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4��>!" 1� �� ���&. >� �f�� o�Y�   ��Z ��i� ��6(s" !xH� 

=��� 1�B� � ��� ��2>� �� �� ��
B�� ��)5�d ��4 ��� )55.( 

� � ��)5�d ��4 1�N�" ?@" Fb� V�(� �� ��������� �O�B�4  ��2

�)�+�� =��� ��U)   �S �  ���	 ��)5�d ��4 ���)" �� �2���� >� �����

 ���� F��NO� V�E )55.( 

���� �U�� �� �C)  ��       ����� ���" � c��" � !
����� ! ��4��6�

 G���� � G���> ��6" 
��i� ��
#" 1������ACEIs  �ARBs  �  N���

 �)#��� ��� 
��i� ��)" �� 
���Y� 1������ �� �2���  ��� �
#"  ������

 [)�2�   !���� o�2 �� �H(�," ���t /���  ��iACEIs  �ARBs   ���

 ����� �� �
#" 1������ �� �)�+� ������ �O�B�4 [)�2 ��   ��� �D��b"

N�)�  !��@5  �� ���� �� ��� >� '� �2� �	 .���� � �N�� y�Y.  

  

��� 	
  

�H(�," '� �� � !H,b"�  [)� ����� �� �
#" 1������2  =��f��"�� �� ��

   �^�U� !�+� 1�
������ �_)(��6� � ����� ([)   !�U)$� '��5�+� �

 ����)�� �HC��"�      .��5
O�& ����% !����� ��)�"   ����� �� ��� !��������  

24 �
���� >� F�� ��)5�d ��4 mg 300 �5��H" �� � �  ?�Bj   !A�	N4

1R !O��&)�)��� �� � �5
��	�� ! ���4)5� � ���2  ���f�� ���� I�� ��2�)��	

������   ! ��4��6� g�aB  �� ��	��� �)C� ����� ����" � ��+� ��2

 ����	 �H(�," ���� !
���� .   V%���S ��)�5�d ��4 �����  ��2    ��� ���)�

�+U�O � 1  ����� =�" mg 300   !�"    ���C 1��"> �� � �)��  ����� ���R  

24 �
��� �  1��������   ����#�  ?�� ���f5�� k>��    /�  �����	 !��R � 

!" ������ ��)6�  �5
�	�� .     >� ��
�� ��5� ���� z�����+� ��� !�������� 

ml/min 30 !�(�����{�2 ���� 1�������� ��5
��	�� )>� F���� .���� ?�����
4 

meq/l( ���	 �� X�)
" '�()��
" >����� � )!�   ��
�� ?���� 
�5��� 

>� meq/l 15( �����	 o|��S ���H(�," >� .����5Q�2�  ���� �
��#" �����O�

������ !#+% ��2- �� 1������ � ���	 ��#� � �)�� �!%���   !������

      ̀ �H�x  ���2���� ��� 1��"�� ��E  ��� !������� N�� � =�	 �
��5	 

=�55� � ���)� '�D�) )
�� � !5��� ?
D���  ����	 o|S �H(�," >�. 

=��& �� 1������ e�$
��  ��2 ��)"�H(�,"�   ����H  V��)
��O k�� >�

�2 �� 1������ �
O�& ���% 
���
S� p)+� >� '� �	 gaB" �2. 

��)�� ��)" � �H(�,"V"�	 � 90     
����� ! ��4��6� ��� �
�#" �����! 

 [)�2  .�)��H(�," ��� �� �3  =��&30  V"�	) =�6�  �1�� ��>)( �� 1�"��

V��4)
4�� �� 1�"�� �  �� 1�"��  /����  V���4)
4��  � 1�� ��>)( (  ��)�"

�5
O�& ���% !����. 

���HC��" ���2 ��� � 1)��� ����BO�I)
��D � ��I)
���� "���� ! ��1������ 

=>����  &��� � �#i �	 ."�� !      � ���+� ���A+�� ��H�Z� r��E( >� 1������

 .�5
O�& ���% !���� ��)" ��)5�d ��4 y��	     1������� .���  I��S ��
O�&  �

�5��H" �  �)U �� .�	 .���� !A�N�O! � 1)� ��BO ���1����   ��� ��'  ����
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����� ACEIs � ARBs �� 	�
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����� 
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 . 

