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ƲǀţƺƫŚƠſźǀƔƳ�ƹ��ƲƿŶƿŹƺƫŚƠºſ��ºƯƾ���� ŵŵźºĭ�ÎÕ�������ƾƴƿżĮƿŚºū� Śºŝ

�������������ŻŚºƯŚŤƧǇŚŤŝ�Żř�ƾºƠƬŤŴƯ�ƕřƺºƳř�ƩŚºƘƟ�ƵŚĮƿŚū�Źŵ�ƶƴǀƯō�ƽŚƷŶǀſř
TEM�Ŷěƿ����ƶºŝ�ƵŶºƯō�Ŷ��ƽŹƺºƏ���������Żř�źŤƄºǀŝ�ƱƺƴƧŚºţ�ƶºƧÎÐÍ���ƕƺºƳ�
TEM����ƶŤƟźĭ�Źřźƣ�ƾƿŚſŚƴƃ�ŵŹƺƯ��ŶƳř��ÎÖ������ř�Żř�ƾųźŝ�ƕƺǀƃƿ�Ʋ
ƮƿżƳō������������Ţºſř�ƵŶºƃ�ƁŹřżºĭ�šƹŚƠŤƯ�ŚǀƳŵ�ƞƬŤŴƯ�ƾůřƺƳ�Źŵ�ŚƷ��
řźŝƽƩŚŨƯ�TEM-ÎÍ �TEM-ÎÏ �ƹ�TEM-ÏÓ��ƖƿŚºƃ���Ʋƿźºţ

ƮƿżƳō�Ʋƿř�ƕřƺƳř�ƾƯ�śƺƀŰƯ�ƾƫŚưƃ�ƽŚƨƿźƯō�Źŵ�ŚƷ�ŶƳƺƃ��ÏÍ�� 
Ưř��ƳŚĭŹř�ŵřŶƘţ�ƵŻƹźǀƮƀ�ŚƷƽ���żºƳō�ŶƫƺƯ�ƿƮ���ŚºƷƽ�TEM����ƩŚºů�Źŵ�

řżƟřƿ��ř��Ƶŵƺŝ�Ƃƿ��ƶŝ�ƶƫŚƀƯ�Ʋ����ƱřƺƴƗƿĪƾ��ƱřźŰŝ�Żř���ŚƷƽ���Źŵ�ŵƺūƺƯ�
�ŢƳƺƠƗ�ƱŚƯŹŵ��ŚƷƽ�ƃŚƳ�ƾ��ř�Żř�ƿ�źŤĩŚŝ�Ʋƽ������Ţºſř�ŭźºƐƯ�ŚƷ��ÏÎ���
ř�Żř�ƝŶƷ�řŸƫƿƲ�ºſŹźŝ�ƶƘƫŚƐƯ�ƾ��ºƳřƹřźƟƾ�Ʊĥ� TEMƯ�Źŵ�ºǀƱŚ�

řƿƶƫƹż�ŚƷƽ�ƃźƃř�ǀƬĩŚƾ��������ŹřŹŵř�ŢºƳƺƠƗ�Żř�ƵŶºƃ�řŶºū�ƽ�ŝ�ǀ��ƱřŹŚºư
Śěźſƾƿŵƺŝ����
��

ƁƹŹ�ƾſŹźŝ���
������ř�Źŵƿ��ƶƳƺưƳ��ƶƘƫŚƐƯ�Ʋ���ƽŹřŹŵř�ƽŚƷ�ÐÏÍÍ�ŝǀ��ŹŚư�ºƏƾ��šŶºƯ�� �
Ó�����ƵŚƯŹŷō�Żř�ƵŚƯ�ÎÐÖÍ��ŵŹř�Śţ�ƿ�ƵŚƯ�ŢƄƸŞ�ÎÐÖÎ��Ƭĩ�Żřǀƴǀ�ƹ�Ĩ�ºƿ�ƵĦ

��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ����ƵŚƄºƳŚƯźĩ��Ɩºưū�Źƹōƽ��ŶƳŶºƃ�������ƶºŝ�řŶºŤŝř
ŝǀ��������ƶºƳƺưƳ�ƶºƳƺĮģ�ƶºĩ�Ŷƃ�Ƶŵřŵ�ƁŻƺƯō�ƱřŹŚư��ŚºƷƽƯ�ŹřŹŵř��ºǀƳŚƾ�

(Midstream)�Ɩưū�řŹ��ŹƹōƽŶƴƴĩ���řźŝƽř�ƿ���ƝƹźºƓ�Żř�ŹŚºĩ�Ʋ
ŤſǈěǀĪƾ�źŤſř�ƿ������Ŷºƃ�ƵŵŚƠŤſř�ŵŚƄĭ�śŹŵ�Śŝ�ƪ����ŹřŹŵř�ŢºƳƺƠƗƽ�



��ƾƳřƹřźƟblaTEM�Źŵ�ƾƬĩŚǀƃźƃř 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÕ���ƽŵ�ƹ�ŹŷōÎÐÖÏ 

́˿

���ŵřŶƘţ�ŵƺūƹ�šŹƺƇ�ƶŝ�ÎÍÒ�ƿ�ŝ�Śǀ�źŤĩŚºŝ�źŤƄƽ�ºƃźƃř�ǀŚ��ºƬĩƾ�Źŵ�
�Ư�źƷǀƬƾ�ƫǀ��ŹřŹŵř�ƮŬů�źŤ�Źŵ��ŵřźƟř�ħƺĪƄƯ�Żř��źºƔƳ��ŢºƳƺƠƗ�Źŵ�

ƶŤƟźĭźƔƳ���Ŷƃ�ÏÏ����ƟźƏ�Żřƾ����Żř�ƱřŹŚºưǀŝ�šŚºƗǈƏř���ƢºƿźƏ��źºě�
ƱŵźƧ�ƶƯŚƴƄſźě�ƹ����ŝ�Śºŝ�ƶŞůŚƈƯǀ���ŹŚºư�ºƿŚ���ƹ�ƵŵřƺƳŚºųƽ�Żř��źºƔƳ�

�žƴººū��Ʋººſ�ƶƤŝŚººſ�ƽ�ŢººƳƺƠƗ��ƽŹřŹŵř�ƶƤŝŚººſ�ƽ�ƝźƈººƯ�
ƾŤƳō��ƽŹŚưǀŝ� �Ʀǀţƺǀŝ�ƶƴǀƯŻ�ƹ�ƶƤŝŚſ��ƽ�ƽźŤƀŝ�Źŵ��ƱŚŤºſŹŚưǀŝ�Źŵ�
Ð�ƵŚƯ�ƶŤƃŸĭ�ſŹźŝƾ�Ŷƃ�����Ɩưū�Żř�žě�Źƹōƽ�ƶƳƺưƳ���ŚƷƽ�ŹřŹŵř�ƽ�

�ŚƯŻō�ƹƿ�Ʊō�Ƃ����ŵřŶºƘţ��ŚºƷÎÑÍřŶū��ºƿƶ�E.coli��ŽŚºſřźŝ�ƁƹŹ�
ŵŹřŶƳŚŤººſř�ƹ�Śººŝ�ƵŵŚƠŤººſř�Żř�Ƃƴººĩřƹ��ƭźººĭ�ŹƿŢººŴ�ººſŚƴƃƾ��
Ƈƺƈųǀ���Ţƀţ�ƹ�ŢƄĩ�šŚ�ŚƷƽ�ưĪţǀ�ºƬƾ�ŝǀ�ºƃƺǀưǀŚƾƿ��ƩƹřŶºŤƯ��

�ƀĩřǀ�ŻřŶ�ſǀƱƺư�ſǀ�šřźŤ�ƵŹƹř��Żō�ƴƟǀƪ�ƳǇōǀƲ�Ưōŵǀ�ŻŚƴ�ƫ�ºǀżƿƲ�
ƀĩƺŝźĩŵǀ�Żǈ�MRVP��TSI��SIM�����ŚºſŚƴƃ�ƹ�ƽŻŚſřŶūƾƿ�
�ŶƳŶºººƃ�ÎÎ���ƶºººƿřŶū�žĜºººſ�ŚºººƷƽ�E.coli�ŚºººƯŵ�Źŵ�řŹƽ� �

ÔÍ�ƶūŹŵ��ƽ�ŤƳŚſƾ�ƹ�ŵřźĭ�Źŵ��ºŰƯǀ�ƵŶºƳŹřŶƸĮƳ�Ǝ��ƪƯŚºƃ�ƶºĩ� 

Trypticase Soy Broth�ƹƬĭ��ºǀƩƹźƀ��Merck, Germany��
�Źŵ�ŵƺŝźƟƿ�ŹżŹřŶƸĮƳƽ�ŶƳŶƃ.��
ſŹźŝƾ�ƺĮƫřƽ�ſŚƀůǀŢ�ŤƳōƾ�ŝǀţƺǀĪƾ��Śºŝ�ƁƹŹ�Disk Diffusion�
�ƢºŞƏ��ƪưƘƫřŹƺŤºſŵ��Clinical and Laboratory Standards Institute� 

