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� 

&���� �(�; � �Z�
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��� �
  E �$�2 �� E�����=  "�������8   ��� ��� � ��E� 

-��+ �
 M � �v ��  125 × 20 ��@� ���
7  E��>��� � �  

���- .6���k ��� � � �Z���
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)30 ��� <(   	���() ��(�  

1  N-Acetylaspartic acid  16Nd-  16Nd-  16Nd-  *Nd  

2  N-Acetyltyrosin  6Nd-  16Nd- 12Nd-  6Nd-  

3 Butyrylglycine Nd  Nd  Nd  Nd 

4  Cis-Aconitic acid  79 -20  89 -9  100 -6  45 -8  

5  Adipic acid  7Nd- 5/18Nd-  40 -4  5/42 -5/0  

6  Azelaic acid  9Nd- 9Nd- 9Nd- 4Nd- 

7  Citric acid  537Nd- 468 -16  983 -13  363 -37  

8  Deoxytetronic acid-2  18 -2 5/17 -2/1  5/12 -3  45 -3  

9  Ethylmalonic acid  16 -9/1  8/16 -1  14 -6/0  5/18 -2  

10  Fumaric acid  27 -2  32 -5  49 -3  6/15 -1/0  

11  Furandicarboxilic acid-2,5  14 -1 3/16 -3  4/3 -1/0  11 -4  

12  Glutaric acid  8/9 -1  11 -4/1  20 -3/2  2/16 -1  

13  Glyceric acid  61 -4/2 8/82 -4  40 -3  40 -2  

14  Glycolic acid  146 -10  103 -5/3  62 -1  59 -3  

15  Glyoxylic acid  10 -Nd 10 -Nd 13 -Nd 13 -Nd 

16 Hexanoylglycin Nd Nd Nd Nd 

17  Hippuric acid  630 -76  446 -14  274 -5/1  84 -4  

18  Homogentisic acid  12Nd- 12Nd-  12Nd- 12Nd- 

19  Homovanilic acid  19Nd- 5/23 -4  5/23 -4  24Nd- 

20  methylglutaryl-3 -Hydroxy-3 )HMG(  22 -4  40 -5/0  51 -4  5/62 -5/3  

21  Hydroxysebacic acid-3  5/8Nd- 16Nd- 22Nd- Nd 

22  Hydroxybutyric acid-3  2/8Nd- 6/8Nd- 5Nd-  2Nd- 

23  Hydroxyglutaric acid-2  16Nd- 16Nd- 16Nd- 15Nd- 

24  Hydroxypropionic acid-3  22 -5/1  34 -1  25 -5  6/18Nd- 
           

 *Nd :Non detectable ������ C��W ���>� CW��k �� ���� ��- � �Z�
� F�� �� 
���  
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����������� ����	� 
� 
�
�� ��
��
� � ���� ����	�	 '���(�� ) 

���� 1. ������ �  ������������ ���� � )mmol/mol Creatinine( �� ����� ��!"� #��� ($����)  

����  
�� ����  �	����   

6 -2 �	�  

�	����  

24 -1 �	�  

������  !�"  

)30 ��� <(  

������  '�	   

)30 ��� <(   	���() ��(� 

25  Hydroxyisovaleric acid-3  22 -4/4  42 -5  43 -6/5  38 -1/0  

26  Hydroxyphenylacetic acid-4  75 -7  94 -5/3  72 -2  153 -4  

27  Hydroxyphenyllactic acid-4  12Nd- 5/12Nd- 52Nd-  58Nd- 

28  Hydroxybenzoic acid-4  14Nd- 11Nd- 5/13Nd- 13Nd- 

29  Hydroxyhippuric acid-4  131 -10  149 -7  80 -3  43 -5  

30  Isobutyrylglycine  5/1Nd-  Nd Nd Nd 

31  Isocitric acid  86Nd- 73Nd- 5/356Nd- 242Nd- 

32 Isovalerylglycine Nd Nd Nd Nd 

33  Ketoglutaric acid-2  113 -45  549 -73  560 -2/21  550 -23  

34  Lactic acid  39 -18  35 -21  314 -46  305 -62  

35  Malic acid  56 -9/0  71 -8  5/50Nd- 57Nd- 

36  Malonic acid  47Nd- 5/9Nd- 6Nd- 5/20Nd-  

37 Methylcitrate Nd Nd Nd Nd 

38  Methylmalonic acid  5Nd-  4/5Nd- 7/5Nd-  5Nd-  

39  Methylsuccinic acid  16Nd- 11Nd- 12Nd- 9/16Nd- 

40  Methylglutaric acid-3  5/1Nd- 1Nd-  11Nd- 13Nd-  

41 Octanoylglycine Nd  Nd Nd Nd 

42  Orotic acid  5/3 -1 1/3 -1  2/5 -5/1  6 -2  

43  Oxalic acid  310 -8  567 -4  970 -47  949 -12  

44  Phosphate  277 -16  405 -5/3  128 -5/6  103 -3/5  

45  p-cresol  112Nd- 9Nd- 15Nd- 17Nd- 

46  Phenol  35 -5/1  5/13 -3  28 -5 23 -6  

47  Propentricarboxilic acid-1  60 -2  28 -6  3/11 -5/0  9 -1/0  

48 Propionylglycine Nd  Nd  Nd Nd  

49  Pyroglutamic acid  62Nd- 60Nd-  67Nd- 59Nd-  

50  Quinolinic acid  11 -2  16 -2  30 -2 2/100-10  

51  Pyruvic acid  20 -7  5/87 -4  124 -19  150 -3/21  

52  Sebacic acid  7Nd- 16Nd- 13Nd-  14Nd- 

53  Suberic acid  10Nd- 9/8Nd- 23 -4  27 -1  

54 Suberylglycine Nd Nd Nd Nd 

55  Succinic acid  128 -12  202 -20  483 -20  618 -15  

56  Sulphate  16 -7  26  47 -5/6  5/114-5/2  

57 Tiglic acid Nd Nd Nd Nd 

58 Tiglylglycine Nd Nd Nd Nd 

59  Uracil  26Nd- 38Nd- 41Nd- 41Nd-  

60 Uric acid Nd Nd Nd Nd 

61  Vanillylmandelic acid  1/14Nd- 16Nd- 2/23Nd- 25Nd- 

 *Nd :Non detectable ������ C��W ���>� CW��k �� ���� ��- � �Z�
� F�� �� 
���  
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����� ����	� 
� 
�
�� ��
��
� ������� ���� ����	�	 '���(�� ) 

������� �  C=��- 2 &������ � �  ����- ?��
� ���� %���+� 

����  
 ?K@H 2��
 ���C ������� 
��� �  ��� �  ?�
� 

) :�����mmol/mol Creatinine 43227  �����  
   :��$�IP

4/5 -Nd( )Nd :Non detectable.( ����8 �(��M���C ���� 

�����
 �� ��C ����� ���  �
������  ���  ,�>� �� �����8 12B 

iI"�� ?
� .��8 ����� ?R" %���  �� ?��- �����  �"�87 

��������8 12B � D���W ����"��8  ���� � �����)�' ��������� 


�����
 ��� � jM �� %��� 7 &��� O�+:��
 �  !(  

���C ������� 
��� %�+�  ��� ��  �I�� GT"�� �
 ������8 

12B � �%���A C��A �����
 �  ��8 B �� �� Z����  ��.  

  

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

* (���� ��2)��3��45 ) �67�� ������4��  

  

  
 %&'2 .������ ���)��� %�4� $� 94�� (
��.
��) ����� ����� �� ������� �� ���� +����, .  

'���� ��- ��   ���� �� .�/!� � 1 �� .�0'��  



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /280 ���  /���!" �#� 1393 425 

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

����� 2: (: 
��.
��)  

����� ��M 8 ����7 ����( X�  � ����4 � Cw�k ��� %��� 

IP�$�  �� �� �  ��� ���"  ���  ���Z� 
  � ���  ���  ?�@A 

�������� 2 ��� �  ��%��
��� ����
   ��� .� ��8   ����� 

�� %�� 2650  X��� �  j�M �� �M ��%�  ��8�(�  8�
  C���� 

�kO@� �)X�" (�����  �����  �� .����4 b�'�  ��" � ��8 

�����  �>���
 
  L��+" �  ?�- �  ���M �  � ���  9����� 

�� �� .����� �� 3 O���� % ��  ?�(�� �  ��" 6  O����� 

6����
 ���� ���K� ���� ��
���7 ����� �� 6 O������ ���� E���I�  

�����
���%� ��:  _" � X��" �  %�� �:  ��- �  ��� 

?@A  �p��� �Z�"� � �� ��k7�  � ��%��
��� ����
 

 ������ .�  ��
���� X2 %���4 R����S�7 �M���=�� � 

�M��"��� I��� � z@S� ����+� �-� ?�3M ��  &���� 

�-� �� � �� #��w  ?���;  �� ��� .�� �����)�y�  � ��O 

���(� 
 ������ �����  �� � �>��
 
 ����
 ��=� �� ?@A 

��"� ��M �  �p��� �Z�"�   �<� ?�-�  . ����
 �� ���� 

�  8 ���O� *+"�, ����k�� ����� ���  �
����� � �  

��� 7�- ��s���Z
 jM �� #�� ��"���  ��� �  ��C �� ?�� 

I@W� �  ��%��
��� #�(  �� .���)�' ����� ���  �
�����
 

��� � ����� i
�" GC/MS �   ��$��S� 
  ��`�k7  !�(  

�������>� ������ �
 "�@O�����C @��������8 )��������� :  

mmol/mol Creatinine 7/55 � �����  
   :��$�IPNd(7 

3 -������������� M��M���������� �����
��� )����������   

mmol/mol Creatinine 15/109�  �����  
  :��$�IP 34 -1( 7

 :�����) #����
 C���mmol/mol Creatinine 65/107 7

������  
  :���$�IPNd  :�������) 8�����@� C������M��M � (

mmol/mol Creatinine 77/6 �����  
  :�$�IPNd (�� 

 %��+�   ������� ��� iI"���� ���  �   �������
� ������M��M 


��     �  ������ 
��� � 
�����
� �������� C��(��M .�-��

 C=-3 .?
� ���)  

����� 3) :<. =(  

����� ��M
 3 ���
7 Cw�k ��� %��� IP� �$� � q�� �� 

��(�@� � ����( X�  � ����4  �� .����( E�� �� ��4  

5 ���
  �� �� � �H�� �� 8�-�  ���M
 '����M
  ��$�IP 

� ��K� �� 
��� . Y��Z��
�  ���
  ���=� �  ���  ���k7� �� 

����8 ���(� ��
 ������ ����� �  8
 8 O����  �� .CIW 

�� %) �����  � ���� @=+�� ?-��� �  6���
  ���  ��K� 

���� ��
��� .������� �>����
 
 ������
 %���- ����=� �  

��%��
��� �� � �C �@�k ��
  �k ��������  �
����� �� 

�  ?-� �� ���8  ?�@A  ���  #������  ��
�6  c��Q� 

�� ��  .�� �  ��C  �O�"�  j�Z� �  jZ��"  ���
  ���"7 �� 

��ZW 
 
��� (���� a"�� �- �� %�+� ����  
   ��<� 

�� ����" �   '��=� ��� 
 �����  ��.  

����� 
 ��� � �� �� ���� �   ������  ���  � ��� �=� �� 

#3�k �������=� �  �� %���
���  �����
  ���-  7 ��� 

!�< ��)
 �- �  j�M ��  ����)�'  ��� GC/MS7   ��<� 

 �>��� �� �
 ���C ������� 
��� ��  %��+�  �  )�� ����: 

mmol/mol Creatininer 1047 ��������  
 :����$�IP 

4/5-Nd(7 �� �O��+� �����
 ���C ����� ���  �
����� 

�� ,>� �  �������6� ������8 12B �� �-��  .  

����� 4 )
�� .?(  

����� ��M 7  ����� �7
  �����( E��  � �����4 �  C�w�k 

���%�� IP�$�7 �� %�� 2800  X���   ��� . ���M �  � ��� 

?I�� ��(�@� �-� ���  ���� �   � �����4  �>���
 
  ���v 

���� �����
 �� b�� p� ��   �����   ��<�  ?�-��� .

