
 

  

1- �����	
 ����� ���� ������� �� � �������	 �  !��	
 � ���� � "��#� � ������� �$����	
�  �%��	
 &�'( ���� )�*+,	� �)�*+,	 )	�$	  

2- �.����	
 ���� ������� �� � �������	 �  ��/ 0�1� �1�2��  !��	
 � �����  �%��	
 &�'( ���� )�*+,	� )�*+,	� )	�$	  

3- �
��1	 ���� ������� �� � �������	 �  ��/ �4���$��5�  !��	
 � �����  �%��	
 &�'( ���� )�*+,	 � "61�� � �������� )�*+,	� )�*+,	 �)	�$	 

������� 	
��� : ���� ��	
 ��� ���  Email: nematbakhsh@med.mui.ac.ir   

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /339 ���� /�����  !� 1394 932 

������ �	
�� �	���� ����  :������ 	���
20/1/1394 

�� ��� �� �� ���
/339 �� ��� � ��� �!�"/1394  :���� 	���
6/4/1394 

 

�� �����	 
 �����
�� ��� ����� -  �	 ��������� ����  �� ���� �������� 
�!� ��

"�� #��$% &
�!  �'� :&� �	 �� �  

  
������ ��	
� ���1����� ���� �1��� ������ ����� �1����� ������ ���� �2 �!�
� ��"� ���� #$%3  

  
  

�����  

:����� 
�� � ���� ��� ����� �� ���������� !" �� ����#���� $ ��� �%&� �� �'" (� )�� *��+, 
�� �� �'" ���������� !" .#'�  *��+,


�� � ���� ���." ��#/� 0� � �12� 3�� 4�5 6 �� � )�� 
78 (� (����� 9 6 :& �� �� *��+, 3.;� �� <�!��� 4�� *&� �� .#'�  0� � =

>�, 0 �? 
�� �� �'" ���������� !" >=� & � @� �"��� � ���+�5� ,  A� ��� � 9#= � 4(BCD� *&� .)�� 0�� E *��+,-  �� *�"G�H


�� �� �'" ���������� !" I� �� *��+, #&� ? �J� 6 <�� �  " 0=.  

��� :�� 16  �  " I�  �20 �5�K� ��6 (� ���&� ��L" �� <�� I�  �  ��8 <� ? .#7�5 ? �� N <� ?  0=1  �5 <� ? ���7� (�  �  " )PQ� #=' 0=


�� 4<��  ("���� ��� � �� *��+,5/2 �1�� <� ? .#"��." )5&�� (�!= :& I#� (� �#� ��� R ?�1��  = 0��� (� R ?  0=2  �6 <� ? ���7� (�  0=

@� 4<�� �  " ���+�5� ,- ���� ��� � �� *�"G�H("  150 �1��  4R�� ��� �� 
S� � #"� � )5&�� ��� (� I#� (� �#� ��� R ?�1��  = 0��� (� R ?


�� <� ? .#' T&�%� (�!= :& I#� (� *��+,  0=3  �7 <� ? ���7� (� @� )5&�� )/� ���� � <� .= ���+�5� , 0=-  ��� (� I#� (� *�"G�H

 V&�T� (� *&� ��#� 
S� � #7�5 ? �� N("����  @� 0- *�"G�H 
�� R�� ��� �� 4��' WDN <� ?.#' V&�T� (�!= :& I#� (� *��+,  0=4  �8  (�

<� ? ���7� �= � ("���� )5&�� ���� 0= 
�� ��� @� � *��+,- ��X 4�=� ��� �� .#7�'�� �� *�"G�H (�1� � #' R%"� 0 �?  #7&� 5 )�8 =

)5� #"#&� ? <��H ��7'. 

����� :�� Y�� �� :& Z�= @� T&�%� 0= - @� �#' < � .= �� .� ;" �%&� )PQ� #=' <� ? � �� ���!� <�� 
78 �� *�"G�H - 
�� � *�"G�H  *��+,

<� ?)  " 
78 �� ���+�5� , ��#� 4 (�7B� >=� ]8�� <��� I�� �� � ^D� ��� ) #&� ? 0��1� )5� ]��H I#' � *�7��� � � ��X 005/0 < P.( 

 <� ? �� *�7_.= 4(�1� ���4 �7B� #7`  = a)'�� >=� #=' <� ? (� )P�" ) ��P" ���20/0  =P I�!� .)�� ]��H I#' >=�  c"d" (� (

�7B� <� ? *�� �� )& ��" ��5� ^D� �� 0��� <� ? *&� *�� �� ��� >=� �� 4#d" <#&�  " 0= <� ? � ��� I�!�� = <#77� )5&�� 0=  0@�-  *�"G�H

) #"��� �d" )PQ� #=' <� ? (� )P�" �� 0 �d�� ��� >=�05/0 < P(. 