�� I�
5�!   ���	 ��� d ��4� �)�5�  ���  ��	 .����  ��5
�	��    }���� ��H(�," >�

"!  ���	���� �5j 1�"�� �!� ���� 1R " r�E( �2!   �%��� ��3� >� �� �	! 

��"R ��� ��,( ��   1������� .���  ���� .���f� ���� �H(�," ���  F���">R   ���2

 ��(���� ����4 m,� ���H  e)$��!� �?���
4 !   ���5� ���� �=��� �
�5���

 ���)��+&)�2 � N�)��+&A1C )Hemoglobin A1c 1�N���" .���	 .������ (

 ��)5�d ��424   ���C ��� �
���  ���R24  �
���� �  � ����� F�5��   1�N��"

1R �� �)C)" ��d ��4�  ���H ��&��     ~���Y >� 1������� ��5� ���� z�����+� .

V��U�S ?���Db  V��U�S ���� ����� ?���S �� ����� ��5� ����� *���Z  *���Z

 �� ����4 ��5� ���1440  .�	 �#��E""�1�N GFR � ��N  �����  ��2  ��' >� 

��1���� �� ��
�� � �� �2 �HC��" �#��E" �	"��  .!    � =��	 ���� 
���Y�

5Q�2��� � �� �
�� 
�" I)Y������  a�B  1�"> >��g    ����Y� .��O ��! 

��& �#i =�	 =��"R��.  

z{�� � 1�������  �� !O��$  
�)U3   =���& :���	 ?�Db  =��&

   ��� 1��"�� �E  I��mg 50 �4)
4�� ��V    .�� =���&�>� �� �� ����>��

 �� 1�"�� �E mg 100  �E  .)� =��& � >� �� �� ���>�� 1� ��>)(

 1�"���� ���� =��& �� ��� /��� !�  >� ��4�F �
6&    �� .��5
O�& ����%

   1��"�� [���	 >� z�4 �
62�       -��)�� >���� r��E( >� 1������� .��� 

>����� �.�� ?���
4 ��HZ� V"�	 !(��
S�   ���+� ��A+�� � '�()��
"

 =��" �� 1������ z{� � ���	 !����  ���22 �6 � 12    1��"�� >� z�4

�	 �5��H"��  ���� ���f !���>�� ��24�F �
6& 5Q�2 .�	 ���A ���  ��

��
��� =�" �� z{� � �H(�," �2� 6  �12�)+&)�2 ��� A1C   ���BO �

"��  >� 1)�! ��1���� HZ� �  �	 'j��    ���BO � 1)�� �5% I�
5�

1R 1)����� �2! �)	.    ��� ���� ��� �� .>� .���    >� ��2���� ��' 

��
�� �� .���	 *�a
�� ���	� �H(�," �� ����� ( m,��{ ��� �� 1����� 

��N =>����&��� � ����! �	. 

 ����C >� z��4 =��� ���R      ���� ! �����Y� '����� V�A��B  � ���2  

 ����"���� >� =��6
����� � .����� ��N���O� ������"R SPSS �a���D� � 18   

)version 18, SPSS Inc., Chicago, IL(  =��� V�+E    m,�� �� ��2

!5H" ���� 050/0 < P �	 .����. �D��b" �@C � g��	  ����� ��2

 =����& ����� !���� ����^
"  e���� !����"> �Y���b" �� ���2�  1)��">R >�  

One-way ANOVA �	 =��6
�� .�D��b" ���� �  !�#���  
��S�  >�

Repeated measures ANOVA  �	 =��6
���  !�5H" 
�)U ��  ���

 1�)�
��6    ���2 1)�">R >�   ���2Fisher's least significant difference 

)Fisher's LSD � (t Indipendent  ���	 =��6
���� .����5Q�2�  ���@C

�D��b" �   =���& ���� !6�� ��2��^
"    1)�">R >� ��22
χ    ��	 ��
O�& '��� .

 ��2����2 -1� 9 -7� 13 -11� 15  �18 -17  ���
��� *)��$" �  ��)��B�

F2�l4 �� ���� ����& ����� !A	N4 .)+� ��2.  

