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ǎƼǴŭ¦�
�ƢȈǸȈƫ°ȏ¦(Artemia)�¢�Ŀ�¿ƾƼƬǈƫ�Ŗǳ¦�ƨȇǂƸƦǳ¦� ¦̧Ȃǻȋ¦�ƾƷ�ÅǂǜǻÂ��ŃƢǠǳ¦�ǺǷ�¨®ÂƾŰ�ǪǗƢǼǷ¿¦ƾƼƬǇȐǳ�¦�ǼŪ¦�Ŀ�ƢŮ�ǞƟƢǌǳ¦��œȈǴǳ¦�§Ȃ

ǤǯǀȌǳ�«ȐǟÂ� ¦�ȄǴǟ�®ƢǸƬǟȏ¦�ÀÂ®�ƨȇȂǠŭ¦�µ¦ǂǷ¢ƢǬǷ�ƾȇ¦Ǆƫ�ƪǫȂǳ¦�ǆǨǻ�ĿÂ��ȆǸǴǟ�²ƢǇ�ƨȇȂȈū¦�©¦®ƢǔǸǴǳ�ʮŚƬǰƦǳ¦�ƨǷÂ¢ƪȇǂƳ��ƨǇ¦°ƾǳ¦�ǽǀǿ
ƾǷ�ƨǇ¦°®��»ƾđÃ��ȆƟƢŭ¦�ǎǴƼƬǈŭ¦Â� Ȃ̧ǬǼŭ¦�ŚƯϦƢǔǸǯ�ÄȂǔǠǳ¦Âȋ¦�ǒǠƥ�ȄǴǟ�ÄŚƬǰƥ�®Ǡŭ¦�µ¦ǂǷȌǳ�ƨƦƦǈŭ¦�ƨȇŚƬǰƦǳ¦� ¦̧ȂǻƘƬǳ¦�°ƢƦƬƻ¦Â�ƨȇȂ�ŚƯ

ƨȇȂȈū¦�©¦®Ƣǔŭ¦�ǞǷ�Ä°±ƖƬǳ¦��ǠȈŦ��ÄȂǔǟ�ǎǴƼƬǈǷÂ���®°ʪÂ�ǺƻƢǇ��ȆƟƢǷ�ǎǴƼƬǈǷÂ�� Ȃ̧ǬǼǷ�ŚǔŢÂ�®Âƾǳ¦�©ƢǼȈǟ�ǞŦ�ĻȀǄȈǯ¦ŗƥ�Ƣ�Â�����
Â��Â����Â��������ƲƟƢƬǼǳ¦�ƪǼȈƥ¢�ǺƻƢǇÂ�®°ʪ��®Âƾǳ¦� Ȃ̧ǬǼŭ�À�Ϧ�ƾǓ�ȆǘȈƦưƫ�ŚƯS. aureus ATCC 6538P��©¦ǄȈǯŗƥ�ǺƻƢǈǳ¦Â

��Â� ���Â� ������ƾǓE.coli ATCC10536�Â� �¢À�Ϧ� �®°ʪÂ�ǺƻƢǇ��ȆƟƢŭ¦�ǎǴƼƬǈǸǴǳ� ǄȈǯŗƥ�ŚƯ���Â�����ƾǓE.coli 
ATCC10536�ÂS.aureus�Ņ¦ȂƬǳ¦�ȄǴǟ���ƾǓ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦ÂE.coli ATCC10536��¢�ƲƟƢƬǼǳ¦�©°Ƣǋ¤�ƨȈǇƢǈƷ�¨®ʮ±�ń

ȋ¦�¦ƾǟƢǷ�ƨȇŚƬǰƦǳ¦� ¦̧ȂǻE.coli ��®ƢǔǸǴǳ��ƨȇǂȇǂǈǳ¦�ƨǳǄǠǳ¦�Neomycim�Ƭǈŭʪ�ǞƦǌŭ¦�Â�ƨǇÂ°ƾŭ¦�ǄȈǯ¦ŗǳʪ�®°ƢƦǳ¦�ǎǴƼ�©®¦±��Ǯǳǀǳ�ƨǧƢǓ¤
� ƨȈǇƢǈƷS. typhimurium ATCC 14028�ÂE.coli ATCC10536�� ÂS. aureus ATCC 6538P��®ƢǔǸǴǳ

Streptomycin�ǺƻƢǈǳ¦�ǎǴƼƬǈŭʪ�ǞƦǌŭ¦���ƨȈǇƢǈƷÂS. typhimurium ATCC 14028�Â E.coli ATCC10536�
�®ƢǔǸǴǳKanamycin�Â�ƨȈǇƢǈƷÂE.coli ATCC10536�ÂS. aureus ATCC 6538P��®ƢǔǸǴǳAmikacin��¢�ÄȂǔǠǳ¦�ƢǷ

�ƨȈǇƢǈƷ�ǺǷ�®¦±E.coli��®ƢǔǸǴǳKanamycin��Â�ǄȈǯ¦ŗǳ¦�ǞȈǸŝ�ǞƦǌŭ¦E.coli�Â�ƨȇǂȇǂǈǳ¦ S. aureus ATCC 6538P��®ƢǔǸǴǳ
Neomycim��¢Ǜ�®Ƣǔŭ¦�ǂȀNeomycim �ǲǔǧ¢�ϖ�ŚƯϦȋ¦�ǞȈŦ�ƾǓ�Ä°±�ÄȂǔǠǳ¦Â��ǺƻƢǇÂ�®°ʪ��ȆƟƢŭ¦�ǎǴƼƬǈǸǴǳ�ǄȈǯ¦ŗǳ¦�ǞȈǸŝ� ¦̧Ȃǻ�

�ƨȈƷƢƬǨŭ¦�©ƢǸǴǰǳ¦�ȋ¦ƫ°ȍ¦��ƢȈǸȈ��ƨȇǂƸƦǳ¦�©ƢƳȐǠǳ¦��ʮŚƬǰƦǳ¦��ƨȇȂȈū¦�©¦®Ƣǔŭ¦��ƨȇȂǠŭ¦�©ʪƢǏAntibiotic,�intestinal disease 

�Abstact: 
Artemia�is one of the  marin species, and it is used in limited parts of the world. Due 

to its common use in the southern Libya as food and drug for intestinal diseases without 
scientific evidences, and at the same time there is an increasing bacterial resistance to 
antibiotics,�this study was conducted to investigate the effect of soaked, aqueous and organic 
extract (according to conventional doses of Artemia) on some enteric pathogenic bacteria. 
Samples of Adood (Artemia) were collected, and the extracts were prepared by soaking, 
aqueous (hot and cold) extract and ethanol extract at concentrations of 2, 5, 10, 20, 40%. The 
results showed that soaked (cold and hot) inhibited S. aureus ATCC 6538P, and hot with 10, 
20, 40% inhibited  E.coli ATCC10536. Aqueous extract 20% inhibited E.coli, and 40% 
inhibited S. aureus ATCC 6538P. The organic extract inhibited E.coli ATCC10536 only. 
Saturated antibiotics with cold aqueous extract indicated an increase in the sensitivity of 
bacterial species, except clinical E.coli for saturated Neomycim at all the concentrations. In 
addition, it increased the sensitivity of S. typhimurium ATCC 14028, E.coli ATCC10536 and 
S. aureus ATCC 6538P for saturated Streptomycin with hot. S. typhimurium ATCC 14028 
and E.coli ATCC10536 for Kanamycin and E.coli ATCC10536 and S. aureus ATCC 6538P 
for Amikacin. While organic extract increased the sensitivity of E.coli to the saturated 
Kanamycin with all the concentrations and the clinical E.coli and S. aureus ATCC 6538P for 
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Neomycim. The best synergistic effects against all species with all the concentrations of 
aqueous extract (cold and hot) and organic was noted with Neomycim� 

ƨǷƾǬŭ¦�
�ÅǟȂǼƫ�Ƕǔƫ�ƨǠǇ¦Â�À±Ƣű�ŐƬǠƫ�ƨȇǂƸƦǳ¦�ƨƠȈƦǳ¦�ÅȈǻ¦ȂȈƷ�Ƣǧ��ƨȈǠȈƦǘǳ¦�©ƢƴƬǼǸǴǳ�ȄǐŹ�ȏ�°ƾǐǷ�ȆǿÂ�ǲƟƢǿ�Ƣ�©ƢǼƟƢǰǳ¦�ǒǠƦ

ƢƴƬǼǷ�ƢȀȈǧ�ƨǼǗƢǬǳ¦ƤȈǯ¦ǂƫ�©¦¯��ÀƢǰŭ¦�ȄǴǟ�©ƢǼƟƢǰǳ¦�ǺǷ�ƢǿŚǣ�ǞǷ�ǆǧƢǼƬǳ¦�ƨƴȈƬǻ�ƢĔȂǰƫ�Ŗǳ¦��ƢēƢǬƬǌǷÂ�ƨȇȂǻƢưǳ¦�ƨȈǔȇȏ¦�Ƣē��
Ļ�ƾǬǧ��ÄȂȈƷ�¶Ƣǌǻ�ƢŮ�ƨȈƟƢȈǸȈǯ��ǦǏÂ¢�ǺǷ�ǂưǯ������ȋ¦�Ʋƫ¦ȂǼǳ¦�ǺǷ�ƲƬǼǷ@�ƢȈƳȂǳȂȈƥ�ƨǸȀŭ¦�ƨȇǂƸƦǳ¦�ƨȈǔȇ�@>�@>���>

�Å°Â®�ƤǠǴƫ�ȆǿÂ¦�¯Ä�¢ǸȈǰǳ¦�ƮƸƦǳ¦�Ŀ� ¨ƾȇ¦ǄƬǷ� ƨȈŷ�ÄȂȈū¦�ȆƟƢȈbiochemical�ƳȐǠǳ¦� ǂȇȂǘƫÂ� ¦Âƾǯ�ƢȀǷ¦ƾƼƬǇʪ�©Ƣ
�ǂǋƢƦǷ�ǲǰǌƥ¢� ®Ƣǔŭ¦� ƢȀǴǠǨǳ� ƨƴȈƬǻÂ� �ƨȈƦǘǳ¦�©ƢƴƬǼŭ¦�ǺǷ�ƾȇƾǠǳ¦� ǞȈǼǐƬǳ�ƤȈǯ¦ŗǯ�Â�©ʪÂǂǰȈǸǴǳ¢Ǐ�Å°ƾǐǷ�ƪƸƦ�ÅƾȈƳ� ¦¦�

ǓÊǂǸ
É
ŭ¦� °ƢǌƬǻ¦� ǺǷ� ƾū¦Â� ƨȈƥÂǂǰȈŭ¦�©¦®ƢǔǸǴǳ@ƨȇȂȈū¦�©¦®ƢǔǸǴǳ� ƨǷÂƢǬŭ¦�©Ƣ�>��ƢǼƟƢǰǳ¦� ǺǸǓ� ǺǷÂȋ¦� ƨȇǂƸƦǳ¦�©ƢȈǸȈƫ°�

Artemia�ȋ¦� ¿¦ƾƼƬǇȏ¦� ÀƢǯ�Ŗǳ¦�ŅƢǠǳ¦� ȆƟ¦ǀǤǳ¦� Ƣǿ¦ȂƬƄÂ� ƨǳȂȀǈƥ� ƢȀǸǔǿ� ƨȈǻƢǰǷ¦� ƤƦǈƥ� ƨȇǂƸƦǳ¦� ƨǟ¦°Ǆǳ¦� Ŀ� ƢŮ� ¾Â
@�@>�@>�@�ƨȈƦǘǳ¦�©ȏƢĐ¦�Ŀ�¿ƾƼƬǈƫ�ƢǸǯ��>�>��Artemia�Ǡǳ¦�©ƢƳƢȈƬƷȏ�ƨȈǧƢǯÂ�ƨȈǳƢǟ�ƨȈƟ¦ǀǣ�ƨǸȈǫ�ƢȀȇƾǳ�ǺǷ�ƾȇƾ

ǣ�Ŀ�ǄȈǸƬƫ�ȆǿÂ��©ƢǼƟƢǰǳ¦ǀ�ƢŮÂƢǼƬƥ�ƢȀƟ¦¢ƫ�¨®ƢǷ�Äȋ¦�ƨȈƟ¦ǀǤǳ¦�©ƢƦǯǂŭƢǧ��ƢȀǸǧ�ǲƻƾǞȈŦ�Ŀ� ǂ̈ǧȂƬǷ�ƨȈǇƢǇ�ȋ¦�ȂǗ��Ƣđ�ǂŤ�Ŗǳ¦�°¦
ȋ¦Â�©ƢǼȈƫÂŐǳƢǯƥǂǰǳ¦Â�ƨȈǼȈǷȏ¦�µƢŧȋ¦Â�ÀȂǿƾǳ¦Â�©¦°ƾȈǿȂ�ǮǸǈǳ¦�ƪȇ±�ƢȀǼǷ�Ŗǳ¦� ǂ̈ū¦�ƨȈǼǿƾǳ¦�µƢŧfish oil��°ƢƦū¦�ƪȇ±Â

squid oil� �ƢǸǯ¢ƢĔ �©ƢǼȈǷƢƬȈǨǳʪ�ƨȈǼǣ@�@>�>@����>�

ǈƫƬ�¿ƾƼArtemia��ÅʮȂȈƷ�ƨǳƢǠǨǳ¦�©ƢƦǯǂŭ¦�Ǻǟ�ǦǌǰǴǳ�»ƾǿ�ǺƟƢǰǯƬǈŭ¦�Ŀ��ƨȈƫƢƦǼǳ¦�ƨȈƦǘǳ¦�©ƢǐǴƼ��¿ƾƼƬǈƫÂ
¢�Åǔȇ@� ®¦Ȃŭ¦� ǽǀǿ� ƨȈũ�ƾȇƾŢ�©¦°ƢƦƬƻ¦�Ŀ� Ƣ��>���� ƢǸǯ¢ȋ¦�ǺǷ� Ƣǿ¦ȂƬŰ�À�ƾǓ�ƨȈƟƢǸȈǯ�©ƢǟƢǧ®� ƢȀǴǠŸ� ǂ̈ū¦� ƨȈǼǿƾǳ¦�µƢŧ

ƨǓǂǸŭ¦�©ʪÂǂǰȈŭ¦�ǺǷ�ƾȇƾǠǳ¦�ƪǼȈƥ�ƾǬǧ��ϥ�©ƢǇ¦°ƾǳ¦¦¯�ƢŮ�ƨȇȂȈū¦�ƨǴƬǰǳ¦�©ƢǐǴƼƬǈǷ�ÀǓ�¨®ƢǔǷ�©¦ŚƯϦ�©�ǺǷ�ƾȇƾǠǳ¦�ƾ
ȋ¦Ǩǳ¦�Ŀ�ǞƟƢǋ�ǲǰǌƥ�¨®ȂƳȂŭ¦�©ʮǂǘǨǳ¦�ǒǠƥÂ�ƨǓǂǸŭ¦�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻȋ¦Â�ǲƦȀŭ¦Â�Ƕȋ¦Â� ƢǠǷǗƢƼŭ¦�ƶǘǇ�Ŀ�ƤƦǈƫ�Ŗǳ¦Â�ƨȈ
¤¦°ȂǴǨǳ¦�ǂƯϦ�ƤƦǈƥ�ǲǯƢǌǷ�ª¦ƾƷ�ȋ¦Â�ƨȇȂȈū¦�©¦®Ƣǔŭʪ�ƨȈǠȈƦǘǳ¦ŭ¦�ƨȇÂ®@�ʮŚƬǰƦǴǳ�ƨǘƦư��@>���¿ƾƼƬǈƫ��>Artemia�

�Ŀ¤ƨȈǻȏƾȈǐǳ¦�©ƢƴƬǼŭ¦�ǒǠƥ�«ƢƬǻ��ȋ¦�ǒǠƥ�«ȐǠǳŭ¦�ǲưǷ�µ¦ǂǷ�ƨȈǷǄȈƫƢǷÂǂǳ¦�µ¦ǂvarious rheumatic��Â¢�®ƾǤǳ¦�µ¦ǂǷ
�  ƢǸǐǳ¦endocerine diseases� ©ʭȂǷǂŮ¦� ǒǠƥ� ȄǴǟ� ÄȂƬƄ¦� śǘǳ¦Â� ƨūƢŭ¦� ǽƢȈŭ¦� ¿ƾƼƬǈƫÂ� �(human 

estrogen- like, human progesterone- like)��ǺǷ� ±̈ǂǨŭ¦Artemia��Ŀ�©¦ŚƸƦǳ¦�ǒǠƥ�ǺǷ�«ǂƼƬǈŭ¦Â
@� ƢǈǼǳ¦�ƤǗ���>�

�ƾƳȂƫArtemia��ƢȀǼǷ�ǪǗƢǼǷ�¨ƾǟ�Ŀ�ƢȈƦȈǳ�Ŀ¢Ȃƥ�ƨǬȇŐǳ¦�§ǂǣ�ŉȂǰǳ¦�ƨƼƦǇÂ�ƨȈƥǂǤǳ¦�ƨǬǘǼŭʪ�³ƢǸǯ����ƾƳȂƫ�ƢǸǯ
Ȇǿ�Ǟǫ¦ȂǷ�ƨƯȐƯ�Ŀ�ƨȈǫǂǌǳ¦�ƨǬǘǼŭ¦�Ŀ���Â�ƨȈǫǂǌǳ¦�ȆǸȈǸƬǳ¦�ƨƼƦǇǳ¦�ƨƼƦǇǳ¦�śƬǳ¦�²¦°�ƨƼƦǇÂ�ƨȈƥǂǤǳ¦�ȆǸȈǸƬ�§ȂǼŪ¦�ĿÂ��ƨȈǫǂǌ

@�ÀȂǟŐǫ� Ś̈Ş�Ŀ�œȈǴǳ¦��@>���>�
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�ƨǇ¦°ƾǳ¦�ƨȈŷ¢�

¤�ŐƬǠƫ�ƢŮ�ƨǷÂƢǬŭ¦�©ȏȐǈǳ¦�°ȂȀǛ�Ŀ�ƾȇ¦Ǆƫ�ǺǷ�ǾǼǟ�ƲƬǼȇ�ƢǷÂ�ƨȇȂȈū¦�©¦®Ƣǔŭ¦�¿¦ƾƼƬǇ¦�ÀƨǴǔǠǷ��ƢȀǼǷ�ňƢǠȇ�ƨȈƸǏ
ŃƢǠǳ¦�¾Â®���Â¢ƾƥ�ǲƦǇ�Ǻǟ�ƮƸƦǴǳ�ǾƳȂƬǳ¦�Àǳ¦�Ȃǿ�ƨǴȇȋ¦�ƨŪƢǠŭ�Őǯȋ¦�ÄƾƸƬƨȇŚƬǰƦǳ¦�µ¦ǂǷ���ÅǂǜǻÂƬǇȐǳ�¦Ȍǳ�ÄƾȈǴǬƬǳ¦�¿¦ƾƼ�ƢȈǸȈƫ°

ǼǷ�ǲǰǌƥ�ƨǇ¦°ƾǳ¦�ƨǬǘǼǷ�ĿȎǳ�«ȐǠǯ�®Âƾǳ¦�ǶǇ¦�ǾȈǴǟ�ǪǴǘȇ�ƲƬȀǼǟ�ƨǬƦǈǷ�ǾȈưŞ�©ƢǇ¦°®�®ȂƳÂ�¿ƾǟ�ǞǷ�ƨȇȂǠŭ¦�©ʪƢǏƢ��ǧƜ�Ǿǻ
�ÅƾƳ�ǶȀŭ¦�ǺǷȈǸǴǟ�ǆǇ¢�ƤǈƷ�©ʪÂǂǰȈŭ¦�ƾǓ�ƢȀǼǟ�ƨšƢǼǳ¦�©¦ŚƯƘƬǳ¦�ƨǇ¦°®�¦�ƨ 

