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�����: 	
 ��
������ ���������� �� ���	���	� �� �!���� "#$ �� "#$  % �& $�� ��	�� .� �!� ��� ���� ) )�EHEC(  

Enterohemorragic Escherichia coli 	
�� � O157:H7 $  �� �+,��- ./
�  	0 ��� ")$��� ��1 �� 	��  #�  �2
	��1�3,� �� �	
 4�	56�7  8��6

��#�9 � )� :�� ./
� �3,�;  ��< =�>
��7 �2?�@�1 
 ��� 4A���  B�Ceae1 hly $ 7flich �3���  #� ���������� ��� ��	!� )� "����� =�>
� #	�.  

��� :��  $E F!� )� GH� 55 ��	!� � =�>
� ��J��� � )�4�3
 �!� ��� �>� 4��>�1 -���)E ���  K�3L���$�M�� $ ����!�� N�9�� $ ��3��� 

��� $ �)�
��� �������DNA ����� �� �� "#�O3
� )� P$  Multiplex polymerase chain reaction )Multiplex PCR (%��L3
� #�;��. 

����� :��  Q	!9� )�55 ��	!� � ��J��1� 34 ) ��	!�8/61 �S #� �# (�  4A7flich1 11 ) ��	!�0/20 �S #� �# (� 4Ahly  $4 ��	!� )2/7 �S # (

� �#�  4AeaeA #	�. 

����� :���� B$�O� "����� "��  # 4�+�� Q	��  # 7�� U�VW� /XJ� �� ���
 B�V�VW� �� ���	� �� /�6 7
 1#��,� ��	!� Q	�1 ,��Y� 8W�1���� Q	� 

Z�A  1���[
 P$  ��� ���
�5� $ ��� �)�
 1��3��� /�2\$ /���>� �#�, 3C $�  =�
 =	],����.  

:����� ������ O157:H7 1����������1 Enterohemorragic Escherichia coli )EHEC(  

  

: �!�� K
	� ���^� $�H 1+� �>��_�& 1 2
 "#�)��. "#���� �� $�% ��� eae& hly � 7flich �(� �����# ��"����)�  *� +�( ��!
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�������
� ��� ������  �!��  "�	��!� ��  #	$%&$  ��	� 

����� ����		 � � '%(�		�� )		 � #		�  *		��+��		,� 

)$%-+ ��� ���� �� ���� .��/ � �� �� ���� )2-1 .(

#�� �� 67/ �� � #��89: � ���	&�  	��$�  ��EHEC 

)Enterohemorragic Escherichia coli ( ;��<		(�

 #�(�� =) ��%> #�� ���%
� �� ������ #��   #?	 %�

#�(�� � �@$ ����A� B&� �� CD 6�E �:�����%��  7$%&"� 

� �7�� #�(�9 ���F ��$ .�� 6�  ��� /�:��  6��!� <���

D �����
� ����&� ) ��Center for Disease Control 

 ��CDC ( #�/�  G�
$�>�/) �   #	�EHEC   #$H�	 

�;�  ��20000 ��� �� ��%� �	��  J� 	��   �	���  �	E!� 

 ���K250  M�� #� �A!� ��%��� .�%�  
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!�N % #� ��� EHEC �8O :��� ��%9�  '�%	$� :

