 

)Assis et al., 2010; Watts, 2013( .  

 ����������� �� ! "� #$� %����&��'(

 ��� �!� 7�! �� �� +�,- ��.&- /(2000 

0��1� �'B /� �-� 	�� *�� ��&��  �� �� �2-

 ���" o&g- �p��> U��=� +3?�&F f-��c

�$��-� ��.&- +�,- �� �� 	)3g- 	�( �-�  �	

��?��\( �	 7�> /<!�� ��4T ? ��.&- +�,- 

�� *�� �!� )Assis et al., 2010; Elelaimy 

et al., 2012( . qB�� %����&��'( 5! ��
-

5�.��( ��?�#- �3� �	 "��6!� A&;��	  ��r )

 ��4( �� �	��" 0����� f�	 ���� /( A�� "� �?

#- �	��6!� �� ! �	 344(�� ����� #6-)�^- �?

�	�3� ")�� 	�9 "�3��:  �)�� A�� "����[( /� �?

 	��- #<&!) ��a#- ���� �	��6!�3��&� 

)Elelaimy et al., 2012(.  
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�� ����3��c �)�	 �	 �"�)�\( �� !  	��-

%��> ) l&!����� k9�	 #;�'! [4(�) 

#-34?	 ) qB�� �^;�� �& ! #;�'! ) �	 ���
� 

l&!� ��?�	��" 34��- 0*869� :#$�=�;��.&� 

#��& &��&� ) ����#69�4�  �3�" 0�	�c�- �	

#-3��� )Prusty et al., 2011; Watts, 

2013(. �6\&�  �!)	 #��r ����������� �� !

:�	�� � / #;�'! ��\F "� #6>��#-3���� ) 

0��&&j� $�=�;��.&�# �	��" "� /' c �&&j� 
 5�&;���6- ) �&;�<� �	5�.����-��? ) �? �?

#- 	�X��344( )Uzun et al., 2010( �	 .

56�&!�(�" �*�� �	 ��&?�- #�� ��?� ��&X

3���	 ���� #���F. A�����4�:  0��1� #���"�� ����

�34�*���? #E&g- 	��- �	��6!� ���� #-3��&� 

)Bhagwant and Bhikagee, 2000(.  

C9����? #��9 /� ���4B #$� "� 

C9�� A��6 
- 0�	�c�- �-8! A&&<� ��?

 A&&<� �	 A&4T ? ) %�6!� o���� �	 �3�"

�34�*� 0��1� A&&<� ) �3�" 0�	�c�- �� �?

o���� �-8! 56�&!�(��? 346�? 

)Mekkawy et al., 2011( .  

 ��	�^- ) #4 �� 56�&! 	�$' B �� :5! A��

7�'!��? #��9 )Al-Ghanim, 2012(: ��^;� 

 %�6!���� 0��&&j� :�&��3&�(�5�.�� ) �? ��?

 � !8� �	 	�c�-)Ambali et al., 2010(  )

 ���6�� 0��&&j�)Halappa and David, 

2009( ��-��? .	��	 �&1��)�&� ��?�) �3&T3 

 )T4 �	 �	3<6- #$�=�;��.&� ��?34���� �	 (

 .346�? �&��	 %�6!� ) ��6�� :� � :3�� #a

 ��\� 0�<;�E-#-?	43  k6J- 0�`&(�� /(

�344(  �"�)�\( �� ! /' c "� #4��()3��

��-��? 	�$' B ) 3&;�� �� #��.�� �&1�� ��?

)�&��3���	 �3& )Jugan et al., 2010; 

Khatun and Mahanta, 2014(. "� A�� :)� /� 

�G� #-3!� CJ\- �	�( 0��1� �34�*� ��?

 0�	�c�- �� �"�)�\( �� ! 34��- #��& &�

) �.�� C9�� A&&<� A&4T ? l!�4- ��?

#�	�;� �&��p A&&<� ) A& J� �����	 �? 

56�&!�(� ��? ������ h�46c� ) 5
- ��-� #��

 �	 �&&j� .3���C9�� #?�- #�� !8� ��?

l&!� 	�c) �34?	 ��\� �	 #;� 6>� ��?

���� #9����3�� ) �?#'9�	 ��? 346�?  )

#-����43 /� ���4B C9�� A&&<� �-8! 

��&?�- /� ��( 3�)� )Simonato et al., 2008; 

Mekkawy et al., 2011(.  

-#?� ��-� �� ��Q( I'B���9 

)Ctenopharyngodon idellus(  #?�- #B��

��Q( �	����9 "� ���J?�&� A��&� h� ��&?�-

(Cyprinidae)  ) �&!� s�� #-�� �!�

)Weimin, 2004k&;	 /� #?�- A�� .(  3��



]22[  ���	�
���
� � ���	���
�                                                            �
�� ����� � ��
����  :� ���!5)2 $(1396  

 

f��! ��&�� /��'B ��$-� )#��	" :�?�J6!� 

7���(/��9	)� ) �? �? /� 0��m#6��"  )

?  l!�4- �	�,6�� ��)�� k&;	 /� A&4T �	

�!� /6��� ��\6�� ) [J� ��
c #-� �  /�

 7�! �	 /( ���a2010  "� [&�5  A� ��&'&-

 A�� .3� 3&;�� ��
c �	 ���J�'B ��Q( #?�-

�7���( ) �?�J6!� �	 �6\&� �� /�� ��? [$?"

