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ŤƳōƾ�ŝǀţƺǀĪƾ����żºƳō�ŵƺūƹ�ƹ�ƿ�����ŤƳ�Źŵ�ƹ�ŻŚºƯŚŤĩǇŚŤŝ�Ʈǀ���ƶºŬ�ŢºƯƹŚƤƯ�

ƾưƿżƳō ŻŚƯŚŤƧǇŚŤŝ Śŝ ƵŵƹŶŰƯ�ƽ źŧř ř�Źŵ�ƖǀſƹƿƲ�źŤĩŚŝ�ƶƳƺĭƽ���ŚƷ
ţǈĪƄƯƾ��Źŵ�Źŵ��ŢƳƺƠƗ�ƱŚƯ�ŚƷƽ�ƃŚƳ�ƾ��ř�Żř�ƿ�źŤĩŚŝ�Ʋƽ���ř�ŚºƷƿ��ŵŚºŬ

Ţſř�ƵŶƃ��ÕƹÐ�����
ƕƺǀººƃ ƶƿƺººſ�ƽŚººƷ�ơƺººƟ ƵŵŚººƘƫř ƭƹŚººƤƯ ǈǀƀººŞƬƧ ƴěƺƶººǀƳƺƯ 

ŶƫƺƯ ŻŚƯŚŤƧǇŚŤŝ ƽřźŝ Ʋǀƫƹř ŹŚŝ Źŵ �ƂŴŝ�ƱřŹŚưǀŝICU��ƵŶƷŚƄºƯ�
Ŷƃ��Żř ƵŵżƳŚě ƩŚſ Ƃǀě �ƾƯŶºǀěř��ƽŚºƷ �ƽŵŶºƘŤƯ Żř �ŢºƳƺƠƗ �Śºŝ 

ƮƀǀƳŚĭŹř�ƽŚƷ ŻŚƯŚŤƧǇŚŤŝ�ŶƫƺƯ Źŵ ƳŵźſřźſŚǀ ƵŶƷŚƄƯ ƵŶƃ Ţſř�
�ÎÍ�ƹÖ���Ʋºººƿř�ƵŶºººƿŶě�ŶºººƿŶƸţ�ƾºººĭŹżŝ�Źŵ�ƵŵŚƠŤºººſř�Żř�

ƲƿŹƺĜſƺƫŚƠſ�ŚƷ śƺƀŰƯ ƾƯ��ŵƺºƃ��ÎÎ����ř�Śºŝƿ���šŚºƃŹřżĭ�ƶºĪƴ
ŻƿŵŚƽ�Źŵ����Ţưƀƣ�ŢƳƺƠƗ�ŵŹƺƯ�ŚƷƽ���ºƴĤưƷ�ƹ�ƱŶºŝ�ƞºƬŤŴƯ�ǀ�Ʋ

ŢƳƺƠƗ�ŚƷƽ�ŝ�ǀƳŚŤſŹŚưƾ��ƌƘŝ�Ǝſƺţ��ƾ��ř�Żř��ºƿ��ƶºƳƺĭ�Ʋ���řŹř��ŚºƷ�ºƿ�ƶ
ŵźĭƿ�ƫƹ�ƵŶƾ��ř�Śŝ�ƿ����ŝ�ƍŚŞţŹř�ŻƺƴƷ�ŵƺūƹ�Ʋǀ�ĭ�ƲƶƳƺ��ŚºƷƽ���ƞºƬŤŴƯ�
ƀŞƬĩǀ���ƃřźſ�ƹ�źŤĩŚŝƹźŤƳř��ǈǀ����Ƭĩ�ƅřƺºų�ƹ�Śǀƴ�ºǀ�ĥƺƫƺţŚěƹ�Ĩ�ºƿ�Ĩ
Ʊō�Ƴ�ƆŴƄƯ�ŚƷŢſř�ƵŶƄ��ÎÐ��ÎÏ����

ŢƯƹŚƤƯ ƾưƿżƳō ŻŚƯŚŤƧǇŚŤŝ ƾƨƿ Żř ƕřƺƳř ƖƿŚƃ ŢƯƹŚƤƯ ��ƾºưƿżƳō
Źŵ ƽźŤƧŚŝ�ƽŚƷ ƪƯŚƗ ŢƳƺƠƗ�ƽŚƷ ƾƳŚŤſŹŚưǀŝ Ţſř���ƆǀŴƄºţ 

Ʋƿř ƕƺƳ ŢƯƹŚƤƯ Źŵ �Ǝƿřźºƃ �ƾƷŚĮƄºƿŚƯŻō �ƪƨƄºƯ �Ƶŵƺºŝ ƹ Żř 

ŢǀưƷř ƾƇŚų ŹřŵŹƺųźŝ �Ţſř �řźºƿŻ �ƽŵřŶºƘţ Żř �ƶƿƺºſ��ƽŚºƷ 

�ƭƹŚºƤƯ �ƾºƬƗ �ƮºƛŹ �ƱŚƄºƳ Ʊŵřŵ �ĚºǀţƺƴƟ �ŽŚƀºů Źŵ �Ǝƿřźºƃ 

�ƾƷŚĮƄƿŚƯŻō ŢŰţ Ǝƿřźƃ in vivo Żř �ŵƺºų �ŢºƯƹŚƤƯ �ƱŚƄºƳ 

ƾƯ�ŶƴƷŵ��řƿƀƯ�ƲŚ�ƶƫŜŞſ �ƭŶºƗ �ƆǀŴƄºţ �ŢºƯƹŚƤƯ ƹ �ƱŚºƯŹŵ 

ŜſŚƴƯŚƳ ƹ Źŵ ƶŬǀŤƳ ƂƿřżƟř īźƯ ƹ źǀƯ Źŵ �ƱřŹŚºưǀŝ �ƾºƯ��ŵŵźºĭ�
�ÎÑ�ÎÒ�� řŸƫ�Żř�ƝŶƷ �ƶƘƫŚƐƯ�Ʋƿř �ºſŹźŝƾŚƤƯ��ºƿƶƀ�řƽ��ƽƺºĮƫř�

���ƶƳŚĭŶƴģ�ŢƯƹŚƤƯōƾŤƳ������źŤĩŚºŝ�źºŝ�ƾƨǀţƺºǀŝƽ��ŚºƷƽ����Ƶƹźºĭ�KES�
ŢƳƺƠƗŹŵ�ŚƷƽ�ŹřŹŵř�ƽ����ƲǀǀƘţ�ƹ�MIC�ƾưƿř����ƶƿƺſ�Źŵ�Ʈƴě�ŚƷƿƾ��Śŝ�

��ƶºƳŚĭŶƴģ�ŢºƯƹŚƤƯ�)MDR(�Multiple Drug Resistance�
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30 

ſŹźŝ�ƁƹŹƾ��
�����řƿ������ºŝźŬţ�ƕƺºƳ�Żř�ƶƘƫŚƐƯ�Ʋƾ��ºŝ�ƺŵ���ƹ�Źŵ��ŚºſƩ��ŚºƷƽ�ÎÐÖÏ��

ÎÐÖÎ��ƹŹźºŝƽ�ÑÍÍ�ƶºƳƺưƳ��ƽŝ�ŹřŹŵř�ǀ�����ŢºƳƺƠƗ�ƶºŝ�ǈŤºŞƯ�ƱřŹŚºư
ŹřŹŵřƽ �ƶºĩ Żř ŝǀ�ƱřŹŚºư �źŤƀºŝƽ�Śěźºſ�ƹ�ƾƿ����ƶºŝ�ƵŶºƴƴĩ�ƶºƘūřźƯ�

ŝǀ�ƃŻƺƯō�ƱŚŤſŹŚưƾ��ưų�ƭŚƯř�ǀƴƾ��Ÿě�šŹƺƇƿŢƟź����ŢƄĩ�ŢƸū
źŤĩŚŝƽ��ŰƯ�Żř�ǀƎ��ŚºƷƽ����ŢƄºĩ�����ŹŚºĭō�ŵǈºŝ��Żƺºŗřƿ��ºŤƯ�Ʋǀ���ƺºƬŝ�ƲƬ

(EMB)��ħźƯ���Ŷƃ�ƵŵŚƠŤſř���Żř�žě�ƤƬţǀŮ��ºƳƺưƳ�ƶ��ŚºƷ���ƹŹ�źºŝ�ƽ�
ŰƯǀ����Ƶŵřŵ�Źřźƣ�ƶƏƺŝźƯ�ŢƄĩ�Ǝ��Źŵ���Ƭě�źųōǀŢ��ƶŝ�ŚƷ�šŶƯ�ÎÏ��Śºţ�
ÏÑ��Źŵ�ŢƗŚſ�ÐÔ�ƶūŹŵ��ƽ�ƾŤƳŚſ����ŵřźĭ��ŢƸū�ƹ�ƶŝƺĪƳřŴƄţ�ǀ�Ɔ

ƀººŞƬĩ�ƕřƺººƳřǀƹ�ǈ�ŚººſƿźŤĩŚººŝ�źƽ�ŚººƷƽř�ººƿ�Ƶƹźººĭ�ƲKES��Żř
ŚƯŻōƿ��ŶºƘŝ�šŚƄƽ����ŶºƴƳŚƯ����ƵŹƹřTSI���SIM��ºſ��ǀ��ºſ�Ʊƺưǀ��šřźŤ
ŤƯǀ�ř��ŵŹ�ƪƿƺĪſƹźěŹĥƹ��ƩƹŶƴƿŵ�ƹ�ƵŵŚƠŤſř�źŚƸƳ�Ź�ºƿ��ħǈºě�Żř�Ţ

API-ÏÍEŚſŚƴƃ�ŢƸū�ƾƿŚƸƳ�ƾƿŶƃ�ƵŵŚƠŤſř����
ƶººƳƺưƳ�Źŵ�ĭººǀźƽ�ƁƹŹ�ƶººŝ�Mid Streamººŝ�Źƺƌººů�ǀ�Żř�Ƃ

�źŤĩŚŝ�ŹřżƷŶƇƽ���Ư�źƷ�Źŵ�ǀƬƾ�ƫǀ������źŤĩŚºŝ�ƱřƺƴƗ�ƶŝ�ŹřŹŵř�Źŵ�źŤƿŹƺƽ�
���ŝ�ŵřŶƘţ�ƹ�ƮƸƯǀ���������Ư�źƷ�Źŵ�ŹřżƷ�ŶƇ�Śţ�ŹřżƷ�Ƶŵ�Żř�ƂǀƬƾ�ƫǀ��ŹřŹŵř�źŤ

ƶŝ���������ºŝ�ŵřŶºƘţ�ƹ�ħƺĪƄºƯ�ŵŹƺƯ�ƱřƺƴƗǀ�ƲÎÍÍÍ�ÎÍÍÍ�ƶºŝ����ƱřƺºƴƗ
ĭŵƺƫōƾ���Żř�źŤưĩ�ƹ�ħƺĪƄƯ�ÎÍÍÍƠƴƯ�ƾ�ŵřŶưƬƣ�źĭŵŶƿ����Żř�žºě

