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����� ���	
� : 1/11/96            ����� ��	�� :19/12/96  

� 2�('�: 4,�5"6��(,7 28�5+8 �� �,)� 9:�� ;,<,=�)7 9,��% ;6 >����+7�� �(0<� ����? .20=+A� �B+	  2C8  �8+C6�� ��C��� 

4,%� �=+)<	� �<�5+*� D��E� � D���,F�6�+<," E �� �8��8 9,�G�+7 ��,�� ��+  � 4,�5"6��(,7 �� �5�6HF I+� � J��.  
� J�� � ����+7: J�� �+7  �  K=+8 �5�+L% D��/ 28 28�M7  N��? �M7 �C��  C#'%O,  ( (C�.    5 I�C� ��C<�� N��C? �P�C=�6Q,            

)ml, IP 1/0 (( ��)  �5+6�� 2 ��� ��V 28 .4,�5 I�� N��? �� +8 "6��(,7h48 mg/kg/60 28 D��/ X+�C/ 4Y���   (C ��)  �C5+6�� .  N��C?

 I��N��)7 28 4,�5"6��(,7� �6�+<," E  � +C8� mg/kg/day 100  2C8  D��C/  �X+�C/ 4CY��   (C ��)  �C5+6��.   N��C? I�+C�Z   ��C)7 2C8N 

4,�5 "6��(,7� 4,%�D���,F � +8� mg/kg/day 40 28 D��/�X+�/ 4Y�� ( ��� �5+6��.  N��?O��F N��)7 28 4,�5 "6��(C,7� �6 �+C<," E  �

4,%�+8 D���,F ��  28+M�N��? �+7 ���X( ��� �5+6�� �. N��? OM� �6�+<," E �N��? O<�7  4C,%� D���C,F �  N��C?   4C,%� O<CM7 D���C,F � 

�6�+<," E +8 ��+7� 28+M� N��? �+7 ��X� >�(8 �Q%6[ 4,�5"6��(,7 ��6�5+ ( ��) .  � \F35 2 �)  �� N(C� 2,�% �<5+8 � ���� �+7 

��: � �8+6���+7 �5+8 ��6+,),��,8���� ��<��5����<#,7 � ��+�� N�+�<�� ���X (�<5�?. 

� 2<5+6+7 :4,�5"6��(,7 ��0� 4!� 289:�� ���� �Q5�]A� ^6   ���C� >�=+C���_(=G C,( N��� �",�,%��C� �    ^7+C� QC,  �  �C,5�`

�< G � �(,#�� (6��? ",���=G � I�� I+% )05/0P<( .28 N�a�� 4,�5"6��(,7 ^6�Q5� ��0����� )05/0P< (�� �AX    2C=�= � +C,� N�C�	  �+C7

� ;6�Q  N(,b,F ��0� ^7+� Q, ���� )05/0P< ( ������ c+�%��6� �M��F �+72=�= "�+�6� +7 ���. ��%6Q �6�+<," E  4C,%� �   2C8 D���C,F

 48+X 4!���:�% d%,,D�� N(7+M� N(� �� 2�����5+7(,Me8 ����8 �� ���H� �.  

� 2�,<  � f*8��,?: � ��  28� (��4,%� � D���,F�6�+<," E �+�� ;6 >���� 28 ��G �+!6��� N(����� ( ��% ��,�� �,)� C�+ �  �

4,�5(,7"6��  ��J�� �� (7� ^7+�.  

