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چكيده
.ون استيت فعال پاراتيمتابولپاراكسون.استاكسيدان بدن هاي آنتيهاي آزاد و اختلال در سيستمتوليد راديكالق ياز طرها اتسمي برخي از ارگانوفسفآثار:قدمهم

.ييدان كبد موش صحراياكسيستم آنتيسبرپاراكسون ريتأثيابيارز:هدف

مختلف يش كه دوزهايو سه گروه آزما) نونيازيحلال د(گروه كنترل :قرار گرفتندگروه4در يصورت تصادفويستار بهادنژنرآزمايشگاهيهايوشم:هاروشمواد و 

. دشخارج كبدهوش و بافت يوانات با اتر بيق، حيساعت پس از تزر24.افت كردنديدريقصورت داخل صفاهرا ب) گرم وزن بدنلويگرم بر كيليم1و3/0،7/0(پاراكسون 

و ) LDH(دروژناز يو لاكتات ده) GSH(ترانسفراز –Sون ي، گلوتات)CAT(، كاتالاز)SOD(سموتازيد ديسوپراكسيهاميت آنزي، فعالكبدبعد از هموژنه كردن بافت 

.ن شدييتعييايميوشيبيهاتوسط روش) MDA(د ييآلديو مالون د)GSH(ونيغلظت گلوتاتنيهمچن

در را GSHغلظت كهي، در حالدهديمش يافزاmg/kg3/0از بالاتر يدر دوزهارا MDAزان يو مLDHو  SOD،CATيهاميت آنزيپاراكسون فعال:جينتا

در ش و يفزاپاراكسون الوگرم وزن بدن يگرم بر كيليم7/0و 3/0يدر دوزها)P>05/0(يداريطور معنهبGSTت يفعال. دادكاهش دار يطور معنهكنترل بگروهسه با يمقا

.يافتكنترل كاهش گروهسه با يدر مقاmg/kg1دوز

ش ياز افزايدان ناشياكسيآنتيهاميت آنزيش فعاليافزا. شوديموابسته به دوزويداتيآزاد و استرس اكسيهاكاليد راديتوليباعث القاپاراكسون احتمالاً :گيرينتيجه

ون يداسيبا پراكسMDAش يآزاد است و افزايهاكاليرادمقابله بايدان براياكسيآنتيستم دفاعيسييدهنده نارسانشانGSHكاهش . استبافت كبد ييزدات سميظرف
.كبد همراه استيغشا

ييموش صحرا/ كبد/ديپيون ليداسيپراكس/پاراكسون/هادانياكسيآنت:هاهواژد يكل

�#,� ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ��.�$ �/��� ���� ������� 
�0(1�� �,�"� 23�45%�&67 � :9:�9

همقدم
6;<���$,�%�=�	 �3�� %�>�"���)?@�1,#��= ,� 
=A�

?BC7���>D���/��E(���( ���6F@� G1�C( #�!���)9#H .(

� ,�)� ���)=�	 I�
 %�>(�@ ���C��(�";( ?�� I��� # ? ?

�7��( # J�(���� ��(�";( 1���!� K,��$ ?�?@)L.(

�)=�	 I� %�>
?�$� %,�7M���)�6;< N�� �) �!� 
�

�@)�O ,� ��O�( I)��P G�B< ���)Q�= 2�( 1��F@� I����. �

� ,��()��P I)F@� R"0	 # 2�SQ�=�I�)���& TQ�=�U��) T

�)( ��0����$)9#H.( ��;=�,��Q��F(� G�B< ?+��� V=

	�,��� ��#)/�"@ 1��,)?<P IV= �3?@� . %!�

(�";(�� ��+ ?) I6;<���$,�%��@ 
 ?>;�) S(��� ��,��A

"3����C"( ��O# � # ?@� ?����6F@� ?� 1�) I

��6;<���$,�@# ,�W �P ���6F@� 1�C3 ��3��,�� 
(��� R)X#5( .

CY"3�� I)=�	 I� Z
 ���C�)#,�� TA#, �[\(A=��$ ,� ��

/��� 2�]����,�� ��,�= �)^.(

�	_ ��C=�@# `�B� 1�,�[P�� %#�6F(A=�	� %�>

6;<���$,�%��!� K,��$?@�)X( .;�,�A� 1�) I,�[P

_�>	,�� ,��( �P��)F@� 2�SQ�=�I a@�	 
/� ��,�!� 1��F@�

��/(�2;�3A�)Q��@ ���( ��Q����� .)/�� 1�)��/( I�2; �3

Q�	���, !)G�/�3A� a@�	 ��1P)=�	 I�# %�> ,� G.Fb�

@�2F;�3AF�P�;=�� �! ��!?@�)X#4( .Q� 
� c�C	 S

d.eF@�� ��"Fb�@ ,� �3�"���)6;<���$,�%� �3 �,�( ,�

�@) �,�[PD�Q�= ,��( 
 
F;�#��I� �1��F@�) S(��� I



O�+ �,�fC(���B(.D� �F=�A�6BO K��(�A��;� �g���� �F=���,�/"3 #

�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 / ��)��9LijH

%#�6	�3A1,�A �)!/)� # !�,�� ��) �3 !)� 1� T) I

=�	��>@,� 
��$�!O �, %��=�.

��� ,�)>_ a�B��Q�	 I���, dM+ # !)G�/�3A G��B	 ��1P

�,�� ��O# .	 �!�G��B� ,�)P�< I) Z>@ !C��Q�A k�F@�

;=��	�!�l	 1#� # ���U�Q�	�� %��A mW@ ,�

G�/Q�(#�=�(�3AQ��@�(����)i.(F�P�;=����!�3A

��P)"�n��;=����@ ��!�)1�	�";)SOD (1o�	�= #)CAT (#

F�P�;=����!�3AD����P)"�n���	�	��$����@�2F;�3A

�7��@P ��� ,� �! c�<��Z�3A������, 1�)G�/�3A ��1P

?@�)j#9:.(7�fb���P 2�( ?) 2SOD #CAT ��Q� S�p

 ��� ���P��� ?&	);=� k�F@� a�	�!� �?@�)99.(�)#� I

��AG��@ �!��( �!�1�F+���� ,�) a>_�B�,#�gA

?@�)i( .