ţŚ�ƶƳƺĭ�Ŷǀƿ��ŚºƷƽ����Ƶƹźºĭ��ǈǀƀºŞƬĩ�������ŚƷŵŹřŶƳŚŤºſř�Żř�ƵŵŚƠŤºſř�Śºŝ��ƽ�
CLSI�ƶŝ������ƺºĮƫř�ƲǀºǀƘţ�ŹƺƔƴƯƽ������ŹŚƄºŤƳř�ƁƹŹ�Żř�ŢǀſŚƀºů���Żř

ŵººƿ�Ĩƀ�ººŝźĩƾƺººŝ�ƿź��ŵźĭ�ƵŵŚƠŤººſřººƿŶ��ÎÓ���Ƹţ�žĜººſººǀƶ�ƽ�
ƀƳŚĜſƺſǀ�Ư�ƱƺǀŝƹźĪƾ���������ƩŵŚºƘƯ��šŹƹŶºĩ�Śºŝ�Ò�Í����ŶºƴƫŹŚƟ�ĨºƯ�� �

ml)�Ò�ÍŹŚŝƹźƬĩ�ƿ�ƮÎ��ml +�Ò�ÖÖ�ºſř�ǀ�ŹƺƠƫƺºſ�Ŷƿ�ĨÎ����ƹ
ƤƬţǀ���ƶŞƴě�śōƺſ�Śŝ�Ů�řƽ�źŤſř�ƿ���ƹŹ�źºŝ�ƪƽ�Ƭě�ǀ�ºŤƾ��ƹŚºů�ƽ��ºŰƯ�ǀ�Ǝ

�Ʒ�źƫƺƯǀ�������Ʊŵřŵ�Źřźƣ�žĜſ�ƹ��ŹŚĭō�ƱƺŤƴÎÏ�ŵ�ƿ��ºŤƳō�Ĩƀƾ�ŝǀţƺ�ºǀ�Ĩ
ƀĩƺƯōƾ�ſǀƬǀ�ţƺƫŚƠſ��Ʋǀ�ŚƯŚŤƴū��Ʋƿƀǀ�Ƭĩ��ƲǀŤƀǀ�ƫŚƳ��ƲǀŶƿ�ƀºĪǀ�Ĩ
ººſřǀƴƠƯřźƬĩ��ŶǀŚƯŚƳŚĩ��ƪººĪººƿƀǀ�Ʋ�řƿººưƾ��ŚººſřźŤţ��ƮƴººěƿƬĪǀ��Ʋ

ƳǀŗƺŤƳřŹƺƟƹźŤǀ�Ưō��Ʋǀ�ºſŚĪǀ���ŻŚŤƠºſ�ƹ�ƲƿŶƿ��Ʈ����ŢƀºƯ�Ţĩźºƃ���Żř
�ŹřźƣÓŵ�ƿƬě�źƷ�Źŵ�Ĩƀǀŵźĭ�ƭŚŬƳř�ŢƿŶ���
Ƙţǀǀ��ƲMIC������ř�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƁƹŹƿ�ŚƯŻō�ƲƿƂ��ÎÔ���ƁƹŹ�
Ƹţ�ºǀƶ�ƽ���ƶºƫƺƫ�Źŵ�ŢºƣŹ��ºƿ�ŚMacrodilution Broth Test�ƹ�

ŤƳōƾ�ŝǀţƺǀſŹźŝ�ŵŹƺƯ�Ĩƾ��řƿưƾ�Ʈƴě�ŵƺŝ���
Ƹţǀƶ��ƽ�ŰƯ��ųŷ�ƩƺƬǀ��Ƶź(Stock)��ƽřźŝ�ƶǀƸţ��ƽ��ħƺŤſř��ŻŚºǀƳ��ƶºŝ�

Źŵƺě��ƾºƿƹŹřŵ�ƹ��Ʃǈºů��ƢºǀƣŹ��ƵŶºƴƴĩ�Ʊō��ƾºƯ��ŶºƃŚŝ���ƽŚºƷŹŵƺě�
ƾŤƳō�Ĩǀţƺǀŝ�ŵŹƺƯ��ƵŵŚƠŤºſř��ŶºƿŚŝ�Żř��ƑŚºŰƫ��šŹŶºƣ�(Potency)�
Ƣǀƣŵ�Ƶŵƺŝ��ŲƿŹŚţ�ƽŚƌƤƳř�Ʊō�ƵŶǀſźƳ�ŶƃŚŝ��ƵƺŰƳ��ƽ�ƪưƗ�ƲƿŶŝ�

šŹƺƇ�ŵƺŝ�ƶĩ�řŶŤŝř�ƱřżǀƯ�Źŵƺě��źƔƳŵŹƺºƯ�řŹ��Śºŝ��Ĩºƿ��ƹŻřźºţƽ�
ŽŚƀů�ƹ��Ƣºǀƣŵ��ƱŻƹ�ƹ��žĜºſ��Źŵ��ºƿ�Ư�Ĩǀ�ºƬƾ�ƫǀ���źºŤŵƽ�ŤƯ��ºǀ�ƪ

�Śƀĩř�ƺƠƫƺſƿŶ��DMSO���ŵźĭ�ƪůƿŶ���ƶºƴƯřŵ��ƽ�ƹŹřŵ��ƾºƿ��řźºŝ�ƽ�
řƿººưƾ��ŢººƔƬƛ�Żř�Ʈƴººěººƫƹřǀ�Żř�ƶººƫƺƫ�ƲÏÒ�Íźººųō�Śººţ�ƿƶººƫƺƫ�Ʋ� �

ÎÓƯ�ǀƯ�Źŵ�ƭźĭƹźĪǀƬƾ�ƫǀźŤ��ƶƯřŵřƿŢƟŚ���
ƶººǀƸţ�ƽ�ƭƺººƫƺĩƺƴƿř�ƾƿŚººƿźŤĩŚŝ��ŢººƸū�ƶººǀƸţ�ƽ�ƱƺǀƀººƳŚĜſƺſ�

ƾŝƹźĪǀƯ�Śŝ�žƳō�ħƺƳ�ţżǀ�ŹřŶƤƯ��ƽźŤĩŚºŝ�Żř�Ñ�Ò��ƾºƴƬĩ��ƶŝŚƄºƯ�
ƶŤƃřŵźŝ�ƹ�Źŵ�Ĩƿ�ƶƫƺƫ�ƽƹŚů�ÎÍ�ƾſ����ƾſƾƬǀƯ�źŤǀƫ�źƫƺƯ�ƱƺŤƴǀƷ�
ťřźŝ�ŵŹřƹ�ĭŵźŶƿ��žĜſ�Ʋƿř��ƱƺǀƀºƳŚĜſƺſ�řŹ�Źŵ��ƶºƳŚŴƯźĭ�Źŵ�

šŹřźů�ÐÒ�ƶūŹŵ���ƾŤƳŚſ�ƽ����ŵřźĭ�Źřźºƣ�Ƶŵřŵ��Śºţ��šŹƹŶºĩ��źƷŚºƓ�
Ŷƿŵźĭ�ƹ�žĜſ�Śŝ�ƶƫƺƫ��ƽ�ŵŹřŶƳŚŤſř�Î�ĨƯ�ŶƴƫŹŚƟ�ƶĩ��ƶºŝ��ŢŞƀºƳ�

Î�ÒÍÍ�ƢǀƣŹ�ƵŶƃ��ŵƺŝ�ƶƀƿŚƤƯ��ŵźĭƿŶ��ÎÔ����
��ŚƯŻō�ƭŚŬƳř�ƁƹŹƿƂ��ƽřźŝ�źƷ�Ɓƺſ�ŵŹƺƯ�ƂƿŚƯŻō�Ĩƿ��ƽźºſ�

Õ�ƾƿŚººţ�ƶººƫƺƫ�żǀƫƺººưƷ�ƪƿźŤººſř�Źŵ�Śººū�ƶººƫƺƫ�ƽř�Źřźººƣ�Ƶŵřŵ�ƹ� �
Î�ƾººƬǀƯ�źººŤǀƫ�Żř�ĨººƿźƷ�Żř�ŢººƣŹ�ƽŚººƷ�ƩŚƿźººſ�ƶººǀƸţ�ƵŶººƃ�Żř�

ƾŤƳō�Ĩǀţƺǀŝ�Źŵ�Ʊō�ŚƷ�ƶŤŴƿŹ�Ŷƃ���ƲƿŶºŝ��Ŝºǀţźţ��ƶºĩ��ƶºŝ��ƶºƫƺƫ�ƽ�
ƵŹŚưƃ�Î�ƪƣřŶů�ƔƬƛŢ�ƹŹřŵ�ƹ��ƶºŝ��ƶºƫƺƫ��ƽ��ƵŹŚưºƃ�Ô��źŨĩřŶºů�
ŢƔƬƛ�ƹŹřŵ�řŹ�ŵŹřƹ�Ƶŵźĩ�ƶƫƺƫ��ƽ�ƵŹŚưƃ�Õ�ƶŝ�ƱřƺƴƗ�ŶƷŚƃ�ŢŞŨƯ�
ƵŵŚƠŤſř�Ŷƃ�ƶĩ�Źŵ�Ʊō�ƾŤƳō�Ĩǀţƺǀŝ�ƶŤŴƿŹ�ŶƄƳ�ƹ�ƎƤƟ��ƽƹŚºů�Î�
ƾƬǀƯ�źŤǀƫ�ƱƺǀƀƳŚĜſƺſ�ƾŝƹźĪǀƯ�ƹ�Î�ƾƬǀƯ�źŤǀƫ�ŢƃƺĮŝō�ƪƿźŤſř�
ººŝŵƺ��Źŵ�Ʋººƿř�ƂƿŚººƯŻō�ƶººƫƺƫ�ƩźººŤƴĩ�ƾººƠƴƯ�żººǀƳ�ƶººǀƸţ�Ŷººƿŵźĭ��
ŶŝƲƿ�Ŝǀţźţ�ƶĩ�Żř�źƷ�ŢƔƬƛ�ƾŤƳō�Ĩǀţƺǀŝ�Î��ƾºƬǀƯ��źºŤǀƫ�Źŵ��Ĩºƿ�

ƶƫƺƫ�ƂƿŚƯŻō��ƶºŤŴƿŹ�ƹ��ƶºŝ�Ʊō�Î��ƾºſ����� ƾºſ�ŢºƃƺĮŝō��ƪƿźŤºſř�
ƵŵƹżƟř�ƿŵźĭŶ���
žě�Żř�ƶƟŚƋř�Ʊŵźĩ�ƩƺƬŰƯ�ƽŚƷ�ƾŤƳō�Ĩǀţƺǀŝ�ƶŝ��ƶºƫƺƫ��ƽŚºƷ��źºƷ�

�ƽźſ�Ĩƿ�ƾƬǀƯ�źŤǀƫ�Żř�ƱƺǀƀƳŚĜſƺſ�Ɓƺſ�ŵŹƺƯ�źƔƳ�ƶĩ�ƽřŹřŵ�
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šŹƹŶººĩ�ƲǀººƘƯ��Ţººſř�ƶººŝ�ƶººƫƺƫ�ƽŚººƷ�Î�Śººţ�Õ�ƶƟŚººƋř�Ŷººƃ�� �
ƶŝ�Ʋƿř�Ŝǀţźţ�ƾŤƳō�Ĩǀţƺǀŝ�ŚƷ��Śºŝ��ƮºƷ��ƮºŬů��ŵƺºų�Żř��ƭƺºƫƺĩƺƴƿř�

ƽŚƿźŤĩŚŝ�ƢǀƣŹ�ƵŶƃ�ƹ�ŢƔƬƛ�ŵŹƺƯ�źƔƳ�ŝƶ��Ţºſŵ��Ŷºƿō��ƭŻǇ��ƶºŝ�
źĩŷ�Ţſř�ƶĩ�ƽřźŝ�ƩźŤƴĩ�ƾƠǀĩ��ƂƿŚƯŻō�ŚƴǀƗ�Ʋƿř�ƪůřźƯ��ƽřźºŝ�

Ɓƺſ�ŵŹřŶƳŚŤſř�ǈǀƀŞƬĩ��ÎÏÖÍ� �PTCC��Ƹţ�ǀ��Żř�ƵŶƃ�ƶ�żĩźƯ�
šŚƤǀƤŰţ�ŢƯƹŚƤƯ��ŚºƷƽ��ºŝƹźĪǀƯ�ƾ��ƭŚºŬƳř��Ŷºƃ���žºě�Żř��ƭŚºŬƳř�
ƪůřźƯ��ơƺƟ�śŹŵ�ƶƫƺƫ�ŚƷ�ƶŤƀŝ���ƹƶŝ�šŶƯ�ÎÕ���Śţ�ÏÑ��ŢƗŚºſ�Źŵ�
šŹřźů�ÐÔ�ƶūŹŵ�ƾŤƳŚſ�ƽ�ŵřźĭ��ƶŝƺĪƳř�ŶƃŶƳ���

Ƙţǀººǀ�ƲMBC��řźººŝƽř�ººƿƶººƫƺƫ�Żř��ŹŚººĩ�Ʋ�ŚººƷƽ�ƝŚƠººƃ�MIC� �
���ţŹƹŶĩ�źƷŚƓ�Źŵ�ƶĩƾ�ŶƴŤƃřŶƳ������ƵŵŚƠŤºſř�ŵźĭ�ºƿŶ�������ƱŚºĪţ�Żř�žºě

Ʊō�Ʊŵřŵ���źŤººſř�ŵŹřŶƳŚŤººſř�ęƺººƫ�Śººŝ��ŚººƷƿ�ƪÎ�Í�ƯǀººƬƾ�ƫǀŻř�źººŤ� �
źƷƿ��ƹŹ�źŝ�Ĩƽ�Ƭě�ǀ���Ʒ�źƫƺºƯ�Ţǀ�������ºŤƳō�ŶºƣŚƟ�ŹŚºĭō�ƱƺºŤƴƾ�ŝǀţƺ�ºǀĨ� �

Ƶŵřŵ�ŢƄººĩŶººƃ���Ƭě�žĜººſººǀŢ��ŚººƷÏÑ�ŚººƯŵ�Źŵ�ŢƗŚººſ�ƽ� �

ÐÔƶººūŹŵ��ƾŤƳŚººſ�ƽ�ŵřźººĭ�ƶººŝƺĪƳř�ŶƳŶººƃ�źººŤưĩ�ŶººƘŝ�ŻƹŹ�ƿ�Ʋ� �
ººŤƳō�ŢººƔƬƛƾ�ŝǀţƺººǀ�Ʊō�Żř�ŵŶººŬƯ�ŢƄººĩ�Źŵ�ƶººĩ�Ĩ�ƹŹ�źººŝƽ�� �

ŰƯǀ���Ʒ�źƫƺƯ�ŶƯŚū�Ǝǀ�ŹŚĭō�ƱƺŤƴ���ºƷǀ��ŶºƃŹ�Ģƽ������ŵƺƄºƳ�ƵŶƷŚƄºƯ�
ƶººŝ�Ɨ�ƱřƺººƴMBCººŤƳō�ƾ�ŝǀţƺººǀřźººŝ�Ĩƽ���źƔƳŵŹƺººƯ�Ɓƺººſ�� �
Ƙţǀǀ��Ʋ�Ŷºƿŵźĭ��ř�ºƿ�����ºŤƳō�Żř�ŢºƔƬƛ�Ʋƾ�ŝǀţƺ�ºǀ�������ƲŤƄºĩ�ƶºŝ�ŹŵŚºƣ�Ĩ� �

źŤĩŚŝƽ����������ř�Źŵ��ŵŶºŬƯ�ŢƄºĩ�Źŵ�ƹ�Ƶŵƺºŝ��ºƿ����ŢºƔƬƛ�Ʋ(MBC)��
ŶƃŹƽŵ�ƿ�ƵŶƳŶƄ��ÎÔ����

 
ŚŤƳƿŪ��

�������ŻřÑÍÍ����ƶŝ�ǈŤŞƯ�ŹřŹŵř�ƶƳƺưƳ��ŹřŹŵř�ŢƳƺƠƗƽ��žºě������ƭŚºŬƳř�Żř
Ţƀţ��ŚºƷƽ��ºƣřźŤƟř�ƾ���ÖÓ��źºƠƳ���ÏÑ��ŶºƇŹŵ��������ƀºŞƬĩ�ƕřƺºƳř�ƶºŝ�ǀ�ǈ