� NP���(,�� �+7: 4,%� �D���,F�6�+<," E4,�5 �J�� �2,�� �"6��(,7.  
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-�A	5&EE.C "
��EE�4 >!EE� �EE� �EE �EEC F���EEG 5
  	

  "
�H�E�	 
5�� �C�#����AI ,  A5,�� ���,5	
 ����.B.�

�� 5	�J�� �&��.4K.�I &��	����4�� �9�2�  �C  ��L0��

5 &�
�4 K/�� 	)1 .(>.��   =	�EO	 �PE�	, �� � -�A	5&.C

�20 '��5
 5
 ��.9�� 
��5� &/	, Q.�.9�BC   $E.� �B�.E�

��  �E.?� �D��/ R5	�3 A	 �S.�, T.U �&��� VE ��EW� 

9�BC.�.�Q  ����%.C=XY�W	  ��J,�3 &ED � 2 E.� � 

 ���H��"�#��
 D�3� $��  , 
�W 	�-B�  W&E�.B� �EC �

 5���C��  �EC   +�E	, , �E!.��8    KDE� 	5 �E���I  �EC

��  
��)5-1.( ��	 '�.�	&.�	 >.��   �E� �E��� -�A	5&.C

���4 &.9�� �C Z�S�  , '[.�	Z�!�
	5  �C  A	 "&� \���

>.��>.�� Z�!�
	5 &���� -�A	5&.C�� >�A	5&.C 

�4)6 .(

 �EE��4 �EE� ",YEE3 �EEC Z�EES�  �EE.9����� �'[.EE�	  �EEC

>.�� �� $.� -�A	5&.C   +�E	, 
5	, �9�2E� ]��^ �� &��	��

   '�.E�	&.�	 ,  &E.%.9 '�.�	&.�	�0 �P�	, �� , &���

 Z�EED24 KEE���� =�EED/�� �EE�._�,�0 �EEC A,�EE� , $EE��J 

V  ���W9�BC.�.Q    &E�5,I VC	�E� 	5)7 .(   ��E#�
  �E� A	

'�W �.9�S� +�	$�	V KJ�S�� -CI `L/ ,  A�� ���EW 

>.�� A	 ���� &�&� Q.�.9�BC	5&.C   +�	$E�	 KE/�� -�A

���� 5
 -CI "�.Wa�� �C      -ECI  X�E� ��
�E�� �E 

�E4

���4 &.9�� $.� ����� �C Z�S� '[.�	 �� &�&�� 	5 &��B�

  �E� VEJ5 	5  
&S�� Q�8�9��$.����0 =	�..b� ,  &E�A)10-

8 .(=�S9�P� ����	5 -.BC 5
     +E�� $E.�  
&ES�� �����

VEE���EEW  , QEE.�.9�BC=XY�EEW	  �EE��� �EEJ,�3  A	

>EE.�� �EE0 5
 	5 -�A	5&EE.C+�EE	,  $EE�5�EE���I  �EEC 

1	&EE�	 5
 Q�8�9���0��EE�.C =	�EE..b� , Q.B�EE�.�  �EEC

 
5�� �.2 &���� T2���&.�e�  ��	 "
	
