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Abstract 
 

Acinetobacter baumannii is an important nosocomial pathogen which highly 

incidence of carbapenem resistance. It affects the choice of medication in the 

treatment of infectious diseases. The objective of this study was to determine the 

prevalence of carbapenemase genes in meropenem non-susceptible Acinetobacter 

baumannii  isolated from patients at Srisangworn Sukhothai Hospital during November 

2010 to December 2011. All isolates were screened for carbapenemase production by 

disk diffusion. Then the Oxacillinase (OXA) and Metallo-¡-lactamases (MBLs) genes 

were detected using multiplex PCR. The result showed that 89 isolates were 

non-susceptible to meropenem (73.55%).  Three OXA genes;  blaOXA-23-like, blaOXA-51-like 

and blaOXA-58-like, and four MBLs genes; blaVIM,ǰ blaSPM-1, blaIMPǰ andǰ blaSIM-1ǰ  were 

identified.  The bla OXA-51-like gene was the most common OXA genes that found in 

every isolate (100%), followed by bla OXA-23-like (19.10%; 17/89)  and blaOXA-58-like (7.87%; 

7/89), respectively. In addition, 38 isolates of more than one gene were found 

(42.70 %). The results inform the prevalence and distribution of OXA and MBLs genes 

in A. baumannii of this hospital as a guideline for further surveillance and prevention 

of drug-resistant strains. 
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Ēúą tryptic soy agarǰìĆ ĚÜîĊ ĚĔîðŘó�ý� 2562 đßČ ĚĂĔîÝĊîĆÿǰAcinetobacterǰÿćöćøëÝĞćĒîÖĕéšǰ59  

ÿðŘ ß Ċ ÿŤ  đ ß Š î ǰAcinetobacter baumannii, Acinetobacter calcoaceticus
 ǰ Acinetobacterǰ
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ÿćđĀêč×ĂÜÖćøêĉéđßČ ĚĂĔîöîčþ÷ŤöćÖìĊ ęÿčéǰàċ ęÜÿŠüîĔĀâŠöĆÖìĞćĔĀšđÖĉéÖćøêĉéđßČ ĚĂĔîēøÜó÷ćïćúǰ 

ÖćøêĉéđßČĚĂĔîøąïïìćÜđéĉîĀć÷ĔÝǰēé÷đÞóćąñĎšðśü÷ìĊęĔßšđÙøČ ęĂÜßŠü÷Āć÷ĔÝǰîĂÖÝćÖîĊĚ÷ĆÜÖŠĂĔĀšđÖĉé  

ÖćøêĉéđßČĚĂĔîìćÜđéĉîðŦÿÿćüąǰÖćøêĉéđßČĚĂ×ĂÜïćéĒñúǰđ÷ČęĂïčßŠĂÜìšĂÜĂĆÖđÿïǰúĉĚîĀĆüĔÝĂĆÖđÿïǰđ÷ČęĂĀčšö

ÿöĂÜĂĆÖđÿïǰ×šĂĂĆÖđÿïǰÖćøêĉéđßČĚĂ×ĂÜÖøąéĎÖĒúąÖúšćöđîČĚĂǰĒúąÖćøêĉéđßČĚĂĔîÖøąĒÿēúĀĉêǰ (6) 

ēé÷ÿćöćøëÝĞćĒîÖßîĉé×ĂÜđßČĚĂ A� baumanniiǰĕéšéĆÜêćøćÜ 1 ĒúąÿćöćøëĒ÷ÖđßČĚĂ A� baumanniiǰ

ĂĂÖÝćÖÿðŘßĊÿŤĂČęîĔîÝĊîĆÿ AcinetobacterǰĕéšÝćÖÙčèÿöïĆêĉìćÜßĊüđÙöĊĕéšéĆÜêćøćÜǰ2 
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êćøćÜǰ� ÖćøÝĞćĒîÖßîĉé×ĂÜđßČĚĂǰA. baumannii êćöÙčèÿöïĆêĉ 

ìćÜßĊüđÙöĊ (7), (8), (9) 

Biochemical test A. baumannii 

Oxidase test - 

TSI K/K 

Motile - 

Lysine deaminase - 

Lysine decarboxylase + 

Indole - 

Citrate + 

Urease - 

Malonate + 

10% glucose  + 

10% lactose + 

O/F Oxidizer 

Nitrate reductase - 

Āöć÷đĀêčǰ�ǰ+ = Positive, - = Negative 

êćøćÜǰ� ÖćøÝĞćĒîÖßîĉé×ĂÜđßČĚĂǰA. baumannii êćöÙčèÿöïĆêĉ 

ìćÜßĊüđÙöĊđóĉęöđêĉö (10) 
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A. baumannii - - + + - - o + + 

A. calcoaceticus - - + - - - o + + 

A. lwoffii - - + - - - No - - 

A. johnsonii - - - - - - No v v 

Āöć÷đĀêčǰ�ǰ+ = Positive, - = NegativeǰĒúąǰv = Variable, o = oxidizer,  

ǰǰNo = Nonfermenter 
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ðŦÝÝĆ÷ìĊęÖŠĂĔĀšđÖĉéēøÙǰ 

ÙüćöøčîĒøÜ×ĂÜēøÙêĉéđßČĚĂìĊęöĊÿćđĀêčöćÝćÖǰA. baumanniiǰ×ċĚîĂ÷ĎŠÖĆïêĆü×ĂÜñĎšêĉéđßČĚĂĒúą

êĆüđßČĚĂÖŠĂēøÙǰēé÷ðŦÝÝĆ÷ìĊęìĞćĔĀšđÖĉéÙüćöøčîĒøÜ×ĂÜēøÙĔîđßČĚĂǰA. baumanniiǰìĊęÿĞćÙĆâ ĕéšĒÖŠǰ 

��ǰǰOuter membrane vesicles (OMVs) ēé÷õć÷ĔîëčÜǰOMVs ÝąïøøÝčǰOmpA àċęÜđðŨî

ēðøêĊîìĊęìĞćĀîšćìĊęđðŨî protease Ēúą hemolysin đðŨîêĆüßĆÖîĞćĔĀšđàúúŤĒêÖ ĒúąìĞćĔĀšđàúúŤêć÷ 

ĔîìĊęÿčéǰĒúą÷ĆÜóïüŠć OmpA öĊïìïćìĔîÖćøđÖćąêĉéĒúąïčÖøčÖìĞćúć÷đàúúŤđ÷Č ęĂïčñĉü  îĞćĕðÿĎŠ 

ÖćøĒóøŠÖøąÝć÷×ĂÜđßČĚĂ A. baumannii ĔîøąĀüŠćÜìĊęöĊÖćøêĉéđßČĚĂĒúąÿćöćøë÷Ćï÷ĆĚÜ alternative 

complement pathways ìĞćĔĀšøąïï complement ĕöŠÿćöćøëÛŠćĒïÙìĊđøĊ÷ĕéš 

��ǰǰLipopolysaccharide (LPS)ǰđßČĚĂǰA. baumanniiǰÿćöćøëÿøšćÜǰLPS ïîñĉüđàúúŤ×ĂÜ

đßČĚĂĕéšǰàċęÜÝąöĊïìïćìÿĞćÙĆâìĊęìĞćĔĀšđßČĚĂĒïÙìĊđøĊ÷îĊĚÿćöćøëĀúïĀúĊÖøąïïõĎöĉÙčšöÖĆî×ĂÜđàúúŤēăÿêŤĕéš 

� � ǰ ǰCapsular polysaccharide ö Ċïìïćìÿ Ğ ćÙ Ćâ ĔîÖćøð Ŝ ĂÜÖ ĆîĒïÙì Ċ đ ø Ċ ÷ÝćÖ 

ÖćøêĂïÿîĂÜìćÜøąïïõĎöĉÙčšöÖĆî×ĂÜđàúúŤēăÿêŤ 

��ǰǰBacterial phospholipase đðŨîǰlipolytic enzyme àċęÜÿćöćøëÖøąêčšîĔĀšöĊÖćøêĆéǰ

phospholipids àċęÜđðŨîĂÜÙŤðøąÖĂï×ĂÜđ÷ČęĂĀčšöđàúúŤ×ĂÜđàúúŤēăÿêŤ đðŨîñúĔĀšđßČĚĂÿćöćøëøčÖøćî

ĒúąĒóøŠÖøąÝć÷ĕð÷ĆÜđàúúŤĒïÙìĊđøĊ÷×šćÜđÙĊ÷Üĕéš (6) 

��ǰǰAcinetobactin đðŨîÿćøìĊęđßČĚĂĔîÝĊîĆÿ AcinetobacterǰÿøšćÜ×ċĚî öĊĀîšćìĊęđÖĊę÷ü×šĂÜÖĆï

ÖćøĒúÖđðúĊę÷î Fe3+ǰøąĀüŠćÜõć÷ĔîĒúąõć÷îĂÖđàúúŤ ēé÷đßČĚĂÿćöćøëéċÜđĂćđĀúĘÖöćĔßšĔîđàúúŤñŠćî

øąïï acinetobatin-mediated system àċęÜ acinetobactin ÝĆéđðŨî siderophore îĂÖÝćÖîĆĚî÷ĆÜ

