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l!�6 D�m�Q �(G %' ���B� ����
   ����	
 �!��

%�� �� g2
� ���' ���%�V$ �U$� %' ����   �	! �	$ �

� � �� O�
 � ����
   �	" [�F	V� ���� %' �% ��   #	�'

)17(�#!� �K��V� %�"�� �! �$ �!�> �� �� . � DE�  ��	�

mRNA  )Messenger RNAE�+
 %' (   �����	
 ���

E�+
 %' �� ���� O#G �    %' D2	
� �����	
 ��, ���

 ��		�� �		
%�� �		� L		�b)� �		!�4  �'����		9 �		!� �� ��

a1 1-ESO-NY )Cancer/testis antigen 1A D(

b1 1-ESO-NY )Cancer/testis antigen 1B D(

3MAGE )3Melanoma-associated antigen D(

2SSX )2Synovial sarcoma, X breakpoint � (

1SCP )1Synaptonemal complex protein  ( %'

�'% �
 � ) ���B� ����
 �:�+
7-MCF D20-BT  �

231-MDA-MB    ��	�� �	�����3 ��	� �� #6 ��9�'�� (

�� �		!� �'% %' �		�   � ���		B� ����		
 �:�+		
 ��		�

��� �   ��	V�� 4�b�b)� %' ���B� ����
 �%�"�� ���

b"�B!�  '�6 O�n�� ��)18(.  

��� 	
 

���� ��� 	 
���� 
���� 	��  

�'% �
  ����
 �:�+
 � �'% %�	RW ��� � �� ���B�  �

  E�#	>) �5-" � 21U" #��6 ���� �K!' �:�+
1 �� (

     �� =	� .#	6 �	�R� ���	!� %��
�� ����B�� �:�+
 ����

�'% [!�)�        a�	)" %' l!�	
 %�	� �	� D�:�+	
 ��	�

  �	-�R� a!��	6 � 2V$ �     �	��� %�	�Q %' ��	6'�9

   %' �'�	$ �	��F�� �� =� � #�#6 �'�' 2V$ D������

 ��"'C˚ 37 � 5  4#" �� ���$ #�B$� �' #/%'48 

   E�+		
 o%� 		6 � �		
%�� D2G�		
   a		
�� �		�

��� � .#6 O�n�� C�F0" p�F
��F�"  �� 4%�/ %'

 �'�' ��
�� O�<:     E�+	
 �	$ �	!� �	� #6     '�#	0� �	� �	�

    �'�	"� � #-	
�� '#	G ��	�+�" �' �1!�b�   q��@�	
� �

RNA .#�'��  

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

�� ���� ���� ��	����	� ��� ����� �	


10 %DMEM + FBS  %+,�&,�	 -�+� 375-A 

10 %EMEM + FBS  %+,�&,�	 ��&/� 7-MCF 

10 %FBS  +1640 RPMI %+,�&,�	 ��&/� 20-BT 

10 %BCS  +15-L  %+,�&,�	 ��"� 3 4�5 742SW 

10 %FBS  +1640 RPMI -�65+�78 �9� :7;  ,5 <!�� 562K 

10 %FBS  +DMEM  %+,�&,�	 �=,5 spg1-GC 

10 %FBS  +1640 RPMI %+,�&,�	 ��&/� 20-BT 

  FBS: Fetal bovine serum; DMEM: Dulbecco's Modified Eagle Medium
 EMEM: Eagle's Minimum Essential Medium; RPMI: Roswell Park Memorial Institute
BCS: Bovine Calf serum; L-15: Leibovitz's L-15 medium



 

  

 �����	 
��� �����	� ����–  ���32  ����� /273  !��"#$ %"� �&�' /1393 53 

www.mui.ac.ir  

���� ���	
� � ����� ���� ���
� ����� �� �� ����� ��	
� ���  ��� ���� 	
�� ����  ��#0�1 2 

 %!��&�!RNA ��� '! 
���� 	��  

E�+
 '�#0� �$ �� �� =�  �� �
?3 %' ��10   ��	�+�"

  q��@�
� D#�
%RNA   4%�	/    4%�	/ %' .2	3��

E�+		
 �'�		� �#-1		BW  �'�		$ �3�		m� �		� �		�ml 5/1 

) � ��			B\!��Ethylenediaminetetraacetic acid( 

EDTA )EDTA 02/0  ��B\!�� � #/%'25/0 #/%'

 _nQ �� �
?3 �� (%s�"ml 25    L	+0" 4%�	/ �	� D

   E�+		
 ��		V�B6 ���		� =\		
 .#		�#"� %'  � �		�

l > �� �%��      E�+	
 ���	Q 2	V$ a�	)" D�	�    ��	�

 ���Q �F:�3 �! [9�' DL+0"ml 7 PBS  #6 ��@!%

 4#" �� �7    ��	"' %' �	b�P'C˚ 4   %�' �	�1500  %'

 ��5!����
 �b�P'  D�!�% l!�" ��@!% %�' �� =� � #6

 q��@�		
�RNA  E�+		
 2		+� ��    2		�$ a		
�� �		�

RNeasy Mini Kit  )Germany, Qiagen O�		n�� (

  .#6  2	i+, =\
RNA   ���#	�� �	�    %' tu	> ��	��  

nm 260  ��K�		
' �� �'�5�		
� �		� Nanophotometer 

)Germany, IMPLEN.#6 �#�n-
 (  

 (&)��cDNA  	�� '!RNA  

�		�+$ �  ) 29�		
 [		Q��"Complementary DNA( 

cDNA  ��RNA �'% �� �#6 q��@�
� ���     �:�+	
 ��	�

   2	�$ �� �'�5�	
� ��Quantitect reverse transcription 

)Germany, Qiagen O�n�� T! ��% � ( .23��  

 *�+�!PCR  	�� �#cDNA ���� � ,�� �# 	  

 ���� DL�b)� �!� %'6  26���%mRNA  ���� !��� ��

 E�#>) �#6 �'�' o%�5
2  a!��	6 �� � (PCR   �	!

�+Q�" � C˚ 94  4#" ��5   D2	6�
�� ���-G �� �b�P'

32 �9�W � C˚ 94  4#" ��1  D�b�P'C˚ 60  4#" ��

1  D�		b�P'C˚ 72  4#		" �		�1   �		! =\		
 � �		b�P'

�+Q�" � 72  4#" �� �>%'10   ��K�	
' a
�� (�b�P'

) �+F!�
 E�"��Bio-Rad, California  �	
%�� '%�" (

   2							6���% .2							3�� %��							PGAPDH   

)Glyceraldehyde-3-phosphate dehydrogenase (

      �'�5�			
� '%�			" D�			+9�' #��			6 ���			-G �			� 

.23�� %��P  

 
 ����2�".!�/ ,0�� . �1��2  (.! �� ��$ ���3&�! 	�� 

�� �!  � 

 "�#��PCR  
$%� $& �� �' () �	
�	� ��*+�� � 	
    �� 	
mRNA ,��$� acc. No. mRNA 

540 >�5 -�; F 5´-GTC AAC GGA TTT GGT CGT ATT-3 )144 -124(  
002046NM- GAPDH  

R 5´-AGT CTT CTG GGT GGC AGT GAT-3´ )663 -643(  

386 >�5 -�;  F 5´-AGT TCT ACC TCG CCA TGC CT-3´ )338 -319(  
2/001327NM- a1 1 -ESO -NY 

R 5´-TCC TCC TCC AGC GAC AAA CAA-3´ )704 -684(  

328 >�5 -�; F 5´- ATG GAT GCT GCA GAT GCG G-3´ )289 -271(  
2/001327NM- b1 1 -ESO -NY  

R 5´-GCT TAG CGC CTC TGC CCT G-3´ )598 -580(  

565 >�5 -�;  F 5´-GTA CAG CAG AAA GCA AGC AAC TGA ATG-3´ )1409 -1383(  
2/003176NM- 1SCP  

R 5´-GAA GGA ACT GCT TTA GAA TCC AAT TTC C-3´ )872 -845(  

423 >�5 -�; F 5´-GAA GCC GGC CCA GGC TCG-3´ )56 -45(  
3/005362NM- MAGE3  

R 5´-GGA GTC CTC ATA GGA TTG GCT-3´ )470-450(  

435 >�5 -�; F 5´-GTG CTC AAA TAC CAG AGA AGA TC-3´ )171 -149(  
1/175698NM- SSX2 

R 5´-TTT TGG GTC CAG ATC TCT CGT G-3´ )583 -562(  

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; SSX٢: Synovial sarcoma, X breakpoint 
SCP١: Synaptonemal complex protein ١; acc. No: Accession Number (NCBI Reference Number) 
F: Forward; R: Reverse  
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 �� M-							$�� �							� %'µl 22  ���							Q)  

X PCR Buffer1 D2MgCl mmol 5/1 DdNTP MIX 

)triphosphates-'5-Deoxynucleoside (mol 2/0  �

 �!#�"�\
�mol 1 D(pmol 10 � !��� ��    � �	�3% ��	�

 D��			V���ng 200  ��cDNA  �5/0  _!<			�� #			Q��  

Taq DNA polymerase )Germany, Qiagen (

#6 �'�5�
�.  

�� ��  �+9�' #��6 ��"< � �
%�� DH#� �$ �!�>

   '�	>� v!�	�� %' tw�$ �5-" �!�� $ �� '�� '%�" �� �

�-�R� D#6�� ��6�' a!��6 ���
     ��	"< � �	
%�� ���	�

�-�R� .23�� 4%�/ 26���% �'     *�	6 ["�	6 ���	


      ��	"� 4#	" D�	�� !��� D_!<	�� ��<	�" %' ���`� D�!�"'

 [Q��"PCR %�#b" DcDNA .2
� �'�� ��:��  

  *�444+�!Multiplex RT-PCR    5.!�444$ �444#  

�6��# ��$ 	'��  

 26���%mRNA    ���	 � �	� �
%�� '%�"GAPDH 

��:�" 4%�/ �� �'% %' =F+�     ����	
 �:�+	
 ��	�

��� � ��1:� .#�#6 �
%�� ���B�  #��6 �! ��� � �� ��

�'% �� �F!) 21U"   �% �	
%�� '%�" �� �$ �:�+
 ���

 ���		 � �		�GAPDH �		" ��		��  �		5-" #��		6 D('�		$

�'%)  ab3 �$ E�+
 ���GAPDH  �	" ���� �%   � ('�	$

 ��#�) �U-9 #��6 �!cDNA     2	1U" E�	 �Q� �� �	�

.#�#6 �
%�� D('�6 ��
�$ tw�$  

'��7��&8�! *�+�!  

M!�"�� 2)/ #�!x� %�i-" ��  	�   O�	n�� �� =	� �PCR D

   �%�	�� E� ��% �#	"� 2
' �� E�()"5/1   %' #	/%'

 %�-$�K��V�  ���100       ���	� �	+�$ �	! � ���	� 2	5>

  �		�R� ���		� .#		6 �%�		3���F:� �  �%�		��5/1  D#		/%'  

9/0  %' �%��� %'�� O��ml 60 X5/0 TBE  #6 y�+@"

  �� =	� .''�� [Q t�9 �� #6 �'%�� o�> �� =\
 �

�-9 � $   #	!'�� �3�m� #!�"��� O�!#��� �� �� D�#6 ��

)" %' ���6 � #6 ��@!% 2
�$ [9�' �   %��	P *	
�-" [

   �%�	3���F:� �	��� [9�' DE� ["�$ ��B� �� =� .23��

  �3�	� ���QX5/0 TBE    D2	3�� %��	Pµl 10   E�	()"

PCR  ��� � ��µl 2 ���W [9�' %' z�%  #6 ��@!% ��

 ���:� �� �%�3���F:� �100 .#6 O�n��  

  ��K�	
' a
�� =\
Transilluminator UV �� D

�n��� �   <�:�	�� � �
%�� '%�" � #6 ��3�� =FG %�$

.23�� %��P    

  

��-�	 	
  

 �			�3 �'%   o�% �			� ���			B� ����			
 �:�+			
 �  

Multiplex RT-PCR )Multiplex real time- 

polymerase chain reaction �F! �$ #�#6 �
%�� (

�� �%�3���F:� v!��� ��    [F	6 %' �	�� � %�	� �� ��  1 

'% �
 .2
� �#6 �'�' ��V��   ���	B� ����
 �:�+
 �

26���% �� O�#$ ]�� �����
 ���– ����   ��	�� �% ��

 �		 � �		$ �:�		Q %' g#		�'�F� � ��  �� �		�GAPDH 

    �	/?9 %�	� �	� v!��� .#�'�$ ���� �% (�+9�' #��6)

 E�#> %'3 2
� �#"�. 