�ƀŞƬĩǀ�ǈ��ƃřźſ��źŤĩŚŝƹźŤƳřǀŚ��ŶƳŵƺŝ�Ƶŵƺƫō��ŝǀźŤƄƿ���řŶºū�ƶºƳƺĭ�Ʋ
��ƵŶƃƀŞƬĩǀƳƺƯƺƴě�ǈǀƶŚŝ�ÐÏ�ƿ�ŚÐÑ�ÐÐŶƇŹŵ��ŵƺŝ��ƩƹŶūÎ����

��
�ƩƹŶūÎ��ƶƫƹżƿř�ƾŞƀƳ�ƹ�ƢƬƐƯ�ƾƳřƹřźƟ�ƖƿŻƺţ�ƶƳƺĭ�ƶƳŚĭ�Ŷƴģ�ŢƯƹŚƤƯ�Śŝ�ƽŚƷ�ǈǀƀŞƬĩ�ƞƬŤŴƯ�ƽŚƷ��

ƶƳƺĭ�ƭŚƳ��ƶƫƹżƿř�ŵřŶƘţ��ŶƇŹŵ���ŵřŶƘţMDR��ŶƇŹŵ��
ƀŞƬĩǀƳƺƯƺƴě�ǈǀƶ ÐÏ��ÐÑ�ÐÐ��ÏÎ��ÓÐ�ÓÒ��
ƀŞƬĩǀƀĩř�ǈƾŚĩƺţ� ÎÏ��ÒÍ�ÎÏ��Ó��ÒÍ��

ƀŞƬĩǀƶƳƹŻř�ǈ Ð��ÎÐ�Ð��Î��ÐÑ�ÐÐ��
ƀŞƬĩǀŹ�ǈƿţŚƯƹźƬĩ�Žƺƴǀž Ð��ÎÐ�Ð�����Í��

ƱřźƯƺƬĭř�źŤƳŚŝƹźŤƳř��ÎÕ��ÔÒ�ÎÕ��ÎÎ��ÎÏ�ÓÎ��
ƃřźſǀžƴſ�ƶſźƯ�Ś��ÏÎ��ÕÕ�ÏÎ��ÎÕ��ÔÏ�ÕÒ��

ƴƟŚƷǀƵƺƫō�Ś�řƽ��Ô��ÐÍ�Ô�����Í��
��

��ƶºĩ�ŹƺƐƳŚưƷ����ƾºƯ�ƵŶƷŚƄºƯ����������ƵŶºƃ�řŶºū�ƶºƳƺĭ�ƲƿźŤƄºǀŝ��ŵƺºƃ� �
������������ƾºƯ�Śºĩƺţ�ƾƀºĩř�ǈǀƀŞƬĩ�Ʊō�Żř�žě�ƹ�ƶǀƳƺƯƺƴě�ǈǀƀŞƬĩ���ŶºƃŚŝ��

ƴĤưƷǀ��Ư�ƵŶƷŚƄƯ�Ʋƾ���ŝ�ƶĩ�ŵƺƃ�ºǀźŤƄƿ�������ƶºŝ�ƶºƳŚĭŶƴģ�ŢºƯƹŚƤƯ�Ʋ
ţźţººǀººƃŚƳ�Ŝƾř�Żř�ƿƶººƫƹż�řƽººƃřźſ�ǀƀººŞƬĩ�ƹ�žƴººſ�ƶººſźƯ�Śǀ�ǈ

ƳƺƯƺƴěǀ���Ţºſř�Ƶŵƺŝ�ƶ������ƀºƴū�źºƔƳ�Żřǀ���ŢÒÑ��ŶºƇŹŵ�ŝ�ǀ���řŹ�ƱřŹŚºư
ƮƳŚų����ƹ�ŚƷÑÓ�ŶƇŹŵ��Śƣō�řŹ�ƿ�ĪƄţ�ƱŚǀ�Ư�ƪƾ�ŶƳŵřŵ������ƴºſ�źºƔƳ�Żřƾ��

ŝǀ�Ż�ƱřŹŚưƿ��źÎÍ���ƩŚſ�ÏÓ���ŵŹƺƯ��ÍÖ�ÏÔ�ŶƇŹŵ���Ż���ºƿ��źÒÍ���ƩŚºſ�
ÐÐ�ŵŹƺºººƯ��ÐÕ�ÑÐŶºººƇŹŵ���ǇŚºººŝ�ƹƽ�ÒÍ�ƩŚºººſ�ÐÔ�ŵŹƺºººƯ�� �
�ÒÒ�ÐÕ�ŶƇŹŵ����ŝ�řŹƶ������ºƯ�ƅŚƈºŤųř�ŵƺºųƾ��ŶºƳŵřŵ��ŝ�ºǀźŤƄƿ��ƹ�Ʋ

źŤưĩƿ����ŤƳō�ƶŝ�ŢŞƀƳ�ŢƯƹŚƤƯ�Ʋƾ�ŝǀţƺǀĨ��ƶŝ�ŚƷ�ţźţ�ºǀ�����ƶºŝ�ŢŞƀºƳ�Ŝ
ƀĩƺƯōƾ�ſǀƬǀƯō�ƹ�ƲǀĪſŚǀ�ŵƺŝ�Ʋ�ƩƹŶū�Ï�����
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�ƩƹŶūÏ��ƶƳƺưƳ�ƪĩ�ŢƯƹŚƤƯ�ŶƇŹŵ�ƹ�ŵřŶƘţ�Ĩǀţƺǀŝ�ƾŤƳō�ƶŝ�ŢŞƀƳ�ƵŶƃ�řŶū�ƽŚƷ�ƭřźĭƺǀŝ�ƾŤƳō�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƽŚƷ��
Ĩǀţƺǀŝ�ƾŤƳō��S I R��ŢƯƹŚƤƯ�ŶƇŹŵ��

řƿưƾƮƴě���ÕÕ��Í��Õ��ÐÑ�Õ��
ƀĩƺƯōƾſ�ǀƬǀƲ��Ð��Ó��ÕÔ��ÓÐ�ÖÍ��

ţƺƫŚƠſǀƲ��ÓÐ��Ò��ÏÕ��ÎÔ�ÏÖ��
ŚƯŚŤƴūƿƀǀƲ��ÓÑ��Ï��ÐÍ��ÏÒ�ÐÎ��
ƬĩǀŤƀǀƲ��ÒÍ��Í��ÑÓ��ÖÏ�ÑÔ��

ƫŚƳǀŶƿƀĪǀſř�ĨǀŶ��ÕÑ��Ó��Ó��ÏÒ�Ó��
ƴƠƯřźƬĩǀƪĪ��ÓÕ��Ð��ÏÒ��ÍÒ�ÏÓ��
ŚƯŚƳŚĩƿƀǀƲ��ÔÓ��Ó��ÎÑ��ÒÖ�ÎÑ��
ŚſřźŤţƿƬĪǀƲ��ÓÓ��Í��ÐÍ��ÏÒ�ÐÎ��

ƳǀŗƺŤƳřŹƺƟƹźŤǀƲ��ÑÓ��Ò��ÑÒ��ÕÕ�ÑÓ��
ƯōǀſŚĪǀƲ��ÖÐ��Ð��Í��Í��

ŻŚŤƠſƿŶƿƮ��ÖÍ��Ñ��Ï��ÍÖ�Ï��
:S�ŽŚƀů�Sensitive� �� �:I�ƾƴǀŝŚƴǀŝ�Intermediate� �� �:R�ƭƹŚƤƯ�Resistance��

��

�ƩƹŶūÐ���ŪƿŚŤƳMICƹ� MBCƶƳƺĭ�ŚƷƽƀŞƬĩ�ǀř�ƶŝ�ŢŞƀƳ�ƶƳŚĭ�Ŷƴģ�ŢƯƹŚƤƯ�Śŝ�ǈƿưƾƮƴě� 

Ɩưū�ƪĩ  žǀţŚƯƹźƬĪſřƺƴƿŹ ƶƳŻƹř ƾƀĩř�Śĩƺţ  ƶǀƳƺƯƺƴě 

MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC 

ŢƔƬƛ�ƽŚƷ�
ƞƬŤŴƯ�ƾŤƳō�
Ĩǀţƺǀŝ�řƿưƾ�
�Ʈƴě� ìg/ml 

ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŹŵŶƇ  ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ  

ÒÕ�Ð  Î ÕÒ�ÎÔ  Ò � � � � � � ÎÍÍ Î ÓÔ�ÎÓ  Î ÐÐ�ÐÐ  Ï � � ÒÐ�Ö  Ï ÏÒ��  

ÔÏ�ÎÍ  Ð ÕÒ�ÎÔ  Ò � � � � � � � � ÐÐ�ÐÐ  Ï ÐÐ�ÐÐ  Ï ÔÓ�Ñ  Î ÏÕ�ÎÑ  Ð Ò��  

ÑÏ�ÏÎ  Ó ÏÕ�ÎÑ  Ñ � � � � ÎÍÍ Î � � ÓÔ�ÎÓ  Î ÓÔ�ÎÓ  Î ÍÒ�ÎÖ  Ñ ÏÕ�ÎÑ  Ð Î 

ÒÒ�ÏÕ  Õ ÑÏ�ÏÎ  Ó � � � � � � � � ÐÐ�ÐÐ  Ï ÓÔ�ÎÓ  Î ÒÔ�ÏÕ  Ó ÕÎ�ÏÐ  Ò Ï 

ÔÏ�ÎÍ  Ð ÎÒ�Ô  Ï � � � � � � � � � � � � ÏÕ�ÎÑ  Ð ÒÐ�Ö  Ï Ñ 

ÏÕ�ÎÑ  Ñ ÔÏ�ÎÍ  Ð � � � � � � � � � � � � ÍÒ�ÎÖ  Ñ ÏÕ�ÎÑ  Ð Õ 

ÎÒ�Ô  Ï ÎÒ�Ô  Ï � � � � � � � � � � � � ÒÐ�Ö  Ï ÒÐ�Ö  Ï ÎÓ 

ÒÕ�Ð  Î ÒÕ�Ð  Î � � � � � � � � � � � � ÔÓ�Ñ  Î ÔÓ�Ñ  Î ÎÓ� > 

ÎÍÍ ÏÕ ÎÍÍ ÏÕ � Í � Í ÎÍÍ Î ÎÍÍ Î ÎÍÍ Ó ÎÍÍ Ó ÎÍÍ ÏÎ ÎÍÍ ÏÎ Ɩưū�ƪĩ  

��
ÒÔř�ƿ�źŤĩŚººŝ�ƶººƫƹżƽ�ŚººƷƽ�ƀººŞƬĩ�Ƶƹźººĭ�ǀ�ǈ�ÐÕ�ÒÖŶººƇŹŵ���� �

ƺººĮƫřƽ��ŶƴŤººƃřŵ�ƶººƳŚĭŶƴģ�ŢººƯƹŚƤƯ���ººŝǀ�Żř�ƂÕÒŶººƇŹŵ�� �
řƿƶºººƫƹż�ŚºººƷƽ�ºººƃřźſǀžƴºººſ�ƶºººſźƯ�ŚƺºººĮƫř�ƽ�ŢºººƯƹŚƤƯ�� �

�ŶƴŤƃřŵ�ƶƳŚĭŶƴģ����Ƙţ�Żř�žěǀǀ��źŤĩŚŝ�ƶƳƺĭ�Ʋƽ���ƹŹřŵ�ŢºƯƹŚƤƯ���ƾºƿ�
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Ʊō��ƶººŝ�ŚººƷ�ŵ�ŹŚƄººŤƳř�ƁƹŹ�ƹŵººƿ�ŹŚººĭō�Źŵ�Ĩƀ��ººŝźĩ�ŶººŤƯƾ� �
źŗŚºººŝ��ƹ�ƘţºººǀǀřŶºººů�Ʋƣƪ���ŶºººƃŹ�ƵŶºººƴƴĩ�ŹŚºººƸƯ�ŢºººƔƬƛ� �

(MIC)���ƵŶƴƄºººĩ�ŢºººƔƬƛ�ƪƣřŶºººů�ƹ�(MBC)��ŶºººŤƯ�Śºººŝ� �

Macrodilution-Brothř�Źŵ�ƿƶººººƫƹż�ŚººººƷƽ�MDR�Śººººŝ�� �
��Źŵƺě�Żř�ƵŵŚƠŤſř��ºŤƳōƾ�ŝǀţƺ�ºǀĨ�řƿ�ºưƾ������ºſŹźŝ�ŵŹƺºƯ�Ʈƴºě�ƾ��Źřźºƣ�� �

ŢƟźĭ���ƩƹřŶūÑ�ƹ�Ð����
��

ƩƹŶū�Ñ�ŪƿŚŤƳ��MIC�ƹ� MBCƶƳƺĭ�ƽŚƷ�ŵƿ�źĮKESŢŞƀƳ�ƶƳŚĭ�Ŷƴģ�ŢƯƹŚƤƯ�Śŝ��ƶŝ�řƿưƾƮƴě� 

Ɩưū�ƪĩ  ƴƟŚƷǀř�Ƶƺƫō�Śƽ  ƃřźſǀžƴſ�ƶſźƯ�Ś  ƱřźƯƺƬĭř�źŤƳŚŝƹźŤƳř 

MBC MIC MBC MIC MBC MIC MBC MIC 

ŢƔƬƛ�ƽŚƷ�ƞƬŤŴƯ�
ƾŤƳō�Ĩǀţƺǀŝ�řƿưƾƮƴě��

ìg/ml 
ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ ŶƇŹŵ ŵřŶƘţ  

� � ÖÍ�Ó  Ï � � � � � � � � � � ÎÕ�ÎÕ  Ï ÏÒ��  
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�������ƶŬǀŤƳ�ƶƫŚƤƯ�Ʋƿř��ƽ�����ƭƺºƬƗ�ƵŚĮƄºƳřŵ�śƺƈºƯ�ƾţŚƤǀƤŰţ�ŭźƏ�

������������ŵřŵŹřźºƣ�ƵŹŚưºƃ�ƶºŝ�ƱřźƸţ�ƾƳŚƯŹŵ�ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě
ÎÔÏÎÎ��űŹƺƯÏÍ�Ð�ÖÎ�ƾƯ��ŶƃŚŝ��ƺƳƿ��Ŷŝ�ƶƫŚƤƯ�ƱŚĭŶƴƀƿƲ��ºſƹǀ�ƶƬ

��ƹĦě�ŢƳƹŚƘƯ�ŻřƄƷƾ������żƷ�ƪºŞƤţ�ŢºƸū�ƵŚĮƄƳřŵ�ƿ�ƶºƴ��ŚºƷƽ���ŭźºƏ�
ƳřŵŹŶƣ�ƹ�źĪƄţƾƯ�ƾ�ŚưƳƿŶƴ� 
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Background and Objective: Occurance of severe diseases by bacteria that are considered as normal flora 

poses a threat to human life. Bacteria such as Klebsiella, Enterobacter, and Serratia, which are all VP +, 

cause the urinary tract infection. The antibiotic-resistant strains of these bacteria create  problems in the 

process of  treatment. The aim of this research was to compare the multiple antibiotic resistance patterns of 

Klebsiella, Enterobacter, and Serratia causing urinary infections and determine the imipenem MIC in MDR 

strains.  

Materials and Methods: In this experimental study 400 urinary specimens from UTI patients who had 

referred to Imam Khomeini Hospital (Tehran) were collected using the midstream clean catch method. The 

klebsiella groups were identified by conventional methods. The antibiotic sensivity test was carried out by 

disk diffusion and macrodilution broth test methods. 

Results: Of 400 patients with urinary tract infections, 96 (24%) were caused by Klebsiella groups (KES. 

Maximum and minimum resistances were to amoxicillin and amikacin, respectivey. MIC and MBC 

determined using serial dilution method and  showed that  the concentration range of imipenem that stopped 

growth of Klebsiella pneumoniae and Serratia marcescens were in the range of 0. 25- 16 and 8-0.25 ìg / ml, 

respectively.� 

Conclusion: The results of this study suggest that imipenem is an appropriate medication for the treatment of  

Klebsiella group infections. 

 

Keywords:�Klebsiella, Antibiotic resistance, Minimum inhibitory concentration, Urinary tract infections, 

Imipenem 

Archive of SID

www.SID.ir

mailto:Soltanirad34@yahoo.com
www.SID.ir

