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1 - ����� 	
�� 
�������
���� 
 
���� ���� 	������ 	������ ! �"�
 #�$�� ��%&'�(� 
'�(� !'���� 
.  

2 - ����� 	
�� 
�������
���� 
+
���� 	
�� 
#�,-� 	������ #��.,
 
'��/0 
'���� #�,-� ���� 	������ '����.  

3 - 
�������
���� 	
�� 
���2� ��(���� 	������ '���� 
3,4 
3,4 �"�
 #�$�� ��%& 	������ 
���� ����.  

4 - #��� 	
�� 
�������
���� 
� ���� 	������ 
��� 	������'�(� ! �"�
 #�$�� ��%& 
'�(� !'���� 
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 �� �! / �#��$�� %�� / �#��
5  /$���'� 96  / *'�'�74  

  

  

 

����� ���	
�: 13/8/96           ����� ��	�� :10/10/96 

� �	�!	: �#��
$%�&� '%���	 ����(� )���* +	�* �%�,�&�� .�%��./�0��/ �� )	1�!	 �� �� 2(�3�4 5
6 �����	�3�7�3� �
0�, +
0()ESBLs ( :��
;�

)/� �3<�% =%�><� . �?0�@	 �%� A�B�� �� C�� �/��� ���1��<DE  ���CTX-M �SHV �TEM �OXA-1 �PER-2  1VEB-1 �(  �#��
$%�&� �� 2�& ��F

����� DG
4 �( ����(� )���* �� G3H	 �%���/ D����
� ����(� ��� (��. 

�(��	 1 1�I ��: (��?, 2267 2�L$%�	�M �� 2�	 =& N�6 �( ���(� ����� OP3Q	 ���  DG
4 �%���/ D����
� ��R�F �& ��1M .)�, �� ��3��  ���

�%�
�
&�
�  1S��3<�� +T	 MRVP ���( 1� U
�	 �( �%>
0 D�
/G
��LIA 1 2�1� >
01��
� �TSID��
/ 1 2�1� �
0�, � V��3
/�01>%� � �#��
$%�&� ��� 

�& �%�/�Q&�� .)	1�!	 �

?, )WF ��$3�� �� �%1��(  �
0�, ���� 1 X�%(ESBL�  ���%�,1( X�%( D����%�3�/ X�%( �� 2(��3/� ��� ����	M 1 1G� 

Y%�%��3�/ - V���01G�2(��3/� �& .DE �/��� �?0�@	 (��	 ���  �(�%�01> ��  ��PCR 1 DE �� �[�\3;� �����%��� )<�4 A�B��.  

�%�3<���:  ��2267  (��?, ������167 �#��
$%�&� �01>%� ���%(�4 �%�/�Q&. �� ]�/�  I1� ��%�,1( X�%(9/38% ESBL ��(�� )HT	 . �/���

����� �0�b0�	 �� (�( D�$� ��  D�>
	32/70 % DECTX-M �64/9 % DETEM �88/4 % DESHV �02/57 % DEOXA-1  101/12 % DEPER-2  ���Q3�� ���( �

 �	�VEB-1 %�$� )<� .�01>%� �� �(��?, )	1�!	 DE �%�Qe ����( >
� �� �� D�	>�� ��6 ��(�� . ����
� �%� �� �/ 1 fQF �
� ���	M ��� ��1  �
� �
Qg��

 �
0�, �%����,ESBL DE (�F1 1 (��( (�F1 Y
!3�	 �@��� �/��� (��	 ��� )05/0P<(.  

� 1 h���B
3���
4:  �� =
� �i�j �?0�@	 �(�� ��
� ��01>% ���  �0�	 �#��
$%�&�ESBL ��(��.  �bQ%� �� �F�, �� �[�Q* �1� )	1�!	 +	��*

�%�/ �%� R%�/ �%�/�Q& �����( ���S k��3	 �b
3�E �	 �� DM I�3�4 �� ��
4�#F �( ��W	 =!� ����, �&�� �3&�( ��.  

 �2E�1 ��� ��
#�: ESBL ��#��
$%�&� �)���* ����(� ���.  
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�	�!	 

>��, %� #�� �4�4�� 3��<�  ?��0�4�;��  ��@    #��@7��

#�        #@��& '�@�4� �@� ��@A� %�@�� �@2 �@,��  �4�� #��0�@�� .