 
.��  

 �� �
%�� v!���1-NY-ESO ��� � %'   �%�	"�� ���

     ��	V�� 4�	b�b)� %' ���	B� ����	
 �� ?�1" ��%� ��  

13 ) �		�� �1/10  �� (#		/%'129  �		�� �)19( D37 

) �		�� �0/42  �� (#		/%'88  �		�� �)20( D9  �		�� �

)0/18  �� (#				/%'50  �				�� �)21( D80  �				�� �  

)0/20  �� (#			/%'403  �			�� �)22(  �11  �			�� �  

)0/22  �� (#/%'49  ��� �)23(     �	!� �	$ 2	
� �'��

 �'% �� �	! ]�� %' ��      ���	B� ����	
 �:�+	
 ��	�

.2
� ��6�#� ���� �
%�� '%�"  
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 98$1�+�&� . 	 ���:  '��7��&8�! Multiplex RT-PCR  �#

�".!�/   	��a1 1-ESO-NY  �GAPDH ��� �� ��  
���� 	

��� :��&0/ ����   
���� 	��7-MCF  >��?)3 B(20-BT 

 >��?)2� ( 231-MDA-MB  ���# !� 
�)!� ���$ 
E"�

 �F � ! B����Ga1 1-ESO-NY >��? .����8� ���# !�  1 

�'!��!  	 �E����100  >��? � 	'�# ,3�7 ����" 	  ���#

cDNA 
  (
H6))  >��? .�$�#5 ���  ,JH  ���$ 
���� 	

���)  
���� 	375-A  >��? � (6 ���  
36  ���$ 
���� 	

���)  
���� 	231-MDA-MB
  ( .�$�#  

GAPDH: Glyceraldehyde-3-phosphate 
dehydrogenase 

Multiplex RT-PCR: Multiplex real time- 
polymerase chain reaction 

cDNA: Complementary DNA 
 

 �� ���� �
%�� v!���1SCP ��� � %'    2	3�� ��	�

   4�	b�b)� %' ���	B� ����
 �� ?�1" ��%� �� �%�"��

 {+�@"44 ) ��� �1/34  �� (#/%'129   �	�� �)19( 

 �64 ) �		�� �0/65  �� (#		/%'98  �		�� �)9(  �'�		�

    �'% �� �	! ]�	� %' �� �	!� �	$ 2
�    �:�+	
 ��	�

   v!�		�� .2		6�#� ��		�� D�	
%�� '%�		" ���		B� ����	


  �� ��		�� �		
%��3MAGE �		�� � %'   2		3�� ��		�

       �!�	
 %' ���	B� ����	
 �	� ?�	1" ��%�	 �� �%�"��

 4�b�b)�25 ) ��� �0/37  �� (#/%'67   �	�� �)24( D

3 ) ��� �0/11  �� (#/%'28 � ��� )25(  �11  ��� �

)0/11   �� (#	/%'98   �	�� �)9(   �'�	� 2	1U"  %' g#		��

    �'% �� �	! ]�	� %' �� �	!� �	$ �:�Q    �:�+	
 ��	�

   v!�	�� .2	
� ��6�#� ���� D�
%�� '%�" ���B� ����


 �� ���� �
%��2SSX ��� � %'    �%�	"�� 2	3�� ���

    {	+�@" 4�	b�b)� %' ���	B� ����
 �� ?�1" ��%� ��  

8 ) �		�� �0/8  �� (#		/%'98  �		�� �)9(  �5  �		�� �

)9/3  �� (#/%'129  ��� �)19(   v!�	�� �"� g2
� �'��

�0:�e"  �  �'% %' �% �� �	!� ��	�� ������3 �m�Q   ��	�

 D�0:�e" '%�" �:�+
0 .'� � ���!�%� #/%'  

 o%�<	� 2+G �W ���      �	!� ��	�� �� 4��	5�" ��	�

�� %�"�� %' ��  �	 � h@V" ��      �	� #!�	6 �	"� g#	6��

     2	�0 > �	F���� ���	@" �'�	� 4��	5�" 2+G   ��	�


%�� {+�@" �$ 26�' �i� %' #!�� ��1:� .#6�� �#6 �

��� �       [	Q��" �� 4�	b�b)� �	9�� %' �%�	"�� ��	�

)Stage�" ��R� �%� �� {+�@" (   .�	m�" �!� � '�6

.'%�uK� �|� v!��� %' 2
� �F " _� 

 
 ����3 ���# 
���# L.�&� .mRNA  ��� �� ��  
���� 	�� 

GAPDH  SSX2  SCP1  3MAGE-  b1 1-ESO-NY  a1 1-ESO-NY  Cell Line  

Pos Neg Neg Pos Pos Pos 375 A-  

Pos Neg Neg Neg Neg Neg 7MCF- 

Pos Neg Neg Neg Neg Neg 231MDA-MB- 

Pos Neg Neg ND Neg ND 20BT- 

Pos Neg Neg ND ND ND SW742 

Pos Pos Neg ND ND ND K562 

Pos Neg Pos ND ND ND spg1-GC 

ND: Not determined (2
� �#V� O�n�� �� ���� �
%��) 
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 ����	
 %' �% �F���� ��������� #!�� ��-^ �   �	�

    %' �	$ ���	3?�9� #!�	6 D��
�% �!� %' � 2B��' �|c"

 D'%�' '�>� ���B� ����
 [Q��" h�@V� � {!�0�

.#6�� ��6�' ��|x� .�m�" �!� ��  

     �	� �	m�Q �	
%�� �� �#	"� 2
' �� ���� ������3

�'% ��%       �	� �	B!�b" %' D���	B� ����	
 �:�+	
 ���

 �� ��	 � ���� �
%�� '%�" %' 4�0:�e" �K!'   %' �	�

��� �       4��	5�" %��	B� D���	B� ����	
 �%�	"�� ���

�" �" 4��5� �!� �$ #-6��    �� �	6�� #	���� ����	
��� 

'#0�"�  #6���$ ���� R��� � �'%  �	��  :�+	
�  O�	n�� 

"� '�6 .�� 
%��� '�#0� �� ��	V� �� �'%  �	��  :�+	
� 

����
  ���	B�  ��	�� � 	!� ��   �	� 	"�  ���	�  �	�  �	��!v 

P'�L ��� 2
' !23�.  

 �� ��		�� '%�		" %' _		R" E�c		
 �����		
 ��		�- 

����   �	B!���% �'�� o�"�9 _B���F" �K��KW D��

 �� �#	6 ���� � ���� �� ��, �� �0�1� 23�� %'   %' �	�

� �9#�  �" ��       _�	i-� �	$ 2	
� �#	6 �	�3�!u� .#6��

�� ��		�� E�		�-$ %' �		 R" M		b� ���		
?��"  '%�' �		�  

)26 D1(   2	
� �'�' ��	V� �0:�e" �!#-W DE�U" ���� .

o�"�9 O<���F" �! ���
?��" �$   �� %' �	�:�� ���


1MAGE–A �"      �� ��	�� ���	� �#	6 �	+��"' � #6��
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Abstract 
Background: Cancer-Testis genes (CT-genes) are a gene family that only expressed in normal testis 
tissue and some of them are randomly expressed in some types of cancers. These genes can be 
promising cases for immunotherapy of breast cancer. This research was carried out for comparison of 
the expression frequencies these genes in cancerous cell lines and tumor samples.  

Methods: In this analytical-descriptive study, after providing three breast-cancer cell lines and their 
cultures in appropriate medium, RNA extraction and cDNA synthesis were done and expressions of  
NY-ESO-1 1a, NY-ESO-1 1b, SCP1, SSX-2 and MAGE-3 genes were studied using multiplex real time-
polymerase chain reaction (multiplex RT-PCR) method. 

Findings: None of cell lines expressed Cancer-Testis genes; but all of them expressed glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) gene (internal control). 

Conclusion: According to the role of these genes in gametogenesis, we can consider that their 
expressions in cancer cells are based on dedifferentiation. The observed difference between expression 
frequency of these genes in breast-cancer cell lines and tumor samples can be related to several 
passages which are carried out for providing cell lines. By examining more cell lines of breast cancer 
for these genes, we can achieve more accurate results. 
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�(��� � �)� /%O /m+7 /��   �	��� ���� � ���< *

@		�"B )� =��G�		�� �		� � �U;�		`� �		� "j		.�"B  �		���

  .%, *��0�"!  

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

     u+	�%O )� =��G�	�� �	� � @	G� ��%� ��"<� �)� � %O

   =)�%	�� ���	� /C�+	,��� ���� �)�"� � *����   *"	�!

=%��"B �� � �<"! ��"O   �	67 .%�"! �U[ v��"� *

=)�%��     �	���� N�"	� � ���	 ! /��&�	��� lM� *"�!  *

=)�%�� .%, ��<"! ��
     �	� N�"	� *"	�!p��   wR	7

 =�j��� )� =��G��� �� � ����Agilent   ��	.� �
��)

N���� (�:"�0 %, )15(.  

p�� �� ��
 %+O �����  �	���0  ���	 !  � )�%�	��� 

 ��		�L� ��		9� p�� �		� ��&�		��� lM		�  *�"		� .%		�"!

=)�%�� %+O *"�! ��
 �� �A�� mB )�  h"	`�   /���	 !

��"<� � ����& ��",  %	+O   *�	�D�g 75  ���	B   ���	 !

�<��� %����� �  m	B )� ��  /�A�	�  ��	
  *"	�!  N��

�67 ���L� %+O ��
 �� ��A�� N���� %, )16.(  

����� ������  

=��� �		$ )� =��G�		�� �		� N"		�  ���		<�SPSS �-		�� * 20 

)version 20, SPSS Inc., Chicago, IL ( ���		�

���)0 .�<"! ��"O c� D� � ����    ���	� *��	�0 *�$

=��� c� D� � ���� �67 =��G���   ��	�)0 c��, �$2
χ 

 ���)0 �Fisher's exact =��� ��� ���(� �67)  *�$

 (�G������)0 t ���(� �67  =��� ��� ��� *�$ .��� 

�+L� lM�  *���050/0 < P %, ��<"! "k� ��.    

  

���	 	
  

 /�L&�M� �� ��132 �����    �	� %	+�<"! ��"O ���"� ����

24 �0 )� "G� � �$ �@��)0 c��:� N%A c�&� $�/   �	L&�M� )�

%, q��
 � %�108   ��	i; �L&�M� �� ��� ���B �� �����

 .%+�,��   �� N�"	� ��"	� lM� ���L� h�"D�� � ��j����

 ���� ������� �L&�M�06/1 ± 08/1 �� ��� "��& "� N"!�":

 /�0 C�		�� "		� �34 ) "		G�5/31  ��		U�� *���� (%		T��

 � (���� =�"!) N�"�74 ) "G�5/68   lM	� *���� (%T��

�.%���� (%$�, =�"!) N�"� �L�UV ��"  

 ��%7 "� �+�1m+7 ��� / �� /�"� � �) *�$  *�$

  ��	7� N%A � ��7� � ���"� ���� �(��	� *  � ���	< 

  � %$�	, =�"! �� "$ �� N����"� lM� "k� )� ����

�+L� h��
� /����    ��%	7 �� .%	.� =%$�.� *���2 

     C�	�� "	� (���	� � %$�	, =�"! �� ��) N�"� �����

     .�	�� =%	�0 �	"���B�"��0 � �����	,��� *�$"�P��

      /�	� "	k� )� =�"	! �� ��	� /��%	7 �� xUVFBS /

 � ��&�		���BMI )Body mass index (� h��		


�+L�   .�	,�%� ��7� *���  ��%	7 ��3   lM	� ��	� /

  �	� C�:L� �j��U�$ %$�, =�"! �� �� � N����"�

 �����276/0   �j�	�U�$ ���)0 xUV �� �,�� ��7�

Pearson�+L� /  ) %	, ���017/0  =P   �	� �&�	; �� y(

   �� "	$ �� /N�	���"� ��"� lM� � �$"�P�� "�� ���

�+L� v�U��� /���� � %$�, =�"! ��%.� =%$�.� *�.  
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 ����1�) "��� � �#�� 	��� �" �" �$�����" ��#��%�� &'( �� )�����* +,- .�(���� �� )����0  

����  �����   ����	��± �����	��� ������   �����P  

�!�
  �+,�  01/1 ± 56/1  
509/0  

$-.�  10/1 ± 39/1  

��/� �+,�  11/0 ± 15/0  
349/0  

$-.�  12/0 ± 19/0  

�!�
   1� $ �-50 ���  32/1 ± 79/1  
083/0  

50 $34�5 � ���  75/0 ± 31/1  

��/�  1� $ �-50 ���  10/0 ± 15/0  
952/0  

50 $34�5 � ���  12/0 ± 17/0  

�!�
  �65�� ���5 7 ��8��%  91/0 ± 47/1  
733/0  

�65�� 7���� 7 9:;� ��8��%  91/0 ± 55/1  

��/� �65�� ���5 7 ��8��% 95�#�  12/0 ± 17/0  
789/0  

�65�� 7���� 7 9:;� ��8��%  11/0 ± 16/0  

�+L� lM�  :*���050/0 < P  
  

 ����2) "��� � �#�� 	��� �" �" ����������� � ���������� ��#��%�� .������ �� )����0(  