����� :���� @� T&�%�- >�, ���7� (� *�"G�H �= 4#���� :& ��" �� 
�� � ��� �� *��+,  �� �'" ���������� !" >=� ]8�� #"���


�� �� @.�J� (� #'�  " 
78 �� *��+,  e+2� V& 6 �� ���(1��� (� (� R��1��#"H � ;1.� 
�� 0 �� 4)�� <#' 3�f� *��+, #'�.  

:����� ������ 
�� @� 4���������� !" 4*��+,- )��78 4*�"G�H  

  

: �!�� 0#7.�� ).B" 4 �'��� �PC6 4(.65 0T8 �N� '� 4&�� 0 ��� 4(.gB� �" 0#�� >f�. "� #����� � #$�%����� �&� #'��( -  *����+

 ��,�� ���� -�' .� #/�� #��$�$�0
��1� .� ��$2! 3��1
 ,�� :3� �� *�
%� . ��!2� �;'T, <#;d"�� (1%�1394 a33 

)339 :(944-932  

   

�)*
+� ,-�'� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /339 ���� /�����  !� 1394 933 

��-  �� ���	 �
���������	 � ��	����������� �� ����� ������ ��	
� ���'���(�) � 

�����  

���  ����	
	� ��
� � ���
 ������ ���� �� �����

       ����� ��� �	�� 
 �	�! ��� "��#��� � �� $�� %
��

 &'(�#
 )
�� *+�)2 -1( &1
 �    ��2��3 ��� �4 �� ���  �

5������ )6���7�7�	���89  $����)5 -3( )6���7�7�	���89 .

��� �� )=�9   � � �%�>
 �� �	
	� ��
� %9�� �����

 )��
 ?��@	6
 $��A�AB  C�'������#� .%��#������ �����D  ��

 ���� �� ��
� ��'�� � )6�7�7�	���89    ���
� ������

 ���� .$�� ����2      ����� � E��F� ��� ������)6(  �

��B�9 � �6H��  $�7@) ���'(D��� �	�	� )'�169� �3S (

)7( %�J	� K'�! �� �    )J	��	� L���4 C	���%�7�� M�6��

)
 �F'� ��  %#�)9 -8(.  

   �����A
 K�'�! �� �� $�� 5	� P�� CM��� ���� ��

 �� )���=�9 )6����7�7�	���89 C	���%����7�� M�6����� �����

��� )694 .%��' ���� �����  ��%��7��     ����
 ��'� � ���

���� �A9  Q��! "' �� �� $�� 5%= P��(D .%9�� )

)694 ��%�7�� ��
�6'� ��R9 )'��   ����E )10(  �C )11(  �

 5����T3 C���U' Q���! ��   $���V�W ���� )�����D �����

)��694  %��9�� )9�%���7��)13 -12()��
 C  ������ � %��#9�	�

��� �� )=�9 )6�7�7�	���89   ���D� .%#=�� ���
 �����

 ����9� &6��7�� �%��= -   ���� ���X��D��� � ����79��	'Y94

��� �� )=�9 )6�7�7�	���89  )�� (�9 �����    5	�Z9 5��1�

 .$����Deegan �  ������[��)14(    �	���9 ����1
 ����

5%��9��D  ����79��	'Y94 �II   � �� ��������	J �����
 ���A9

���89 ����������� �� )��=�9 )6���7�7�	  ����H9 �������

      $���V�W ��������	J ������ ���� ���'� ����2 .%��9�

)694  $�� ]�+
 (�9 )9�%�7��)15( )�A�AB . �   �����[��

 � �� ������	J ������ ���D   �� )�=�9 )6�7�7�	���89 ��

���      ��� %�9�� ��7'�A
 5��
 � �9 �#� � � �����

�F�69  �#� �� ^	��
 $Z_
 � 	� �9)16(.  

