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��

ſŹźŝ�ƁƹŹƾ��
�����řƿ�ƶƘƫŚƐƯ�Ʋ��ƽ�ƇƺţǀƠƾ�ƘƐƤƯ�ƾ���ƹŹ�źŝ�ƽ�ÐÍÍ���ƶƳƺưƳ�ŹřŹŵřƽ�
�ŝ�Żřǀ�źŤƀŝ�ƱřŹŚưƽ���Śěźºſ�ƹ�ƾƿ������ŢºƳƺƠƗ�ƶºŝ�ǈŤºŞƯ���ŚºƷƽ��ŹŚºŬƯ�ƽ�
ŹřŹŵřƽ���ŝ�ƶŝ�ƶĩ�ǀƱŚŤſŹŚư��ŚºƷƽ��Ƹºƃǀ��ƳŶºƯ�Ŷƾ����ºƴŝźưƣƾ��ƮºƃŚƷ���ƹ�
ŚƯŻōƿƵŚĮƄ�ŚƷƽ�ŴƄţ�ǀ�ŞƏ�Ɔƾ���ƺų�źƸƃ�ƂƳřŵ�ƹ�źƸƯ�ƽ��ƶºƘūřźƯ�
Ƶŵźĩ����ŶƳŵƺŝ��Ə�Źŵƾ�Ñ������ƵŚƯ�ŵřŵźų�Żř�ƵŚƯ��ƩŚſÎÐÖÎ���źƸºƃ�Śţ�ƿ�Źƺ
��ƩŚſÎÐÖÎ��Ÿě�ƭŚŬƳřƿŢƟź��ƶƳƺưƳ�ŚƷƽ�Ɩưū��Źƹōƽ�ƵŶƃ�����Żř�žºě�

�źŤĩŚŝ�ŢƄĩƽ��ƹŹ�źŝƽ�ŰƯ�ǀ��ƎEMB�����Ţƀºţ�ƭŚŬƳř�ƹ�ŹŚĭō���ŚºƷƽ�
ŝǀººƃƺǀưǀŚƾƿººƣřźŤƟř�ƾƔƳ�ººǀ�źTSIººſ��ǀººſ�Ʊƺưǀ��Żō�ƵŹƹř��šřźŤ

MR/VP���SIM��ř��ŵŹřŶƳŚŤºſř�ƩƹŶū�Żř�ƵŵŚƠŤſř�Śŝƿ�ƶºƫƹż��ŚºƷƽ�
źƃřººƿƄǀƬĩŚƾŻŚººſřŶū�ƽŵźĭ�ƿŶººƳŶ��ººŤƳō�ŢººƯƹŚƤƯƾ�ŝººǀţƺǀĪƾ� �

���ŤƳō�Ţƀţ�ƭŚŬƳř�Śŝƾ�ŝ�ºǀ��źƏ�Żř�ƭřźĭƺ�ºƿ�����ŵ�Żř�ŹŚƄºŤƳř�ƁƹŹ�Ƣ�ºƿĨƀ� �
�Disk Diffusion Method��ŵ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ºƿĨƀ��ŚºƷƽ�
ŤƳōƾ�ŝǀţƺǀ�Ƹţ�Ĩǀ������ƪƯŚƃ�ŜƏ�ƲţŵŚě�Ţĩźƃ�Żř�ƵŶƃ�ƶ��ƯŚŤƴū�ºǀƀǀ�Ʋ
�ÎÍ�ƭźĭƹźƨǀƯ���źţƺĩ��ƿ���ƩƹŻŚƀºĩƺư�ÏÒ�Î��ƭźºĭƹźƨǀƯ����ºſř��ǀ�Ŷ
ƳƫŚǀŶƿƀºººººĪǀ�Ĩ�ÐÍƭźºººººĭƹźƨǀƯ��ſ��ǀſŚƀºººººĩƺƬƟƹźĜǀ�Ʋ� �
�ÒƭźººĭƹźƨǀƯ��ř��ƿººưƾ�Ʈƴººě��ÎÍƭźººĭƹźƨǀƯ��ŻŚŤƠººſ��ƿŶƿ�Ʈ� �
�ÐÍƭźººĭƹźƨǀƯ��ƴƠƯřźƬĩ��ǀ�ƪººĪ�ÐÍƭźººĭƹźƨǀƯ��ººĜƯō��ƾ�ººſǀƬǀ�Ʋ� �
�ÎÍ�ƭźººººĭƹźƨǀƯ�Ƴ��ǀŗƺººººŤƳřŹƺƟƹźŤǀƲ��ÐÍÍƭźººººĭƹźƨǀƯ����

ƀĩƺƯōƾ�ſǀƬǀ��Ʋ�ÐÍ�ƭźĭƹźƨǀƯ���Ƙţǀǀ�ŵźĭ�Ʋƿ���ƹ�Ŷ�ƵŻřŶƳř�Śŝ�ĭ�ºǀźƽ�
ƶƫŚƷ��ƽ�ƭŶƗ���������Ư�Ƃºĩ�Ǝºų�Ǝºſƺţ�ŶƃŹ�ǀ�ºƬƾ��źºŤƯƽ���ƺºſƿƶ��ŚºƷƽ�

��Ƴ�ƹ�ŽŚƀůǀ�������ƭƹŚºƤƯ�ƹ�ŽŚƀºů�ƶưźƃř�ºƿƄǀƬĩŚƾ������Żř�ƵŵŚƠŤºſř�Śºŝ�



�ƾŝŚƿŵŹ�ƱĥsulÏŹŵ��ƾƬĩŚǀƄƿźƃř� 
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�ƩƹŶºººūCLSI�ºººƴĤưƷ�ƹ�ŶƳŶºººƃ�ƆŴƄºººƯ�ǀ�ŢºººƯƹŚƤƯ�Ʋ
ŤƳōƾ�ŝǀţƺǀĪƾ�řźŝ�ƽ�ŤƳō�ƾ�ŝǀţƺǀ�źţƺĩ�Ĩƿ������Żř�ƵŵŚƠŤºſř�Śºŝ�ƩƹŻŚƀĩƺư

ƁƹŹ�ŚƷƽ�ř�ƿ���ŹřŸĭ�ƶƐƤƳ��ĨƷŚģ�ŵŚŬƽ��ŵ�ƹ�ƿ�ŸƛŚĩ�Ĩƀƽ���ƵŵŚºſ�
�Blank Disk��Ƙţǀǀŵźĭ�Ʋƿƶĩ�Ŷř��ºƿƁƹŹ�Ʋ���řźºŝ�ŚºƷƽţ�Ś�ºǀƿ�Ŷ

�ŚºŤƳƿ�ºŝ�Ūƶ��ř�ƵŶºƯō�Ţººſŵ�ººŤƳō�Ţƀºţ�Żƾ�ŝ�ºǀ�ŵźĭ�ƭŚºŬƳř�ƭřźĭƺººƿŶ�� �
MIC�Ư�ƁƹŹ�Żř�ƵŵŚƠŤººſř�Śººŝ�ǀŵƹźĪƿ��ťřźººŝ�ƲººƃƺƬ�žĜººſ�ƹ

MBC�řźŝƽ�ŤƳō�ƾ�ŝǀţƺǀ��Ĩźţƺĩƿ��ƺſ�Źŵ�ƩƹŻŚƀĩƺưƿƶ�ŚƷƽ��ƭƹŚƤƯ
źƃřƿƄǀƬĩŚƾ���źţƺĩ�ƶŝ�ŢŞƀƳƿ�ƩƹŻŚƀĩƺư�Ƙţǀǀ�ŵźĭ�Ʋ�ºƿŶ����žĜºſ
řźŝƽ���ŬƳŻ�Ƃƴĩřƹ�ƭŚŬƳř��ºǀƵź��ƽ�Ƭě�ǀ�Żřźºư��PCR�����řŶºŤŝřDNA��

����ƹŹ�źŝ�ŢƄĩ�Żř�žěƽ�ŰƯ�ǀ��Ʒ�źƫƺƯ�Ǝǀ������Żř�ƵŵŚƠŤºſř�Śºŝ��ŹŚºĭō�ƱƺŤƴ
ĩººǀ�ũřźŴŤººſř�Ţ�MBST��ŵźĭ�ũřźŴŤººſřººƿŶ��ƫřƺººţƾ�ŢººƠū�
řźěƿ�ƇŚƈŤųř�źưƾ�řźŝ�ƽ���Ʊĥ�sulÏ����ŢºƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƶĩ
�ƶŝŻ�šŹƺƇƿŵƺŝ�ź���
��

 Forward: 5´- GCGCTCAAGGCAGATGGCATT- 3´  
 
 Reverse: 5´- GCGTTTGATACCGGCACCCGT - 3´   
 

�ƂƴºººĩřƹPCRŚºººƸƳ�ƮºººŬů�Źŵ�ƾƿ�ÏÒ�ƹźƨǀƯźºººŤǀƫ�ƪƯŚºººƃ�� �
Ò�ÎÒ�ƹźƨǀƯźŤǀƫ���źŤſř�źƐƤƯ�śōƿ���ƪÒ�Ï�ƹźƨǀƯ�źºŤǀƫ����źƟŚºŝxÎÍ��

mMÒÍ�Żř�Ò�Î�ƹźƨǀƯźººººººººººŤǀƫ�MgClÏ��lxÎdNTP�ÎÍ�
ƯǀƬƾ�ŹǇƺƯ��lxÎřźě�ƿ�źưÎÍě�ǀŻř�ƩƺƯƺĪ�ƭřŶºĩ�źƷ��l xÏ�DNA�

��ƺĮƫřlxÒ�Í Taq DNA polymerase �l)x�(ÒU/�Ə�Źŵƾ�
ÐÒ�ſ�ǀ��ƶƯŚƳźŝ�ŢŰţ��ƪĪ��ƽ�ƳŚƯŻ�ƾ�ŚſƺƯźţ�ƿ����ƶºƬůźƯ�ƪƯŚºƃ�źƬĪ��ƽ�
ƫƹřǀ��ƱŶƃ�ŻŚŝ�ƶ�Ï���ƶŤƃŹ�DNA����šŶƯ�ƶŝ�Ò�ƣŵ�ǀ����ŚºƯŵ�Źŵ�ƶºƤƽ�ÖÑ�

ƶūŹŵ��ƽ�ƀƬſ�ǀ�����ƱŶƃ�ŻŚŝ�ƶƬůźƯ��ŽƺÏ�����šŶƯ�ƶŝ�ƶŤƃŹ�ÐÍ�ƳŚŧ��ºǀ�ƶ
�ŚƯŵ�Źŵƽ�ÖÑ�ƶūŹŵ���ƽ�ƀƬſ�ǀ�ƶƬůźƯ��Žƺ��ƽ��řźě�ƩŚƈţř�ƿ����ƶºŝ�ŚºƷźư
��šŶƯÎ�ƣŵ�ǀ��ŚƯŵ�Źŵ�ƶƤƽ�ÓÎ��ƀƬſ�ƶūŹŵ�ǀ��ƶºƬůźƯ��Žƺ��ƽ�ƺƏ��ºƿ�ƪ

�ƶŤƃŹ�ƱŶƃ��ƽ������šŶºƯ�ƶŝ�ƝŶƷ�Ï�ƣŵ�ǀ����ŚºƯŵ�Źŵ�ƶºƤƽ�ÔÏ��ƶºūŹŵ���ƽ�
ƀƬſǀ��ƶƬůźƯ�ƹ�Žƺ��ƽ�ƺƏ�ƿ��ŚƸƳ�ƱŶƃ�ƪƾƿ�����šŶºƯ�ƶŝ�Ô�ƣŵ�ǀ���Źŵ�ƶºƤ
ŚƯŵƽ�ÔÏ�ƶūŹŵ���ƽ�ƀƬſ�ǀ��Ŷƃ�ƭŚŬƳř�Žƺ���ƶºƘƐƣ��ƽ���Żř�źºƔƳ�ŵŹƺºƯ�
źƏƿ��ŬƳŻ�Ƃƴĩřƹ�Ƣ�ºǀƵź��ƽ�Ƭě�ǀ�Żřźºưƽ�ŨĪţ�ºǀ��Ŷºƃ�ź�žĜºſ�ƹ�ŶºƳŚŝ��

�šǇƺƈººŰƯbp�ÏÕÒ�ººſŹźŝ�ŵŹƺººƯ�ŻŹƺººƟƹźŤĪƫř�Żř�ŶººƘŝ��ƾ�ƹ�
ƵŶƷŚƄƯŹřźƣ�ŢƟźĭ����

��
ƿŚƷ�ƶŤƟŚ��

������ŻřÐÍÍƶºººƳƺưƳ��ƽŹřŹŵř�ƽºººſŹźŝ�ŵŹƺºººƯ�ƾ��ÎÍÍř�ƿ�ƶºººƫƹż
źƃřƿƄǀƬĩŚƾ��Ţƀţ�Ǝſƺţ��ŚƷƽ�ŝ�ǀƃƺǀưǀŚƾƿ�ŻŚſřŶū�ƽ���ŶƳŶƃ���ƶºĩ