�"�)�\( ��)�� #-34?	 )Weimin, 2004:( 

�����4�A �	 W�<- 5&^6�- �� ! ) h8D����? 

��	 ���� �"�)�\(�.3  

 �-� /��� A�� �	�,6�� �& ?� 	�c) ��

 t&�	 #!��� 	��- �	 #<-�c 0�<;�E- ��4(��

�� 5! 0��1� �)� %����&��'( ���������

��-��? ��? /� ��&?�- �3&�)�&��u�)  #?�-

�!� /6��R� 0��m ���J�'B ��Q(:)� A�� "� . 

$�=�;��.&� 0�<;�E- ��X��#  #!��� �
c

 �G� /� ��)�D ��-� ��&?�- �-8!#- .3!�

�D�> [?)u� "� +3? 0��&&j� 3�)� #!��� :

��-��?��? �3&�)�&� �g� �&1�� 5! ���[( 

 ���J�'B ��Q( #?�- �	 %����&��'(�!�.  

  

?�� � �'
$�%  

 "�&� 	��- (��-�) ���J�'B ��Q( ��&?�-

 [J� #?�- ��)�� ��?�J6!� "� [��-"�

 #m�,9 /&-)�� ��6!�
� ��R\��-"� /� ) /&
�

 #��^&^g� /��4�� ��� ��&� ��R\��	 k^64-

 �� ����"�! �
c :[��-"� ��X�� "� k`� .3�3�

/�� � ��R\��-"� o���� 03- /� �?10  �	 ")�

��) #$&6!8� ��?300  .3�3� ���3
R� ��6&;

/�� � UQ! �	 �?15  h� 5X> �� ��)150 

 �6&;����  �34\( �G'F A&&<�)50LC(  5!

 ���� %����&��'(3�3� �	�	  �34\( �G'F )

�� %�!� ��.&- 0��'� ) /� �)� .&;��� 

Probit  ��.�� ��� �	SPSS 21 A&&<�  3�

)mg/L22/0=50LC(. /�� � �� "� U� �	 �?

[��-"� o����  ���� .346��� ���� �34\( �g�

�34\( �g� [��-"�: /!  �G'F10 :20  )

30 3m�	 �G'F �34\( 5! %����&��'( 
) l&��� /�mg/L022/0 :mg/L044/0  )

mg/L066/03?�� �)�� w� ) ( :(5! 3���) 

 w� �?���$� /! ��:  �	�-�3�.  �� &� �? �	20 

 �") A&R��&- �� ���J�'B ��Q( #?�- /<E�

2/1±13  ��� ��&?�- ) 3� �	�	 ���� 03- /�

14  ���� �G� 	��- ��?�� &� W�<- �	 ")�

 .346���  

[��-"� ��)	 7�a �	 ��&?�-:  )	 /��")�

 (����� :/4&r �(��) �&'� ���F �� ����

#- #?	��F x)�� "� k`� ")� w� .3�3�

[��-"�  ��&R��9 "� k`� ")� w� A&4T ? )

 #?	��F3� fE�. C9�� /� h� #�&( ��?
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#- 7�64( /��")� ��a 3� ��)	 7�a �	 )

 /��")� [��-"�20 ��) h� 3m�	 y��<� �?

#- .3� #a �	 ��R\��-"� #��4�)� ��)	

 k-�� [��-"�12  ) #��4�)� �B�!12  �B�!

 .	�� #$������ 3� #<! a �	 o���� �� �7� 

[��-"� ��)	  ) 3�� � #��� ���1k-�B �
4� 

 �&j6-�G'F?��  I'6J- 5!3��� )Mishra 

and Mohanty, 2008(.  

 ��&?�- "� ��&R��9��-" �	 ��?12 :24  )

96 �B�! ) A&4T ? ")���? 7 ) 14 U� "� 

x)�� [��-"�: "� /&>�� /��! #-	 ��X�� 3� 

)5 /<E� "� �? (��-". ���� [X4! ��-��?��? 

)�&�� �3&��!:  #?�- �? ��9 /�� � k9�	

�)3� [��-"� /;�; 	�^<�� 3D �	�- /��� �?: 

 k^64- 3� 	)3> "� U� )2  #;�3  /^&�	

���� �(�>:  7�^6�� 
� �	�� �)�> w!8� /�

 .������9 �� �� "� U�/�� � :��&� �	 �?

7�TJ� ���3
R� ) UQ! /� ��R\��-"� C&J\� 

#`a �����  .3� k^64-/�� � UQ!��?  :��9

 =����6��! 3�)10  �� /^&�	 �B�!3000  �)	

/^&�	 �	 (#�)� "��) ��! ) ( :�3-� �!	 /� /�

/;�; /� z��! o!�� #-��� +�)34�� ��?5/1 

#'&-�6&;� 3� k^64-.  ��R\��-"� �	 UQ!

