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ƶºƬŬƯ�ƱŚººŬƳŻ�ƾĪºƃżě�ƭƺººƬƗ�ƵŚĮºƄƳřŵ�ƾºƄƷƹĦě��ƾºưƬƗ�ƽ 

ƹŵ�ƵŹ��ƽÏÍ��ƵŹŚºưƃ��ƽÕÏ���ƽŵ�ƹ�ŹŷōÎÐÖÎ���šŚŰƠƇÑÑ�Śţ�ÒÐ��
��

ƆǀŴƄţ Ʊĥ��ŚƷƽ�blaTEM-Î��blaSHV-Î��blaSHV-Ò��blaCTX-M-Î��blaCTX-M-Ï�� blaCTX-

M-Ð��blaCTX-M-Ö��blaOXA-Î�� blaGES-Î�ƹ blaGES-Ï řŹŵƿƶƫƹż�ŚƷƽ�ŚƳƺƯƹŵƺƀěĥƹźŗř�Žƿ�řŻƺƴ
řŶū ƵŶƃ Żř ƶƳƺưƳ�ƽŚƷ ŰƯ�ƹ�ƾƴǀƫŚŝǀƐƾ Ƹƃ�ƱŚŤſŹŚưǀŝǀŤƄƸŝ�ŶƾƱŚƃŚĩ���

ƸĈūƺţ�řźƷŻƾÎ���źŤƧŵƴƯ�ƱřƺƋŹǀźƽÏ���źŤƧŵƽŶǀƃŹƺų�ŶưůřÐŶƸƯ��ƽƳŚůƹŹ�ƾÑ��
ƺƳƿƵŶƴƀ�ƽƀƯ�ƺƩƹ�Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƱŚƃŚĩ�ƾƵŶĪƄƳřŵ��ƱŚƃŚĩ��ƽĪƃżě�ƾƯ�Ƶƹźĭ��ǀſŚƴƃ�śƹźĪƾř�ƹ�ƿĥƺƫƺƴưƽ�����moniri@kaums.ac.ir���

ŢƟŚƿŹŵ��ÏÒ�ÎÏ�ÖÍƁźƿŸě�������ÎÖ�Ñ�ÖÎ��
��

ĪģǀƵŶ��
ƯŻǀƝŶƷ�ƹ�ƶƴ��ƺƀěŵĥƹźŗř�ŽŚƳƺƯƹƿ�řŻƺƴƿĪƾƮƸƯ�Żř��źţƿźŤĩŚŝ�Ʋƽ�ŚƷƽŝ�ǀŹŚưƽ�řŻƽř�ƿƵŶƴƴĩ�ŵŚŬ�ƽŢƳƺƠƗ��ŚƷƽŝ�ǀƳŚŤſŹŚưƾŢſř��Źŵ� řƿƲ ƶƘƫŚƐƯƺĮƫř�ƽ�

ſŚƀůǀ�ŢŤƳōƾ�ŝǀţƺǀĪƾ ƹ�ƳřƹřźƟƾ ŚƷŻŚƯŚŤĩǇŚŤŝƽſƹ�ǀƖ Ɛƫřǀƞ ŵŹŽŚƳƺƯƹŵƺƀě�ř�źŗĥƹƿƽřŻƺƴ řŶū ƵŶƃ Żř ƶƳƺưƳ��ƽŚºƷ �ƫŚºŝǀƴƾŰƯ�ƹ�ǀ�ºƐƾ �ƶºŝ�ƁƹŹ 

ţƺƴƟǀĜƾ ƹ ţƺƳĥǀĜƾ ŵŹƺƯ ſŹźŝƾ Źřźƣ ŢƟźĭ.��
ſŹźŝ�ƁƹŹƾ��Ʋƿř�ƶƘƫŚƐƯ�ƽ ƇƺţǀƠƾƽƹŹ�źŝ� ÎÍÍ ƺſƿƶŽŚƳƺƯƹŵƺƀě� ĥƹźŗřƿřŻƺƴ řŶū ƵŶƃ Żř ƶƳƺưƳ�ƽŚƷ ƞƬŤŴƯ ƫŚŝǀƴƾŰƯ�ƹ�ǀƐƾ��ŶǀƸƃ�ƱŚŤſŹŚưǀŝ

�ƩŚſ�Źŵ�ƱŚƃŚƧ�ƾŤƄƸŝÎÐÕÖŢƟźƿŸě�ƭŚŬƳř���ƽƺĮƫř ŢƯƹŚƤƯ ŤƳōƾ�ŝǀţƺǀĪƾŢŞƀƳ� �ƶŝÕƯŶƋ�ƪƯŚƗ�ǀŝƹźĪƾ�ƶºŝ� ƁƹŹ ŵ�ºƿĨƀ�ŵƿƠ�ºǀƱĥƺ Ƙţ�ǀºǀƲ �Ŷºƃ��
ƺſƿƶ�ŚƷƽ�ŶƫƺƯ�ESBLs�Ţƀºţ�Ǝſƺţ� Double-Disk-Diffusion Őţ�ºǀƿŵźĭ�Ŷ�ºƿŶ�Ʊĥ���ŚºƷƽ�blaTEM-Î��blaSHV-Î��blaSHV-Ò��blaCTX-M-Î� 

blaCTX-M-Ï��blaCTX-M-Ð��blaCTX-M-Ö��blaOXA-Î�� blaGES-Îƹ� blaGES-ÏźƏ�Żřƿ�ƢPCRŚſŚƴƃ�ƾƿŶƃ����
ƿƶŤƟŚ�ŚƷ��Źŵ řƿƲ ƶƘƫŚƐƯ ƶŝ�ţźţǀŜ ŝǀźŤƄƿƲ ŢƯƹŚƤƯ ƶŝ ŤƳōƾ�ŝǀţƺǀĨ�ƽŚƷ ěǀſřźĜǀƬǀ�ƲÐÓ�ŶƇŹŵ źŤưĩ�ƹƿƲ ŢƯƹŚƤƯ ƶŝ ſǀſŚƀĩƺƬƟƹźĜǀ�ƲÎÓ�ƱŚƄƳ�ŶƇŹŵ 

Ƶŵřŵ Ŷƃ��ÐÍƶƳƺưƳ�ƪĩ�Żř�ŶƇŹŵ��ŤƳō�ƕƺƳ�ƶſ�ƪƣřŶů�ƶŝ�ŚƷƾ�ŝǀţƺǀ��ŶºƳŵƺŝ�ƭƹŚºƤƯ��Ĩ� ����Ţƀºţ�Żř�ƵŵŚƠŤºſř�ŚºŝDouble-Disk-Diffusion��Õ��ŶºƇŹŵ�
ƺſƿƶ�ŚƷ��ESBLŶƳŵƺŝ�ŢŞŨƯ��ŚŤƳ�ƢŞƏ�ƿ�ŪPCR��Õƺſ�ƿ�ƶřŹřŵƽ�Ʊĥ�blaGES-Ï��Ïƺſ�ƿřŹřŵ�ƶƽƱĥ�� blaSHV-ÎƱĥ�ƹ� blaSHV-Ò�ƹÎƺſ�ƿřŹřŵ�ƶƽ�Ʊĥ�

blaCTX-M-Î�ŶƳŵƺŝ����
ŤƳǀƶŬ�ĭǀźƽ����ƱĥblaGES-Ï�Ɵƹźěǀ�Ʒ�ƪǀƫƹŹŶǀ�ƵŵźŤƀĭ�ż�řƽ��ř�ƪƯŚƃ�ƿưƾ����Ư�řŹřŵ�řŹ�Ʈƴěƾ�ŶƃŚŝ��řƿ�ĥ�ƲƱ�ƶƧ��ưƸƯ�ƂƤƳ�ƾ���ř�Źŵ�řŹ�ƿ���ř�ƶŝ�ŢƯƹŚƤƯ�ŵŚŬƿưƾ��ř�Ʈƴěƿ�ŚƠ
Ưƾ�Ŷƴĩ�ƶưƷ�Źŵ��ƶƿƺſ�ƽ�ŶƫƺƯ�ƽŚƷ�ESBLsŶƿŵźĭ�ƵŶƷŚƄƯ��ĥƹźŗř�ŽŚƳƺƯƹŵƺƀě�ƿřŻƺƴƽřŹřŵ�ƽ�blaGES-Ïřźŝ�ƽƫƹř�ǀř�Źŵ�ŹŚŝ�Ʋƿŵźĭ�ƁŹřżĭ�ƱřźƿŶ����

Ƭĩ�ƱŚĭĥřƹǀŶƽ��ſƹ�ŻŚƯŚŤĩǇŚŤŝǀƐƫř�Ɩǀ�ŽŚƳƺƯƹŵƺƀě��ƞĥƹźŗřƿ�řŻƺƴŴƄţ�ǀƫƺĪƫƺƯ�Ɔƾ���ƱĥƹŹřŵ�Ŷƴģ�ƶŝ�ƭƹŚƤƯ���
��

Î�ſŚƴƃŹŚĩ�ƾŝ�ŶƃŹř�ǀĥƺƫƺƴĪţƺƽƯ�ǀŝƹźĪƾ�Ż�Ƶƹźĭ�ƿſŚƴƃ�ŢƀƾŚě�ƭƺƬƗ�ƵŶĪƄƳřŵ�ƿ�řźƷżƫř�ƵŚĮƄƳřŵ�ƶ�Ž��ƱřźƸţ���
Ï�řźŤĩŵ�ƽƈƈŴţ�ƾƯ�ǀſŚƴƃ�śƹźĪƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ŵŚŤſř��ƾƱŚƃŚĩ�ƤŰţ�żĩźƯ��ǀźƄţ�ƭƺƬƗ�šŚƤƿŰƾ��
Ð�řźŤĩŵ�ƽƈƈŴţ�ƾƯ�ǀſŚƴƃ�śƹźĪƾƄƳřŵ��ǀƭƺƬƗ�ƵŚĮƄƳřŵ�ŹŚĪƃżě�ƾƱŚƃŚĩ���
Ñ�ƺŬƄƳřŵ�ƽźŤĩŵ�ƽřƈƈŴţ�ƾƯ�ǀſŚƴƃ�śƹźĪƾ�ŤƀƳř�ǀřŹƺŤſŚě�ƺŤƿ�Ʊřź��

��
��
����
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��ƱřŹŚƨưƷ�ƹ�ƾƸūƺţ�řźƷŻ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÏÍƵŹŚưƃ����ƽÕÏ��ƽŵ�ƹ�Źŷō�ÖÎ��

˽˾

ƶƯŶƤƯ��
������ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ������ƶºŝ�ƱŚºƸū�źſřźſ�Źŵ�����ƱřƺºƴƗ�ºƿ�Ĩ
ƳŚĭŹřǀ�����Ţſř�ƵŶƃ�ƶŤųŚƴƃ��ŜƬƏ�ŢƇźƟ�Ʈƀ��Î���ŚºƷŻŚƯŚŤĩǇŚŤŝƽ�
ſƹǀ�Ɛƫř�Ɩǀƞ��ESBLs�������ºŝ�ƵŶƳƺºƃ�ŹŚºƸƯƶ��ºſƹǀ�ƳǇƹǈĩ�ƶƬ�ºǀ�Ĩ
ſřǀ���ƯƹŚƤƯ�ŦƗŚŝ�ƶĩ�Ŷ���ŹƺĜºſƺƫŚƠſ�ƶŝ�ŢƿƲ��ŚºƷƽ��ºſƹ�ǀ�Ɛƫř�Ɩ�ºǀ�ƞ
ººƯƾ�řźººŝ��ŶƳƺººƃƽººƫƹř�ǀźŤĩŚŝƹźŤƳř�Źŵ�ŹŚººŝ�ƲƿŹŵ�žĜººſ�ƹ�ƶººſŚ�

ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ�ƵŶƃ�ƁŹřżĭ�ŶƳř��Ï���ţřŷ�ŢƯƹŚƤƯƾ ƶŝ 

ŵřƺƯ Ư�ŶƋǀ�ºŝƹźĪƾŹŵ� ř�ºƿƲ��ƽźŤĩŚºŝ �ŜŞºſ ƹ��ºųǀƮ��źºţ �ƱŶºƃ 

ƘƋƹǀŢ �ƱŚºƯŹŵ��ŢºƳƺƠƗ��ƽŚºƷ Ʊō �ºƯƾ��ŵŵźºĭ��Ñƹ�Ð���Ʊĥ���ƽŚºƷ
ESBLs�Śººŝ�řƿŵŚººŬƯ�ŢººƯƹŚƤ�ƽŚººƷ�ƶººƳŚĭŶƴģ�ƶººŝ�ŵƿźººĮ�

ŤƳōƾ�ŝǀţƺǀĨ�ŚƷ ƍŚŞţŹř �ŶƳŹřŵ ƶŝ�ƽŹƺƏ ƶĩ Żƹźŝ ŹŚƄŤƳř�ƹ�Ʊĥ�ƽŚƷ 

�ƞƬŤŴƯESBLsŢƬƗ�ƶŝ� �řżºƟřƿƂ �ŢºƯƹŚƤƯ �ºŤƳōƾ�ŝ�ºǀţƺǀĪƾ� 
ľŚƇƺƈų ƶŝ šŹƺƇ Ŷƴģ ƹŹřŵƾƿ��šǈĪƄƯ �ƀºŝǀƽŹŚ řŹ ��ƽřźºŝ
ƱŚƯŹŵ �ŢºƳƺƠƗ��ƽŚºƷ �ºƃŚƳƾ Żř�Ʊō��ŚºƷ řƿ�ŵŚºŬ �Ƶŵźºĩ �Ţºſř��Ò���

ESBL���ŚƷ���ƶƤŞƏ�ŽŚſř�źŝ�ŶƴŝƽAmbler��������ƶŤºſŵ�ŹŚºƸģ�ƶºŝ�A�
ŚţD �ƀƤţǀ�ºƯ�Ʈƾ��ŶƳƺºƃ��Ó���ųř�ºǀ�Ŷºƴģ�ľřźƿ��ºſƹ�ŻŚºƯŚŤĩǇŚŤŝ�Ʋǀ�Ɩ
Ɛƫřǀ��ƶŤſŵ�Żř�ƞ�ŚƷƽ�A���B���ƹ�D�Źŵ����ĥƹźŗř�ŽŚƳƺƯƹŵƺƀºěƿ�řŻƺºƴ�

ŚººſŚƴƃƾƿƵŶººƃ�ƁŹřżººĭ�ƹ��ŶººƳř��Ô���ESBLŚººƷ�ƽ�Żř�ƢŤƄººƯ�
TEM�ƹ�SHV���żƳō�ƶŝ�ƍƺŝźƯ�ƿƮ�ŚƷƽ���ƵƹźĭA��ºƯƾ��ŶƴºƃŚŝ��Õ���
ƩƹřŶŤƯ�źţƿ����Żř�Ƶƹźĭ�ƲESBL�����ƳŚºų�ƶŝ�ƶĩ�ŚƷ�Ƶŵřƺ��ƽ��żºƳō�ƿƮ��ŚºƷƽ�
TEM�ƿ��ŚSHV�����ŵŹřŶƳ�ƢƬƘţ�CTX-M��������ŢºƬƗ�ƶºĩ�ŵŹřŵ�ƭŚºƳ�
ŹřŸĮƯŚƳƽ�ř�ƿ��ƫŚƘƟ��ƵŵřƺƳŚų�Ʋǀ�ǇŚŝ�Ţƽ�Ʊō����ŚƷ�ƹŹ�źŝƽ�ƀĩŚţƺƠſ�ǀ�Ʈ

Ưƾ�ŶƃŚŝ��Ö�����ŵ�Ƶƹźºĭƿ�źºĮƽ���ŚºƷŻŚƯŚŤĩǇŚŤŝ�Żř�ƽ��ºſƹ�ǀ�Ɛƫř�Ɩ�ºǀ�ƞ
ƶŝ�ƫŵǀŚƳřƺţ�ƪƾƿƷ�ǀƫƹŹŶǀſřżĭř�żǀƬǀ�ƵŵřƺƳŚºų��Ʋ�ƽOXA ƯŚƳ��ºǀ�ƵŶ
Ưƾ�ŶƳƺƃ��Ó���řƿ�żƳō�Ʋƿ���Źŵ�Ʈƶƿƺſ�ŚƷƽ��ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ�

ººƃ�Żřǀŝ�ƕƺººǀźŤƄƽŶººƳŹřŵŹƺųźŝ���ÎÎƹÎÍ��ŵ�Ƶƹźººĭ�ƿźººĮƽ�Żř�
ESBL��ƭŚºƳ�ƶŝ�ŚƷ�(Guiana Extended Spectrum) GES�

řźººŝƽººƫƹř�ǀ�ƩŚººſ�Źŵ�ŹŚººŝ�ƲÏÍÍÍººƯ�ǀŵǈƽƶººƳƺưƳ�Źŵ��ƽƫŚººŝ�ǀƴƾ�
ƀŞƬĩǀ�ƳƺƯƺƴě�ǈǀŚ�������Żř�ƵŶºƃ�řŶºū�Guiana��ƀºƳřźƟ�ƶ����Ŷºƃ�ƞƄºĩ��

�ÎÏ����ƱƺƴĩŚººţ�Ö�ƮƿżººƳō�ESBLƺººƳ�ƕGES �ƶººƳƺĭ�Źŵ��ƽŚººƷ
����ƶºƬưū�Żř�ƱĥƺţŚě�ƞƬŤŴƯ���ĥƹźŗř�ŽŚƳƺƯƹŵƺƀºěƿ�řŻƺºƴ���ƾƿŚºſŚƴƃ

����Ţºſř�ƵŶƃ�ÎÏ���GES-Î�ƫŚƘƟ��ºǀ�Ʒ�Ţ�ºǀƫƹŹŶǀŤǀĪƾ�����Śºŝ�ƶŝŚƄºƯ�
ESBLŚººƷ�ƽ�Žǈººĩ�Aººŝ�ƹ�ŵŹřŵ�ƶ�ººſƹǀƶƬ�ƽƵŶººƴƴĩŹŚƸƯ��ŚººƷƽ�

�Ư�ŹŚƸƯ�ŻŚƯŚŤĩǇŚŤŝƾ�ŵƺƃ��ÎÐ���ƌƘŝƾ��šŚƤŤƄºƯ�Żř�GES��ŶºƴƳŚƯ�
GES-Ï�GES-Ñ ��GES-Òƹ�GES-Ó �ƫŚƘƟºººººǀ�Ţ

ƷººǀƫƹŹŶǀŤǀĪƾƬƗ�ººǀƮƴěŚººŝŹŚĩ�ƶ�Ƴ�ŚººƷººǀŶººƳŹřŵ�ż��ÎÑ���GES-Î��
GES-Ï���GES-Ò���GES-Õ���ƹGES-Ö�ƮƿżƳō�ƽŚƷ��ƁŹřżĭ
�Źŵ�ƵŶƃ��ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ�ƾƯ�ŶƴƃŚŝ��ÎÒ���������ƶºŝ�ƶºūƺţ�Śºŝ
�ƂƿřżƟř�ƕƺǀºƃř�ƿ�ƶºƫƹż��ƽŚºƷ��ĥƹźŗř�ŽŚƳƺƯƹŵƺƀºěƿ�řŻƺºƴ��Ŷºǀƫƺţ 

ŶƴƴƧƵ�ƽ� ESBLsƧřźƯŹŵŵ�żƳŚƯŹƾ �ƽŹŚǀƀºŝ�Żř �ŚƷŹƺƄºƧ� ��ƭŶºƗ
ƷŚĭō�����Ƹƃ�ƾƃŻƺƯō�ƱŚŤſŹŚưǀŝ�Źŵ�Ʊō�ƱřżǀƯ�Żř�ƾǀŤƄƸŝ�Ŷƾ��ƱŚºƃŚƧ�

ƶººŝ�ƹ��ŹƺººƔƴƯƘţǀººǀƲ�ŢººƯƹŚƤƯ�ººŤƳōƾ�ŝººǀţƺǀĪƾ�ƹ�ººƳřƹřźƟƾ�
ƽŚƷŻŚƯŚŤĩǇŚŤŝ ſƹǀƖ�Ɛƫřǀƞ Źŵĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿ�řŻƺºƴ��řŶºū 

ƵŶƃ Żř�ƶƳƺưƳ�ƽŚƷ ƫŚŝǀƴƾŰƯ�ƹ�ǀśƺƏźƯ�Ǝ��Ţſŵ�ƺƃƾƿ��ƪºŰƯ��
�ƲŤƟźĭ�Ɓƹŵ��ŝ�ǀ��ƱŚŤſŹŚưƹ��ĚƿŚţ�ƲǀǀƘţ��ƞºƬŤŴƯ�ƽŚƷ�ESBLs�

ƺţƽŶǀƫ�ř��ƿ�ƶƘƫŚƐƯ�Ʋ��ŢƟźƿŸě�ƭŚŬƳř�����ř�Żř�ƝŶƷ�ƿ��Ƙţ�ƶƘƫŚƐƯ�ƲǀǀƲ�
Ʊĥ�ŚºººººƷƽ�blaTEM-Î��blaSHV-Î��blaSHV-Ò��blaCTX-M-Î��

blaCTX-M-Ï���� �blaCTX-M-Ð���� �blaCTX-M-Ö���� �blaOXA-Î��
blaGES-Î�ƹ� blaGES-ÏŹŵ�řƿƶºººƫƹż�ŚºººƷƽŽŚƳƺƯƹŵƺƀºººě��

ĥƹźŗřƿ����ŝ�Żř�ƵŶƃ�řŶū�řŻƺƴǀ�ƃŻƺƯō�ƱŚŤſŹŚưƾ�Ƹƃ�ǀ�ŤƄƸŝ�Ŷƾ��ƱŚƃŚĩ�
ŵƺŝ����
��

ſŹźŝ�ƁƹŹƾ��
�����řƿƶƫƹż�ŚƷƽ�źŤĩŚŝ�ƽ���ř�Źŵƿ��ƲƶƘƫŚƐƯ��ƽ�Ƈƺţ�ǀƠƾ�����ƩŚºſ�Źŵ�ƶĩ
ÎÐÕÖŸě�ƭŚŬƳř�ƿŵřŶƘţ��ŢƟź ÎÐÏ�ƶºƳƺưƳ��ƽ��ƶºƬưū�Żř�ƞºƬŤŴƯ� 

������ŚƯ��ƎƬų��ħźģ��ƮųŻ��Ʊƺų��ƕƺƟŶƯ��ŹřŹŵřƿ���šŚŰƃźţ��Ŝƴū�Ɩ
ƶºººƫƺƫ�ƽƶºººƫƺƫ�šŚŰºººƃźţ��ƶºººƃřźţ��ƽ�šŚŰºººƃźţ��ƁŹřƺºººĭ�

ěƺĪſƺĪƳƹźŝƾ�����ŝ�Żř�Ʊĥřƹ�šŚŰºƃźţ��ǀ���źŤƀºŝ�ƱřŹŚºưƽ�ƹ���ºŰƯ�ǀ�Ǝ
śƺƏźƯ���ƺƄºŤſŵƾƿ�����ƲŤƟźºĭ�Ɓƹŵ�ƪºŰƯ����ŝǀ���Ƹºƃ�ƱŚŤºſŹŚưǀ�Ŷ

ŤƄƸŝƾƱŚƃŚĩ� Ɩưū��ŶƳŶƃ�ƽŹƹō ƶĩ Żř �ºŝǀƲ Ʊō��ŚºƷ ÎÍÍ řƿ�ƶºƫƹż�
ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ�źŝ �ŽŚºſř��ƱƺºƯŻō��ƽŚºƷ�ŝǀ�ºƃƺǀưǀŚƾƿ 

ƞƬŤŴƯ Żř ƶƬưū �ŢƀţƀĩřǀŻřŶŢŞŨƯ�� ƫƺţǀŶ ěǀƱŚưĮ�ºŰƯ�Źŵ�ǀ�Ǝ
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Ʊĥ�ƆǀŴƄţ�ŚƷ�ƶƫƹżƿřŹŵ�ƽŚƷřŻƺƴƿĥƹźŗř�ŽŚƳƺƯƹŵƺƀě�� 

 

ƶƬŬƯ�ƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭ��ƽÏÍƵŹŚưƃ����ƽÕÏ��ƽŵ�ƹ�Źŷō�ÖÎ��

˽˿

Ʒ�źƫƺƯǀŹŚĭō�ƱƺŤƴ�ƘƋƹ�ǀƛ�ŢǀưŴţźǀźƽŰƯ�Źŵ�ǀƎTSI � Ţƀţ�
OF�ƽŻřƺƷ ŢŞŨƯ ƹ ŝƾ��ƽŻřƺºƷ �ºƠƴƯƾ �ŵŹƺºƯ �ŚºſŚƴƃƾƿ �Źřźºƣ 