���ƨǇ¦°ƾǳ¦�ǺǷ�»ƾŮ¦ 

�� �ÅȈƦǠǋ�ƨǷƾƼƬǈŭ¦�©ƢǟǂŪ¦�ŚƯϦ�ÃƾǷ�ƨǇ¦°®ȋ¦�ǒǠƥ�ȄǴǟ�®Âƾǳ¦�ǺǷ�ƢȇȂǠŭ¦�µ¦ǂǷȌǳ�ƨƦƦǈŭ¦�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻ�ƨ�
�� ƾǷ�ƨǇ¦°®Ã��ȂǔǠǳ¦Â�ƨȈƟƢŭ¦�©ƢǐǴƼƬǈŭ¦Â� Ȃ̧ǬǼŭ¦�ŚƯϦ�ƾȇƾŢÂ�ƨǇÂ°ƾŭ¦�©ȏǄǠǳ¦�ȄǴǟ�ƨȇ¢ǄȈǯǂƫ�ǲǫ�ǖƦưǷ��
�� Ƭǳ¦�°ƢƦƬƻ¦ƘƬǳ¦�ŚƯƖ�Ä°±ǳŭ¦�ǞǷ�®ÂƾǴ��ƨǓǂǸŭ¦�ʮŚƬǰƦǳ¦�ȂŶ�ǖȈƦưƬǳ�ƨȇȂȈū¦�©¦®Ƣǔ�

�ƨǇ¦°ƾǳ¦�ƨǬǘǼǷ�

�ÀȂǟŐǫ� Ś̈Ş�ǘǼǷ�¼ǂǋ�ƨȈǴǷǂǳ¦�ÀƢƦưǰǳ¦�ǖǇÂ�ǞǬƫ�ƢȈƦȈǳ�Ŀ�ƨȇÂ¦ǂƸǐǳ¦�©¦ŚƸƦǳ¦�ǺǷ�ȆǿÂ�ƨǬ¢�Ä°ʪÂ�§ȂǼŪ¦�Ŀ�ƨǠǫ¦Ȃǳ¦
�œȈǴǳ¦�ǿÂŚ̈ƸƦǳ¦�ǽǀ��©¦¯¤�Â��ƨȈǳƢǟ�ƨȈƟ¦ǀǣ�ƨȈƳƢƬǻ¢®Âƾǳ¦�Ȃǿ�ǾƴƬǼƫ�ƢǷ�±ǂƥ�ǞǼǐŭ¦�š�ǪȇǂǗ�Ǻǟ�ǞȈǸArtemia�� Ś̈ƸƦǳ¦�ǺǷ

ƨǏƢƻ�¼ǂǘƥ�ƢȀƬǴǷƢǠǷÂ��ȋ¦�ǒǠƥ�ǞǷ�®Âƾǳ¦�¿ƾƼƬǈȇÂŐƬǠȇÂ��ƨǸǠǗƾǳ�ƨȈƳȐǠǳ¦�ŚǫƢǬǠǳ¦�ǺǷ�®Âƾǳ¦�Ã�¢�ǂƸǐǳ¦�ǲǿ�±ǂƥ¢Â�� ¦
ƢǷ¦ƾƼƬǇ¦�Ŀ�ǺǸǰƫ�Ǿƫ¢ȋ¦�«ȐǠǳ�¿ƾƼƬǈȇ�Ǿǻ��ƨȇȂǠŭ¦�µ¦ǂǷ 

ǲǸǠǳ¦�¼ǂǗÂ�®¦ȂǷ�

���ƪǷƾƼƬǇ¦��Äǂǘǳ¦�®Âƾǳ¦�©ƢǼȈǟȌǳ�ƨƳǂƼƬǈŭ¦�ƢȈǸȈƫ°�ǺǷ�ŚŞ�¨�ÀȂǟŐǫ��

�©ƢǐǴƼƬǈŭ¦Â� Ȃ̧ǬǼŭ¦�ŚǔŢ�

����ÉƷœȈǴǳ¦�§ȂǼŪ¦�Ŀ�®ÂƾǴǳ�ǞƟƢǌǳ¦�¾ƢǸǠƬǇȏ¦�ƤǈƷ� Ȃ̧ǬǼŭ¦�ǂǔ���®°ʪ� Ȃ̧ǬǼǷ��®°ƢƦǳ¦� Ƣŭ¦�Ŀ�ǾǠǬǻ�ǪȇǂǗ�Ǻǟ�ȂǿÂ��¢�ǾƼƦǗ�Â
¦�ŚǔƸƬǳ�ƢȀȈǴǟ�»°ƢǠƬŭ¦�ƨȈǸǴǠǳ¦�¼ǂǘǳ¦�ƪǷƾƼƬǇ¦�ǾǈǨǻ�ƪǫȂǳ¦�ĿÂ���ǺƻƢǇ� Ȃ̧ǬǼǷ�ǲǰǌƥ�ƨǇ¦°ƾǳ¦�ǽǀǿ�Ŀ�¿ƾƼƬǇ¦�ŭ�ǎǴƼƬǈ

@�ŅȂƸǰǳ¦�ǎǴƼƬǈŭ¦Â�ǺƻƢǈǳ¦Â�®°ƢƦǳ¦�ȆƟƢŭ¦��>��ǄȈǯ¦ŗǳ¦�ŚǔŢ�Ļ��ÅȈƦǠǋ�ƨǷƾƼƬǈŭ¦�©ƢȈǸǰǳ¦�ǾǼǸǔƬǷƢ���ȆǿÂ¢�Ëȏ�ȇǄƫǴǷ�Ǻǟ�ƾƞ�
Ƕƴū¦� Ś̈ǤǏ�¿ƢǠǘǳ¦�ƨǬǠǴǷ��¢�ÄÂƢǈȇ�ƢǷ�Ä����Ŀ�¿¦ǂƳ����°¦ƾǬŠ�ǄȈǯ¦ŗǳ¦�ƪǻƢǰǧ��ǲǷ�������������������

ƨȇŚƬǰƦǳ¦�©ȏǄǠǳ¦��

ǳǄǟ�¿¦ƾƼƬǇ¦�Ļ�ʮŚƬǰƦǳ�ƨȇǂȇǂǇ�ƨE. coli�ȋ¦�ǲǸǠǷ�ǺǷƢȀƦǇ�ƨǠǷƢƳ��ƨȈƦǘǳ¦�©¦ŐƬƼŭ¦�ǶǈǬƥ�ƨǬȈǫƾǳ¦� ƢȈƷƥÂ���ʮŚƬǰ
ȋ¦�ȄǴǟ�ƪǴǸƬǋ¦�ƨȈǠƳǂǷ�ƨȈǳƢƬǳ¦� ¦̧Ȃǻ�

- E.coli ATCC® 10536 from NCTC 
- Salmonella typhimurirum ATCC ® 14028 from NCTC 
- Staphylococcus aureus ATCC ® 6538P from NCTC 
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�ÄǀǤŭ¦�¼ǂŭ¦�Ŀ�ƢȀƬǟ¦°Ǆƥ�ʮŚƬǰƦǳ¦�ǖȈǌǼƫ�ĻNutrient broth�ÄǀǤŭ¦�°ƢƳȏ¦�ȄǴǟ�ƨȇȂǻƢưǳ¦�ƨǟ¦°Ǆǳ¦�Ľ���

ǳ¦�°ƢƦƬƻ¦ȋ¦�ƨǬȇǂǗ��®ÂƾǴǳ�ƨȇ®ƢǔƬǳ¦�ƨȈǳƢǠǨ��ƨǠƦǌŭ¦�´¦ǂǫ�
�ȆǇƢȈǬǳ¦�¾ȂǴƸǸǴǳ�§°ƢǬŭ¦�ÄŚƬǰƦǳ¦�ǪǴǠŭ¦�ŚǔŢ�ĻMcFarland��ǄȈǯǂƫ����Ȇǟ°Ǆǳ¦�ǖǇȂǳ¦�ȄǴǟ�ǺǬƷÂ��Muller 

Hinton Agar�ƪǠǓÂ�Ľ��¢�´¦ǂǫ¢�ƶȈǋŗǳ¦�¼¦°ÂWhatman No.1��ǂǘǬƥ���°¦ƾǬŠ�ƨǠƦǌŭ¦�ǶǴǷ���ȝO���©ƢǐǴƼƬǈŭʪ
ǲǯ�ƥƢǔǯ�ƪǷƾƼƬǇ¦Â�ǶǬǠǷ�ǂǘǬǷ� ƢŠ�ƶȈǋǂƫ�ƨǫ°Â�ƪǠƦǋÂ��ǽǄȈǯǂƫÂ�ǾǟȂǻ�ƤǈƷǗ�ƨǟ¦°±�ƪŤ�ƪǫȂǳ¦�ǆǨǻ�ĿÂ��ǖ�ǪƦ¡�ǂƻ

¾ÂƾŪ¦�� Ǆ̈ǿƢŪ¦�ƨȇȂȈū¦�©¦®Ƣǔŭ¦�´¦ǂǫ¢�ǾȈǴǟ�ƪǠǓÂÂ��ǂǰƫ�Ļ����¨ƾŭ�ƨǻƢǔū¦�Ŀ�¼ƢƦǗȋ¦�ƪǼǔƷÂ��śƫǂǷ�ƨǴǷƢǠǷ�ǲǯ�°¦24�
� °̈¦ǂƷ�ƨƳ°®�ƾǼǟ�ƨǟƢǇ37-35 ஈ¿��ǂ́Ǭǳ¦�¾ȂƷ�ȂǸǼǳ¦�ǺǷ�ƨȈǳƢŬ¦�ƨǬǘǼŭ¦�ǂǘǫ�²ƢȈǬƥ�ƲƟƢƬǼǳ¦�¨ ¦ǂǫ�ƪŤ�ǈŭʪ�ǞƦǌŭ¦�ǎǴƼƬ¢�Â
@�ŗǸǴŭʪ�ÄȂȈū¦�®Ƣǔŭ¦���>�

�¾ÂƾŪ¦���¢ƨȇȂȈū¦�©¦®Ƣǔŭ¦� ¦̧Ȃǻ�
ΩΎπϤϟ�Ϣγ�ΰϣήϟ�Ϝϴϣ�ΰϴϛήΘϟ�Ϟϣ�ϡήΟϭή�
Amikacin�AK����

Kanamycin�K����
Neomycim�NE�30�

Streptomycin�S�10�
Erythromycin�E����

Amoxicillin�AMC����
Ceftazidim�CAZ�30�

Vancomycin�VA�5�
Ƭǳ¦�ŚƯƘƬǳ¦�°ƢƦƬƻ¦ƖÄȂȈū¦�®Ƣǔŭ¦�ǞǷ�®ÂƾǴǳ�Ä°±��

�řǘǬǳ¦�ƶǇƢŭ¦�¿¦ƾƼƬǇʪ�Ȇǟ°Ǆǳ¦�ǖǇȂǳ¦�ȄǴǟ�ʮŚƬǰƦǳ¦�ƪǟ°±Ǽƥ�ǞȈƦǌƫ�ƾǠƥÂ��ƨǬƥƢǈǳ¦�ƨǬȇǂǘǳ¦�ǆǨ¢�©¦®Ƣǔŭ¦�´¦ǂǫ
�°¦ƾǬŠ�©ƢǐǴƼƬǈŭʪ� Ǆ̈ǿƢŪ¦�ƨȇȂȈū¦���ŭ¦�ǺǷ�ŗǳÂǂǰȈǷȋ¦�Ǧǐǻ�©ƢǏƢŭ¦�¿¦ƾƼƬǇʪ�©ƢǐǴƼƬǈǟ�ƢȀǠǓÂ�Ļ��ƨȈǰȈƫƢǷȂƫÂ�ȄǴ

�ǖǇÂ�ȄǴǟ�ÄȂƬƄ¦�ǪƦǘǳ¦�ƶǘǇMuller Hinton Agar��¨ƾŭ�ƪǼǔƷÂ�������� °̈¦ǂƷ�ƨƳ°®�ƾǼǟ�ƨǟƢǇ��s¿���ƾǠƥÂ
ƸƬǳ¦ǔȋ¦�¾ȂƷ�ȂǸǼǳ¦�¿ƾǟ�ǂǘǫ�²ƢȈǫ�Ļ�ś�ƨǠƦǌŭ¦�Śǣ�©¦®Ƣǔŭ¦�ƨƴȈƬǼƥ�ƪǻ°ȂǫÂ�´¦ǂǫ�

ȍ¦�ǲȈǴƸƬǳ¦ȆƟƢǐƷ��

�ƲǷʭǂƥ�¿ƾƼƬǇ¦Excel ��ƲǷʭǂƥÂMinitab�(T- test)��ƨǇ¦°ƾǳ¦�ǽǀǿ�Ŀ�ƢȀȈǴǟ�ǲǐƸƬŭ¦�ƲƟƢƬǼǳ¦�ǲȈǴŢ�Ŀ�

ƲƟƢƬǼǳ¦� 
®Âƾǳ¦� Ȃ̧ǬǼǷ�ŚƯϦ��

¢ȋ¦�ƨǴǷƢǠǷ�©ǂȀǛŠ�ƨǇÂ°ƾŭ¦�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻ�ÅŚƯϦ�ǺƻƢǈǳ¦�®Âƾǳ¦� Ȃ̧ǬǼ¦��ÅȈǘȈƦưƫƢ��ʮŚƬǰƥ�ƾǓE.coli ATCC10536�
�ǄȈǯ¦ŗǳ¦�ǞǷ���Â���Â�����ÀƢǯÂ¢�ÅŚƯϦ�ǄȈǯǂƫ�ǲǫ�Ȃǿ�ƢȀȈǴǟ� ¦����Â��¢�ÅŚƯϦ� Ȃ̧ǬǼŭ¦�ǂȀǛ¦��ÅȈǘȈƦưƫƢ�ǴǰƥȆ�ƻƢǈǳ¦��ǾȈǟȂǻ�Ǻ

�ʮŚƬǰƥ�ƾǓ��®°ƢƦǳ¦ÂS. aureus ATCC 6538P��ÀƢǯÂ�ƨǇÂ°ƾŭ¦�ǽǄȈǯ¦ǂƫ�ǞȈǸŝ¢�ǄȈǯ¦ŗǳ¦�ǲǫ�ÅŚƯϦ�Ȃǿ�ƢȀȈǴǟ�¦�����ƨȈǬƥ�ƢǷ¢
ȋ¦�¾ÂƾŪ¦��ǽǄȈǯ¦ǂƫ�ǦǴƬƼŠÂ�ƢȀȈǴǟ�ȆǘȈƦưƫ�ŚƯϦ�Ä¢� Ȃ̧ǬǼǸǴǳ�Ǻǰȇ�ǶǴǧ�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻ����
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��¾ÂƾƳ�ƨȇŚƬǰƦǳ¦�©ȏǄǠǳ¦�ȄǴǟ�®Âƾǳ¦� Ȃ̧ǬǼǷ�ŚƯϦ�ƶǓȂȇ���

ΰϴϛήΘϟ 
����

S .thypimurium ATCC 
14028�

E.coli 
ATCC10536�

E .coli 
clinical 

S. aureus ATCC 
6538P 

�ϢϠϣ��ςϴΒΜΘϟ�έΎτϗ 
�ϦΧΎγ�ΩέΎΑ�ϦΧΎγ�ΩέΎΑ�ϦΧΎγ�ΩέΎΑ�ϦΧΎγ�ΩέΎΑ�
2 ����������������
�������������������
����������������������
����������������������
�������������������

�®ÂƾǴǳ�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�ŚƯϦ�
�ȆǘȈƦưƫ�ŚƯϦ�Ǿǳ�ÀƢǯ�®°ƢƦǳ¦Â�ǺƻƢǈǳ¦�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�ʮŚƬǰƥ�ƾǓ E .coli ATCC10536��ʮŚƬǰƥÂS. aureus 

ATCC 6538P���ƾǬǧ¢ǺƻƢǈǳ¦�ǂƯ�ǄȈǯŗƥ�����ȄǴǟE .coli ATCC10536Â�������ƾǓS. aureus ATCC 

6538P��¢®°ƢƦǳ¦�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�ƢǷ��ʮŚƬǰƥ�ƾǓ�ƨȈǘȈƦưƫ�ƨȈǳƢǠǧ�Ǿǳ�ƪǻƢǰǧE .col ATCC10536 ��ǄȈǯŗƥ����ǄȈǯŗǳ¦Â��
����� ƾǓE.coli ATCC10536�Â S. aureus ATCC 6538P� �� ÀƢǯÂ¢�ÅŚƯϦ� Ǿǳ� ǄȈǯǂƫ� ǲǫ¦�� ȄǴǟE .coli 

ATCC10536��Ȃǿ����ȄǴǟÂ��S. aureus ATCC 6538P�Ȃǿ������¾ÂƾŪ¦������

�¾ÂƾƳ�ƨȇŚƬǰƦǳ¦�©ȏǄǠǳ¦�ȄǴǟ�®ÂƾǴǳ�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�ŚƯϦ�ƶǓȂȇ���
ΰϴϛήΘϟ�
����

ATCC  S.thphimurium
14028�

E.coli 
ATCC10536�clinicalliE.co�S. aureus 

ATCC 6538P�
��ϢϠϣ��ςϴΒΜΘϟ�έΎτϗ 
�ϦΧΎγ�ΩέΎΑ�ϦΧΎγ�ΩέΎΑ�ϦΧΎγ�ΩέΎΑ�ϦΧΎγ�ΩέΎΑ�
� ����������������
������������������
�������������������
�������������������
��������������������

�

�ΩϭΪϠϟ�ϲϟϮΤϜϟ�κϠΨΘδϤϟ�ήϴΛ΄Η�

Η�ΔϴϟΎόϓ�ϱϮπόϟ�κϠΨΘδϤϟ�ϯΪΑ�ΎϳήϴΘϜΑ�Ϊο�ΔϴτϴΒΜE.coli ATCC10536��ΰϴϛήΘϟ�ΪϋΎϣ�ΰϴϛήΘϟ�ϊϴϤΠΑ

�����ϱϮϨόϣ�ήϴΛ΄ΘΑ(P< 0.05)��ϝϭΪΠϟ�����

��ϝϭΪΠϟ�ΔϳήϴΘϜΒϟ�Εϻΰόϟ�ϰϠϋ�ϱϮπόϟ�κϠΨΘδϤϟ�ήϴΛ΄Η�οϮϳ���

�ΰϴϛήΘϟ
����

S.thphimurium ATCC 
14028�

E.coli *

ATCC10536�
clinicalE.coli�S. aureus ATCC 

6538P�
�ϢϠϣ��ςϴΒΜΘϟ�έΎτϗ 

� ��������
�����������
������������
������������
�����������
� P<0.05��
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ȋ¦�ƨȈǇƢǈƷ�ȆƟƢŭ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦�©¦®ƢǔǸǴǳ�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻ�
¢�ʮŚƬǰƥ�©ǂȀǛS. typhimurium ATCC 14028��©¦®ƢǔǸǴǳ�ƢȀƬȈǇƢǈƷ�Ŀ�¨®ʮ±K �N ��ƨǠƦǌŭ¦

ǈǳ¦Â� ®°ƢƦǳ¦�ǎǴƼƬǈŭʪ�®Ƣǔŭ¦Â� ǄȈǯ¦ŗǳ¦�ǲǯ�ǞǷ�ǺƻƢAK�� ǄȈǯŗƥ� ®°ƢƦǳʪ�ǞƦǌŭ¦���®Ƣǔŭ¦� ǞǷÂ� �S��ǎǴƼƬǈŭʪ�ǞƦǌŭ¦
�ƨȇȂǼǠǷ�¼ÂǂǨƥ�ǄȈǯ¦ŗǳ¦�ǲǰƥ�ǺƻƢǈǳ¦(P<0.05)���ʮŚƬǰƥ�ƨȈǇƢǈƷ�©®¦±ÂE.coli ATCC10536��©¦®ƢǔǸǴǳK�N �

�©¦®ƢǔǸǴǳÂ��ǄȈǯ¦ŗǳ¦�ǞȈǸŝ�®°ƢƦǳ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦AK, N, E, K, S�ʪ�ƨǠƦǌŭ¦�ǄȈǯ¦ŗǳ¦�ǞȈǸŝ�ǺƻƢǈǳ¦�ǎǴƼƬǈŭ
�Â¢�®Ƣǔŭ¦�ǂȀǛS��ÅŚƯϦ¦���®°ƢƦǳʪ�ƨǻ°ƢǬǷ�ƨȇȂǼǠǷ�¼ÂǂǨƥ¢�ʮŚƬǰƥ�ƢǷ E .coli�ʮŚƬǰƥ�ƨȇǂȇǂǈǳ¦ E .coli�ƨȈǇƢǈƷ�©®¦±�ƨȇǂȇǂǈǳ¦