ìĞćĔĀšïøĉđüèìĊęđßČĚĂđÝøĉâđÖĉé cell damage Ēúąêć÷ÝćÖÖúĕÖ apoptosis ÿŠÜñúĔĀšđßČĚĂÿćöćøëđÝøĉâ

ĕéšĔîøŠćÜÖć÷ (11) 

 

ÖúĕÖÖćøéČĚĂ÷ć×ĂÜđßČĚĂǰA. baumannii 

ĔîðŦÝÝčïĆîóïðŦâĀćÖćøéČ ĚĂ÷ć×ĂÜđßČ ĚĂǰ A. baumannii ìĊ ęđóĉ ęö×ċ Ěîǰ ēé÷đÞóćą÷ćÖúčŠö 

ÙćøŤïćóĊđîö ēé÷đßČĚĂìĊęéČ ĚĂêŠĂ÷ćÖúčŠöîĊĚđøĊ÷ÖüŠćǰcarbapenem-resistant A. baumannii (CRAB) 

đîČ ęĂÜÝćÖÙćøŤïćóĊđîöđðŨî÷ćÖúčŠöǰ¡-lactamǰìĊęëĎÖĔßšøĆÖþćđßČĚĂǰA. baumannii ĔîĂéĊêǰìĞćĔĀšóï 

ÖćøéČĚĂêŠĂ÷ćđóĉęööćÖ×ċĚîǰàċęÜîĂÖÝćÖÝąìĞćúć÷÷ćĔîÖúčŠöÙćøŤïćóĊđîöĒúšü÷ĆÜÿćöćøëìĞćúć÷÷ćĔîÖúčŠö 

¡-lactamǰĂČ ęîǰėǰĕéšéšü÷ǰēé÷öĊÖúĕÖÖćøéČĚĂ÷ćĂ÷ĎŠǰ4 ÖúĕÖ àċęÜĂćÝÝąđÖĉé×ċĚîđóĊ÷ÜÖúĕÖđéĊ÷üĀøČĂ 

Āúć÷ÖúĕÖóøšĂöǰėǰÖĆîÖĘĕéšǰéĆÜîĊĚ 
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��ǰǰÖćøÿøšćÜđĂîĕàöŤöćìĞćúć÷÷ć (Drug inactivation or modification) 

ÖćøéČĚĂ÷ć×ĂÜđßČĚĂ A. baumannii öĊÖćøÿøšćÜđĂîĕàöŤöćìĞćúć÷÷ćĔîÖúčŠö ¡-lactamǰĕéšĒÖŠǰ

"NQ$ǰ¡-lactamase
 OXA-type carbapenemase Ēúą MBLs àċęÜĕðìĞćúć÷ÿŠüîēÙøÜÿøšćÜêøÜ 

üÜĒĀüîǰ¡-lactam ring ìĞćĔĀš÷ćĂĂÖùìíĉĝĕöŠĕéš ēé÷öĊ÷ĊîìĊęđÖĊ ę÷ü×šĂÜ ÙČĂǰ÷ĊîǰblaOXAǰìĊ ęÙüïÙčö 

ÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿßîĉé OXA-type đðŨîđĂîĕàöŤǰ¡-lactamase ìĊęëĎÖÝĆéĂ÷ĎŠĔîÖúčŠöǰD  

êćöēÙøÜÿøšćÜēöđúÖčúǰĀøČĂǰ2d êćößîĉé×ĂÜǰsubstrate ×ĂÜđĂîĕàöŤǰĒúą÷ĊîǰblaMBLìĊęÙüïÙčö 

ÖćøÿøšćÜđĂîĕàöŤ MBL àċęÜđðŨîđĂîĕàöŤǰ¡-lactamase ìĊęÝĆéĂ÷ĎŠĔîÖúčŠöǰB êćöēÙøÜÿøšćÜēöđúÖčúǰĀøČĂ

ÖúčŠöǰ3 êćößîĉé×ĂÜǰsubstrate ×ĂÜđĂîĕàöŤ ēé÷đĂîĕàöŤîĊĚêšĂÜÖćøÿĆÜÖąÿĊǰ (Zn) đðŨîǰco-factor Ĕî

ÖćøìĞćðäĉÖĉøĉ÷ćìĞćúć÷÷ć 

đĂîĕàöŤĔîÖúčŠöǰ¡-lactamase 

đĂîĕàöŤǰ¡-lactamase ÿćöćøëĒïŠÜĕéšĀúć÷Öúč Šöǰ ēé÷ÝĆéÖúč ŠöêćöēÙøÜÿøšćÜēöđúÖčúǰ

(Molecular classification) ĕéšǰ4ǰÖúčŠöǰ(class)ǰĕéšĒÖŠǰclass A, B, C ĒúąǰDǰàċęÜÿćöćøëĒïŠÜĂĂÖđðŨî

ÖúčŠöĔĀâŠĕéšǰ2 ÖúčŠöǰÙČĂǰ4FSJOFǰ¡-lactamase ĒúąǰMetallo-¡-lactamaseǰ(MBLs) ēé÷ǰSerine 

¡-lactamase đðŨîđĂîĕàöŤǰ¡-lactamaseǰìĊęöĊêĞćĒĀîŠÜÖćøđÖĉéðäĉÖĉøĉ÷ćǰ(active site)ǰĂ÷ĎŠïøĉđüè

ÖøéĂąöĉēîǰserine ÿŠüîǰMBLs ÝąđÖĉéðäĉÖĉøĉ÷ćđöČęĂöĊēöđúÖčú×ĂÜēúĀąĕĂĂĂîǰÙČĂǰZn�ǰđðŨîêĆüđøŠÜ 

ÖćøđÖ ĉéðäĉÖ ĉø ĉ÷ćǰÝ ċÜÝąÿćöćøëĂĂÖùìí ĉ ĝì Ğćúć÷÷ćĕéš ǰēé÷đĂîĕàö Ťǰ 4FSJOFǰ¡-lactamaseǰ

ðøąÖĂïéšü÷ǰ3 class ĕéšĒÖŠǰclass A, class C Ēúąǰclass D ÿŠüîǰMBLs ĕéšĒÖŠǰclassǰB 

$MBTTǰ"ǰ¡-lactamase đðŨîđĂîĕàöŤìĊęìĞćúć÷÷ćĔîÖúčŠöǰpenicillin Ēúąǰcephalosporin 

ĕéšöćÖÖüŠćÖćøìĞćúć÷÷ćÖúčŠöÙćøŤïćóĊđîö îĂÖÝćÖîĊĚ÷ĆÜÿćöćøëìĞćúć÷÷ćĔîÖúčŠöǰmonobactam ĕéšǰ

àċęÜđĂîĕàöŤĔîÖúčŠöîĊĚëĎÖ÷Ćï÷ĆĚÜéšü÷Öøéǰclavulanic acid êĆüĂ÷ŠćÜđĂîĕàöŤĔîÖúčŠöîĊĚĕéšĒÖŠǰTEM, SHV, 

GES, CTX-M, SCO, PER, VEB, KPC, ĒúąǰCRABǰđðŨîêšîǰēé÷đĂîĕàöŤÖúčŠöîĊ ĚìĊ ęÿćöćøëóïĕéšĔîǰ  

A. baumannii ĕéšĒÖŠǰPER-1, CTX-M, SHV ĒúąǰGES 

$MBTTǰ#ǰ¡-lactamase ĀøČĂ MBLs đðŨîđĂîĕàöŤìĊęêšĂÜĂćýĆ÷ēöđúÖčú×ĂÜēúĀąĕĂĂĂîǰÙČĂǰ

Zn�ǰöćøŠüöĔîðäĉÖĉøĉ÷ćǰÝċÜÝąÿćöćøëìĞćÜćîĕéšǰĒúąÿćöćøëëĎÖ÷Ćï÷ĆĚÜĕéšéšü÷ǰEDTA đßČĚĂìĊęöĊÖćøÿøšćÜ

đĂîĕàöŤĔîÖúčŠöîĊĚÿŠÜñúĔĀšéČ ĚĂ÷ćĔîÖúčŠöǰpenicillin, cephalosporin ĒúąÙćøŤïćóĊđîö đĂîĕàöŤĔî 

Öúč Šöî Ċ Ě ǰĕé šĒÖ Šǰ IMP, NDM, VIM ĒúąǰGIMǰđðŨîêšîǰĔîðŦÝÝčï ĆîđĂîĕàöŤĔîüÜýŤǰMBLs ìĊęóïĔîǰ

Acinetobacter spp. ÿćöćøëĒïŠÜĂĂÖĕéšđðŨîǰ5 ÖúčŠö÷ŠĂ÷ǰ(subgroup) éĆÜîĊĚ 

1. đĂîĕàöŤĔîüÜýŤǰIMP öĊǰ18 ßîĉéǰêĆĚÜĒêŠǰIMP-1 ëċÜǰIMP-18ǰēé÷đĂîĕàöŤǰIMP-1 ëĎÖÙšîóï