( ���� %�BQ�W(� 
= !3�6;<���$,�%� �3Q�	 �� !

��,)G�/�3Al	 N�� ��1P��@ ,� ��2F;�3AF�P�;=�� ��!

;=��� # G��@�@�!� ��Q�E�!A( q��D� !���)L�9H#9L.(

l	��Q�B< ����P ?)2�3AF�P�;=����<� # ��!);=��� V�@�!� ��

Q�E�! �3�[� ,��0	)=�,�b ��	o�(���&7 K�( 
 ���)� ,�

,�)@#�F�?��!� K,��$ �"@.� # r��?@�)L#9X.(�F�) �

���(�Q �[� 
BQ�W( ����&7 K�( Z�p � ��!C�)
 ?@�

�!(P?@�)95 .(� d�_ 1�)���= �[� 
BQ�W( � �����) # k�6

@��F(�E)�(1P T]�= K�( !>= � I)3������<� �) V

?n�D�3A�@(�sb���3A!>= ��/�"�Al	 #�� ,� �

sb���3AF�P�;=���!� K,��$ ��!?@�)9L .( ,� %#�6	

=�	 c���@,� �,�( 
��$ # Z� 
O# 
�O��( ��(1 # 1#� �

�"	)?@� `�Fe( %�BQ�W( � .,�I)�
BQ�W(��0	 �[�) ��+ �

sb�� � ��;=�,���3A;=� k�F@��	�!�Q # ��E� !

;=����@�!� ?<� ,� ��!>=��&7 K�(�)@,���!�?@�.

هامواد و روش
7 �#�
�.���!:� �,�( ���(�(�>QP S(�� 1��#�$ ��@ IA

)BSA(@� ���	 !A#��=F@�� T)TCA(� ��	�/�I(P�!��P�I

�A�=���	��!)NADH( � !�@�	��,��,�F)T)TBA( �

;=�	���F	����#�� �9�#��=X�H�A��#�F��C)CDNB( �

�A	���t��#�F#�C�)T@��!)DTNB(�@�� !

;Q�@�6Q�@���T)SSA( �	�	��$���, �)#.<�>)�@ # I) ���( �

��"���)u�( ?=�� 1� o� v��b 
O,� �)Merk( #

@��"�A)Sigma(��"QP�b),�!A!�.	��S��;=�,��) v��b

jj!7,� (@ ?=�� 1���b �"�),�!A!�.bw G��&(� �P ��

 ?n�D �mg/mlX ID#, ,��	 %,w�?p, # !� 
�3A

!@ %�6;< �<� 1� ���6F@� � Z@�C() 29:(��� ,o�(4=pH 

 �P 1�
!(P ?@�.

��8�%#�:�)#, 
BQ�W( IAK�(�3A�(1P)3��������y�

,�F;)#�1# ��#!&( ,��H::�H5: ��0�� ��$!� .+� ,� %����

+�/��� ���� ������� 
��e������
�...)��(��� ?&	) a

>_�B�,�	 �,��)/�!CF<�$,��p zP # �MD � . �p.b� I)1��(

 r.b� 
F�"= !�)�	 �,�( 
= �3���)�(1P %�����+ � ,�=


�� �/��� ���� ��������)...�� ( %�����+ � ,�= ���C3 ���

 ?)��, �3���)�(1P�!.

9���.��8�%#�:K�(�3A��&7�)
<��f	 %,�7� ,�

X �#�$) �#�$ �3 ,�4�@ (�	;�!�!� 2 : G�FC= �#�$ ID#,

 ��;=�,�� G.+ ���C� 
 �, %,w�(1P �#�$ 
@ #)V
=

;=�,��� � �,�31#� ,�AL/: �4/:#9(���= � ��$� ��$��

 �! �1#
p�67 Sb�� %,�7�,�)!���"� ?<� .HX?��@

t�,�	 1�){�K�( �	� � �3� 
 # |,�b !>= ?<� # K��

���( �U#�F)�� G��F�� R��!�.�(1P 1#, ,�)?<� �V�3A !"0C(

1�	 ?p� 
 �!�) ?>;� � # I9:9:%�6;< �<� ,�Q�@� I

!� 
�U�"3 .
��"� �P 1� t� ,� �3g9H::: ,�X 
 
O,�

 %!(95p���F��@ 
�) U�6�! .#, G��&( 1��)��A V0C@

sb���3A����"���)!� ���6F@� �n� �,�(.


 :;	,�9��5 /#<��=:��A�1�!��$��A	#����I � 20+

>@�C(� 1��U�"3 ?<�
�, 20+ 
ml9 # �!��@,mlL�1

�,�<��� G��&()#�+A@�(�=��)��?�� # G���	� ,� ��

@���6;<!)T ( %!( 
 # 
<�g� �P 
9:p�� 
�/�� 
��! .

 |�( G�_ ,� tE@5j5 !� ?}��p zMO �F(����?n�D #

	#����I
��"�#, 1� �3A(C&C� �,�!��F@�	#����I 1� ���6F@� �

G��&(mg/ml 9(�>QP�#�$ ��@ IA)BSA ( 
>@�&(�!)9^( .

)�> :;	,�4SOD:Q�B<� ?SOD�� �) %,!p 


;=����@�� !)1�	�";,�,��(+��� q��Q#1��F	��#�F� ��


@#� 
�);=����@ ���?<�$ ��0�� !)94.( 
>@�C( 20+� 1�



 ��[~	� ��;=�,���F�P 2F;�@��!�;=����@�!�;=��� #...

L�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 /��)��9Lij

�U�"3 ?<�
 �EDTA9/:!@ ,� ,o�()@ 2���� !

L/:(���# ,o�(NBT5/9(��� ,� ,o�() # 
<�g� %#�= T

 %!( 
 ���= ���e( 1� !B5p�� ,� 
�L4?<�$,��p 
O,� .