�ƱŚƳŻ�Źŵ��ŝ�Ʊřƺū�ǀ����ŵźĭ�ƵŶƷŚƄƯ�ƱřŵźƯ�Żř�źŤƄƿŶ�����ŝ�ƱŚºƳŻ�Źŵ�ºǀ�źŤƄ
��ƴſ�Ƶƹźĭ�Źŵƾ�ÏÍ�Śţ�ÐÒ��ǇŚºŝ�ƱřŵźºƯ�Źŵ�ƹ�ƩŚſ�ƽ�ÑÒ���ƶºĩ�ƩŚºſ�

ŝǀ��ĭŹżŝ�ŹŚģŵ�źŤƄƾ���šŚŤſƹźě�ƿ��ºŞƯ�Ś�����Ƭĩ�Ĭƴºſ�ƶºŝ�ǈŤ�ºǀ����ŶºƳŵƺŝ�ƶ
�Ŷƃ�ƵŶƷŚƄƯ������ŵ�Żř�ŹŚƄºŤƳř�Ţƀţ��ºƿ��Ĩƀ�řźºŝƽ�ř��ºƿ��ƲÎÍÍ�ř�ƿ��ƶºƫƹż

��ƹ�Ŷººƃ�ƭŚººŬƳřŚººŤƳƿ�ƹŹřŵ�ŢººƯƹŚƤƯ�Żř�ƪººƇŚů�Ūƾººƿ�ƶººŝ�ÎÍ�
ŤƳōƾ�ŝǀţƺǀ��ŵŚƠŤſř�ŵŹƺƯ�Ĩ�����ŵ�Żř�ŹŚƄŤƳř�ƁƹŹ�Źŵ�Ƶƿ��ƩƹŶū�Źŵ�Ĩƀ�
Î���ŝǀ��Ţſř�ƵŶƃ�ƱŚ��ŚŤƳƿŬƾ����ƶºĩ��Żř�ƁƹŹřƿ����ƶºƐƤƳ��ĨºƷŚģ�ŵŚºŬ

ŹřŸĭƽ��ŵ�ƹ�ƿ�ŸƛŚĩ�Ĩƀƽ�ŝ�ƶ���Śŝ�ŶƯō�Ţſŵ�ŚŤƳ�ƿ�ŝ�Ūƶ�����Śºŝ�ƵŶƯō�Ţſŵ
���ŵ�Żř�ŹŚƄŤƳř�Ţƀţƿ������ƹ�Ţºƃřŵ�ŢƤŝŚƐƯ��Ĩƀ�����ř�Żř�ƵŵŚƠŤºſř�Śºŝ�ºƿ�Ʋ

ƁƹŹ��ŚŤƳ�ŚƷƿ���ºŤƳō�Ţƀţ�Ūƾ�ŝ�ºǀ����ŵ�ƁƹŹ�Śºŝ�ƭřźĭƺ�ºƿ�ŵ�ĨƀƿƠ�ºǀ�Ʊĥƺ
�Őţ�ŵŹƺƯǀƿ��ŢƟźĭ�Źřźƣ�Ŷ��MIC�����ĭŶºƳŹřŵŻŚŝ�ŢƔƬƛ�ƪƣřŶůƾ��ƹ�
MBC����ĭŶƴƄººĩ�ŢººƔƬƛ�ƪƣřŶººůƾ�řźººŝ�ƽººŤƳō�ƾ�ŝǀţƺººǀ�Ĩ
źţƺĩƿ��ř�Źŵ�ƩƹŻŚƀĩƺưƿƶƫƹż�ŚƷƽ���ƭƹŚƤƯźƃř�ºƿƄǀƬĩŚƾ�����ƶºŝ�ŢŞƀºƳ
źţƺĩƿ��ƩƹŻŚƀĩƺư�ţźţ�ƶŝǀ��ŜÎÓ���ƹ�ÐÏ�Ư�ǀ���Ư�Źŵ�ƭźºĭƹźĪǀ�ºƬƾ�ƫǀ��źºŤ