�®ƢǔǸǴǳN��ǄȈǯ¦ŗǳʪ�®°ƢƦǳ¦�ǎǴƼƬǈŭʪ�ǞƦǌŭ¦���Â����®ƢǔǸǴǳÂ��N��¼ÂǂǨƥ�ǄȈǯ¦ŗǳ¦�ǞȈǸŝ�ǺƻƢǈǳ¦�ǎǴƼƬǈŭʪ�ǞƦǌŭ¦
�ƨȇȂǼǠǷ(P<0.05)�®°ƢƦǳ¦�ǞǷ�ƨǻ°ƢǬǷ���ʮŚƬǰƥ�ƨȈǇƢǈƷ�©®¦±Â S .aureus ATCC 6538P��®ƢǔǸǴǳAk, N�

�©¦®ƢǔǸǴǳ�ƢȀƬȈǇƢǈƷ�©®¦±�ƢǸǯ��ǄȈǯ¦ŗǳ¦�ǞȈǸŝ�®°ƢƦǳ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦Ak,N,S,VA, E�ŭʪ�ƨǠƦǌŭ¦�ǺƻƢǈǳ¦�ǎǴƼƬǈ
�Â��ǄȈǯ¦ŗǳ¦�ǞȈǸŝ¢�©¦®Ƣǔŭ¦�©ǂȀǛAk K,S,AMC, E��ÅǫÂǂǧƢ��ƨȇȂǼǠǷǺƻƢǈǳ¦Â�®°ƢƦǳ¦�ŚƯϦ�śƥ����ƢǸǯ¢ǎǴƼƬǈŭ¦�Ãƾƥ�

�¾ÂƾŪ¦��©¦®Ƣǔŭ¦�ǒǠƥ�ǞǷ�ƨȈǳ®ƢǠƫÂ�ƨȇ®Ƣǔƫ�©¦ŚƯϦ�¿Ƣǟ�ǲǰǌƥ�ǺƻƢǈǳ¦Â�®°ƢƦǳ¦����
�

��¾ÂƾŪ¦��ȆƟƢŭ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦�©¦®ƢǔǸǴǳ�ʮŚƬǰƦǳ¦�ƨȈǇƢǈƷ�ƶǓȂȇ���

ʮŚƬǰƦǳ¦� Ȃ̧ǻ�
®Ƣǔŭ¦� Ȃ̧ǻ�AK�K N�S CAZ AMC�VA E�

�¢ǴǷ��ǖȈƦưƬǳ¦�°Ƣǘǫ�Ƕ 

S. typhimurium 
ATCC 14028 

®Ƣǔŭ¦����
��

���
��

���
�����������������

��ǎǴƼƬǈŭ¦
®Ƣǔŭ¦�

���
®°ʪ�������������������

������

ǺƻƢǇ����
��������

��
����

�����������

5��
®°ʪ�����������������������

ǺƻƢǇ����
���������������������
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��
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  � 

   
 
 

 
(152) 

 

��®ƾǠǳ¦12��ƾǴĐ¦��6� 
Issue (12) Volume (6) 

ȈǬȈƦǘƬǳ¦Â�ƨȈǻƢǈǻȍ¦�¿ȂǴǠǳ¦�ƨǴůƨ 
Journal of Humanitarian and Applied Sciences 

 

��ǎǴƼƬǈŭ¦
®Ƣǔŭ¦�

���
®°ʪ����������������������

��
ǺƻƢǇ���������������������

��

5��
®°ʪ����������������

��������
��

ǺƻƢǇ����������������������
��
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��
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��

clinicalE.coli�

®Ƣǔŭ¦����
��

���
��

���
�������������

��ǎǴƼƬǈŭ¦
®Ƣǔŭ¦�

���
®°ʪ���������������������

ǺƻƢǇ�������
����������������

5��
®°ʪ���������������������
ǺƻƢǇ���������������������
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��

®°ʪ��������������������
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Amikacin=AK, Kanamycin=K, Neomycin=NE, Streptomycin=S, Erythromycin=E, Amoxicillin=AMC, 

Cefatazidim=CAZ, Vancomycin=VA, *=P<0.0�� 

¦�©¦®ƢǔǸǴǳ�ʮŚƬǰƦǳ¦�ƨȈǇƢǈƷ�ŅȂƸǰǳ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ�

�ʮŚƬǰƥ�ƨȈǇƢǈƷ�©®¦±S. typhimurium ATCC 14028��®ƢǔǸǴǳN��ǞȈǸŝ�ŅȂƸǰǳ¦�ǎǴƼƬǈŭʪ�ǞƦǌŭ¦
�ǄȈǯǂƫ�¦ƾǟƢǷ�ǄȈǯ¦ŗǳ¦���®ƢǔǸǴǳÂ�� AMC �ǄȈǯǂƫ�ǞƦǌŭ¦��Â���Â����®ƢǔǸǴǳÂ��S��ǄȈǯŗƥ�ǞƦǌŭ¦���Â������©®¦±Â
�ʮŚƬǰƥ�ƨȈǇƢǈƷE.coli ATCC10536�

�®ƢǔǸǴǳK�¦�®ƢǔǸǴǳÂ��ǄȈǯ¦ŗǳ¦�ǞȈǸŝ�ŅȂƸǰǳ¦�ǎǴƼƬǈŭʪ�ǞƦǌŭN ��ǄȈǯǂƫ�ǞƦǌŭ¦��Â���Â����©®¦±�ƢǸǯ��
�®ƢǔǸǴǳ�ƢȀƬȈǇƢǈƷAM�ŭ¦�ǄȈǯŗƥ�ǞƦǌ��Â���Â����ƢǈƷ�©®¦±�ʮŚƬǰƥ�ƨȈǇE.coli�ǈǳ¦®ƢǔǸǴǳ�ƨȇǂȇǂȇ�ǺK,N �ǠƦǌŭ¦ś�

�ʮŚƬǰƥÂ��ŅȂƸǰǳ¦�ǎǴƼƬǈŭʪS .aureus ATCC 6538P��®ƢǔǸǴǳ�ƨȈǇƢǈƷ�©®¦±N��ǞȈǸŝ�ŅȂƸǰǳ¦�ǎǴƼƬǈŭʪ�ǞƦǌŭ¦
�®ƢǔǸǴǳÂ��ǄȈǯ¦ŗǳ¦AK��ǄȈǯŗƥ��Â���¾ÂƾŪ¦��ƨǠƦǌŭ¦�Śǣ�©¦®Ƣǔŭʪ�ƨǻ°ƢǬǷ������
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�¾ÂƾƳ�����ƶǓȂȇƯϦƨǇÂ°ƾŭ¦�ʮŚƬǰƦǳ¦�ȄǴǟ�ŅȂƸǰǳ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦�©¦®Ƣǔŭ¦�Ś�
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Ƭǳ¦�ŚƯƘƬǳ¦Ɩ�ƨȇȂȈū¦�©¦®Ƣǔŭ¦�ǞǷ�®ÂƾǴǳ�ȆƟƢŭ¦�ǎǴƼƬǈǸǴǳ�Ä°±�
®°ƢƦǳ¦�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦��ǄȈǯ¦ŗǳʪ�¿ƾƼƬǈŭ¦����Â������¢�ÅŚƯϦ�ǂȀǛϖ� ¦�Åʮ°±��®Ƣǔŭ¦�ǞǷAK�ȋ¦�ǞȈŦ�ƾǓ� ¦̧Ȃǻ

��ƨǇ°ƾŭ¦�ƨȇŚƬǰƦǳ¦�����ÅŚƯϦÂ���¦��ƨƦǈǼƥ�����ǄȈǯ¦ŗǳ¦�ǞǷ��ˬ����Â��¢ǂȀǛ��®Ƣǔŭ¦�ǞǷ K��ÅŚƯϦ�ƨƦǈǼƥ� ¦�����ǞǷ
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�ǄȈǯ¦ŗǳ¦��Â��Â������ƨƦǈǼƥÂ�����ǄȈǯ¦ŗǳ¦�ǞǷ���Â�������ƢǸǯ¢�®Ƣǔŭ¦�ǞǷ�ÃƾƥN��ÅŚƯϦ�ƨƦǈǼƥ�¦������ǄȈǯŗǳ¦�ǞǷ
����ƨƦǈǼƥÂ�������¦ŗǳ¦�ƨȈǬƥ�ǞǷ�Â��ǄȈǯ¢�®Ƣǔŭ¦�ǞǷ�ǂȀǛS��ÅŚƯϦϖ�¦�Åʮ°±�ƨƦǈǼƥ������ǄȈǯŗǳ¦�ǞǷ������ǂȀǜȇ�ŃÂ�¦ǀǿ¢�Ä

ϖ�ŚƯϦǄȈǯ¦ŗǳ¦�ƨȈǬƥ�ǞǷ�Ä°±��¢�®Ƣǔŭ¦�ǞǷ�ǎǴƼƬǈŭ¦�ǂȀǛE��ÅŚƯϦϖ�¦�Åʮ°±�ƨƦǈǼƥ������ǄȈǯŗǳ¦�ǞǷ������ƢǸǯ¢�ÅŚƯϦ�ǂȀǛ¦�ϖ�Åʮ°±�
�ƨƦǈǼƥ�����ǄȈǯ¦ŗǳ¦�ǞǷ��Â���Â���Â����©¦®Ƣǔŭ¦�ǞǷ�ǎǴƼƬǈŭ¦�ǂȀǜȇ�ŃÂ��CAZ�Â AMCÂ VA�¢ŚƯϦ�Ä�

ϖȋ¦�ǞȈŦ�ǞǷ�Ä°±ǯ�¿¦ƾƼƬǇʪ�ƨǇÂ°ƾŭ¦�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻǲǰǌǳ¦��ǄȈǯ¦ŗǳ¦�ǲ��� 

�
�ǲǰǌǳ¦�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻȋ¦�ȄǴǟ�®°ƢƦǳ¦�ȆƟƢŭ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦�©¦®Ƣǔŭ¦�ŚƯϦ�ƨƦǈǻ���

�®Ƣǔŭ¦�ǞǷ�ǺƻƢǈǳ¦�ǎǴƼƬǈŭ¦ N¢�ÅŚƯϦ�ǂȀǛϖ�¦�Åʮ°±�ƨƦǈǼƥ���������ƢǸǯ¢�®Ƣǔŭ¦�ǞǷ�ǂȀǛS��ÅŚƯϦϖ�¦�Åʮ°±ȋ¦�ƾǓ�� ¦̧Ȃǻ
�ƨƦǈǼƥ�ƨȇŚƬǰƦǳ¦������ǄȈǯŗǳ¦�ǞǷ���ǈǼƥÂ���ƨƦ����ǄȈǯ¦ŗǳ¦�ƨȈǬƥ�ǞǷ���ƾǫÂ�¦ǀǿ¢�ÅŚƯϦ�Ãƾƥ�ƨƦǈǼƥ�¦�����®Ƣǔŭ¦�ǞǷ