Y��Z�
� � �� ��k7� �� ����8 3A� ���   ���  ���  #��� 

��"���  j�M ��  ����" �  �� �M �����  ?�+� . �
����� 

���������� � �����y @������� H���� "������� ��  ����O 

���(� ��
 ������ �����  �� .�  7 O���� ��  ?�@A � ��8 

�� B �� �� ���  �7?( �  ��%��
���  �����
  �� ��� .
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����� ����	� 
� 
�
�� ��
��
� ������� ���� ����	�	 '���(�� ) 

���)�' ��
3M &���  ?�K@H  ��������8 ��  %��+�  �  � 

������� 
����� '<� *+"�, ����k�� ���W  ?�(�� .

������L �����)�' ��� � ����8 ������� �  ���$��S� 
 7���`�k 

�O��+�  !�(    ��>���  C���W  a<��"� ��"�@� ���  �
��� 

)��������: mmol/mol Creatinine 26/45�������  � 
 

 ���$�IP :11-4/1(7 ��"���'�� ���C @�� ����8 )��������: 

mmol/mol Creatinine 5/50����  7 
  :��$�IP Nd(7 

"�����C @����8 )����� :mmol/mol Creatinine 93/322 �

������  
 :���$�IP Nd(7 �������'���C @������8 )������� :

mmol/mol Creatinine 5/270� ����  
  :�$�IPNd (

 �� �� 5���� �� �����
 ��"�@���  �
�������
 " ��� 

II ) ���  ���I�� ��
)�C ����� � ������;���  ���$�� ( ����. 

�(��M���C ��������� ��
�����
 ��� �
 ����8 ������� �    

C=- 4  ���)?
�.  

  

 
 %&'3������ �� ���� +����, .� �� ����� ����� )
��.
�� : (94�� $� -�!-��)�� ������ .����' � � -�� �  .�/!� �� ���� 1 �� �0'��.  

  

  
 %&'4 <)� ������� �*��/)6� $� 94�� (?.,) ����� ����� �� ������� �� ���� +����, .2����' . ��- ��   ���� �� .�/!� � 1 �� .�0'��  



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /280 ���  /���!" �#� 1393 427 

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

*+,  

�����
 ��
 �������� ���7� ����� �� #23�4�  ��" 

�;� � i@�*� ����� ) ��k 500 �����
 ��;�=�( �� 

,Q*" ���� �
 �� _P %� ���� � %�� �� ��  =�+"�C 

��  ���  . E3��4� �  ������� 6�� ����� ���  �
����� �� 

�@�< 
 ��8 �����
 �� 9��R� ��  �-. 

_W��A ������ ��8 �����
 �� _@H�  ��-��  ?�
� � 

�  �����
 �� �� �� �� 6a� �"�8 2 �C b�� � ��7� �� 

D�Q4 �  7E�ZP� �� ���- �� )��� .#����K"  ������� 

�  �m�� ��8 �����
 �� T���� � H��  �w�Q�4��  ?�
�� 

�������8 *+"�, Rw�x %) �� p�
� �� 3A�6  ������� 

�� �a�"�� ���-  ?
� � ���� ��  ����)�&  
���  D��4 

��-�������  ��  )14 .(� �=� ��  ��4)�8 �=" ���  ���
 

%����� ����-������� �����
 *��+"�, �������
 ����
 

�������� ���7� ���)�' ����� ��
 ��� �
  ��� F��  ���� 

(����"������/ P�o ��
� ��<�  ?�
� .� ��8 F�� 

�  E���
 1996 i��
�" Tanaka � %�����=�� �����
 

*+"�, �����
  ���
 ������ ���  �����  � �Z��
�  ��- 

)15 .(�� %)  %����  ��"  ���  ������7 GC/MS  ��� �P���4 

7?W  
��k�? � #��W ���)�' C��� ��"�#�I   ��$�� 

���� ����P 7%����'�� ?��a< *��+"�, �������
 ����
 

��������  ��� ��
7 �  �
��
 %�a< ��  ����  ���  �� .

� �  ����
 GC/MS !����< � ����� ?��
� �  8����l��

���
 *+"�, %� ���� �� ����� 
  �O�����H
  ?�Im� � 

%� ���� �  t�$� �S4 �� �>��
 
 �(��@� � ��8  ����� 

�����
 �� � � ��' ��� ����� ��  $�`��? �� 7%����� F�� 

 ������
�
 �� ���- ��  �� )16.( 

�� �<�" �� � ��8  ���  C����A ��;� �=� � R�� �S� � 

�l���8  #� ��A �  d��� GT" ���  ���  ������"  ?�K@H � 

�(��M�C  �
�����
 ����� ��� �  ��� � �� T" ����  ����  

)18-17�( �������8  ����`
  ?�
�  ���  ��� $�<� ��� 

� �  ��
 �$�IP _
���� �� %) $�<�? �� ��-�  �-�� .

#�$��S�   ��$��
 �  � ��8 ��� ���  X�����  ���-  ?�
�  

)22-18(�� _@H� �  d��   �������
�  �@4� �  � �Z��
� 

��-7 F�� q��*�
� ����� ���  �
����� �� ��� �   ��� �

z�+� F�� 
��
 #��Z" ����  .F��  ���
  �Z@�*�� 

���
 q��*�
� ����� ���  �
�����  ����� �   ��<�  ��  

����� q��*�
� �� E3k � q��*�
�  ���  (����"������� 

���
� .�� � �C ?��a
 � ��
)�  q��*��
�  ���  E3�k 

?I�� �� F�� ��
  ��O7 �� � ��8 F�� �   ��$��S� 
 

���`�k � �Z���
� ����- ?��
� )24-23(. Rinaldo � 

%���=�� ��7' �� � �Z�
� �� F��  q��*��
�  ���  E3�k 

���)7� ��������� ��
����� �� �� ��� � q��*���
� � ���� 

 �
���@ 
 GC/MS � ����R� 
 IP���$� �� �  4 ������ 

�
� o@�*� $"��8 �� �� )4.(  

Hoffmann � %�����=�� )25( � ����' Sweetman 

)26 (�� F�� (����"������ ���!  ��>"���7 ����� ��� 

 �
����� �� q��*���
� �  jy��
���� ��
���@ 
 GC/MS 

� ��R� 
 �$�IP %) �� �� �  ��� � $"��8 �� ��.  

 �>��� �$�IP �� ?
  ���) �� �$��S� 
  ��`�k �  

 ��� 90 �w�  �� ��"�#�I ���+� ��  �>��� �+���  ���- 

i
�" Rinaldo � %���=�� )4( �� �-�������� .  
��� 

@����8 )����� [���'O��C @����78 [������ ��C @�� ���78 

�������'���C @������78 j�����" - ��
�[�����C @������78 

"�������C @������78 ��"���'�����C @������78 �����
�C 

@������78 3 -�(���C M��M������C @������8 (�  ���$��S� 
 

Rinaldo � %���=�� )4 (�   ��$"
 ��  ��(� 6��
  !�(  

��  �-7 ��� �  ��v X��� �� ����� ��
 
����  ���- �  

�$��S� �`�k  ��� �+� .�� �K� �� �
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Abstract 
Background: Organic acidurias are a heterogenous group of inherited metabolic disorders characterized 
by the accumulation and urinary excretion of organic acids. Delay in the detection and treatment of many 
of these disorders may lead to permanent brain damage or death. Accurate and early diagnosis is 
therefore paramount. The diagnosis of these disorders is achieved by the analysis of organic acids in the 
urine using gas chromatography/mass spectrometry (GC/MS). Since genetic and environmental factors 
and feeding habits can affect the concentration and profile of organic acids, for each population, data 
should be collected appropriate to that population. Such data did not exist for the Iranian population and 
thus, needed to be collected.  

Methods: 140 random urine samples were collected from healthy children in 4 age groups: term neonates 
(< 30 days), premature neonates, infants (1 month-2 years), and children (> 2 years). In addition, urine 
samples were collected from 10 children with classical symptoms of inherited metabolic disorders. After 
extraction and preparation of trimethylsilyl derivatives, organic acids were analyzed using GC/MS. 

Findings: 61 organic acids in 140 healthy urine samples were measured and the results were reported 
as the 2.5th-97.5th percentiles. These compounds were normal components of urine and some marker of 
diseases. In addition, among 10 samples collected from patients suspected of a metabolic disease, 2 
patients with methyl malonic academia, 1 patient with propionic acidaemia and 1 patient with glutaric 
academia type 2 were identified. 

Conclusion: Urinary organic acid analysis is not currently performed in Iran and samples are sent 
abroad for investigation. In addition, no reference ranges for urinary organic acids in healthy Iranian 
children is available. This article, for the first time, reported the urinary organic acid analysis using 
GC/MS and reference ranges for the Iranian population. Urinary organic acids can now be analysed 
and results become available within the same day of patient admission in order to initialize early and 
targeted treatment. This study shows that metabolic disorders do exist in high proportion of patient 
with clinical signs and it appears that these diseases are prevalent. It also seems that methyl malonic 
acidemia is the most common disorder in patient with classic symptoms of organic acidemia in Iran. 

Keywords: Urinary organic acids, Inborn errors of metabolism, Gas chromatography-mass 
spectrometry, Reference range 
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�� ��M 


	
��
 "�- 5# '�3 ��J ��   �� 11 -2006  $��V�72D�� _M$� .s3GC  +�&392/0 -371/0  ����. 
 !�& ��[2.Ka/Ks  "
� '
�� ��M ���&38/0  ���& 


 K
! '
�� ��M42/0 �3 �<-��.. 

����� :���� �7�.� ��-� 59��� _M�!��  �NS 5. ��`�  59��� ��$�! *�9
��� 
! +�� �Q � !KSLR  +�.! Y�. $!PDZ  ���[� +��7> 
 �72=  !�A

'!�! c$ �7�.� ��-� 59��� "�# $! ��.�?    _
$ �& 	
��
 
! $��) .�-�578. 0
�
� �Q �3 !$
��& d(� 5&��M$� .�723��� R  �& �$�! '!�! +��  ��`� � 

5.  	
��
 
! �Q � !2N9H '�3 5Q��� $��=& 0����[� $�>! ����� ���J ���.  

:����� ������  *������� �������
��2N9H  �C *Non structural *'!$ �  59��-549A  

  

: �!�� �?-
 ��?Z� *(L3 ����= �3 �J�2=��3 *	�<) 5� �!�  Ye�D *��%. �?�. 5?� ��&� *'
�Q 5V!�1 *�?�. $��.  "�#��$� %#�&
 '��(


 �� %��&���NS ����! ��  ��"��&�)�$ �2N9H ,���� '�� �-� .��/&01 %2��3 � 4&�2 ��� �3 ��  ���549A . ��%.

 ��L
1� 5X3�� '�X`��!1393 f32 )280 :(441-432  
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�����  

����� ��	
��� 
��
 � ����� � ����� �	� �
�
� RNA 

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

    %�	##! &
���	##' �
  (�##��  �	##����  � &	)�##��*

 � +,-� 
� &
�
��	,�* �./ )2-1(.  ���#�� 5�
   �� 	#�

 6�� ��A 7B  �C �8-$  � ��.� ����� .���!   �	#�

 6#####�� �
��
�#####����A 711  %�	#####! 5�:���#####*

5�:���*����)   ;<� �	�HA 7NA  5�:���*�#:�/�� 7

)NP  	�Nucleolar protein7( =����	� )1M 72M(7 

) ��	,�	##� �##�> 5�:���##*NS  	##�Non structural( 

)1NS 72NS( 5�:���* �   #�* �	�   ��
�#�PA7 1PB7 

2F-1PB � 2PB   ##�  ##����� 
�   �##../)4-3 71( .

�����    5�:���*�#���) �	#�
 �#� 6�� 5�
 �	�   �	#�

HA  �NA  �##�16  6##��H  �9  6##��N �##8-$  ��##.�

 �  ���!)4-3 71(.  

 6##�� C##;�2N9H �� ���� D##�  ##$ 7	�##��  �

)  �E�$85-1975I��
 �
 ( J.� �� 	�  =K� � J./

��� ��  �1990 ���,�) ��$ ��    #!���* ���$ �
 �


 �! 
�')5( ����� M�8,�� N	8,�
 C���	O .2N9H  ��

   N	#� �� �	#� 5�P�
 �
�� &	��
1999  J#.� ��   J#./

  �##! Q�
�##))7-5(.   �##� �##R �##)
 8  &S �##(<O

�����  
��
����� �	� CP	�� ��	
�� �	��
 ��  7�#��
�

� 	�
T� ��UV  &S �#� W
���HA 7NS  �2PB   �	#��
 ��

���� 	��   ��	#
�� &
�� 	�     ��#(,� W	#(P	<� ��  #�
�

C�
 ��! XYZ�.  