ŝƶ���ŶºƯō�Ţſŵ����ºƏ�Źŵƾ���ƁƹŹ�PCR�����ƹŹ�źºŝ�ƶºĩ�ƽ�ÔÎ�ƺºſ�ƿƶ�ƽ�
źƃřƿƄǀƬĩŚƾ���źţƺĩ�ƶŝ�ƭƹŚƤƯ�ƿ��������ƆŴƄºƯ��Ŷºƃ�ƭŚºŬƳř�ƩƹŻŚƀºĩƺư
ŵźĭƿ���ř�Żř�ƶĩ�Ŷƿ�Ư�Ʋǀ��ƱŚÒÔ��ÕÍ�ŶƇŹŵ���ƺſƿƶ��řŹřŵ�ŚƷƽ���Ʊĥ�sulÏ�

�ŝŵƺ�ŶƳ�ƪĪƃÎ�����
řƿƶƫƹż�ŚƷƽ�źƃř�ºƿƄǀƬĩŚƾ���řŹřŵ�ƶºĩƽ���Ʊĥ�sulÏ���ŶºƳŵƺŝ������ŹƺºƏ�ƶºŝ�

���ŤƳō�źŝ�ƵƹǈƗ�ƱŚƯżưƷƾ�ŝ�ǀţƺǀ�źţƺĩ�Ĩƿ���ƩƹŻŚƀºĩƺư�ÔÎ��ŶºƇŹŵ���
�ººŤƳō�ƶººŝƾ�ŝǀţƺººǀĨ�ŚººƷƽººĜƯō�ƾ�ººſǀƬǀ�Ʋ�ÐÎ�ÔÓŶººƇŹŵ���ƹ��

ſǀſŚƀººĩƺƬƟƹźĜǀ�Ʋ�ÏÔ�ÑÍŶººƇŹŵ���ººſř�ƹǀƫŚƳ�ŶǀŶƿƀººĪǀ�Ĩ
�ÓÓ�ÒÍ�ŶƇŹŵ���Ƴǀ����ŶºƳŵƺŝ�ƭƹŚºƤƯ�ż�������ºŤƳō�ƶºŝ�ŢºƯƹŚƤƯƾ�ŝǀţƺ�ºǀ�Ĩ
řƿưƾ�Ʒ�Źŵ�Ʈƴěǀƺſ�Żř�ƭřŶĪĤƿƶ�ƷŚƽ�źƃřƿƄǀƬĩŚƾ ŶƄƳ�ƵŶƷŚƄƯ���

��



ƽŻƹŹƺƳ�ƶƬǀưūƱřŹŚƨưƷ�ƹ���
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�ƩƹŶūÎ��ŚŤƳƿŤƳō�Ūƾ�ŝǀř�ƭřźĭƺƿƶƫƹż�ŚƷƽźƃř�ƿƄǀƬĩŚƾƖưū��ŹƹōƽƬĩ�żĩřźƯ�Żř�ƵŶƃ�ǀƴǀĪƾƺų�źƸƃ�ƽ 

 
ŤƳō�ƕƺƳ�ƾŝ�ǀţƺǀĨ�����������ŽŚƀů����������ƳǀŽŚƀů�ƶư�������������ƭƹŚƤƯ��

ƴƠƯƹźƬĩ�������ǀƪĪ������������ÓÓ�ÔÑ��������������Î�Ñ�������������ÐÐ�ÏÎ��
�����ř���ƿưƾƮƴě��������������ÎÍÍ�������������������Í�����������������Í��
ſř����ǀƫŚƳ�ŶǀŶƿƀĪǀĨ�������������ÐÐ�Î�������������Î�ÑÕ�������������ÓÓ�ÒÍ��

źţƺĩ����ƿƩƹŻŚƀĩƺư������������Ô�ÏÖ���������������������������������ÔÎ���������
Ưō�������ǀſŚĪǀƲ������������ÐÐ�ÎÐ������������ÐÑ�ÔÐ�������������ÐÐ�ÎÐ��
ĜƯō�����ƾſ�ǀƬǀ�Ʋ�����������ÑÐ�ÎÕ�������������ÏÓ�Ò������������ÐÎ�ÔÓ��
Ƴ�����ǀŗƺŤƳřŹƺƟƹźŤǀƲ�������������Ð�Ñ������������ÍÒ�ÕÖ�������������ÓÓ�Ó��

ŻŚŤƠſ������ƿŶƿƮ������������ÓÓ�ÎÑ�����������ÏÑ�ÓÖ�������������Ö�ÎÓ��
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ÕÑ�ÏÑ��ÖÓ�ÑÒ��Õ�ÏÖººƴĤưƷ�ƹ�ŶººƇŹŵ�ǀř�ƶººưƷ�Ʋƿƶººƫƹż��řŹ�ŚººƷ

��ř�ƶŝ�ŽŚƀůƿưƾ���ŵźĩ�ƁŹřżĭ�ƮƴěŶƳ��ÏÍ�����ŚƤƯ�Śŝ�ƶĩ�ƿƶƀ��ƽ��ŚºŤƳ�ƿ�Ū
ŝƶ����ƶƘƫŚƐƯ�Śŝ�ƵŶƯō�Ţſŵ��ƽ����ºƯ�źºƋŚů�ƾ������ŢºƠĭ�Ʊřƺºţ����ŶºƇŹŵ�ƶºĩ

��ŤƳō�ƶŝ�ŢƯƹŚƤƯƾ�ŝǀţƺǀĨ�ŚƷƽ�řŹ�ƿ�ƟźƈƯ�Ūƾ�řźŝ�ƽ����ŢºƳƺƠƗ�ƱŚƯŹŵ�
ŹŚŬƯƽ�ŹřŹŵř�ƽ��ř�Źŵ�ƿƶƫƹż�ŚƷƽ�źƃřƿƄǀƬĩŚƾ���Ƭĩ�żĩřźƯ�Źŵ��ǀƴǀ�ºĪƾ�
ƺųƽ���ƩŚſ�ƶŝ�ŢŞƀƳ��ŚƷƽ��řżƟř�ƶŤƃŸĭ�ƿ��Ƃě�ºǀ��Ţºſř�Ƶŵźºĩ�řŶ���Źŵ
ŤƳǀ��ƶŬ����ƶƧ�ƾƿŚŬƳō�Żřřƿ��Ʋ�řźŝ�ƶƘƫŚƐƯƽ�ƫƹř�ǀ����ř�ŹƺƄĩ�Źŵ�ŹŚŝ�Ʋ�ºƿ�Ʊřź

�ſŹźŝ�ƶŝƾ���Ʊĥ�sulÏ��ř�Źŵƿƶƫƹż�ƷŚƽ�źƃřƿƄǀƬĩŚƾ����Ţºſř�ƶŤųřŵźě�
�ŚŤƳ�ƹƿ�ř�Ūƿ����ưƷř�źƔƳ�Żř�ƶƘƫŚƐƯ�Ʋ�ºǀ��Ţ����Ʊĥ�ŹƺƌºůsulÏ��Ư�Źŵ�ºǀ�ƱŚ
ƘưūǀŢ źŤĩŚŝƽ�źƃřƿƄǀƬĩŚƾ��ŚºƳřƺţ�ƹƾƿ����ƶƘºſƺţ�źºŝ�ƵƹǈºƗ�Ʊō�

��ƯŚƳƺƠƫƺſ�ƶŝ�ŢƯƹŚƤƯǀ��������ƶºŝ�ŢƯƹŚƤƯ�ƱŚƯżưƷ�Żƹźŝ�ƩŚưŤůř�Źŵ�ŚƷŶ
�ŤƳō�Ŷƴģƾ�ŝǀţƺǀ��ĨŚůƿ�ưƷř�ż�ºǀ��Ţºſř�Ţ���ºƴĤưƷǀ�ř�Ʋ�ºƿ���ƶºƘƫŚƐƯ�Ʋ

ưƷřǀ�ĦţřźŤſř�Ţƽ�ŚƷƽ�ĩ����ŹŚºŬƯ�ŢƳƺƠƗ�ƩźŤƴƽ�ŹřŹŵř�ƽ����ƩźºŤƴĩ�ƹ�
ƝźƈƯ�ŤƳō�ƾ�ŝǀţƺǀĨ����Śţ�řŹ�ŚƷǀƿ��ºƯ�Ŷƾ����Ŷºƴĩ��ƹ�ºƯƾ���ŝ�ŶºƳřƺţ�ºǀƱŚ���źºĭ

