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Evaluation of Oxidative Stress Biomarkers in Rat Heart 
Exposed to Diazinon and Vitamins E and C

Aims Organophosphates such as diazinon (DZN) induce the production of free radicals 
and oxidative stress.The aim of this study was to evaluate the role of vitamins E and C as 
antioxidants in reduction of DZN-induced oxidative stress in rat heart.
Materials & Methods In present experimental study, 36 male Wistar rats were randomly 
divided into six groups; control (corn oil as DZN solvent), DZN (100mg/kg), vitamin E 
(150mg/kg), vitamin C (200mg/kg), vitamin E+DZN and vitamin C+DZN. 24 hours after 
intraperitoneal injection, animals were anesthetized by ether, and heart tissue was quickly 
removed. After tissues hemogenation, superoxide dismutase (SOD), catalase (CAT), 
glutathione S-transferase (GST) and lactate dehydrogenase (LDH) activities, as well as 
glutathione (GSH) and malondialdehyde (MDA) levels were determined by biochemical 
methods. The data were statistically analyzed using Instat 3.3 by analysis of variance 
(ANOVA) followed by post hoc Tukey test.
Findings DZN increased SOD, CAT and GST activities (p<0.01) and MDA level (p<0.05), while 
decreased LDH activity (p<0.05) and GSH content (p<0.01) in heart compared with the 
control group. Administration of vitamins E and C inhibited changing of these parameters.
Conclusion Administration of vitamins E and C as antioxidant decreases DZN-induced 
oxidative stress by scavenging free radicals.
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�� G>H �>� VB- �K*�	� .%(�  �� ?o*��� %���0X���  ��*@g ��	����

 ����*3 �6d� ���� ��	� � ?o*��� %�	� � %(��� ��](�  V�	(� G>H

�T�� '��� �� .��� 1*�	0 VB-2 =�E�" ?�E*� '��" �	�  1�� ?�%*���

�	h� �� ,�	�,�	� ��	� 	� �� ,�� l%�� �T�� �	� 2 G*!� 1*>� ��

�*0�%*��� c���� �� ,9�� c	�� ,�� �0[4, 9] . c	���� 1�� Q�	��

�Z!	)�2 =�E�" ,*!	Z� ���E�� \H	� ?�(��	�� E��O0  �	�SOD  �

CAT  '���+: <�� VB-�1*�	��� E��O0 .%  �	�E � C 	0  �%�
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 ,*!	Z� ���E��SOD  C	M���� ��	� \H	� �Z!	)� 1�� ��

 ���E�� � %*����3��H2O2 �� VB- ,�	� �� �� ���E�� � �

 =�E�" ,*!	Z�'b(@ \H	� �`	0	�  ?%�H2O2 �� ���[6, 7] ��	� .

=�E�" ,*!	Z�  �	�SOD  �CAT 1*�	��� E��O0 �� %Z�  �	�E  �C 2

 =*h��� m6� �� 	&�" '�	���0 �� v���� è 	>���ROS,�� 	�[11, 

24]���� ?	� #	Z!	)� .  � ?�����	3 2?�(��	�� E��O0 �� %��

 #���>��)Dimethoate( =�E�" ,*!	Z� ���E�� V/��  �	�

SOD  �CAT ,�	� ��  '�	� � '���+: <�� �� AB�8� �	�

�� ���[5, 11, 25, 26]'!	� �� 2  ,*!	Z� ��	� �T�� #	Z!	)� ��

=�E�"  �	�SOD  �CAT ,�	� �� ��  AB�8� �	� E��O0 �� %Z�

 2?�(��	��#���>��2 2?�*0`	� c����*3��B� )Chlorpyrifos(  �

 ?	�!���%�"�� ?	� %(��[8, 16, 27-29] .
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'��" 'H	�� ?�%*��� �>�E�"�*a �	� �>�E�" � ,��[32] �Z!	)� �� .

�U	�2  w)� ���E��MDA  ?�(��	�� E��O0 �$� �� VB- ��

 �%�	�%� C	M���� %*!�0 �� '�	� ���E�� 1�� ��  k��0 ���" �	�

 �� ��	���� .,�� 	a �	�%*^*! ?�*��%*����3 ���E�� � ?�(��	��

1*�	���  �	�E  �C  w)� ��	� V9� VB- ��MDA � ��	� .%

 w)�MDA �� 1*�	��� 1�� ,*B�	- �� v���� %���0  m6� �� 	�

C	M���� =*h��� �%*����3 �	&� � ���" �	�� 	�%*^*! ?�*��  �B*��

C	M���� �� ?	� #	Z!	)� .%�	� ���" �	�  '����@ E��O0 �� %(��

,�	� �� 	�%*^*! ?�*��%*����3 ���E�� V/�� ?�(��	��  �	�

�� AB�8� ���[8, 33, 34]%���� ?	� �Z!	)� 1�%(W .  E��O0 ��

�������	
��  #���>�� � c����*3��B� 2?�(��	�� �*]� AB�8� �	�

H	� ,)Ba ���E�� \MDA 1*�	��� E��O0 � �%�  �	�E  �C 

�� ?" ,]Ba ��	� \H	� ���[11, 16, 24, 27-29].   
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,�� S��[35]1*�	��� �� ��	���� .  �	�C  �E �� ,BH 	*��X 