  

���
	 	
  

�H(�," ��� ���  �� [)��"90      ��)�" !
����� ! ��4��6� ��� �
#" �����

�5
O�& ���% !����. �� ����� 1������ !5� ��f���" 47/25 ± 80/2  I��

 ��>)  �!D5C    
�)�U ���49   ��6�)4/54  ��U��(   � ���"41  ��6�   

)6/45 �U��( �)� 1>. 

      �����"R 1)��">R >� =��6
���� ���� !5��� ���3� >� z5��C �� �����

Independent t !5H" ���"R 
��6  �B� =�2�B" ���� )200/0  =P.( 

�H(�," ��� ���      ������ ������� ��� 1������� ��
�� 
�" ��f���"

 �� �����30/14 ± 66/6 �)� I�� .=��& ���  ��)" ��2  �� N��� � �H(�,"

     !�5H" ����"R 
���6  ������ ��� ��
�� 
�" �3� >� z5C  ����)  ���

 /� � 200/0  =P  �600/0  =P (�B� =�2�B".  

1������ ��� ���  ���H 51  �6�)6/75 �U��(     I��
5� 1)�� ���BO

 � =���	39  ���6�)3/34 ���U��( �5
��	�� =���B� I���
5� 1)��� ����BO. 

��5Q�2�  ���H 49  �6�)4/45 �U��(  � I�
5� �E  1)� �5%41  �6�

)5/64 �U��( �5
	�� =�B� I�
5� 1)� �5%. 

 1)� ��BO 1�)� I�
5� �E  N�� � '�O��&)"� 
�$aB" �3� >�

1)� �5% �� =��& ���  ��2  ��H(�," ��)�" �    !�5H" ����"R 
���6   ����

�	��� �)C� )050/0 > P( )I��C 1.(  

  

 ����1 .��	
 ��
 	� ������� ����	
��� ������ ���  !"�#� ����  

���	�� ���� ���� ACEIs + ARBs  ARBs  ACEIs   �����P*  

"�   "*+��*�± ��*,� -�%.��  97/7 ± 03/47  73/8 ± 90/47  12/8 ± 83/46  *860/0 

234  �%� ](����) ���,8[  )7/56 (17  )0/50 (15  )7/56 (17  **830/0  

�: ](����) ���,8[  )3/43 (13  )0/50 (15  )3/43 (13  

�;< �3= �% 3> 
�
 ](����) ���,8[ )0/70 (21  )3/53 (16  )0/60 (18  **660/0  


��� �% 3> ](����) ���,8[  )0/30 (9  )7/46 (14  )0/40 (12  

�;< ���& �% 3> 
�
 ](����) ���,8[ )7/56 (17  )3/53 (16  )0/60 (18  **870/0  


��� �% 3> ] ���,8(����)[  )3/43 (13  )7/46 (14  )0/40 (12  
ACEIs: Angiotensin converting enzyme inhibitors; ARBs: Angiotensin receptor blockers 

*  1)">RIndependent t q 1)">R **2
χ  
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����� ACEIs � ARBs �� 
����� 
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 . 

 ����2.  %�& ��'()� �  !"�#� ���� *+��%� *,�&�	-.  � (+/� ������� 

����  

�
	���	��� �����	�  

ACEIs 
 ��� 	��± �	��� !��" � 

ARBs 
 ��� 	��± �	��� !��" �  

ACEIs + ARBS 
 ��� 	��± �	��� !��" �  

 �����P*  


�$� �?$% *� � ) �;<mg/dl(  11/9 ± 56/21  77/9 ± 30/25  26/9 ± 90/20  150/0  

) @%� "*3*8�%>mg/dl(  33/0 ± 50/1  34/0 ± 54/1  41/0 ± 55/1  880/0  

"*3*8�%> 2��%*�> )ml/min(  11/23 ± 36/64  17/19 ± 51/65 35/23 ± 54/63  940/0  

 ����� "*A8$%�24 ) � B��g/day( 36/0 ± 70/2  35/0 ± 64/2  88/0 ± 51/2  440/0  

ACEIs: Angiotensin converting enzyme inhibitors; ARBs: Angiotensin receptor blockers 
*  1)">ROne-way ANOVA  

  

1��2  I��C �� �� ��)&2 !" =�2�B"    1������� ��)�5�d ��4 ��)	