CLSI �Śººŝ�ƵŵŚƠŤººſř�Żř�ŵººƿĨƀ�ŚººƷƽ�ººŤƳōƾ�ŝººǀţƺǀĪƾ�Ţĩźººƃ� �
MAST (England, Merseyside)�ƪƯŚºƃ� źŤƠſƿ�ƱƺƀºĩŚ�

�ÐÍƹźƨǀƯ��ƭźĭ�� ƯŚŤƴū�ºǀƀǀƲ��ÎÍ��ƹźºƨǀƯ��ƭźºĭ�� ŚƯřźŝƺţ�ºƿƀǀƲ�
�ÎÍ�ƹźƨǀƯ��ƭźĭ���źţƺĩƿƩƹŻŚƀĩƺư��ÏÒ�ƹźƨǀƯ���ƭźĭ��ŚŤƠſ��ŻƿŶƿƮ�
�ÐÍƹźººƨǀƯ��ƭźººĭ�ƀººĩŚţƺƠſ��ǀƮ��ÐÍƹźººƨǀƯ��ƭźººĭ�� ƭŚººƳƹźţŻō�� �
�ÐÍ�ƹźºƨǀƯ���ƭźºĭ��ºĜƯō��ƾ��ºſǀƬǀƲ��ÎÍ�ƹźºƨǀƯ���ƭźºĭ�� řƿ�ºưƾ��Ʈƴºě 

�ÎÍƹźƨǀƯ��ƭźĭ��ƹ ſǀſŚƀĩƺƬƟƹźĜǀƲ��ÐÍƹźƨǀƯ���ƭźºĭ���ƭŚºŬƳř 

�Ŷƃ�ÏÐ��řźŝ�ƽ ƭŚŬƳř Disk Diffusion řŶŤŝř �ƀºƳŚĜſƺſǀƱƺ 

ƯǀŝƹźĪƾ ƩŵŚƘƯ ƳǀƮ ĨƯ ŶƴƫŹŚƟ Żř ƴƬĩƾ�ŚƷƽ ÎÕ ƶŤƗŚſ Ƹţ�ºǀƶ ƹ 
žĜſ Śŝ ęřƺſ źŤſřƿƪ ƹŹƽ �ŮƐºſ �ºŰƯǀƎ ƷźƫƺƯǀ�ƱƺºŤƴ �ŹŚºĭō�

�Merck, Germany��ŢƄĩ Ŷƃ�Ƶŵřŵ ƹ ŶƘŝ Żř ��ŢºƃŸĭÎÒ�
ƣŵǀ�ƶƤ ŵƿĨƀ�ŚƷƽ ŤƳōƾ�ŝ�ºǀţƺǀĪƾ ƹŹ�řŹƽ �ŮƐºſ �ºŰƯǀƎ �Źřźºƣ 

ŵřŵƿƮ� žě Żř ŢƃŸĭ ÎÒ ƣŵǀ�ƶƤ ƬěǀŢ��ŚºƷ Źŵ �ŚºƯŵƽ�ÐÒ ��ŚºţÐÔ�

ƶūŹŵ ŤƳŚſƾ�ŵřźĭ ƶŝ�šŶƯ�ÎÓ �ŚţÎÕ��ŢƗŚºſ �ƶºŝƺĪƳř ŵźĭƿ�ŶºƳŶ��
źƐƣ ƶƫŚƷ�ƽ ƭŶƗ ŶƃŹ ƵŻřŶƳř�ĭ�ºǀźƽ ƹ �ƀºƠţǀź Ʊō �Śºŝ �ƶºūƺţ �ƶºŝ 

ƩƹřŶū ŵŹřŶƳŚŤſřCLSI �ƘţǀǀƲ Ŷƃ��ÏÐ���Źŵ ƲưƋ Żř ƺſƿƶ�ƽ 
ŵŹřŶƳŚŤſř E.coli ATCC ÏÒÖÏÏ ƶŝ �ŹƺºƔƴƯ �ƩźºŤƴĩ ĩǀ�ºƠƾ 
ƵŵŚƠŤſř Ŷƃ.řŶū�ƿƶ�ŚƷƾƿƶƫŚƷ�źƐƣ�ƶĩ��ƽƱō�ŶƃŹ�ƭŶƗ���ƪƣřŶů�ŚƷ
řźººŝƽ�ƿººĪƾººŤƳō�Żř�ƾ�ŝǀţƺººǀĨ�ŚººƷƽƿŶƿŻŚŤƠººſ���ƮǀƀººƧŚţƺƠſ��Ʈ