 5�:���##*1NS �##�
' �
 ��##��
[ 5��##.R �
�
� 

 C�	� CO�� M�\.�RNA   Q�
��#* �	]� �  �����

mRNA )Messenger RNA (    ��#][ �#� 
�  #�����

M]� � ��
� &� 5��� � 	�   #����� �^ _�	* �
 C(�	



 ��P�� `�/�� 	� &	����&��a�,.�  b��I   N�#cd �
��

      C#�
 N��#� �� ���#�� e#�	.� �#�f�� �
 &	.�
$
 

)9-8(.  5�:���*NS    #�P� ���) �� ��A  �B   M�#�8�

 �  %P� �/ ��!A ����� ��    7 �	#��
 �
��
�#���� �	�

����� �
  g(� � e�
 7I��    h#�(� &	)�#��* �	�

 %P� �/  P	d �� 7��
�B   &	)�#��* ����� �� �c;.�

 C�
)12-10(.  

�(P	<�     P
�#� i�#� 	#� �^	d �     #���� �  �	#�

 &S  �S���aNS ��
�'  �	�2008/2SS  �2011/8SS 

  �
��
�#���� �����2N9H    &	#!�!� W	�#k�c� �

N��� ��   �	��
 �	�549A �! l	��
.  

  

��� 	
  

 m
�Y,########�
RNA  n�	########��� �RT-PCR   

)Reverse transcription-polymerase chain 

reaction(  

 m
�Y,�
 �
��RNA �����   �
��
�#���� �	�2N9H 

     C###�/ �
 7���###P� ��###�$ �	###� �
 ��###! �###�]� 

High pure RNA isolation )Roche, Germany (

   .�#! ��	�,#�
 ����	#� C/�! %
(P
��,�� h�	<�   	#�

 l�##� �
 ��	�,##�
  �
�##a
Gene Runner  �	##��
�
�*

 5��(� �
��  k	c,�
�(<O &S %�	/ �  NS   N�#$ ��

bp 890 &��/ �
�� .���!  d
�$ ���  P
�� 	�   ��	#�

 ��,/� �� &SpTZ57R/T )Fermentas, Germany 7(

M���� ��.�� Q�� �	�  �XhoI  Ca� �
�
�* �
�,�
 ��

 M���� �BamHI     �#\� �� C#Z)�� �#
�
�* �	],�
 ��

 ���################! �################,a�) -F )′3-
AGCAAAAGCAGGGTGACAAAACTCGAG

AC-′5 � ′3 AGTAGAAACAAGGGGATCC

GTGTTTTTA- -′5(-R. 

 n�	#####���RT-PCR C#####�/ �
 ��	�,#####�
 	#####�



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /280 ���  /���!" �#� 1393 434 

�����  �� �	��
�� 
���	� � ����NS �����  ��
	��
�	� ���2N9H ���	
��
 ��
 ���� .�!�/�� � 

 Maxime RT-PCR pre-mix  
)Intron biotechnology, Korea �###�	��� 	###� (  �

C!����  ���(� ��
���°C 45   W�#� ��30   7�#8�O�

  M��#�� &��/ N	(a ��>RT )Reverse transcriptase (

 ��°C 94  W�� ��5 8�O� � �35 ���R   C#!��
� �

 %�	!°C 94  W�� ��50   �� �#�f�� 7�#��	U °C 57   �#�

 W��45  �� Q�,�) � ���	U°C 72  W�� ��1   �#8�O�

 .�! l	��
µL 7  ��	)� NS ��� N�c;� �
1   �#k��

   )  P�#�P�� �o�	#Z� 	#� �bp Plus DNA Ladder, 

Fermentas 100 GeneRuler W�� �� (45   �� �#8�O�

 S	,P�70 ��,�P
�! ���a  %�!)1.(  

 
 �� ����� 	

��NS  

 N�c;�DNA  &SNS  ��,/� �
 ��	�,�
 	� ��
�' ��

T/R57PTZ  C###�/InsTAclone PCR cloning 

)Fermentas ��,/	� �� (E.coli )Escherichia coli (

����  �α5DH    �	���
#�+* �#��T� �
 =* .�! &��/

  7 #
���� M#g� 	� �(<O �'
�    XP	#� �	���
#�+*

�� ��!  �#�  P
�� n�
�� .���! N	��
  P
�� 5��(� �


) �	##��
�
�* 	##� � �##a�$ �� W��##k20- (F13M  �

)40- (R13M   �	########],�
 �� �� �########/MCS  

)Multiple cloning site   l	#��
 7�#��
� �	' ��,/� (

 P
�� .����)   &S %#�	/ �	#�  NS   ���#�� ��2N9H 

��
�' N	� �	�  �	�11-2008  �� &
��
  ��
� �	#o�	*  �

GenBank    �	###�	.! �	��###/ 	###�-308791JX  � 

-308789JX .������ C-U �� 

��
�� �����
� ���  

 &S  P
��NS ��
�'  P
�� ��	� 	� 	�  �� ��! C-U �	�

Gene bank  .���##! �##��	8�  %O
�##d Q�
��##* 	##�

   �	#.-� �#�  ��)�)�Maximum Likelihood  D#� �  

l�� 	� �
��� �	� �
��  �
�a
4MEGA  �Y#��  �4  #�� M

 �!)13(6������* . ����� �	�  H9N2   %�	#!1G 7

9G  �430Y    .���#! �#,a�) �\� �� X�	! &
�.[ ��

N	
,d
  C-f� `	Y,�
 ����&S 5�
 ��    �#��	8� 	#� 	�  �

  �##� i�
�##,� �##�> �	��##���:�/��  .��o�	##' ��##oP


 &
��� �/ i�
�,�Ka/Ks = ω  � �,a�) �\� ��   7��#!

��.�� ���  d
�� ��   �
 ��	�,#�
 	� &S �Bayesian  �

 �,�
�	*1 ≥ ω  +beta 8M   5���#� �� ���V� `�	.� �

 ) &��##/ �##� �##���:�/��s3GC	##� (  Q�� �
 ��	�,##�


��! r+k
 � Nei-Gojobori  �! 5��(�)14(.  

 ���� ��
 �� ��������� ����� ���549A  

��� �      P��##�549A )TM185 -CCL ATCC No ( �


  C#Z/ i�s .�! ��]� &
��
 ��,�	* �,�,��
 N��� D�	�

    �	#�� �� ��� �	#]R W�#� N���°C 37  �5   �#k��

2CO     ) S	#�	* e#�	.� �#d �#� 	� �! ��
� �
�O90 -80 

    �
�#� =K#� .�#��� CZ/ �
�� ( P��� M/
�� �k��

 C��* �� 7����� �� �
�� I+*  �	���
6  �#�	�   	#� �


  P��� M/
��/ml105  ×5 CO� .�! ��	��  P
�,� �	�3 -

10  	�8 -10  7����� �� �
XP	� � CZ/ �
   �#� ��	�

 u�#� MY� ���   �	#�SPF )Specific pathogen free (

     ��	#! �
�#� � D#�	R �� 7C#O� �� �
�� � �! ��]�

.�! �,a�) �\� �� D�	R D�  �.�  

    7�	o#Z�	��� �	#�� �� &�
� �
�#O C[	� D� �
 =*

N��� ��� v�;�  �	�    v�#;� � �#! m�	#� D�	R ��
Dulbecco's modified Eagle's medium   

)DMEM -I+*( ��   �,�� �
 =* .�! 5��o�	'  �
��

C��* 7v�;� &�!  �	�� 	� ��	Y��) �� 	�°C 37  �
�O

I+* 	� ���! ��
�   .���#! Q�	
! %�	O � ���	Z� 	�

  w�#8�� ����� M�d � CO� e��^ 5,a�) �\� �� 	�

7��	� �� �� ��!  %��Z� �d
� �	.-� �� ����� �	�[

��.��  ��� �� �� I+* � ) �,�Ppfu/ml�! �-�	;� (.    
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 N�c;�PCR  &SNS �����  �	�2N9H   ���#��

N�$ 	� 
��
����� bp 890   ��	#)� NS ��� ��1   �#k��

  .�! ���a��,�P
  

  

 #$%1 ��'() *
����+$�� .RT-PCR  ��NS  �����

 ����������2N9H �� .bp 100 Ladder .1 :2008/2SS .  

2 :2011/8SS 
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 Q�
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 � &	Z�  &S  P
�� �� �/ ���NS   �
��
�#���� �����

2N9H ��
�'  &	���� ��� �� 	�439Y    � �#��
� h#�(�

  &� 5�#� D#���� x	-��
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 � 	! D� ���) ��� :����)����� %�   ��#! 
�' �	�
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 ���� D�    
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� .�.,��  �	�

 %P� �� &
��
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  &S %##�	��  �	##���
 �
�##�NS ���##�� ��  �	##�

2N9H   -#�	;� 	#� C-f� `	Y,�
 7&
��
�  Q��
 �s3GC 
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�#� ��
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392/0   &	#Z� �d
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/ ��[ � ��� ��V,�  ��#.��  �

&��/ ���V� �/ C�
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�) ��� �
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 &S  ��)�)� ���� �� �/ C�
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 �o�	�� D�NS  5�
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/  ��##)�)� &S 5##�
  �� &� &
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��
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 %-O �	� 
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�� 7&S n]'  �
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���#####��  �	#####�2N9H   "#####���� .C#####�


DRLRRDQKSLR  ��1NLS  C##�(O��44-34 �##� 

  �� &	#��
� ���V� 5��.R .C�
 ��! |�d %�	/ ��$

NS ����� �� &
��
 �� ���)��� �	�    z� C#�	U ��#$
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,d
 �/   � ��
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C####�(O�� %�	####!  :�	####�E55R 7P87S 7A112T 7
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 #$%2 �� ����� ���� �� �����
� �3
4 .NS �����  ��� ����������2N9H 5�  *� 64��+�� ��MEGA ��� 67% 8
���  

)        ����� ��� ���������� 2N9H �7: 67% 
4 	�� 5���;)(  

Iran/TH85/2006 100 

Iran/TH186/2007 

Iran/68/2006 

Iran/EBGV-86/2007 

Iran/SS5/2009 

Iran/SS2/2008 

Iran/SS3/2008 

Iran/EBGV-87/2008 

Iran/SS7/2011 

Iran/SS8/2011 

Iran/SS4/2009 

Iran/EBGV-88/2010 

Iran/SS1/1998 

Iran/661/1998 

Iran/ZMT-101/1998 

Iran/TH80/2001 

Iran/SH2/2007 

Iran/233/2001 

Iran/772/1999 

Iran/TH77/1998 

Iran/92/2003 

Iran/TH78/1999 

Iran/TH82/2003 

Iran/TH83/2004 

Y439 

G1 

52 

95 

Allele A 

Allele B 

Iran/SS6/2010 

Iran/EBGV-89/2010 

0.05 

43 

51 
52 

15 

62 

72 

100 

72 

86 

99 

74 

94 

66 

79 

98 88 

66 

56 

99 

88 

45 

44 
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82 

82 
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 #$%3 ���� .549A���� (>�� . ���� (? .7��% ���  ���������� ����� �� 67% 64��� ���2N9H � �7% @
�� #)�% ����� A
�� 8�BC .

5��4 ���� �7% 
�4  *� DE ��48 �) 67���) �C�� 67% 64�4 ���� F�
 6�
� G�� �� 5� 7��% @
��) 7��  ���H�X 10(  

  

�  �
 n�#� �
��� N	
,d
 	� C�(O�� D� 7���) ��

5/0   ##.��� �	##],�
 D##���� �##/ �##! XY##Z�NLS  

)Nuclear localization sequence C�(O�� �� (223 

  	#� � N	���
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 ������ .��
� �
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##�T� �##.��� �	���##�
  .��o�	##' &��##�  ##f.� .�##! �

    �#.��� �	���#�
 ��  .��o�	#' 5��,#Z��  �NS  5#�
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 N	##���
� b�##� �
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      7 #�.� `	#Y,�
 5#�
 .���#!

 � n�	/ 
� b�.� `�	.� ���.  