����� ����   ����	��± �����	��� ������   �����P 

(���) "�  �!�
 92/13 ± 54/51  
153/0  

��/� 37/11 ± 47/55  

�/3 >?�
 ) ���5 7ng/ml(  �!�
 62/4 ± 62/29  
189/0  

��/� 14/6 ± 18/28  

) � 
�� �/? �@Ang/ml(  �!�
 51/8 ± 57/107  
626/0  

��/� 76/9 ± 47/108  

) "8B/C��ng/ml(  �!�
 55/24 ± 01/15  
981/0  

��/� 76/21 ± 86/14  

�+L� lM�  *���050/0 < P  

  

 ����3"��� � �#�� 	��� �" �" ��3 ���������� ����� � )�����* 4�� �5�'6�# . )������ �� )����0(  

��	�������  �	!  ����   ���"#�
Pearson   �����P  

(���) "�  �!�
  276/0-  017/0  

��/� 102/0  565/0  

�@A �/? �� 9E�� F� 1� ) �-/�G H$I�ng/ml(  �!�
  038/0  774/0  

��/� 218/0-  370/0  

�/3 >?�
 ���5 7  �!�
  224/0  055/0  

��/� 071/0-  689/0  

) � 
�� �/? �@Ang/ml(  �!�
  069/0-  558/0  

��/� 276/0  114/0  

) "8B/C��ng/ml (  �!�
  106/0-  509/0  

��/� 268/0-  217/0  

�+L� lM�  :*���050/0 < P  
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��� �� "[� ��  @+	���  *�	$  =%	�{�B *�  ��	�  c	���A 

�:���Y c���A � �M�D� �� ��7� �� %0 �  "	�+�  �	� 

e �-� |���A �� ) ��"!17 ��	U�� .(  %%	,  N�"	� 

�� "�+� ����(� ��  ��&�	��� �  �	���  �	�  .��"	! �� 

��", N����"� *��A ��  ��	`��  �	�  *%	��#B�j�&��  �	� 

�)� �&�		:&�� ��%		L� /Z		� =%		�"�! *�		$ ��&�		��� � 

�������G�< �0 �$ �� �� @��<� %$�  �	�  �	�  ��	U�� 

/�0 Z��0 =%�"�! * ��&����  @��	<�  �	�  %	�� �  %	+O 

��
 � ���� !��$ �� Z�k+� � )�:� ! ) ��"!18.(  

K�(�(D� N���� =%, �� ��D� q��
 )� ��.� �%� 

=��� %�� c�:� �� *�$ N�"� �� =>� N�"� %���  �	� =%, 

/������ �� %+���� ����(� �� ��&���� �� @$��  %	+$� 

lM		� � ��"�		� � �� ���		B ) %		���019��		+{�$ .( 

%$��, �� ��.� %$�  ��	��  N�	���"�  K�	+�&�:�B �� 

��D� q��
 )� �����; �%� �� ��&���� �� �� %%.� 

�"D� =%�"�! ��&���� *�$ @��<� �� ) %$�19.(  

   �	�<� �	� �	�� �&�; �� ��  *�	$  �	��"�   *�	$

v��"� �� ���� N�"� �� ��"<� Z&�� �  ����	���  ��	U� 

���� �� K��G�� =��� �� .��� @$�>B *�$ *�%L�� 

)� � �7 ���"� *�$ N���� �� =%,  /��"	�  ��	.� =��� 

�� ��� =%, �k ^ N����"� �� N"� �  ���	��� *�� 

����		� � =�"		! ���		
� c		�D� /���		 ! �		� ��		V 

�+L� )� *��� =�"! "��� %$�, ) ���20.(  

�L&�M� ��  *����- *%$�,    ����	:�$ � *��U	T

)21��"		<� *�� ( 60-30 ��		�/ 30   �		� ��		U� ��		���

  � �� 8�	� ����30       ��"	O �	��"� ���	� Z&�	� �"	<

 *� ��&�� � N����"� ��"� �k ^ .%+�<"!0%�$%&  ��

��"<� =)�%��  .%�"! *"�! xUV��<�  �	$   /�	L&�M� �	� *

 ����	� =�"! �� N����"� ��"� lM� ��j���� mg/dl 

28 ± 80 �+L� ��V �� �� %�0 ��� �� ���B *���   "	�

)� ) %$�, =�"!mg/dl 1/19 ± 0/33) ��� (21.(  

 �		 �		V �		L&�M� * ���		�- *%$�		,  �		���

) ����:�$ � *%�`&�%UA22 )� /(35   ��	U� ������ �)

 � *������ ���� ��35   �	��� �� ��U� "�^ ������ �)

   �	���� �	 /���	.� �+� ��j���� �� *������   n��	� *

   �		� N�����		� � N�		���"� "��		(� � %		, �		�<"! ��

=)�%��   @$�>	B �	� .�<"! ��"O *"�!  ��	.� ���   �	�

��%(� "`+A N����"� �� n���  ��"	<�   �	� ��	U�   �	���

��"<� �� *������ ��U� "�^ K��G�� ��   *��	V �� y%,��

%���� ��6+.�B �� ����� * n���  �	�  *�	7   *�"	� N"	� 

=)�%�� *"�! ��  �	� "`+A  %	����   =��G�	�� ���	�   ��"	O

) �"�!22.(  

 ���� =%, N���� ���"� �� ��+{�$Tripathy  �

) ����:�$23 =�"! �� ��� (65   ����	� ������� )� ="G�

       ���	� N�	���"� ��"	� lM	� "	k� )� ����	� "�^ �

  �	� ��� ��.� =%�0 ��� �� u��� .%+�<"! ��"O ���(�

   ��	V �	� ����� "�^ ������� �� N����"� ��"� lM�

�+L� ��� ������� )� *����� "�9�� �� ) %,��23.(  

�L&�M� ��  *Ding  ��
 N"� N����"� ����:�$ �

 ) %	, p���! ���: ���) � ���"� ��24  �&�	; �� y(

  �	��"� u��� �� ��Ravina  �Slezack )25  lM	� (

   �� .��	� "	��� ���"� �� �U�� ���) �� ��
 N����"�

�L&�M� ��    ���"	� �	� �U�� ���) �� N����"� ��U�� /

V ��       �	���� �	� �	� �	�� =��	� ��	�: �	U"(� ��  *

�L&�M� )� cT�;  *Ding    .���� �	(��M� ����	:�$ �

�� K�L&�M� u��� h��
�     �� K��	G� c	�&� �	� %����

�(M+� � �RP� *�j&� .%,�� ���<�"P7 *  

Duncan )26  ��	<� 9�� �� �� %��� ����� �� �� (
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�(��� � ��    ��(� /�	��� �	� ��	�� � ���< *   �	� �	�

�� ��7� �� ����� ��"<� �� ��&����     c	�&� �	� �	� %0

   .�	�� �	� @��<� �� ��
 �� N����"� ����� @$��

      ��"	<� �� /N�	���"� ��	U�� �	�� �	L&�M� �� ��50  �

 *9��50 �(��� *���� � ���   �	��� �� ���� � ���< *

�+L� "�^ ��V �� .%, "�.�� *���  

�		�<� � =%		, N�		��� �		��"� *�		$ � ���		�B �		��

) ����		:�$27  g%		�� ��%		(� ��		�� �		� ��� ��		.� (

�� /K%� =���� �� 9�� wR7 �� N����"�    "	�+� %	����

 8�		� ����		� ����		��� �		�&����� ��L		S� ��		U6� �		�  

 .��, ��  

�L&�M� )� cT�; u��� xUV   ��"	<� ��%L� /"S�; *

 *���� ��"<� �� �U�� N����"� ��U�� *���� ���� ="B

UV lM�    Z	.W c	��O "	`+A �	� �L�    y�	��� �	,�B

    =%	++� ��	�� c	���A )� /"	`+A �� ��U��   �	��� *

  �	� � �	��     8�"		, *�"	� *"	M
 }		�) �� �0 ���	�

   *��	��� �� �	� �� �� �7�� �� .����� ���� *�����

   ��	D� � ��>	� /�RP� � �7 )� *�%L�� c���A ����

 �	� ��6+.�B /%���� @(�      �	� *"�	.�� K�	L&�M� ��"	!

����� Z�; ~��� *    "�[\	� ��	+{�$ .�"RB K��T "�

       �	��"� ���	� =%	+0 �� �	�� �	��� "	� "j� "T�+A  

�"�! ��"O.  

  

�%��� &���  

 )� �67�� ���� ��%L� �� N����"� ��"� lM� ��U��

    �� �		�� "		�6� .���� ��		7� �		��� ="		B ����		���

       x	UV �	� �����	��� /�	��� *�"	� ����	��� *"j&��"^

 *�$���L�   w�	�D� �	��� ="B �:"�0 ���� �����

��   �	��"� ���� N����"� ��"� lM� "k� )� /%��"!

     K���%	O� /N�	���"� ��	U�� K��	T �� �� %�"�! ��"O

.�"�! N���� �0 5<� �67 �� �i�(�  

  

������' � �()*  

e�� %;�� ����� ��)0 =�j.��� )� ��!%+���  �� ���0

���; c�&�  �� *�"7� �� �&�� *�$  ��	�� /@$�>B

%���� �� �����%O � ":.�. 

  

References 

1. American Diabetes Association. Diagnosis and 
Classification of Diabetes Mellitus. Diabetes 
Care 2004; 27(suppl 1): s5-s10. 

2. Hossain P, Kawar B, El NM. Obesity and 
diabetes in the developing world--a growing 
challenge. N Engl J Med 2007; 356(3): 213-5. 

3. Sicree R, Shaw J, Zimmet. The Global Burden 
of Diabetes. In: Gan D, editor. Diabetes Atlas. 
2nd ed. Brussels, Belgium: International 
Diabetes Federation; 2003. p. 15-112. 

4. Chakrabarty A, Norman RA, Phillips TJ. 
Cutaneous Manifestations of Diabetes. Wounds 
2002; 14(8): 267-74. 

5. Garg N, Singh R, Dixit J, Jain A, Tewari V. 
Levels of lipid peroxides and antioxidants in 
smokers and nonsmokers. J Periodontal Res 
2006; 41(5): 405-10. 

6. Jain SK, Lim G. Chromium chloride inhibits 
TNFalpha and IL-6 secretion in isolated human 

blood mononuclear cells exposed to high 
glucose. Horm Metab Res 2006; 38(1): 60-2. 

7. Tuman RW, Doisy RJ. Metabolic effects of the 
glucose tolerance factor (GTF) in normal and 
genetically diabetic mice. Diabetes 1977; 26(9): 
820-6. 

8. Lee J, Durst RW, Wrolstad RE. Determination 
of total monomeric anthocyanin pigment 
content of fruit juices, beverages, natural 
colorants, and wines by the pH differential 
method: collaborative study. J AOAC Int 2005; 
88(5): 1269-78. 

9. Anderson RA, Roussel AM, Zouari N, Mahjoub 
S, Matheau JM, Kerkeni A. Potential 
antioxidant effects of zinc and chromium 
supplementation in people with type 2 diabetes 
mellitus. J Am Coll Nutr 2001; 20(3): 212-8. 

10. Juturu V, Daly A, Geohas J, Finch M, 
Komorowski JR. Diabetes risk factors and 



 

  

 ������ �	
�� �	���� ����–  ���32  ���
 /273 "#���$% ��� � �! /1393 65 

www.mui.ac.ir  

��� ���� �	�
 �� ��� ����� ���  ��������  	���� ���,��-.�� / 

chromium intake in moderately obese subjects 
with type 2 diabetes mellitus. Nutrition & Food 
Science 2006; 36(6): 390-9. 

11. Ravanshad S, Khosvani Borujeni H, Soveid M, 
Zeighami B. Effect of brewer's yeast 
supplementation on serum glucose and lipids in 
type II diabetic patients with dislipidemia. [In 
Persian]. J Mazandaran Univ Med Sci 2005; 
15(47): 35-42. 

12. Althuis MD, Jordan NE, Ludington EA, Wittes 
JT. Glucose and insulin responses to dietary 
chromium supplements: a meta-analysis. Am J 
Clin Nutr 2002; 76(1): 148-55. 

13. Pittler MH, Stevinson C, Ernst E. Chromium 
picolinate for reducing body weight: meta-
analysis of randomized trials. Int J Obes Relat 
Metab Disord 2003; 27(4): 522-9. 