ŶƴŤƟźĭƹ� Źŵ �ƎǀŰƯTSBƹŚů�ƽ�ÎÍ�ŶƇŹŵ�Źŵ�ƩƹźƀºǀƬĭ�ÏÍ��
ƶūŹŵ�ƾŤƳŚſ�ƽ�ŵřźĭƽŹřŶƸĮƳ� �ŶƳŶƃţŚ Źŵ �Ʋºƿř �ƶºƘƫŚƐƯ �ŵŹƺºƯ 

ƵŵŚƠŤſř Źřźƣ ŶƳźǀĭ���
Ƙţǀǀ�ƲſŚƀůǀŢŤƳō�ƾ�ŝǀţƺǀĪƾŐţ�ƹ�ǀƿŶ ţƺƴƟǀĜƾƺſ�ƿƶ�ŚƷƽ�ŶƫƺƯ�

ESBLs��šŚƄƿŚƯŻō ŢǀſŚƀů ŤƳōƾ�ŝǀţƺǀĪƾ ƶŝ ƁƹŹ Ʀƀƿŵ 

�ŹŚºĭō ��ƘƯ�ƢºŞƏ�ƱĥƺºǀƠƿŵ�ºǀŹŚ� CLSI���ŚƷŵŹřŶƳŚŤºſř�ƶƀºſŒƯƽ�
ŚƯŻōƿƷŚĮƄƾ��ƫŚŝ�ƹ�ǀƴƾ����Ƹţ�Śŝ�ƹǀƶ��ƽ�ƀƳŚĜſƺſ�ǀ�Ƴ�Ʊƺǀ���ŶƴƫŹŚƟ�ĨƯ�Ʈ

�ƹŹ�ŢƄºĩ�ƹƽººŰƯ�ǀ�Ʒ�źƫƺºƯ�Ǝǀ�ŹŚºĭō�ƱƺººŤƴ���ŢĩźººƃMerck�� �
ƱŚººưƫō���Ÿººě�ƭŚººŬƳřƿŢƟź��ÎÓ���ĥƹźŗř�ŽŚƳƺƯƹŵƺƀººěƿřŻƺººƴ� �

ATCC ÏÔÕÒÐƶŝ����ĩ�ƩźºŤƴĩ�ƱřƺºƴƗǀ�ºƠƾ�ŵŹƺºƯ����Źřźºƣ�ƵŵŚƠŤºſř�
ŢƟźĭ��ƯŚưţƾ�Ʀƀºƿŵ���ƽŚºƷ �ƾºŤƳō��ƾƨǀţƺºǀŝ Żř �ŢƧźºƃ Mast 

ƬĮƳřǀ�žƽŹřŶƿźų ŶƳŶƃ� ƾŤƳō�Ʀǀţƺǀŝ�ƽŚƷ �Ţƀºţ �ƵŶºƃ��ƪƯŚºƃ�
ŻŚŤƠººſƿŶƿƮ��ÐÍƭźººĭƹźƨǀƯ��ƀººĩŚţƺƠſ��ǀƮ��ÐÍ�ƭźººĭƹźƨǀƯ���
źŤƠſƿƱƺƀººĩŚ��ÐÍ�ƭźººĭƹźƨǀƯ�ƭŚººƳƹźţŻō����ÐÍ�ƭźººĭƹźƨǀƯ���
ŚƯŚŤƴūººƿƀǀƲ��ÐÍ�ƭźººĭƹźƨǀƯ�ě��ǀººſřźĜǀƬǀƲ��ÐÍ�źƨǀƯƭźººĭƹ���

ſǀſŚƀĩƺƬƟƹźĜǀƲ��ÐÍ�ƭźĭƹźƨǀƯ���ř�ƹƿưƾ�Ʈƴě��ÐÍ��ƭźºĭƹźƨǀƯ��
ŶƳŵƺŝ.�ƺſ�ƿƶ�ŚƷƽ��������ºŤƳō�Žǈºĩ�ƶºſ�ƪƣřŶºů�ƶºŝ�ƭƹŚƤƯ�ƾ�ŝǀţƺ�ºǀĨ�

�ƮƴěŚŝŹŚĩ��ŗƺĩƹŹƺƬƟ��ŚƷǀƱƺƫƺƴ��ƴě��ŚƷƾ�ſǀƬǀƲ��ŹƺĜſƺƫŚƠſ��ŚƷƿƲ����ŚºƷ
ƭŚŤĩŚŝƺƳƺƯ���Ưō�ƹ�ŚƷǀƬĭƺƴǀŻƺĪƿŚƷŶ��ƶŝ��ƺſ�ƱřƺƴƗƿƶ�ŚƷƽ�����ƶºŝ�ƭƹŚºƤƯ�

�ƹŹřŵ�Ŷººƴģ�MDR�ººƔƳ�Źŵ���ŶƳŶººƃ�ƶººŤƟźĭ�ź�ř�ƿƶººƫƹż�ƽŚººƷ�
�ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ�ŝŽŚſřź�ƁƹŹ�Double-Disk-Diffusion�

Żř źƔƳ�ůƽŚƷŻŚƯŚŤĩǇŚŤŝ�Źƺƌ ſƹǀƖ Ɛƫřǀƞ ŵŹƺƯ ſŹźŝƾ �Źřźºƣ 

ŶƴŤƟźĭ���ř�Źŵƿ�ƁƹŹ�Ʋ�ƺſ�ƿƶ�ŚƷƽ���ĥƹźŗř�ŽŚƳƺƯƹŵƺƀºěƿ�řŻƺºƴ��Źŵ
Ƭěǀ��Ʒ�źƫƺƯ�Ţǀ������ŵ�žĜſ��Ŷƃ�Ƶŵřŵ�ŢƄĩ�ŹŚĭō�ƱƺŤƴƿĨƀ��ŚºƷƽ�ÐÍ�
ƯǀƯźĭƹźĪƾ�ŻŚŤƠſ�ƿŶƿ�ƀĩŚţƺƠſ��Ʈǀ�źŤƠſ��Ʈƿ����ƭŚƳƹźţŻō�ƹ�ƱƺƀĩŚ

����ƶƬƇŚƟ�ƶŝ�ƶŞƫ�ƶŝ�ƶŞƫ��ƽ�ÏÍ�Ư�ǀƬƾ�źŤƯƽ���Żř�ƿŶĪƿ���Ƭě�ŮƐſ�Źŵ�źĮ�ºǀ�Ţ
��Ŷƃ�Ƶŵřŵ�Źřźƣ���Ƭě�Źŵǀ��Ƴ�ƭƹŵ�Ţǀ�ŵ��żƿĨƀ��ŚºƷƽ�ÐÍ�Ư�ǀ�ºƯźĭƹźĪƾ�

ŻŚŤƠſƿŶƿ�ƀĩŚţƺƠſ��Ʈǀ�źŤƠſ��Ʈƿ��������ƶºŝ�ƶŞƫ�ƶŝ�ƶŞƫ��ƭŚƳƹźţŻō�ƹ�ƱƺƀĩŚ
ƶƬƇŚƟ��ƽ�ÏÍ�Ư�ǀƬƾ�źŤƯƽ���Żř�ƿŶĪƿ������żºĩźƯ�Źŵ�ƹ�Ƶŵřŵ�Źřźƣ�źĮ�Ƭě��ºǀ�Ţ

ƿ�ŵ�Ĩƿ��ĨƀÐÍ����ƶºŝ�ÎÍ�Ư�ǀ�ºƯźĭƹźĪƾ��ƀºĩƺƯō�ƾ��ºſ�ǀƬǀƲ���ºſř�ǀ�Ŷ
ƳǇƹǈĩǀ���Ŷƃ�Ƶŵřŵ�Źřźƣ�Ĩ��řżƟřƿ��ƶƫŚƷ�źƐƣ�Ƃ��ƽ��ŹŚºƸƯ�ƽ��ºŝ�ǀ��Żř�Ƃ� �

Ò�Ư�ǀƬƾ�Ƭě�Źŵ�źŤƯǀƹŚů�Ţƽŵ�ƿſř�ĨƀǀƳǇƹǈĩ�Ŷ�ºǀ�ƶºŝ��Ĩ���ƱřƺºƴƗ
ƺſƿƶ�ƽ�ŶƫƺƯ�ESBLƘţ�ǀǀŵźĭ�ƲƿŶ����

šŚƘƫŚƐƯ Ưƺ�ƾƫƺºƨƫ �ƽřźºŝ ţŐ�Ŷºǀƿ �ŵƺºūƹ Ʊĥ��ƽŚºƷESBLs ��� �
ƶŝ�ŹƺƔƴƯ �ũřźŴŤºſř DNA ƯƺƳĥ�ºǀĨ �ŢºƸū ��ƭŚºŬƳř PCRŻř 

ƁƹŹ ƱŶƳŚƃƺū ŵźĭ�ƵŵŚƠŤſřƿŶ��ŨĪţ�ºǀź Ʊĥ���ƽŚºƷ��ŵŹƺºƯ��ƶºƘƫŚƐƯ� �
�blaTEM-Î��� �blaSHV-Î��� �blaSHV-Ò��� �blaCTX-M-Î��blaCTX-M-Ï��

blaCTX-M-Ð��blaCTX-M-Ö��blaOXA-Î��blaGES-Î�ƹ�blaGES-Ï��Śŝ 

ƵŵŚƠŤſř Żř ŢƠū řźěƿŚƷźưƽ�Ƹţǀ�ƶŻř�ƵŶƃŢĩźƃ �ºſǀ�ƱĥŚƴ��ƭŚºŬƳř
ŵźĭ�ºƿŶ���ƩƹŶºū�Î�� �źĩŹŚºƯ�ŻřÎÍÍbp �����ŢƧźºƃ�Żř�ƵŶºƃ�ƶºǀƸţ

Fermentase��Őţ�ŢƸūǀƿ��ƫƺĪƫƺƯ�ƱŻƹ�Ŷƾ���ŨĪţ�šǇƺƈºŰƯ��ºǀ�ź
����Ŷºƃ�ƵŵŚƠŤºſř�ƵŶƃ�����ƶºƳƺưƳ�ŻŹƺºƟƹźŤĪƫř������Ʃĥ�Źŵ�ŚºƷÏ�Î��ŶºƇŹŵ�
��ƵŶƃ�ƭŚŬƳř�ŻƹŹŚĭō����ĬƳŹ�Żř�žě��Ưōǀżƽ�ţř�Śŝ�ǀŶƿŚƯƹźŝ�ƭƺƿŚŤƳ��Ŷƿ�Ū

�ŚŝUVŶƃ�ƵŶƷŚƄƯ����
��
ƿƶŤƟŚ�ŚƷ��

�����Źŵ řƿƲ �ƶºƘƫŚƐƯ�ÎÍÍ řƿ�ƶºƫƹż��ĥƹźŗř�ŽŚƳƺƯƹŵƺƀºěƿ�řŻƺºƴ�Żř 

ƶƳƺưƳ�ƽŚƷ ƞƬŤŴƯ ƪƯŚƃ�ÏÐƶƳƺưƳ��ƽ��ŹřŹŵř�ÎÕƶƳƺưƳ��ƽ��ƶƃřźţ�
ÎÔƶººƳƺưƳ��ƽ��ƕƺƟŶººƯ�ÎÎƶººƳƺưƳ��ƽ��ƮººųŻ�ÒƶººƳƺưƳ��ƽ�Ʊƺººų�� �
ÑƶººƳƺưƳ��ƽ�ěƺĪººſƺĪƳƹźŝ�šŚŰººƃźţ�ƾ��ÐƶººƳƺưƳ��ƽ��ƎººƬų�� �
Ï�ƶƳƺưƳ���ƽ�����Ʊĥřƹ�šŚŰƃźţ�Î�ƶƳƺưƳ���ƽ������ƁŹřƺºĭ�ƶƫƺƫ�šŚŰƃźţ�
Î�ƶƳƺưƳ���ƽ�ŚƯ�ƿ����Ŝƴū�ƖÎ�ƶƳƺưƳ���ƽ��ƹ�ħźģ��ÎÑ��ƶºƳƺưƳ���ƽ��ºŰƯ�ǀ�Ǝ

ŝ�śƺƏźƯǀƱŚŤſŹŚư��ƺƄŤſŵƾƿƲŤƟźĭ�Ɓƹŵ�ƪŰƯ�ƹ����ŵƺºŝ�Źŵ� 

ƂƿŚƯŻō ŢǀſŚƀů �ƾºŤƳō��ƾƨǀţƺºǀŝ Źŵ �ŚƯŚŤƴū��ƵŚĮƄºƿŚƯŻō�ºƿƀǀ�Ʋ
�ƲƿźŤƄºǀŝ �ŢºǀƫŚƘƟ �ŶºƋ �ºěƾſŚƳƺƯƹŵƺƀ řŹ Źŵ �Ʋǀºŝ �ƪºƯřƺƗ 

ƯŶººƋǀŝƹźĪƾƾƟźƈººƯ� �Ţººƃřŵ��ƩƹŶººūÏ���ŝººǀźŤƄƿƯ�Ʋººǀ�Ʊřż
������ºŤƳō�ƶºŝ�ƍƺºŝźƯ�ŢƯƹŚƤƯƾ�ŝǀţƺ�ºǀ�ě�Ĩǀ�ºſřźĜǀƬǀƲ��ÐÓ��ŶºƇŹŵ����ƹ

źŤưĩƿ�Ư�ƲǀƱřż�ŢƯƹŚƤƯ���ſ�ƶŝ�ǀſŚƀĩƺƬƟƹźĜǀƲ��ÎÓ�ŶƇŹŵ����ŵƺºŝ��
Źŵ��ƁƹŹDouble-Disk-DiffusionŻř��ÎÍÍ�ƿƺººººººſƶ�ƽ�

ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ� Õ�ƶƿƺſ�ƽţƺŤƟ�ǀĚ �ŻŚºƯŚŤĩǇŚŤŝ �ºſƹǀƖ�
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��ƱřŹŚƨưƷ�ƹ�ƾƸūƺţ�řźƷŻ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÏÍƵŹŚưƃ����ƽÕÏ��ƽŵ�ƹ�Źŷō�ÖÎ��

˽̀

Ɛƫřǀƞ ŢŞŨƯ ŶƳŵƺŝř�źŨĩř�ƶĩ�ƿƺſ�Ʋƿƶ�ƶƳƺưƳ�Żř�ŚƷ�ŚƷƽ��ƹ�ƶºƃřźţ�
��ŶƳŵƺŝ�ƵŶƃ�řŶū�ŹřŹŵř��Żř�Õƺſ�ƿƶ�ƽ��ŶƫƺƯESBLs��Ñ�ƺºſ�ƿƶ�ƽ�
���ƹŹřŵ�Ŷƴģ�ƶŝ�ƭƹŚƤƯ��MDR�����ŝ�ƹ�ŶºƳŵƺŝ�ºǀźŤƄƿ�����ƶºŝ�ŢºƯƹŚƤƯ�Ʋ

ěǀſřźĜǀƬǀ�ŵ�ƲƿŶƃ�ƵŶ��ŝ�Żřǀƪĩ�Ʋ�ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ���ŵŹƺºƯ
��ř�Źŵ�ƶƘƫŚƐƯƿ����ƂƷƹĦě�ƲÔ�ŶƇŹŵ�������ºŤƳō�ƶºưƷ�ƶºŝ�ƾ�ŝǀţƺ�ºǀĨ��ŚºƷƽ�
�ƵŶƃ�Ţƀţ�����ƹ�ŶºƳŵƺŝ�ŽŚƀů��Õ��ŶºƇŹŵ�������ƶºŝ�ŚºƸƴţ��ºƿ����ƪºƯŚƗ�Ĩ

ŝƶ�ƹƿ�ě�ƵĦǀſřźĜǀƬǀŶƳŵƺŝ�ƭƹŚƤƯ��Ʋ��ÐÍ�ŶƇŹŵ�ƺºſ�ƿƶ���ƶºŝ�ŚºƷ���ƱřƺºƴƗ
MDR�Ƙţ�ǀǀ�ŶƳŶƃ�Ʋ����ƩƹŶūÐ��ƺºĮƫř�ƽ��ſŚƀºů�ǀ����ŢºƯƹŚƤƯ�ƹ�Ţ

ŤƳōƾ�ŝǀţƺǀĪƾ�Õ�ƺſ�ƿ��ĥƹźŗř�ŽŚƳƺƯƹŵƺƀě�ƶƿřŻƺƴƽ���ŶƫƺƯ�ESBL�
���ƶƳƺưƳ�Żř�ƵŶƃ�řŶū��ŚºƷƽ��ƫŚºŝ�ǀƴƾ���ºŰƯ�ƹ�ǀ���ŝ�śƺºƏźƯ�Ǝǀ��ƱŚŤºſŹŚư