N���  �	�549A  ���#�� �� 	�  2N9H  �#�
�'   �	#�

2008/2SS  �2011/8SS     &S  �S��##�a ��P	#�� �� �#/

NS �##��� �   
�###�� &	##�� �� �� C##��� M �
�##O

�,a�)  �#�
7        %�#! �#� �#'�� 	#� .���#! ���##P�3 �� 7
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Sequencing and Phylogenetic Analysis of NS Gene of Two Isolates of 

H9N2 Influenza Virus and the Growth Characteristics of the  

Virus on A549 Cells 

Shahla Shahsavandi PhD1, Abbas Ahmadi-Vasmehjani2, Mohammad Shayestehpour MSc3, 
Kaweh Sadeghi MSc4, Mohammad Majid Ebrahimi PhD1, Hadi Fazel MSc3 

Abstract 
Background: Avian influenza virus of H9N2 subtype has become panzootic during the last two 
decades in Asia. In addition to causing disease in poultry, this virus has been identified as the reason 
for several human diseases in Asia. The present study aimed to investigate the phylogenetic 
relationship between NS gene of two viruses (SS2\2008 and SS8\2011) and other Iranian isolated 
viruses, and we characterized the growth ability of two viruses in human A549 cell.  

Methods: Among the H9N2 viruses isolated from 2008 to 2011, two isolated were placed in different 
positions in the phylogenetic tree. The whole NS gene fragments of two virus isolates were amplified 
using reverse transcription-polymerase chain reaction (RT-PCR) method; the fragment of each isolate 
was cloned and then sequenced. Possible changes in the NS gene sequence of isolates were compared 
with subtypes registered in Gene Bank Database and their growth abilities in human A549 cells were 
evaluated. GC3s value and replacement rate of Ka/Ks value in NS gene locus were compared. 

Findings: The initial phylogenetic process revealed that the NS gene of Iranian isolates had a 
homology of 96.4% belonging to clade Y439 and Allele A. These viruses, based on the time of 
isolation, were divided into two subgroups of viruses isolated from poultry during the years 1998-2004 
and viruses isolated during a time curse of the years 2006-2011. GC3s value varied between 0.371-
0.392 and the Ka/Ks value NS gene locus was 0.38 and 0.42 in subgroups 1 and 2, respectively. 

Conclusion: Processing of NS amino acid sequence not only exhibited that these two isolates 
contained KSLR sequence in their PDZ domain and but also it revealed that multiple simultaneous 
changes had been occurred. The viruses titers of two isolates, based on plaque assay, were not 
statistically significant. These data demonstrate that two Iranian H9N2 isolates are affected by some 
genetic drifts. 
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  >6��� ���E� 27� ��`	��"0/10 ± 3/51    ����E� � @���

 �����0/9 ± 9/53 .��� @��.  

  
 ����1��	
 ���
� �� ���� �	� �� �	������� ��	� �	���� .  

���� ��� �  

����� ��� 
����� �	�  

 ���

��� � 
��!"�#$%�� &'(�"  

 �	�  

&$)  �*!
���   �	� +,  

131 

104 
HhaI  235  F:AGGCTGTACCAGTGCAGGTC 

R:AAAAGCATTCCAGCATTTGG  

)C/A 35(+  

2234694rs 
SOD  

223 

58  
MspI  258  F:TCAGAGGCCTTGGGACATAG  

R:GGGCTGATGCCACTAAACAT  

)G/A 3Intron(  

2070424rs  
SOD  

SOD: Superoxide dismutase 
  

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

	��) ./%(� 0�(�1 -�3�� &��	4 � (�(�6  &�	4	/1 &'(�"  ����� �	�  +, �	�  

37  ...GCGC... 
...CGCG...  

HhaІ  )C/A 35 (+1SOD  

37  ...CCGG... 
...GGCC...  

MspІ  
1SOD  

2070424 :rs 

SOD: Superoxide dismutase 
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��� �� ��	
��
1SOD  ��� ����� �� ���
 �����	� ��2 ���� ���� 	
��
 ��� ����/�0 . 

 |����	c ���Z� �$%      5��7A� �� ��9	 ����" ���3

)Restriction fragment length polymorphism (

RFLP  2��!? �����Z� ���$% .���� '��#0����  >��:�E��"

2070424rs  -.��uh" 2���	K >\3 ,PCR   D����

 >��	KMspІ     |����	c �� 
��� q]�=" �� �AA  �

AG �	��	 ��  >\3 ��� ���E��0A6� .�E�& -��Q �3

  
���� ��� ,2���	K    @c ��� ��� -.��uh"8   ��Q��

   -��`����3 � -��`����03 � �� j�b	� ��"K 4���K

 4A�) �� 
����	 q]=" ���E� 
���1.(  

  

  
�/0 1 ."1� $2+��3� 2070424rs �� 78 SOD   

)Superoxide dismutase( . ;���L (�)�� 7	�&  �<&	�& �

DNA )bp 50 ;��� .(1  �3�>�PCR   

)Polymerase chain reaction (��& �	� (bp 25 ?

;���  �	�2 ?3  �4  �	ABC �3D 	� (�0 �	� �E3�>�bp 223  �

bp 35 (�)�� 7	�& �  F+G3&8 �AG;��� ?  �	�5 ?6  �7 

 �3D 	� (�0 �	� �E3�>�bp 258 (�)�� 7	�& �  F+G3&8 �AA  

  

 4A��� F����� ����2 ,2����?��#	 ���%�� '����& �� ,

  |����	c 2	����EAA 42     |����	c 2�	����E � ��Q��

AG 58 2" �Q��  ��� ,2��?��#	 �8�E '��& �� � ����

 n���� �� 2;���	c 2	����E7/66  �3/33   .���� �Q��

    }��G��� ����� @���% ���� �� 2;���	c 2	����E �����

2��7Z" ) ����� ����005/0  =P  �55/7  =2
χ ���g1 .(

 46K ��\L �� 2��?��#	 �� /0��AG  |���	c �� �G:	

AA  ) �������� j����1 l	����� �G���:	 ,76/5-32/1 (  

76/2  =OR�!Q�E �� ,  
�7��X� �95 .��� �Q��  

  

  
 �/02F+G3&8 J+� K	LG�� . "1� �	�  $2+��3�2070424rs  78 ��

SOD )Superoxide dismutase��3� (��# �� "G	���M& 	� (  

  

  ���� � /0G" ���E� �� |���	c ��� 2	����E ��7f�3

   4A�� F���� �� .�� 2���� 2��?�7��� �� /0G"3 �� ,

   |����	c 2�	����E ,2��?�7��� �� /0G" '��&AA  ������ 

1/51  |���	c �AG ����� 9/48  2�" �Q��  ����� . ��

2��?�7��� �8�E '��&,  2	����E|���	c   ���3AA   ������

49  �AG  �������51  ���Q������� ����� �����"K ��6���	K .

���g��� 2;�����	c ������� 2��7Z" �  �����	 
���=	 �� ����

)810/0  =P  �05/0  =2
χ.(  

  

  
�/0 3 .F+G3&8 J+� K	LG�� "1� �	�  $2+��3�2070424rs  78 ��

SOD )Superoxide dismutase��3� (��# �� "G	�3)+G� 	� (  
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��� �� ��	
��
1SOD  ��� ����� �� ���
 �����	� ��2 ���� ���� 	
��
 ���  .����/�0 

  2�!? 2����� ��97" ��   >�:�E��"A/C35 
c �� +

1SOD    �� '���"K ����� ���� -.���uh"PCR  �����

2!?  >��	K �� '��#0�� �� ,>:�E��"HhaІ   � �	��� >\3


K ��  |���	c DCE �3AA  ��� ���E��0A6� .�� 
����	

 @c ��� �� 2���	K >\38    ,���"K 4����K 2!? �Q��

 4A�) ��� 
�=	 �� ���E� j��� 
��� -�`����34.(  

  

  
 �/04"1� .  $2+��3�A/C358 �� + 71SOD   

)Superoxide dismutase ;��� .(L (�)�� 7	�& <&	�& �� 

DNA )bp 100 ;��� ?(1  �3�>�PCR   

)Polymerase chain reaction(��& �	� (  �1 bp 235 ?

;���  �	�2 ?3  �4 �ABC �3D 	� (�0 �	� �E3�>�  �bp 

235 (�)�� 7	�& �  F+G3&8 �AA  

  

  2�!? ���	 ��� �� �� 2��% 
K ��    j���� ,>�:�E��"

    |����	c ����� ��Z6�g" ����" ����� ���E�AA   ,��	���

   }��G��� 2����� ���� ���"K 
�"�K �	�& ��3 ������7�

2!? ��� ���    2���?�7��� � 20����� 2��?��#	 � >:�E��"

��G	 j�b	� 4��8 20����.  

  

7 �  

  ���	 �����2   ������� ��!�% ��     ����� 5��6���0" ���3

2"  �r�L @�L �� �� ����190   ���Z�% �� �#	 
��!�"

 ����� ��	 ��� ���� 
���� �� .�70:3 /0G" 
K �� 
�$%

 �.�� ��Z�% ��40   ����L @��24    ����]� ��Q��

 ��� '�� '��)20( ��	 ����� .2     ��7P ������� 5��

� ��� 2!"�B�B��b" ,
K �� �   � 2�A�0	c 4"��B �� ��

h"�g2, @�!� ��A!�B �3�  ���:L � F��A	�? �0��� 

�E�� 6�:	� �� �3�� U�� �h� ����   �" ����82  ��3�  ��3 .

��� ��� �$" �C	 ,4"��B2 nG� �� ��7�2 �� ����� 

� � �	����� 6�L ��2 	�A" �� ����>: '�77� @�07� � 

� 4��C0" �U���     0���� ��� ���73 4�"�B ��2   q]�="

	��:� �� .�� 	�A" �1�7� ���>: '�77� @�07� �   ��U�

��� " 4"��B2 �	���    �B � ��0$� <�� ��� ��b7" ��W  ��� 

�K�n ��7�2 ������  ���&)21(.  

  �� 2���1� R���B ����� �� 
�1 ���!& 
��� .��

   �� ��� ����� �3��1 @�G	� �� ����� �� /0G" 
������ ��


K 
��" 2" ,�3   '����� 20���� 2��?�7��� � 2��?��#	 �� 
���

.��� 2��?��#	 ������) 20����  ����!�  2���	 ��  (������ 

'���? �� �"�" � �0E�=�? ���  5����	 �� ��   ���3/1 �� 


������ ����� �� /0G" 2" ��b�� ���.   ��� 20���� 2��?��#	

 R���B �`�� �������9	   ��g1 �����E�  �������  ���3 

2G!8 - ����E� ,28��B �g1 ������ ��3 2�=P   ������

������E� ,(2����?�7���) ���g1 -/A��=" 2G��uB  �������

 ��� }�G��� �� (2��?���	))22(.  

   �	��=	 ��	�& ���3 n!�� 20���� 2��?�7���   ���6�� �

2" �� �.���" j��� 20L ,����	  TB�� �B�� �� �	���

 ���=3 �"/B ��3 23�& ��� �A�" ��� ��� 2��

'�73�   2	��1 Y��B 208� .���G	 ��u1 ��� �� ��

2" n��K ��AG�   �" ��=	 TB�� ��� �A�" ,�77�� ���

   �1��� ���� ��� �b7" �� �	�� 
�1 ��    2�8��B ���3

   ��AG�� n���]� TB�� � �	�� �7	�" �E/� � '�77A�

   ���i" ���� ��AG��� ���� ������u� ,���b�0	 �� � �	����

2" 2" y�Z" � {� �� ��� ,�0��E  ���)23(. 
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��� �� ��	
��
1SOD  ��� ����� �� ���
 �����	� ��2 ���� ���� 	
��
 ��� ����/�0 . 

<�	�g1 ��% 20���� 2��?�7���  ����� � ����   �����

������    2�" ����� ��� 
�:	� 2��7�� >0:�� ��3   � ���K

2!��Q�     ����� 
.���:&��� �� 2����7���	 4��"�B ������  

60-20 2" @��   ����L ,'�� �=07" ��"K WGX .����2 

 -�" �� ����E� �� �Q��15 
K �/0�� �� @��    ��� ��3

4"�� ��X �� ,��� �0�a& �����   �70�:3 2��7�� �8�E

 ���L �10     2���7�� -./0�1� �� ����E� ��� �� �Q��

2" {	�  �	��)25-24(.  

  � ������� �.���� ������ � �����3� ���� ���%�� ����

  2����� ���� ���Z0" -�Z6�g" ,
K �� 2��	 2��?�7���

  '��� j�b	� 
K �� �U^" 4"��B � 20���� 2��?�7��� ����

��� )28-26 ,11(    ��78 ,������ -��" ,l7% ,�� .