 5	�J)13-11.(  

    &E/	, =�ED.�� ��I5�E ����A5	 �(/ �f�g ��3 5


�4[�,���I  �C   K.E�I �E�	�� 5
 ��	&.E�	   �9�2E�  �EC

&.�	 >�	�3 A	 ����+C,[0 ���	 �E�  �C   1�E��	  5�BE�

��
��L0 . Q�8�9��$.�  �C
�!2B3  -.��E��,E    '	�E�3 �E�

     h	�EW �E� i�E��� j��&EB3 ���k 5
 Z�2@� -.����, Q�

+�EE	, �4&EE�C� �EE� '�.EE�	&.�	  �EEC &EE���)14 .(

 -.����,E   	5	
�H2��� Q�8�9�.� Z�B3	 , "
�� �.G�W 

���I  , -��E�B(� 'I ���	&.E�	  -���A5�E�    �E� 'I �E4[�,

�� 5�B�&�I .Z�B3	  �#�
��B�$�I �.9�S� >��� 'I Z�B3	 

, Q�8�9,5��   , QE.���0�0I �E��I h	�W    QE.�,�D.� �E��I

�EE� &EE���)15�14 .(    �EE� lEEW�k  	��EE���� =	,�EE.0

 &.�	 Q.2.����(TCA) ��     ����E.� '	�E�3 �E� , &���

   �E�	 $.9�E!.24 A	 ���(� �.9����� Q� , V�.9�����)16 .(

     '
�E� 5	&E��0�� >E.9
 �E� ,5	
 '	��3 �� =	,�.0 A	 "
�H��	

 &.�	 >��� � =	,�.0 >.�	 A	 >.9
 -.BC �� "
�� 
,&@�

�� "
�H��	 ��	 Z����	 , Q�,,�.0 
�� . =	,�E.0 >.�	   �E

V�.9����� >G�g m�	, &g $�24 �� &����  	5	
 h	�W 

&f ���(�9	 , ���I ��	&.�	n�0 '	��3 �� , "
�� �  "&E�� 

Z�!�
	5  �C 
	AI ���� >W	
 5
�� >B3 �C  &E�)18�17.( 

��5�� �-�	 �� ",Y3  -.��E��, ��I5� A	 ����4 =5�G  �C

E =	,�.0 >.�	 ,  ����� K���� ,  �.2 �.B� +C� 5


 o�� 5
 �.2)19 ( ��	�@G o�� ,)20 (&�5	
 ���!g.  

    �ES9�P� q&EC �r�E�	 -E�	 ��   ���E�A5	 �Ef�g   =	�EO	

?��@�   -.��E��, �9�EB�g	 ��E   =	,�E.0 >E.�	 , 5
  �E�	�� 

�.B�  �.2 ���� A	 >.��-�A	5&.C 5
 o�� ��&���.  

J�� � ����+7  

'�BC ���4  �0.+ ��    A	 �&E� '	�E�3 $.� ���E��I   �E

>.��    "
�E� '	�E�3 �E� -�A	5&E.C    ]�E�9	 �E(/ KE����  	

V  ���EW    �ES9�P� , �E����  �C&E��.0    &E�,5 5
 ZY�EW	

'�W ���5�     �E���4 �E?� 5
 ����E� �E�  
�E� )1(  -E�	 5
 �

>EE.�� $EE.� �EES9�P� -�A	5&EE.C)Sigma Aldrich P6926 (

 ]��9	 �(/V ���W  �E��4 5	�J "
�H��	 
5�� Q.�.9�BC .

 -.����,E     "�E�	  A�E�,5	
 ��E� A	) '	�E(�- '	�E�	 ( ,

 =	,�.0 >.�	  ,5	
)Sigma Aldrich E47808 (&� �.(�.  

 	�� 1���	 -�	 S9�P��   QE� =5�EG �� �  ���E�AI5� 

����� ��
��� "&� 5	
 &C�� �
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64 �� o�� &.H� Qk�  �C�#E����AI  �E�  t9�E�  �E�  'A,