��#`��C P��(D   )�Ha���� �� )��B �% 6
 ���

��� b��86
   � � )6��7�7�	���89 �F'� � �����

)
 �#� )
 ]�+
 �� �#� )U67��� �� %#=��  � %#�

 �� )���=�9 )6����7�7�	���89 ����F'� � ����9 �#����

��� cW�= �����     )�
 ��R9 ��� ���   %���)18-17( .

$� 9 �a� �  �����[��  ��� � P��  b���86
  ��F'� 

)6�7�7�	���89 ��  ������ �  K�'�(�  "�� �� � �� 

d��%��
 ����� C������� ���A9 $���7#� �� � ���F'� 

)6�7�7�	���89 ��H9 %9� )19(�	
�	� �A9 .   ����

)6����7�7�	���89 )U6���7��� � )���7#� )���=�9 �� 

��� ����� �� $�7#� ]�+
 $�� �  ��'� �  )J��B 

$�� �� �� �e	J	��
��f �	'��6�� )6�7�7�	���89 

)=�9 �� ��� ����� �� �'�(f� )
 %� )20(.  

 &6��7��)6���7�7�	���89 � (���9 "��'�6�9 %���7�� 

 )�=�9 ��  ���� �������  ����
 $���� . $�� 9 ���a� � 

  ��� "'�6�9 %�7�� )
�� *+� b����g� �� ����[��

��� K'�(� ��      � %�9�� 5���=� �#�� � � ������

 ���� �� %9� ��H9      *+�� �'�(�f� L��	
 ������

)
 �9 �#� � %�7�� "'�6�9 )
�� ) 	=21.(  

Saleh � El-DemerdashC �������� 5�86�������� ��   

��- ��9e�4 �� ��	#3 %�J	� 5%##� �  %��7��  "�'�6�9 � 

��#`�� ��  5�86��� ��  ���1
  5%�##� �  %��7��  "�'�6�9 

��H9 %9� �� ��- ��9e�4 � ���� )6�7�7�	���89 

)=�9 �� ��� �����  ����
  $��� � ��  Q��!  C��U' 

�����1
 %����7�� "���'�6�9 ����� 5�86����� �� L-NAME   

)L-NG-nitroarginine methyl ester (

)6���7�7�	���89 )��=�9 �� ����� ������� �� %'%��H� 

)
 %#� )22 .(C��#`�� ��- ��9e�4  ���  b�	�V  "�� 

�� � ���� )6�7�7�	���89 )=�9 �� ���  ������ 

� �#� �9  ����
  P��(�D  %�= .�  )��	�V  ��� � 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /339 ���� /�����  !� 1394 934 

��- ��� �� ���	 �
���������	 � ��	�������� �� ����� ������ ��	
���� '���(�) � 

�#��� 5���
 ���h��� )��6Z_
 5%����H
 %��'�U9 )23( .  

��- ��9e�4 �� ��	#3 ��� ��� %�7�� C"'�6�9 �� ���� 

��	
 $�� �� i�� �9	D j��	3 )Z9�� k�W � �' 

)��9�+W �� ���� �4 � ��79� )�9 ��	� �	T�  ��� � 

�� �'� C$1� )
 %9�	� "' ����  l��[
  L���#
 � 

E@�	
 ����2 %=�� .�� C)f�! �'�(f� %�7�� "'�6�9 

� &67�� C)@��3 )
 %9�	� l
�3 ����
 �  ��[��3 

d	����%94 %=�� )24(.  

  ��� �'� ��� :�� 	�� �� �'� � )�� ���� �

»��- 5�86���� P�� ���o ���� ����9e�4 )��
 ��  � %��9�	�

��� ���D ��� �� )=�9 )6�7�7�	���89   ����
 �����

 �� 5�86�� C%=��  5����� 5�86�� C)7���f��� b�	V

��� ��    )�7���f��� b�	�V �� &� 5�86�� � �����

 �� 5���� &� ���� p����� .« �� �'� d�»   r���� ��'4

 �� )=�9 )6�7�7�	���89 ��1
 �' � �F'����   ������

�� ����-  l��_
 ���U' �	��
 �� )��s � %��#9��� ����9e�4

) ������	J16 �'� � $�� �#� �� �67��� (   d�%�� ���

P�� �'� �� "' )
 ��  E@�� ���
 �#� d�%� � %9�	�

p	��= .«   d��%��
 �� �� ����#`�� C��� J�+
 ���'� �

��� ) �����28-25 C17 C12   �4 �� "�� ���� �� (

 %= 5�86����   ��� ��6H�� K�Z+� �� $8D ��	6� %'�=

��� )[�#��� ����� �� �����.  