CAZ��ǄȈǯŗǳ¦�ǞǷ���ǂȀǜȇ�ŃÂ��¢ϖ�ŚƯϦ�ÄÄ°±��Åǔȇ¢��ǄȈǯ¦ŗǳ¦�ƨȈǬƥ�ǞǷ�Ƣ¢�®Ƣǔŭ¦�ǞǷ�ǂȀǛ AMC�ÅŚƯϦϖ�¦�Åʮ°±�ƨƦǈǼƥ�����
�ǄȈǯŗǳ¦�ǞǷ���ƢǸǯ��¢�ÅŚƯϦ�ǂȀǛϖ� ¦�Åʮ°±�ƨƦǈǼƥ������ǄȈǯ¦ŗǳ¦�ǞǷ���Â���Ȁǜȇ�ŃÂ���ǂ¢ϖ�ŚƯϦ�Ä�ǄȈǯ¦ŗǳ¦�ǞǷ�Ä°±��

Â������®Ƣǔŭ¦�ǞǷÂVA�¢Ϧ�ǂȀǛ�ÅŚƯϖ�¦�Åʮ°±�ƨƦǈǼƥ�����ǄȈǯ¦ŗǳ¦�ǞȈŦ�ǞǷ���Â¢�®Ƣǔŭ¦�ǞǷ�ǺƻƢǈǳ¦�ǎǴƼƬǈŭ¦�ǂȀǛ E�Ϧ�ÅŚƯ¦�
ϖ�Åʮ°±�ƨƦǈǼƥ������ǲǰǌǳ¦�ǄȈǯ¦ŗǳ¦�ǞȈŦ�ǞǷ����

�

�ǲǰǌǳ¦�¦�ȄǴǟ�ǺƻƢǈǳ¦�ȆƟƢŭ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦�©¦®Ƣǔŭ¦�ŚƯϦ�ƨƦǈǻ��ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻȋ�

¢�ȂǔǠǳ¦�ǎǴƼƬǈŭ¦�ǂȀǛÄ��®Ƣǔŭ¦�ǞǷAk�Ϧ�ÅŚƯϖ�¦�Åʮ°±ǈǼƥ��ƨƦ�����ǄȈǯ¦ŗǳ¦�ǞǷ��Â��Â����Â��¢�®Ƣǔŭ¦�ǞǷ�ǂȀǛ Kϖ�ÅŚƯ�¦
ϖ�Åʮ°±�ƨƦǈǼƥ������ǄȈǯŗǳ¦�ǞǷ�Ǯǳ Â̄��Â���ƢǸǯ��¢Ϧ�ǂȀǛ�ÅŚƯ�ƨƦǈǼƥ�¦�����ǄȈǯ¦ŗǳ¦�ǞǷ���Â����ƨƦǈǼƥÂ�������ǞǷ
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�ǄȈǯǂƫ����Åǔȇ¢���Ƣ¢Ϧ�Ãƾƥ�ÅŚƯ¦�ϖ�Åʮ°±�ƨƦǈǼƥ�������®Ƣǔŭ¦�ǞǷ N��ǄȈǯ¦ŗǳ¦�ǞǷ�Ǯǳ Â̄��Â��Â�������ƢǸǯ¢Ϧ�ǂȀǛ�ÅŚƯ�ƨƦǈǼƥ�¦
�����ǄȈǯ¦ŗǳ¦�ǞǷ���Â�������ƢǸǯ¢�®Ƣǔŭ¦�ǞǷ�ǂȀǛS� �ÅŚƯϦ¦�ϖ�Åʮ°±�ƨƦǈǼƥ������ǄȈǯǂƫ�ƾǼǟ��Â���Â����ǂȀǜȇ�ŃÂ��

�®Ƣǔŭ¦�ǞǷS� ¢Ϧ�Ä�ǄȈǯ¦ŗǳ¦�ǞǷ�ŚƯ��Â�����¢�ǞǷ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�ǂȀǛ�®Ƣǔŭ¦CAZ�Ϧ�ÅŚƯ¦�ϖ�Åʮ°±ƦǈǼƥ��ƨ�����ǞǷ
�ǄȈǯŗǳ¦����ǂȀǜȇ�ŃÂ��¢�ÄϦǄȈǯ¦ŗǳ¦�ƨȈǬƥ�ǞǷ�ŚƯ���Â�¦ǀǿ¢�®Ƣǔŭ¦�ǞǷ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�ǂȀǛ AMCϦ�ÅŚƯ¦�ϖ�Åʮ°±�ƨƦǈǼƥ�
�����ǄȈǯ¦ŗǳ¦�ǞǷ���Â��Â����ƢǸǯ��¢Ϧ�ǂȀǛ�ÅŚƯϖ�¦�Åʮ°±�ƨƦǈǼƥ������ǄȈǯ¦ŗǳ¦�ǞǷ���Â�����¢�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�ǂȀǛ

�®Ƣǔŭ¦�ǞǷ VA¢�ÅǔȇƢ�Ϧ�ÅŚƯϖ�¦�Åʮ°±�ƨƦǈǼƥ������ǄȈǯŗǳ¦�ǞǷ����®Ƣǔŭ¦�ǞǷ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�ǂȀǜȇ�ŃÂ�� E¢Ϧ�Äϖ�ŚƯ�Ä°±
�ǲǰǌǳ¦��ǄȈǯ¦ŗǳ¦�ǞȈŦ�ǞǷ����

�
�ǲǰǌǳ¦�ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻȋ¦�ȄǴǟ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦�©¦®Ƣǔŭ¦�ŚƯϦ�ƨƦǈǻ���

ƨǌǫƢǼŭ¦��
¢�ƾǬǧ�¾ƢǠǧ�ÄȂȈƷ�ÃȂƬŰ�®ÂƾǴǳ�ÅǗƢǌǻ�ǮǴƬŤ�©ƢǐǴƼƬǈŭ¦Â� Ȃ̧ǬǼŭ¦�À¤�ń¤�ƨǴƴǈŭ¦�ƲƟƢƬǼǳ¦�©°ƢǋƢ��Å®ƢǔǷ¦��ǒǠƦǳ

ƨȇŚƬǰƦǳ¦� ¦̧Ȃǻȋ¦��ǾƥƢǌƫ�Ǯǳǀƥ�ȆǿÂ��ȂǿÂ�©ƢǇ¦°ƾǳ¦�ǒǠƥ�ǾȈǳ¤�ǲǏȂƫ�ƢǷ¢ÀArtemia �Ǵǟ�ǖƦưǷ�ŚƯϦ�ƢŮȄ��ŚƬǰƦǳ¦� ¦̧Ȃǻȋ¦�ǒǠƥ�ƨȇ
@��� Ȃ̧ǬǼŭ¦�ÀƢǯÂ�>¯�ǺƻƢǈǳ¦Ä��ŚƯϦ¢ƢƦǳ¦�ŚƯϦ�ǺǷ�ŐǯʮŚƬǰƦǳ¦�ȆǴǟ�®°�ƾǬǧ��ƨǇÂ°ƾŭ¦�¢¦�ǺǷ�śǟȂǻ�ȄǴǟ�ǂƯ�ʮŗǰƦǳ¢�ƢŷƾƷ

ƤǳƢǇ�(E.coli ATCC10536)�ȉ¦Â�ƤƳȂǷ�ǂƻ(S. aureus ATCC 6538P)��Ǵǟ�ǽŚƯϦ�ǂǐƬǫ¦�ƾǬǧ�®°ƢƦǳ¦�ƢǷ¢Ȅ�� Ȃ̧ǻ
�ƾƷ¦Â�ÄŚƬǰƥ(S. aureus ATCC 6538P)��Śǌȇ�ƢŲ¤ń�¢¯�®¦ȂǷ�½ƢǼǿ�À°̈¦ǂūʪ�ƢǿŚƯϦ�±Őȇ�ƨǳƢǠǧ�©¦��¢ƼƬǈŭ¦�ƢǷ�ǎǴ

ǔǠǳ¦ƨǇÂ°ƾŭ¦�ʮŗǰƦǴǳ�®Ƣǔŭ¦�ǽŚƯϦ�ÃƾƥƘǧ�ÄȂ���ǖƦưŭ¦�ŚƯƘƬǳ¦�ÃǄǠȇ�ƾǫÂ¤ȋ¦�®ȂƳÂ�ńū¦�ƨȈǼǿƾǳ¦�µƢŧĿ� ǂ̈�Artemia�@���>
@���ǺǷ�ŐƬǠƫ�Ŗǳ¦Â�>¢ƢēʭȂǰǷ�Ƕǿ���®ȂƳÂ�Ȃǿ�ƢȀǴǸǟ�±ǄǠȇ�ǺǷÂ��©ʪÂǂǰȈŭ¦�ƾǓ�ƨȀƳȂŭ¦�ƨȈƟƢǸȈǰǳ¦�©ƢǟƢǧƾǳ¦�ǖǇȂƬƫ�ȆȀǧ-

OH��ƢȀȇƾǳ�Ŗǳ¦�ǲȈǈǯȂƥǂǰǳ¦�ƨǟȂǸĐ¢@�ÄŚƬǰƦǴǳ�®Ƣǔŭ¦�¶ƢǌǼǳ¦�Ŀ�ƨȈŷ��ȋ¦�ŚƯϦÂ��>�ƾǸƬǠȇ� ǂ̈ū¦�ƨȈǼǿƾǳ¦�µƢŧ¢�ÅǔȇȄǴǟ�Ƣ�
�ƨǠƦǌǷ�ƢȀǟȂǻ¢ǴǟÂ�ƨǠƦǌǷ�Śǣ�ÂȄ��ƨǴǈǴǈǳ¦�¾ȂǗ��ƪǼȈƥ�©ƢǇ¦°ƾǳ¦�ǺǷ�ƾȇƾǠǳ¦�½ƢǼȀǧ¢ȋ¦� Ȃ̧Ǽǳ�À�ÅŚƯϦ�µƢŧ¦�ƢȀƬȈǳƢǠǧ�ȄǴǟ��

Ǡƥ�¾Ȑƻ�ǺǷ�ǚƷȐŭ¦Â�©ƢǇ¦°ƾǳ¦�ǒ¢ȋ¦�À�ƨǠƦǌŭ¦�Śǣ�ƨȈǼǿƾǳ¦�µƢŧ¢�ÅŚƯϦ�ǂưǯ¦��Å®ƢǔǷ¦�ƨǠƦǌŭ¦�ǺǷ�©ʪÂǂǰȈǸǴǳ���ƮȈƷ¤�À
ʮ±�ǞǷ�ƾȇǄƫ�ƨȈǘȈƦưǳ¦�ƨȈǳƢǠǨǳ¦�ǄŪ¦�Ŀ�ƨȈƟƢǼưǳ¦�ǖƥ¦Âǂǳ¦�®ƾǟ�¨® @��>����ƢǸǯ¢ȋ¦�À�ǲǷ¦Ȃǟ�Ǻǟ�ŚƦǠƬǳ¦�ȄǴǟ�ǂƯƚƫ�ƨȈǼǿƾǳ¦�µƢŧ�ȂǨǳ¦�ƨǟ
ȍ¦�ª¦ƾƷȍ�ƨǸȀŭ¦�ƨȈǓǂŭ¦ƨƥƢǏ��ǼǷ�ƤƦǈƥ�ÀȂǰȇ�ƾǫÂ�Ǟ¤�ƢȀǔǠƦƥ�ʮȐŬ¦�¾Ƣǐƫ¦�©¦°Ƣǋcell-to-cell signalling��ǞǼŤÂ

ȋ¦�¼ƢǐƬǳȏ¦ńÂ��ÄȂȈū¦�ǶǴȈǨǳ¦�ǺȇȂǰƫ�ǪȈǠȇ�ƢŲ�ʮŚƬǰƦǴǳbiofilm�@��>�����ƢǸǯ¢� Ȃ̧ǻ�ȄǴǟ�ǽŚƯϦ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�ǂȀǛ
�ÄŚƬǰƥ(E.coli ATCC10536)��ÅƦǳƢǇ�ÀƢǯÂƢ�ƨƦƳȂŭ¦�ʮŚƬǰƦǳ¦�ȄǴǟ�ŚƯϦ�Ä¢�ǂȀǜȇ�ŃÂ�¿¦ǂŪ��Ƭƫ�ƨƴȈƬǼǳ¦�ǽǀǿÂ�Ȃ�ǒǠƥ�ǞǷ�Ǫǧ¦

ǳ¦�©ƢǇ¦°ƾǳ¦�ƪǴǏȂƫ�Ŗ¤�ń¢�ǎǴƼƬǈŭ�ƨǷÂƢǬǷ�ǂưǯ¢�ƨƦƳȂŭ¦�ʮŚƬǰƦǳ¦�ÀArtemia�@�ÄȂǔǠǳ¦���ȂƬƫ�ȏÂ���>�ǒǠƥ�ǞǷ�Ǫǧ¦
�ƪǴǏȂƫ�Ŗǳ¦�©ƢǇ¦°ƾǳ¦¤�ń¢@�ƨƦƳȂŭ¦�ʮŚƬǰƦǳ¦�ȄǴǟ�ŚƯϦ�Ǿȇƾǳ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�À��>�
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�ǄȈǯŗǳ¦�ŕƷ�ǄȈǯ¦ŗǳ¦�¨®ʮǄƥ�ƢǿŚƯϦ�®¦±�ƾǬǧ�ƨǷƾƼƬǈŭ¦�ǄȈǯ¦ŗǴǳ�ƨƦǈǼǳʪ�ƢǷ¢����¦Â�ƨǷƾƼƬǈŭ¦�ǄȈǯ¦ŗǳ¦�ǲǔǧ¢�ÀƢǯ�Äǀǳ

�ǺȇǄȈǯŗǳ¦�ǞǷ�©ƢǐǴƼƬǈŭ¦Â� Ȃ̧ǬǼŭ¦�ŚƯϦ�¾ Ƣǔƫ�ƾǫÂ��®Âƾǳʪ� ǂ̈ƯƘƬŭ¦�ʮŚƬǰƦǳ¦�ǖȈƦưƫ�Ŀ���Â������À¤�ń¤�Ǯǳ¯�ÃǄǠȇ�ƾǫÂ
¦�Ŀ�ǲǸǠǳ¦� ƢǼƯ¢�ƨǴǰǌǷ�ǲǰǋ�ǺǷ�ȄǿÂ��ǄȈǯŗǳ¦�¨®ʮǄƥ�®¦®Ǆƫ�ƨƳÂǄǳ�©¦¯�®Âƾǳ¦�¨®ƢǷǴǟ�¾ȂǐūȄ�ǎǴƼƬǈŭ¦�ǺǷ�ƶǋǂǷ�ȆƟƢŭ¦��

�ÅƬǫÂ�ǄȈǯ¦ŗǳ¦�ǽǀŮ�ǎǴƼƬǈŭ¦�ǺǷ�ƨƷƢǋ°�ȄǴǟ�¾Ȃǐū¦�¼ǂǤƬǇ¦�ƮȈƷƢ�¾ȂǗ¢���ƢȀȈǴǟ�ǲǐƸƬŭ¦�ƨȈǸǰǳ¦�ƪǻƢǯ�ƢǸǯ¢�ƨƷƢǋǂǳ¦�ǺǷ�ǲǫ
�ǺǷ�ǲǫȋ¦�ǄȈǯ¦ŗǳ¦�ǺǷ�ǾȈǴǟ�ǲǐƸƬŭ¦���ƫ�ƨƳÂǄǴǳ¦�ǽǀȀǧ��Ǵǟ�ǎǴƼƬǈŭ¦Â� Ȃ̧ǬǼŭ¦�°ƢǌƬǻ¦�ǪȈǠȄ��°ƢƳȋ¦�ƶǘǇ�

S.typhimurium�Ȇǿ�¢ȋ¦�ƾƷ�ʮŚƬǰƦǳ�ƨȈǴǐŭ¦� ¦̧ȂǻS.enterica�©ƢƦƦǈǷ�ǺǷ�ȆǿÂ��ǪȇǂǗ�Ǻǟ�ƨȈƸǐǳ¦�ǲǯƢǌŭ¦
ȋ¦�ªȂǴƫǣǀ�©ƢƴƬǼǷ�ƨǏƢƻ�ƨȇȍ�ǾǠƟƢǌǳ¦�©ƢƦƦǈŭ¦�ǺǷ�Â��¿ȂƸǴǳ¦Ǥǳ¦�ǶǸǈƬǳ¦�ª¦ƾƷǀƾǐǷ�Ʈǳʬ�ŐƬǠƫÂ��ǂǌƦǴǳ�ȆƟ¦�ȄǴǐǷ�°

Serovera��Ǥǳ¦�ǶǸǈƬǴǳ�ƤƦǈǸǯǀǬŭ¦Â�ƨȈǸǈǳ¦�ǲǷ¦ȂǠǳ¦�ǺǷ�ƾȇƾǠǳ¦�ʮŚƬǰƦǳ¦� ǽǀǿ�ǮǴƬŤÂ��ȆƟ¦ǺǷ�§ÂǂŮ¦�ȄǴǟ� °̈ƾ�Ƣǧ®�©Ƣǟ
ǲƟƢǠǳ¦����ƢǸǯ¢Ǵǟ�Ƣē°ƾǬǷ�À�©®¦±�ƨȇȂȈū¦�©¦®Ƣǔŭ¦�ƨǷÂƢǬǷ�Ȅ¢Ƣŭ¦�ƾǬǠǳ¦� ƢǼƯȍ¦�ǽǀǿ�«Ȑǟ�Ŀ�ƨǴǰǌǷ�ǪǴƻ�ƢŲ�ȆǓ�©ʪƢǏ

@��@�>��>���ƢȀǼǷ�©¦®Ƣǔŭ¦�ǒǠƦǳ�ƢȀƬǷÂƢǬǷ�©ƢǇ¦°ƾǳ¦�ǒǠƥ�¾Ȑƻ�ǺǷ�śƦƫ�ƾǬǧamikacin��amoxicillin�©ȏǄǟ�ĿÂ��
ȀƬǇ¦°®�ƪŤ�ƨǼǇ�ǺǷ�Ƣ������ŕƷ�����¢�©ǂȀǛS.typhimurium��®ƢǔǸǴǳ� ƢȀƬǷÂƢǬǷampicillinŤ�©ȏǄǟÂ���ƪ

�ƨǼǇ�ǺǷ�ƢȀƬǇ¦°®������ŕƷ�����¢�©ǂȀǛSalmonella��ƾǓ�ƨǷÂƢǬǷampicillinÂ��AmoxicillinĿÂ����©ȏǄǟ
ȋ¦�ƨȇǀǣȋ¦�ǒǠƥÂ�ǶƸǴǳ¦�ǺǷ�Ãǂƻ¢�©ȏǄǟ�ǒǠƥ�©ǂȀǛSalmonella��®ƢǔǸǴǳ�ƨǷÂƢǬǷStreptomycin�@��@�>���>

@��@�>��¦�ǽǀǿ�ĿÂ�>�ƨǇ¦°ƾǳ¢�©¦®ƢǔǸǴǳ�ƢȀƬȈǇƢǈƷ�Ŀ�¨®ʮ±��ǺƻƢǇÂ�®°ʪ��ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�¿¦ƾƼƬǇ¦�ÃƾƥNÂ��K��
�®ƢǔǸǴǳ�ƢȀƬȈǇƢǈƷ�ǺƻƢǈǳ¦�®¦±ÂSȍ¦�©¦ǂǋƚŭ¦�ǺǷ�ŐƬǠȇ�Ǯǳ¯���Â�ƨǏƢƻ�ʮŚƬǰƦǳ¦�ǽǀǿ�ƾǓ�ƨȈƥƢŸ¢ȋ¦�ǺǷ�ƾȇƾǠǳ¦�½ƢǼǿ�À� ¦̧Ȃǻ