ÙøĆ ĚÜĒøÖìĊ ęðøąđìýâĊ ęðč śîĔîðŘó�ý�ǰ2540 ĔîđßČ ĚĂ P. aeruginosa àċ ęÜêŠĂöćöĊÖćøĒóøŠÖøąÝć÷ĕð 

Ă÷ŠćÜÖüšćÜ×üćÜĔîđßČĚĂüÜýŤǰEnterobacteriaceae ēé÷đÞóćąĔîðøąđìýâĊęðčśîĒúąÖúčŠöđĂđßĊ÷ĒðàĉôŗÙ 
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2. đĂîĕàöŤĔîüÜýŤǰVIM öĊǰ12 ßîĉéǰêĆĚÜĒêŠǰVIM-1 ëċÜǰVIM11a ĒúąǰVIM11bǰēé÷đĂîĕàöŤǰ

VIM-1 ëĎÖóïÙøĆĚÜĒøÖìĊęđöČĂÜüĊēøîćǰðøąđìýĂĉêćúĊĔîðŘó�ý�ǰ2540 ĔîđßČĚĂǰP. aeruginosa ĒúąêŠĂöć

ÖĘóïĔîđßČĚĂǰA. xylosoxidans ĔîēøÜó÷ćïćúđéĊ÷üÖĆîǰĒúąóïĔîǰP. putida ĔîðøąđìýĂĉêćúĊǰĒúą

÷ Ć ÜóïĔîđß Č Ě Ă ǰ Escherichia coli (E. coli) Ēúą ǰKlebsiella pneumoniae (K. pnueumoniae) 

ĔîðøąđìýÖøĊàǰĔîðŦÝÝčïĆîóïđĂîĕàöŤĔîüÜýŤǰVIM ĀúćÖĀúć÷ßîĉéöćÖ×ċĚîĔîĀúć÷ðøąđìýìĆęüēúÖ 

3. đĂîĕàöŤĔîüÜýŤǰSPM ×èąîĊĚöĊđóĊ÷Üǰ1 ßîĉéǰÙČĂǰSPM-1 ëĎÖóïÙøĆĚÜĒøÖĔîđöČĂÜđàćđðćēúǰ

ðøąđìýïøćàĉúĔîðŘó�ý�ǰ2540 ĔîđßČĚĂǰP. aeruginosa 

4. đĂîĕàöŤĔîüÜýŤǰGIM ×èąîĊĚöĊđóĊ÷Üǰ1 ßîĉéǰÙČĂǰGIM-1 óïÙøĆĚÜĒøÖìĊęðøąđìýđ÷ĂøöîĊ 

ĔîðŘó�ý�ǰ2545 ĔîđßČĚĂǰP. aeruginosa 

5. đĂîĕàöŤüÜýŤĂČęîǰėǰìĊęöĊøć÷ÜćîĒêŠóïĕéšĕöŠïŠĂ÷ǰĕéšĒÖŠǰđĂîĕàöŤǰSIMǰìĊęðøąđìýđÖćĀúĊĔêš 

ĔîđßČĚĂ A. baumanniiǰđĂîĕàöŤǰAIM ìĊęðøąđìýĂĂÿđêøđúĊ÷ĔîđßČĚĂǰP. aeruginosaǰĒúąóïìĊęðøąđìý

âĊęðčśîĔîđßČĚĂǰC. freundii ĒúąđĂîĕàöŤǰNDM (New Dehil metallo-¡-lactamase) ìĊęðøąđìýĂĉîđéĊ÷

ĔîđßČĚĂǰK. pneumoniaeǰàċęÜĔîðŦÝÝčïĆîöĊǰ6ǰßîĉéǰÙČĂǰNDM-1 ëċÜǰNDM-6ǰ(12) 

$MBTTǰ$ǰ¡-lactamase ĕéšĒÖŠǰAmpC ĀøČĂǰcephalosporinaseǰđðŨîđĂîĕàöŤìĊ ęÿćöćøë

ìĞćúć÷÷ćĔîÖúčŠöǰcephalosporin ĕéšéĊǰđîČęĂÜÝćÖöĊÙüćöÝĞćđóćąêŠĂ÷ćÖúčŠöîĊĚǰóï÷ĊîÙüïÙčöÖćøÿøšćÜ

đĂîĕàöŤîĊĚĂ÷Ď ŠïîēÙøēöēàöǰĒêŠĔîðŦÝÝčïĆîóïüŠćöĊ÷ĊîìĊęÿøšćÜđĂîĕàöŤîĊĚĂ÷Ď Šïîóúćÿöĉééšü÷ǰēé÷Ĕî

ÿõćüąðÖêĉ÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰAmpCǰöĊÖćøĒÿéÜĂĂÖĔîøąéĆïêĞęćǰ(repression) ĒêŠđßČĚĂ

ÝąÿøšćÜđĂîĕàöŤîĊĚÖĘêŠĂđöČęĂđÝøĉâĔîÿõćüąìĊęöĊ÷ćǰampicillin, imipenemǰøüöëċÜǰclavulanic acidǰ

÷ĊîÝċÜöĊÖćøĒÿéÜĂĂÖĔîõćüąÖøąêč šîǰ(inducible expression) ìĞćĔĀšöĊÿøšćÜđĂîĕàöŤĂĂÖöćĔî

ðøĉöćèöćÖÖüŠćðÖêĉĒúąéČĚĂêŠĂ÷ćĔîÖúčŠöǰcephalosporinǰđĂîĕàöŤĔîÖúčŠöîĊĚǰĕéšĒÖŠǰMOX, CIT, ACC, 

ADC, EBC, FOX ĒúąǰDHAǰēé÷đĂîĕàöŤĔîÖúčŠöîĊĚìĊęÿćöćøëóïĕéšĔîǰA. baumannii ĕéšĒÖŠǰADC 

$MBTTǰ%ǰ¡-lactamaseǰĀøČĂǰOxacillinase ĕéšĒÖŠǰđĂîĕàöŤĔîüÜýŤǰOXA àċ ęÜđĂîĕàöŤĔî 

ÖúčŠöîĊĚÿćöćøëìĞćúć÷÷ćǰoxacillin ĕéšǰĒúąìĞćĔĀšđßČĚĂéČĚĂêŠĂ÷ćĔîÖúčŠöÙćøŤïćóĊđîöǰÖćøìĞćÜćî×ĂÜ

đĂîĕàöŤëĎÖ÷Ćï÷ĆĚÜÖćøìĞćÜćîéšü÷ǰNaCl ēé÷óï÷ĊîìĊęÿøšćÜđĂîĕàöŤöĊêĞćĒĀîŠÜĂ÷ĎŠïîēÙøēöēàöĒúą 

ĀîŠü÷óĆîíčÖøøöđÙúČęĂîìĊęǰĕéšĒÖŠǰclass 1 integron ïîóúćÿöĉéǰđĂîĕàöŤĔîüÜýŤǰOXAǰöĊēÙøÜÿøšćÜ×ĂÜ

ēöđúÖčúÙŠĂî×šćÜĀúćÖĀúć÷ǰàċęÜđĂîĕàöŤǰOXA-51 ÿćöćøëóïĕéšĔîǰA. baumannii ìčÖêĆüìĊęéČĚĂêŠĂ÷ć

ÙćøŤïćóĊđîöǰđîČęĂÜÝćÖđðŨî÷ĊîìĊęĂ÷ĎŠïîēÙøēöēàö×ĂÜđßČĚĂîĊĚǰ(intrinsicǰresistance gene) ĔîðŦÝÝčïĆî

đĂîĕàöŤĔîüÜýŤǰOXA ìĊęóïĔîǰAcinetobacter spp. ÿćöćøëĒïŠÜĂĂÖĕéšđðŨîǰ5 ÖúčŠö÷ŠĂ÷ǰ(subgroup) 

éĆÜîĊĚ 
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1. OXA-23 öĊêĞćĒĀîŠÜĂ÷ĎŠïîēÙøēöēàöĒúąóúćÿöĉéǰĕéšĒÖŠǰOXA-23, OXA-27, OXA-49, 