=��& !"��  ��   ��	 �
���� 1R 
�	 >� �
O�� �)#@� ���� o�$" �� �2q 

 ���)Y   ��H(�," ��)�" =���& �� �2 �� �� ��     ���� 1��"�� .�� =��" >�

!���5H" ������"R ����3� >� F2����� �)���� ���.  1)���">R >� =��6
����� �����  

Repeated measures ANOVA ����D��b" �� � !���2��& 1���� 

001/0 < P �"R ��� ���  �)#� 1�DA� =��& �� �2 �� F2�� ��� �"�

���D��b" �� � �   >� =��6
���� ���� !��2��& ����� ����� ������"R 1)��">R  

026/0  =P  �#��E".�	  

 1)">R .���� ��Fisher's LSD    o�
��� V�E" �
O�� �@C  ����

=��&    ��� ��	 ga�B" ��2  
�����^   ��)�5�d ��4 ��  =���&  ��O���� 

=�55� � ACEIs  �ARBs  !�5H" 
�)U ��    =���& ��f�� ��� ����   ��2

�� 
��6 ��	   =��55� ��O���� =��& �� ��)5�d ��4 
����^  ��� �"� � 

ACEIs  =��55� �O���� =��& � � ARBs    !�5H" ����"R 
���6   ����

��� �)C��	 ) I��C3.(  

z����+�     =���& ����� 1��"�� >� ��H� � V#% ��5� ���    ��)�" ���2

���	 �#����E" ���H(�,".  >� '��� ����2 �� ��5� ����� z������+� 
������^ 

=��& !5H" ���"R �3� >� �H(�," ��2 �)#� ��� . ���5Q�2�    ���� 
�����^ 

=��& !5H" ���"R 
��6  N�� �2   ��	��� �f��A� �� ����)880/0 = P( 

)I��C 4.(  

  

#"$  

!
���� ! �4��6��     1������� �� c��" � /���R ?@" �+� '�   ��� �
�#"

��� ����� .�%�� ���  ���� ��" � c�" ���1������� /+0�  1������ ��

!" =��� ��)5�d ��4 �� � XbO �� �� �)	 � V�(�ESRD     V��(� ��� ��A+�

 !��#+% -��)��- ��� !��%��� �  [)��� ������� �� e)�$�2 !��" ���	��   

)56 �7-6 .( ��(�HO F��NO�RAAS�    �� ?�@" '��_)() �4 V�"�� '� 

 ���� !
���� ! �4��6� �O�B�4.       �?
�D�� ���� 1���� /���R V�"�)�

   ���D�� )�l�R !�5H� 1R !��@
�� I)$E"II  !�"  ��	��   /���R 
���i� � 

    �>���#�O �1��
����(R m�	�  F��NO� �!%��� -�#b�� V"�	 1R 1���

)�����D�� � *�@
(� �>)#"��  !" q�	��  �� ��)�d  �)Y�   ���@"RAAS 

���� !
���� ! �4��6� >� ���&)+C �� !
#n" 
��i� .?@"  
����" ��� 

�5% I�
5� V"�	 !��"��  1)�=���E" ��  ���BO 1�"�� �!H�#Y   1)��

 �����@" �� =�55�  ��2RAAS     ��4 �!&��)�" V���� ���BO F2�� ���� 

     !�" !O��$" ��d ���4 ������E" � 1)�� !��j m,� 1���R  ��	��   

)57 �14-13 .(  

��H
" 
�H(�," ��� ��BO 1�"�� Fb�    !()��H" ���2���� �� ��� 1)�

 �ACEIs    F2��� ��� ��� =�	 gaB" � �
O�& ���% !���� ��)"

��(�� � 1������ ��� �� ��)5�")#(R� �4��� � ��6" !��"�� 
��i�� ��� !