14. Phillips LS, Weintraub WS, Ziemer DC, Kolm 
P, Foster JK, Vaccarino V, et al. All pre-
diabetes is not the same: metabolic and vascular 
risks of impaired fasting glucose at 100 versus 
110 mg/dl: the Screening for Impaired Glucose 
Tolerance study 1 (SIGT 1). Diabetes Care 
2006; 29(6): 1405-7. 

15. Nawrocka A, Szkoda J. Determination of 
Chromium in Biological Material by 
Electrothermal Atomic Absorption Spectrometry 
Method. Bulletin of the Veterinary Institute in 
Pulawy 2012; 56(4): 585-9. 

16. Gharipour M, Mohammadifard N, Asgary S, 
Naderi G. The prevalence of obesity and 
cardiovascular risk factors in Isfahan. [In 
Persian]. The Journal of Qazvin University of 
Medical Sciences 2003; 7(2): 53-64. 

17. Fauci AS, Braunwald E, Kasper DL, Hauser SL, 
Longo DL, Jameson JL, et al. Harrison's 
Principles of Internal Medicine. 17th ed. New 
York, NY: McGraw-Hill Professional; 2008. 

18. Anderson RA, Cheng N, Bryden NA, Polansky 
MM, Cheng N, Chi J, et al. Elevated intakes of 
supplemental chromium improve glucose and 

insulin variables in individuals with type 2 
diabetes. Diabetes 1997; 46(11): 1786-91. 

19. Lau FC, Bagchi M, Sen CK, Bagchi D. 
Nutrigenomic basis of beneficial effects of 
chromium(III) on obesity and diabetes. Mol Cell 
Biochem 2008; 317(1-2): 1-10. 

20. Nourmohammadi I, Kocheki-Shalmani A, 
Shaabani M, Gohari L, Nazar H. Zinc, Copper, 
Chromium, Manganese and Magnesium Levels 
in Serum and Hair of Insulin-dependent 
Diabetics. Arch Iran Med 2000; 3(3): 1-5. 

21. Saburi S, Mohtadinia J, Ali-Asgarzadeh A, 
Nomi-Gholzar S, Yusefirad E. The relationship 
between serum level of chromium and serum 
malondialdehyde in patients with type II 
diabetes. J Shahrekord Univ Med Sci 2010; 
12(2): 1-6. [In Persian]. 

22. Abdolsamadi H, zamani Bonab M, goodarz i M, 
Rafieian N, Radi S, Ahmadimotamayel F. 
Comparative evaluation of Chromium and 
Cadmium in gestational diabetes and Healthy 
Pregnant Women. [In Persian]. Iran J 
Endocrinol Metab 2011; 13(6): 673-80. 

23. Tripathy S, Sumathi S, BhupalRaj G. Minerals 
Nutritional Status of Type 2 Diabetic Subjects. 
Int J Diab Dev Countries 2004; 24: 27-8. 

24. Ding W, Chai Z, Duan P, Feng W, Qian Q. 
Serum and urine chromium concentrations in 
elderly diabetics. Biol Trace Elem Res 1998; 
63(3): 231-7. 

25. Ravina A, Slezack L. [Chromium in the 
treatment of clinical diabetes mellitus]. 
Harefuah 1993; 125(5-6): 142-5, 191. 

26. Duncan MG. The effects of nutritional 
supplements on the treatment of depression, 
diabetes, and hypercholesterolemia in the renal 
patient. J Ren Nutr 1999; 9(2): 58-62. 

27. Payami S, Saffarian S, Hasanzadeh A. Effects of 
Chromium supplementation on glycemic control 
in patients with Type 2 Diabetes. [In Persian]. Int 
J Endocrinol Metab 2012; 14(3): 215-21. 



 

 

1- General Practitioner, Isfahan University of Medical Sciences, Isfahan, Iran 
2- Assistant Professor, Department of Internal Medicine, School of Medicine, Islamic Azad University, Najafabad Branch, Isfahan, Iran 
3- General Practitioner, School of Medicine, Islamic Azad University, Najafabad Branch, Isfahan, Iran 
4- Clinical Anatomical Pathologists, School of Medicine, Islamic Azad University, Najafabad Branch, Isfahan, Iran 
5- Acquired Immune Deficiency Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
6- Isfahan Cardiovascular Research Center, Isfahan Cardiovascular Research Institute, Isfahan University of Medical Sciences, 
Isfahan, Iran 
Corresponding Author: Somayeh Najafi MSc, Email: s.najafi.bio@gmail.com 
 

66  ������ �	
�� �	���� ����–  ���32  ���
 /273 "#���$% ��� � �! /1393  

www.mui.ac.ir  

Journal of Isfahan Medical School Received: 25.12.2013 
 

Vol. 32, No. 273, 2nd Week, April 2014 Accepted: 21.02.2014 
 

 
Assessment of Chromium Levels in Patients with Prediabetes 

 
Zahra Torabi MD1, Rahmatollah Rafiei MD2, Zahra Habibi MD3, Lootfollah Fouladi MD4, 

Somayeh Najafi MSc5, Sedigheh Asgary PhD6 

 
Abstract 
Background: Supplementations of chromium (Cr) have been shown to exert beneficial effects for the 
management of type-2 diabetes, as reflected by a decline in insulin response. Prevalence of chromium 
deficiency in patients with prediabetes is not well understood; the aim of this study was to evaluated 
the amount of this prevalence.  

Methods: In this cross-sectional descriptive study, were recruited 132 patients with prediabetes. 
Participants were randomly selected from those referred to the Shariati hospital, Isfahan, Iran. Fasting 
venous blood samples were collected from participants to measure the levels of chromium, insulin, 
fasting blood sugar and 2-hour post load plasma glucose. Body mass index was calculated. 
Determination of Cr was carried out by atomic absorption spectrometry. 

Findings: Of 132 patients, 24 were excluded due to failure to complete the test. Among remained 
patients, 34 (31.5%) had chromium deficiency, and 74 (68.5%) had normal serum levels of chromium. 
A significant inverse relationship was found between chromium levels and age in normal group. 

Conclusion: Levels of chromium deficiency is relatively common in patients with prediabetes and it is 
necessary to eliminate chromium deficiency in screening patients for diabetes. 

Keywords: Chromium, Insulin, Prediabetes 

 
Citation:  Torabi Z, Rafiei R, Habibi Z, Fouladi L, Najafi S, Asgary S. Assessment of Chromium 
Levels in Patients with Prediabetes. J Isfahan Med Sch 2014; 32(273): 59-66 

 

Original Article  



 

  

1-  �����	
� ������������ ���� ����� ��
� �����
 �
�  ��!�	
�"
�#
 ����� 

2-  ��%�
 &�'%��( ������������ ���� ����� ��
� �����
 �
�  ��!�	
�"
�#
 ����� 

3-  ���#��*�
����'�+��� ,�-�-.+ /(��� ����
 �
�  ��!�	
�� ��(��% ��
� � ���(��%"
�#
  

4- "�!12	 � "
�� "
�!�3�45 ��!%������
 �
�  ��!�	
� �� "
�#
 �6%���� �6%���� ��
� 

������� 	
��� : ����� �	
� ���  Email: mkargar@jia.ac.ir   

  

 ������ �	
�� �	���� ����–  ���32  ���
 /273 ��� � �! /"#���$% 1393 67 

www.mui.ac.ir  

������ �	
�� �	���� ����   :������ 	���
10/10/1392  

�� ���   ���
/��� �273 ��� � �!/"#���$%  ��1393   :���� 	���
7/12/1392 

  

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

����� ���!  ��" #��$�� %$5 '���� �(� )��  

  
���� ����� 	
��1���� 	��� �2����� ���� ���� �3���� ���� �2 ���� � !��
"4  

  
  

�����  

:����� 	
������� ��� ����� ���� ��� �� � ����!� � ����� "�#�� $���% ���� �&�'( ��)'� * +��,� �  -.��'� 	�&*� /&��, �01 	���

)HUS  ��Hemolytic uremic syndrome) -�3�&�'� 4��� * (HC  ��Hemorrhagic colitis	� (  .����( 	,&�( 78�*9: ��� �� ;��

<��, =�� ����� ���� ��� �!� �� ��� >3 * �&�'( ���  ��� >��"�� &" >? ���5 	� A�,�� ��� +�, .���(  

��� :��  B&�C <( 8�*9: ���DEF�	-  �*& �( 	HC��300 <1�'1  � >��"�� �� 	���,� =�I��  ���5 +�,  .�� /�#1� A�,�� >�.,��� �� J:

*� KL��<�  ��.��( �	
������� M*& �� �"�H.,� �( N�*��* 7	��'��( ���  )STEC  ��Shiga toxigenic Escherichia coli 	(���&� �( (

>3 ��� eaeA 71stx  *2stx O,��  -�P�PCR )Polymerase chain reaction4,� Q * 	��,��� <1�R��S ( 	.1?  	P��(<��,  �� M*& �(

- �"  >3�H�" $'D��&�.," T�,� �(CLSI )Clinical and laboratory standards institute(  "&��	,&�( 4I�R &��U. 

����� :�� <1�'1 &" N�*��* 	1�*��I 78�*9: "&�� ���  STEC 7104 ) "&��7/34 <��, �� ."�( (�C&"  ��� 	��,��� ���14 ) "&��5/13  >3 (�C&"

1stx 731 ) "&��8/29  (�C&" >32stx 79 ) "&��7/8 >3 (�C&" ��� 2stx -1-stx 712 ) "&��5/11  (�C&">3 ��� 1stx eaeA- 725 ) "&��24  (�C&"

>3 ��� 2eaeA-stx  *13 ) "&��5/12  >3 <, �� (�C&"2stx -1stx-eaeA  .�1"�( �&�" �& 	.1? 4�*�F� 	,&�( �( <��, <� �� KL�� 	P��(  ���

 	.1? <( �& 4,� Q >�X� ���.�( 7��� ���,��Y 	'�� -��(  	.1? <( �& 4�*�F� ���.�( * ��: �1&�" � �*� 	.H, -��(. 

����� :���� <��,  ���	
������� ����� ���� <FE�� &" � ����!� � "�. R =�� 8�*9: "&�� �� <��, 	P.13 =��� <( <Y�� �( .�1&�" ��  ���

�"�. R 8��: 7��� ���,��Y M*& �� �"�H.,� �( N�*��* ��� 	1�.,&�'( � 	� "����: &��� Z[��� ���, &" 	��P��� ZU" ��� ""�R.  

:����� ������ 	
������� ����� ���� 7� ����!� � Polymerase chain reaction 	.1? 4�*�F� 7<1�R��S 	P��(  

  

: �!�� ���� >���'� 7� \� 	�]^ 7T�_% 	.,*" 7�Q* ��? 7�'\� �R&��. ��"# $%�
"�& $��' ������ � $("%("� $��#�)*  ��("
 ���

+�))�  ,�-�"
�.�* ��*��$����/  ��0 ����"� ��5 2"#�� �3* 4�# . >��HC� 	P�X: ��P�1�" <
#�1393 `32 )273 :(78-67  

  

�����  

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

�� ����� ��� �� �� ��!� �"#�� .%&��  ��%�� 25 

��
�
� )"�*� +��� �� �� ,�*�� %-.� �� ���/	� �  ��&

 ��%�5-3   .���& 	� �� 	23� 4����� 5�� �� ��
�
�

���� �� ����*-� 6��"�  �� ����
!�	&� ��2��  +%�33�  �

�!��*+ ����� 



 

  

68  ������ �	
�� �	���� ����–  ���32  ���
 /273 ��� � �! /"#���$% 1393  

www.mui.ac.ir  

���� ���	
 ���� �� ����� �����  ������	�� ����������  ���� ����� 	
��  $��%
" � 

) �����DEC   ���Diarrheagenic Escherichia coli(  

       9���� :�
" ������� � %�"��� ;�<" �����
� 5�� ��

=
� �� 	
>�� ����*-� ��   ) %"��&2-1�� .(  ����	@ 

6�
��&  ������� %��
A�� ����
��!�	&� 4�"���B +%��33� � 

  5
�C����D
&)Shiga Toxigenic Escherichia coli 

 ��STEC��� ���3� �� 4( ��  �����     ���2�� E��� ��� 

+%33�   �����
� ��� %& �����3& ����� �  �� ��  %�3"�� 

)
A�� 4F�G����   H�%3��  ������  F�
-
A��  �  ��� 

+I�� ������" � �  ����  ���
�� ��  ������� ��  ���2�� 

�� ) %3�4-3.(  

��  ���@�  5���  ���  5�%�3K  ����� �  ����
�!�	&� 

���"���  ���2��  )�
A��  �� �  F��G����  ��  ���C"� �� 

4%"���  ����   =
��	��7H:157O  E���  5�	��  =
��	�� 

�����3& +%& ) )��5 5��� .(  �	-���� �����  ����N� 

���
C� �� 5
� O�"��
�  P��-N�  )��� �  Q����  ��� 

O�"��
�  ���� ��  E���  5�	�� +��  �� �  ���<-"�  �	-���� 

�� %&��. ��"����> �-RA�   �:�N� ����3� ��  ���S�  5��� 

�	-��� �� T�CU� %"�&.      5��� ��� �>���A/ 45��	���3�

  ����> O#�VU� �� +��*-�� )�� �� W�X� 4=
��	�

)&�> %3"�� Y	K 4+%& 4	>	R�  � 	
& +����	.  ���  

�� ��2�� �/ ) ��&7-6.(  

�� =
��	�� 5�� 5
C��� ��[ �� 5
C��� H�"  �� 

�D
& ���!� )Shiga like toxin (1SLT  �2SLT   ��� �

 5
C����D
&1stx  �2stx �� %
A�� �� �� %3� �G  ���  

�/ 9��� G�. %�  ���  .%"��&  5���  5
�C���  ��  ����� 

O�	\� F
��]�-
� 	� ���� ���  ���   ��]�  +��� ���
�� 

%3-C  � �� ��2�� �����  �"��B  ;�<"  ) %�"���8-7 .(

���� �� �B	�  �B	� � 5
C��� 6�" �� 5�� �� ��� � 

   ��� %�
A�� �� 5
�C��� 6�" �� 	  	D��    ;�<" .%�33�

2SLT �� ����2�� E���� 4������
�  �� 	���1SLT  � )����

�����-�� ���� 5���� �A_��C� ���� ���
A� `a��� 	�#���� 

�NC" ����	� �� �G 2stx   ) %�&�� �%�� ��9�� .(  	�D�� 

����� ����
� ��� ���� ��  STEC4  5
c��	] F�94 

�� �@��B ��!X �"�-A�� ��
� H�" 5
�
-3�� )Intimin (

)�� �� ��dC� ��V�� �	-��� �� +��� �� %&�� .  