OXA-73, OXA-102, OXA-103, OXA-105, 0XA-133, OXA-134, OXA-146, OXA-165-OXA-171, 

OXA-225,ǰOXA-239 óïĕéšĔîǰA. baumannii, A. junii, A. radioresistensǰĒúą A. pittii 

2. OXA-24/40 öĊêĞćĒĀîŠÜĂ÷ĎŠïîēÙøēöēàöĒúąóúćÿöĉéǰĕéšĒÖŠ OXA-24/40, OXA-25, 

OXA-26, OXA-72, OXA-139, OXA-160, OXA-207 óïĕéšĔîǰA. baumannii, A. haemolyticus, 

A. pittii, A. baylyiǰĒúą A. calcoaceticus 

3. OXA-48 öĊêĞćĒĀîŠÜĂ÷ĎŠïîēÙøēöēàöĒúąóúćÿöĉéǰĕéšĒÖŠǰOXA-48, OXA-48b, OXA-162, 

OXA-163, OXA-181, OXA-199, OXA-204, OXA-232, OXA-244, OXA-245, OXA-247 óïĕéšĔîǰ

A. baumannii ĒúąĒïÙìĊđøĊ÷ßîĉéĂČęîǰė 

4. OXA-51 öĊêĞćĒĀîŠÜĂ÷ĎŠïîēÙøēöēàöǰĒúąđðŨîÖúčŠöìĊęöĊÙüćöĀúćÖĀúć÷öćÖìĊęÿčéǰĕéšĒÖŠ  

OXA-51, OXA-64-71, OXA-75-80, OXA-82-84, OXA-86-95, OXA-98-100, OXA-104,  

OXA-106-113, OXA-115-117, OXA-120-128, OXA-130-132, OXA-138, OXA-144, OXA-148-

150, OXA-172-180, OXA-194-197, OXA-200-203, OXA-206, OXA-208, OXA-216, OXA-217,       

OXA-219, OXA-223, OXA-241, OXA-242, OXA-248-250, OXA-25 óïĕéšĔîǰA. baumannii 

5. OXA-58 öĊêĞćĒĀîŠÜĂ÷ĎŠïîēÙøēöēàöĒúąóúćÿöĉéǰĕéšĒÖŠǰOXA-58, OXA-96, OXA-97, 

OXA-164, óïĕéšĔîǰA. baumannii, A. pittii. A. nosocomialis, A. phenon 6/ct 131U, A. junii, 

Acinetobacter genomic species 9, A. bereziniae, A. calcoaceticusǰĒúą A. radioresistens 

(13) 
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�µ¦µ��ś đĂîĕàöŤǰ¡-lactamase ÝĞćĒîÖêćöēÙøÜÿøšćÜēöđúÖčú (6) 

Resistant 

mechanism 
Active site Ambler class Example 

ɴ ı lactamase 

Serine A 

ESBLs of the families 

TEM, SHV, CTX-M, PER 

and VEB 

SCO-1 (narrow 

spectrum) 

Carbapenem-

hydrolyzing ESBL of 

GES-type (GES-11) 

KPC-2, KPC-3, KPC-5 

MBLs B 

NDM 

VIM 

GIM 

SIM 

IMP 

Serine C 
AmpC-69, AmpC-70, 

AmpC-71 and ADC-196 

Serine D 

OXA-23-like 

OXA-24/40-like 

OXA-51-like 

OXA-58-like 

OXA-143-like 

OXA-235-like 
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 ��ǰǰÖćøđðúĊę÷îĒðúÜêĞćĒĀîŠÜđðŜćĀöć÷ÖćøĂĂÖùìíĉĝ×ĂÜ÷ćǰ	drug target alteration) 

ÖćøéČĚĂ÷ćĔîÖúčŠöǰ¡-lactams éšü÷ÖúĕÖîĊĚđßČ ĚĂÝąđðúĊę÷îđðŜćĀöć÷×ĂÜ÷ćǰÙČĂǰpenicillin 

binding protein (PBP) àċęÜöĊĂ÷ĎŠǰ2 úĆÖþèąǰÙČĂǰÖćøÿøšćÜǰPBP ßîĉéĔĀöŠìĊ ę÷ćÝĆïĕöŠĕéšǰĀøČĂĕðúé 

ÖćøÿøšćÜǰPBP ßîĉéìĊę÷ćÝĆïĕéšǰÿŠÜñúĔĀšđßČĚĂđÖĉéÖćøéČĚĂ÷ć (14) 

��ǰǰÖćøúéÖćøñŠćî×ĂÜ÷ćđ×šćÿĎŠđàúúŤǰ	reduction of drug permeability) 

đĂîĕàöŤǰ¡-lactamaseǰĕöŠÿćöćøëàċöñŠćîđàúúŤĒïÙìĊđøĊ÷ĕéšēé÷êøÜǰêšĂÜöĊÖćøÙüïÙčö  

ÖćøñŠćî×ĂÜ÷ćđ×šćÿĎŠđàúúŤĒïÙìĊđøĊ÷ǰđßČĚĂìĊęéČĚĂ÷ćÝąĕðúéðøĉöćèÖćøÿøšćÜēðøêĊîǰporin ÿŠÜñúĔĀš÷ć

đ×šćÿĎŠđàúúŤĒïÙìĊđøĊ÷ĕéšîšĂ÷úÜǰìĞćĔĀšđßČĚĂđÖĉéÖćøéČĚĂ÷ć 

 ��ǰǰÖćø×Ćï÷ćĂĂÖîĂÖđàúúŤǰ	drug efflux)  

Öćø×Ćï÷ćĂĂÖîĂÖđàúúŤĒïÙìĊđøĊ÷ǰ đÖĉéÝćÖÖćøìĞćÜćî×ĂÜǰ efflux pump ìĊęĂ÷Ď Šïøĉđüè 

đ÷ČęĂĀčšöđàúúŤǰ ēé÷ÝąìĞćĀîšćìĊęðŜĂÜÖĆîĕöŠĔĀš÷ćìĊęñŠćîđ×šćöćĔîđàúúŤĒïÙìĊđøĊ÷ÿćöćøëĕðĂĂÖùìíĉĝìĊę

êĞćĒĀîŠÜđðŜćĀöć÷ĕéšǰÿŠÜñúĔĀšđßČĚĂöĊÖćøéČĚĂ÷ćđÖĉé×ċĚîǰ(12) 

ÖúĕÖìĊęÿĞćÙĆâìĊęìĞćĔĀšđßČ ĚĂǰA. baumannii éČĚĂêŠĂ÷ćÙćøŤïćóĊđîöìĊęóïĕéšïŠĂ÷ìĊęÿčéǰĕéšĒÖŠǰ 

ÖćøÿøšćÜđĂîĕàöŤǰcarbapenem hydrolyzing ¡-lactamase ðøąÖĂïĕðéšü÷đĂîĕàöŤǰOxacillinaseǰ

ĒúąđĂîĕàöŤǰMBLs ēé÷đßČĚĂđĀúŠćîĊĚÿćöćøëëŠć÷ìĂé÷ĊîìĊęÙüïÙčöÖćøéČĚĂ÷ćĕð÷ĆÜĒïÙìĊđøĊ÷êĆüĂČęîǰėǰ

ñŠćîìćÜēÙøēöēàöĀøČĂóúćÿöĉéǰìĞćĔĀš÷ĊîéČĚĂ÷ćĒóøŠÖøąÝć÷ĕð÷ĆÜĒïÙìĊđøĊ÷êĆüĂČęîĕéšǰĒúą÷ĆÜöĊÖćøđóĉęö

ÝĞćîüî×ĂÜđßČĚĂéČĚĂ÷ćìĊęöćÖ×ċĚîǰìĞćĔĀšöĊÖćøđúČĂÖĔßš÷ćìĊęđĀöćąÿöĕéšĂ÷ŠćÜ÷ćÖúĞćïćÖǰêšĂÜĔßš÷ćìĊęöĊ

øćÙćĒóÜĒúąöĊùìíĉĝøčîĒøÜöćÖ×ċĚîǰàċ ęÜđðŨîðŦâĀćÿĞćÙĆâêŠĂÖćøøĆÖþćĔîðŦÝÝčïĆîĒúąĂîćÙêìĆĚÜĔî

ðøąđìýĕì÷ĒúąìĆęüēúÖ (12), (14) 

 

ÖćøêøüÝĀćÖćøéČĚĂ÷ćÙćøŤïćóĊđîöìćÜĀšĂÜðäĉïĆêĉÖćø 

��ǰǰÖćøêøüÝìćÜôŘēîĕìðş 

����ǰǰüĉíĊǰModified-Hodge test (MHT)ǰìéÿĂïēé÷đêøĊ÷öđßČĚĂ E. coli ATCC 

�����ǰðøĆðĔĀšöĊÙüćö×čŠîǰ��� McFarland standardǰĒúšüîĞćĕððŜć÷úÜïîĂćĀćøđúĊĚ÷ÜđßČĚĂǰMueller 

Hinton Agar (MHA)ǰÝćÖîĆĚîüćÜĒñŠî÷ćǰ ertapenem �� wH ĀøČĂǰmeropenem �� wH ìĊęÖúćÜǰ

plate ĒúšüĔßšǰloop đ×Ċę÷đßČĚĂìĊęêšĂÜÖćøìéÿĂïðŜć÷đðŨîđÿšîêøÜúćÖÝćÖĒñŠî÷ćìéÿĂïöćÝîÿčé×Ăïǰ

plate ĒúšüîĞćĕðïŠöìĊęǰ��s� ƕC đðŨîđüúćǰ�� � ��ǰßĆęüēöÜǰĀćÖöĊÖćøđĀîĊę÷üîĞćÖćøđÝøĉâđêĉïēê×ĂÜ

đßČĚĂǰE. coli ATCC �����ǰìĊęêĞćĒĀîŠÜìĊęêĆéÖĆïđßČĚĂìĊęêšĂÜÖćøìéÿĂïǰĒÿéÜüŠćđßČĚĂìĊęìéÿĂïöĊÖćøÿøšćÜ

đĂîĕàöŤÙćøŤïćóĊđîöđöÿǰ(15) 
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õćóǰ�ǰĒÿéÜñúÖćøêøüÝĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿ 

ēé÷üĉíĊ Modified-Hodgetest (MHT) 