, tE@)#.<�>)I9H/:(���@�F� %�6;< �<� ,� ,o�(� 2

:^4/: � ,o�(i/4=pH %!( 
 # 
<�g�9:p�� 
O,� ,� 
�

?<�$ ,��p r�	� %,��+._ zMO�5p�� |�( G�_ ,� 
�

5^: # !� ?}��p �F(����Q�B<�# ?) � !+�# Z;+ � �y

(��� ��$	#����I!� 
>@�&(.

)�> :;	,�<%? 4!@A�9�� ":B( 20+ 
�C� 1� ?<�

�U�"3
 {�W( G���	�)ml/ml:9/: ( %!( 
 # 
<�g�

��2 ,� ?��@) 
�/�� ��! .�	 �P 
 tE@)��F9::X- 

��7,���� ?n�D � !�))!� 
<�g� !7,� T .�) G��&( I

��A�1�!��$��AQ�B<���P ?)���6F@� 2!� . 
<�g� � VC=�#

 ���=H2O2L:(���>@�C( 20+ 
 ,o�(� 1� 
�U�"3 ?<� ,�

!@ %�6;< �<�)25:(���,o�(�4pH=!� c#�� . tE@

 zMO,�_�Lp��|�( G�_ ,� 
�HX: �F(����

?}��p!�)9i( .Q�B<�# ?)( � !+�# Z;+ � �y��� ��$

	#����I!� 
>@�&(.

)�> :;	,�<%? 4! "GST:)( T���Q�VC=�# G��&( �F

#�+A@�F� %�6;< �<�� 25:(��� ,o�(X/4=pH S(��

EDTA)T(��� �,o�(GSHH:(��� # ,o�(CDNB

H:(���?@� ,o�( .B( 20+ ���= 
<�g� � VC=�#�C� 1�

<�?
�U�"3!� c#�� .l	�� |�( G�_ ,� zMO %��LX:

_ ,� �F(�����5p�� ?}��p 
��!)9j( .Q�B<�# ?)�y� Z;+

( � !+�#��� ��$	#����I�!� ��.

)�> :;	,�<%? 4! "LDH:(� ���LDH= a@�	� k,�� ?

P?<�$ %,�7 ��(1 .� k�@�)�1�!�� I$��A�� �)+� 
��A

�� %�F=o 
 %�#�?@� 
= ,��+ ,�NADH2 %,�7

(�$��� .
��"� zMO �3_�Lp��|�( G�_ ,� 
�LX: �F(����

 # !� ?}��pQ�B<�# ?)( � !+�# Z;+ � �y��� ��$	#����I

�!� ��.

 4B�� :;	,GSH:>@�C( ?n�D� � 
�U�"3 
��"� 1�

@��!�6Q�@;Q�@��� T5!� ���e( !7,� . ,� 
��"�X 
O,�

 %!( 
9:p�� � 
� ,#�g H:::�F��@)!� U�6 . 20+

>@�C(���p�< G��&( 1���<� 
�A!@)2 %�6;<L/:o�( ,

!� 
<�g� . ���= 
<�g� � tE@ d�B(DTNB:X/: !7,�

@ ,��!@ %��F) 29 c#�� VC=�# !7,��! .l	�� zMO %��

 ,�X9H_ �F(�����5p��!� ?}��p 
� . G��&( 1� ���6F@� �

	�	��$� ��mg/ml9C&C(���F@�	�	��$ ?n�D # 2@, �,�!� ��


��"� 
>@�&( �3�!)H:(.

4B�� :;	,MDA:��AB	��I��� G�f&(�)

;=����@�!�Q ���E�! �3)MDA( � 
>@�C( 20+� ?<� 1�

�
�U�"3TCA  %!( 
 # 
<�g�  !7,� ��9:p���F��@ 
�) U�6

�! .���= �!O 1� !B�()#, R�)	 ��,���,�F)@� T� !

^4/:,� %!( 
 # ���= 
<�g� !7L:p��I ,� 
�,�(A K�O

?<�$,��p . tE@n� t/	,# 1� !B # 
<�g� G��&( 
 S��	�

!�) %!( 
 !95p�� ,� 
�gX:::�F��@)!� U�6 . zMO

#, G��&(�)	,�7� |�( G�_ ,� ��,5LH ?}��p �F(����

!� .C&C(���Q�( �,�!��F@��A!QP)� 1� ���6F@� � !9#9#L#L

�F	�;=�	�� ���#��2@,#, 1� # !�A�P(� ?n�D ���

MDA Z;+ � � G�(�������(��$ I��	#��
>@�&(

!�)H9(.

<;9!�(9� C���#� D�E:�0	)�&	 # 
� S�����3 1� ���6F@� �

 ,��<� ���INSTAT
%,�7Q��P ��(1P�,�# �) t��) 
<�_ T

 ?;	 ���"3 
Tukey!� ��0�� .:5/:P<CB(�� ,�� �n� ,

!� 
F<�$# %,�f �)�F�mean±SD!� ���.

جينتا
�[�?n�D�3AQ�B< � ��;=�,�� `�Fe(���P ?) 2SOD !>=

 S/� ,�9( �����
= !3�Q�B<���P ?) 2
CB( ,�_�,�� ,�

1#��3A 1� �	o�mg/kgL/:,���()��<� G�FC= �#�$ � 
;) V

?<�) .CY"3� I��<�) VQ�B<���P ?) 2SOD1#� ,�

mg/kg4/: !>=��&7 K�(�)��( ,�) 1#� � 
;mg/kgL/:

CB(�,����):5/:P<.(

�[�?n�D�3AQ�B< � ��;=�,�� `�Fe(���P ?) 2CAT !>=

 S/� ,�H( �����Q�B< 
= !3����P ?)2
CB( ,�_�,�� ,�

1#� 
@,���()��<� G�FC= �#�$ � 
;) V)!� .CY"3� I

��<�) VQ�B<� ?��P) 2CAT1#� ,�mg/kg9 !>=

K�(��&7�)��( ,�)1#� � 
;�3AL/:)::9/:P<( #

4/:):5/:P<((���= � ��$���$�� �! �1#CB(� ,��?@�.