   �@� 
 #�2��@���,� 
�4�4�� 	����� 3��<� B��� ?������

�@@�����2��
���� ���@@� �@@�;2 C@@0���  �@@ �@@�;:%�  $�@@7A�2

#� �.,�� .   B@���� 4� #@�
4�� 3�
�D� E��-6� 	�@..2��(�� 

4�� 3��<�  E���@�� #�F� 3�� �2 3�� #�4-� BGH� �4�

#� 
 C��.��� I�J� 
'& #��& ��
4 K�0��� #� �   �,��)1 .(

3��<� N��.2 3/: O�A��P  #@��& 
�4�4�� ��   K@�0���   ��@ 

 �@� ���2!���    #@� 	��@� 4�@2      	�@.��-6 4�@/Q �@� �@2 ��@,  �

R�-�& 3�� ��6�� E �2 � 
4�� ?�� #��4�2 
%����2!��� ��  .

!��� ��@�� SA9 � %����2   ��@.�Ambler     ��@�� 4�@/T �@�

 #����0 �=� %� -��;�� #������A 
B 
C  
D R�7D0  ��@.� 

	�, ��� .  N�@� 4�1995   �@DA9 ?��@W&     ?@�� ���@� ��@.�

R�-�&  X��0 � Bush- Jacoby- Medeiros    �@�6�� Y4�@F

 �2 3��Z��� �� �DA9 ?�� R�-�& ��.�    �%�@���2!��� ��@ 

  	
�@� 4�/T ��1   �@04  	
�@���% 
   ��@ a-f  R�@7D0  ��@.� 

	�, ��� . %� #�����R�-�& ��     #�2��@���,� 4� �%�@���2!���

      	���@7� 8@�9 %�@���2!��� '��@.� 3@[0 �2 ��4�� ��:


)ESBL (#@@� 	�@@���W ���@@, . �@@ %����2!��� %� 	
�@@� ?@@��

  ?�4�\@@����<� -��
4�@@�  #��@@���0    
 ��@@� B@@7� ��@@ 

���2���.�  �� 
 ��4�� �4 �   ��@� 3@�� #�2 4�9  �4�]@�   '�@,

'& #�����0   #@��& �@^2� -��
4��  4� �   K@�0���   ��4�� ��@ 

�D�" 3�� ���2!��� � .  R@7����4� C@�P�     ?@�� �
�@" ��@ 

R�-@@�&  	�@@��� #_�@@� Z�@@7" R.��@@�4�2 �@@� 3A@@7� 
�@@   �@@��

#��"4� �2 '& 3���H6      
 ?�@��72��6
�\�� �@� 3A@7� �@ 

	�..24�/� 
 R�\<�  %�@���2!��� ��    #@� �@�`�� �@,�� .'�

R�-�& ?�� ��      '
4� # �@� 
 ��;@�$� �
4 �@� C@�P� � 

 4��_ �
%��
�2��6��  �@�� . �@^2�   R�-@�& ?@��    Y�D�@�� %� �@ 

TEM-1 )   %� ��;@@@�$� �@@@� ��@@@7��
 %�@@@���2!��� K@@@�

#�2�����,� ( �� 
SHV-1 )  %� #�
%�@�
�2 %����2!��� K�

������.� $�7A�2 (#��.,�� .R�-�& ?�� �    '���@..24�/� ��

 ��@�� B^� %����2!���    ���2�A��@� 
 K@��!
$2 	�@,4�/�  


?�@@@7����<� O!�@@@;H�  �@@@ ) 
 '���0�<@@@� N�@@@^� ���@@@�

?���72�<� (#;�� �� 
 #;� -��
4��  �4 R.�   �@..2)2 .( 4�

 N�@@@�1983 R�-@@@�& 	�@@@..2����0 ���@@@� ?�@@@�
�  ��@@@ 

 �@, �%����: '�;�& 4� 	���7� 8�9 �� %����2!��� . �@� 

���� b��7� '& N�A��     '�@/: c�@D� �@��� 4� �
�D� �� 

�, 	��� . N�@� 4�       �%�@���: '�-@�� E��-@6� �@�W� ��@ 

���� R�-�& ?�� ���� ��    b4�-@� '�/: 8��d� c�D� %� � 

 3@@�� 	�@@,)3 .(  ��@@ 4��2�6 %� #6�@@2 Y�@@�$9� ?�@@,��

R7����4� K�����������  3�
�D� ����� 
 3��<� B��� �� 

  @A/� 3@/: �/�&     B@"��� 4� C@��.� #@�
4�� Y�4��@�� ��

#� �4
�e f�W �,�� .3��<� 4� 	�;� B���   #@,�� �� 

  �@� 3A7� '& 3�
�D� 
#�2�����,� %� #@��&  K@�0���  ��@  

3�� ���2!��� .R.���4�2 �� 3A7� 3�
�D� ?�.g;    �@2 � 

R/� %�  ?��0#��& K�0��� �  #�    N�@" 4� %
4 �@� %
4 �.@,��

3�� E��-6� . '��.� ��  3����@� -2�� N�^� �4�@;��  ��@  

 �����&)CDC (    3@�
�D� '�-@�� 	��@;� �$��9 %  ?�@� 4�

���;�    N�@� 4� 	�@, ��: �� 1995   '�-@�� �@� 
40 % 4�

 N��2004  E��-6� K� �2 	���431    '�@�� �4 ��@F4�

#�  � �)6-4 .( ���2�@� '��� 4�      8@�9 
#@<.� ��@� ��@ 

3�
�D� %� #H��
   #@��& ��@    4�� ��@:
 #��0�@��� .  ���@�

  '� 4� E@/: '& B@��� �2 3�
�D� ?�� 4�� ?��7d�   ��@ 

���2�� #�
%��
�2  �� #�2�����,� 
���
�6 ��2��
���� 


k.7�4�� ��,���  
�%�.��
�l& Z����
���  Y4�F �� 
���

'� ����0 �4 '& B��� 
 #����., �
�[� 4��7�   ��@� �� #�� 

ampC ������� .    ���2�@� 4� 3@�
�D� �@H� N�@� �.T  @  ��

 �@@�����.� $�@@7A�2 
	�@@�  $��;��@@� ��@@   
 Z�@@m0
��

k��������    %� �@�P #@�� �2 �, � �QampC   ��@� �@�  ��@ 

TEM  
SHV  n-@@: �@@2ESBL �@@���;� �@@���0 �4 �@@���� .

     R�-@�& #@�2 4�@9 �@� �@�����2��
���� 	�����W ��G��   ��@ 

 �4 �%����2!�������0 #�   B��@, �2 �..2TEM-1 
TEM-

2 
SHV-1  
 ...�# �.,�� .R�-�& ?�� #����., ?��
�    �@� �@ 
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 N�� 4� S�_� 4�91983 4�  �@, ��(�� '�;�& . R@    '�@.2�

'� ?��    3@7�, o@��� �@     '�@�4� 4� 	���@7� ��@    ��@ 

#��&  #@� #��0���   ���@,)9-7 .( R�-@�&    �%�@���2!��� ��@ 

R/� #��& ����� 4� 3�
�D� B��� ?��0 K�0���    	�����@W ��@ 

� '��� 4� ���2!������2�   #@� #@<.� ��� ��     �@� 
 �.@,��

���� �!�� q��, �� �:�0       4� R�-@�& q�@� ?@�� �@��� ��@ 

 R�-@�& ����0 �H��r� ?�� 4� 
#�2�����,�    %�@���2!��� ��@ 

 	���7� 8�9)ESBL ( ���@� 4�     ��@: #�2��@���,� ��@ 

  3@��<� �� $�A� #����� '�4�;�� 4� �4�4�� 3��<� %� 	�,

�� '$�� '���� �4�4��36�� 4��_ #�4�� �4.  

I1� 1 (��	��  

 ���@@H02267  4� �4�4�� �@@��;�  %� 	�@@� E@@, N�@@9

	��@@����%&    '$�@@� C@@d�.� ��@@   #����@@� '�4�@@;�� %�

>;: �4
& ���,. ���;� X�[� �
4 �� 4�4�� ��   ��@    �$@�

 4��& �
�"5 %�.<��� '�W�  
K�  4��& #���2)  3W�@�

s�� 32�, ( �� � 3@�2 �4������� t�� ����
 ���@, 	�� .