ƸƃǀŤƄƸŝ�Ŷƾ�ºƯ�ƱŚƄƳ�řŹ�ƱŚƃŚĩ�ƾ��ŶºƷŵ��Żř�Õ��ƿƺºſƶ�ƽ ESBL 

�ŢŞŨƯ Ïƺſ�ƿ�ƶŚŝ �ƽŚºƷźưƿřźě �ƺºŝźƯƍ �ƶºŝ Ʊĥ�blaSHV-Î��ƹƱĥ�
blaSHV-Ò��Îƺſ�ƿ�ƶŚŝ ƽŚƷźưƿřźě�ƍƺŝźƯ �ƶºŝ �ƱĥblaCTX-M-Î�

ƹ�Õƺſ�ƿ�ƶŚŝ �ƽŚºƷźưƿřźě �ƍƺºŝźƯ �Ʊĥ�ƶºŝ� blaGES-Ï�ƽŚƷŶºƳŚŝ 

�ƾƇŚƈºŤųř �ŶºƳŵřŵ���ŚºſƿƱĥ�ź���ºƷ�Źŵ�ŚºƷǀ��ƺºſ�Żř�ƭřŶºĩ�Ģƿ��ŚºƷ�ƶ
ŚſŚƴƃƾƿŶƳŶƄƳ����

��

�ƩƹŶūÎ��ƾƫřƺţ ƽŚƷźưƿřźě ŵŹƺƯ �ƹ�ƵŵŚƠŤſřƵŻřŶƳř�ƽƩƺƈŰƯ� (bp) Ʊĥ�ŚƷ�ƽESBLs ƶƘƫŚƐƯ�Ʋƿř�Źŵ���
��

Ʊĥ�ƕƺƳ řźěƿźư�� ƫřƺţƾ� (Ò´ to Ð´) ƩƺƈŰƯ�ƵŻřŶƳř (bp)�� ƖūźƯ 

TEM-1 
TEM-1 A 
TEM-1 B 

ATAAAATTCTTGAAGACGAAA 
GACAGTTACCAATGCTTAATCA 

ÎÍÕÍ ÒÏ 

SHV-1 
SHV-1 A 
SHV-1 B 

TGGTTATGCGTTATATTCGCC 
GGTTAGCGTTGCCAGTGCT 

ÕÓÒ ÒÏ 

SHV-5 
SHV-5 A 
SHV-5 B 

ACTGAATGAGGCGCTTCC 
CGCACCCCGCTTGCT 

ÏÏÍ ÒÐ 

OXA-1 
OXA-1 A 
OXA-1 B 

AGCCGTTAAAATTAAGCCC 
CTTGATTGAAGGGTTGGGCG 

ÖÍÕ ÒÏ 

CTX-M-1 
CTX-M-1 A 
CTX-M-1 B 

GCGATGTGCAGCACCAGTAA 
GGTTGAGGCTGGGTGAAGTA 

ÓÍÒ ÒÑ 

CTX-M-2 
CTX-M-2 A 
CTX-M-2 B 

CGGAATTCATGATGACTCAGAGCAT
TCG 

GCTCTAGATTATTGCATCAGAAACC
GTG 

ÓÍÒ ÎÔ 

CTX-M-3 
CTX-M-3 A 
CTX-M-3 B 

GGTTAAAAAATCACTGCG 
TTACAAACCGTCGGTGA 

ÕÔÐ ÒÐ 

CTX-M-9 
CTX-M-9 A 
CTX-M-9 B 

TATTGGGAGTTTGAGATGGT 
TCCTTCAACTCAGCAAAAGT 

ÖÐÏ ÒÏ 

GES-1 
GES-1 A 
GES-1 B 

ATGCGCTTCATTCACGCAC 
CTATTTGTCCGTGCTCAGG 

ÕÓÍ ÎÔ 

GES-2 
GES-2 A 
GES-2 B 

GTTTTGCAATGTGCTCAACG 
TGCCATAGCAATAGGCGTAG 

ÐÔÎ ÒÍ 
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Ʊĥ�ƆǀŴƄţ�ŚƷ�ƶƫƹżƿřŹŵ�ƽŚƷřŻƺƴƿĥƹźŗř�ŽŚƳƺƯƹŵƺƀě�� 

 

ƶƬŬƯ�ƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭ��ƽÏÍƵŹŚưƃ����ƽÕÏ��ƽŵ�ƹ�Źŷō�ÖÎ��

˽́

�ƩƹŶūÏ���ƾĪǀţƺǀŝ�ƾŤƳō�ŢƯƹŚƤƯ�ƹ�ŢǀſŚƀů�ƽƺĮƫřÎÍÍƵŶƃ�řŶū�řŻƺƴƿĥƹźŗř�ŽŚƳƺƯƹŵƺƀě�ƶƫƹżƿř�� �
ƶƳƺưƳ�Żř��ƱŚƃŚĩ�ƾŤƄƸŝ�ŶǀƸƃ�ƱŚŤſŹŚưǀŝ�śƺƏźƯ�ƎǀŰƯ�ƹ�ƾƴǀƫŚŝ�ƽŚƷ��

ŽŚƀů��
ŶƇŹŵ 

Ǝſřƹ�Ŷů��
ŶƇŹŵ 

ƭƹŚƤƯ��
ŶƇŹŵ 

ƺĮƫřƽſŚƀů�ǀƯ�ƹ�ŢŢƯƹŚƤ  

ŤƳō�ƕƺƳƾ�ŝǀţƺǀĨ  

ÓÑ Í ÐÓ �ƲǀƬǀſřźĜǀě�µgÎÍÍ���
ÎÐ ÒÕ ÏÖ �ƮǀƀĩŚţƺƠſ�µgÐÍ� 

ÓÖ Ï ÏÖ �Ʈƴě�ƾưƿř�µgÎÍ���
ÓÏ ÎÐ ÏÒ �ƱƺƀĩŚƿźŤƠſ�µgÐÍ� 

ÔÒ Ï ÏÐ �ƲǀƀƿŚƯŚŤƴū�µgÎÍ� 

ÔÐ Ó ÏÎ �ƮƿŶƿŻŚŤƠſ�µgÐÍ� 

ÔÍ ÎÎ ÎÖ �ƭŚƳƹźţŻō�µgÐÍ� 

ÔÐ ÎÎ ÎÓ ƲǀſŚƀĩƺƬƟƹźĜǀſ�µgÒ���
 

�ƩƹŶūÐ����ƽƺĮƫř�ƾĪǀţƺǀŝ�ƾŤƳō�ŢƯƹŚƤƯ�ƹ�ŢǀſŚƀůÕ�ŶƫƺƯ�řŻƺƴƿĥƹźŗř�ŽŚƳƺƯƹŵƺƀě�ƶƫƹżƿř�ESBLƵŶƃ�řŶū��� �
ƶƳƺưƳ�Żř�ƱŚƃŚĩ�ƾŤƄƸŝ�ŶǀƸƃ�ƱŚŤſŹŚưǀŝ�śƺƏźƯ�ƎǀŰƯ�ƹ�ƾƴǀƫŚŝ�ƽŚƷ��

ŽŚƀů��
ŵřŶƘţ 

Ǝſřƹ�Ŷů��
ŵřŶƘţ 

ƭƹŚƤƯ��
ŵřŶƘţ 

ƺĮƫřƽſŚƀů�ǀŢƯƹŚƤƯ�ƹ�Ţ 

ŤƳō�ƕƺƳƾ�ŝǀţƺǀĨ 

Ï Í Ó �ƲǀƬǀſřźĜǀě�µgÎÍÍ���
Î Ï Ò ƮǀƀĩŚţƺƠſ��µgÐÍ� 

Ï Î Ò �ƮƿŶƿŻŚŤƠſ�µgÐÍ� 

Ï Î Ò �ƱƺƀĩŚƿźŤƠſ�µgÐÍ� 

Ñ Í Ñ �Ʈƴě�ƾưƿř�µgÎÍ���
Ñ Í Ñ �ƲǀƀƿŚƯŚŤƴū�µgÎÍ� 

Ð Î Ñ �ƭŚƳƹźţŻō�µgÐÍ� 

Ñ Ð Î �ƲǀſŚƀĩƺƬƟƹźĜǀſ�µgÒ���
��

ŦŰŝ��
�����ŚººŤƳƿƺººĮƫř�ŪƽſŚƀººů�ǀ���ƶººĩ�ŵřŵ�ƱŚƄººƳ�ŢººƯƹŚƤƯ�ƹ�Ţ� �

ŝǀźŤƄƿ���ě�ƶŝ�ŢƯƹŚƤƯ�ƲǀſřźĜǀƬǀ�ƀĩŚţƺƠſ��Ʋǀ��ř�ƹ�Ʈƿưƾ�����ƱŚƄºƳ�Ʈƴºě
Ŷººƃ�Ƶŵřŵ��ŝººǀźŤƄƿſŚƀººů�ƲǀŚƯŚŤƴū�ƶººŝ�ŢººƿƀǀƲ�ŻŚŤƠººſ�ƿŶƿƮ��

ſǀ�ſŚƀºĩƺƬƟƹźĜǀ�ŵźĭ�ƵŶƷŚƄººƯ�ƭŚºƳƹźţŻō�ƹ�Ʋ�ºƿŶ��ƶººƘƫŚƐƯ�Źŵ�ƽ�
�����ƹŹ�źºŝ�ƵŶºƃ�ƭŚŬƳřƽ���ĥƹźŗř�ŽŚƳƺƯƹŵƺƀºěƿ�řŻƺºƴ������Żř�ƵŶºƃ�řŶºū

ŝǀ�ĮŤųƺººſ�ƱřŹŚººưƾ�ƩŚººſ�Źŵ�ÏÍÍÐř�Źŵ�ººƿƱřźŢººƯƹŚƤƯ���ƶººŝ�
ƾŤƳō�Ʀǀţƺǀŝ�ƽŚƷ ƿřƹ�ƲǀſŚƀƧƺƬƟƹźĜǀſưƾ�ƶŝ�Ʈƴě�ţźţ�ºǀŜ�Î�ÏÔƹ��
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��ƱřŹŚƨưƷ�ƹ�ƾƸūƺţ�řźƷŻ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÏÍƵŹŚưƃ����ƽÕÏ��ƽŵ�ƹ�Źŷō�ÖÎ��

˽̂

Î�ÓÔ�ŶƇŹŵ��Ư�ǀ�ě�ƶŝ�ŢƯƹŚƤƯ�Ʊřżǀ�ºſřźĜǀƬǀ���ƭŚºŬƳř�ƂƷƹĦºě�Źŵ�Ʋ
���Ǝſƺţ�ƵŶƃŚƿƹŚū������ƩŚſ�Źŵ�ƂƳřŹŚĪưƷ�ƹ�ÏÍÍÕ��ÏÎ�ÔÐ�ŶƇŹŵ���

Ưǀ�����ƭŚƳƹźţŻō�ƶŝ�ŢƯƹŚƤƯ�Ʊřż�ſŹźŝ�Źŵƾ�ŚƷƽ�������Ǝºſƺţ�ƵŶºƃ�ƭŚºŬƳř�
��ŹƺƈƴƯ����Ə�ƱŚŤƀĩŚě�Źŵ�ƂƳřŹŚĪưƷ�ƹƾ�ƩŚſ���ŚºƷƽ�ÏÍÍÓ�ÏÍÍÑ��

ÐÍ�ŶƇŹŵ���ƴĤưƷǀ����ŚƯŚŤƴū�ƶŝ�ŢƯƹŚƤƯ�ŶƇŹŵ�Ʋƿƀǀ���Źŵ�Ʋ�ƶºƘƫŚƐƯ�
���Ƴ�Źŵ�ƵŶƃ�ƭŚŬƳřǀźŬƿ��ƶÏ�ÑÍ�ŶƇŹŵ����Ŷºƃ�ƁŹřżĭ��ÏÍ�ÎÔ����Źŵ

ƶƘƫŚƐƯ�ƽ �źƋŚůƾƳřƹřźƟƺſ�ƿƶ�ŚƷƽ�ƾºŤƳō�Ŷƴģ�ƶŝ�ƭƹŚƤƯ���Ʀºǀţƺǀŝ�
�MDR���ÐÍ����ř�ƶĩ�ŵƺŝ�ŶƇŹŵ�ƿ�Ư�Ʋǀ���ŵŚƤƯ�Żř�źŤưĩ�Ʊřżƿ��ƁŹřżĭ�ź

���ŵ�šŚƘƫŚƐƯ�Źŵ�ƵŶƃƿ��ř�Źŵ�źĮƿ�żƫŚƯ��Ʊřźƽ�Ƴ�ƹ�ƱŚŤƀĩŚě��ǀ��ƶºƘƫŚƐƯ�ż
ººưƷ�Źŵ�ƵŶººƃ�ƭŚººŬƳřǀŝ�ƲǀŚŤººſŹŚư�ƩŚººſ�Źŵ�ƱÏÍÍÒººƯ�ƾ�ŶººƃŚŝ�� �

�ÏÑ�ÏÎ���Źŵ řƿƲ ſŹźŝƾ��ÕŶƇŹŵ� ƺſƿƶ��ŶºƫƺƯ�ŚƷ��ŻŚºƯŚŤĩǇŚŤŝ 

ſƹǀƖ Ɛƫřǀƞ ŶƳŵƺŝř�ƶĩ�ƿƯ�ƲǀŵŚƤƯ�Żř�źţǇŚŝ��Ʊřżƿ�ƵŶƃ�ƁŹřżĭ�ź
��ƎſƺţŵŹƺƟŵƹƹ�����ºƬĮƳř�Źŵ�ƱřŹŚĪưƷ�ƹ�ǀ��ž�Ô�Ð��ŶºƇŹŵ��������Ʈǀºƫ�ƹ

��żƫŚƯ�Źŵ�ƱřŹŚĪưƷƽ��Ï�Ñ�ŶƇŹŵ���żƗ��ƿ��ºƴěřĥ�żƾ�����Źŵ�ƱřŹŚºĪưƷ�ƹ�
řººƿ�Ʊřź�Ð�ÑŶººƇŹŵ���ƹ�ƧŚūƺ�ƱƺººſƱřŹŚººĪưƷ�ƹ��Ô�ÔŶººƇŹŵ���
Ưƾ�ŶƃŚŝ��ÏÓƹ�ÏÒ��ÏÎ���ÎÔ�.��ƫŚů�Źŵ�ƾ����ƵŶºƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�ƶĩ�

�ƩŚſ�Źŵ�ŚƷƽ�ųř�ǀ��ř�Źŵ�źƿƱřź��ĩŚůƾ��řżƟř�Żř�ƿ��ƺſ�ŶƇŹŵ�Ƃƿƶ��ŚºƷƽ�
�ſƹ�ŻŚƯŚŤĩǇŚŤŝǀ�Ɛƫř�Ɩǀ�Ư�ƞƾ�ŶƃŚŝ��ÏÕ���ƹ�ÏÔ����ŚºŤƳƿ��Ū�ƪºƇŚů��Żř�

ƤŰţǀ�������Źŵ�ƵŶºƃ�ƭŚºŬƳř�šŚƤŚţƿ���ŶºƴƬÓ�ÏÍ�����ŶºƇŹŵ�����Ƶźºĩ�ŹŵÑ�ÏÒ�
���ŶƇŹŵŵ�ƫƺŝ�Ź�ºǀƺƽ�Ñ�ÏÐ�������ŶºƴƷ�Źŵ��ŶºƇŹŵ�ÏÔ�ÏÍ���ŶºƇŹŵ���Źŵ�

�ŝźƛ�ƩŚưƃƾ�ƱŚŤƀĩŚě�ÕÒ�ÐÒ�ŶƇŹŵ��ŶƫƺƯ�ESBLs�ºƯ�ƾ���ŶƴºƃŚŝ
ƶĩ���ƶƘƫŚƐƯ�ƶŝ�ŢŞƀƳ��ƽ����źºƋŚů���ºƳřƹřźƟ�Żřƾ�ŝ��ºǀźŤƄƽ���ŹřŵŹƺºųźŝ�

ŶƴŤƀƷ��ÐÍ�ÏÖ��Ô�ÏÑ����ř�Źŵƿ���ŝ�Żř�ƶƘƫŚƐƯ�Ʋǀ��ƲÕ�ƺſ�ƿ�ţƺƴƟ�ƶǀ�Ě
��ŢººŞŨƯÏƺººſ�ƿřŹřŵ�ƶƽƱĥ�ƹŵ�źººƷ� blaSHV-Î�ƹblaSHV-Ò��Î�

ƺſƿŵ�ƶřŹřƽ�Ʊĥ� blaCTX-M-Î�ƹÕ�ƺºſ�ƿřŹřŵ�ƶƽƱĥ��blaGES-Ï�
��Śſ�ƹ�ŶƳŵƺŝƿƱĥ�ź�Ʒ�Źŵ�ŚƷǀƺſ�Żř�ƭřŶĩ�Ģƿƶ��ŚºſŚƴƃ�ŚƷƾƿ�ŶƳŶƄºƳ���

������Źŵ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�ŚƯřŵƿźĮ�ƢƏŚƴƯ�ř�ƿŚſ�ƹ�Ʊřźƿ�ŚƷŹƺƄºĩ�ź��
ƱŚƄƳ�ƵŶƴƷŵ��ƽ��ř�Źƺƌů�ƿ�Ʊĥ�Ʋ����ƺºſ�Źŵ�ŚƷƿƶ��ŚºƷƽ���ŽŚƳƺƯƹŵƺƀºě
ĥƹźŗřƿřŻƺƴ�Ưƾ�ŶƃŚŝ��ÐÏ�ÐÎ��ÏÔ��Ô���ƮƿżƳō�ƽŚƷESBLs ��ƕƺƳ

 GES��Źŵ�ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ��ŻŚƯŚŤƧǇŚŤŝ�Żř������Źŵ�ƶºǀƫƹř�ƽŚºƷ
�ƶººƳƺĭ�ƲººƿřƾººưƳ���ŜººƬƛř�ƹ�ŶƴººƃŚŝƱō�����Śººŝ�ŜººǀƧźţ�Źŵ�ŚººƷ

ƴƿŹƺĜſƺƫŚƠſ���ƾƯƹŻƺºƯƹźƧ�ƱĥƹŶºƳř�ƽŚƷŻŚ�AmpC type���ƹ
ƮƿżººƳō�źƿŚººſ���źººǀƔƳ�ƾŝŚƀººŤƧř�ƽŚººƷOXA-types��ƵŶƷŚƄººƯ

ƾººƯ�ŶƳƺººƃ��ÐÐ���Ʊĥ�ƽŚººƷ�blaGESƶººŝ����Żř�ƾƄººŴŝ�ƱřƺººƴƗ
ƱŚưŤųŚſ��ř�ƽŚƷƿ������ƥźºŰŤƯ�ƾƨǀŤƳĥ�źƇŚƴƗ�ƽƹŹ�źŝ�ƱƹźĮŤƴ����ƪºŝŚƣ�
�ƾƯ�ƩŚƤŤƳř�ŶƴƃŚŝ���ºŤƳō�ƶºŝ�ŢŞƀƳ�ŚƸƴţ�ƶƳ�ƶĩ�ƾ�ŝǀţƺ�ºǀĨ��ŚºƷƽ�ºſƹ�ǀ�Ɩ

Ɛƫřǀƞ�����Śſ�źŝřźŝ�Źŵ�ƶĪƬŝ�ƿ�ŤƳō�źƾ�ŝǀţƺ�ºǀĨ��ŚºƷƽ�ƛ�ǀ��Ƴ�ƶŤƀºŝřƹź�ºǀ��ż
�ř�ŢƯƹŚƤƯƿ�Ư�ŵŚŬƾ���ř�ƹ�Ŷƴƴĩƿ���Ư�ŦƗŚŝ�źƯř�Ʋƾ��������ƹ�ƩźºŤƴĩ�ƶºĩ�ŵƺºƃ

�ŢƳƺƠƗ�ƱŚƯŹŵ�ŚƷƽ�ƃŚƳ�ƾ��ƶƳƺưƳ�Żř��ŚƷƽ��ř�ŶƫƺƯ�ƿ��Ʋ�żºƳōƿ���ƪĪƄºƯ�Ʈ
ŵƺƃ��ÎÏ�����Źŵřƿ��Ʋ���Ʊĥ��ƶƘƫŚƐƯblaGES-Ï����ƶºƳƺưƳ�ƶưƷ�Źŵ��ŚºƷƽ�

�ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ���ŶƫƺƯESBLs�ŚſŚƴƃ�ƾƿ��Ŷºƃ����ŢºƠƷ�
��ƶƳƺưƳ�Żř�ŵŹƺƯ�ŚƷƽ�ŝ�ǀ�źŤƀŝ�ƱřŹŚưƽ��ŝ�Źŵ�ǀ���ƹ�ƱŚŤſŹŚư�ºƿ���ƶºƳƺưƳ�Ĩ

�ŰƯ�Żřǀ�ŝ�ƎǀƱŚŤſŹŚư����ƃŹřżĭ�ƱƺƴĩŚţƾ�ƴŞƯ�ƾ��ŚſŚƴƃ�źŝ�ƾƿ�řƿ��Ʊĥ�Ʋ
��Źŵ�ĥƹźŗř�ŽŚƳƺƯƹŵƺƀěƿřŻƺƴ��Ƴ�Źŵ��ŵ�ƍŚƤƿ�ř�źĮƿ���ƵŶƄƳ�ƁŹřżĭ�Ʊřź
Ţſř����ŚƯřřźŝƽ�ƫƹř�ǀ��ŹŚŝ�Ʋ�Ǝſƺţ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�Źŵ�ƩŹƺě�ƹ

����ƩŚſ�Źŵ�ƱřŹŚĪưƷÏÍÍÍ�Ư�ǀŵǈƽ���Żř��ºƿ����Ƴƺºų�ŢƄºĩ�Ĩƾ�ŝ�ǀ��ŹŚºư
��ŹǇŚƯ�ƶŝ�ǈŤŞƯƿŚƽ��żºƜƯ�ƽ�ƹ��ƳƺƯƺƴě��ºǀŚƽ��ƳƺºƠƗ�ƾ���Źŵ�ŝǀ�ƳŚŤºſŹŚưƾ�

ƯƺººưƗƾ�Źŵ�źƟō�śƺººƴūƿŚººƤ�ƩŚººſ�Źŵ�žĜººſ�ƹ�ÏÍÍÑººƯ�ǀŵǈƽ�
��ƎſƺţŚěſ�ƱřźŤŵ�ƱřŹŚĪưƷ�ƹŤƳřĥŹō�Źǀ�Ʋ���Ţºſř�ƵŶºƃ�ƁŹřżºĭ�ƹ�

�ƂƷƹĦě�Źŵ�ŚƷƽ���ƹ��ŵŶºƘŤƯ�ƿ�ºĭĦƾ��ŚºƷƽ��ƫƺºĪƫƺƯ�ƾ��ƁƹŹ�ƹ���ŚºƷƽ�
ƣŵǀ�ŚſŚƴƃ�Ƣƾƿ�����������Ţºſř�ƶºŤƟźĭ�Źřźºƣ�ƶºƘƫŚƐƯ�ŵŹƺºƯ�Ʊō���ÐÔ�ÐÐ��
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Background and Objective: Pseudomonas aeruginosa is the most common pathogen causing nosocomial 

infections.  The aim of this study was to determine the antimicrobial susceptibility pattern and prevalence of 

ESBLs in clinical and environmental isolates of P. aeruginosa by phenotypic and genotypic techniques. 

Materials and Methods: In this descriptive study, a total of 100 P. aeruginosa strains isolated from different 

clinical and environmental specimens were used.  The antibiotic resistance pattern to eight antimicrobial 

agents was determined by disk diffusion method.  The ESBLs producing strains were confirmed by double-

disk-diffusion test, and the blaTEM-1,�blaSHV-1,�blaSHV-5,�blaCTX-M-1,�blaCTX-M-2, blaCTX-M-3, blaCTX-M-9, blaOXA-1, 

blaGES-1, and blaGES-2�genes were detected by PCR. 

Results: Piperacillin and ciprofloxacin showed the highest (36%) and the lowest (16%) resistance against the 

isolates, respectively.  Thirty percent of the total isolates were resistant to at least three classes of antibiotics.  

By double-disk-diffusion test, eight strains (8%) were ESBL positive.  According to the PCR results, the 

blaGES-2,�blaSHV-1, blaSHV-5, and blaCTX-M-1 genes were detected in 8, 2, 2, and 1 isolates of ESBLs producing 

strains respectively.  

Conclusion: The blaGES-2�gene displayed an expanded hydrolysis profile to the antibiotic imipenem.  In fact, 

this enzyme, which plays an important role in resistance to imipenem, was detected in all ESBLs producing 

P. aeruginosa strains.  This is the first report describing blaGES-2�producing P. aeruginosa in Iran. 
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