����� �G %���� +%���33� � 5����� 5
c��	���] eaeA   

)E. coli attaching and effacing�� ( %3��> . ���@� 

�G eae �� ������ ����  STEC ���� e���f� ���� 	��aB 

;��:.� ����� �"�B �� ��C"� +�	�  �� ) %&��10(.  

����
� O%& ���� ����  �� STEC    �-�C��� ���3�

����
� ����� �� �/ ���      ����"��� ��� ����� h)�C
" � 

�G���] 5�� �#��    � )N�� 9��	�& �� �>%"� ��	� � 

;3�  �� )���<� %3"�� �a
U� �� pH    E-�C
� 5
���]

=
��	� 5
� �� .���� i�R��� :
" j���>  �� STEC 4

 =
��	���7H:157O  ����  ������� �� 	-��!
�  �	��
>

�� +% �!� ����
� � ��&   	���� ��� .���� �%�%& ����

=
��	� )"�*� W@�� )�� 5��� �    ��� �"�C"� �� 

  � )�
�� �� O��*� 5�� .%"�& ����*-� � 	-�� O%&

����
� )
*
�  �� ���     ����� 9���� +%�& ���2   ��� 

STEC E
C<� k��� �%3�     ��� )��� +%�& %�%@ �� 

+��� �� ��� E
C<� 5�� 5�	� �%3�  E
C<� 4� STEC  ��

 =
��	���� ������
���!�	&� 157O  	���
X �157O 

�� ) %&��11.(  

l
N��!�   )��"�*� � �D��!����/STEC  9�����

j��  �����/ �� +��*-�� %3"�� ���     4���
�
�&�
� ��� 

;23�  	�� ��     ;3���� � �A���� )�!� 4���G�A�

  ) ��	������� ��������] �������� 	
2"�PCR  ��������  

Polymerase chain reaction )���� 	�m��] ������� (

)12   ����"��� H%�� �� �@�� �� 4�	-��� 5�� l
N!� .(

  ��-
����� )!� 9
U� �� +��*-�� �� ��-
���� 	
�N�



 

  

 ������ �	
�� �	���� ����–  ���32  ���
 /273 "#���$% ��� � �! /1393 69 

www.mui.ac.ir  

���� ���	
 ���� �� ����� �����  ������	�� ����������  ���� ����� 	
��  $��%
" � 

) ��>/ ��"�� F�Mac Conkey agar    F�� ����3� ��� (

�	�  +%33� :���-� 9
U�  E
���-] )����� � E
C�
*� �� +

)Cefixime tellurit-sorbitol MacConkey  Agar   ���

CT-SMAC�� H�2"� ( .��&  

)!� 9
U� �� +��*-�� �� 5
3n�   �S�V-B� �� 

 %3"�� �	D��Rainbow  4���>/ CHROM  ���>/  �ID 

H:157O    ����� ������%@ ������ :
" ��>/  �157O 

) ���� ����@�14-13 41������ )����  5
��
�� .(  ���� 

STEC �� �� j�� �� +��*-�� �� ����  � �G�A�	� �� 

   j�� 5
�3n�  .��� l
N�!� 5
C����D
& �����3&

�-
C
C��� ���	�    +�� �� +��*-��� ��� 4�A���� �    ��� 

 �A���HeLa  �Vero     h)��� ����C� ��
�C� j��

+�� 5�� �	�� �� ����� ��:
� �A��� ��  3Gb  �4Gb 

 +%��"	
> ���� %��"��� ��   .%3-��C  5
��C����D
& ���� 

;������/  ���o3B ����   ���-"/ �� +��*-���� ���� :��
" ������

 ����  %f �� 1SLT  �2SLT �� H�2"�     	�� ���� 4���&

     ;�����/ 5��� �#��� ��
�C� )
���C� pqB    ��� �� 

�/ �� ���%-� O��S    ���" +��*-��� ��     �����/ .���&

PCR    ����� ������3& ��	�� W��3� j�� F�   ��� 

STEC j�� %3"�� �� )��    ���r ��� 4�G�A�	� �� 

�"��" ��� 	� E
<-C�    	�  .)��� H�2"� ���[ 6�.%� �

�"��" �� +��*-�� 5
��] )
��C� �
A� �� �� %3K   ��� 

 ��	� 6�.%� E
<-C�PCR ��" ���3!
] ) ��&13.(  

����  �� STEC �C"� s	-!� =������] ��3� 4 � ��

) H��Zoonotic( ����
!�	&� ��  �� ;
� � %3&��380 

  +%�& �%�@ ��C"� �� ��3� �� �/ =
��	�     ��-RA� .)���

������
� 	��o��   �� ����� ��%���� 9����� �"���C"� ���� 

=
��	� �� ��2�� �     ����� ��� ��
<-C� i�R��� � ��&

 �� t��] .���� 6�
��& ���V. �157O=
��	��� 4  ���� 

26O 445O 491O 4103O 4111O 4113O 4121O  �

145O    �������� 5�	-���!
� �������STEC  %3-���C  

)13 411.(  

����
� )
� � ��@� �� �"�*�_-�   ����� �����   ��� 

STEC  =
��	� +I�� �� �7H :157O  ; �I�]   ��� 

  ��	��� �� =
��	�� 5�� u
[� ;��] ���� �� ���%U�

 .)�� +%& H�2"���A�a� �      �������� p%�  ��� 	�f��

�G ������	� � 6�
���&  ����� �������
�  ���STEC  �

�3
A�� O�	 �v� ���	� 5
3n�     )
���C� ���DA� �

�-"/  ��
��
�      	��� ������� �� �/ ��� 9R�	��5   ����

	�&w���� ��-� ).	> H�2"�.  

  

��� 	
  

�"��" :�	
> ��A�a� F� �� ��a<� �-  �r � �*
S��

+��� F�  �6   4�� �� ��%��� 300  ��"��" �  6�.%�� �� 

������ 	�� 5 ���  q-R�    ��� +%�33� ���@�	� ����� ��

  ���� +�� 5��� �� w���� 	�& �"���� :��	�1390   ���

 ��� +�� 	
� ����]1391 x�@ ���/ %& . �"���� :��	�

   ��-�����
�) (6) ��2�� H��� ��-����
� 4; �I] ����

     � (%�����	��� � ������
D�� ��-���� ����*r� x��@	�

+�D!����/      %�"��� w����� 	��& ��Rr l
N�!� �� . 

�"��"   ��� ��S�. � %3K  )����  t�] ��  x��@ ���/ 

������ �����	� ��	��[ %��3-.	> .�� ������� ���"��" ��� 4 

����
3
�� O����qr� i����	� ���� 	��  �����
� :��
" �� 

;�	] ���" � ��
v3� )R\ %��	>.  

�	-����� �������%@���"��" :  �A������ 6�.%��� ���� 

x�@ ��� 	� �%-�� 4+%& ���/ 9
U� ��   ��"��� F� 4

 ) ����������>/ �q���������Blood agar 4(EMB   

)Eosin-Methylene Blue Agar � (XLD   

)Xylose lysine deoxycholate agar +��� )��!� (

 �� t] .%"%&24 �"�N�	> )���  )�
�] 4���m>   ��� 



 

  

70  ������ �	
�� �	���� ����–  ���32  ���
 /273 ��� � �! /"#���$% 1393  

www.mui.ac.ir  

���� ���	
 ���� �� ����� �����  ������	�� ����������  ���� ����� 	
��  $��%
" � 

 �	-��� ��@� 	v" �� )!� 9
U� ����
�!�	&�   �����

 ���	� �3�� )��  5

�� .).	> ��	[    s���!� ��� 

 ���������
���!�	&�4  �������/ �� +��*-����� �����  �����   

 ���
�
����&�
�TSI )Triple sugar iron( 4SIM   

)Sulfur indole motility( 4MR/VP   

)Methyl red/ Voges-Proskauer( 4O�	-
� ���
� 4

:
A 4+����q
C���	�� 5�  9
�U� �����)    )�!� ��� 

 )�	& �� i��	�Merck     .%�& H��2"� (����A/  ty��

������� �����  ����
���!�	&�  �� +%���& ��������%@

T�
��	�
�    z�	�� ���� ���
-y�	� 9
U� ���� �� 

)TSB  ����Tryptic soy broth(   ��	��C
�> %��@��  

20  ���� �� ��	-�� %S��C˚ 20-  %���	> ���%�D" 

)16-15.(  

 ���	��G � � �
���� ��: ����  ���   ����
�!�	&� 

  ) ���>/ ���-3
  	A�� 9
U� ��Müller-Hinton agar (

 �� t] � %"%& +��� )!�24 �"�N�	> )���  ���m>

 w�	N-��DNA ) �%"�&�@ j�� ��Boiling  H��2"� (

) %��	>17��	� .( ������ ���:�  �G � �  �����
� 4�� 

�� j�� PCR ���"�>%3K +��*-���� %��& )18.( �A����� 

����� 	���	] 4+��*-����� ������� H	���" 9������  ��:���.�  

Gene Runner  .).	> ��	[ ���	� ���� ��%@ ��1 

 +��*-�� ���� 	���	] )*@ �� �%
��c���"�D
A� �A���

�G ��	���  p%��  ���� eaeA4 2stx � 1stx +��%��"� �  �

.)�� +%& +��� ��!" O#�VU�  

 ������/PCR   ������" E��2� �� ���"�>%3Kµl 25 4

��������� µl 2 DNA 4������DA� µmol 200 dNTPs 

)Deoxynucleotide triphosphates(4µmol 5/1 

2MgCl 45/1  %�����DNA   ��	���
�]Taq   )�	��&)

 (��	��� 4�G�3
�4 µmol 2/0  	�  ��   �� 	���	] �� H�%�� 

) %��& H���2"�20-19 ;3����� .(PCR ���� +��*-���� �� 

+�D-���� 	���������	� ����  9��	��&C˚ 95 5  ���<
[�

)���&	���) �������  4(���%���-��C˚ 94 60 ����
"�\ 

))&	��� ����( 4C˚ 58 60  ��
"�\ ) ���V��  	����	]( 4

C˚ 72 60 �
"�\ )j	-C> 	���	]( 32 ��
�  �C˚ 72 

3 ���<
[� )j	-��C> (������" H���2"� %��&. ��  4)�����"  

ml 10 �� ��VU� PCR 	� ��� �G ����>/ 5/1  %S��

%@�� H��%
�� %����	� �<-3� � %��	> t] ��  ����.�	-�A� 

9����� +�D-���� t"�	��� ������3
��A ������ �����	� ��	��[ 

).	>. ���� ��  �����
!�	&� 35401ATCC   ����3� ��

 ��&) %& +��*-�� )Ro� �	-3�1.(  

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

������  ��  
������ ����  

′3′→5  

������  ����� 

)bp(  
"#$�  

STEC 

EPEC 

eaeA  F: ATGCTTAGTGCTGGTTTAGG  
R: GCCTTCATCATTTCGCTTTC  

248  29  

STEC  1stx  F: CTGGATTTAATGTCGCATAGTG 

R: AGAACGCCCACTGAGATCATC  
150  19  

STEC  2stx F: GGCACTGTCTGAAACTGCTCC 

R: TCGCCAGTTATCTGACATTCTG  
255  19  

STEC: Shiga toxigenic Escherichia coli; EPEC: Enteropathogenic Escherichia coli 
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 %&�1'( )	�* . ��	�!� �	
  +�� 	� ��� �	�	�� ��,PCR 

 .,��	-. �( ��� �� �*	-��/1�,��*� :  �1*	$* �100  3�,	� 4��

2 3467� �
	� :3 3���� �
	� :4 '�&!":�. :255  '( �,	� 4��

2stx  �150  '( �,	� 4��1stx 35 '�&!":�. :255  �,	� 4��

 '(2stx 6 '�&!":�. :248  '( �,	� 4��eaeA  �150  4��

 '( �,	�1stx 

 
4��	>� ��	,�� ��*. ��*. 4��	>� :�&!��!�  �&!��!�

���       ����*	�?�� +�� 	?� 3��?� �,	?���� �	?