�ƢǸǯ��ǂǌƦǳ¦�ƤȈǐƫ�ƨǷÂƢǬŭ¦¢�Å®ƾǟ�ƢȀȇƾǳ�À¦��ÅǠǇ¦ÂƢ�ū¦�ǲƟ¦ȂǠǳ¦�ǺǷ� ¦ǀǤǳ¦Â�ƨƠȈƦǳ¦�ŐƬǠƫÂ��ƨȈǻ¦ȂȈ¢�ÅǔȇƢǐǷ�ǺǷ�Ƣ�°®�ĿÂ��ʮŚƬǰƦǳ¦�ǽǀǿ
ǧ�ǾǈǨǻ�ƪǫȂǳ¦Ɯ@�ƢȀǼȈƥ�©¦®Ƣǔŭ¦�ƨǷÂƢǬǷ�°ƢǌƬǻ¦�ƨȈǨȈǯ�Ǻǟ�ƨǴȈǴǫ�©ƢǷȂǴǠŭ¦�À����>�

¢�ʮŚƬǰƥ�ƢǷE.coli ATCC10536�¢�±�©ǂȀǛ�ǲǰǌƥ�©¦®ƢǔǸǴǳ�ƢȀƬȈǇƢǈƷ�Ŀ�¨®ʮ¢�ƨȇǂȇǂǈǳ¦�ƨǳǄǠǳ¦�ǺǷ�Őǯ¯�Ǯǳ
ȋǳÂǄǠŭ¦�ʮŚƬǰƦǳ¦�ÀƥÂǂǰȈŭ¦�©¦®Ƣǔŭ¦�ƨǷÂƢǬǷ�ȄǴǟ�ƢǿƾǟƢǈƫ�̈ Â¦ǂǓ�ǲǷ¦Ȃǟ�½ȐƬǷȏ�ƨǓǂǟ�ƨȇǂȇǂǈǳ¦�©ƢǼȈǠǳ¦�ǺǷ�ƨȈ�ʮŚƬǰƦǳ¦�ǽǀȀǧ��ƨ

ȍ¦�©ƢƦƦǈǷ�ǺǷ@� ƨȇȂǠŭ¦�©ʪƢǏ��ȋ¦�ǒǠƥ� ®ȂƳÂ�ǲȈƴǈƫ�ĻÂ�>� ƢȀǼǷ�©¦®Ƣǔŭ¦�ǒǠƦǳ� ƨǷÂƢǬŭ¦� ¦̧ȂǻStreptomycin��
ÂAmoxicillinÂ� �Erythromycin�@��@� >��@>��� ƢǸǯ��>ƥ� ƪǼȈƥϥ� ƨȈƟƢǐǬƬǇȏ¦� ©ƢǇ¦°ƾǳ¦� ǒǠ�Ŀ� ƨǷÂƢǬŭ¦� À

E.coli ��ǺǷ�ŐƬǠƫ¢©ʪÂǂǰȈǸǴǳ�¨®Ƣǔŭ¦�ǲǷ¦ȂǠǴǳ�©ƢǷÂƢǬŭ¦�ȄǴǟ���Â�°ȂȀǛ�Ŀ� Ś̈Ʀǯ�¨®ʮ±�ǚƷȂǳ�śǬƥƢǈǳ¦�śǻǂǬǳ¦�ȆǨǧǌƬǻ¦�°Ƣ
Ȍǳ�ƨǷÂƢǬŭ¦�¨®ƾǠƬǷ�ʮŚƬǰƦǳ¦�ǲưǷ�ƨưȇƾū¦�©ƢƦǯǂŭ¦�ƨǷÂƢǬǷ�¨®ʮ±Â�ƨȇÂ®fluoroquinolones �Âcephalosporins��ƨǷÂƢǬǷ@

E.coli ƢƬǼǳ¦�ǺǷÂ�>�śƦƫ� ƨǇ¦°ƾǳ¦� ǽǀǿ�Ŀ�ƨǴƴǈŭ¦�ƲƟ¢�ÀE.coli ��®ƢǔǸǴǳ� ƢȀƬȈǇƢǈƷ�©®¦±� ƢȀȈǟȂǼƥ� ƨǇÂ°ƾŭ¦N��ǞƦǌŭ¦
ǴƼƬǈŭʪ�ƢǸǯ���ǺƻƢǈǳ¦Â�®°ƢƦǳ¦��ȆƟƢŭ¦�ǎ¢�ǄȈǯŗƥ�ǺƻƢǈǳ¦�ǎǴƼƬǈŭ¦�À������®Ƣǔŭ¦�ǞǷS��ǺǷ��ȂǸǼǳ¦�¿ƾǟ�ǂǘǫ�ǺǷ�®¦±
�ǂǨǏ¤�ń�������Śǌȇ� ƢŲ� �ǶǴǷ¤�ń¢�ǺǷ�±ǄǠƫ�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�©ʭȂǰǷ�ǺǸǓ�ǲǷ¦Ȃǟ�½ƢǼǿ�À®Ƣǔŭ¦�ǲǸǟ���� ƢǸǯ¢�ǂȀǛ

�ÅŚƯϦ�ȆƟƢŭ¦�ǎǴƼƬǈŭ¦�ʮŚƬǰƥ�ƨȈǇƢǈƷ�Ŀ�¦S. aureus ATCC 6538Pe��¾ÂƾŪ¦��©¦®Ƣǔŭ¦�ǒǠƦǳ�����ǺǷ�ʮŚƬǰƦǳ¦�ǽǀȀǧ
ȋ¦@�ŃƢǠǳ¦�Ŀ�ƨȈƟƢǧȂǳ¦Â�ƨȈƟʪȂǳ¦�©ƢƦƦǈǷ�ǺǷÂ�ǂǌƦǳ¦�ǺǷ�ƢŮǄǟ�ǞƟƢǌǳ¦� ¦̧Ȃǻ��>�@��>���Â�°ƢǸǠƬǇ¦Â�ǦȈȈǰƬǳ¦�ȄǴǟ� °̈®Ƣǫ�Ȇǿ¢� ¦ǄƳ

ǶǈŪ¦�ǺǷ�ƨǨǴƬű���Ŀ�ƤƦǈƫÂ¤Ǥǳ¦�ǶǸǈƬǳ¦�ª¦ƾƷǀ�ƢǸǯ��ȆƟ¦¢�ȄǴǟ� °̈®Ƣǫ�ƢĔ¤�� °̈¦ǂƸǴǳ�ƨǷÂƢǬǷ�¿Ȃũ�«ƢƬǻ�ÂǮǴƬŤ��ǾǟȂǼƬǷ�©ƢȈǳ¡
�ǲưǷ�ƨǷÂƢǬǷ�©ƢǼȈƳ�ƢȀǯȐƬǷ¦� ƢȀǼǷ�©¦®Ƣǔŭ¦�ƨǷÂƢǬŭmecA�ǳ¦Ŗ�Ť�ƨǷÂƢǬǷ�ǺǷ�ƢȀǼǰmethicillin��Â�śƳvan A��Äǀǳ¦
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�ƨǷÂƢǬǷ�ǺǷ�ƢȀǼǰŻVancomycinÂ�ƨǷÂƢǬǷ�ǲưǷ�©¦ƾȈǷ±ȐƦǳ¦�ȄǴǟ�ƨǳȂǸŰ�©ƢǼȈƳ�ǮǴƬŤÂ��Erythromycin��©¦®ƢǔǷÂ
Beta-lactams�ƨǷÂƢǬǷ�ƢȀǼǰŻ�ƢǸǯ��Vancomycin�@�ÄȂǴŬ¦�Ƣǿ°¦ƾƳ�Ǯũ�¨®ʮ±�ǪȇǂǗ�Ǻǟ��>�@��@�>��>��

©¦®ƢǔǸǴǳ�ʮŚƬǰƦǳ¦� ƨȈǇƢǈƷ��ƪǻƢǯ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭʪ�ƨǠƦǌŭ¦¢� ƨǻ°ƢǬǷ�ǲǫȆƟƢŭ¦�ǎǴƼƬǈŭ¦�ǞǷ���ȄǴǟ�ǽŚƯϦÂ
�ƨƦƳȂŭ¦�ʮŚƬǰƦǳ¦¢�ȄǴǟ�ǽŚƯϦ�ǺǷ�ǲǫȋ¦�ƲƟƢƬǼǳ¦�ǞǷ�ǪǨƬȇ�¦ǀǿÂ�ƨƦǳƢǈǳ¦ŚƯϦ�Ǻǟ�ƨǇ¦°ƾǳ¦�ǽǀǿ�Ŀ�ƨǴƴǈŭ¦�ƨȈǳÂ�ÄȂǔǠǳ¦�ǎǴƼƬǈŭ¦�

ǽƾƷȂǳ��Ǽǳ¦�ǞǷ�ǪǨƬƫÂȋ¦�©ƢǇ¦°ƾǳ¦�ǒǠƥ�Ŀ�ƨǴƴǈŭ¦�ƲƟƢƬ@�Ãǂƻ�����>�

Ƭǳ¦�ŚƯƘƬǳ¦Ɩ�ƨȈƟƢŭ¦�®Âƾǳ¦�©ƢǐǴƼƬǈŭ�Ä°±�®Ƣǔŭ¦�ǞǷ�ƶǓ¦Â�ǲǰǌƥ�ǂȀǛ�©¦®Ƣǔŭ¦�ǞǷN�Śǌȇ�ƢŲ�¤�ń¢�½ƢǼǿ�À¡�ƨȈǳ
ǷÂƢǬǷ�ǺǷ�©Śǣ�Ǯǳ Â̄�ÄȂȈū¦�®ƢǔǸǴǳ�ʮŚƬǰƦǳ¦�ƨ¤�ǪȇǂǗ�Ǻǟ�ƢǷ¤�ǢȇǂǨƬǳ¦�ƨƼǔǷ�»ƢǬȇEffux pump��ʮŚƬǰƦǳ¦�ƢȀǷƾƼƬǈƫ�Ŗǳ¦

�ƢȀǴƻ¦®�®Ƣǔŭ¦�ǄȈǯǂƫ�ǺǷ�ǲȈǴǬƬǴǳ¢ȋ¦�ŚǤƫ�ǪȇǂǗ�Ǻǟ�Â@�®ƢǔǸǴǳ�¨®Ƣǔŭ¦�©ƢŻǄǻ��@�>���>@���ȆƟƢŭ¦�ǎǴƼƬǈǸǴǳ�ÀƢǯÂ��>
�ǺƻƢǈǳ¦ŚƯƘƬǳ¦�ȋ¦�ȂǔǠǳ¦�ǾȈǴȇÂ�ǲǔǧÄ��

�©ƢȈǏȂƬǳ¦Â�ƨŤƢŬ¦�
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