 F2��GFR ���� )59-58 �16.( 

 

���� 3. ���1 �� ������� ���2�3,�	& ��	
 ��
 	� ����� 45+�� ��� ���  !"�#� ����  

���� 
 ��%&���24 ) ��*	+g/day ��� 	��) (± (�	��� !��" �   �����P*   

)�
��� ��$( -	��� �� ./0 -	��� 1�� �	� -	��� 2�3 �	� -	��� 2
����� �	� 

ACEIs 34/0 ± 50/2  34/0 ± 46/2  34/0 ± 43/2  34/0 ± 41/2  

260/0 ARBs 28/0 ± 44/2  29/0 ± 40/2  31/0 ± 39/2  31/0 ± 36/2  

ACEIs + ARBs 31/0 ± 44/2  35/0 ± 22/2  34/0 ± 17/2  32/0 ± 10/2  

 ���C�P* 

)�!$%E �$��(  
> 001/0  

ACEIs: Angiotensin converting enzyme inhibitors; ARBs: Angiotensin receptor blockers 
*  1)">RRepeated measures ANOVA  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 369� �! /�  �$� "#��$%&1395 6 
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 ����4.  !"�#� ���� ��	
 ��
 	� ����� 1� �!� � 7/8 9�2�,�	: ;.�	�5: 

���� 
��4�&��5 6 ���75 )ml/min(  �����P*  

)�
��� -���( -	��� �� ./0 -	��� 8	9� � 

ACEIs 11/23 ± 36/64  81/22 ± 61/64  690/0  

ARBs 17/19 ± 51/65 18/19 ± 79/65  200/0  

ACEIs + ARBs 35/23 ± 54/63  83/65 ± 63/72  370/0 

 ���C�P* )�!$%E "*F(  880/0  
ACEIs: Angiotensin converting enzyme inhibitors; ARBs: Angiotensin receptor blockers 

*  1)">RPaired t  

  

�Z 
��i�   ��)�5�d ��4ACEIs      ! ��4��6� ��� �
�#" 1������� ��

!
����� ��� ��^
" .ACEIs     ��� !
3O��E" 
���i� !
���� ! �4��6� ��

 �� ����� ��+� ���it  ��� 1�N�"     �� ���3
�� V���% 1�N��" >� �
�B�� �  I��#��

��BO F2��  !��@5  �� 1)���� )21 �15.( �!&>�  ��   =��	 gaB"

 �� ���ARBs  N�� �� =���ACEIs�  �����5�  �O�B�4 ���� 1�	

  !�" !
����� ! �4��6�     ������ �� �� ��)�5�d ��4 � �)�	 [)�� 2   ��
��

!" �5�. 
��i� ���� /+0�   ���BO F2��� �� �2���� �i� �� �
D���   1)��

!�� �	��. ��)d  �)Y ���  /��� ACEIs  �ARB � �is" ��@" ���� 

RAAS !" �)	 )60 �15 .( 

�H(�," ��� ���  ��90   !
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The Combined Effect of Angiotensin Converting Enzyme Inhibitors and Angiotensin 

Receptor Blockers on the Progressing of Kidney Disease in Patients with Type 2 

Diabetes Compared to Single Administration of Each of These Two Drugs 
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Samaneh Khodadadi5, Hamid Nasri6 

 
Abstract 
Background: Inhibition of the renin-angiotensin system in patients with diabetic nephropathy can reduce 
proteinuria and slow down renal impairment. In this study, we aimed to evaluate the preventive effects of 
prescribing both angiotensin converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARBs) for 
renal disease progression compared with administrating each of these two medications alone in patients with 
type 2 diabetes.  

Methods: 90 patients with diabetic nephropathy were randomized into three groups: receiving captopril, 
losartan, and losartan in combination with captopril. Proteinuria was measured before, 2, 6 and 12 months after 
intervention, and creatinine clearance was measured before and after intervention. Repeated measures ANOVA, 
Fisher's least significant difference (Fisher's LSD), and t-test were used for data analysis by SPSS software.  

Findings: Proteinuria was improved in all groups who received medication (P < 0.001). This reduction in the 
group who received losartan in combined to captopril was more than other groups (P = 0.026). Creatinine 
clearance was not significantly different between all groups. 

Conclusion: Administration of ACEI or ARBs reduced proteinuria in patients suffering from diabetic 
nephropathy (due to type 2 diabetes) but prescribing both drugs had a significantly better outcome. However, 
creatinine clearance was not significantly improved in any of the groups. 

Keywords: Diabetes mellitus, Angiotensin-converting enzyme inhibitors, Angiotensin receptor antagonists, 
Proteinuria 
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