O�+ �,�fC(���B(.D� �F=�A�6BO K��(�A��;� �g���� �F=���,�/"3 #

�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 / ��)��9LijX

�[�?n�D�3AQ�B< � ��;=�,�� `�Fe(���P ?) 2GST !>=

 S/� ,�L( �����!3�Q�B< 
=���P ?)2
CB( ,�_�,�� ,�

1#�mg/kg4/:��( ,�);��<� G�FC= �#�$ � 
) V) ,� �
F<�

Q�+� 1#� ,� 
=mg/kg9( V3�=�)!� .CY"3� Il	�� %��

Q�B<���P ?) 2GST1#� ,�mg/kg9 !>=��&7 K�(�) ,�

��() 1#� � 
;L/: #4/:(���= � ��$���$���! �1#

CB(�,��F,N)::9/:P<.(

�[�?n�D�3AQ�B< � ��;=�,�� `�Fe(���P ?) 2LDH !>=

 S/� ,�X( �����!3�Q�B< 
=���P ?) 2
CB( ,�_�,�� ,�

1#��3A 1� �	o�mg/kgL/:,���()��<� G�FC= �#�$ � 
;) V

?<�) .CY"3���<� I) VQ�B<���P ?) 2LDH1#� ,�

mg/kg4/: !>=��&7 K�(�)��( ,�) 1#� � 
;mg/kgL/:

CB(�,����):5/:<P.(

@,���;=�,�� �[�?n�D � �GSH  #MDA ,� G#!O9

 ����(�!3�
= V3�= ?n�DGSH��<� #) ?n�D VMDA

�31#� ,�A1� �	o�mg/kgL/: !>=K�(��&7�) ,�

��() G�FC= �#�$ � 
;CB(�,����.

0�-��:/�)�
 � /��9�9��F 4B���G /���#��5 H��I
 ��E@�� �J#���!#�(* ��
 -'� -�!-)?@# -G�K�,4�.

شاخص

(nmol/mg protein)
كنترل

)(mg/kgپاراكسون 

-/��/��

GSH���/�±���/��-���/�±���/��*���/�±*�/��*���/�±���/��

MDA���/�±���/����/�±*��/�*���/�±���/�**�-�/�±���/�

*��/�<P#**��/�<PCG 4'�%�	
 0��	� ���F4,# �#�.

0

10

20

30

40

50

60

70

Control 0.3 0.7 1

Paraoxon (mg/kg)

S
O
D
 (U
/m
g 
pr
ot
ei
n)

** * 

D37� : 4�)�>�5�, "!<%?��M��� -'� @�9�.�!� -���#4B��/���#��5 H��I
 ��E)mg/kg( @# -G�K4��,.

*PQ/P<P�**P�/P<P

SO
D

)
�
��

 �
G -
�
#�

=
��9
��
5 T
�F

(

5/���#��



 ��[~	� ��;=�,���F�P 2F;�@��!�;=����@�!�;=��� #...

5�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 /��)��9Lij

0

10

20

30

40

50

60

Control 0.3 0.7 1

Paraoxon (mg/kg)

C
A
T 
(U
/m
g 
pr
ot
ei
n)

**
*

***

D37� :��M� �� -'� @A�9�� "!<%? 4�)�>4B�� /���#��5 H��I
 ��E)mg/kg( @# -G�K4��,.

*PQ/P<PU**P�/P<P�***PP�/P<P

D37+ : "!<%? 4�)�>GST4B�� ��M� �� -'� /���#��5 H��I
 ��E)mg/kg( @# -G�K4��,.

*PQ/P<P�**P�/P<P

0

100

200

300

Control 0.3 0.7 1

Paraoxon (mg/kg)

G
S
T 
(U
/m
g 
pr
ot
ei
n) *

**

/���#��5

C
A
T

)
�
��

 �
G -
�
#�

=
��9
��
5 T
�F

(

G
ST

 
)

�
��

 �
G -
�
#�

=
��9
��
5 T
�F

(

/���#��5



O�+ �,�fC(���B(.D� �F=�A�6BO K��(�A��;� �g���� �F=���,�/"3 #

�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 / ��)��9Lij^

0

200

400

600

800

Control 0.3 0.7 1

Paraoxon (mg/kg)

LD
H
 (U
/m
g 
pr
ot
ei
n)

**
*

D37K :@�%V��-�E� 8���A "!<%? 4�)�>4B�� ��M� �� -'�/���#��5 H��I
 ��E)mg/kg(@# -G�K��,4.

*PQ/P<P�**P�/P<P

گيريو نتيجهبحث
Q#� !>=��� 2�( ��!�� IA��F( # zMOQ�� ���( 2;�"���) #

�U#�$��?@� ��"@ # `�Fe( .@P�Q��@ Z����� 1�

��<� G�>�! 
= ��;=�,��)��, V)G�/�3A��1P�)( ��0�����

@ �!� G�B< Z>@�2F;�3A��<��F�P�;=��F��!�(����.

)/�� 1�)@ I�2F;�p 
= �3 ,� 
1�;=��A��,)G�/�3A ��1P

 �?@���P)2�3ASOD #CAT?@�)j#9:(.��P) 2SOD) T

��P�Q�F()��, mW@ 
= ?@� 2)���@ G�/;=���� �, !�) 
�� I

(� # �,��!>	 N��)��, S)���@ G�/;=��
 !H2O2(� # ���

��P) 2CAT�Cb N����!�H2O2 #!>	)S�P
H2O #O2

(����)j#HH.(��F)� 1� S7�+ �)( ���� 
BQ�W( I� 
= !3�

�0	) ��+ %,�f ��;=�,�� �N����<�)Q�B< V� ?

��P)2�3ASOD #CAT( !>=���� .��<�)Q�B< V� ?SOD

��, V3�= N��);=����@ G�/���<� # !) VH2O2 ?<� ,�

!>=(����$� #��<)VQ�B<���P ?)1o�	�= 2 N���Cb� �!�

H2O2Q�	�( �!� !���� .

