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�ÎÑ�ÎÏ���řºººƿ�ŧŚºººţ�ƝŶºººƷ�Śºººŝ�ƶºººƘƫŚƐƯ�Ʋǀſ�źǀĥźƴºººƿưƀƾ�
ſǀſŚƀĩƺƬƟƹźĜǀ���ŤƳō�Ŷƴģ�ƶŝ�Ʋƾ�ŝǀţƺ�ºǀ����ƭŚºŤĩǇŚŤŝ�Ĩ�ěǀ�ºſřźĜǀƬǀƲ��

ŻŚŤƠſƿŶƿƮ��ř�ƹƿưƾ�Ʈƴě���ř�źŝ�ƿƶƫƹż��ŚºƷƽ�������ƵŶºƃ�ƭŚºŬƳř�ħƺºĩƹźŤƳō�
Ţſř����

��
ſŹźŝ�ƁƹŹƾ��

�����řƿ��Ʋƿ�ƶƘƫŚƐƯ�Ĩ��ƽ�ƶƬųřŶƯ�řƽ���Ţſř���ƵŵƹŶŰƯ�Źŵ�ƶĩ��ƽ�ƳŚƯŻ�ƾ�
ŵŹƹźƟƿ��źƸƃ�Śţ�Ʋƿ��ŹƺÖÎ��Ŷƃ�ƭŚŬƳř���řźŝ�ƽ��Ʊō�ƭŚŬƳř��Żř�ÓÒÍŝ�ǀ�ŹŚư

���ŹřŹŵř�ŢƳƺƠƗ�Śŝ�ǈŤŞƯƽ���ĦƳŹŚƟƿ���Ţ��ƮºųŻ��Ʊƺºų�������Żř�žºě�Ŝºţ�
řŻƿ��ƳƺƯƺƴě�ƹ�ƱŚưƾ���ŝ�ƶŝ�ƶĩ�ǀƱŚŤſŹŚư�ŚƷƽ�źƃƿŤƘƾ��ưų�ƭŚƯř��ǀƴƾ��ƹ�

�ŞƏ�żĩźƯƾ��ƱřźƸţ�ƱŚĩŵƺĩ���ƵŵƺưƳ�ƶƘūřźƯ��ŶƳř���Źřŵźŝ�ƶƳƺưƳ�ƽ���Ŷºƃ�
���ºſŹźŝ�ŢƸū�ƹƾ���ŚºſŚƴƃ�ƹ�ƾƿ���ŚƯŻō�ƶºŝ�ºƿƵŚĮƄ�Ư�ǀ�śźºĪ��ºſŚƴƃƾ�

ƵŶĪƄƳřŵ��ƽ����Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ŢƃřŶƸŝ�ƾ�����Ŷºƃ�ƩŚºſŹř�ƱřźƸţ���
ŻŚººſřŶūƽƫƹř�ººǀƶ�ƽƺººſ�ƿƶ�ŚººƷƽƬĩ�ǀƴǀººĪƾƹŹ�źººŝ�ƽººŰƯ�ǀ�Ǝ

��ŶƴƠºſƺĭ�ƱƺųŹŚĭōŵǈŝƽ�Ƴř�������ưƏř�Żř�žºě�ƹ�ŢºƟźĭ�ƭŚºŬǀ��Żř�ƱŚºƴ
�������ŴƄºţ�ŢºƸū�ŢƄºĩ�Ʊŵƺŝ�ƆƫŚųǀ��������ŵŹƺºƯ�ƶºƳƺĭ�ƹ�žƴºū�Ɔ

ŚƯŻōƿ�ưĪţ�šŚƄǀƬƾ���Źřźƣ��ŢƟźĭ��řźŝƽ�ř�ƿ���Ţƀºţ�Żř�ŹƺƔƴƯ�Ʋ��ŚºƷƽ�
ƫƺººưƷǀ�ż��ŻǇŚººţŚĩ�ſŚŝǀººſřźŤǀ�Ʋ�ģƺººŤěřǀ�ĨººưƳ�Źŵ�ŶººƃŹ��Ʋ� �

Ò�Ó��Ʒ��ŶƇŹŵ�ǀƫƹŹŶǀ�Śŝ�żƿ��ƫƺĪºſř�ƪǀ�����Ţƀºţ�ƹ�ƲPYR���ƵŵŚƠŤºſř�
Ŷƃ��ÎÒ����

ƁƹŹ��ŹŚºĩ��ƘţǀººǀƲ�ŢººƔƬƛ�MIC�ƹ�MBC���řźººŝƽƘţ�ǀººǀ�Ʋ
MIC�����źſ�ŢƣŹ�ƱƺƯŻō�ƁƹŹ�Żř��ƿ��ŰƯ�Źŵ�ƩŚǀ���ŚºƯ�ŢƄĩ�Ǝƿ��Źŵ�Ɩ