  ��!�% �� 
�1 ��=E � 28�P ,
�1 2��P ,�0��	 
�1


K ��U�� -�Z6�g" ��� �� �� �	��� 2!"��B  ��� �� �3 ��

       .���� ��0E�& ����8 2����� ����" 20����� 2��?�7���

 ���b�0	 20������ 2����?�7��� S�����" -������i� �  ����3

��AG�       
��� >�]�r T�B�� 2��:�!&�;��3 .���� ��

'����� S� 2!1�� � 2" �3   
K 2�������	 ��� �� ���   ��3

2" n��K ��� .�"�b	�   
���� �=	 TB�� -����i� � �3

  �a��? e���#	 ����7f�3 � ��AG��� �� 
���1 �0��=�� ��

S���" 2" ��AG� 2	�1 ��3  ���)29(.  


����E �� 2A� ��:���?�� �	�& ����   
d��:�� ��3

2" �� ��� @�ZE  @�A6�"�����" �� �	���    26�!�� ���3

7� ���� n��K2" ��6�� ���7��0�" �� '��" ��� .�  ���

     2�" ��� ���� ���� ��� ��C0B� �    ��3���:" �� ��	���

j��?    ,2�Z�GX D����� �h� .���� ��&�� 26�!� 2	���

'��b	�       2!�Q� ��G7" ,����7��0�" 2�	��0A6� @��C0	� �

 �� ��� �� ��� ��:���?�� ��6��5    
d��:�� ��Q��

2" 4��G� ��:���?�� �� �� 26�A6�" � ,�7�  
K 
����" �"

2" �0=�� 5�c�6���? D���� ��  ���)30(.  


c  2#!0]" ��3��%�  27�o���? @�uh" �� �	���


K  �� ���8 �3>�  2���� �3��� �� � ��:���?��   ���6��

@���A���� � 
K 2��" ���K ����3 ������ .>����	K  ���r ����3

2=��:��  �� �� �70:3 
�� 2���	K >0:�� �� 20�:8

    @��A���� �� 2���	 2�=��:�� ���=E �3��  ���3  ���K

�#��� .�	��� �6�1� >��	K ��� � �3    ��U� �� ���&��!%

'�7��:�� 41�� �� �3 @�!� 4	�&�� � ��3 26�!�  ���9	 

���7��0�" � �3 2:���? j��   ��z�� 4�B 4h" .��� �3

��� >��	K >$" .��� ���7��0�" ,�3 ��� ���� >��	K   ,��3

2" �����:�� ��:���?�� .���� � ��:���?���  ������:

)SOD( >��	K �� '���	�1 5�  �3   4���G� �� ��� �70:3

 �� ��:���?��2O2H 	2" �#�� 2���� �� �C  �77�)9(.  

 
c �� ��� �� �%�� ��1SOD   '��77� ���   >���	K �

     5��� �� ����\B � ����� �������:�� ����:���?��

'���	�1       ��� ���:���?�� 4���G� �� ���&�� 2����	K �

2O2H 2��"  >����	K ,������1SOD >��$" �� 2��A�  ������

>����	K  ���3����� 20������ 2����?��#	 �� ����� �� ������ �

  ���L�	 �� >���	K ��� 
���" ,������    �3��� ����!� �

2"  ����)18(  }��G��� 2���� ��97" �� �Z6�g" ���7P .

2!? >:�E��"      � 2���?�7��� ��� ������:�� ���:���?��

.��� '�� j�b	� 20���� 2��?��#	  

�Z6�g" ��  �Fujita   ��� �?�c ��=� �� 
���A�3 �

 ��	 ����� �� /0G" 
������ ���2   ��� ��� q]=" ,

2!?   >�:�E��"2070427rs  
c ��1SOD   
������� ��

   ���	 ������ �� /0G"2      2���?��#	 4�"�B ��� ,��?�c ��

 ���� }�G���)18( .Panduru    ���=� �� 
����A�3 �

27Z" }�G��� 2	�"�� 2!? ��� ����   >�:�E��"A/C35 +

 �	��A	 ���? 20���� 2��?��#	 � 
c ���)31(.  

�Z6�g" ��  
c ��� }�G��� ,�A��"K ��=� �� �`�� �

V�" �� 2��?�7��� ���� ��    �� .��� 2����� @�" ��3
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��� �� ��	
��
1SOD  ��� ����� �� ���
 �����	� ��2 ���� ���� 	
��
 ���  .����/�0 

� �� q]=" �3�d? ���V�" �   ��� 5�	d:	��� ��3

-/- 1SOD    ,�������:�� ����" �� 2��	 n��K ����� ��

 @���" ���� �G��:	   +/+ 2����" ����31SOD  �����:�

F�:L n��K � ��    ����"�K ��� {��0	 .�70:3 ����a?

 �� ��� 
�=	1SOD@�!� ,  �AG�� ��3   �� �� >�=P �

n��K �����      ��9E�h" �������:�� ����" �� 2���	 ��3

2" ����7� .�7� 2�" ��     
c ����� 2G���7" ����	�� ��	���   

�AG� n��]� �� ���`=�? ��97" �� 2	�"��   26�!�� �

 ��� �0E�& �9	 ��)32( .  

   ���� �����& ,�3�d? ��� �� '�"K ��� �� {��0	

        ���	 ������ ��� /0�G" ����E� j���� ��� ���2  �����

	  |����	c ��!"�L ,�Z6�g" ��� �� 2��?�7��� � 2��?��#

AA 2!? ��  >:�E��"A/C35 2�" +  
K �� � �7����   ��3

.��� >� ���:� 2��?�7��� � 2��?��#	 �� /0�� �g�  ��

2!?  >:�E��"2070427rs ? |���	cAG    2���?��#	 ���

 2�7Z" }�G���     ,|����	c ���� ����� ����E� � ���� ����

76/2      ��	��� �� 2���?��#	 ��� /0��� @��0L� �0=�� �����

 4A�)2    ���� ���� 2X��G��� �	�& ��3 �� 26�L �� �(

2!? �=	 '�3�=" 2��?�7��� �� >:�E��".  

 ��� ��U�� �� }�G��� �� '�� V���& -�Z6�g" ���Z�

2!?  �� >:�E��"     ���	 ������ ��� /0��� �g12   ����:�

2" ���h"     p�!0]" -���#� �0E��& �9	 �� �� � ����

 � ���7�"� ����� �� �0��=�� -���Z6�g" j����6 ,2�����E��i%

  2�!? ��`�� �U� 2����  >�:�E��"     ����L 
c ���� ���3

2" ���3�  2�!? 2���� .����  >�:�E��"    2�A�0	c ���3

      �� ���&�� 2�A�0	c 4�"��B �1�7�� �� 2��$" �C	

n��K ��7� ��	 ����� 22   ���� �� 4Q�L {��0	 .����

  2�" 
��=	 �3�d?    2�!? ��� ��3�    2�A�0	c >�:�E��"

2070424rs ����L�	 ��  2��	��07�� �3  ����:���?�� 
c

 �����:��1 �g� ,1SOD 2" ���8 ��U�� �h� ��  �3�

27Z" }�G��� � �� ����     ��� /0�G" 
������� �� 2��?��#	

 ��	 �����2 2!? ��� ,������7� .���� 2" >:�E��"  �	���

     ����E� q�]�=� ����� 2�A�0	c �`	�=	 5� 
��7B ��

�� �Z0:"  F��� �� .���& ���8 �9	 �" 20���� 2��?��#	

   2�" ���Q�� ,W��Ch� ��� �� '�"K ��� �� {��0	   ����

  ���6�� 4�L��" �� �� ����E� ����    2�����7� ������ �

2"    q�]�=� ��$% 26�A6�" 2���� ���"�K ,�	��

2!? ��� :�E��"    ��� /0��� �Z0�:" ���E� �� ��� j�b	� >
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Abstract 
Background: Diabetes is the most prevalent non-infectious disorder of endocrine glands with an 
increasing rate of incidence. Several people with this type of disease suffer from diabetic retinopathy and 
nephropathy. Oxidative stress is involved in the path physiology of diabetic nephropathy and 
retinopathy. The superoxide dismutase (SOD) enzymes play a major role in detoxification of reactive 
oxygen species and have a protective effect against diabetic nephropathy and retinopathy. Several studies 
claimed that the polymorphisms of this gene have a key-role in tissue damage results from diabetes.  

Methods: In the present study, two SNPs in SOD1 gene were analyzed in 145 patients with type 2 
diabetes mellitus in Ahvaz, Iran. Blood samples of the patients and 145 individuals without diabetes as 
controls were collected. DNA was extracted and the polymerase chain reaction-restriction fragment 
length polymorphism method (PCR-RFLP) was performed. 

Findings: For the rs2070424 polymorphism, there were significant differences between the patients 
who suffer from nephropathy and the control group (P = 0.005; χ2 = 7.55); but no significant 
difference in the rate of this gene polymorphism between the patients with retinopathy and the control 
group was seen. The analysis of rs2234694 polymorphism showed that all individuals with and 
without diabetes had AA genotype. Therefore, it was impossible to perform any statistical test to 
determine the relationship of this polymorphism and diabetic nephropathy or retinopathy. 

Conclusion: Understanding the role of polymorphisms of SOD1 gene to modify the course of 
retinopathy could be an important target for future pharmacological interventions. 
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�

 ;����� ���� /
���5��T2�!�/��$��+ �  *�
�������3CXC 

)3Chemokine (C-X-C motif) receptor �� [���� (

 �!�T�2  l�$ *��� ���1 )1Th  �
1T helper	�� (.  

  

��� 	
  

����� ��	�� 
��
 ���
  

 �/��������05/0    

����6������! �	������C �� "������+  

)g 7 sigma, mw: �	 (ml 1    /
��5��T2�! ����� �	

)DMSO  �
Dimethyl sulfoxide  ������ �� o2�J (

���Jp %���6�� 	���#
� ��mM 100 )Stock solution (

%�
� �	 ���Jp %�6�� ./D �&     4��5�� B�S�� ����

 �	 � /DCº 20 -    ����� ./�D ���/1($ �	�T�!� Z@�� ��

��1�    ���� %��6�� �mM 1�   

����6��! ��mM 100 ,

µl 10  

����6�! ��mM 100  �	 ��7@ ��7@µl 90  ��

 /
�5��T2�! ���� �	100     ��� LM�! ./�D �& /h�	

µl 900  c��� ��1640RPMI  4#& ��mM 1 ./�!�  

���� � ���
��� ���
 ���
  �����  ! ���  ��

 
"�#� $��)PBMCs(  

�$��$ ) 42�! <6?��	 	���� �� ;�J �8  =n (ml 5  ��

    
�2��! ����� ��T�5� �� ���5� 4#& �� ��
��M� ;�J

)PBS  �
Phosphate buffered saline  ./�D [�6R� (

 � ���  @	 �� �h�& [�6R� ��ml 5    �	��� %��
���

)U�T
��$�! �� LC ./Drpm 2800 ,20  ���	 �	 ���@	

�
V (r���      ;���� ��� %��
��� � ���!:C �h�� /& �

PBMCs Z�) ���!�C  M�C �� , !�  LM! ./D ���H

 �� �-��� �	PBS %�6! ./D �	�	 �G�5D   Q����D ��

 � /$/��DViability ;H  ���:E Q�� ���� ����  ���F��+

 ) ��6� ;�M
��4/0   �	 /�h�	PBS   ./�
	�+ oR�G� (

 �!�T�2  ����	 ���Viability  �� s��95   �	 /�h�	

./����+ ���@ �	�T�!� 	��� s
���H �/>� �&���  

����� ���
 ���
 '() *��+, � ��  

PBMCs    ���6= ���� �/��D �/��)105  ×8  �	 %�6��!

*��6��   ���6C �	 �����224 ���$�J  4��#& �	 u7��5� �  

1  *�6��    ��� ����2g/mlµ 1  ��Con A    B�
���  �1)

 ����#� �	 � ;U����Mµ 100   �	 ��
 � 

��� *6�!

 ;H %:&DMSO   c���� �	 (*T�� /��D ;���E ��)

     �	�T��!� %�6�! ��/��� ��5� �� ;H ;�'�� ��)  G�

  �� ����2����� <5& �� �/D900    ,(/�
	�+ �-�!���

 �/��� ���� � /��D �	�	 �����@72  c
����D �	  E���!

 ���	) 	��/$��!�Cº 37   ���?� ,95   � /�h�	2CO 

5     ���	 
�
� ;��
�C �	 ./$/�D �	�	  �G� (/h�	  �

%�6! ,;��!����$�   *���
��� ���� � /$/D  D�	�� ��

 

����� ;��� �	 *2���&� �����v� �/�$��+    	���� ���

./����+ ���@ *!���  

�+�����
��- .��#! � ��/0!  