 %�BQ�W(( ����� 
= !3���6;<���$,��3A(�6;<��#!�

�	A��<��=#�Ak##��=Q�B< ,��( Z>@� ?SOD

(����)HL(.Sharma�0	 !���� ���� ��,�/"3 #)=�,�b ��

�A%P�F(��&7 K�( 
�)��<� ZO�() ,� 1#� 
 
F;�# V

Q�B<���P ?)2�3ASOD #CAT !>= # �l((����)9H .(

 %�BQ�W(Altuntas)HX ( #Buyukokuroglu)H5( ���<�) V

Q�B<� ?SOD_ �,�(�";(�� � ?)1�) # ��CI<	��� ����

���!�.%�BQ�W(Monterio  ��,�/"3 # 
= ��� ����

F(�S	�,��� ��)Q�< �� ���@ N��Q�	���, !)G�/�3A # ��1P

��<�)Q�B< V���P ?) 2SOD#CAT3�( # !>=� 
Y3�(�

(����)H^#H4( . %�BQ�W(Akturk 
= ��� ���� ��,�/"3 #

� d�f()1�)��&7 K�( a@�	 ��C�)��<� ZO�() V

Q�B<���P ?)2�3ASOD #CAT Z�p ?<� ,� �(�p G�>�$ #

(����)Hi.(CD %�BQ�W(� d�f( 
= ��� ���� ��,�/"3 #

p�67 Sb�� %,�f ��;=�,��� 1� !BX��@ K�( ,� ?

��&7�)��<� ZO�()Q�B< V�?��P)2�3ASOD #CAT ,�

( �l( ?<�����)Hj(. %�BQ�W(Isik#��� ���� ��,�/"3!�

�0	 
=)� �)1�)F( # ��C�S	�,���3�( 
 ��� 1� !BHX ?��@

��<� N��)Q�B< V���P ?) 2SOD # !>= ,�
),(����)L:( .

� d�_ 1�)�B ,� ����W( 1� %�BQ�0	 G�>�� 
)=�	 �� %�>

?<PQ�B< V3�= �V=���P ?)2�3AF�P�;=�� K,��$ ?��!

�!�?@�.Khan ���= �[� 
BQ�W( � ��,�/"3 #��) # k�6

@��F(�E) I)�0	)%!( 
 �H
F63 (�(1P K�( !>= �)3�����

Q�B< V3�=���P ?)2�3ASOD #CAT K,��$ �,

!���"�)9L(.��6;<���$,���Q�1�<1#� ,�o� V3�= N��

/���#��5

LD
H

)
�
��

 �
G -
�
#�

=
��9
��
5 T
�F

(



 ��[~	� ��;=�,���F�P 2F;�@��!�;=����@�!�;=��� #...

4�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 /��)��9Lij

Q�B<� ?SOD(����)L9.( %�BQ�W(Tuzmen # ��,�/"3 #

Yousef ��,�/"3 #
= !���� ���� � 
�O��( 1� t�1#��3A

�F(�FQ� %#�6F()Q�B< ,� V3�= I� ?SOD �!3��(

(����)LH#LL( .%�BQ�W( d.Fb� ?��Q�B< ,����P ?)2�3A

@�F�P 2F;�;=�� ��!�o�"F+����� 1�c��=�	 �� �,�( 
��$ �Z


BQ�W(?<� �@,� �,�(� 
�O��( ��(1 # 1#� �?@�.

 ,��) 
BQ�W( I(� ���LDH !>= ���<�) 
�O��( 1#� V �

 ��;=�,����( ,�) � 
; G�FC= �#�$��<�)( V�)!� . ?n�D

�)��P I)( � 2�Q��@ J�( ����Q #�G��@ �!� � 
W�, �3

�F;(��,�� 2)LX( . %�BQ�W( ,��+ ?�Q�B< V)��<� ��� ����

LDH(�";( 1� t��� ?@��F(�E)I)L5(� �)1�)��C)L^( �

Q��#!C)L4 (���= #��)k�6)Li (�!� �!3��( ,� �?@�

Q�+� ?�Q�B< V3�= ZO�( ��3�( 
 ��6Q�@#!�� �)�0	 
=

LDH�F�/@� 
��� # !>=(����)Lj(.�F�) `�Fe( �

(���� !���	��,�( 2@ ?n�D ,� d.Fb� 1� c�� ����6F@�

F+ # ?<���)��P#�)2�3A v�bLDH!�� .

��P) 2GST1� ���6F@� �GSH��<� Z>@)Q.+ V� # ?R<�

_�@# `�B���"@ 1�=�	 #�<#�F/Q� %�>� G��@ 1� S

(����$ .���C)"�( V�� I�?<� ?n<�&( ,��� � �3� 


@P�k�F@� # Z;=��	�!��,�� � .��<�) VGST,�	 �[� ,�) {

���� ��;=�,����<� �!C3�)c�<� V� S��( ,� �!) # 2@ I

�@ R<�)R?@� �P �	)X:(.�[�?n�D�3A ��;=�,�� `�Fe(

Q�B< ����P ?) 2GST( ���� !>=�!3�
=��<�)VQ�B<� ?

��P)2 1#� ,�mg/kg4/:�P V3�= # 1#� ,�mg/kg9

CB(� ,��?@�.� %�BQ�W()� ���( ���� �� 
= !3�
 G�>��

�0	)�B ����6;<���$,� 1�Q�B< ��3� ?GSTl	 �#!���)X9 (

)��<� �)V)H^#H4()Q�B< V3�= ��?)XH(( ���� �,�!3� .

�31#� �o�"B(A��<� 
 �0C( ��"@ 2=)�31#� # VAo�A

Q�B< ,��( N�� �P���P ?)2( �3����  .