EUCAST-2011 CLSI  

)Clinical and laboratory standard institute (

CLSI ���-
��     %��f )
����C� ������/ �����]��� �

) ������	�
�2011-EUCAST  ����� European 

committee on antimicrobial susceptibility 

testing) (22-21�� )RC" 4( FC��  �� �  �� �  ��-"/ 

��
��
� ) E�%���-*�µg 30) ��C���	-*� 4(µg 30 4(

) E
������C�
*�µg 30 E
������C����*� 4()µg 30( 4

�-*�  E
C���)µg 30(  5
���C���.�	y
� 4)µg 10( 4

 5
�����
�/)µg 40(������ 4  E3��])µg 15( E3]�	��� 4  

)µg 10( E�	]�����-� �	����� 4-  ��������C��-��*A��  

)µg 25/1  +75/23(  %
���� F
��C��%
A�" 4)µg 30( 4

 5
��C���.�)µg 10(   5
���C���.��" �)µg 10(   ���

+��%"� 	a[ �	
>  �A�  � +%"������ � %&� �   ��� �@�� ��

)�	& ��-�� ROSCO  s���"�� ��!� %�& �������. 

������ �� � ����
��!�	&� 25922ATCC  ����   �����3�

% �& .%��	> +��*-��  

:����/ :
A�"/    �N�C" �� +��*-��� �� ����/ �� :
A�"/

H	�����" E %�����2
   ��:�����.�SPSS �N�����C"  �18   

)version 18, SPSS Inc., Chicago, IL � (

2010Microsoft Excel  ����/ 5
3n�  � ��   2χ  �

Fisher's exact �3�� �	� .%��	> H�2"�   ��� 	�� ����

05/0 < P %& +��� ��	[.    

  

��%&	 	
  

�� 5�� ; �I]  ��%��300 �"��"  �� �A����� 6�.%� � 

������ 	�� 5 ��� �� ��-�	�& w���� ����  ���A�a� 

��	��[ )��.	>. �������� F��
�*� ��	��� 	���� 5  4�����

+�	> �%3� �3� )
��@  �����  ; �I�]   ���9   +�	�>

 ��%@) %& H�2"� �3�2�"��" 6��2� �� .(  ���� �� 

 4; �I]162 ) �"��"54    � ��	�C] ��� i��	� (%S��

138  ����"��")46   ��	���-B� ����� i�����	� 4(%���S��  

  ����������"���	. 5�	-���������!
� .������������DEC   

)Diarrheagenic Escherichia coli � 	C] t3@ �� (

 W
�	� �� 	-B�39 )13  � (%S��37 )3/12   (%�S��

 �3� +�	> �� i��	� t3@ �� 	  �� �5-3   ���� +��

 ��%@)2���@ �� ����/ �� +��*-�� �� .(   lN�!� ��

 �����
� 5
� �� %��	>     4; �I�] ����� 	�-B� � 	�C]

 ���3�� pq-��B�  ) ���%��" ����@� ����184/0  =P .(

 �����%@ ��:
� 5�	-!
�DEC4   5����	�. ��� i��	�  

 �� +��69  ) ������%@ ����23     5��� �� .���� (%�S��

 4��%��40 ) ����3/13   � ��	�C] �� (%S��29   �����

)66/9 �� .%��	> �����%@ ��	-B� �� (%S�� +��*-�� 

����/ �� 2
χ lN!� %& ��  i��R���  ��3��  5
�� ���� 

�V. � )
C3@ ��@� ) ���%"096/0  =P.(   
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 �� �A��A�� j�� �� +��*-�� �� 4�� ��104  �"��"

)7/34 ���� (%S�� �   �STEC  5�� �� .%& �����3&

 4��%��62 ) ����6/59  ��� i��	� (%S��  ��"��"   ��� 

 ��	C] �� +%& �%@ �42 ���� )4/40   i���	� (%S��

+��*-�� �� .��� ��	-B� ��  ����/ ��2
χ  ���!"  %�& +��� 

�� �3�� i�R��� ���� 5
�  =
��	��STEC �  )
C3@

) ���%" ��@�527/0  =P���� �� .(    ����� �%�@ �� 

 +%��&14 ) ������5/13  �G (%��S��1stx 431  ������

)8/29  �G (%S��2stx 49 ) ����6/8 �G (%S��  �� 

1stx-2stx 412 ) ��������5/11 �G (%����S��  ������   

1eaeA-stx 425 ) ��������0/24 �G (%����S��  ������   

2eaeA-stx  �13 ) �������5/12 �G (%���S��  �����   

2-stx1eaeA-stx  5
������ .%3-�����&�� �� )
�����C3@  

)183/0  =P(  ) ���� ~3] 	�� ������ 5� �895/0  =P( 

 6�
& �STEC �3�� i�R���  .%!" �����3& ����  

 ���  x���@ ���
A�  ���/ ���"��" �.���V�  x������ 4��� 

 �"���	.����  �� STEC  �� +���  ���    P��-N�  ����

 �"���	. .��� O��*-��	-���  ��   �� +%�& ������%@ 

+��   � ���	�B 4)!�R���� 45����	. 4%3*�� 45��� �� 

 W
�	� �� 	
�18 )3/17   4(%�S��20 )2/19   4(%�S��

22 )1/21  4(%���S��22 )1/21  4(%���S��13 )5/12 

 4(%S��9 )7/8  .��� (%S����    �����/ �� +��*-���2
χ 

 5
� �� %& lN!�+�� ��    ��"���	. � ; �I] ����

����   ��� STEC   ��3�� i��R���    ���%�" ���@� ����

)689/0  =P.(  ���� q-��R� �������� ��STEC 452  	��*"

)50    4P���
*B �������� E����q� (%���S��51  	���*"  

)0/49   4%�%�& ����� (%S��73  ) 	�*"2/70   (%�S��

 ��	*-�� �64 ) 	*"5/61     �� W�� )��q� :�
" (%S��

=���
��"G ����"���	. .%���"��� �����!" �����  STEC  ��

���%@  �"�-����
� �� 55  ) �����9/52   �� � (%�S��

+�D!����/  �S�VB �� 49 ) ����1/47  .��� (%S��

�� +��*-��  ����/ ��Exact's Fisher lN!�   ��� %&

�a��� �3�� �    =�
��"G � �"����� :���	� 5
� ���   ��� 

STEC ��@� ) ���%"940/0  =P .(  

 
 ����2 .��� ���- � 4!@�� A	�� �� )
�B� ���� 4!C�� �6@* � D"E� �*����F G,��  

�$' ���(  
�)�  

(�*�+) +��,  

�%-+  

(�*�+) +��,  

./ "�0  

(�*�+) +��,  

2 -0  )00/4 (12  )00/3 (9  )00/7 (21  

5 -3  )00/13 (39  )33/12 (37  )33/25 (76  

8 -6  )00/11 (33  )66/7 (23  )66/18 (56  

11 -9  )00/34 (22  )66/4 (14  )00/12 (36  

17 -12  )33/7 (22  )33/7 (22  )66/14 (44  

23 -18  )66/2 (8  )33/2 (7  )00/5 (15  

35 -24  )33/4 (13  )33/3 (10  )66/7 (23  

47 -36  )33/1 (4  )33/1 (4  )66/2 (8  

72 -48  )00/3 (9  )00/4 (12  )00/7 (21  

0�1  )54 (162  )46 (138  )100 (300  



 

  

 ������ �	
�� �	���� ����–  ���32  ���
 /273 "#���$% ��� � �! /1393 73 

www.mui.ac.ir  

���� ���	
 ���� �� ����� �����  ������	�� ����������  ���� ����� 	
��  $��%
" � 

%&� 2. H!��!� ��*. �� 4!�	@I ��1�� ��� �� 	
  �	
STEC )Shiga toxigenic Escherichia coli ( '	#��# ,� ��� �,	�����L� M��	  

  

 )
����C� ��������� ������ ���  �� 	����	� ���-"/ 

F
��
� � � ���� 4���	� ��!" �� ���  ��:
� 5�	-!
�

���-"/ ���� )R��C" )
����C� F��
��
� ������ ����   4E3��]

   5
�3n�  .���� ���@� 5
��C���.�	y
� � 5
���
�/

�-"/ )���<� ��:
� 5�	-!
�   i��	� W
�	� �� ��
��
�

 �-*��� ����  E
��C�
*� 4E
��C���  E�	]���-� �	��� �- 

 ��� ����C��-��*A��)��& 2(.  

  

123  

 �����     )�q�� 4�:�� ;A��K F�� ���3� �� �!
� 

�� %�%�� �� ��C"� �G���] �����3& �� ��
" � %3�   ��� 

+%33� ��2��    )�q�� k�U� �� E�� 6�f�� F� �/ �

����� .)�� ����	-��� ��%� 24 %S�� ��  ������   �� 

�� ��2�� ��  %�33� �  ;
�� �� 70  %�S��  	�� �  	�
� 

������ 	�� 5 ��� �� 	\� ����
� � �  ����A��  ,��*�� 

��  ) %�-.�7       ��B	� ��@�� ����[ )�
� � ���@� ��� .(

����  �� STEC      �"�*��_-� 4�"��B ������ ���2�� ��

j��:>    �G�A�
�%�
]� �������� ���� �� ���%U� �� 

   5��� ~���-" .���� ��@� ��	�� �� �	-��� 5�� �A��A��

 4w���� 	�& �� �� ��� ��!" ; �I]7/34   �� %�S��

����  �� DEC  =
��	�� �� u��-�STEC �� .%3&��  

      6�
�& ��:�
� 4F�G�A�
�%�
]� O���A�a� Q���� 	�

������ ���� �>����A/  ���� STEC  �����
.�	�@ ur���3� ��

      O��"��
� ��"���	. 5
�3n�  .)��� O���*-� 4P�-N�

     �>���A/ ������ ;��:�.� ��	�� �	D�� ���� :
" �:N�

�� T�CU�     ��� �>���A/ ��:�
� .��&STEC   6���"� ��

+�	>  ��   ����@ `a� �� �*�-N� 5
<<U� 9��� �3�

���� 6�
& .)�� +%& ���	�   ��� STEC  �� %�"q3. 
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)23 (5/1  ) �����	�/ �� 4%��S��18 (6/1  �� � %��S��

) j�qD3�24( 6/71  %S��.)�� +%��	> j��:>  

 ��	���� ���"���N
�� �  ��-���� �� ��������  ����  

����%"��� � ��:
� 4Hq�� =
��	�� 6�
& ��  STEC � 

EPEC )Enteropathogenic Escherichia coli �� (

 	���� ��������10   .%��"�	� �����	� �� ����� 5���� ��

����@  4����/ �180    � ������ ��� q-R� s���1108 

   �A����� ��	�.� �� �� %"��� ����� ��%� :
" s���16 

����  �STEC    :�
" ������ ��%� ��	.� �� �23   �����

STEC ) %& �����%@25   � �	�*�@ .( �������  ��

�G���]�	-"� 6�
& ��	��   	��� ������ �� � 5   �� ����

 F��
3�� 9�����PCR ;������/ �   ���
�
��&�
� ���� 

%"�	� ���	�  4; �I�] 5�� �� . qD
�&    5�	-�!
� ���

) ���"���	.7/26   � ������ 5
��A�� �����3� ���� (%��S��

����  ��   �STEC )9/18      5
���� ����3� ��� (%�S��

+%33� ��2�� ���� .	�� ����� �) %"%& �26 .(  

 	D�� �! �I] �� ������  � �	*�@ 5
3n�  ��

      �#��� ������
� �� ������ ����	� ��� ��	��5   ����

 �� %3-B��	]5�	-!
� �"���	. ��:
� i��	�  ���   qD
�&

)8/39 ���� � (%S��  �� ����
!�	&� +%33� ��2�� �  

) �������7/31 =��
��	�� 6�
��& � ����� (%��S��  ���� 

EPEC4 )Enteroaggregative Escherichia coli( 

EAEC 4 )Enterotoxigenic Escherichia coli( 

ETEC  �STEC ���� 	����	� W��
�	� 2/3  4%��S��4/5 

 4%S��7/12  � %S��3/17 ) %& j��:> %S��27.(  

 �� 4; �I] 5�� ��300 �"��"  ��  �������  	��� 5 

 4w������ �� �����104 ) s�����7/34  ����� (%��S��

=
��	��  STEC  ���!� �� %"���    +%�& H��2"� u�
<U�

 9������Reyes ) ���������  �1 :���
" � (Nessa  �

) ������ 24(  +%�3 � ��!" �     �>���A/ �#��� ��:�
�

)��     ����� ;�<" )�
� � ��� �  �STEC   ���2�� ��

 .���� +����&� ������� ����A�a� �� ���� �A���� ��  �� ��

  =
��	��� ���� �>����A/ ��:��
� 4)��&��	�7H:157O 

E.coli 14/1 %S��   ����� �2
-" 5�� .%��	> j��:>

   ����� ��"���	. ��@�� ���[ O��*� ��   ��� STEC  ��

�� ��!� P�-N� ur�3� .%&��  

 ; �I��] 	��o�� ��   F��
3�� �� +��*-���� ��� PCR 

�"�>%3K   =�
��	�� ������3& ��v3� ��     ����3� ��� �� 

j�� � )�� +%& �.	�� W��3� �&��  � )!� �� 

�%U� �� �@�� �� �G�A�	�)��     ��� 4��V
N!� ��� 

    j�� ��� �� ���B ���@ ����� ��	�    �A���A�� ��� 

+���       ��B	� %�
�_� ��	�� 	�f�� ; �I�] �� �-RA� .%"�

  s�����!� ~�����-"PCR 4����"�>%3K  j�� ��PCR 

 �"�>�%@)Single   ����>����
" �� .%���	> +��*-�� :
" (

Reyes =��
��	�� ��������  �  ���� ����
��!�	&�  ��

���"��"   ���� �� ���.%��� ����  j�� �� +��*-����PCR 

�"�>%3K    �G 5�	-�!
� .%�"��� ��	�[ ���	� ����   ��� 

 ����� ; �I��] �� �������3&+%��& eltB 4estA 4eaeA 4

1vt 42vt 4ial  �432CVD  5���� .����� �A_��C�  ����!"
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Abstract 
Background: Shigatoxigenic Escherichia coli (E. coli) strain is one of the most important causes of 
diarrhea, hemorrhagic colitis, and haemolytic uremic syndrome. The aim of this study was to survey 
the prevalence of shigatoxigenic strains and virulence genes in children of the age of under 5-years in 
Yasuj, Iran.  

Methods: This cross-sectional study was performed on 300 stool samples taken from children of the 
age of under 5-years with diarrhea in Yasuj. After initial identification of E. coli strains by culture and 
biochemical tests, shiga toxigenic Escherichia coli (STEC) genes such as eaeA, stx1 and stx2 detected 
by multiplex polymerase chain reaction (PCR) technique and antibiotic susceptibility of isolates was 
evaluated using disc diffusion method under the guidelines of Clinical and Laboratory Standards 
Institute (CLSI). 

Findings: Out of the samples, 104 (34.7%) STEC genes were separated. Out of considered virulence 
genes, 14 cases (13.46%) had stx1, 31 cases (29.81%) stx2, 9 cases (8.65%) genotype stx1-stx2, 12 cases 
(11.54%) eaeA-stx1, 25 cases (24.04%) eaeA-stx2 and 13 cases (12.5%) had third eaeA-stx1-stx2 genes. 
Antibiotic susceptibility test showed that the most susceptible antibiotic was imipenem for STEC; the 
most resistant antibiotic was ceftizoxime. 

Conclusion: Results showed that STEC strains have high prevalence in our study area. Therefore, 
hospital-wide surveillance using molecular techniques should be proposed in other regions of our 
country. 

Keywords: Shigatoxigenic Escherichia coli, Multiplex PCR, Antibiotic resistance 
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 �  @��A��� B�, � C?+ .8� 'D�*� 9�(E
��: &� 4 ���8
�/ $�
 �?� �$ 98� &F�; #�*� �-�G�"DNA  H4� � <#�� I

Salting out &JKL <#M�N�/� ��"��
��7 � 9$�O��� �� 4 C�������� )*+ '( � #
���*� C?+ .8� 9$�O��� ) 3I � Q�/ ��s rRNA18 �
   

S ribosomal RNA18 ( �
��T5� '( �8� � &,��  &� �  8 �� <��U4��51� � 'M�Vbp 953  )*+ �( ��� &� $�$ 3�E  ��Sarcocystis  .$�� )6�

 �- ���J� ��W*� &�& � X
� : � <'( �  ��"BfaI  4RsaI &JKL �� H�� $�,
� C?+ � X
� : H�� � 'M�V ��"8 �� 4 8
$�- 9$�O��� 98� ��T5�  �� <�"

 ��U4��51� ��-: YI �4�8 8�. 

����� :�� �� H�� � )7  X
� :BfaI  &� 8 �� 4$9�8 �  �bp 397  4bp 557 8J� .8� 98"�E�  � H�� $�,
� X
� : %���RsaI<  8 �� 4$bp 376  4  

bp 577 8� 98"�E� & �- $�+4 �� '�1$ &� � Sarcocystis hirsuta #� 8���. 

����� :����  $�+4 <H���- �
� �$Sarcocystis hirsuta #� �� #�*� �-�G�" �$  4 �: #-$�1: >G� &� \���� �$ B�$ �� &��- 0
$�  ]��� &� 3���

9$�1: \�U8� &� B�$ ��^_ � #� &��- .$�$ CG�  <$�� 9�(
�7 	��*� �$ �,��+ ]��� ��  H���- ��14� `�D�� �
� <#�2; a�;bc� ��" #1�51�� d�AE�

Sarcocystis hirsuta H4� &� PCR-RFLP Polymerase chain reaction- restriction fragment length polymorphism) ( �$

 3��
� �$ �8�1�� #�*� ��"�-�G�"$��.  

:����� ������ Sarcocystis hirsuta<  <�-�G�"Polymerase chain reaction- restriction fragment length polymorphism  

  

: �!��  # �D"$ <�$�?� �8��� #+�V<���� ��G���?e <#2; 8�� # ��$�� #*���
 <8�V� 3�
�; <�82�- #�b�� <��?� �8�V� B8D� <#2; & ��U #
����. 

 �"�#��!Sarcocystis hirsuta ����� �� ���$%
 &�'# ���()� "�  ��� �*PCR-RFLP . 3�?OM� #5��7 985E �$ &2,�
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������� Sarcocystis hirsuta 	�
�� � 
�
��� �� ����� ��	
 ��	� ���� #��	1�� 2 

�����  

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

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

+���,-�  �������� .!��/ � �!��"������  � )��*�� 

& .!� .%"� 0,1�� 2� ��2�    �� ���3� 45���� �67�

 ��!� 	81�    �� ���!� 2� .�2�� �3���/ 9�
�: )*�

   (����" � ������) ��=�/ >�2 ?�"� 
 0,1� @��

�� ��=�/ ���    ����� A��B��C2�7 2� ������ 0,1� .

 �!�����    4��,5 � %�����3
 A2��� A2���D� %��-/

   2� ��1B�� A2��� 	
 � ��=�/ �*EF� ���"G��&

���� 	��HI 2�����
   	��!��� 2� �����" ��0,1� .����0

���& �J!����" � ��  ��=�/ �� ���  ���  ���1� 2� � �

�� >�& 	
 ��=�/ 9-� .�"2  

0,1� �   ���7 K�L %���0 �� ��M1� N�8E� 

      �����O �(��P�"�0 � ���0 %���0 �Q�!� 	
)  �2  ���"

����0 .�R/�O ����0 �7�2�C .��2 �(�!�") � S1� 

) %"�1     ��2���& .�!� ���!� )�*� 	�
 	��/ �
 .(  �

   �����  � ��!�= U��5 9�=� 	
 ����0    � �!�" ����"

 ���"  %���3
 � ��1!��    ����1I %���3
 V�-= ��

�W 2��X
!.%"� %�1�� (  

�!�� �� (!���X�"�72�" �2�1�
 .!/   �����Y� ���

���� +���X-�  Z��"�/ 	��7 �����9��M��  [���� �����

Sarcocystis  ���� ����B!� .����� Sarcocystis  S��/

	���C�! �  ��2 ��!� � �=�8��" ��2� �  � �!����X7�7

	C�� �  ��O�   ��� ��X#8\17      .��
 2� 9�M�� .�!� .����


   2�� �2���X
 @���� ��8�� ��!�O2�3L �)3-2.(  	�1� � 

	��0  ���Sarcocystis  	�CL ��2�� �  	���
(�� �� � 

���3� ����
(�� �� 9����� �2���,�� ����
(�� �2�� ��"�� Z

)`��8I ��2����C) �!���3� ����
(�� � (%����0 ��2����C (

��   	�
 ���=  �!��� ���� ��2�C �
 Z"�� ��
(�� .���


%X�"�2�\"�    ����=  �!��3� ��
(�� @�&�� Z"�/ 	7 ��

��� %"��� %��PI .!� 2�L� �  	7 ���   ��  a��,�� 	�


 AbcI 2��   ��%X�7 ��B!� �� %X�"�72�"   .��!�1�

   %�&�
 � %���0 ��2��C �
 �!�3� ��
(��    ����W ����

%X�7 %X�"�72�" ���� �� ���=  ���) �4 -3.(  

  	���0 	�" ���7 �/ ��0 2�  �Sarcocystis  9����   

S. hominis� S.hirsuta  �S.cruzi ��� 	�C���  	7 ���

 ���0 ��2�� 	" � 2�    �� �2 Z�"�� ���
(�� '�e� �2 �

 ���X�� 	
0 � f"   ����X� �!��3� �����
(�� g�// 	
 

)7-4�2��!� .( � %X�7    ?��"� �
 %X�"�72�" ���

�0Q!�   �2��� i�#"�#�� Z"�/ �#!j�=�&2�� ���

 9��� @�� �� 	
 ��2���2��!� � U�EH  k2(�
)  �� �/ 

µm 3  2�S. hirsuta � S. Hominis � ( ��2��

�2��!� �  ����) l �� ��17 µm 1  2�S. cruzi  U��Xe/ (

�� ������� �    ��
 	���0 �� .�
 (!�1/ 	
 2��: >�2 .!�

 �2���!� �  U�E�H )S. hirsuta �S. hominis(  %�X�� 

)8-7(.  

�/  @��� �"2
 2� ��!� 2� �7��� A��=�n� ���7

Sarcocystis %"� ��� ��B�� 0,1� 2� )11-9 �3( 

A��=�n� .!� 2� 	7� >�2 ��   ����  �2��F& >��X0 �

 � �I��*� Uc� �!>�2   ���P��"� �#!j�=��X�� ���

%"� ���    9�M�� 	�
 ��0,1� �0��=  ��(�� Ze& 	7

 [��Sarcocystis  pEF���  ��!�0  	���0 �   ����

Sarcocystis >�2 �
 ����� 
 ��� 	    9�
�: 	��&2 2��7

.����,� �!�"���  

 ������B�� '�����7�� ) ������1�8O �PCR  �����!  

Polymerase chain reaction�( g"���   .!�/  ����2

  	�7 %"�   A���P/ ?��"� �
      	�
 2���: ��#���j ����

	��0 �!�"���  ��� `8�E�Sarcocystis  ���  ����
  �

    ���
 	��X!�e� 2� �/G���
 %��:� � %���"�XW ��2��
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������� Sarcocystis hirsuta 	�
�� � 
�
��� ��  ����� ��	
 ��	� ����#��	1�� 2 

>�2  ) %�"� .�F�O ���12 �8 .(    ��
 �	��=�n� .�!� 2�

�� ���P��������"�   �=��������#=�� >�2PCR-RFLP 

)Polymerase chain reaction- restriction 

fragment length polymorphism( �   .���XE� ���


 ��!� 2� 2�
	��0 � Sarcocystis hirsuta  2� 0,1�

�� �!�"��� ���".  

  

��� 	
  

  	��=�n� ���B�� 2�D�� 	
 �    ���!�& 2� A�8!��O  .����/

	��0  ���Sarcocystis ���0  >�2 	
PCR-RFLP �

	��1� S! �     �(�! 3�� 2� ���� 	HI ���" 0,1�

  	��
 [\��" .���� 9��e��� ��M��F!���  	��
 � �2����!C

	8���"� �  �� 9!���"� �2����X�
 q���/5 	��ne� �  S��!