C	M����  �� ��*
�B/ �O*�� �� � ?�(��	�� E��O0 �� '�	� ���" �	�

 =�E�" ?%����" �� ��	� 	a �	�%*^*! ?�*��%*����3LDH ��  .���

�� ?	� #	Z!	)�  ,*!	Z� �� %��LDH ,�	� ��  2Ed� 2C	+� �	�

 ��	� ?�����	3 � ?�(��	�� E��O0 �� %Z� �*B� � %9� 2VB-

�� %�	�[25, 31]1M*!� .  ,*!	Z� ���E�� 2�T�� #	Z!	)�LDH  �� ��

�� ?	� ?�(��	�� E��O0 �� P3 VB- � Ed� 2c��M�	3 2%9� %��[14, 

17, 33]�� ?	� �T�� #	Z!	)� 1*(K>� 2 ��( E��O0 �� %

��  ,*!	Z� ���E�� \H	� c��B�LDH  �*0�%*��� c���� �	O�� �

�� '���+: <�� �� ��1*�	��� E��O0 � �  �	�C  �E Z� 1�� ,*!	

 =�E�" ���� ��9&� 8�%[36] . ���Z!	)� X� ��� ?	�%� �  E��O0 ��

 ���� ?�(��	����  ,*!	Z� ���E�� \H	� ���LDH  %9��� ���  �

1*�	��� 	� '9*��0 E��O0  �	�A2 C  �E  �� =�E�" ,*!	Z� ��	�

�� ���� C	9��[37].  

?�*0	0�B
2 ��0 =&� �� 'M� � C�*0 ��	� %*�^3  1��0

'��" ?�%*��� �>/ \H	� �� ,�� '!�B� �	�  =*h��� ���"ROS 	�

�� �� 1*(K>� .��� �� %���0 =�E�" ���� ������� _� ?��(H  �	�

?�*0	0�B
  � ��%*����3GST  �*B80 .%(� G>HGSH  ,�	&� ��

�� �%*^*! ?�*��%*����3 ���E�� \H	� ���[25, 31]�Z!	)� 1�� �� .2 

 <�� VB- �� ?�*0	0�B
 ,]Ba ��	� V9� ?�(��	�� E��O0

 '���+:%� �$� �� �%� 	0 VB- ,�	� ?�*0	0�B
 ,]Ba ��	� .

1*�	���  �	�E � C �� ?��9/ 	O�" �� .����'  ,*!	Z� ��GST  E*�

 ��	� 2,�� ���� �%*3 ���E�� ?�(��	�� �$� �� VB- ,�	� ��

,�	� 1�� ?�*0	0�B
2  =��� '�	� %���0  =�E�" ,*!	Z� ���E�� ��

GST �� ?" m�R� �  =� � %�	� =�E�" 1�� k��0 ������� ?��(H

��  ?" =*h��� ��MB>H �� v���� %���0X��� C	M���� m6�  ���" �	�

%�	� � 1*�	��� �h� �� �/�0 	�  �	�E � C X���  m6�

C	M����  ,*!	Z� ��	� 2���" �	�GST  �� ?�*0	0�B
 m�R� �

�� ��� C	9���� ?	� �T�� #	Z!	)� .� ��( '����@ E��O0 �� %

�� VB- � �*B� 2%9� ?�*0	0�B
 ��	� V/�� ?�(��	�� ���[8, 14, 

38]. %���� ?	� �Z!	)� 1�%(W �������	
�� E��O0 ��  AB�8� �	�

,�	� �� ?�*0	0�B
 ��	� \H	� 1*�	��� E��O0 � AB�8� �	�  �	�

A 2E  �C  ?" ��9&� \H	��� ���[14, 16, 27, 39].  

�� �%+���, X	� ��1 �Z!	)� �' ?��0 �� S%H ���%�� 
*�� !	Z�*, 

E�"�= 	�� 0	0�B
*?� ����3*��% � 0	0�B
*?� �	����� � ,]Ba 

0	0�B
*?� ���*�%�% ��	�� ��� �� �� !�*G ��9>� �/��� S	O�� 

%� .�� 1>U ���� l�� �	M�*=� -�*4 #��$� �������	
�� 	� � 

���	�*1 	�� E � C 3*�	&( �' ��� �� �*?	 ?f E�"�= 	�� �*=�� 

��"' ���*?�% � 	h!�� F�� !�B�' �� L�� ���3�3" �	 ���M� �� 

,�	� 	�� AB�8� ����' ���.  
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