����ţźţ�ƶŝ�ƭŚƳƹźţŻō�ƹ�ƱƺƀƧŚƿźŤƠſǀ��ŜÏÏ���ÏÔ���ÏÒ���ƹ�ÏÔ�Ư�ǀƬƾ���źºŤƯ
��ƹƿ��ŵƺŝ�źŤưĩ�Ś������źºƔƳ�Żř�ŵƺºūƹ�ESBL����ŶƳŶºƃ�ƾºſŹźŝ���ÏÐ���

ƽřźŝ ŶǀƿŚţ �Ŷǀƫƺţ ESBLŹŵ ƮƀǀƳŚĭŹř��ƽŚºƷ ŶƳŚĩ�ºƿ�ŶŻř ��Ţƀºţ
�ţƺºƴƟǀĜƾ Śţƿ�ºǀƽŶ��Phenotypic Confirmatory Tests��

�ŹƺŤſŵ�źŝřźŝCLSI�ƵŵŚƠŤſř Ŷƃ� Źŵ Ʋƿř ƹŹƁ Żř Ʀƀƿŵ���ƽŚºƷ
ĩźţǀŞƾŻŚŤƠſ�ƪƯŚƃ�ƿŶƿƮ��ÐÍƹźƨǀƯ��ƭźĭ�� +ƳǇƹǈĩ�ºǀĨ �ºſřǀŶ�
�ÎÍƹźƨǀƯ��ƭźĭ��ƀĩŚţƺƠſ�ƹǀƮ��ÐÍ�ƹźƨǀƯ�ƭźĭ�+ƳǇƹǈĩ��ºǀĨ 

ſřǀŶ��ÎÍƹźƨǀƯ��ƭźĭ�MAST (England, Merseyside)�ƎǀŰƯ 

źƫƺƯ ƱƺŤƴǀƷ Ŷƃ�ƵŵŚƠŤſř�ŹŚĭō��Źŵ ƾţŹƺƇ ƶƧ źƐƣ ƶƫŚƷ�ƽ ƭŶƗ 

ŶƃŹƳƺƬĩ�ƾ�ƽźŤƧŚŝ ƝřźƏř Ʀƀƿŵ �ƾŞǀƧźţ ƪƣřŶů Ò ƾƬǀƯ���źºŤƯ
�ºƿ�źŤƄºǀŝ�Ś Żř �źºƐƣ �ƶºƫŚƷ�ƽ �ƭŶºƗ �ŶºƃŹ �Ʀƀºƿŵ �ŵźºƠƴƯ �ƱŚºưƷ 

ƾŤƳō�Ʀǀţƺǀŝ �ŵƺŝ ƶŝ ƱřƺƴƗ řŶūƿ�ŶƫƺƯ�ƶ ESBLŵřŶưƬƣ Ŷƿŵźĭ 

�ÏÐ�� Żř �ƺºſƿƶ�ƽ�ŵŹřŶƳŚŤºſř� E.coli ATCC ÐÒÏÎÕ �ƶºŝ� 

ŹƺƔƴƯ ƩźŤƴĩ ĩǀƠƾřŶū�ƿƶ�ŚƷƽ�ŶƫƺƯ�ESBL�ƵŵŚƠŤſř Ŷƃ.�ƽřźŝ�
�ŻřźººưǀƬě�ƵźººǀŬƳŻ�ƂƴººƧřƹ�ƭŚººŬƳř�Polymerase Chain 

Reaction�PCR=��řŶººŤŝřDNA řŶū�ººƿƶ���ƁƹŹ�ƶººŝ�ŚººƷ
ƳŚººƃƺūǀƱŶ�(Boiling)��źººưƿřźě�ŢººƠū�Ʀººƿ�Żř�ƹ�ũřźŴŤººſř�

��ſ�Ţĩźƃǀ�ƱƺƬĩ�Śƴ�ř��ƿƱřź�������ƽŻŚƯŚŤƧǇŚŤŝ�Ʊĥ�Źƺƌů�ƲǀǀƘţ�ƽřźŝ
TEMŻ�ƾƫřƺţ�Śŝ�ƿŶƃ�ƵŵŚƠŤſř�ź��ÏÑ�:��

��
TEMF: 5´- AGTGCTGCCATAACCATGAGTG -3´ 
 

TEMR: 5´- CTGACTCCCC GTCGTGTAGATA-3´ 
 

Ƃƴĩřƹ�PCRŹŵ� ƮŬů �ƾƿŚƸƳµl�ÏÒ��µl�ÎÏ�Ò�ºƯ�źŤƀƯ�ǀ�žĪ
�ſ�Ţĩźƃǀ����ƱƺƬĩ�Śƴµl�Ï�řźě�źƷ�Żř�ƿƹ�źư�µl�Ï�DNA�źŤĩŚºŝ�ƽ�

�Ƥŝ�ƹǀ���źŤſř�źƐƤƯ�śō�ƶƿƪ��Źŵ�ƾƏ�ÐÍ��ƪƨǀſ��ƪƯŚºƃ���ƶºƬůźƯ��ƽ�
ƶººǀƫƹř�ŻŚººŝ�ƱŶººƃ�ƹŵ��ƶŤººƃŹ DNA�šŶººƯ�ƶººŝÒƣŵ�ǀŹŵ�ƶººƤ� �



Śǀĩř�ŚƄǀƬƗƱřŹŚƨưƷ�ƹ���

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÕ���ƽŵ�ƹ�ŹŷōÎÐÖÏ 

́̀

ŚƯŵƽ�ÖÑºC��ƶƬůźƯ�ŻŚŝ�ƱŶƃ�ƹŵ�ƶŤƃŹ��ƶºŝ��šŶºƯ�ÓÍ�ŧ�ƳŚ�ºǀƶ�Źŵ�
ÖÑºC��ƶƬůźƯ��ƩŚƈºţř��ŚºƷźưƿřźě��ƶºŝ��šŶºƯ�ÓÍ�ƳŚŧ��ºǀƶ�Źŵ��ƽŚºƯŵ�
ÓÎºC��ƶƬůźƯ�ƪƿƺƏ�ƱŶƃ�ƶŤƃŹ�ƝŶƷ��ƶºŝ��šŶºƯ�ÓÍ�ƳŚŧ��ºǀƶ�Źŵ�
ƽŚƯŵ� ÔÏºCƹ�ƶƬůźƯ�ƽ�ƪƿƺƏ�ƱŶƃ�ƾƿŚƸƳ����šŶºƯ�ƶºŝÐƣŵ�ǀ�ƶºƤ� �
Źŵ�ƽŚºººƯŵ�ÔÏºCŶºººƃ�ƭŚºººŬƳř���ƩƺƈºººŰƯ�PCR��bp�ÑÐÎ��� �

��ƹŹ�źºººŝ�ŻŹƺºººƟƹźŤĪƫř�Żř�ŶºººƘŝƽŹŚºººĭō�Ʃĥ�ƹ�ŻÎŶºººƇŹŵ���� �
�ŻŹř�ŵŹƺƯƿŝŚƾ��ŢƟźĭ�Źřźƣ���ƩƺƈŰƯ�žĜſ�PCR�Ƙţǀǀ��ƫřƺºţ�Ʋƾ� �

�Applied Biosystem ABI ÐÎÐÍ, USA���ŤƳ�ƹ�Ŷºƃǀ�ƶºŬ�ƽ��Śºŝ�Ʊō�
�����ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſřBLAST�ƫŚƳō�ǀ�ŵźĭ�żƿŶ����ŹŵŚěƿƱŚ�Ƶŵřŵ��ŚƷƽ�

Ɩưū�Źƹōƽ�ƵŶƃ��ƶŝſƹǀƆųŚƃ�ƶƬ�ŚƷƽŹŚƯō�ƽƬŰţ�ǀƪŶƃ�� ��
��

ƶŤƟŚƿ�ŚƷ��
�����ŝǀƱřŹŚư���ÎÏÒ��Ð�ÕÖ�ŶƇŹŵ������ƹ�ƱŻ�źƠƳ�ÎÒ��Ô�ÎÍ��ŶºƇŹŵ��

�ŵźƯ�źƠƳ�Śŝ��Ư�ǀĮƳŚǀ�ƴſ�Ʋƾ�Ö�ÐÓ���ƩŚſ�ŶƳŵƺŝ����Żƺţ�źƔƳ�Żř�ºƿ��ƴºſ�Ɩƾ�
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��ƱřŹŚºººưǀŝÎÒ��ÕÐ�ŶºººƇŹŵ��ƱřŹŚºººưǀŝ�Źŵ�źºººƠƳƹ�ŦºººƳƺƯ��Ð�� �
�ÎÔ�ŶººƇŹŵ��ƱŹŚººưǀŝ�Źŵ�źººƠƳ�źĩŸººƯ�Ŷººƃ�ŢººƟŚƿ���ŢººƿŚƸƳ�Źŵ� �
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�ÐÓ�����Źŵƿ����Źŵ�ƶƘƫŚƐƯ�ĨÖ��ŚěƹŹř�ŹƺƄĩƿƾ�ŝ�ǀ�ƩŚſ�Ʋ��ŚºƷƽ�ÏÍÍÐ�
��ŚţÏÍÍÓ�����Ŷƃ�ƭŚŬƳř��Ư�Źŵǀ�ƱŚřŶūƿƶ�ŚƷƽ�E.coli�ŶƫƺƯ�ESBL��
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ººƳřƹřźƟƾ�Ʊĥ�TEM��ÎÍŵƺººŝ�ŶººƇŹŵ���ÐÔ���ŝ�Ŷººƴģ�źººƷººǀźŤƄ�
��šŚƘƫŚƐƯơƺƟ�ƹŹƽ�ř�ƿƶƫƹż�ŚƷƽ�ŝ�ǀ�ƳŚŤºſŹŚưƾ����ƭŚºŬƳř��ƵŶºƃ����ƶºƳ�ƹ�

ƹŹƽ�ř�ƿƶƫƹż�ŚƷƽ�ŝ�ǀ�Śěźſ�ƱřŹŚưƾƿ����ř�Śŝƿ���ŵƺūƹ�Ʋ�ŤƳ�ŚŝŚƿŪ���ƶºƘƫŚƐƯ�
��ŚƯƳřƺŴưƷƾ�řŵ�ŶƳŹ���šƹŚƠţ�ŚƯř��ŚƷƾƿ��ŵ�ƮƷ�ƿ����ƶºĩ�Ŷºƃ�ƵŶ�����źºƔƳ�ƶºŝ�
Ưƾ���ŶſŹ�ƫŵ�ƶŝ�ºǀ��ƪ����ºƃ�Źŵ�ƝǈŤºųřǀ�Ʊĥ�ƕƺ��ŚºƷƽ�����ŢºƯƹŚƤƯ�ŶºƫƺƯ�

ŻŚººƯŚŤĩǇŚŤŝ��ƞººƬŤŴƯ�ƢƏŚººƴƯ�ŹŵƳ�ƹººǀ�ŚƄººƴƯ�żšƹŚººƠŤƯ�řŶūººƿƶ�
ŝƶ����ƅƺƈºųřŶū�ºƿƶ��ŚºƷƽ�ŝ�ǀ�ƳŚŤºſŹŚưƾ��ŶºƃŚŝ����šŚºƘƫŚƐƯ���ƱŚƄºƳ
Ưƾ�ŶƴƷŵ��ƶºƧ������ĚºǀţƺƴƟ�ƱŚºǀŝESBLs�ƹ���Ŷºǀƫƺţ��ƽŚºƷŻŚƯŚŤƧǇŚŤŝ�
ƏººǀƵŵźŤƀººĭ�ƞ��ƽŶǀưººſǈě�ººŝƶ�ƶƬǀººſƹ�Ʊĥ�ƽŚººƷ�ƽŵŶººƘŤƯ�Żř�
ūƶƬư,TEM �SHV�ƹ�CTX-M�ŶƧ��ƾºƯ��ŶƳƺºƃ��ÐÕ����řŸºƫ�

ƝǈŤųř�Źŵ�ƕƺǀƃ��� ƱĥTEM�řŹ�ŶƿŚŝ�Źŵ�Źƺƌů�źƿŚſ�Ʊĥ���ƽŚºƷ�
ŶƫƺƯ��ƽŻŚƯŚŤƧǇŚŤŝ� ŢƯƹŚƤƯ�ƺŬŤƀū�ŵźƧ�ƶƧ�Źŵ�ƢƏŚƴƯ��ƞºƬŤŴƯ�
Żř�ƳřƹřźƟƾ�ƾţƹŚƠŤƯ�ŶƳŹřŵŹƺųźŝ���ƲǀºƴĤưƷ��Ʋºƿř��ƕƺºƴţ�Ʊĥ���ƽŚºƷ

ŢººƯƹŚƤƯ��źººŝ�ƵƹǈººƗE.coli�Źŵ�ƭŚººưţ�ƽźŤƧŚººŝ�ƽŚººƷ�ƵŵřƺƳŚººų�
ŚŝƹźŤƳřƶſŚƿźŤƧ��ơŶƇ�żǀƳ�ƾƯ��ŶƴƧ�ƹ�ŦƗŚŝ�šƹŚƠţ�ŪƿŚŤƳ��ŮƐſ�Źŵ�
řŶūƿƶ��ŚƷƽ�ƭƹŚƤƯ�Ʋƿř�ƽźŤƧŚŝ��ŚƷ�ƾƯ��ŵŵźĭ��ÐÖ���šŚƘƫŚƐƯ���ƭŚºŬƳř
ƵŶƃ �ƱŚƄºƳ �ƵŶºƴƷŵ�ƽ �ºƃǀƕƺ �ƽǇŚºŝ Ʊĥ��ƽŚºƷ �ƽŻŚºƯŚŤĩǇŚŤŝ �ƶºŝ 