25-20 A	 1�EE4 $EE�� o5,�EE0 ,  5	&EE(#� =�EE�	�.g 

�C�#����AI  "&!E��	
  �!E�$%�	
  "�#E��	
  �E.�,5	  �E.(� 

&EE�
�4 .=�EE�	�.g �EE@� m�	�EE� 
5	&���EE�	 12 �3�EE� 

5����EE�, , 12 �3�EE� ��!�5�EE�  �EE�
 2±25 �EE/5
 

����� 
	�4 ,  �E��U5  �DE�� 10±50 %5
  vEHJ  ���EC   �E�

+��0 n�W  ̀ �Ek   5	&E(#�  &�&E� . 1�EB�  =�E�	�.g 5
 

m�	�� ��Lb�  	  '�E�!�  �E� �=5a  �1&E�4  �E/ ,  �E20  �E� 

�D��  �C ��	�� ��Lb� "&� , '�!�	 �����
 
	AI  �E� `I 

$.� ��&.���I  	�� ���B� �(�I 
�/, ��	
 .m�	�f �.2 , 

 5	&(#� m�	�� , 1���	 =�����AI  ,5  =�E�	�.g   �E� $E.� 

 r��	>BS9	5���
  �C  ̀ �E��  �E�.B  wYEW	  "&!E��	
 

=5�G  ����LE0.  KEJ�S��  �E�HC ,
   5�4A�E�  �E�  m�	�E� 

�m.@� =��	�.g �� =5�G ��
��� �� ��C  ",�E4   �E�C

 �� �� >!� ��A  V.E���      �E� ���E�5
 "5,
 -E�	 , &�&E�

 =&�35  A,5&� 1���	:  

1-  Z��� ",�4)Control(:  >���o�� ���C   &��E�C

    5	&E�� �E�  8�E9��$.� 1�� ��	A,5 �1/0  �E2.�  �E� �E�.9 

=5�G >W	
  ����5
 �J�HG&�
�.  

 2- >.�� ",�4-�A	5&.C )PHZ( :   ",�E4 -E�	 =��	�.g

>.�� 	5 -�A	5&E.C  �E�  '	$E.� 60  �E2.�  1�E4  �E�  	A	  �EC 

1�4�2. 'A, &�' �� =5�G >W	
 �J�HG   �EC48   �3�E�

�� 5�?��  
���	V ���W Q.�.9�BC ����5
 &�
� )21(.  

3-1�� ",�4 )PHZ+Vit E( :  ",YE3 ",�4 -�	 =��	�.g

>EE.�� �EE�-.��EE��, �-�A	5&EE.C E 	5 �EE� $EE.� �EE.'	$ 100 

�2.� 1�4 '&� 'A, 1�4�2. �C  	A	 ��  �E�  =5�EG  >EW	
 

�J�HG 5�(k �3�� >DJ A	  $����>.��-�A	5&.C  �E���5
 

 &�
�B�)22(.  

4-15�(k ",�4 )PHZ+EP(: g.=��	� 	�-  ",�E4  ",YE3 

�EE� ��EE.>CEE.A	5&��- =	,�EE.0 >EE.�	 	5 �EE.$ �EE� �EE.'	$ 40 

�.2� 1�4 �� 	A	  �C .1�4�2 'A, '&�  �E� =5�EG   >EW	


�J�HG 5�(k �3�� >DJ A	 ����$ ��.>C.A	5&�- 5
� �E�� 

 &�
�B�)23.(  

5- V��E0 ",�4 )PHZ+Vit E+EP( :g. =�E�	�  5
	 E�- 

",�4 ",Y3 �� ��.>C.A	5&��- -.����, E �� 	5 �.'	$ 100 

�2.� 1�4 '&� 'A, 1�4�2. �C  	A	 ��  �E�  =5�EG  >EW	
 

�J�HG =	,�.0 >.�	 �� "	�BC �� � E.'	$ 40 �. E2� 1�E4  �E� 

	A	  �C .1�4�2 'A, '&� ��=5�G   �J�HEG >EW	
  5�E(k 

�3�� >DJ A	 ����$ ��.>C.A	5&�- 5
���� &�
�B�.  

6-V�� ",�4 )Vit E( : >���o��  ���EC    �E &��E�C

 -.����,E   ���E�� A,
 �� ",�E4   �EC     \E�5$� ',&E� ��E2DJ

>.��&�
�B� ����5
 -�A	5&.C.  

7-V�HC ",�4 )EP( : >���o�� ���C  >.�	 � &���C

=	,�EE.0  ���EE�� A,
 �EE�",�EE4  �EEC ��EE2DJ \EE�5$� ',&EE� 

>.��  ����5
 -�A	5&.C&�
�B�.  

8- V��C ",�4 )Vit E+EP(:  >���o��  �C  &���C

=	,�.0 >.�	 �  -.����, �� "	�BC 	5E     ���E��  �ECA,
 �E�

",�4  �C \�5$� ',&� >DJ >.��&�
� ����5
 -�A	5&.C.  