  %�6�! /�h�	   ����T +4CD   �/���� ;����  � �/�$��+ � 



����� CXCR 
�� �	  �>�)  �!�T�2 ��� ���T ,

   ��(��!	 c�!��FACSCalibur flow cytometer   ���

  "��$ ��� �� �����M���   ��'���Cell Quest    ,	��� '�1#�

 x��$� B���� ���� ����� 
��
� � /��
	�+ oR��G�  �����  

FITC )Fluoresseinisothiocyanate � (PE 

)Phycoerythrin( �	�� *�$H ��� ��   %��$�6���� ���

/D �+�y$�� *$�5$� /3    
���>� ����� ./�
	�+ "�#$� ,

4CD � 3CXCR   �� <����� ��FITC  �PE   �	�T��!�

 ./D105  ×5 PBMCs  ��10     �T) ��� �� ���2�����

�	�� *�$H      ��� ;���!����$� �� /�>� ./�
	�+ ��/$�G$ ��



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /280 ���  /���!" �#� 1393 456 

 ���� �� ��	�
 ���
 ��	�� ��������� �  ��������CXCR3 ������ �	
�� ���
����� "����'� ) 

 �/�20 *�
��� �	 � r��� ���	 �	 ���@	�  %�6�!   ���

) ��� �	10  ,���@	rpm 1500 �� (PBS  LM! � ��5D

�	 ml 5/0  ��PBS �����?�=  ]�����6J ./$/����D ��

 �����!�T�2  %������>� �������������C c����!�� ������  

Forward scatter/ Side scatter �6�!� ��   �>�) �

 �!�T�2  ���45CD   ���? �� ./
	�+ ��6�� � �
'#�

 ,%����>�10000   ./��D �	����D ���2�2 ���� �	 %�6��!

 z
���'
�IgG )Immunoglobulin G   %�����  �1) (

� 	��� ����� LC    ;����E ��� {
���$ . ��+ ���@ �	�T�!

 %�6��! *��6� /��h�	  �����T +4CD  �/����� ;�����  �

�/��$��+     ���>�) 
���� �	 *�
������� �����  �����

 �!�T�2  ���T /D ;���  ��D)1.(  

  

 
  

 .1,1��2�� $�(3 �+������
��- +���4! .  $��6 �3CXCR '�
�82�  ���CD4+ T +4CD ���
 	� ����  ! ��� .1, 
"�#� $�� ��  ��

 ;�!+! �6a �b  �c  � ��	�� 
��
 �6 '() �� �<6 � '() �� .=>DMSO  

��2�� $�(3 '?�> +� � ��, @��A! '?�> 	�BC �6 +��4! +� ���
 � ���
� �6 �) '
� 
��� ��, ��� +D��1� �� *=!+� '2
	��- E3	 �  .�3�

:a ���
  ���3CXCR  �'=F�:b ���
  ���4CD  �3CXCR � �'=F:c ���
  ���4CD  �'=F�:d ���
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 �������� 	���
	 ���� �� ��	�
 ���
 ��	�� ���CXCR3 ���� �	
���� ���
����� "����'� ) 

���� .��#! � ��/0! G�	 ��  

 ��v���/$��+    %�6�! �	 *�
������ ����   ����1Th   ���

*6�!  �
 

���DMSO  �� � /D ���#� (*T�� /��D)

 s
������HNon parametric ����$��$  ���T)  ������

Wilcoxon �5
���  1) �	�	 � ���+ ���   �/�D �/��

  �	�T��!�Z���) ����E:?� ./��
	�+  c��!�� �/��D ���H

 "��$    �����H ��'���SPSS )SPSS Inc., Chicago, IL (

     
�($���� ����h ��� {
���$ ./
	�+ '�2�$H±   P����$�

  ./$/�D Q��'+ %��/) �	 ���>�05/0 ≤ P  *��>�  ��	

/
	�+ *�6�.  

  

���
	 	
  

  %�6�! /�h�	  ���� T +4CD   �/���� ;����  � �/�$��+ � 

3CXCR  �>�) 
�� �	 ���  �!�T�2  ���T   �� ��-@

   �G�16/5    �����#� �	 ,/�h�	DMSO   *6���! ���

 

�����17/6  � /��h�	72  �	  ��G� �� /��>�  E���!

 	�/��& 

����� *6���! ������#�44/8  
����>� /��h�	

 
��>� ���� ./
	�+4CD     ��� �/�D ��_�� �	��� *�$H ,

�	��   �!��6� �FITC   
���>� ���� �3CXCR  *��$H ,

�	�� �� �/D �_�� �	�� �6� �  �!�PE./D �	�T�!� , 

����
    *�� ;��G$ K����� 

� �� �h�& ���    ��� /��	

 ��/��z �$��$ ���� �/�H  !	 ��    ��-@ ��� 

��� *6�! �

 �����  G� ��38/2 - *�   /�D��)05/0 < P(  ,�� 
�
� �� .

 ��$��$ 
��     ��$��$ ��� 

���� *6��! �    , �G� �� ��-@ �

*�>� ���T�   ��/���)  D�	 	�)� ��	z  ����$  ���>� � ��

��  !�   ����>� P���$� � �Th 
�($��� �� *>
��� ����	

*� B
 /&�� ) (/D�� %�/)1(.  

   *6��! �����#� �	 
�($��� ��/�� ,�(
	 P�? ��

 	�/& �	 

���38/2   
���}�� . ��
 s
�'�� /h�	

 ��/��z �$��$ ���� �/�H  !	 ��     ��� 

���� *6��! �

DMSO  �����521/0-  *��   ) �� ��� /�D��05/0 < P (

~�'� �$��$ 
�� �� 

� �� .	�� ��     ��� 

���� *6��! �

���$��$  �DMSO *���>� �����T�  . ��D�	 	���)� ��	

      

���� *6��! �����#� �	 ��$��$ 
�($���� 
��}��

)44/8     �����#� �	 ��$��$ 
�($���� �� ��G�� (/h�	

DMSO )17/6 	�� (/h�	.  

  

���  

 *�� ;�G$ K���� 

� �� �h�& {
��$     *6��! ��� /��	

�E�� 

���  ;��� s
�'���/$��+ � 3CXCR *�   .	��D

���G�     c�!�� *������ �	 ,{
���$ 

�Rabinovich  �

 ;������)10(  �.�3Anti-CD  ;��� ��� �� �/�$��+ � 

3CXCR     �!	 ��� {
��$ � /D *!���   ;��G$ �/��H

�/��	    
�
� ;���� s
�'�� � �/�$��+    .	���Sallusto  �

 ;��������)11(    s����� ���
 ������ ;�/����mRNA 

3CXCR   ��.��� �� />� ��3anti-CD    ./�$	�� Q��'�+

*� �@��� 

�    ����T�  �6E �� /$���   �	��� *��$H �	

./D�� �	�T�!� 	���  

  
 ����1����A� .  	��A� �Z 
2<� H"
 �  � '() �� .=> �6 ��	�� 
��
 �	��DMSO ��	�� 
��
 �6  

TH1- CXCR3  

	
�����  �����Z  �����P 

*�+ ,� -./ �0 12��� ��3� 380/2- 017/0 

DMSO  ��3� �012��� 521/2- 012/0 

 ��/��:Z ���$ ��  !� ����>� � *� B
 /&�� ���>� P���$� � �Th 
�($��� �� *>
��� ����	 ./D��  

DMSO: Dimethyl sulfoxide
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 ���� �� ��	�
 ���
 ��	�� ��������� �  ��������CXCR3 ������ �	
�� ���
����� "����'� ) 

Qin  ;������ �)12(  /�$	�	 Q��'+   ���3CXCR 

 ���	 B�
 �� />�     ��� *$V��?  �G� �2 -IL   s
�'���

*�    ��� c-���� ���/$�(�2 �� *
�) ;H �� ./��
 �/�$��+ � 

3CXCR  c!��IFNγ 

����
�! �     ���2� *���1�2� ����

*�  /$�D)14 -13(  %�6�! /��2�� �� �#�� ��� 

� ,   ����

 l�$1Th f!�C B
 � %�6! 

� �� �.��� *� ��   ��� .	�D

    ��� 	��	 �� *
��$��� 
�
� *��
� 4�5�! ,�	/>�� �
V	

;U *�$H ��6E     <-�! � 	��D ���E 	��� '�$ �	�J ���

 ���� �E�� , 
�1$ �	 �� 	�D *-$�) j���E � <�!H

������) ������ *� 	���� �	 (*��
� 	�J ��� .		�+  

f!�C 4���� ,��!�� 

� �	  4�5�! ��� ;�5$� *��
�

      ����@ ��)�� 	���� *2�6�! � %������� *��
� c!��

������ �� ����5� �	 . !� ����+ ������ /�$�� ��  ���

   ;/�� *���
� 4�5�! 0���! ,... � ;�?�! ,
�
� 	�J

��� �� *�
 ������ �� ���+ 

� %���� ��� *� ��   /�D��

f!�C ��1� �
 � s��� �E�� ��     ��� .	��D *���
� ���

%����>� ����?Q�� ,  0�����! ������ �	/��>�� �����

*� ��� �� *��
� 4�5�!  *��
� �(����! ������	 .	��

;����� /�$��)   ��!�T�2 �� (... � 
�5
���C�� ,��   ����

T *� 	���$ �
 ��1� ��     �	�T��!� 	���� Q�� B�
 ,/���

*�  ����5� �	 �/� ���	 �	 �����	 

� P�_� ./D��

������ ��   �
���H ,i�C�2 /�$��� ��   ... � /��9������

 �	 ,��2	 
��� �� . !� �	�
� *-$�) j���E ����	

%�!        �
/�>� �������	 ��� ;������ ��)�� ���J� ���

�/���       /��$�� ����� *-$��) ����.� ��� *��
� 4�5�! �

  !� �/D P�7>� 

��� *6�!)15 ,7(.  

�1�2� /3 ,*$�/�5�� *�$H ���.�  *$�?��! /3 � *�

     �!� �/�D �	�	 ;��G$ 	/>�� �V��� �	 

��� *6�!

)9 ,4(   ����	 ;����E ��� 

��� *6�! �.� �� �7��� �	 .

������ �	 *��
� 4�5�! �(����!     *���
� 	��J ����

   ���>2�7� �� *�b>� ,	��/$ 	�)� *��� *�6E ���/�

� *6�! ���1� �.� �!�T�2 ��I�� �� �� 

��  ���T  �	

 c
��DEx vivo  �In vitro �	�	 ;�G$    ���1� ��� �� /$�

 /�2��2-IL  �IFN-γ *� �����  /D��)8-7 ,3( 

� �� .

   /��2�� ��� ��� 

��� *6�! ���1� �.� �� �)�� �� ��



����
�! �	 	�)� %���&� 

� ,��  ��� ���	 

� �� 	�

 ;��� ����/$��+  *�
����� ���-�	��$�J ��  *+�'� �



����
�!�� /��5� ��- ./D�� ��F+��.�� '�$  

   ;���� ��� 

��� *6�! *��
��� �/�$��+ �   *�
������

3CXCR  *���
� �
/>� 45�$��� A�h�� ���� �1�� �$ ,

   �����E �� /�
/) i:� B
 	�#
� ���� ��6� ���	 

�

��� 0���!*� ,�/   ,��(
	 ��! �� ./D�� /��D��� /$���

  ��!�T�2 ���� ;	�� *�! "/E ��-.� ���h �	   ����

T    ������ 

'(
���) ����	 B��
 ;�����E ���� ,*$���5$�

   �/�) *-$��) j���E ;�/� *��
� �(����! ������	

	�� /���J �	�T�!� ���@ B���6� �	. 

  

������� � ����  

     �/��� <�6?��	 	����� *����� �� �6�!� 

/� �/����  �

  � ���G� ,/$	��$ ���
 K���� 

� ���)� �	 �� ;�J

!�M!*� ���'( 		�+. 
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Abstract 
Background: Silymarin, apolyphenolic flavnoid derived from milk thistle (Silybum marianum), is 
known to have anti-inflammatory, hepatoprotective, and anticarcinogenic effects. The aim of this 
study was to investigate the effect of silymarin on the chemokine receptor of (T helper) Th1 cells.  