Āöć÷đĀêčǰ�ǰ(A) ×ĆĚîêĂîÖćøìĞć×ĂÜüĉíĊǰMHTǰ(16), 	B
 ñú×ĂÜüĉíĊǰMHT (17) 

 
����ǰǰüĉíĊǰCombined disc test ìéÿĂïēé÷îĞćđßČĚĂìĊęêšĂÜÖćøìéÿĂïðŜć÷úÜïî

ĂćĀćøđúĊĚ÷ÜđßČĚĂǰMHAǰÝćÖîĆĚîîĞćĒñŠî÷ćÙćøŤïćóĊđîöǰĒúąĒñŠî÷ćÙćøŤïćóĊđîöìĊęöĊÿćø÷Ćï÷ĆĚÜđĂîĕàöŤǰ

đßŠîǰEthylene Diamine Tetra Acetic (EDTA) ñÿöĂ÷ĎŠöćüćÜïîĂćĀćøđúĊĚ÷ÜđßČ ĚĂĒúšüîĞćĕðïŠöìĊę 

37ǰƕC îćîǰ18 - 24 ßĆęüēöÜǰĀćÖđÿšîñŠćîýĎî÷ŤÖúćÜ×ĂÜ inhibition zoneǰ×ĂÜĒñŠî÷ćÙćøŤïćóĊđîö 

ìĊ ęöĊÿćø÷Ćï÷Ć ĚÜđĂîĕàöŤĒúąđÿšîñŠćîýĎî÷ŤÖúćÜ×ĂÜ  inhibition zoneǰ×ĂÜĒñŠî÷ćÙćøŤïćóĊđîööĊ 

ÙŠćêŠćÜÖĆîöćÖÖüŠćǰ�ǰmmǰÝąĂŠćîñúüŠćïüÖǰĒÿéÜüŠćđßČĚĂöĊÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿ ĒêŠìĆĚÜîĊĚ

đÖèæŤĔîÖćøĒðúñúĂćÝĒêÖêŠćÜÖĆîĕðêćöðøąđõì×ĂÜÿćø÷Ćï÷ĆĚÜĒúąđĂîĕàöŤǰüĉíĊ  Combined disc 

testǰÝąöĊÙüćöÝĞćđóćąÿĎÜÖĆïđßČ ĚĂǰPseudomonas spp.ǰĒêŠĔîđßČ ĚĂǰA. baumanniiǰ÷ĆÜóïñúìĊę

ñĉéóúćéǰĒúą÷ĆÜĕöŠÿćöćøëêøüÝóïĔîđßČĚĂìĊęÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿßîĉéǰclass D đîČęĂÜÝćÖ 

class D ĕöŠëĎÖ÷Ćï÷ĆĚÜēé÷ clavulanic acid
 tazobactam
 boronic acid Ēúą EDTAǰ(16) 
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õćóǰ� ĒÿéÜñúÖćøêøüÝĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿēé÷üĉíĊǰCombined disc test 

Āöć÷đĀêčǰ�ǰ(A) ×ĆĚîêĂîÖćøìĞć×ĂÜüĉíĊǰCombined disc testǰ(16) 

 	B
 ñú×ĂÜüĉíĊǰCombined disc testǰ(18) 

 

����ǰǰüĉíĊǰDouble disc synergy test üĉíĊîĊĚĕéšøĆïÖćøóĆçîćēé÷ǰJarlier ĒúąÙèąǰ

àċęÜÙúšć÷ÖĆïüĉíĊǰCombined disc testǰĒêŠÝąüćÜĒñŠî÷ćĒúąĒñŠî÷ćìĊęöĊÿćø÷Ćï÷ĆĚÜĔĀšĀŠćÜÖĆîǰ30 mm

ÝćÖÝčéýĎî÷ŤÖúćÜ×ĂÜĒñŠî÷ćǰĒúąĔîÖćøĂŠćîñúÝąĂŠćîñúïüÖđöČęĂǰinhibition zone ×ĂÜĒñŠî÷ćéšćî

ìĊęêĉéÖĆï inhibition zone ×ĂÜĒñŠî÷ćìĊęöĊÿćø÷Ćï÷ĆĚÜđÖĉéǰinhibition zoneǰđóĉęööćÖ×ċĚîÝąđĀĘîđðŨî

úĆÖþèąÙúšć÷ÝčÖĒßöđðâĀøČĂøĎÖčâĒÝ (16) 
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õćóǰ� ĒÿéÜñúÖćøêøüÝĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿ 

ēé÷üĉíĊ Double disc synergy test 

Āöć÷đĀêčǰ�ǰ(A) ×ĆĚîêĂîÖćøìĞć×ĂÜüĉíĊǰDouble disc synergy test 

       	B
 ñú×ĂÜüĉíĊǰDouble disc synergy test (16) 
 

����ǰǰüĉíĊǰCarbapenem inactivation method (CIM) ëĎÖóĆçîćēé÷ǰvan der 

Zwaluw ĒúąÙèąĔîðŘó�ý�ǰ2558ǰēé÷îĞćđßČĚĂìĊęêšĂÜÖćøìéÿĂïĔÿŠĔîîĞĚćÖúĆęîìĊęðøćýÝćÖđßČĚĂĒúšüĔÿŠ

ĒñŠî÷ćđöĂēøóĊđîöǰîĞćĕðïŠöìĊ ęǰ35 ƕC đðŨîđüúćǰ2 ßĆ ęüēöÜǰĀúĆÜÝćÖîĆ ĚîîĞćĒñŠî÷ćđöĂēøóĊđîöǰ 

ìĊęïŠöøŠüöÖĆïđßČĚĂ ĕðüćÜïîÝćîđóćąđßČĚĂìĊęðŜć÷đßČĚĂǰE. coli ATCCǰ�����ǰàċęÜđðŨîÿć÷óĆîíčŤìĊęĕüêŠĂ÷ć

đöĂēøóĊđîöǰĒúąïŠöìĊęĂčèĀõĎöĉǰ35 ƕC đðŨîđüúćǰ�� � ��ǰßĆęüēöÜǰĀćÖđßČĚĂìĊęîĞćöćìéÿĂïöĊÖćøÿøšćÜ

đĂîĕàöŤÙćøŤïćóĊđîöđöÿĕð÷Ćï÷ĆĚÜ÷ćđöĂēøóĊđîöǰìĞćĔĀšđßČĚĂǰE. coliǰÿćöćøëđÝøĉâđêĉïēêĕéšǰĂ÷ŠćÜĕø 

ÖĘêćöǰüĉíĊîĊĚ÷ĆÜöĊ×šĂÝĞćÖĆéĔîÖćøêøüÝĀćđĂîĕàöŤÙćøŤïćóĊđîöđöÿìĊęöĊǰactivitiesǰêĞęćǰđßŠîǰOXA-typeǰ

Ēúą MBLsǰéĆÜîĆĚîÝċÜĕéšöĊÖćøóĆçîćüĉíĊ modified carbapenem inactivation method (mCIM) 

×ċĚîöćđóČęĂđóĉęöÙüćöĕüĔîÖćøìéÿĂïǰĒúą÷ĆÜöĊÖćøéĆéĒðúÜüĉíĊǰmCIMǰđðŨîüĉíĊǰEDTA-modified 

carbapenem inactivation method (eCIM) ēé÷ÖćøĔÿŠǰEDTA đóČ ęĂêøüÝĀćÖćøÿøšćÜđĂîĕàöŤ  

MBLs Ă÷ŠćÜĕøÖĘêćöǰCLSI ÷ĆÜĕöŠĒîąîĞćĔĀšĔßšüĉíĊǰmCIM ĒúąüĉíĊ eCIMǰĔîÖćøêøüÝÖćøÿøšćÜđĂîĕàöŤ

ÙćøŤïćóĊđîöđöÿÿĞćĀøĆïđßČĚĂ A. baumanniiǰ(16) 
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õćóǰ� ĒÿéÜñúÖćøêøüÝĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿ 

ēé÷üĉíĊǰCarbapenem inactivation method (CIM) 

Āöć÷đĀêčǰ�ǰ(A) ×ĆĚîêĂîÖćøìĞć×ĂÜüĉíĊǰCIM mCIM ĒúąǰeCIM (16) 

	B
 ñú×ĂÜüĉíĊǰmCIM 

(C) ñú×ĂÜüĉíĊǰeCIM (19) 
 

����ǰǰüĉíĊǰCarba NP testǰüĉíĊîĊĚĕéšøĆïÖćøóĆçîćēé÷ǰNordmann ĒúąǰPoirel (NP) 

ĔîðŘó�ý�ǰ2555ǰēé÷ÖćøÿĆÜđÖêÖćøđðúĊę÷îĒðúÜÿĊ×ĂÜǰ indicator đöČ ęĂöĊÖćøđðúĊę÷îĒðúÜÙŠćǰpHǰ

đîČęĂÜÝćÖ÷ćÙćøŤïćóĊđîöëĎÖǰhydrolyses ÿŠÜñúĔĀšÙŠć pH úéúÜìĞćĔĀšǰ indicatorǰđðúĊę÷îÝćÖÿĊĒéÜ