��B�� o��  �C 
�/�� 5
 ��C ",�4 �a  "&E� 24 

�3�� v0 A	 �WI�- �.�5�B '��I�  'A, v%E� &�&� �

 �EE�	�.g '&EE��EE.2 'A, , =   \EE.J
  ,A	�EE� mEE��� �EEC

 �C�#EE����AI) &EEg 5
�EE2.� 1�EE4 ("A	&EE�	  �EE.4  , &EE�

���B� �C   '�EW  mE���  z��E� �EC   ��E�	�>  �E� =5�EG 

����.V A	  KE2J  FEB/5,I &E�&�
�4   . �E(/  Z�E�@��	 

�1�EE� �EE��B��EEC 5
 3000 5,
 �EE� =&EE� {�EE0 J
.�EE� 

������H.8� &�&� .v0 A	 ��4&D9��� �E��B� �  �EC  ��E�� �

�.2 �� �35�� Z�G	 ���	�>   , �E�	
�� �E(/  =�EDO  �E� 

Z�2@� ��DO� 9����.- 10 %>���� &�&�.  

�� 5�?�� A5	 E���� ��| E.�  E��I� E�	.��	&  1�E�   1�E�

)TAC(� o,5 FRAP 
5�� "
�H��	  5	�EJ  �E��4 .5
 	 E�- 

o,5 5
 pH �	.&  	�
�� "&� m��� ����  �=��E�	  zE�5 

�I� 9��.& "&� �� �P�	, g	.�   �E�'   �EC �� E�Q )+3
Fe (

 v!2%EB Fe
3+

-TPTZ ,  &ED��> �EE(�I  �E� '�EE�   �EC ,�EE� 
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)+2
Fe(� 5
 Z�EEEU ~�EEE� 593 ������EEE�  ,�EEE� =5�EEEG 

Q�������,��!%�	 
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 ��(:2 . g6+<  �6+,),��,8 D+M6+�G ",h +,�O6Q G �+7  �� ��,��N��? �+7 �M6+�G k�<e�  

",�4  -.�.�	�)mg/dl(   -.��D9I)mg/dl(   "5,	)mg/dl(  

Z���  08/0±61/0 3/0±25/2 4/8±68/39 

��.>.CA	5&�- 
a06/0±76/0 2/0±41/1 a

 
a5/6±73/64 

��.>.CA	5&�-  +,����.- E  08/0±68/0 6/0±77/1  5/7±06/50 

��.>.CA	5&�-  +=	,�.0 >.�	  07/0±65/0  4/0±97/1  1/9±76/45 

��.>.CA	5&�-  +,����.- E  +=	,�.0 >.�	  09/0±65/0 5/0±91/1  4/8±83/49 

,����.- E  b06/0±59/0 4/0±48/2 b
 

b1/6±58/40 

=	,�.0 >.�	  b04/0±62/0 3/0±39/2 b
 

b7/9±66/41 

,����.- E  +=	,�.0 >.�	  b05/0±60/0 
b2/0±68/2 

b1/7±58/44 

N���",h +,� i+�� �8 +7± N(� >+,8 �+,0� j��* �( �. mg/dl :��,� I�? ��� �8�<,=.  

a :��0� ja<Y� ��:� ��<�� N��? +8 2#6+'� �� ���)05/0<P( �b :ja<Y� ��:� ��0�N��? +8 2#6+'� �� ��� �5,4,7��(6" )05/0<P(.  