  

��� 	
  

36 &� b� ��     )�9�� ��U9���
 ��� ��67'� �Y9 �� ��  

4 ± 206  l
�= d�D16    )��9 �#�� ���4 ± 228 � (

20 ) 5�
 �#� ��3 ± 185 � (8    )��� J�+
 5���D

5��D M��� .%9%= 5�86��    ��'� ��� �#� �� � �%#�

 P�� �� "��' d�%��� ���� 	��� ���#Z
  �� 5�86���� �����  

��-   � �� )!	��a
 �' � ��
� C)7���f���) ��9e�4

��� ('	F� d�U#� (P��   )�
 ������    L��	
 %�9�	�

.	= )6�7�7�	���89 ����  

5����D  �����1  �5 5����D ����)  �����CP  5%���
�9

)
 5��D ��	#3 �� C(%9	=   C5��
 � �9 $Z_
 %��= ���

���  �9���� �� �� �� �����5/2 )��
  �� ���� �� d�D

d�D	���        b�	�V ��� ��68� "�' b%�
 ��� �%� ���

 ���� �� .%9	�9 $f�'� )@�8V K'�(�    ��� ������

)�Z@ b� J�+
 M��� )28-25 C17 C12.%= u�a69� ( 

5��D  ���2  �6 5��D ��)   ����LP  +CP   5%��
�9

)
 5��D ��	#3 �� C(%9	=   C5��
 � �9 )7���f��� ���

  �� $��f�'� $�>� $�7a9-   ���9���� �� ��� ���9e�4    

150 )��
   b%�
 �� �%� ��� d�D	��� �� ���� �� d�D

��� Cd	� ��� �� � %#6f�D ���@ ��� �� wAf   ������

5����D %��#9��� ���68� "��' b%��
 ����  �����1  �5  ����

�� �� .%��= K��'�(� b���9�	�B-  M����� ���� ����9e�4

) )�Z@ b� J�+
23-22 �� J�+
 )B��! �� K��+� � (  �

%= u�a69� �2�B.  

5��D  ���3  �7  ��)5��D  ���LPT  +CP  5%�
�9

)
 5��D ��	#3 �� C(%9	=    ��� 5����� )7���f��� ���

�� $f�'� $>� ��
�-      �� ��� 5��
 � ��9 ���9e�4

�9����  150 )��
  �� �%� ��� d�D	��� �� ���� �� d�D

      ��� ��'� ��%�� �x�� � %�#6f�D ���@ ��� �� b%


�9���� K'�(� �  ��- � J�+
 ��'�� �� ��9e�4  C	= E+@

��� d	� ��� ��     %�#9��� ��68� "�' b%
 �� �����

5��D  ���1  �5 .%= K'�(� b�9�	�B ��  

 ��� 5��D4  �8  5���D ��)   ����LT  +CP   5%��
�9

)
 5��D ��	#3 �� C(%9	=     %�#9��� 5��
 � ��9 ��
� ���

5��D  ���1  �5 ���   ��� ��� � %9	�9 $f�'� �����

  �� C������ ���� 5���� - 4    ��9���� �� ��� ���9e�150 

)����
       ���68� ����'�� ���� d�D	����� ���� ���� ���� d���D



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /339 ���� /�����  !� 1394 935 