�(����� ��� ���� &�� :�%�  ) �� ���   ��%P	
$ .�!���

� #� G�9�!!��Q� $ �!- %9 � ��9<� ��  R> G��	P� �	?� 

EHEC 		��  �		@$ #		� .�!		���		��  �%		SK #		� �		 �

% #� ��� EHEC 6�  �� ��� /��� �� G����  �<	(�;� 

 #����) � �R$ ��� 9��  #�� �%���( #��  �%� ���B 

)4-3 G��� )$%-+ ���%� .(  ��� �	� )	�7+ �����	
� 

O157:H7 D� ���%� ������  :���  P	
� *	��F V�OW� 

) )		 �6-5 G�		
$ Y�		?"�Z� .(		��  #		� �		��61-38 

�		,�� )		$%-+ �� �		�� ���� �� "%� #		� �		A!�)		� 

\��%&�]		� 		�� ) �$%		�9-7  `		!���!� 6�		a�� .(

 %	 #�  ��	� )Enteropathogenic Escherichia coli (

EPEC 6%�  #�  b %� 6�����D� ��� ]	�  c���	D��   #	�

� d�$ ��	&��!� )eae  d�	A$� ( 	��   	 ��� .�%	��  G\eae 

    '�%	$� #	� )	 � ���� G�
$ ���	?�� G\ ��  �	�� eae 

�e�K 6�K �� #� ���� �%��: G� ���?�  #� ��15   ��	+

�� ) � �12-10.(  

� :6�K �� #�NfY��� �]�\%"%�  #�#�<A� �   6%	R�9

&  � ��
$ ���g� <��F)� "%� �  ��	��  ���	?��  ��

 6%�	  '�%$�  �	�       :G� �	� G�<	(� .)	 � ��	� h��<	9

 WP	
�  ��	�    ��	 ��� #	� )	 ��  ��%	�"�� �		�  ��

					 %"%$��9)� �					�  �IL-l β )Interleukin-lβ ( ��

)� %$%� �A$��� �� ��� ���� )
� ��� �9� ��  �	!� 

����%&� *��%+ #� 6�a�� �]�  � #�#�� � (���%$*� �� 

 ;��� ���� ) ���14-13(.  

� �� i�� �	�  #	?"�Z�:  	 ���� � ?� ��	� G\  �	�� 

 Y�Keae: hly  �7flich ��� ������ �� �����	
�   #	�

h�� )Multiplex polymerase chain reaction (

Multiplex PCR �� #		$%&$ ��		� �"�E		 � �$�		j$� 


&� ���� ��� �� <���� �$���� �� �E� G��E� �%�.  

��� 	
  

���?� 55 #$%&$ �� #$%&$ ��� 6�E � 
&� �� CD ����  ��

��G��		 ��&�		��  ���� #		� :G��		E� �E		� kZ		 ����		
 

������  �!�� *l�!� � ���� N����  ��� �%	��� 	
����� 

�� ��� �� ������: ��� g��b ���  ]	�  �$�	��   ��	9�

)Mac Conkey agar :(Eosin methylene blue agar 

)EMB ��			9� ( �Escherichia coli chrome agar   

)d��� ��9� ECC  ()
� ���� �$�� .�?� �� 24  )+�	  

		 ��%�$��G% �� 37 #		��� � �$�		 � ���		9 �		�  �� ���-�		 �

g��b ��� F���(�� � �����; ��� &����� �� 	�%�&���� �� 

#�&�  �	����; IMViC )Indol test, Methyl red test, 

Voges-Proskaur test, Simon citrate test( :  

agar TSI )Triple sugar iron agar (����				�� 

����
����� G\%��D � �!��� � N���� ��9�� )15.(  

����  .��P� �DNA: � ���) �� <��� )���� 

�						/m�� �$\�						�� � ���						j� �						�G��   

)Molecular Biological Kit0041 ���-� � (.����9 

#		��$��  G%		��� �Multiplex PCR #		�K�� *��		�  �

 #�"�� G%� ��%��$�94 #���   ��$�	  �     Y�	� #	� ���	9  

5 #�K�� :#l�F� �  ��%��$��G% 94 #��� � �$� ����9 

#� Y�� 40 $�f�:# #�K�� � 6�a�� 55 #��� �  �$�	 �

���			9 #			� Y�			� 1 F��:#			l #			�K�� � b			j�   

72 #		��� � �$�		 ����		9 #		� Y�		� 1 F��#		l  ���		?�)  

35  �*� � (#�K�� � bj� �E$�� 72 #��� � �$� � ���	9 

#� Y�� 10 F��#l �%� .��D����&� ��%�  ���-�	 � �� � 	�� 

:G%��� �� 6��� 1 ���� ) � )16.(  

n%�P� ���    #	� ;!	��� d�A$� )E� ��� ���-� �

��			�  o�			��			$�%� �			Zl� �� :7/12 �:�			��"����   

X. PCR buffer1 � #�G�<� 2 � :�	��"���� 2MgCl   #	�

 G�<				��5/0 :�				��"����� )Mm 5 (dNTP mix 
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)Deoxynucleotide mix (  G�<	�� #�5/0   :�	��"�����

   �	� ���-�	 � ��%	� ����&���D   d��	�5/0   :�	��"�����

 r�<$�Taq polymerase    G�<	�� #	�3/0  �	��"����� � 

#		$%&$ � DNA 3 ��		��"���� #		�  �		E$ r		AK ����   

20 ����"���� E�#� ��9�� )16.(  

 �	?� ��  d�	A$�  G%	��� Multiplex PCR ��  ����	 � 

� %����:��� )E�  ���� :6%ag�  #	$%&$ �	�  �	� ��� 

6\ ���9� 1  �,��6�l�$� ����  �	� �  �	�  ̀ 	$��� 	�<� �� 

���� � 6\ s�� BIORAD ��%�  	 ����  ���	F  )	(�9 .

������� ����� ��  ���-� ��� d�$��<(� SPSS  #P	j$ � 19   

)version 19, SPSS Inc., Chicago, IL � (G%��� �	�� 

����� ,%��-� <A� ��%��# �g� ��* )(�9 ���F.  

