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Abstract  
Ischemia/reperfusion (I/R) injury is characterized by the restriction of blood supply to 

the organ followed by the return of blood flow and reoxygenation. The aim of this study 

was to measure Protective effect of nano magnesium oxide (MgO) on I/R on renal 

function and vascular endothelial growth factor (VEGF) in male Wistar rats. In this 

study, 54 adults male Wistar rats were randomly divided into 9 groups of 6 rats, 

including healthy control, control, I/R control, three healthy experimental groups, and 

three I/R experimental groups. I/R injury was induced by ligation of the left renal 

pedicle for 20 minutes. Animals were tested using MgO (doses of 1.25, 2.5 and 5 

mg/kg) for 30 days via gavage and finally serum samples were collected to assess renal 

function. In addition, after sacrificing the animals, kidney tissue was obtained for 

immunohistochemical examination of VEGF expression and the resulting data were 

statistically analyzed (p<0.05). The results showed that I/R mice that were intervened 

with MgO significantly reduced serum urea and creatinine levels at concentrations of 

2.5 and 5 mg/kg. Renal function and VEGF expression also showed significant 

improvement. MgO, as a potent vasodilator, were able to improve serum urea and 

creatinine levels as indicators of renal cell damage in I/R groups. Also, by reducing the 

expression level of VEGF in MgO-treated groups, MgO may effectively mediate the 

protection against hypoxia induced by I/R injury.  
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��N�GE .%( z,2"Z�GI  P�E5  ��30 %W2� = 1 �30 
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)39 �40(.  

0�8R<S(1�<' 
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 \)()1.( �2�E 2� ,��?/ a'I�� "�"@�� ��*�� �

GS�1GE ,�  ������ 	��E �%( *��  %W2� �2"W
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�� �E�C� R.�� � R.�� 6�S'I ,�1

�8��2�"��� 
%''IMgO  ,�1	�� �E25/1 �5/2  �5 

�#��!�/ !�"#�IVEGF  	��S��1 ) %W2� ���E

z�`F��2"W 2� .%���I �8��2� �2 ( 6�S'I 
��  GI

I/R 	��S�� 3  %�%( ���E) ,%W2�VEGF � (


�� �E�C� ,�1 I/R�8��2�"��� 
%''I  MgO �E

 ,�1	��25/1 �5/2  �5 �#��!�/ !�"#�I 	��S��2 

z�`F �� m�"S� ���E) ,%W2�VEGF   ���� �2 (

%����  6�%J)2.(  

  

 6�%J1- >"� 2� ���� P�'����I � 
2�� e"O� �E R�*�'�%��I�"��� �U� � R.�� ,�1I/R  
Table 1. Effect of nano-MgO on levels of Serum Urea and Creatinine in normal and I/R rats 

Group Urea (mg/dL) Creatinine (mg/dL) 

Normal Control 14.83 ± 0.48 0.67 ± 0.17 

Sham-operated 14.48 ± 0.52 0.68 ± 0.02 

Normal Experimental + Nano-MgO (mg/kg)   

1.25 14.50 ± 0.43 0.68 ± 0.01 

2.5 14.50 ± 0.56 0.69 ± 0.01 

5 15.33 ± 0.42 0.70 ± 0.01 

I/R Control 70.83 ± 2.33 *** 2.91 ± 0.05 *** 

I/R Experimental + Nano-MgO (mg/kg)   

1.25 68.01 ± 1.29 *** 2.68 ± 0.91*** 

2.5 62.33 ± 1.54 ***+++ 2.52 ± 0.91 ***+++ 

5 46.50 ± 1.18 ***+++ 1.83 ± 0.63 ***+++ 

 P������ ��"'NE ������± �� ���E >"� a( ,��E 2��N� Q�� ��%�"(. *** 001/0 <p �'N� Q�SF�R.�� 6�S'I 
�� 	� 2��  �+++ 001/0 

<p �'N� Q�SF� 6�S'I 
�� 	� 2��I/R  
Values are expressed as mean ± SEM for six rats. *** p < 0.001 significantly different from the normal control group 

and +++ P < 0.001 significantly different from the I/R control group. 



������� 	
���� ����� ���������� 	 ���	  ����1404	  ���� 64-51 	$%��&�� ' ����()  

 

57 

 

  

  

 6�%J2- "��� �U�MgO a'I��"�"@�� ��*�� �EGS�1 ,��?/ ,�VEGF>"� G�#I �8�E 2� � R.�� ���� W ,�1I/R  
Table 2. Effect of nano-MgO on VEGF expression levels in normal and I/R rats 

Group VEGF Expression rate 

Normal Control 1.0 ± 0.00 

Sham-operated 1.0 ± 0.00 

Normal Experimental + Nano-MgO (mg/kg)  

1.25 1 ± 0 

2.5 1 ± 0 

5 1 ± 0 

I/R Control 3 ± 0.2 *** 

I/R Experimental + Nano-MgO (mg/kg)  

1.25 2.6 ± 0.2 *** 

2.5 1.8 ± 0.4 **+++ 

5 1.4 ± 0.3 +++ 

GE ������ P������ ��"'$± �� ���E >"� a( ,��E 2��N� Q�� ��%�"(.   **01/0˂ p  �*** 001/0 < p �'N� Q�SF� 6�S'I 
�� 	� 2��

 � 6����++ 01/0˂ p � +++ 001/0˂ p �'N� Q�SF� 6�S'I 
�� 	� 2��I/R . 

Values are expressed as mean ± SEM for six rats. ** p < 0.01, *** p < 0.001 significantly different from the normal 

control group and ++ p < 0.01, +++ p < 0.001 significantly different from the I/R control group. 
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 \)(1 .���E VEGF 
�� !�@� 2� G�#I �8�E 2�N.�O� z#SL� ,�1.G A �R.�� 6�S'I 
�� :B ��&��J %1�( 
�� :C-E
�� : R.�� ,�1

�E�C� �8��2�"��� 
%''I MgO)25/1 �5/2  �5 �#��!�/(!�"#�I 6���"# �E �N�5Z ,"�#I 2�SF�� �Ez�`F ���E � �N�5Z ,�1 VEGF 2�

6���"#G.". � �1 �,"�#I ,�1F>"� :) �-"�8�+�2/�@)��� 6�S'I ���� W ,�1I/R( %�%( ���E �E VEGF G.". �,"�#I ,�1G-I :


���E�C� ,�1 I/R�8��2�"��� 
%''I MgO)25/1 �5/2  �5 �#��!�/I(!�"#� z�`F �� m�"S� ���E �EVEGF  G.". 2� ,"�#I ,�1

)IHC(  ���@'2*E �E400×.  
Fig. 1. VEGF expression in renal tissue in all experimental groups. A, normal control group; B sham-operated group; 

C-E experimental normal groups receiving nano-MgO (1.25, 2.5, and 5 mg/kg) with normal renal structure with 

normal glomeruli and mild expression of VEGF in glomeruli and renal tubules; F, ischemia/reperfusion (I/R) control 

rats with a severe expression of VEGF in renal tubules; G-I experimental I/R groups receiving nano-MgO (1.25, 2.5, 

and 5 mg/kg) with moderate to a mild expression of VEGF in renal tubules (IHC).400x 
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