 ���H0167  ��
-��#�2�����,�   ��@(�� �� �2 ���, #����.,

370       3@70 �@.��;  #@_���6� #���;�@,��� ��@ MRVP 


  X�@[� 4� ?�-�� '���$�72���2�LIA  
	4
� -��
4�@�  


TSI	4
� 370 
  '��%& 
 %&'�;��  Y����@�  �@��u0  ���@, .

    B;H��4��@�� Z�@�� �@� #�
4�� 3���7"CLSI   �
4 �@�

 X�[� 3�2 4��& '��.�  ���� ���� 4�o
C37    Y�@� �@�

24 �, ��(�� 3��� .��
-�� ���
� �������P 4�=.� ��  ��@ 

    �@� S��@r� #@�
���� '��7��\��� 
%����2!��� R�-�& ����

 �.�4�6 K� R�� 3=�P)   '& �4�@� +]@: �2 R�4�� Y�<���

 v�� N�9 4�nm 625 ����� 
8/0  �01/0 �,�� (  	�@, ��/0

[� �
4 �� 
 X� 4��& '��.�  ����  �@���� x�@D�0 .  k\@�

K7�� �� #��&  #��0��� Span Lab   '�@;�& 4�@�2 3W��

3��� �
4 �����, 	��� 4��_ �  .K7��  	��<�@�� �4�� �� 

#72��& B��, 
?�0���<� 
'�72����<� 
?��������0 

$2

#@@72��& 
��@@�� K�@@7������� 
R�@@7��<� ��@@0 
?���@@�


N
%�@@72����<��� R����@@��  
R�\<@@� 
?�@@��72��6
�\��

 #@@;�� 
?�@@�����& 
?�l�@@���4�6
���� 
?�@@7�����.: 
R.@@�

  �@���� ?���@72�<� 
 R���%��<� .  %� k@�24    �@� 
3��@�

XW %� 	��<���    K@7�� �@  I��@9� �,4 ��� �Dr.� E2

	%���� �4��   �4�����@�� N
�@: �� 
 ��6�� 4��_ ����CLSI 

 ����� ��7<0 
 �7��D�)10 .(!��� ����0   8@�9 ��@ %����2

 �� 	���7� b
4#��0
� K7��  3@6�� 4��_ #�4�� �4�� .

  K@@7�� 
4�@@�& '�@@�.� ���� X�@@[� 4� E��@@�%& ?@@�� 4�

#72��& 
$2  ��F�6 4�mm30   �@� '�72����<� K7�� %�

  ��@�� 4� '& %� k� 
 �, 	��� 4��_ R���%��<�o
C37   �@�

 Y��24  �@, ������ 3��� .     %� E�@� �@� �@���� E��-@6�5 

#@@���   �@@� '�@@72����<� �@@,4 ��@@� �@@��  �@@r_ 4� �@@��

 4�G" 4� R���%��<�#72��& 
$2    3�H@e
 �@� �7��D� 4�

�� 
Y����
$2 ��:
 ���  '��.����u0  ����0 #\�0�.6ESBL 

 �, ��6�� �=� 4�)11.(  

 l��P3/�DNA  A�B�� 1PCR  

���;� %�  �� ESBL  ���� v��d��� 
3A^�  	��<�@�� �� %�

 3�2)DNP
TM

 kit [�'��.�� 32�, N�J ( ��� ��@(�� @��. 