  

���
	 	
  

#$%&$��� ��%�  #	?"�Z�  *��	� 4 )2/7   (�	,��G\ 

eaeA: 11 )0/20  (�													,��G\ hly � 34   

)8/61  (�,��G\ flich7 �%�  #	� �� ��	
�� � 	�G�< 

$����(�: n%��� #� G\ 7flich )8/61  (�,�� ��%	� 

 	� �� .) ��t  #	$%&$��:   �	�3   	 ��� ��%	� G\� 

G��<&� � �!��� ���$�� �� .6 $ #$%&$�< ��t  d���

G\ ���		�� 		 ��� ��%		��  ����		
��		
$ �� .		�] 

:#$%&$ hly  �7flich  � ��2 #$%&$: hly  �eaeA #� 

 r	� �%>   �	 �!� G�	���� ��9 	���$ .� #	A �   G%	���

Multiplex PCR G\ �� ���   �� �	@$ ��%� *�	� 1 

WP
� ��� ) �.  

���� 1. �	
��� 
������ ���� ���  ����� ��� Multiplex PCR)Multiplex polymerase chain reaction(  

) ����� ���bp ( ��
 �� ������ ����� )'3 -'5( ������ 

397  eaeA ATTACCATCCACACAGACGGT AE22 

 eaeA ACAGCGTGGTTGGATCAACCT AE2 -20  

   F-7Flich 

166  hly 
ACGATGTGGTTTATTCTGGA F-1MFS 

CTTCACGTCACCATACATAT R-1MFS 

625 Flich7 
GCGCTGTCGAGTTCTATCGAGC F-7Flich 

CAACGGTGACTTTATCGCCATTCC R-7Flich 

  

  
� ! 1.  "
��#Multiplex PCR )Multiplex polymerase chain reaction ( $% �� &'(�( )*

 :���� )*�,#�-# )bp 50 0(���! )#�	# 0�12� ��� 
��	! � 54  �55  �4 ����eaeA )bp 397( 0

)#�	# 
��	! ��� � 52 053 054  �55  �4 ����hly )bp 166)#�	# 0( � 55 �4 ���� 7flich )bp 625(  



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /341 ���� /� !"�
 �#�1394 1040 

������ �	 
���
� eae� hly � 7flich ��� 
����� ��������� �	
� ������ "���#$% � 

"�#  

  ���		
����� �� ��		� d�		&� ��		E� ;��<		(� �		�  ��		�

������  ;����� �� 
$�� ���a�F� ��
( :�!�"�� � �!�

������ � #$%&$  �@$ �� '%(�� ���EHEC  �	�   .���	9

��%		&+ )		���E� :�!�"�		� *		�H�   ���		� ���		a�F� �

 #			$���� ���"�			��O � EHEC  )			E� ���			 �!�

#&� ���9: � � M�� ���%� ��/�  ���g� �%@!� #��� 

d�H �� �	��� 	� .;�  ��60  %	 #� � EHEC    #	� ���	F

���		A� $%		/ 6�E		 ��  #		� �!�		j�V		�O� G�  �� �		�

���� u� ��� O��  ��O157:H7 �� �!��� .  

��?"�Z�� � ���� �� #	!�   $� v	��P� n�	l$ �� �	� � 

G���� �# ��!�� G�
$ #� ) � ���� *&+ � &��)� ��� 

� �� *��%+ ���	&� �� �	�  %	 #�  ��	� ��� �����	
�  ��

�� d�� � G�j$� ����= � #G� �Q��   �	w�� #� #	����  ��	� 

 ]�$Q�				j�%���� � ]				�\��%&����$�: 				j�x 6�

���		&��  �		&E� ��		�     d��!		  #		�&� �� G�		j$� ��

�����  �	� ��!�� �<��$%/ )�"%� � ]���"%&�  	���! �

d�� �� �E�%� *��F G�<�� #� � G� � �$��� �%�� ��   �	�

 �� G��P��&E�  ��� ���� #����     #	� 6�	l�$� *	��F ���

G�j$� �� �(�?� �!!� )17 :9(.  

Yamamoto  :G���		�&� � *		��%+ Y�		KUPEC 

)Uropathogenic Escherichia coli ( #�&� ��hly  �

 �� �� ���� *��+ �!y194 #$%&$ � ��������
�   ��	�

   ���-�	 � �	� #$�w� ��K )$%-+ r�7+ �� G���&�� �� ���

 h�� ��Multiplex PCR  ����  .�$���41  �	,�� 

#			$%&$ :�			�  G\ �			���hly  �			$�%�)18(. Khan  �

G���									�&�: #�%									   ��									�STEC   

)Shiga toxin-producing Escherichia coli(: 

O157  ���%SK )E� �� G\ ��� ��K�  *w�eae   �	�

 h�� �� ���-�		 �PCR   '%		&A� �� .�		$��� �		 ���  

62 %		 #� � 
		&� ���� ��		� � v		��P�  �� #		$%&$)

    (��		9 )		�%9 �� #		$%&$ � ��		9 �� #		$%&$ :G�		j$�  

19  �,�� �	���  G\2Stx :5/36   �	,��  ���	K G\

1Stx  �5/44  �,�� ���K G\ �� ���%�� �� .�$ �	� 

�:G��  bl(6/6 %  �� �,��#� ��   �	���eae � � ��	
� 

 �� ���&�1Stx �$�%� )19(.  