đðŨîÿĊđĀúČĂÜ ĔîÖćøìéÿĂïöĊĀúĂéìéúĂÜǰ2 ĀúĂéǰĀúĂéĒøÖĔÿŠÿćø A àċęÜðøąÖĂïéšü÷ǰphenol 

red zinc sulphateǰĒúąîĞĚćìĊęǰpH ��� sǰ��� ĒúąĀúĂéìĊęǰ2ǰĔÿŠÿćøǰBǰàċęÜðøąÖĂïéšü÷ÿćø AǰĒúą÷ć 

ĂĉöĉóĊđîöǰ	�ǰmg
ǰìĊęúąúć÷ĒúšüǰÝćÖîĆĚîÝąĔÿŠđßČĚĂìĊęêšĂÜÖćøìéÿĂïìĊęëĎÖ hydrolysesǰéšü÷ Tris-HCl 

lysis buffer (B-PERII)ǰúÜĕðìĆĚÜǰ2 ĀúĂéïŠöìĊęĂčèĀõĎöĉǰ��ǰƕC đðŨîđüúćǰ�ǰßĆęüēöÜǰĀćÖÿĊ×ĂÜĀúĂéìĊę 

2 đðúĊę÷îÝćÖÿĊĒéÜđðŨîÿĊđĀúČĂÜǰĒÿéÜüŠćđßČĚĂöĊÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿ Ă÷ŠćÜĕøÖĘêćöǰüĉíĊîĊĚ÷ĆÜ

öĊ×šĂÝĞćÖĆéĔîÖćøêøüÝđĂîĕàöŤÙćøŤïćóĊđîöđöÿßîĉé OXA-type àċęÜóïöćÖĔîđßČĚĂ A. baumanniiǰ

é ĆÜî Ć ĚîǰCLSI Ý ċÜĕö ŠĒîąî ĞćĔĀ š Ĕß šü ĉí Ċî Ċ Ě ĔîÖćøêøüÝĀćǰAcinetobacter spp� ìĊ ęñú ĉêđĂîĕàöŤ 

ÙćøŤïćóĊđîöđöÿêĆĚÜĒêŠðŘó�ý�ǰ�561 (16) 
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õćóǰ� ĒÿéÜñúÖćøêøüÝĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿēé÷üĉíĊ Carba NP test 

Āöć÷đĀêčǰ�ǰ(A) ×ĆĚîêĂîÖćøìĞć×ĂÜüĉíĊǰCarba NP test
ǰ	B
 ñú×ĂÜüĉíĊǰCarba NP test (16) 

 

ÖćøêøüÝĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿîĆĚîÿćöćøëìĞćĕéšĀúć÷üĉíĊǰđßŠîǰüĉíĊ MHT
ǰüĉíĊǰ

Combined disc test
ǰü ĉí ĊǰDouble disc synergy test
ǰü ĉíĊ ǰCIM
 ü ĉíĊ ǰmCIM
ǰü ĉí ĊǰeCIM ĒúąüĉíĊ ǰ

CarbaǰNPǰēé÷ĔîðŘó�ý�ǰ�555 CLSI M100-s2� (17)ǰĕéšÖĞćĀîéĔĀšüĉíĊǰMHTǰđðŨîüĉíĊöćêøåćîĔî 

ÖćøêøüÝÙĆéÖøĂÜĒúą÷Čî÷ĆîÖćøÿøšćÜ đĂîĕàöŤÙćøŤïćóĊđîöđöÿìćÜôŘēîĕìðşĔîđßČ ĚĂêøąÖĎú 

EnterobacteriaceaeǰĒêŠĔî óðŘ �ý� 2561 CLSI M100-s28 (20) ĕéšêĆéüĉíĊǰMHT ĂĂÖđîČęĂÜÝćÖöĊüĉíĊìĊę

öĊÙüćöîŠćđßČęĂëČĂöćÖÖüŠćǰĕéšĒÖŠǰüĉíĊ mCIM
ǰüĉíĊǰeCIM ĒúąüĉíĊǰcarba NPǰĒêŠìĆ ĚÜǰ�ǰǰüĉíĊǰìćÜǰCLSI  

ĕöŠĒîąîĞćĔĀšêøüÝĔîđßČĚĂǰA. baumaniiǰđîČęĂÜÝćÖöĊÙüćöĕüêĞęćìĞćĔĀšĕéšñúìĊęĕöŠÿöïĎøèŤǰĔîðŦÝÝčïĆîÝċÜĕéš

ÖćøîĞćđĂćüĉíĊǰcarba NP öćóĆçîćđðŨîüĉíĊǰcarbaAcineto NP đóČęĂĔßšĔîÖćøêøüÝÖćøÿøšćÜđĂîĕàöŤ

ÙćøŤïćóĊđîöđöÿĔîđßČ ĚĂǰA. baumanii Ă÷ŠćÜĕøÖĘêćö CLSI ÷ĆÜĕöŠĒîąîĞćĔĀšĔßšüĉíĊîĊ ĚĔîÖćøêøüÝ 

ÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿßîĉéǰOXAǰ(21) 
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��ǰǰÖćøêøüÝìćÜÝĊēîĕìðş 

Öćøý ċÖþćßî ĉé×ĂÜ÷ Ċîì Ċ ęÙüïÙčöÖćøÿø šćÜđĂîĕàö Ť ǰOxacillinase ĒúąǰMetallo-¡-

lactamases éšü÷đìÙîĉÙìćÜĂèĎßĊüüĉì÷ćǰéĆÜîĊĚ 

����ǰǰPolymerase chain reaction (PCR) 

đìÙîĉÙǰPCR ĂćýĆ÷ĀúĆÖÖćøĔîÖćøđóĉ ęöÝĞćîüîéĊđĂĘîđĂéšü÷ÖćøÝĞćúĂÜéĊđĂĘîđĂ  

ÿć÷ĔĀöŠÝćÖéĊđĂĘîđĂêšîĒïïǰ (DNA template) 1 ÿć÷éšü÷đĂîĕàöŤǰDNA polymerase àċęÜÿćöćøë

ÿĆÜđÙøćąĀŤéĊđĂĘîđĂĕéšëċÜǰ2ǰÿć÷ǰēé÷ĂćýĆ÷ǰoligonucleotide primer 1 ÙĎŠǰēé÷ĒêŠúąđÿšîÝąÝĆïÖĆï 

éĊđĂĘîđĂÙĎŠêøÜ×šćöÖĆîǰđóøćąüŠćöĊúĞćéĆïđïÿÙĎŠÿöĔîÖćøÿøšćÜÿć÷éĊđĂĘîđĂǰĒúąÝąöĊìĉýìćÜÝćÖǰ�Ĵǰĕðǰ�Ĵǰ

ñúìĊęĕéšǰÙČĂǰéĊđĂĘîđĂđÿšîĔĀöŠìĊęöĊúĞćéĆïđïÿđðŨîÙĎŠÿöÖĆïéĊđĂĘîđĂêšîĒïïǰĒúąÿćöćøëđóĉęöÝĞćîüîéĊđĂĘîđĂ

ĕéšéšü÷đÙøČęĂÜǰThermocycler àċęÜðäĉÖĉøĉ÷ćǰPCR ÝąðøąÖĂïéšü÷ðäĉÖĉøĉ÷ćÿĞćÙĆâǰ3 ×ĆĚîêĂîǰĕéšĒÖŠǰ

DenatureǰAnnealing ĒúąǰExtensionǰĀöčîđüĊ÷îêŠĂđîČęĂÜÖĆîĕðõć÷ĔêšÿõćüąìĊęđĀöćąÿö×ĂÜĒêŠúą

×ĆĚîêĂîǰÝćÖîĆĚîìĞćÖćøêøüÝĀćñúñúĉê×ĂÜéĊđĂĘîđĂēé÷îĞćêĆüĂ÷ŠćÜìĊęìĞćǰPCR öćĒ÷ÖĀćéĊđĂĘîđĂéšü÷

đìÙîĉÙǰAgarose gel electrophoresis àċęÜđðŨîÖćøĒ÷ÖéĊđĂĘîđĂéšü÷ÖøąĒÿĕôôŜćïîĒñŠîüčšîǰĒúąîĞć

ĒñŠîüčšîöć÷šĂöéšü÷ ethidium bromide ìĞćĔĀšÿćöćøëđĀĘîĒëïéĊđĂĘîđĂõć÷ĔêšĒÿÜĂĆúêøćĕüēĂđúêǰ

(Ultraviolet ; UV) (22) 

����ǰǰReal-time polymerase chain reaction  

������ǰǰDNA binding fluorescent assay 

ÖćøêøüÝüĆéðøĉöćèÿć÷éĊđĂĘîđĂìĊęÿøšćÜ×ċĚîĔĀöŠēé÷Ĕßšÿćø  fluorescent 

êĆüĂ÷ŠćÜÿĊìĊ ę ĔßšǰĕéšĒÖŠǰSYBR-Green Iǰàċ ęÜÿćöćøëÝĆïÖĆïǰminor groove ×ĂÜéĊđĂĘîđĂÿć÷ÙĎ Šĕéš  