 

��5�� 5
 ����4 =5�G ���� ���.B.��.�  �C",�4  �C 

   $��EE�� KEEJ�S�� �EE �W�EE� 5�!EE�I �EE����AI TEE2���
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�EEB�10 ( ,

 '	$.�TAC +C� ���S� 5	
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�B�11(  ������ 5
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 ",�4 �� Z����� '��� &EC
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=	,�.0 >.�� "	�BC �� VC �� , ���(�� �� +C� �-�A	5&.C

��S� 5	
  5
 '	$.�MDA ) 5	
�B�10 (   Z�Eg -.E3 5
 ,

�EE�S� +�	$EE�	 5	
  5
 '	$EE.�TAC ) 5	
�EEB�11 ( 5
 	5

 �(�� � �C,�4 �� ��������.>.CA	5&�-   "
�E ����5
 	5

&�
�4 K/�� �&�
��.  

 

 ����) 10 .>�=+� >�Q,� ",h +,� 2#6+'��� I�� �� (,_(=GN��? �+7 �M6+�G k�<e�  

PHZ :4,�5 �"6��(,7Vit E:  ",�+<6�E�EP:  �D���,F 4,%�Con :��<��  

MDA: >�=+���_(=G,( �nmol/mg of protein: ��,� �8 ���� + ",p%��F I�?  

N��� +7 8 ",h +,� i+�� �±  >+,8 �+,0� j��* �N(� ( �. 

a : ja<Y� ��:���0� ���  ��<�� N��? +8 2#6+'� ��)05/0<P(  

b : ja<Y� ��:���0� ��� N��? +8 2#6+'� �� �5,4,7��(6" )05/0<P( 
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 ����) 11 . >�Q,� ",h +,� 2#6+'�5�`,� < G�,#��� �( I+% � I�� �N��? �+7 �M6+�G k�<e�  

PHZ :4,�5 �"6��(,7Vit E:  ",�+<6�E�EP:  �D���,F 4,%�Con :��<��  

TAC: 5�`,� < G�,#��� �( �Absorbance 593 nm: ��V q�� 8H:� 593 �<�� +   

N��� +7  ",h +,� i+�� �8±  >+,8 �+,0� j��* �N(� ( �.  

a : ja<Y� ��:���0� ��� � N��? +8 2#6+'� �� ��<�)05/0<P(  

b : ja<Y� ��:���0� ��� N��? +8 2#6+'� �� �5,4,7��(6" )05/0<P( 
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'�W 5
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�!2B3 ����� A,�� 5
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Abstract 

Background : Phenylhydrazine (PHZ) as a well-known hemolytic compound causes toxicity in 

different tissues. The present study aimed to evaluate the probable protective effects of ethyl 

pyruvate (EP) and vitamin E (vit E) against the damage caused by PHZ in mice kidney.  
Materials and Methods: The adult male mice were divided into eight groups, with 8 mice in each 

group. The control group received normal saline (0.1ml/day, IP). The second group received PHZ 

(60mg/kg/48h, IP). The third group received PHZ along with vitamin E (100mg/kg/day, IP). The 

fourth group received ethyl pyruvate (40mg/kg/day, orally) along with PHZ, and the fifth group 

received vitamin E and ethyl pyruvate at the same dose as the previous groups, along with PHZ. 

The sixth group received vitamin E, the seventh group received ethyl pyruvate and the eighth group 

received vitamin E and ethyl pyruvate, with the same doses as previous groups, without the PHZ. 

After 35 days of treatment,  serum and kidney tissue were sampled for serological, histological and 

histomorphometrical study.   

Results: PHZ treatment caused a significant elevation (P<0.05) in the serum concentration of 

malondealdehyde, creatinine, urea and decreased serum level of total antioxidant capacity and 

albumin. Moreover, PHZ significantly (P<0.05) increased the luminal diameter of the proximal 

convoluted tubule and decreased (P<0.05) their epithelial cells height. Administration of vitamin E 

and ethyl pyruvate significantly improved the observed changes in these parameters. 

Conclusion: It seems that EP and vit E, as free radical inhibitors, decreased the kidney toxicity 

induced by PHZ in mice.  

Keywords: Ethyl pyruvate, Vitamin E, Phenylhydrazine, Kidney, Mice. 
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