ƶƫƺƫ�ƪųřŵ�ƿŚ� Macrodilution Broth Test�ƹ�Ŷƃ�ƵŵŚƠŤſř
řźººŝƽ�ſ�źººŧř�Ʊŵřŵ�ƱŚƄººƳ�ǀĥźƴººƿưƀƾſ�ǀſŚƀººĩƺƬƟƹźĜǀŚººŝ�Ʋ� �
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Ð�ŤƳō�ƾ�ŝǀţƺǀ��ƭŚŤĩǇŚŤŝ�Ĩ���ŢºƯźƟ�Żř����ƫ�Ĩºģ�ºǀŢƀ��ƶŰƠºƇ��řƽ��ºƿŚ�
Check Board�ƵŵŚƠŤſř�Ŷƿŵźĭ��ſ�źŧřǀĥźƴ�ºƿưƀƾ����ƂƷŚºĩ�Śºŝ

�Źŵ�źŝřźŝ�ŹŚƸģMICƫƹř�ǀƘţ�ƶǀǀ�ƲŵźĭƿŶ��ÎÕ�ÎÓ����
��
ƿƶŤƟŚ�ŚƷ��

�����řººƿƹŹ�źººŝ�ƶººƘƫŚƐƯ�Ʋƽ�ÓÔ�řƿƶººƫƹż�ƽƺŤěźŤººſř�ĩƺĩƾ�ƭŚººŬƳř�
�Ţſř�ŢƟźĭ���ř�Żřƿ����ŵřŶºƘţ�ƲÒÍ�řƿ�ƶºƫƹż�������ħƺºĩƹźŤƳř�ƶºŝ�ƍƺºŝźƯ�

�Ó�ÔÑ�ŶƇŹŵ���Ó�řƿƶƫƹż����������Ƶƹźºĭ�ħƺĩƺŤěźŤºſř�ŚºŤŝ�ƶŝ�ƍƺŝźƯ�A�� �
�Ö�ŶƇŹŵ����Ò�řƿƶƫƹż������ƺŤěźŤºſř�ƶºŝ�ƍƺºŝźƯ��ƛ�ħƺĩ�ºǀ����Ƶƹźºĭ�źA�� �
�Ò�Ô�ŶººƇŹŵ���Ï�řƿƶººƫƹż�ħƺººĩƺƯƺƴě��Ð�ŶººƇŹŵ���Ï�řƿƶººƫƹż�
ƛǀ�ħƺººĩƹźŤƳřź�Ð�ŶººƇŹŵ���ƹÏ�řƿƶººƫƹż��ħƺĩƺŤěźŤººſř�ŚººƠƫō�� �
�Ð�ŶƇŹŵ���ŝƳŵƺŶ��ŚŤƳƿ�ŝ�Ūƶ����Ƙţ�ŽŚſřźŝ��ƵŶƯō�Ţſŵǀǀ��ƲMIC��ƹ�

MBC�ºººŤƳō�Ĩºººţ�Ĩºººţ�ƾ�ŝǀţƺºººǀĨ��ŚºººƷ��ƶºººĩ�ŵřŵ�ƱŚƄºººƳ� �
� �

řźººŝƽ�MICƹ�� MBCƵŵƹŶººŰƯ�ƽŢººƔƬƛ��ŚººƷƾƿ�ŶººƃŹ�ƶººĩ�
ƶƳƺĭ�ŚƷƽ���ƞƣƺŤƯ�řŹ�ƞƬŤŴƯ��Ư�ƾ����řźºŝ��Ŷºƴĩƽ��ºŤƳō�ƾ�ŝǀƺ�ºƿĨ��ŚºƷƽ�

��Ţſř�šƹŚƠŤƯ�ƞƬŤŴƯ��ŝƶ��ŹƺºƏƽ����ƶºĩ�řźºŝƽ�MIC��ƵŵƹŶºŰƯ���ƽ�
ŢººƔƬƛ�ŚººƷƾƿ�ſ�ŻřǀſŚƀººĩƺƬƟƹźĜǀƲ�ŶººƃŹ�ƶººĩ�řƿƶººƫƹż�ŚººƷƽ�

�ħƺºĩƹźŤƳř��ŚºƷ����Żř�ŶºƳŵźĩ�ƞºƣƺŤƯ�řŹÒ�Í��Śºţ�ÎÓ��Źŵ�ƭźºĭƹźƨǀƯ�
ƾººƬǀƯ��źººŤǀƫřźººŝ�ƹ�ŵƺººŝƽ�MBCř�ººƿ�Żř�ƵŵƹŶººŰƯ�ƲÏ�Śººţ�ÎÓ�

��ƾƬǀƯ�Źŵ�ƭźĭƹźƨǀƯ��ǀƫźŤ�ŵƺŝ��řƿ�ŵŚƤƯ�Ʋƿ��řźºŝ�źƽ�MIC���ƹMBC�
ěǀººſřźĜǀƬǀººŝ�Ʋƶ�ƶŝŚƄººƯ�šŹƺººƇ��ŻřÏ�Śººţ�ÎÍÏÑ�Źŵ�ƭźººĭƹźƨǀƯ�

ƾººƬǀƯ�źººŤǀƫřźººŝ�ƹ�ƽ�MIC�ƹ�MBCř�ƿººưƾ�Żř�Ʈƴººě�Ò�Í�Śººţ�ÓÑ�
ƾººƬǀƯ�Źŵ�ƭźººĭƹźƨǀƯ�źººŤǀƫřźººŝ�ƹ�ƽŻŚŤƠººſ�ƿŶƿ�Żř�ƮÏ�Śººţ�ÎÏÕ�
��ƾƬǀƯ�Źŵ�ƭźĭƹźƨǀƯ��źŤǀƫ��Ţſř�Ƶŵƺŝ����ƺſ�ƵŶƷŚƄƯ�ƿƶ�ŚƷƽ���ƭƹŚƤƯ��Źŵ

ŚŤƳƿŝ�Ūƶ�Ưō�Ţſŵ�ƵŶưƷř�ƪŝŚƣǀŢſř�Ţ��ƩƹřŶū�Î�Śţ�Ñ����

�ƩƹŶūÎ��řƿƶƫƹż�ŚƷƽ�ƶƴƯřŵ��ƱŚƃŵřŶƘţ�ƵřźưƷ�ƶŝ�ƶƘƫŚƐƯ�ŢŰţ�MICƴĤưƷ�ƹ�ǀ�ƲMIC�ƹ�MBC��ÒÍ�ƹ�ÖÍřźŝ�ƽ�ŤƳōƾ�ŝǀţƺǀĨ�ŚƷƽ�
ſǀŚƀĩƺƬƟƹźĜſǀě�ƹ�ƲǀſřźĜǀƬǀƲ��

MBC (µg/ml) MIC (µg/ml) 
ÖÍ�� ÒÍ�� ÖÍ�� ÒÍ�� 

ŤƳō�ƶƴƯřŵƾŝ�ǀţƺǀĨ ŤƳōƾŝ�ǀţƺǀĨ źŤĩŚŝƽ��ŚƯŻō�ŵřŶƘţƿƵŶƃ�Ƃ� 

ÎÓ!��
ÒÎÏ 

Õ��
Ñ 

ÎÓ��
ÏÒÓ 

Ï��
Ï 

�ÎÓ��Ò�Í���
�ÎÍÏÑ�ó�Ï� 

cipÎ 

pipÏ 

�ħƺĩƹźŤƳō�ÒÍ� 

Õ��
Ï 

Î��
Ï� 

Õ��
Ï 

Î��
Ï� 

�ÎÓ��ÎÏÒ�Í���
�ÎÍÏÑ�ó�Ï� 

cip 
pip 

ƫƺưƷŚŤŝ�ħƺĩƺŤěźŤſřǀ�Ƶƹźĭ�żA��Ó� 

Ï��
Ï� 

Î��
Ï� 

Î��
Ï� 

Î��
Ï� 

�ÎÓ�ó�ÎÏÒ�Í���
�ÎÍÏÑ�ó�Ï� 

cip 
pip 

ƛ�ħƺĩƺŤěźŤſřǀź�ƫƺưƷŚŤŝǀ�Ƶƹźĭ�żA��Ò� 

Õ��
Ñ 

Î��
Ñ 

Ñ��
Ñ 

Î��
Ñ 

�ÎÓ��ÎÏÒ�Í���
�ÎÍÏÑ�ó�Ï� 

cip 
pip 

ƫƺưƷ�ŚƠƫō�ħƺĩƺŤěźŤſřǀƛ�ƹ�żǀ�ħƺĩƹźŤƳř�ź�Ñ� 

Î��
Ñ 

Î��
Ñ 

ÏÒ�Í��
Î 

ÏÒ�Í��
Î 

�ÎÓ��ÎÏÒ�Í���
�ÎÍÏÑ�ó�Ï� 

cip 
pip 

�ħƺĩƺƯƺƴě�Ï� 

1. cip= ciprofloxacin                    2. pip= piperacillin 
��

ÒÍ�MIC� �ŤƳō�ŢƔƬƛ�ƪƣřŶůƾŝ�ǀţƺǀ�Ĩ�ŶƃŹ�Żř�ƶĩÒÍƺſ�ŶƇŹŵ�ƿƶ�Ư�ƪưƗ�ƶŝ�ŢƘƳŚưƯ�ŚƷƾ�ŵŹƹō���
ÖÍ�MIC� �ŤƳō�ŢƔƬƛ�ƪƣřŶůƾŝ�ǀţƺǀ�ŶƃŹ�Żř�ƶĩ�ĨÖÍƺſ�ŶƇŹŵ�ƿƶ�Ư�ƪưƗ�ƶŝ�ŢƘƳŚưƯ�ŚƷƾ�ŵŹƹō���
ÒÍ�MBC� �ŤƳō�ŢƔƬƛ�ƪƣřŶůƾŝ�ǀţƺǀ�ƲŤƄĩ�ŦƗŚŝ�ƶĩ�ĨÒÍƺſ�ŶƇŹŵ�ƿƶ�Ư�ŚƷƾ�ŵƺƃ���
ÖÍ�MBC� �ŤƳō�ŢƔƬƛ�ƪƣřŶůƾŝ�ǀţƺǀ�ƲŤƄĩ�ŦƗŚŝ�ƶĩ�ĨÖÍƺſ�ŶƇŹŵ�ƿƶ�Ư�ŚƷƾ�ŵƺƃ��
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26 

�ƩƹŶūÏ��řƿƶƫƹż�ŚƷƽ�ƶƴƯřŵ��ƱŚƃŵřŶƘţ�ƵřźưƷ�ƶŝ�ƶƘƫŚƐƯ�ŢŰţ�MICƴĤưƷ�ƹ�ǀ�ƲMBCřźŝ�ƽŤƳō�ƾŝ�ǀţƺǀĨ�ŚƷƽř�ƿưƾŻŚŤƠſ�ƹ�Ʈƴě�ƿŶƿƮ��
��

1. imi= imipenem 
2.cef=ceftazidim 

��
�ƩƹŶūÐ�ŢƔƬƛ���ŶƇŹŵ�ƹ�ŚƷMIC�ƹ�MBCſ�ǀŻŚƀĩƺƬƟƹźĜƿř�ƹ�Ʋƿưƾ�ŝ�Ʈƴěřźƽ�řƿƶƫƹż�ŚƷƽĩƺĩƹźŤƳř�ƾ��

��

  Imipenem��   Ciprofloxacin 

% MBC %MIC 
Concentration 

(µg/ml) 
%MBC %MIC 

Concentration 
(µg/ml) 

Ó��
ÎÏ��
ÏÎ��
ÐÓ��
ÒÔ��
ÓÖ��
ÔÒ��
ÔÒ��
ÕÎ��
ÖÖ 

ÎÏ��
ÎÕ��
ÐÐ��
ÔÒ��
ÔÕ��
ÔÕ��
ÔÕ��
ÔÕ��
ÕÔ��
Ï�ÖÖ 

Ò�Í���
Ò�Í��
Î��
Ï��
Ñ��
Õ��
ÎÓ��
ÐÏ��
ÓÑ��
ÓÑ! 

Í��
Í��
Í��
Í��
Í��
ÏÔ��
ÑÒ��
ÓÖ��
ÕÑ��
ÖÖ 

Í��
Í��
Í��
Ð��
ÏÔ��
ÒÑ��
ÓÓ��
ÕÎ��
ÖÐ��
ÖÖ 

ÎÏÒ�Í���
ÎÏÒ�Í��
ÏÒ�Í��
Ò�Í��
Î��
Ï��
Ñ��
Õ��
ÎÓ��
ÎÓ! 