Methods: Peripheral blood mononuclear cells (PBMCs) from 8 healthy individuals were activated 
with Conconavalin 'A' and treated with silymarin (100 µM) or dimethyl sulfoxide (DMSO), as 
negative control, in a standard condition (RT: 37 and CO2: 5%). Cells were incubated (72 hours) and 
then examined for the cytometric evaluation of chemokine receptor CXCR3 expression on Th1 cells. 
Peripheral blood lymphocyte subpopulations were identified and evaluated by two color flow 
cytometric analysis. A nonparametric paired samples Wilcoxon test was applied to compare the 
grouped data. Results were expressed as the mean ± standard deviation (SD). P-values < 0·05 were 
considered to indicate significant differences. 

Findings: PBMCs treated with silymarin increased the expression of CXCR3 on Th1 cells. These 
results were significantly (P = 0.017) in all samples. 

Conclusion: This study provided evidences of effectiveness for silymarine on the expression of 
CXCR3. Therefore, in future, silymarine could be used instead of other drugs such as 
immunosuppressive with fewer side effects in autoimmune diseases. 
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   ����(" ��� H��)A� H�3��107    03"/�
�� ��Z�4  &��0"

 �' ���4  ���� ���� �����GN 0��)� H/���
�"179  Z���0"

  ' >0��� ��� ��105     ' ���3��'� ���� �� Z��0"

610 ���7 >     �",�� ��� �� ���� L'y(" R��� ��

�" H% H����� L�� 2�� �� . ����  >�486-1382  �� �*

115    ��� ,3�g" ��G�� ��/"AFP      ��� E#���g" Z��0" ���

>��G��   � r��Z� H��)A� H�3�� >�4 RH��" 2�� #� ��

41  ' H#  A��59    ���� 2�Y����" . ��/� �0"  A��

 2��N�0"83/3 ± 71/5   ���"�� ��� RL�� >   ����15-1 

 L�� #� 2��N�0" �� �* .�/� L��1382  �*1386  �� '�

L�� 2�� �� �� >�/\ �� M�/� I4��  P�*0* �� R�437 R

21 R25 R16  '16  �� 0)�AFP . ��/� E�0� ��N�0"  

�Z� `g\r� >�4 Z�0" ��"%  �/D�)10(  ����GN R

H���/�  0�#15 L�� 2�� �� H��)A� H�3�� �� L��   ��4

 P���*0* ����1052106 R1009638 R960204 R921527 

 '924884 L�� 2�� �� #'0� H�Z�" R2��0���� �� �/�   ��4

  P��*0* ��52/3 R08/2 R60/2 R74/1  '73/1   >�#� ���

100000  0�# p�/�15      #'0�� 2�Y����" ��� �/�� L��

74/1  �:� �  ��� B7�� 2�� . � �g��@"2  '  ���

  �����(� R2��0���� ' ��� ��h3�� ��/" H�Z�" #� 03G�

�A,7 . ��� I��Z��  ��� B�CD*    ���b�  �� #� >�

B7��  E �"% ��� �� 0���_" ' �4 >  B7���   �� ��4

 L' N �� H��)A�1 .��� E "%  

  
 ����1 .�	
� �

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

��	�  
����	�� ± 

�� ��������	  

��	� �� ��� 

�	� (�!��)  

��	� �� �	� 

��# (�!��)  

�$ %	&� ��'� �	(���  

("�
 )�* ���+� (-#�)  66/5 ± 27/4  6/89  3/81  80 ���� �� 1!2 7 -#�  

("�
 ��!3� ���+� (-#�)  53/0 ± 17/0  3/98  100  80 ���� �� 21! 48 

42��  

("�
 �3 5�67  ��+3 ��+�� 8!9: ;+<�� )2 ��+��(-#�) (  62/5 ± 97/8  7/95  0  80 ���� �� 1!2 2 -#�  

("�
 ����� �3 5�67  ��+�� �  �3 ��-=>
�6� (-#�)  23/1 ± 66/2  2/84  5/87  80 ���� �� 1!2 3 -#�  

("�
 8!969� -#� 60 (-#�)  02/14 ± 85/51  1/74  7/93  90 ����  


("� �?@A 8�73 ���+� (-#�)   ---  100  100  100 ���� A� 70 -#�  
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 �D� H�"# 2�Y���"AFP R66/5 ± 27/4 #'�  �/�

 R9/Gj" �� ��6/89    ��* ���/�"  A��7   #�  ��� #'�

 R��0�* `g\ �� R�/� E � E��� B�CD* >��G�� #'0�

   #� I��� ���/�" �D� B7��80    P����" '  �A��

�" �CD* H�"# 01�� � . ��� >��G�� B20    ��� #'�

.�/� s�,. #'0� #�  

��������" ' ������0� H����"# 2�Y������" >  H������G��  

53/0 ± 17/0  �� ' �/�7/87   +������" H���G��  A��

    �� H��"# 2��� ��� �/� E � ��j�� RB�CD* �@" ��

�G4 ��/" >  01�� � �� H���G��3 �" #'�   `�g\ . ���

 R��0�*80    60�. ��  ���� ���/"  A��48  �.��� 

  ����* Z�� H��)A� �� . �0�� ��0: ���0� ��/"2   ���G��

)7/1  #�  �� ( A��48      9/�:'  ���}* ���N �.���

AFP       ��� 	�
� '  ���/� ��3�0� ��0�: ����0� ��/"   

3/98   60��. �� H�����G�� #�  ��A��3  �����0� #'�  

.�/� E � 

  �����/G� '� o���7� H����"# 2�Y������" >  9/� ���"  

62/5 ± 97/8   #�  ���� ���� �/��� #'�14 R#'�  >�0���  

7/95 ��/G� '� 04 RH���G�� #�  A�� >   L����� 9/� "

   H�/�� ���Y�4 �� B7�� �� 2�� �� �N/* �� .�/� E �

��/G�  60. �� >0��14   �����N >�4����" `g\ #'�

 #� I��  ���80    ��� H��)�A� �� � . 2�� R ���  A��

      L����� H��"# 01�� �� .�/�� `�gf�" ����N >�4����"

��/G� >  9/� "22 #'� .�/�  

��/G� H ��� H�"# 2�Y���" >   E�Y�D��"#% �� 9/� "

23/1 ± 66/2  �� �/� #'�2/84 ��/G� #�  A��   ��\ �4

3    L����� H��"# 01�� � ' �/� E ��� E�YD��"#% �� #'�

��/G�  E�YD��"#% �� �47     �� Z��� B7��� 2��� .�/� #'�

     �:� ��  ���� ��4����" `�g\ �� 2�� �� �N/* �� H��)A�  

80  �  �A������/G  60��. �� ���43  E�Y��D��"#% ���� #'�

. � ����#�� P���" ' �/� 03D�� R �/� L����  

2�Y���" H�"#  >0��Y�J '�  R��4�" 02/14 ± 85/51 

#'� �/� ' 1/74  A�� #� H���G�� ��  60�. 60 #'� 

>0�Y�J E �  ��/� . #� I�� R�4����" `g\ �� ���� ��

90     60�. ��  ���� H����G��  A��60   >0��Y�J #'�

 RH��)A� �� . �/� � j"2/90   #�  ��� H���G��  A��

61  '  ����/� ���3�0� ��0��: � ��j" �����0� ��/��" #'�

 H���G�� >0�Y�J H�"# 01�� �70  B�CD* ' �/� #'�

��
� >�0� ��f: >   60�. �� H���G��70   u0�f" #'�

�_g\ B7�� R2��0���� .�/� E �   H�3��� �� ���/" > ��

 L�� 	�J 2�� �� H��)A�100 ��.�/�  A  

 #� >��/" 	�4AFP    2��� �� ���
�"/��/J #� ����

L��     ��
. 2�03�D�� '  �D� r��Z� �4AFP   �� ���

 9/�� �� E��� 2
��4/70  ����'� B�CD* .�/�  A�� > 

   >�0��� E ��� u0��f"105 ) ��/��"3/91  #� ( ��A��  

115    >�0�� ������ �� �� �/� E��� 2
�� �� �� R��G��

81 ) ��/"4/70  2
��� B�CD* ( A��    ���f: E����

 . �17 ) ��/"8/14    �/�"/* ������ B�CD* ( A��

   ����
�"/��/J ��/��" !��� R>Z���0" ����b.� s3��(��

  ) 2����(��' #� �������� !�����3�����JVAAP   ������  

Vaccine-associated paralytic poliomyelitis R(  

2  R>Z�0" ��b.� s3(�� ��/). 0)�3  �*�J'�/� 0)�

 ' �*�J/
�" ��3 �� ��'0�' �*�J'03�� 0)�. �3�  

 L�� ��1386   H�Z��" �� R(���/" ���0� 07% L��)

  ���� �� 	
� #'0�74/1   R �A��16    ���N�0" ��/�"

 ��  ��/� E�0�3  H% #� 0�)�  ) H# ��475/18   ' ( �A��

�_f�" �� 0)� ���5 RH��" 2�� #� . ��/� �0" ��_� >  !�

 ��_f�" �� 0)� �� RH��)A� >    �� 0�)� '� RH��)�A� '�

 �� 0)� '� R��/70�  !�� R�0�G� �� 0)� !� RH�Y��T
�

      �� 0�)� !�� R�'����� �� 0�)� !�� R0���i/� �� 0)�
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�� 

���G7 �� 0)� !� ' 2����    . � �� E��� B�C�D* 0��

���'� B�CD* > 15     ' �/�� E���� 2
��� �� �� R��G��

     .�/�� E �D� u0�f" ��A�7 B�CD* ��/" !� >�0�

 ����� B�CD*7     2
��� �� ��� ������ �� Z�� ��/"

 /��. E���  '  �� H�2       s3�(�� ���/). ��
. ��� 0�)�

 ��'0�' �*�J'03�� �
. �� 0)� !� ' >Z�0" ��b.�

 ��5�AFP . ��/� E �  

���G4 ����� ���� 	��
� >  60��. �� H�����G�� 2����  

10  ' �/��� E ��� E��� B�C��D* #'�3/81  ��  ��A��

 60.7  ��G4 . ��/� E � ������� #'�   �� ���/�" >

 60.48      ������" ' ����0� ��/�" L'� �.���  ��0�:

     '� 23�0�� B7��� !�� m��4 >�0� �"� R ��/� �3�0�

��/G� >   L����� B7�� .�/g� #'� '� #� 03G� R9/� "

��/G�    60�. �� E�Y�D��"#% �� �43    2��� �� Z��� #'�

  ��� ��0��5/87   ��"  �A��    #'� �� ��/�" '� '  ����

.�/� E � L���� ���5  

  

)�*  

    #� ��g:�0" ���h� 	���3� R����f" 2��AFP  0��� �� �� 

L�� �� H��)A� >�4 86-1382   �� H% ' �/�G� ���0�

[��_" �� �"��0� >�4 >  ��D�� ����N     L��)\� 	�
� ����

 �� L�)\� 	
� ���/" H�/� ���� �� �N/* �� .�0� �(��_"

L�� ����f" 2��5 ��j�� R�3�o� >�4 �" �#i >� .�/G�  

    R��/���/J0�$ ���� ��� 	
� ���/" ������� B7��

s�"  ��h� B7�� 2�0* #� �g:�0"AFP  ��"    `�g\ . ����

����f" >    L��� �� H��)�A� �� R0����   >��486 -1382 R

E � r��Z� ���/" �� �* >      �� #� 0�3G� ���� �� 	
�

 B�C��D* H�Z���" .�/��� ����h3�� ��/��"AFP  �� H�0���� ��

L��  >�412 -2000       2��� ' ���� E�/�� I��Z��� ��� '�

E �4� H�D� 9/�/" > �" �g:�0" ��h� �/g��   ���)12( .

  L��� �� Z��� H�0�� �
3C" >�40�� ��   >��408 -2006 

H�3�� �-�� �� ' ��� E�/� +'�)3" ���(� �� _" 2��   ��4

     RH�� ��#�" RH�3��0� RH,��� RH�3���0� Rs: R2�'Z:  ���"

     #� I��� #'0�� H�Z��" ... ' H���Z"04 R>Z�0"2    �A��

AFP  ��� E � r��Z�)13(  L��� �� .2012  �� ����* R

      2��� 0���/� ' ���� �� ���0* R>����3C� ' L�@" ���5

 ��� E�/� H% ��'%0�  � #� 03G� B7��)12(.  