ƅƺƈų ţǀĚTEM Źŵ� ƺſƿƶ�ƽŚƷ �ºƃźƃřǀ�ºƬĩ�Śƾ �ºƯƾ���ŶºƃŚŝ 

řźŝŚƴŝƿƲ ƭŻǇ ƶĩ�Ţſř ƽřźŝ ŚſŚƴƃƾƿ řƿƲ ��ŢºƯƹŚƤƯ�ƕƺºƳ��ŚºƷ řŻ 
ƁƹŹ�ƽŚƷ ƫƺĪƫƺƯƾ Źŵ ŹŚƴĩ ƁƹŹ�ƽŚƷ ţƺƴƟǀĜƾ��ƵŵŚƠŤºſř �ŵƺºƃ.�
ŚƤƯƿƶƀ��ƽ�ŚŤƳ�ƿ���ºŤƳō�ŢºƯƹŚƤƯ�Ūƾ�ŝ�ºǀţƺǀĪƾ�Źŵ�řŶū�ºƿƶ��ŚºƷƽ�ŶºƫƺƯ��

ESBL��Śºŝ�řŶū�ºƿƶ��ŚºƷƽ���ƱƹŶºŝESBL��ƵŶºƴƷŵ�ƱŚƄºƳ��ƽř�ººƿ�Ʋ
ƣřƹǀŢƘ������ŤƳō�ƶŝ�ŢŞƀƳ�ŢƯƹŚƤƯ�ƶĩ�ŵƺŝ�ƾ��ŝǀţƺǀĨ��ŚƷƽ����ƶºŝ�ƭŚŤĩǇŚŤŝ�

�ŹŚĜſƺƫŚƠſ�ƅƺƈųƿƲ��ŚƷƽ�����řŶū�Źŵ�ƭƺºſ�ƪƀƳ��ºƿƶ���ŚºƷƽ��ºƫƺƯ�Ŷ�
ESBLŚƤƯ�Źŵ�ººƿřŶū�Śººŝ�ƶƀººƿƶ�ŚººƷƽŶººƣŚƟ��ESBLƹ�ƶººŝ�ººƿ�ƵĦ

ƀĩŚţƺƠſǀƮ��ÖÒ�ŶƇŹŵ����źŤƠſ�ƹƿ�ƱƺƀºĩŚ��ÖÔ��ŶºƇŹŵ����ƀºŝǀ�ŹŚ
�ŵƺŝ�źţǇŚŝ��řƿ��ŧŚţ�ƕƺƋƺƯ�Ʋǀ�ƫŚŝ�źǀƴƾ�ř��ºƿ��ŚºƷƹŹřŵ�Ʋƽ�řŹ��ºƿ���Źŵ�řŹ�Ū

��ŹřŹŵř�ŢƳƺƠƗ�ƱŚƯŹŵƽ��Ư�źƐų�ƶŝ�ƾ�ŵŻřŶƳř��ƴĤưƷǀřŶū�Ʋ�ºƿƶ��ŚºƷƽ�
ŶººƫƺƯ�ESBLřŹřŵ�ƽƱĥ��ŚººƷƽ�Śººſ�ƶººŝ�ŢººƯƹŚƤƯ�ƿŚººƷƹźĭ�źƽ�

ƳōŤƾ�ŝǀţƺǀĪƾ�Ưō�ƶƬưū�Żř�ǀƬĭƺƴǀŻƺĪƿĩƹŹƺƬƟ�ƹ�ŚƷŶǀƱƺƫƺƴ��ŚºƷƳ��ºǀż�
�řżººƟř�ŜººūƺƯ�ƹ�ŶƴŤƀººƷƿ�ř�ƶººŝ�ŢººƯƹŚƤƯ�ƂººƿƵƹźººĭ�Ʋ�ŚººƷƽ�

ŤƳōƾ��ŝǀţƺǀĪƾ�Ƴ�ǀ��żƯƾ�ŶƳƺƃ����ŚºŤƳ�Śŝ�ƶĩ�ƿ�������ƶŤºƃŸĭ�šŚºƘƫŚƐƯ�źºŨĩř�Ū
�ŵŹřŵ�ƢŝŚƐţ�ÎÓ����

��
ŤƳǀƶŬ�ĭǀźƽ���

�����źŝ ŽŚſř ŪƿŚŤƳ Ʋƿř �ƶƘƫŚƐƯ ŢƯƹŚƤƯ ƶŝ �ºŤƳōƾ�ŝǀţƺ�ºǀĨ��ŚºƷƽ�� �
ŝ�ƞƬŤŴƯƅƺƈŴ�ƶŝ ƭŚŤƧǇŚŤŝ��Źŵ�ŚƷƃźƃřǀŚ�Ƭĩƾ��Żř�ƵŶºƃ�Ŝƀĩ�
ƕŚưŤūř Ʀƿ ƳŚƯŹŵ�ƪĪƄƯƾƮƸƯ� Ţſř�ƲŤºƃřŵ�ƹ�Ʊĥ��TEM��Źŵ

řƿ�ƕƺƳ�ƲřŶūƿƶ��ŚƷŶƸţƿƽŶ īŹżŝ ƽřźŝ �ƝźƈºƯ ƫŚƠſƺ�ŹƺĜºſƿ�Ʋ
Ə�ºǀƞ �ƵŵźŤƀºĭ �ƶºŝ �ŹŚưºƃ �ºƯƾ�ŵƹŹ� �řźŝŚºƴŝƿƲ �ƽřźºŝ �ƱŚºƯŹŵ 

ŢƳƺƠƗ�ƽŚƷ ƶĩ ƥƺĪƄƯƶŝ� ƳŚĭŹřǀƮƀ�ƽŚƷ ƫƺţǀŶ ƵŶƴƴĩ�ESBL�
ŶƴŤƀƷ� ŚŝƿŶ ŤƳōƾ�ŝǀţƺ�ºǀ�ŜºſŚƴƯ�Ĩ���ŚºŤƳ�ŽŚºſř�źºŝ�ƿ�Ū�ŚºƯŻōƿ�Ƃ

ŤƳōƾ�ŝǀƭřźĭƺ śŚŴŤƳř ŵƺƃ.ƴĤưƷ�ǀř�Źŵ�Ʋƿ��Ʊĥ�ƶºƘƫŚƐƯ�ƲTEM�
Źŵ�Ƃǀŝ Żř ƾưǀƳ Żř ƶƿƺſ�ŶƫƺƯ�ƽŚƷ ESBL ƾƿŚſŚƴƃ ��Ŷºƿŵźĭ 

Ʋƿř ƶŤƟŚƿ�ŚƷ Żř Ʀƿ ƝźƏ ưƈţ�šŹƹźƋǀĭ�Ʈ�ºǀźƽ �ŢºſŹŵ Źŵ 

ŵŹƺƯ żƿƺŬţ ƾƤƐƴƯ ŚƷƹŹřŵ ƹ Żř ƝźƏ źĮƿŵ ƵŵŚƠŤſř�ŢǀưƷř Żř 

ƁƹŹ��ƽŚºƷ �ƾƈºǀŴƄţ��ŶºƿŶū�ƹ ƁƹŹ��ŚºƷƽ �ƫƺºƨƫƺƯƾ �řźºŝƽ�
ŚſŚƴƃƾƿ řŶūƿƶ�ƽŚƷ ƫƺţǀŶ ƵŶƴƴĩ ESBL Źŵ ŚƯŻō�ºƿƵŚĮƄ��ƽŚºƷ 

ƯǀśƹźĪ ſŚƴƃƾ Ư�ƱŚƄƳ�řŹƾ�ŶƷŵ.��
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Background and Objective: Urinary Tract Infection (UTI) is one the most prevalent bacterial infections and 

Escherichia coli is the most common causative agent of UTI. However, the incidence of community acquired 

UTI caused by extended spectrum beta-lactamase producing E. coli is increasing worldwide. The aim of this 

study was to assess the frequency of blaTEM gene in E. coli isolated from UTI of outpatients in 

Kermanshah. 

Materials and Methods: One hundred and forty E. coli strains were isolated from the midstream urinary 

samples of outpatients. The susceptibility of isolates to selected antibiotics was tested using disc diffusion 

method followed by confirmation for the ESBL producing strains using combined disc method. Finally, the 

blaTEM gene was determined among the ESBL producer isolates using PCR. 

Results: Of 140 isolates, 34 (24.28%) were positive ESBL and PCR determined that 18(53%) of ESBL 

producing isolates contained blaTEM gene. When testing their susceptibility to antibiotics, 81.43% of the 

isolates were resistant to ampicillin while all isolates were sensitive to imipenem. 

Conclusion: The production of ESBL by pathogenic bacteria, in particular in outpatients, is a serious 

concern for the use of various beta-lactam antibiotics including the third generation of cephalosporins. Due 

to the presence of blaTEM gene in the high proportion of the isolates, more molecular and epidemiological 

studies on pathogenic gram-negative bacteria are recommended. 
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