	�	��$�( ��� !���	
�F;( ,�_� 2)F;�@ ���C� 
 ���A

��P)2�3A	�	��$�;=��� ���	�	��$ # 1�!���-S  ,� 1��6;���	

2@��1�);=����3!�Q ��U#,!�E�3!�#,!;=����=�	 # �3!� %�>

<#�F/Q�����"� ?=��)! .�e	�	�	��$ 
� �0C( ?@� I/"( ��

��<� 
);=��� V�@�!�Q ���E�@P ��3!� 
 ZDNA `p�	 �

@P ��� ,� ?(#��( V3�= # S(�/	�=� Z;�	�!� ����

)j�9:#XL( . 
BQ�W(�(( ������0	 
= !3�) ,� ��;=�,�� �

�31#�A 1� �	o�mg/kgL/:3�= ZO�(	�	��$ ?n�D V� ��

( !>= ?<� ,����� .( ���� %�BQ�W(��0	 
= !3�) �

��6Q�@#!�P)XX(I< �	���)X5(@ ���F(�E)	o�( # I� a@�	 ��

��&7 K�(�))9L (� d�f( #)1�)F( # ��C�	�,�� S� ��

3�( a@�	�)H4#L:(	�	��$ V3�= ZO�(�( !>= ������ .

MDA
 ���C������;=� k�F@� ��	�!���bP �) G�f&( I

�0	)Q 
�E�?@� �3!.��<�) mW@ VMDA������<� �!C3�) V

@P���D ZAQ��@�?@�)X^ .( 
BQ�W( ,��(�0	) ��;=�,�� �

�31#� ,�A1� �	o�mg/kgL/:
CB( ,�_���<� N�� ,��) V

 ?n�DMDA!�;=��� 
 �0C( 
=�@�!�Q ���E��3!A # q��D

�);=� k�F@� ��0�	�!�( ����� .( ���� %�BQ�W(� 
= !C3�

� �=�,�b �)�0	AF( �%P�F(�S	�,���	o�( # ��� K�( 
 ��

2)��P ?�Q�B< ���l	 ZO�( �)��&7�F�P A�3 # ��!�;=�

;=��� V)��<��3!�E�Q ���@�!� ?�@#�F),� ,�

�(���)9X#X4 .(
� �[� 
BQ�W( � �#.�)1�)?<� � ��C�3A

3�( `�Fe(��B ,��?<��3���<�) VMDA) �V�P

3�(�K,��$ 
Q�Q # 
Y (�B ,� #�l	 �!��� �)�=�
 ( �!3��(

�!�?@�)Xi(.

 c�"0( ,� k�@� �)
F<��3A 
BQ�W(�((�?6$ ���	[� 
= �

#, ��;=�,��A@���<� 2F;�F�P�;=�� !>= ?��! ,�) ��_ T

?@� 1#� 
 
F;�# .��<�)Q�B< V���P ?)2�o�"F+� �3���� 1�

��<�)<�� V�2@ ?��1�)?@� !>= ?<� . V3�=

GSH�����@,�� �!C3��)@���<� 2F;�F�P�;=���� ?��!A

 � 
���(ROS��<� # ?@�) VMDA;=��� ��@�!���D ��A

��"3 !>= 
= ?@� ������!C3�@P�;=� Z�	�!� !>= ?<� �

?@�.

�%#��-W � �3X9:�)�&	 I��"+ 1� ���6F@� � {)Q�( ?� �=�(

�&	�� %���"���)��,�= z�f�� ���� #A ���� �������

/������
�...)��(�&	 ��_ ZQ�p ,��	��� ��0����! ?@�

! 
=)I@#��� 
�)!�	 Z	��( 
Q��( ��$!C;)	 # � �, ��b �/�

;( 1��Q��( 1��� �=�( �P I�!�,��.



O�+ �,�fC(���B(.D� �F=�A�6BO K��(�A��;� �g���� �F=���,�/"3 #

�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 / ��)��9Liji

منابع

1. Senanayak N, Johnson R. Acute Polyneuropathy 
after Poisoning by a new Organophosphate Insecticide. 
N Engle J Med 1992; 302:155_157.

2. Zhang CH, Malhorta SV. Increased Paraxoon 
Detection by Acetylcholin Esterase Inactivation with 
Ionic liquid Additives.Talanta 2005; 67:560_563.

3.Abdollahi M, Mostafalou S, Pournourmohammadi S, 
Shadnia S. Oxidative Stress and Cholinesterase 
Inhibition in Saliva and Plasma of Rats F ollowing 
Subchronic Exposure to Malathion. Comp Biochem 
Physiol 2004; 137:29_34.

4. Storm JE, Rozmank K, Doull J. Occupational 
Exposure Limits for 30 Organophosphate Pesticides 
Based on Inhibition of Red Blood Cell 
Acetylcholinesterase. Toxicol 2000; 150:1_29.

5. Hoffman U, Papendorf T. Organophosphate 
Poisonings with Parathion and Dimethoate. Intensive 
Care Med 2006; 32:464_468.

6. NTI Country Overview. South Africa, Chemical 
Capabilities: Paraoxon, Wikipedia the free 
encyclopedia, 2010 June 5. Available From URL: 
http://www.nti.org/eresearch/profiles/SAfrica/Chemica
l/2440 3598.html.

7. Saulsbury MD, Heyliger SO, Wang K, et al. 
Chlorpyrifos Induces Oxidative Stress in 
Oligodendrocyte Progenitor Cells. Toxicology 2009; 
259: 1_9. 

8. Michiels C, Raes M, Toussaint O, Remacle J. 
Importance of Se-Glutathione Peroxidase, Catalase and 
Cu/Zn-SOD for Cell Cervical Against Oxidative Stress. 
Free Radical Biol Med 1994; 17:235_48.

9. Nordberg J, Arner E. Reactive Oxygen Species, 
Antioxidant, and the Mammalian Thioredoxin System. 
Free Radical Boilogical Medicine 2001; 31: 
1287_1312. 

10. Mates JM, Perez-Gomez C, Decastro IN. 
Antioxidant Enzymes and Human Diseases. Clinical 
Biochemistry 1999; 32: 595_603.