 ����
� 2���� #� > 115    ���� ,3��g" ��/��"AFP  ��

L����  >���486-1382   >����G�� ���� >��/��" m���4 R

    �� H�0���� �� .�/��g� ,3��g" H��)��A� �� ����
�"/��/J

L���� >���4 2000-1996   ['0���' 2���� #� >���/��"

  ' H�3��(�� H�3���� #� ���/��" 0��1�� ����  ��� r��Z���

 �/� H�3(5/
�)12-11M(  L�� #� �"�2000 )1379 �� (

    ��� H�0��� �� ['0��' 2�� #� E � r��Z� ���/"  ��

 ��� E ��� 0)A)12( L�� �� .2008   R�����"�'�7 ��

r��Z� �� 4 L�)\� 	
� >��G�� >�10   ��G4) ��/�" > 

  ����� �� R�/� (L�)\� 	
� ['0�' �D�' �0� ���/"

 �� �� �� �� _" 2�� H��N363 ) ��/"354   ��}* ��/"

E � >     ��" (L��)\� 	�
� ['0��' �D�' �0�    ����

)11( �� . L����2012 9/��Gj" �� R232  	��
� ��/��"

      L��� ��� �g�(� ���  �� r��Z� L�)\�2011 )650 

�h�," ���: I4�� (��/" �" H�D� >�   4�)12(.  

 >�0���6/89    60��. �� ��0���� #�  ��A��7  R#'�

 >��G��AFP     2��� .���� P����" �� �/� E � �D�

L�� �� �� _"     H��)�A� �� �3��o� >��4100    �A��

2��0������ ' E�/���   ����� ���3��� I4����)13( H�Z���" .

 L�� �� B7�� 2�� >�/D�2012 R85   E�/��  A��

H�3�� �� L�� 2�� �� .���  R���G� H���07 R�,�� >�4

  R �G�� 0�/� ' ��/
�Y�� RH���� R���# R��0�N RH�0�*

  0�3G� H���G� B7�� 2�� H��Z"04 ' >Z�0" RH,��
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�� 

 #�80 �"  A��   ���)12(.  

    �/�\ ��� L��� 	�J 2�� �� ���/" ���0� B7��

 2�Y���"3/98  07% L�� �� '  A��100    �/��  �A��

 L�� �� H�0�� �� B7�� 2�� ��2012  Z��99   A��

�G4 ' ��� E�/� >     2��� ���b�  �� �� �/D� Z��0"

�3��� ��� B7��  d0| '  ��48  ��/" �.��AFP 

�0� ��0: ���0� �@* ��� �3)12(.  

 ����/G� �� ��_" RH��)�A� ��  2���� �� 9/� ��" >0����

L�� �G����/3�� `g\ ��h3�� ��/" H�Z�" #� Z�� �4   >��4

    �� H���N �� H�Z��" 2��� .��� E�/� 03D�� Z�� ����N

 L��2008 88  ��� E � r��Z�  A��)11(   �� ���

 2�Y���" �� � . 2�� ����"�'�792  ��� E ���  A��

)13(     �� .���� E�/�� �' �� 2�G4 Z�� H��)A� �� '

  L���� �� H�0����2012    ' ����/
�Y�� >�40���� �����*

    ���0* R���G�� H����07 R��0�N R��'Zg� R G��0�/�

  E�/�� ��'%0�  � #� 03G� B7�� 2�� �,�� ' ��� ��

 �����)12(��A� �� . L���� �� �� ��_" 2���� H��)2000 R

5/61  L���� �� M ��A��2001 R77  L���� �� '  ��A��

2002 R9/88     2���'� >�0�� L��� 2�� �� �� �/�  A��

       ���� E ���� 0�h� ��/�" ���b�  �� �� ���)13(  '

   ��� >�/�\ �� M��� �3��� I��Z�� �� '� 0�� H���G�

 RL�� 	�J 2�� ��7/95  ���/G� #�  A��    60�. �� ��4

48 E � L���� �.��    ��" R��g�0_* �/�\ �� . ��   H�/�*

H�3�� 01�� �� �)�  �g:�0" ��h� 0h� 2�� #� H�0�� >�4

 #�AFP  ��� E�0� �G. `�/")13(.  

��/G� L���� B7��     60�. �� E�Y�D��"#% ��� �4

 �� H��)A� �� #'� �� + " 2��2/84   ��� �/�  A��

 07% L�� ��5/87      2��� .���� E �� r��Z��  A��

L�� �� �g(� H�Z�"    0���k* H��)�A� H�3�� �� �g: >�4

 ��� �3�� � ��� �5)13(  R�����f" 2�� ��j�� �� H�"ZG4 .

H�3�� 0��� ��        �/�N' �����D" n��0�� Z��� H�0��� >��4

 �3��� ���)13(  L��� �� .2012   �� B7��� 2��� R14 

    ��"��0� ' �/�� ��'%0��  �� #� 03G� �/D� 0��   ' >Z���

����/G� &��:/" ���� L������ ����N �#i �Y�4���G4  ���� ���4

 �/� ��j��  ��� Z��0" 2�� �� E�YD��"#%)12(.  

  60��. �� ���/��" >0���Y�J B7����60  �� #'�

L�� �4 >86-1382  H��)A� H�3�� ��1/74   '  �A��

 07% L�� ��7/93  L��� �� �g(� �� �/�  A��   >��4

   ��" H��D� I4��� �g: ���   L��� �� H�Z��" 2��� .   >��4

B7�� �� `��f" ' I��Z�� �� '� �3�o�   �����N >�4

 L��� �� �� ���� �� M�/�       2��� 0�Y�� ���� 0��7� >��4

   ���� ��3��� I4�� B7��)13(  L��� �� .2012  ��

��
� H�0�� >   ���� B7�� 2�� ��b�  � �� �40��

 ��G4 �� '  �3��� >   �40���100    ���/�"  �A��AFP 

 d0|60   �3�0� ��0: � j" ���0� ��/" #'�)12(.  

�D�� ��0A w.�� L�)\� 	
� ��� ��/N ���Z4  >��4 

2G�� >#�� >��N ��
. 	
� RL�)\� � . 3��,  ���  	�
� 

L�)\�     	�
� 6��/�. ' 0��" ' Q0" I4�� 2��0���� '

 I4����' >����G�� #� ����� �����Z4 >���4 ���DCg��/* ' 

H�"�� ' Z�� +����� ���'� ���� #� �/N' �0� L/
�" 

�� �" E��/��7 �D�� �� ��� BCD" .�/�   	�
� ���

   �������� ���N ���. �g:�0" ��h� !� �� #��� L�)\�

��
� > � ' p/OD" ���/"   E�03�(� H/������(��' ��j�

����f" `g\ .���� >    H��)�A� �� ��g:�0" ��h� R0���

     ��� ,3�g" ���/�" B�C�D* ��NAFP    ��G. `��:�

�" �D�� ��N H��vG4 �"� R ��    #���� >���G�� 2�� ���

   �/�N' ��g:�0" ��h� ��)�� �/g�� ' 03D�� ����#�� ��

���"��� 2��0������ .���� >  ����
. E�03��(� H/�������(��'

'0�'     2��� ��� ,3�g" H����G�� >0�Y�J ' L�)\� 	
� [

�" ��A/* >��G�� �/�. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /280 ���  /���!" �#� 1393 468 

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

+�����, � �-./  

2� �   #� �
��'03�� >�:% ���N    0� �" ��� �# �/�("

>��G�� �� E#��g" E'0� �03@"     �3��� �� ���'��" >��4

     0�3�� >��:% ����N ' H��)�A� �O�ZJ �/
. E�YD���

 �:��A H�0�"���3��     "��G* ' P�
: ��
7�� �0�3@" �

>��G�� �� E#��g" �03@" H�������� H�3�0�� >�4   >��4

����* >  H�3�� H��)A�� 0� _* ��" �G.  �%. 

  

References 

1. Marx A, Glass JD, Sutter RW. Differential 
diagnosis of acute flaccid paralysis and its role 
in poliomyelitis surveillance. Epidemiol Rev 
2000; 22(2): 298-316. 

2. Alexander LN, Seward JF, Santibanez TA, 
Pallansch MA, Kew OM, Prevots DR, et al. 
Vaccine policy changes and epidemiology of 
poliomyelitis in the United States. JAMA 2004; 
292(14): 1696-701. 

3. Mandell GL, Douglas RG, Bennett JE. 
Principles and practice of infectious diseases. 
New York, NY: John Wiley and Sons; 1979. 

4. Malzberg MS, Rogg JM, Tate CA, Zayas V, 
Easton JD. Poliomyelitis: hyperintensity of the 
anterior horn cells on MR images of the spinal 
cord. AJR Am J Roentgenol 1993; 161(4): 863-5. 

5. Aylward RB, Acharya A, England S, Agocs M, 
Linkins J. Global health goals: lessons from the 
worldwide effort to eradicate poliomyelitis. 
Lancet 2003; 362(9387): 909-14. 

6. World Health Organization. WHA41.28 Global 
eradication of poliomyelitis by the year 2000. 
Proceedings of the 41th World Health Assembly; 
1988 May 2-13; Geneva, Switzerland. 

7. Fiore L, Novello F, Simeoni P, Amato C, 

Vellucci L, De SD, et al. Surveillance of acute 
flaccid paralysis in Italy: 1996-1997. AFP Study 
Group. Acute flaccid paralysis. Eur J Epidemiol 
1999; 15(8): 757-63. 

8. Hull HF, Birmingham ME, Melgaard B, Lee 
JW. Progress toward global polio eradication. J 
Infect Dis1997; 175(Supplement 1): S4-S9. 

9. Nooraei M, Vaziran P, Nadim A. Evaluation of 
a care programm with example of poliomyelitis 
in Iran. J Guilan Univ Med Sci 2000; 9(33-34): 
47-54. [In Persian]. 

10. Statistical Centre of Iran. [Online]. [cited 2013]; 
Available from: URL: www.amar.org.ir. 

11. Davarpanah M, Bakhtiari H, Mehrabani D, 
Khademolhosseini F. A 12-years surveillance of 
poliomyelitis and acute flaccid paralysis in Fars 
Province, Southern Iran. Iran Red Crescent Med 
J 2008; 10(4): 288-93. 

12. World Health Organization. Progress towards 
global poliomyelitis eradication: preparation for 
the oral poliovirus vaccine cessation era. Wkly 
Epidemiol Rec 2004;79(39):349-55. 

13. Deputy of Health Website. Vaccine Preventable 
Diseases [Online]. [cited 2014]; Available from: 
URL:http://port.health.gov.ir/mfdc/epi 



 

 

1- Department of Vaccine Preventable Diseases, Center for Communicable Diseases Control, Deputy of Health, Isfahan University 
of Medical Sciences, Isfahan, Iran 
2- Specialist in Infectious Diseases, Deputy of Health, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Esmaeil Akhtar MSc, Email: akhtar1343@yahoo.com 
 

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /280 ���  /���!" �#� 1393 469 

Journal of Isfahan Medical School Received: 17.01.2014 
 

Vol. 32, No. 280, 1st Week, June 2014 Accepted: 14.04.2014 
 

 
Evaluation of the Surveillance System for Acute Flaccid Paralysis (AFP) in 

Iran during the Years 2003-2007 and Its Comparison with  

Worldwide Standards 
 

Esmaeil Akhtar MSc1, Reza Fadaei-Nobari MD2 

 
Abstract 
Background: This study aimed to evaluate the surveillance system for acute flaccid paralysis (AFP) 
in Iran during the years 2003-2007 and compare it with worldwide standards.  

Methods: In this cross-sectional study, we analyzed all cases of acute flaccid paralysis reported to 
health centers in Isfahan province, Iran, from 2003 to 2007. Required information was gathered after 
reviewing the medical records of patients, and was analyzed using SPSS software. 

Findings: A total of 115 patients with acute flaccid paralysis were reported, out of which 41% were 
women and 59% were men. Mean age of subjects was 5.71 ± 3.83, ranging from one to fifteen years. 
The average incidence of acute flaccid paralysis was 1.74%, which was lower than expected (2). 
Among the national indicators including case notification (80% within 7 days <), case investigation 
(80% within 48 hours <), specimen collection (80%  within14 days <), specimen transport and testing 
(80% within 3 days <), 60 days of follow-up (90% <), and classification of cases (100% within 70 
days), only the two indicators of case investigation and 60 days of follow-up were less than the 
expected level compared with global standards. 

Conclusion: Based on the present study, the surveillance of acute flaccid paralysis cases is working 
properly, but further evaluation and improving the quality of health care systems is required for the 
eradication of this disease. Thus, continuing the massive vaccination against polio virus and following 
up of patients with this disease is recommended. 
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