��-��? �3&�)�&� ��? #!���� ����	�� �)� /�

[X4! 3� )Khatun and Mahanta, 2014( .  

�	�	 k&'g� ) /�.X���� "� �	��6!� �� �? ��.��

 SPSS 20 ��X�� /��a w� U�����) .&;��� )

#4<- +869� 	�c) 0��m �	 .3� A&� ��	

�� &� :�? "�U��)�� ���� A$��	 ��-"� �34�

A&R��&-) 3� �	��6!� �?05/0<P.(  5!�

��� o!�� �?��	� � ��.��Microsoft Excel 

2010 .���� 0��m  

  

@���.  

#�u�) h� #��& &� ) #$�.&� ��?k-�� 

 A&R��&-�-	:7�'g- �u&�(� : pH  /� ���� )

 l&���C°1±28 :mg/L4/0±8/6: 2/0±9/7 

) µs/cm845 �"�3�� .3� ��&�  

 Z��6� %�!� ���3-� �!	 /�  "�[��-"� 

��� 5! �&1�� ��.&- �� %����&��'( [(

��-��? ���J�'B ��Q( #?�- �3&�)�&� ��?

/( 3� CJ\- ��-��? ��.&-)�&� ��?� �3&

��! #?�- U� "� 14 ")� /
c��- �� 5!: 

 �� /( ���a /� 3� �	�
\- 0��&&j� ��r	

[��.��  A&�()�&� ��-��? ��.&- 5! �G'F

(T4) [��.�� #4<-���	 �� ��\� 	�	 

)05/0<P(%�!� �� . .&;��� U�����) w�/��a 

0)��� #4<- ���	 ��-" �	12  )24  �B�!

�G'F A&� �3?�\- 3?�� �)�� ) I'6J- ��?

�\3 )05/0>P(��-" ���! �	 �-� . �� � A&� �?
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 +869� �?�� &�#4<- ��	 �3?�\- 3� �� � )

 +869� 3?�� �)�� �� �?�� &�#4<- ��	 ��\�

 3�	�	)05/0<P( �!	 /� Z��6� %�!� �� .

�3-�:  �	 A&�()�&� ��-��? ��.&- A��6 (

 3?�� �)�� ��-" �	12  �B�! A��6\&� )

 ")� �	 �� ��.&-14  �G'F �	 )066/0 

#'&- �3?�\- %����&��'( 5! �6&; �	 ��� 3�

k$�) 1 .(  

  

  

  

 A
�1:  B��-�(�� �
$�
% &'(��)�(T4) C�� �� D(E$ �� �'
3+,4 �
5- 2%�$ �� *
+�(��(,- F-

 2.�$G �G��12  �� C4��14  B�I.��$) G��± ��'1.���' ��KL(  
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�� %�!� w� U�����) .&;���:/��a �	 �)�� 

��-" �� � �	 3?��#4<- +869� �? ���	

#4<- +869� A&4T ? ) 3\� �3?�\- A&� ��	

��-" ��?12  )24 �G'F �	 �B�! ��?

) 3\� �3?�\- I'6J-05/0>P A�� A&� �-� .(

��-" ��-" ) �?96  A&4T ? ) �B�! ��?")�

7  )14 #4<- +869� 3� �3?�\- ��	

)05/0<P k$� |2.(  

 [��.�� �� :�3-� �!	 /� Z��6� %�!� ��

��� ��-��? ��.&- 5! �G'F A&�)�&�)3�

(T3)  ��-" "�12  [��-"� x)�� "� U� �B�!

 ")� ��14 #4<- [?�( 	�	 ��\� ���	

)05/0<P ��.&- A��6\&� Z��6� %�!� �� .(

A&�()�&� ��-��?  A��6 ( ) 3?�� �)�� �	

 ")� �	 �� ��.&-14  �G'F �	 )066/0 

#'&- 3� �3?�\- %����&��'( 5! �6&; �	 ���

 k$�)3.(  
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Abstract  
Chlorpyrifos is one of the strong organophosphate pesticides that use very 

much and lead poisoning, disruptor in immune and physiology systems and live 
activities of aquatic organisms. Therefore, its effects can use as the biological 
indicator in a determination of pollutants. In this study, the effect of different 
concentrations of Chlorpyrifos (5, 10, 20, 30 and 40 mg/L) were investigated on 
thyroid hormones of grass carp (Ctenopharyngodon idellus) during 14 days. 
Blood sampling performed in 12, 24 and 96h and also 7 and 14 days after the 
exposure. The concentrations of serum thyroid hormone were determined using 
Radioimmunoassay method. Results showed the significant decrement in the 
serum T3 and increment of the serum T4 in the treated fishes in comparison to 
the control groups. In addition, the decrement in ratio T3/T4 was observed 
(P<0.05). In conclusion, the Chlorpyrifos is classified as an intense toxic 
pesticide for the grass carp that have high effects on the fish thyroid hormones 
equilibrium, metabolism activity, and growth.   
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