11. Oruc EO, Usta D. Evaluation of Oxidative Stress 
Responses and Neurotoxicity Potential of Diazinon in 
Different Tissues of Cyprinus Carpio. Environmental 
Toxicology and Pharmacology 2007; 23:48_55.

12. Sharma Y, Basher S, Irshad M, Nag TC, Dogra TD. 
Dimethoate- Induced Effects on Antioxidant Status of 
Liver and Brain of Rats Following Subchronic 
Exposure. Toxicology 2005; 215:173_181.

13. Khan SM, Sobti RC, Katarial. Pesticide - Induced 
Alteration in Mice Hepato-Oxidative Status and 
Protective Effects of B lack Tea Extract. Clinica 
Chimica Acta 2005; 358:131_138.

14. John S, Kale M, Rathore N, Bhatnagar D. 
Protective Effect of Vitamine E in Climethoate and 

Malathion Induced Oxidative Stress in Rat 
Erythrocytes. J Nut Biochem 2001; 12:500_504.

15. Ananya R, Subeena S, Kumar DA, Kumar D.T, 
Kumar MS. Oxidative Stress and Histopathological 
Changes in the Heart Following Oral Lindane (Gamma 
Hexachlorohexane) Administration in Rats. Med Sci 
Monit 2005; 11: 325_329.

16. Bradford MM. A Rapid and Sensitive M ethod for 
the Quantitation of Microgram Quantities of Protein 
Utilizing the Principle of Protein-dye Binding. 
Analytical Biochemistry 1976; 72: 248_254.

17. Winterbourn C, Hawkins R, Brian M, Carrell R. the 
Estimation of Red Cell Superoxide Dismutase Activity. 
J Lab Clin Med 1975; 85: 337.

18. Aebi H. Catalase in Vitro. Methods Enzymol 1984; 
105:121_126.

19. Habig WT, Jakoby WB. Glutathion S-Transferas 
(Rat and Human). Method Enzymology 1981; 
77:218_231.

20. Burtis CA, Ashwood ER. Tietz Textbook of 
Clinical Chemistry. 2nd Edition. Philadelphia; WB. 
Saunders, 1990_1. 

21. Satoh K. Serum Lipid Peroxidation in 
Cerebrovascular Disorders Determined by a New 
Colorimetric Method. Clin Chim Acta 1978; 90: 
37_43.

22. Fridovich I. Superoxide Dismotase. J Biol Chem 
1989; 264: 7761_7764.

23. Naqvi SM, Hasan M. Acetylhomocystein 
Thiolactone Protection Against Phosphamidon-Induced 
Alteration of Regional Superoxide Dismutase Activity 
in the Central Nervous System and its Correlation With 
Altered Lipid Peroxidation. Indian Jornal of 
Experimental Biology 1992; 30: 850_852.

24. Altuntas L, Kilinc L, Orhan O, Demiral R. The 
Effect of Diazinon on Lipid Peroxidation and 
Antioxidant Enzymes in Erythrocytes in Vitro. Human 
Experimental Toxicology 2004; 23(1): 9_13.

25. Buyukokuroglu ME, Cemek M, Yurumez Y. 
Antioxidative Role of Melatonin in Organophosphate 
Toxicity in Rats. Cell Biology and Toxicology 2008; 
24: 151_158.

26. Monterio DM, Almeida JA, Rantin F T, Kalinin 
AL. Oxidative Stress Biomarkers in the Freshwater 
Characid Fish, Brycon Cephalus, Exposed to 
Organophosphorus Insecticide Folisuper 600 (Methyl 
Parathion). Comparative Biochemistry and Physiology 
2006; 143: 140_149.

27. Monterio DM, Rantin FT, Kalinin AL. The Effects 
of Selenium on Oxidative Stress Biomarkers in the 
Freshwater Characid Fish Matrinxa, Brycon Cephalus 
Exposed to Organophosphate Insecticide Folisuper 600



 ��[~	� ��;=�,���F�P 2F;�@��!�;=����@�!�;=��� #...

j�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 /��)��9Lij

br® (Methyl Parathion). Comparative Biochemistry 
and Physiology 2009; 149: 40_ 49.

28. Akturk O, Demirin H, Sutcu R, Yilmaz N, Koylu 
H, Altuntas I. The Effects of Diazinon on Lipid 
Peroxidation and Antioxidant Enzymes in Rat Heart 
and Ameliorating Role of Vitamin E and Vitamin C. 
Cell Biology and Toxicology 2006; 6: 455_461.

29. Ghani E. Mohmmadi M, Jafari M, et al. Evaluation 
of Oxidative Stress Index in Brain Tissue of Rats after 
Expose to Paraoxon. Kowsar Med J 2008; 1: 1_8 [Text 
In Persian]. 

30. Isik I, Celik I. Acute Effects of M ethyl Parathion 
and Diazinon as Inducers for Oxidative Stress on 
Certain Biomarkers in Various Tissues of 
Rainbowtrout (Oncorhynchus Mykiss). Pesticide 
Biochemistry and Physiology 2008; 92: 38_ 42.

31. Altuntas I, Delibas N, Doguc D, Ozmen S. Role of 
Reactive Oxygen Species in Organophosphate 
Insecticide Phosalone Toxicity in Erythrocytes in 
Vitro. Toxicology in Vitro 2003; 17: 153_157.

32. Tuzmen N, Candan N, Kays E, Demiryas N. 
Biochemical Effects of Chlorpyrifos and Deltamethrin 
on Altered Antioxidative Defense Mechanisms and 
Lipid Peroxidation in Rat Liver. Cell Biochemical 
Function 2008; 26: 119_124.

33. Yousef MI, Awad TI, Mohamed ETI. 
Deltamethrin, Induced Oxidative Damdge and 
Biochemical Altrations in Rat and its Attenuation by 
Vitamin E. Toxicology 2006; 27: 240_247.

34. Agrahari SH, Pandey KC, Gopal K. Biochemical 
Alteration Induced by Monocrotophos in the Blood 
Plasma of Fish, Channa Punctatus (Bloch). Pes 
Biochem Physiol 2007; 88: 268_72. 