��
��

MBC (µg/ml) MIC (µg/ml) 

ÖÍ�� ÒÍ�� ÖÍ�� ÒÍ�� 
Ĩǀţƺǀŝ�ƾŤƳō�ƶƴƯřŵ Ĩǀţƺǀŝ�ƾŤƳō ƽźŤĩŚŝ��ƵŶƃ�ƂƿŚƯŻō�ŵřŶƘţ� 

ÓÑ!��
ÎÏÕ 

Ñ��
ÓÑ 

ÓÑ!��
ÎÏÕ 

Ï��
ÐÏ 

�ÓÑ�ó�Ò�Í���
�ÎÏÕ�ó�ÎÏÒ�Í���

imiÎ 

cefÏ 

�ħƺĩƹźŤƳō�ÒÍ� 

Î��
ÓÑ 

Ò�Í���
Î 

Ñ��
Î 

Ò�Í���
Ò�Í 

�ÓÑ�ó�Ò�Í���
�ÎÏÕ�ó�ÎÏÒ�Í� 

imi 
cef 

�Ƶƹźĭ�żǀƫƺưƷ�ŚŤŝ�ħƺĩƺŤěźŤſřA��Ó� 

Ò�Í��
Î 

Ò�Í���
Î 

Ò�Í���
Î 

Ò�Í���
Î 

�ÓÑ�ó�Ò�Í���
�ÎÏÕ�ó�ÎÏÒ�Í� 

imi 
cef 

�Ƶƹźĭ�żǀƫƺưƷ�ŚŤŝźǀƛ�ħƺĩƺŤěźŤſřA��Ò� 

Ñ��
Ï 

Ò�Í��
ÏÒ�Í 

Ñ��
Ï 

Ò�Í��
ÏÒ�Í 

�ÓÒ�ó�Ò�Í���
�ÎÏÕ�ó�ÎÏÒ�Í� 

imi 
cef 

�ħƺĩƹźŤƳř�źǀƛ�ƹ�żǀƫƺưƷ�ŚƠƫō�ħƺĩƺŤěźŤſř�Ñ� 

Ò�Í��
Ñ 

Ò�Í��
Ñ 

Ò�Í��
Ò�Í 

Ò�Í���
Ò�Í 

�ÓÑ��Ò�Í���
�ÎÏÕ�ó�ÎÏÒ�Í� 

imi 
cef 

�ħƺĩƺƯƺƴě�Ï� 
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27 

�ƩƹŶūÑ�ŢƔƬƛ���ŶƇŹŵ�ƹ�ŚƷMIC�ƹ�MBCě�ǀſřźĜǀƬǀŻŚŤƠſ�ƹ�ƲƿŶƿřźŝ�Ʈƽ�řƿƶƫƹż�ŚƷƽĩƺĩƹźŤƳř�ƾ��
��

  Ceftazidim   Piperacillin 

% MBC %MIC 
Concentration 

(µg/ml) 
%MBC�� %MIC 

Concentration 
(µg/ml) 

Í��
Í��
Í��
Í��
Í��
Ð��
Ð��
Ð��
ÎÕ��
ÏÑ��
ÒÑ��
ÖÍ 

Í��
Í��
Í��
Í��
Ð��
Ó��
Ö��
ÎÏ��
ÐÐ��
ÒÎ��
ÔÒ��
ÖÍ 

ÎÏÒ�Í���
ÎÏÒ�Í��
ÏÒ�Í��
Ò�Í��
Î��
Ï��
Ñ��
Õ��
ÐÏ��
ÓÑ��
ÎÏÕ 

ÎÕ��
ÐÍ��
ÒÎ��
ÓÍ��
ÓÖ��
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Background and Objective: Attention has largely been focused on appearance of multiple drug resistance 

enterococci in the last 20 years. One of the methods to overcome this problem is to combine different 

antibiotics in order to increase antimicrobial activity and reduce toxicity. The combination of fluor 

quinolones with other antibiotics has been widely investigated. The aim of this study was to investigate the 

synergistic effect of ciprofloxacin in several antibiotics Beta-lactam (piperacillin, ceftazidime and imipenem) 

on isolated enterococci. 

Materials and Methods: In this cross sectional study, 67 Streptococci strains were isolated from clinical 

samples from March to September 2012. The serial broth dilution method in test tubes was used for the MIC, 

and the check board Format was used for the synergistic effect of ciprofloxacin with Beta-lactam antibiotics. 

The synergistic effect was determined with four- fold reduction of initial MIC.  

Results: Totally, 67 strains of Streptococci were used, in which 50 strains (74.6%) were enterococci, 6(9%) 

were group B streptococcus, 5(7.5%) were non-group A streptococci, 2 (3%) were pneumococci, and 2 were 

strains of alpha streptococci (3%), respectively. All results were determined by the MIC and MBC of each 

antibiotic individually and also in combination with ciprofloxacin. 

Conclusion: The effect of ciprofloxacin on other antibiotics was indifferent, and the synergistic effect was 

not observed. 
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