Blanco  h�� #		� G���		�&� �Multiplex PCR 

#$%&$ ��� +%(���  G�j$���  ��� �%@!� #�� G\  �	�� 

2Stx :1Stx #$�9��� ������ � � G\ ��� eaeA  �hly 

�� ���F ���-� � ��%��$�. 55 �,�� #$%&$ ��  �	���  G\

1Stx: 3 �		,��  �		��� G\2Stx: 42 �		,��  �����

G\  ��			�2Stx  �1Stx: 6 �			,�� �����  G\eae  �  

28 �,��  ���� G\hlyA  �	$�%�   G\ �H�	� �	$����( .

Stx ) ) � #�%� *��F #?"�Z� ��� ��20.(  

Moyo   �� :�						�$�<$�� �� G���						�&� �h�� 

Multiplex PCR    u	��%��D ���	 �!� �%	@!� #�   ��	�

EAEC )Enteroaggregative Escherichia coli :(

EPEC )Enteropathogenic Escherichia coli :(

ETEC )Enterotoxigenic Escherichia coli :(

EIEC )Enteroinvasive Escherichia coli � (

EHEC )Enterohaemorrhagic Escherichia coli (

� �.�$��� ���- �� 9/22  �	,��   G�	��%� �� 7�	R�  #	� 

:6�E � �����
���� W�P
� ���� �� .6/4  �	,��  ��

 #�%	      G�%	!+ #	� �	� u	��%��D EPEC   ���	 �!��� �   

3/92  �,�� ��u��%��D ��� EPEC G�%!+ #� :EPEC 

   G\ �� �		� *		��K ]		�B��eae  �bfPA  ���		 �!�

�$����9G\ .  #� n%��� ���EHEC )1Stx  �2Stx � (

EIEC #$%&$ �� d��� t�� ��  ����
� ���
$ )21.(  

#?"�Z� �> :G����&� � �9��� G\ ��� �� ��   ��	�

1Stx: 2Stx: eaeA  �hly: #� �$�%&$ G�%!+ 3   #�%	 
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G\ �� �>%�P� �����   ��	�1Stx  �eaeA  �1   #�%	 

G\ �� �>%			�P� �����  ��			�1Stx: 2Stx  �eaeA  �  

1  G\ ����� <�$ #�% hly �%� )22(.  

Cagney  G����&� �>� #?"�Z� �� ���  #	$%&$ � 

  h�� #	� �9�R&� � )�%9Multiplex PCR  d7	+� :

 �				$�%&$8/2 �				,�� ����� E.coli O157:H7:   

97/6 �		,�� �����  G\eaeA: 3/9 �		,��  G\ �����

hly  �32/2 �,��  G\ �����7flich �$�%� )17.(  

Sarimehmetoglu 					 ��� �� G���					�&� �� 

)			�%9 �			�� ���			� �    �%			�� �			@$ �� ��			9  

E.coli O157:H7 ��� ��#		�   #		� �		$�%&$ h��<		9  

79/0  #		$%&$ �	,��  #		� ��%		"� �		�E.coli O157:H7 
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Diarrheal Stool Samples 
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Abstract 
Background: Most of the Escherichia coli strains can cause intestinal and extra-intestinal diseases. 
Enterohemorragic Escherichia coli (EHEC) O157:H7 diseases have increased in developed countries, 
and today is the third cause of diarrhea. The purpose of this study was to investigate the eaeA, hly, and 
flich7 virulence genes in Escherichia coli isolated from diarrheal stool samples.  

Methods: After collecting 55 samples of human diarrhea in Tehran city hospitals, Iran, chemical and 
microbial tests for Escherichia coli strains were done, the bacteria were isolated and DNA was 
extracted using multiplex polymerase chain reaction (multiplex PCR) method. 

Findings: Of 55 human samples, 34 (61.8%) were of the flich7 gene, 11 (20.0%) were of the hly gene 
and 4 (7.2%) were of the eaeA gene. 

Conclusion: The controversy of the results of this study and other studies may be due to age, sample 
type, geographical location, type of diet, methods of detection and isolation, individual health status 
and even seasons of the year. 
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