ěǀřŶƿ���ŢƯƹŚƤƯ�Ƃ��ģ�ƶŝ�ƱŚƯżưƷ��ºŤƳō�Ŷƴƾ�ŝǀţƺ�ºǀ���ƺºſ�Źŵ�Ĩƿƶ��ŚºƷƽ�
źƃřƿƄǀ�Ƭĩ�Śƾ���ř�źĭř�ŶƃŚŝ�ƿ��ě�ƶºƯřŵř��ƱŚƴĤưƷ�ŶƳƹŹ�Ʋ�ºǀ���ƶºŝ�Ŷºƴĩ�řŶ

�ŤƳō�ƶưƷƾ�ŝǀţƺǀĨ�ŚƷƽ�řŹ�ƿ�ƟźƈƯ�Ūƾ���źƯ�Źŵ�ƶĩ��Ƭĩ�żĩřǀƴǀĪƾ��řźºŝ�ƽ�
ƱŚƯŹŵ����ŢºƳƺƠƗ��ŹŚºŬƯƽ�ŹřŹŵř�ƽ����ºƯ�ƵŵŚƠŤºſř�ƾ����ŢºƯƹŚƤƯ��ŶƳƺºƃ� �

řƿ�Ư�ŵŚŬƾ�����������Ʊŵƺºŝ�ƢºƟƺƯ�ŚºƳ�ŦƗŚŝ�ƹ�ŵƺƃ���ºŤƳō�ƱŚºƯŹŵƾ�ŝ�ºǀţƺǀĪƾ�
Ưƾ�ŵƺƃ���

 
 

References 

1- Fallah-Mehrabadi J, Imanifooladi A, 

Rohaninejad H, Amini S. Comparing of  fimH 

gene variation in normal flora and uropathogenic 

Escherichia coli. Kowsar Med J.�2010; 15: 65-69. 

2- Larochelle A, Lovatsis D, Walter J, et al. 

Recurrent urinary tract infection. J Obstet 

Gynaecol Can. 2010; 32: 1082-101. 

3- Moura A, Nicolau A. Antibiotherapy and 

pathogenesis of uncomplicated UTI. J Appl 

Microbiol. 2009; 106: 1779-1791. 

4- Murata A, Takada H, Mutoh K, Hosoda H, 

Harada A, Nakada N. Nationwide monitoring of 

selected antibiotics: distribution and sources of 

sulfonamides, trimethoprim and macrolides in 

Japanese rivers. Science of the total Environment. 

2011; 409: 5305-5312. 

5- Skold O. Resistance to trimethoprim and 

sulfonamide. Vet Res. 2001; 32: 261-273. 

6- Kerrn M, Klemmensen T. Susceptibility of 

Danish E.�coli strains�isolated from urinary tract 

infections and bacteraemia and distribution of sul 

genes conferring sulfonamide resistance. J 

Antimicrob Chemother. 2003; 50: 513-516.   

7- Hammerum A, Sandvaye D, Andersen SR. 

Detection of sul1, sul2, sul3, in sulfonamide 



�ƾŝŚƿŵŹ�ƱĥsulÏŹŵ��ƾƬĩŚǀƄƿźƃř� 

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

82 

resistant Escherichia coli isolates obtained from 

healthy humans pork and pigs in Denmark. Int J 

Food Microbiol. 2006; 106: 235-239. 

8- Wu S, Dalsgard A, Hammerum AM, Porsbo L, 

Jensen LB. Prevalence and characterization of 

plasmids carring sulfonamide resistance genes. 

Among E.coli from pigs, pig carcasses and 

human. Acta Vet Scand. 2010; 52: 1-7. 

9- Daza R, Gutierrez J, Piedrola G. Antibiotic 

susceptibility of bacterial strains isolated from 

patients with�community acquired urinary tract 

infections. Int J Antimicrob Agents. 2001; 18: 

211-215. 

10- Al-Tawfig JA, Anani A. Antimicrobial 

susceptibility pattern of bacterial pathogens 

causing urinary tract infections in Soudi Arabian 

hospital. Chemotherapy. 2009; 55: 127-131. 

11- Bean DC, Livemore D, Hall LM. E.coli: 

implications for Plasmids imparting sulfonamide 

resistance in persistence. Antimicrob Agents 

Chemother. 2009; 53: 1088-1093. 

12- Mulvey M, Simor A. Antimicrobial resistance 

in hospitals: How concerned should we be?, 

CMAJ. 2009; 180: 408-415. 

13- Carattioli A. Resistance plasmide families in 

Enterobacteriaceae. J Antimicrob Chemother. 