��-  �� ���	 �
���������	 � ��	����������� �� ����� ������ ��	
� ���'���(�) � 

.%'�D K'�(�  

)
 ��� �9���� b�9�	�B    C�� J�+
 ���'�� � � %9%=

  �	�W L��@ K'�! �� � P	1�� b��%�� ����� ��   ����D

���� � %9%= �6H� b�9�	�B �x� .%9%=   ����� yo �

 $���f�� b���� J�+
  z���9� � )�����#=  �(����
4H&E 

)Hematoxylin and Eosin  � $�f�D ���@ ��J�
�f � (

������    �	��R#
 ���� �%��= 5(�9e	���� $��1� $����� �

5��%9�       b%�= .%�= 5�86��� $�'�6�9 )6f��� *+� ���D

     ��� l�
�� �	�! ��� �� $7'e	J	��� w�	� )6f�� L��4

   C$�f�� �	�� ��6f�D %V� M��� �� C	Z9 �#=4 � J�+


5��9   .%'�D )�  

 ��� b�� )
����� *+����5 ) �	���W �BUN  ����'  

Blood urea nitrogen) ��#��������� � (Cr  �����'

Creatinine     M���� )��U�H'�
�4 $��� �� 5�86��� �� (

  5�U6�� � (���'� C���1�) �	
�4100 -RA  5��%�9�   ����D

 %�7�� ��%'�� $�J	��6
) $'�6�9 )6f�� � )
�� *+� .%=

  )��U��H'�
�4 P�� �� ("��'�6�9Greiss reaction  �

�� �7'�A
 .%'�D ��� � ��%9�6�� )#>#
 

���7'�A
  )
���� *+��� �BUN CCr  � $��'�6�9 �

      ���� � ����� ��� � $�'�6�9 )6f��� *+�� C��#`��

5��D         (�J��94 �	�
�4 �� 5�86��� ��� C�#�� ��� � ���

  ) ���f�! "��' �9���'���One-way ANOVA  ��'�   

One-way analysis of variance�� � (  �	
�4LSD 

)Least significant difference (5�86��  %�= . ����� 

�A
'����7 � 5�����9 � ����4�L ������	� )KTDS ���'�   

Kidney tissue damage score� � (��  5���D   �� C���

�	��
�4 ����� Kruskal-Wallis  �Mann-Whitney  �

���� �A
'�7 � g� %V� ���b��    �	�
�4 �� C�%�� ���

J�����94�( �������'�9� �������� 5� ������� ������[
   

)ANOVA with repeated measures  5�86���� (

�D'% .050/0 < P )# 
 *+� ��	#3 ��  �R9 � ���

.%= �6f�D  

  

���	 	
  

��� �����	
  

     � �#�� L�7B ��� b��9�	�B ��� b����g� %V�
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Abstract 
Background: Nephrotoxicity is the main side effect of cisplatin (CP)-therapy which is induced by 
oxidative stress. Nephrotoxicity is gender related and limits the cisplatin treatment. Therefore, it is 
essential to prevent or to ameliorate cisplatin-induced nephrotoxicity via administration of 
supplementations. This study was designed to investigate the effect of L-arginine (L-Arg) prophylaxis 
and treatment on preventing cisplatin-induced nephrotoxicity in male and female rats.  

Methods: Sixteen male and twenty female Wistar rats were divided into eight groups. Groups 1 
(male) and 5(female), as positive control groups, received cisplatin (2.5 mg/kg/day; Intraperitoneally) 
for a week. Groups 2 (male) and 6 (female) received L-arginine (150 mg/kg/day; Intraperitoneally) as 
prophylaxis for 3 days, and cisplatin was administered from the day 3 for a week. Groups 3 (male) and 
7 (female) received L-arginine, as prophylaxis for 3 days; and cisplatin was administered from the day 
3, for a week, without withdrawal of daily L-arginine administration. Groups 4 (male) and 8 (female) 
received cisplatin and L-arginine simultaneously for a week. On the day 10, blood samples were taken 
and kidneys were prepared for histopathological investigation. 

Findings: L-arginine administration did not changed the measured parameters from positive control 
group in females. Simultaneous administration of cisplatin and L-arginine decreased serum levels of 
blood urea nitrogen and creatinine as well as intensity of renal tissue damage in comparison with 
positive control group in males (P < 0.05). In addition, it ameliorated kidney weight in comparison 
with positive control group in male, insignificantly (P = 0.20). No significant difference was observed 
in tissue nitrite level among male groups and L-arginine treated male groups had body weight loss 
more than positive control group (P < 0.05). 

Conclusion: Simultaneous administration of L-arginine, as nitric oxide precursor, and cisplatin could 
ameliorate cisplatin-induced nephrotoxicity in male gender through improving endothelium function. 
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