 %� '�@@.�;9� 3@@/:DNA   ��@@:
 ��@@� 
 	�@@, v��d�@@��

	�..2 3H��;�  ��@ PCR 
  ��@���PCR    �
4 �@� �@��
�16S 

rDNA ��2���   ]@� ��@(���36� )Universal PCR .(  �@(�& %�

	�����W �2  	
�@���% ��4�� �%����2!��� ��     ���@H�� ��@ 

 
	���?�����.�  ��� %� 	��<�@�� ��   '� �@  #@F�J�W� ��@ �;� 


PCR ���;� #��;0 �
4 ��   �@, ��@(�� �  .   �4�@� ��@ �;����

 3/: 
 	�, +�d��� �A�H� >��.� %� E 
y� ?�� 4� 	��<���

-�.�  �� 32�,Metabion b4�<� ���, 	��� ) N
�:1.(  

 N1�F1 . �( 2(��3/� (��	 �����%��� V�\P$	PCR  

DE A��  ��
,�m#��� �0��,  ��%��� A��  

bla CTX-M  
5’ TTGCGATGTGCAGTACCAGTAA 3’ CTX-M F 

5’ CGATATCGTTGGTGGTGGTGGCATA 3’ CTX-M R 

bla TEM 5’ ATAAAATTCTTGAAGAGGAAA 3’ TEM F 

5’ GACAGTTACCAATGCTTAATC 3’ TEM R 

bla SHV 5’ CGCCGGGTTATTCTTATTTGTCGC 3’ SHV F 

5’ TCTTTCCGATGCCGCCGCCAGTCA 3’ SHV R 

bla OXA-1 5’ CACAATACATATCAACTTCGC 3’ OXA-1 F 

5’ AGTGTGTTTAGAATGGTGATC 3’ OXA-1 R 

bla PER-2 5’ ATGAATGTCATCACAAAATG 3’ PER-2 F 

5’ TCAATCCGGACTCACT 3’ PER-2 R 

bla VEB-1 5’ CGACTTCCATTTCCCGATAC 3’ VEB-1 F 

5’ GGACTCTGCAACAAATACGC 3’ VEB-1 R 
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 k\�PCR  N
�: SA9 '� �  ����2 N�J[� 
 �, ��(�� 

PCR  3=�P �� %4��& N� �
4 ��1%  ����� %4�6
�����)12.(  

 N1�F2 . �	����PCR DE �
Tb, ����  ���CTX-M �OXA-1 �

SHV �TE �PER-2  1VEB-1  

D�	�   �	()oC(  �#j�	  �;�e (��?,  

‘5  94  ���
� '�, ��,���
 1  
“30  94  '�, ��,���
   

35  “30  51  ���� �� � �;���� N�J0� 

“30  72  ��^�0 

‘7  72  #��/� ��^�0 1  

 K;2 �� �4��& -����&��� 4�-6� SPSS  �d7�20   ��@(��
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 ��-(0 ���� 
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�3<�% ��  

��
-�� '��� 4�  �� #�2�����,�     ?@�� 4� 	�@�& 3@���
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'�@@72����<� �@@� 3@@�
�D� '�-@@�� ?���@@��� 
S@@�D[

 ���� K�7������� 
 ?�0���<�)100 (%   '�-@�� ?��@�;2 


 ?�l����4�6
���� �� 3�
�D�)20(%
   ?�@�����&)33/13 (%

#;�� 
  R.�)0 (% �, 	� ���) 4���;�1.(  

  

  

  

  

  

  

  

  

 ��(���1 . )	1�!	 �[�(�3�M �b
,�
� �01>%� �( ��� 

�#��
$%�&�  

%� 167 �@@� �@@2 �@@�
-��  #��@@��., #�2��@@���,� '��@@.�

 
���,65 370 %� k� ��
-��    �@��� #\�0�@.6 �� ESBL 

���, #����.,.  Y�@Jd��      �@� 	��@�& ���@6� K@�6������

��
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�:3 3�� 	��&.  
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 N1�F3. V�\P$	 <��4�	(
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65 

 

65 

20-10  5 7/7  3/12  

30-20  3 6/4  9/16  

40-30  7 8/10  7/27  �F4� 

> 40  47 3/72  100 7/27  3/72  

  

 N1�F4 .DE ���1��< �[�( 1 ���1��<  ���2�& �
Tb, �#��
$%�&� ��  

�'� ��  CTX-M  TEM  SHV  OXA-1  PER-2  VEB-1  
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 '�SHV
 02/57% '� OXA-1  
01/12% '� PER-2 

����� | '� ���VEB-1 ��� 36��.  

  

  

  

  

  

  

  

  

  

  

 +b&1 .1�3b0� �%1�\,���4M NE ���< .50� ( DECTX-M )pb 

544(n � ( DEOXA-1 )bp 814(l � ( DESHV )bp 1016(( � (

 DETEM )bp 1080(2 � ( DEPER-2 )bp 927(�� o���	 ���� �  

 DEVEB-1 )bp 1014 (�$� 2���$	.  