2009; 53: 2227-2238. 

14- Trobs M, Lester C, Olsen J, Hammerum A, 

Frimodt N. Natural transfer of sulfonamide and 

ampicillin resistance between Escherichia coli 

residing in the human intestine. J Antimicrob 

Chemother. 2009; 63: 80-86. 

15- Grape M, Farra A, Kronall G, Sundstrom L. 

Integrons and gene cassettes in clinical isolates of 

co trimoxazole resistant gram negative bacteria. 

Clin Microbiol Infect. 2005; 11: 185- 192. 

16-Trobos M, Jakobsen L, Olsen KE, et al. 

Prevalence of sulfonamide resistance and class 1 

integron genes in Escherichia coli isolates 

obtained from broilers, broiler meat healthy 

humans and urinary  infections in Denmark. J 

Antimicrob Agents. 2008; 32: 367-9. 

17- Bean D, Livermore DM, Hall L, Papa I. 

Resistance among Escherichia coli to 

sulfonamides and other antimicrobials now little 

used in man. J Antimicrob Agents Chemother. 

2005; 56: 962-966. 

18- Koljalg S, Trusaluk K, Vainumae I, 

Stsepetova J, Mikelsaar M. Presistance of 

Escherichia coli colones and phenotype and 

genotypic antibiotic resistance in recurrent urinary 

tract infections in childhood. J Clin microbial. 

2009; 47: 99-105. 

19- Al-Agamy M. Molecular resistance 

mechanisms to older antimicrobial agents in 

Escherichia coli isolates. J African Microbiol. 

2012; 6: 106-111. 

20- Soltan Dallal MM, Azarsa M, Mobasseri G, 

Fallah Mehrabadi J, Eshraghian MR. Detection of 

CTX-M-1 beta-lactamase gene in Escherichia coli 

isolated from clinical samples by polymerase 

chain reaction. Tehran Univ Med J. 2011; 69:  

16-21. 

 



ƽŻƹŹƺƳ�ƶƬǀưūƱřŹŚƨưƷ�ƹ���

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

83 

Detection of Sul2 Gene in Escherichia coli�Isolated from Patients with Urinary Tract 

Infections Admitted to Clinical Centers of Khoy City 

 

Norouzi J1, Akhavan sepahy A1, Bazzazzadeh N2 

1Dept. of Microbology, Islamic Azad University, North Tehran Branch, Tehran, Iran. 
2Islamic Azad University, North Tehran Branch, Tehran, Iran. 

 

Correspondig Author: Bazzazzadeh N, Islamic Azad University, North Tehran Branch, Tehran, Iran 

E-mail: bazzazzadeh_n92@yahoo.com 

Received: 28 Apr 2013     Accepted: 15 Jul 2013 

 

 

Background and Objective: Widespread use of co-trimoxazole in urinary tract infection treatments and its 

incorrect use has led to the emergence of co-trimoxazole   resistant E. coli strains. The aim of this study was 

to evaluate sul2 gene among E.coli isolates of patients admitted to the clinical centers of Khoy city. 

Materials and Methods: Three hundred urine samples were collected from clinical centers of Khoy city. 

Among them, 100 E.coli isolates were confirmed by standard biochemical tests. Furthermore, the antibiotic 

susceptibility tests to 10 antibiotics were performed by the-disk-agar diffusion (DAD) method. Also, MIC 

and MBC were evaluated for co-trimoxazole by microdilution broth method. Finally, PCR was done in order 

to find sul2 gene in resistant isolates. 

Results: Of 100 isolates, 71(71%) were resistant to co-trimoxazole out of which 57(80%) had sul2 gene. 

This gene was recognized in sulfonamides-resistant isolates which did not create any zone of inhibition. 

Also, the isolates with sul2 gene were found to be simultaneously resistant to ampicillin, nalidixic acid and 

ciprofloxacin. In co-trimoxazole-resistant isolates, MIC and MBC for Co-trimoxazole were calculated 16 

and 32ìg/ml�  

Conclusion: This study was the first of its kind in Iran with the main objective of manifesting the presence 

of sul2 gene in E.coli. The results of the present study indicate that antibiotic-resistance percentage in Khoy 

city reaches to 71%.  In such a situation, it is inevitable to see  resistance to all common antibiotics currently 

prescribed to patients at clinical centers which will, in turn, result in treatment failures. 
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