	:2� � 0,1��  .M1� �� [O � �C� `8�E� A��n:

'!���  ��B�� ���� �/ ����  9#=� 2�70  ���2�  2� �

2(!& C˚ 20- .�� �2��3M�  

  t�E���"� ����B�� %��3�DNA ����j >�2 �� ���

Salting out  u� 	
!�   .��� ���P�"�   2��D�� 	�
  (��=

 (����= &����
 �%���&�
 9�����7 ������ )mM 50 �6/7 p  

H Tris-HCl  �!Tris hydrochloride xmM 25 �8 pH 

EDTA  �����!Ethylenediaminetetraacetic acid  �  

mM 50 NaCl (UBW 	
 µl 900  2���e� .��J1� � µl 

10  ������R/�OK )mg/ml 20 �0491E # �Fermentas (

	
   �� ���P��"� ��
 [\" .�� 	&�H� 	��1� M 6 NaCl  �

  ������W a����8-� �j��P!������" �� [���ODNA  	���


 �M!� 9!�"� +��/�#��9e���  a���/� �� ���P�"� �
 �

 ��"DNA    ��F�X� �� [�O +�"2 .�� ���� +�"2

 9#=� �
70 ��2�    2��
 �� �ne� +  ��
 � �� SFC �

 �9!�"� �ne/DNA   [\�" � ��  2� a�8-� %=�W 	


2(!& 2� C˚ 20 -   .�� ���� 2�:  

 2�D�� 	
 0,1� 2� ��0 %��0 ���� �� ����15�

 .����� 9�=� 	
) ���" gXL
   `�!�/ �2������"� �

	�n: �6#/ %3� �1!�O �(���  ��7����" �j �� �� 

b  �=��/ �
!� :�!�0 �W�5  

Cytb– F: 5'– CTG CCT AAT CCT ACA 

AAT CCT C –3' 

Cytb– R: 5'– CGT AAT ATA AGC CTC 

GTC CTA C –3' 

	�n: �6#/ �� [O ��7���" �j �� �� b  �� [O �

 	��n: �aj �2�0  
 �2�&��#=�    a��5 	�
 ��bp 200 

 �!�0 ����F�� 	��1� 2� ��0 %��0 ���� �  �2��

 D�/!z      [��� 9�M�� �!��"��� %�3� [\�" .�� ��

� �
 � %X�"�72�"    ����*�C� ����1!�O �� ���P��"

���!�	����n: � ) �j �� {����C ��s rRNA18 ����!   

S ribosomal RNA18(  .!� �6#/ 9M�� �!�0)13(.  

SarF: 
5'- CGTGGTAATTCTATGGCTAATACA -3' 

SarR: 
5'- TTTATGGTTAAGACTACGACGGTA -3' 

    '��7�� ���B�� %�3�PCR  ��X PCR buffer1 �

2Mm MgCl 5/1 �Mm Dntp 2/0� u 1Tag DNA 

polymerase �pmol 10   � ��1!�O ��� ��DNA ng 

100 	���
 � �� ���P�"�  u� 	
 �� �!�   ��M��"� 2�

:�� ��� 8#!�"��/  

   ����� 2� 	��=�� ���"�2�/���°C 94  2�5   �	�e�:�

 [\"30  9��� 	8W�°C 94  2�60 �	���| °C 58  2�

60  � 	���|°C 72  2�60  � 	���| 2� %�!�3��   >��X0

 2�°C 72  2�5 	��e�:� ����B��  a���*-� [\��" .����

PCR 	���n:) �    �2���0  aj ��2 ��
 (	���&�! ���6#/  

1 ��2�   	��n: 	�7 �� �2�&��#=�  �� ��s rRNA18 
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������� Sarcocystis hirsuta 	�
�� � 
�
��� �� ����� ��	
 ��	� ���� #��	1�� 2 

   a��5 	�
 %X�"�72�" 9M��bp 953    .��� �����F�

 [\" |G����-� U!(�  ��RsaI  �BfaI %3�  >


 a�*-� ��2 
PCR      .%�&0 2��: ���P��"� �2���

      Z�"�/ 	��&0 ���B�� U�c� � ��6#/ �� 9��W }!���

U!(�         �2��0  aj ��2 �
 �2��&��#=� S�17 	�
 ����

�!�0 �
�!�2�.   

  

���	 	
  

  a���*-� �2���&��#=� �� [��OPCR �����
 �bp 953 

    [���� 9��M�� ������ ��
 a�� 	��7 ���!�0 ������F�

Sarcocystis �� ���
    U!(��  ��
 >
 �� [O �BfaI �

 	
 ���
 ��������  �bp 397  �bp 557    .��� �����F�

   U!(��  ��
 Uc� �� ��
RsaI     ��2 �
 >�
 ���B!� �

 ��M!��577 ���
 �� �bp 376  �bp 577   ��� ����F�

	����0 ������ ��
 9���=� 	��7 � Sarcocystis hirsuta 

�� ���
 )9#� 1.( 

/ p�EF/ ��
 [\"!z	��1� ���� �    �D� �2���

 � ���� �=����/ .�����/��  a���,�� 	��
  (�=����  S��17 	��


BLAST )Basic local alignment search tool (

	��0 �=��/ � �/�"�� / �2��!z%&0 2�: ��.  

 
���  

 )*� 	
 	��/ �
 �G�
&���2�    ����W �����0 ���

& .!� ��1!� � %���3
 a��7 ���0 %��0���2� ��  ��

�� �����
 �2���I V���-=  @�����������PI 9�����I�  �����

�� +�X-� �2�H .��0   .��
 .�!� 2��  9�M��   ����

��0 %��0 2� ����� 
 'e� (�� 	  �0���=  2� �!�("

��&���2�  .����2�� ������0 �����Sarcocystis ���#!  ��

�!�� 9M�� .!/   2� %���PI ��B!� g," 	7 %"� �!��

���� %����0 9��M�� .��!� 	��7 ������  )��*� g��:����

&���2�   �����0 ���      	�
 ����=  ���0 %���0 ����W

 ��� 9e��� ��X�� 	
 �%X�"�72�" %X�7    4�,5 .����

	�&�! 	��0 .�
 �� ���  �8�E� ��� `Sarcocystis �e& � Z

    ��/ ([������� � �/��"�� �����7) 	��0 	"   ����7

 ���� 	�C���        ���0 2� �0���=  ���B!� ~�I�
 	�7 ����

�� ���� )6-4(. 

 

 
 ��1. ������ PCR-RFLP   

) Polymerase chain reaction- restriction fragment 

length polymorphism(   

���� �� �� ��)( :  

)  !��"� :#$� %&��bp 100DNA ladder'(   

 :($) %&��RFLP  *+��� ��RsaI ,��� $)) bp 376  $bp577 

��/0 1� � 1 Sarcocystis hirsuta '(  

 :(/� %&��RFLP  *+��� ��BfaI  ,��� $))bp 557 $   

bp 397 ��/0 1� � 1 Sarcocystis hirsuta '(  

 #/234 :(��5� %&��PCR 1� �) 6,& 78 bp 953   

Sarcocystis hirsuta (  

  

    �0����=  ���"2
 %��3� (���� 	���=�n� .!����L

 .%�"� ��!�0 ��B�� %X�"�72�" 9M�� 	
 ��0,1� 

Prayson ��2�����#1� � 	�����=�n� 2�  ��2 ����
 ��

 �� ��#!�  ����� ���0,1�8  0,1� �2�B/ ��
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       9��M�� 	��
 ����
 S��! �0����=  ����"2
 %��-/

����1� >2�(0 �2 %X�"�72�" )14.(  

��2�#1� � ���XW     	�HI ����0,1� �0���= 

 >���X0 >�2 ���
 �2 ����3/ 3��� 2� ������2���F& 

�7 �"2
��     �2 %�X�"�72�" 9�M�� @���� ��(�� �  

9/47 ��2� I�����1� �b )9   Z�"�/ 	�7 �e�e-/ 2� .(

�-=�� � 2����2 & ��2 
���2�    	�HI �����0 ���

    �0���=  �%�&0 ���B�� �1c� >�2 �
 ����� 2� ���

 	�=�n� �2�� ���0,1�56 ��2� �� >2�(0 )11.(  

%��1�� 4���e-/ ���5 ��2���#1� � ���38=� � �0����= 

 (!,/ 3� 2� ��� 	HI ����� � ���" ���0,1�

    	��
 ����0,1� �0����=  ��(���� ��1��c� >�2 ���


Sarcocystis a������ 25/56 ����2� 	��7 ����
 3/83  �

7/16 ��2� ��2��� .!� ��  0,1� 	
 48��� g�// 	


%"� ���
 ���" 0,1� � ����� )3.(  

    �0���=  @���� ��e�e-/ �5 ��7 � �#���C ����

Sarcocystis  3��� 2� ����� 	��HI �����0,1� 2�

 �2 �#!j�=��X�� >�2 	
 2�X�025/6 ��2�  .���/

����1� )10 (  �0���=  @��� ��(�� 2� )b�C� .!� 	7

 	
Sarcocystis �� �2 
 >�2 	
 ���/ 	2�7  ��� 	�&0

  >�2 !��" 	�
 %,X� 9M�� �!�"��� 2�    �M!� 2� ���

>�2 .��� %,��X� A����=�n� ��
 ����� 	 2� 	���&2 2���7

.���F�O A���e�e-/�  	����0 �!���"��� 	��
 2����:  �����

Sarcocystis ��,��  p�EF/ �g8��  �!�"��� �W 2�

%"� ���
 .#1� %X�"�72�" [�� ��2 .�!� �� .  2�

   �����0,1� ��2 ��
 	����0 A����=�n� �� S��! ����

	��0  ���Sarcocystis ����� .%"� ��#� .���/ �2  

�� 2�7 >�2 �3�/ �=�#=�� >�2 � ��  ������ |

  	���0 .����/ %3�     %�"� %�X�"�72�" 9�M�� ����   

)12 �8(	�=�n� .!� 2� . %XE� 2�
 ��
  �� ���P��"� �
 

.����!� �=�����#=�� >�2 )PCR-RFLP	������0 ( �   

Sarcocystis hirsuta  .����� ������"��� � .������/

Sarcocystis hirsuta    +  � 	�&�8I ��2��C 4!5 ��

%X�"�2�\"� 	
 ���=   ��� �&� ���  ���
(��) 	
0 ��

 (�!�3� ��0 	
�� 9e��� ��� )15.(  

  

����� ����  

  ������ �>2�(��0 .��!� 2�Sarcocystis hirsuta  2�

�� �2 ���" 0,1�  	�
0 S!�(� ?�1/ 	
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Abstract 
Background: Sarcocystosis is one of the common zoonotic diseases caused by the parasites of genus 
Sarcocystis. Sarcocystis is a two-host intracellular protozoan of the Phylum Apicomplexa. Three 
known species of Sarcosystis can infect cattle as intermediate host: Sarcocystis cruzi, Sarcosystis 
hirsute, and Sarcosystis hominis that dogs, cats, and humans are their final hosts, respectively.  

Methods: In this study, a sample of traditional hamburger was purchased from a street food seller in 
Yazd, Iran. DNA was extracted by salting-out method. To identify Sarcocystis and by using specific 
primers, fragment of genomic DNA (18s rRNA) was amplified and results of electrophoresis showed 
the polymerase chain reaction (PCR) product with about 953 bp in length indicating presence of the 
Sarcocystis genus. To identify the species of the parasite, two enzymes, RsaI and BfaI, were used for 
cutting the amplified fragment. Results of digestion were analyzed using agarose gel electrophoresis. 

Findings: After digestion with BfaI, the results of gel agarose electrophoresis showed 557 and 397 bp 
in length bands. Two bands of 577 and 376 bp in length were found after using RsaI that indicated 
presence of Sarcocystis hirsuta. 

Conclusion: In this report, Sarcocystis hirsuta was identified in Iranian traditional hamburger that 
could be related to close association of dogs and cats in farms that is the main reason that food and 
water are contaminated with feces of cats. To the best of our knowledge, this study is the first report of 
Sarcocystis hirsuta infection in Iranian traditional hamburger. 

Keywords: Sarcocystis hirsuta, Hamburger, Polymerase chain reaction- restriction fragment length 
polymorphism (PCR-RFLP) 
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Ginger and Diabetic Nephropathy: A Letter to the Editor 

 
Mahmoud Rafieian-Kopaei PhD1, Fatemeh Ghaed-Amini MD2, Hamid Nasri MD3 

 
Abstract 
Dear Editor-in-Chief, 

Recently, much attention had been directed toward protective efficacy of Ginger in diabetic 
nephropathy. Recent studies have shown the combination of metformin and ginger extract may be 
more effective for the control of diabetes and may have additive protective efficacy on diabetic 
nephropathy. In this regard, to understand the kidney protective properties of Ginger better, especially 
in combination with metformin, more experimental rat models or clinical studies are suggested. 
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