 �@�
-�� %� ����H0     3@�
�D� '� ?��@.T ��4�� -@�� �@  

�@@� '�@@�-;  Y4�@@F �@@���� . ���@@H09 4�� �@@�
-�� '� 
� ��

CTX-M 
 OXA-1 
1  '� 
� ��4�� �@@@@@�
-��OXA-1  


PER-2 
3   '� �@@@� ��4�� �@@@�
-��CTX-M
 OXA-1  


PER-2 
1  '� �@@@@� ��4�� �@@@@��;�CTX-M
 OXA-1  


SHV  
1   '� �@� ��4�� ��
-��CTX-M
 TEM  
OXA-

1 �����  ?�� 
���;�  �@    '�@;  �@��;�  ��@    4� �@2 �@���� #

 Y�@, �� #�
���� Y�����%&   �@���0ESBL   �@���� 	��@2 

) N
�:5.(  

 N1�F5 .�01>%� X% �( )	1�!	 DE �%�Qe ���1��<  

��`�� '� �  ���H0 

E�� 4�G" %�  

'� K� 

CTX-M, OXA-1 9 

OXA-1, PER-2 1 

CTX-M, OXA-1, PER-2 3 

CTX-M, OXA-1, SHV 1 

CTX-M, TEM, OXA-1 1 
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�:4.(  

 1 h���B
3� ��
4  

 �/:������2�� �   %� #��.�� q���� ��#��& K�0���  ��@  

       ��@(�� 
 �@ %����2!��� �@���0 E��-@6� �@� �@(.� ���2!���

E/:     	���@7� 8@�9 ��@ %����2!��� ����0 �� �(.� �� 

3�� 	����� .   
�@ %����2!��� %� q�@� ?�� 3�; � �� �:�0 ��
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��6 #�4�� E 
y� ?�� 4�     	�@..2 �@���0 ��@ 

ESBL  ���2�@@� 4�#�2��@@���,� >��@@, �@@2  B@@��� ?��@@0
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�D� ��@.A� �� XD6 
 '���<��

   3@�� 	�@, 8��H0 R�72
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b4�-� %� #�� 4� �2 #/:�0 B��_    
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 #@�A_ �� 

���� �F4� K��<0  �� ESBL   ���@7� '�4�;�� 4� 3A^�
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���7�33 %  
#����@� '�4�;�� 4� 
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 3��)3 .(�H��r� 4� ?�.g;  ��  �@��� 
5/1 % ���@�  �@  �

#�2�����,�  %� 	�, ��:���;� ��   ���7� '�4�;�� #.����

 
52/45 %���@@�  
#����@@� '�4�@@;�� ��@@ ESBL  3@@A^�

	���  ���)2 .(#� Y
�<0 ?��     �@� c�@��� ���@�% �" �0 ����0
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 � 
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 q��@@,���@@�  ��@@ ESBL  �@@�
-�� 4� 3@@A^�  ��@@ 

#�2��@@���,� �@@��;� %� 	�@@, ��@@:  c�@@D� 4� �4�4�� ��@@ 

/: 8��d�  4�@�2 %� #,4�-� SA9 
 3�� 	��� Y
�<�� '�

   '�-@�� ?@�� 
�. 42/34 %   
���H@� '��@7��� 4� 
6/9 %

  3@�� 	���)15-13 .(     
 N�@\� 4� �@2 ��@��� E 
y@� 4�

 N�@@�2017  q�@@;(� %� 
�@@, ��@@(��451  3@@��<� �@@��;�

 
�4�4��365  �@@�
-��#�2��@@���,�  
17 ���@@�
-  $�@@7A�2

������.� 
 3 2� $�7A�2 ���;� %� �2 �, �%����: �2���7

365  ��
-�� �@� #�2�����,�    K@7�� B@��� b
433   �4�@�

ESBL  ����� 3A^�)16 .(   N�@� 4� �-��@� 4� #� 
y� 4�

2016 
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-��  �� #�2�����,� )28   %� �4�@�149 

�@@�
-��( �@@���0 �@@=� %� 
ESBL 3@@A^�  #@@�4�� �@@2 �@@����

  '� 4�@G" 	�. � '��� #������CTX-M
 4�  ?�@� 90 %
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��� �/�&��"# �2 SHV 
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52 %��
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  @���4�6
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 ?�@�����& '& %� k�   �@�4�� 4��@_ ?�l�)  �@�

 C�0�03/13 % 
20 (%  �@��� b4�-� K� �� �7��D� 4� �2

���;� 4� ����D� ?�� 
'���� 4� �4�4�� ��  C�0�0 �� 54 % 


20 %   #@;�� �@� 3@�
�D� 
 3�� 	�, b4�-�    #@�4�� R.@�

 3�� 	���)9 .( 3�
�D�   ��@F4� �@F �@���  �@ �   �4�@�

 3A7� E 
y� ?�� 4� �H��r�0���<� ���
? ��<�� '�@72� 

��� 
���7��K ���� 
 ���� ��;0 3���7" #;�� �� �   R.�
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��? ���2�� �  ���� %� A %�	
��� 2be �# % 
�.,����� � @�? 

-�& 	
���R P �� 4��_ � � N�@H6�  %�@��  4�\@����<��?  �@ � 

 	��� ���2���.� 
 ��� B7�#��"4� �2  3A7� ��R.���4�2  � 

_�� Z�7"# �# �.��� )2.(  

   ��@(�� #����@� '�4�;�� �
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'� ��:
 %� #2�" 
3�� ��6�� ��
-�� 4� 3�
�D� ��    ��@ 

  3@��<� %� 	�@, ��: #�2�����,�     C@�0�0 �@� �4�4�� ��@ 

8/51% '� CTX-M
 1/7% '� TEM
 6/3% '� SHV
 

42%    '�OXA-1 
9/8%  '�PER-2  
 ��@@@@@@�VEB-1 
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���� � 4� � �'�4�; ����#�   ��@,]� 4�  
3@7�� 3@�� 4� 
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�%� �r� �� Y�@H� �� ��@� �4��.   �@�

��
-�� 3��^2� ��.�� �� �:�0     �@� �
�@D� �@H��r� �4�� �� 
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�.,��   ?@�� %� #,�� �� 

���2!��� %� 	��<��� ���2��   #@;� ��@F�0 �   ��@, .'�   ��@ 

   �@2 �@�4�� 4��_ N�D��� B��_ #����� �F�.� �
4 �� 3�
�D�

#� ���� ���� �� �
�D� ���� K� %� �.���0  
 �.��� N�D��� � 

� �4 3�
�D�  �@.��;� �@��. .     I�@J� x�[@F 3����@� �]@�
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Abstract 

Background: Escherichia coli is one of the most common causative agent of urinary tract 

infection. In recent years, resistance to cephalosporins has been considerably on the rise due to 

production of extended spectrum beta-lactamases (ESBLs). This study was aimed to determine the 

survey of CTX-M, SHV, TEM, OXA-1, PER-2, and VEB-1 which are the most famous ESBL 

genes in E. coli isolated from outpatients with UTI in Guilan. 

Materials and Methods: A total of 2267 urine samples were collected from outpatients suffering 

from UTIs. After primary biochemical and differential tests like MRVP, Lysin dacarboxilation in 

LIA medium, Urea hydrolysis test, TSI and Simon citrate test, samples containing E. coli were 

identified. Antibiotic susceptibilities were determined by disk diffusion. Double disk tests using 

Cephtriaxon, Amoxiclave and Cephtazidime-clavolonate were performed for phenotypic ESBL 

production assay. ESBL-producing genes were evaluated by PCR. 
Results: Among the 2267 urine samples, 167 E. coli cells were isolated. From these E. coli 

isolates, 38.9% were shown to be ESBL producers by the Double disk method. Based on the 

molecular analysis, the frequency of ESBL-producing genes were, CTX-M (70.32%), TEM 

(9.64%), SHV (4.88%) OXA-1 (57.2%), and PER-2 (12.1%). VEB-1 was not detected in the 

analyzed samples. Also, some of the isolates had more than one ESBL-producing gene .

Statistically, there was a direct correlation between gender and age with the infection. 
Conclusion: In this study, more than half of the isolated bacteria were ESBL-producers. As the 

resistance-inducing genes are carried on mobile genetic elements, rapid detection of resistant 

species is of major importance to prevent their dissemination. 
Keywords: ESBL, E. coli, UTI. 
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