35. Manna S, Bhattacharyya D, Mandal TK, Das S. 
Repeated Dose Toxicity of Alfa-Cypermethrin in Rats. 
J Vet Sci 2004; 5: 241_5. 

36. Kalender S, Ogutcu A, Uzunhisarciki M, et al. 
Diazinon On-Induced Hepatotoxicity and Protective 
Effect of Vitamin E on Some Biochemical Indices and 
Ultrastructural Changes. Toxicology 2005; 211: 
197_206.

37. Etim OE, Farombi EO, Usoh IF, et al. The 
Protective Effect of Aloe Vera Juice on Lindane 
Induced Hepatotoxicity and Genotoxicity. Pakistan 
Journal of Pharmaceutical Science 2006; 19: 337_40.

38. Ncibis, Ben Othman M, Akacha A. Opuntia Ficus 

Indica Extract Protects Against Chlorpyrifos-Induced 
Damage on Mice Liver. Food and Chemical 
Toxicology 2008; 46: 797_802.

39. Mishra R, Shukla SP. Endosulfan Mediated Effects 
on Lactate Dehydrogenase from the Catfish. Toxicol 
Lett 1998; 95:145.

40. Habig WH, Pabst MJ, Jakoby WB. Glutathione S –
Transferases. J Biol Chem 1984; 249: 7130_7139.

41. Oruc E, Uner N. Combined Effects of 2 , 4 -d and 
Azinphosmethyl on Antioxidant Enzymes and Lipid
Peroxidation in Liver of Oreochromis Niloticus. 
Comparative Biochemistry and Physiology. 2002; 127: 
291_296.

42. Giordano G, Afsharinejad Z, Guizzetti M, et al. 
Organophosphorus Insecticides Chlorpyrifos and 
Diazinon and Oxidative Stress in Neuronal Cells in a 
Genetic Model of Glutathione Deficiency. Toxicol 
Appl Pharmacol 2007; 219: 181_189.

43. Masella R, Benedetto RD, Vari R, Filesi C, 
Giovannini C. Novel Mechanisms of Natural 
Antioxidant Compounds in Biological Systems: 
Involvement of Glutathione and Glutathione-Related 
Enzymes. Journal of Nutritional  Biochemistry 2005; 
16: 577_586.

44. Dorval J, Hontela A. Role of Glutathione Redox 
cycle and Catalase in Defanse Against Oxidative Stress 
Induced by Endosulfan in Adrenocortical Cells of 
Rainbow Trout. Toxicology and Applied 
Pharmacology 2003; 192: 191_200.

45. Buyukokuroglu M, Cemek M, Tosun M. 
Dantrolene May Prevent Organophosphate-Induced 
Oxidative Stress and Muscle Injury. Pesticide 
Biochemistry and Physiology 2008; 92: 156_163.

46. Valavanidis A, Vlahogianni T, Dassenakis M, 
Scoullos M. Molecular Biomarkers of Oxidative Stress 
in Aquatic Organisms in Relation to Toxic 
Environmental Pollutants. Ecotoxicology and 
Environmental Safety 2006; 64: 178_189.

47. Celik I, Suzek H. Subacute Effects of M ethyl 
Parathion on Antioxidant Defense Systems and Lipid 
Peroxidation in Rats. Food Chem Toxicol 2008; 46:  
2796_2801.

48. Durmaz H, Sevgiler Y, Uner N. Tissue-specific 
Antioxidative and Neurotoxic Responses to Diazinon 
in Oreochromis Niloticus. Pes Biochem Physiol 2006; 
84: 215_226. 



O�+ �,�fC(���B(.D� �F=�A�6BO K��(�A��;� �g���� �F=���,�/"3 #

�.�$ ����� ���� ������� 
�0( /23�1�� �,#� / �,�"�45 / ��)��9Lij9:

Effect of Paraoxon on Antioxidant System and Lipid Peroxidation in 

Liver of Rat

Hajigholamali M.(MSc)1,2 -*Jafari M.(Ph D)1- Asgari A.R.(Ph D)1- Haji Hossaini R.(Ph D)2- Abasnejad M.(MSc)2-

Salehi M.(MSc)3 -Salimian M.(MSc)1

*Corresponding Address: Chemical Injuries Research Center - Department of Biochemistry, Faculty of Medicine,

Baqiyatallah University of Medical Sciences, Tehran, Iran.

E-mail: jafari@bmsu.ac.ir
Received: 1/Nov/2009    Accepted : 5/May/2010

Abstract
Introduction: The toxic effects of some organophosphate pesticides (OPs) which are capable to produce free radicals 

and induce disturbance in body antioxidant systems. Paraoxon is an OP that is the active form parathion. 

Objective: To evaluate the effect of paraoxon on liver antioxidant system of rat.

Materials and Methods: Wister rats were randomly divided into four groups including: control (paraoxon solvent), 

and three groups receiving different doses of paraoxon (0.3, 0.7 and 1 mg/kg) by intraperitoneal injection. Animal were

anesthetized and liver tissue removed 24 hours after injection. After hemogenation of liver tissue Superoxide Dismutase 

(SOD) and Catalase (CAT), Lactate Dehydrogenese (LDH) and Glutathione S- Transferase (GST) activities, 

Glutathione (GSH) and malondialdehyde (MDA) levels were determined by biochemical methods.

Results: Paraoxon increased CAT, LDH and SOD activities and MDA level at doses higher than 0.3 mg/kg, while GSH 

level was decreased significantly, as compare with the control group. GST activity was increased significantly at 0.3

and 0.7 mg/kg concentration (P<0.05), but at 1 mg/kg concentration was decreased as compare with the control group.

Conclusion: Probably Paraoxon induced the production of free radicals and oxidative stress in a dose- dependent 

manner. The enhanced activity of antioxidant enzymes of liver is due to increase the detoxification capacity. Decrease

of tissue GSH content indicatives of oxidative tissue injury and the increase of MDA level indicatives per oxidation that 

occurs in membranes of liver.
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