Ĕî×ĆĚîêĂîǰdenature ÿĊǰSYBR Green I Ýą÷ĆÜĕöŠÿćöćøëđ×šćÝĆïÖĆïđÿšîéĊđĂĘîđĂÿć÷đéĊę÷üĕéš ĒúąđöČęĂ

ëċÜ×ĆĚîêĂîǰannealing Ēúąǰextension ÿĊǰSYBR Green I ÝąĒìøÖêĆüđ×šćĕðÝĆïÖĆïÿć÷ÙĎŠ×ĂÜéĊđĂĘîđĂǰ

ĒúąđðúŠÜĒÿÜĔîßŠüÜÙüćö÷ćüÙúČęîðøąöćèǰ530ǰîćēîđöêø đöČęĂøĂï×ĂÜðäĉÖĉøĉ÷ćǰPCR ÖúĆïöćëċÜ

ßŠüÜ×ĆĚîêĂîǰdenature ĂĊÖÙøĆĚÜǰSYBR Green I ÝąĀúčéĂĂÖÝćÖÿć÷éĊđĂĘîđĂǰìĞćĔĀšÖćøđøČĂÜĒÿÜúéúÜǰ  

ÝċÜÿćöćøëïĂÖĕéšüŠćÿĆââćî×ĂÜÿćøǰfluorescentǰÝąđóĉęö×ċĚîêćöðøĉöćèǰPCR product ìĊęđóĉęö×ċĚî 

������ǰǰTaqMan probe-based assay 

ĔßšĀúĆÖÖćøĔîÖćøđóĉęöÝĞćîüîéĊđĂĘîđĂǰ ēé÷ĔîĀúĂéðäĉÖĉø ĉ÷ćìĊęöĊǰ DNA 

polymerase ĒúąÿćøìĊęÝĞćđðŨîĔîÖćøđóĉęöðøĉöćèǰPCR ĔîïĆôđôĂøŤÝąöĊÙĎŠǰprimer ìĊęÝĞćđóćąÿĞćĀøĆï 

éĊđĂĘîđĂđðŜćĀöć÷ǰĒúąöĊǰprobe àċęÜđðŨîéĊđĂĘîđĂÿć÷ÿĆĚîǰ	��ǰ�ǰ��ǰbp) ìĊęöĊÿćøđøČĂÜĒÿÜǰ	Reporter) 

êĉéĕüšìĊęðúć÷ǰ�ĴǰĒêŠÝąëĎÖïĆÜĕüšéšü÷ÿćøïĆÜĒÿÜǰ	Quencher) ìĊęêĉéĕüšìĊęðúć÷ǰ�ĴÖćøđóĉęöÝĞćîüîÝąđøĉęö

ÝćÖ×ĆĚîêĂîÖćøđóĉęöĂčèĀõĎöĉĕðìĊęǰ��ǰr$ǰđóČęĂĒ÷ÖéĊđĂĘîđĂÿć÷ÙĎŠĂĂÖÝćÖÖĆîĔĀšđðŨîÿć÷đéĊę÷üǰ 	×ĆĚîêĂîǰ

denature) ÝćÖîĆĚîúéĂčèĀõĎöĉúÜöćìĊęǰ��ǰıǰ��ǰr$ǰàċęÜǰprobe Ēúąǰprimers Ýąđ×šćÝĆïÖĆïéĊđĂĘîđĂ
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đðŜćĀöć÷ǰ	×ĆĚîêĂîǰannealing) ÝćÖîĆĚîđĂîĕàöŤǰDNA polymerase ÝąÿøšćÜéĊđĂĘîđĂÿć÷ĔĀöŠêŠĂÝćÖǰ

primer ĕðßîÖĆïǰprobe ìĊęÝĆïÖĆïǰ target ïîđÿšîéĊđĂĘîđĂđéĊ÷üÖĆîǰ 	×ĆĚîêĂîǰextension) Ēúšü÷ŠĂ÷ǰ

probe ìĞćĔĀšǰ reporter ĀúčéĂĂÖöćĒúąĂ÷ĎŠĀŠćÜÝćÖǰquencher đÙøČ ęĂÜÝċÜđĀĘîÿĆââćèĒÿÜÝćÖǰ

reporter ĒúąïĆîìċÖðøĉöćèĒÿÜìĊęđÖĉé×ċĚîĕüšìčÖǰėǰøĂïǰÝîÙøïøĂïÖćøìĞćðäĉÖĉøĉ÷ćǰēé÷ðøĉöćèĒÿÜ

ìĊęüĆéĕéšÝąđðŨîÿĆéÿŠüîēé÷êøÜÖĆïðøĉöćèǰPCR product ìĊęđóĉęö×ċĚîĔîĒêŠúąøĂïðäĉÖĉøĉ÷ćǰ(23) 

��ǰǰMultiplex polymerase chain reaction (Multiplex PCR) 

đìÙîĉÙǰMultiplex PCRǰđðŨîđìÙîĉÙìĊęéĆéĒðúÜöćÝćÖđìÙîĉÙǰPCR óČĚîåćîǰēé÷ìĊę

ÿćöćøëđóĉęöĀúć÷ǰėǰtarget DNA éšü÷ǰprimerǰĀúć÷ÙĎŠóøšĂöÖĆîĔîðäĉÖĉøĉ÷ćđéĊ÷üÖĆîǰ ēé÷ìĊęêšĂÜöĊ 

ÖćøĂĂÖĒïï primer ĔîĒêŠúąÙĎŠĔĀšöĊÙüćöÝĞćđóćąǰúĞćéĆïîĉüÙúĊēĂĕìéŤĕöŠđðŨîÙĎŠÿöÖĆîǰĒúąĔĀšñúñúĉê

ÝćÖðäĉÖĉøĉ÷ćǰPCR ìĊęöĊ×îćéĒêÖêŠćÜÖĆîǰĒúąÿćöćøëĒ÷ÖǰPCR product ĕéšéšü÷đìÙîĉÙǰAgarose 

gel electrophoresis (24) 

��ǰǰDNA sequencing 

Sequencing đðŨîüĉí Ċü ĉđÙøćąĀŤÖćøđøĊ÷ÜêĆü×ĂÜúĞćéĆïđïÿïîÝĊēîöǰđóČ ęĂĔßšĒ÷Ö 

ÿć÷óĆîíčŤ×ĂÜĒïÙìĊđøĊ÷ǰēé÷ĂćýĆ÷ÖćøđóĉęöÝĞćîüî×ĂÜéĊđĂĘîđĂéšü÷üĉíĊǰPCR ìĞćÖćø÷Ćï÷ĆĚÜÖćøÿĆÜđÙøćąĀŤ

ÿć÷éĊđĂĘîđĂìĊ ęêĞćĒĀîŠÜđïÿêŠćÜǰėǰéšü÷ǰdideoxy nucleotide triphosphates (ddNTPs) ĕéšĒÖŠǰ

ddATP,ǰddCTP,ǰddGTP ĒúąǰddTTPǰĒúąìĞćÖćøêĉéÞúćÖǰprimer éšü÷ÿćøǰfluorescent đóČęĂ 

ÙüćöÿąéüÖĔîÖćøĂŠćîñúǰĒúąîĞćÿć÷éĊđĂĘîĕðĒ÷Ö×îćéĔîÿîćöĕôôŜćǰēé÷ĔßšđÙøČę ĂÜǰautomated 

DNA sequenceǰ(25) 

 

 

 

 

 

 

 



 
 

ïììĊęǰǰ� 

 

üĉíĊéĞćđîĉîÜćîüĉÝĆ÷ 

 

ÙèąñĎšüĉÝĆ÷ĕéšîĞć×šĂöĎúÝćÖÜćîüĉÝĆ÷×ĂÜÙčèüøćõøèŤǰĒéÜĂćÝǰìĊęöĊÖćøđÖĘïêĆüĂ÷ŠćÜ đßČĚĂ 

A. baumannii complexǰÝĞćîüîǰ���ǰĕĂēàđúìǰìĊęĒ÷ÖĕéšÝćÖñĎšðśü÷ĔîēøÜó÷ćïćúýøĊÿĆÜüøÿčē×ìĆ÷ǰ

ÝĆÜĀüĆéÿčē×ìĆ÷ǰĔîßŠüÜđéČĂîóùýÝĉÖć÷îǰó�ý�ǰ2553ǰëċÜđéČĂîíĆîüćÙöǰó�ý�ǰ2554ǰàċęÜñŠćîÖćøÝĞćĒîÖ

ßîĉé×ĂÜđßČĚĂǰA. baumannii complexǰēé÷ĂćýĆ÷ÙčèÿöïĆêĉìćÜßĊüđÙöĊ×ĂÜđßČĚĂǰĒúąìéÿĂïÙüćöĕü

êŠĂ÷ćđöĂēøóĊđîöéšü÷üĉíĊǰdisk diffusion ÝćÖîĆĚîĕéšìĞćÖćøêøüÝÿĂïĀć÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰ

Oxacillinase Ēúą Metallo-¡-lactamases éšü÷üĉíĊǰMultiplex PCR 

  
×šĂöĎú×ĂÜĒïÙìĊđøĊ÷ĔîÖćøüĉÝĆ÷ 

đßČĚĂǰA. baumannii complexǰÝĞćîüîǰ���ǰĕĂēàđúìǰìĊęĒ÷ÖĕéšÝćÖñĎšðśü÷ĔîēøÜó÷ćïćú 

ýøĊÿĆÜüøÿčē×ìĆ÷ǰÝĆÜĀüĆéÿčē×ìĆ÷ǰ ĔîßŠüÜđéČĂîóùýÝĉÖć÷îǰó�ý�ǰ2553 ëċÜđéČĂîíĆîüćÙöǰó�ý�ǰ2554  

ëĎÖđÖĘïøĆÖþćĕüšìĊ ęĂčèĀõĎöĉǰ �ǰ��ǰr$ǰĔî nutrient broth ìĊęñÿöÖúĊđàĂøĂúǰ (26) ĒúąÙĆéÖøĂÜđßČĚĂ  

A. baumannii complex ì Ċ ęé Č Ě Ăê ŠĂ÷ćÙćø Ťïćó Ċ đîöēé÷ÖćøìéÿĂïÙüćöĕüê ŠĂ÷ćé šü÷ü ĉíĊ ǰ 

disk diffusion 

 

ÖćøóĉÿĎÝîŤßîĉéđßČĚĂǰA. baumannii complex 

đßČĚĂìĆĚÜĀöéĕéšëĎÖîĞćöćđóćąđúĊĚ÷ÜĔĀöŠǰ ēé÷îĞćđßČĚĂĕðïŠö×šćöÙČîǰÝćÖîĆĚîÝċÜîĞćöć subculture 

úÜïîǰblood agar chocolate agar ĒúąǰMacConkey agarǰÝćÖîĆĚîîĞćĕðìéÿĂïÙčèÿöïĆêĉìćÜ

ßĊüđÙöĊ×ĂÜđßČĚĂǰĕéšĒÖŠǰOxidase test, Triple Sugar Iron test (TSI), Mile-indole-Lysine medium 

(MIL),ǰ Citrate test, Urea test, Malonate test, Oxidative-fermentative (O/F)ǰ Ē ú ą 

ÖćøđÝøĉâđêĉïēêìĊ ęǰ��ǰr$ǰēé÷ĔĀšñúÖćøìéÿĂïéĆÜêćøćÜǰ1 Ēúąǰ2ǰĀúĆÜÝćÖìĊ ęìĞćÖćøìéÿĂï 

ìćÜßĊüđÙöĊĒúšüĔĀšñúìéÿĂïüŠćđðŨîđßČĚĂǰA. baumannii complex  
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ÖćøêøüÝÙĆéÖøĂÜÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿéšü÷üĉíĊ disk diffusion 

 ÖćøêøüÝÙĆéÖøĂÜÖćøÿøšćÜđĂîĕàöŤÙćø ŤïćóĊđîöđöÿēé÷ÖćøìéÿĂïÙüćöĕüêŠĂ÷ć 

đöĂēøóĊđîöǰ10 wg éšü÷üĉíĊ disk diffusion đêøĊ÷ö inoculum ēé÷đ×Ċę÷đßČĚĂ 2 - 3 ēÙēúîĊĔÿŠĔîǰ0.85% 

Normal Saline Solution (NSS) đ×÷ŠćĔĀšđ×šćÖĆî ðøĆïÙüćö×čŠîĔĀšđìŠćÖĆïÙüćö×č Šîöćêøåćî  0.5 

McFarland standard Ĕßš sterile swab ÝčŠöúÜĔî inoculum îĞćĕððŜć÷ïîĂćĀćøđúĊĚ÷ÜđßČ ĚĂ MHA 

üćÜ plate ìĉĚÜĕüš 10 îćìĊđóČęĂĔĀšđßČ ĚĂàċöúÜÿĎŠĂćĀćøđúĊĚ÷ÜđßČĚĂǰÝćÖîĆĚîîĞćĒñŠî÷ćđöĂēøóĊđîö 10 wg 

üćÜúÜïîĂćĀćøđúĊ Ě÷ÜđßČ ĚĂ ĒúšüîĞćĕðïŠöìĊę ��s�ǰƕC đðŨîđüúć 20 - 24 ßĆ ęüēöÜǰĂŠćîñúēé÷üĆé 

inhibition zone ēé÷Ĕß š đÖèæŤÖćøìéÿĂïĒúąĂŠćîñúÖćøìéÿĂïêćöêćööćêøåćî  CLSI  

M100-s31 (19)  

 

ÖćøêøüÝĀć÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤ Oxacillinase ĒúąǰMetallo-¡-lactamasesǰéšü÷ǰ

Multiplex PCR 
ÖćøÿÖĆééĊđĂĘîđĂ×ĂÜđßČĚĂǰēé÷îĞćđßČĚĂǰA. baumannii complex ÝćÖÖćøïŠöđóćą×šćöÙČîĔîǰ

Tryptic soy broth (TSB) ìĊęĂčèĀõĎöĉǰ35ǰƕC ðøĉöćêøǰ1.5 ml ĔÿŠĔî micro tube îĞćĕððŦũîìĊęǰ13,000 

øĂïêŠĂîćìĊǰîćîǰ5 îćìĊǰìĉĚÜÿŠüîǰsupernatantǰĒúšüîĞćêąÖĂîìĊęĕéšĕðñÿöÖĆïîĞĚćÖúĆęîðøćýÝćÖđßČĚĂ

ÝĞćîüîǰ500ǰwlǰÝćÖîĆĚîĕðêšöìĊęĂčèĀõĎöĉǰ95ƕCǰîćîǰ10ǰîćìĊǰĒúšüîĞćĕððŦũîìĊęÙüćöđøĘüǰ13,000 øĂï

êŠĂîćìĊ îćîǰ5 îćìĊ ĒúšüìĞćÖćøđÖĘïÿŠüîǰsupernatant ĕüšìĊ ęǰı 20ǰƕCǰĕüšđðŨîéĊđĂĘîđĂêšîĒïï 

(DNA template) (25) 

ÖćøđóĉęöðøĉöćèéĊđĂĘîđĂǰēé÷îĞć DNA templateǰìĊęöĊÙüćöïøĉÿčìíĉĝĒúšüöćìĞćÖćøêøüÝĀć÷Ċî

ÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰOxacillinaseǰĒúąǰMBLs ĒúšüìĞćÖćøđóĉęöÝĞćîüî÷ĊîìĊęÙüïÙčöÖćøÿøšćÜ

đĂîĕàöŤǰOxacillinase ĕéšĒÖŠǰblaOXA-23-like, blaOXA-24-like, blaOXA-51-like ĒúąǰblaOXA-58-like Ēúą÷ĊîìĊę

ÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLs ĕéšĒÖŠǰblaIMP, blaVIM, blaGIM, blaSIM ĒúąǰblaSPM ēé÷ĔßšĕóøŤđöĂøŤ 

éĆÜìĊęĒÿéÜĔîêćøćÜǰ4 ĒúąêćøćÜǰ5 éšü÷đÙøČęĂÜǰThermocycler àċęÜǰPCR master mix ĒêŠúąĀúĂéöĊ

ðøĉöćêøøøüöǰ��ǰw-ǰðøąÖĂïéšü÷îĞ ĚćÖúĆ ęîðøćýÝćÖđßČ ĚĂǰ�ǰw- 10x PCR buffer 2ǰw-,ǰdNTP 

Ùüćöđ×šö×šîǰ ���ǰw.ǰ�ǰw-, Taq DNA polymerase Ùüćöđ×šö×šîǰ ���ǰ6ǰ�ǰw-, MgCl2 ��ǰw. 

�ǰw-, forward  primer Ùüćöđ× šö× šîǰ 10ǰw.ǰ���ǰw-, reverse primer Ùüćöđ× šö× šîǰ ��ǰw. 

���ǰw-ǰĒúąǰ%/"ǰUFNQMBUFǰ�ǰw-ǰđöČęĂìĞćǰPCR đÿøĘÝĒúšüǰîĞć PCR product ìĊęĕéšöćìĞćÖćøêøüÝĀć

éĊđĂĘîđĂéšü÷đìÙîĉÙǰ gel electrophoresis ïî agarose gel ìĊ ęÙüćöđ×šö×šîǰ 2% Ĕîǰ0.5X TBE 

buffer ēé÷ĔßšÖøąĒÿĕôôŜćìĊęÙüćöêŠćÜýĆÖ÷Ťǰ100 ēüúêŤǰîćîǰ45 îćìĊǰĒúąĔßšǰ100 base pairs DNA 

ladder đðŨîǰDNA markerǰĒúąîĞćđÝúĕð÷šĂöéšü÷ǰethidium bromide ìĊęÙüćöđ×šö×šîǰ1 wH/ml 
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îćîǰ10 îćìĊǰĒúšüúšćÜéšü÷îĞĚćÖúĆęîîćîǰ5 îćìĊǰÝćÖîĆĚîîĞćĒñŠîđÝúĕðÿŠĂÜéĎõć÷ĔêšĒÿÜĂĆúêøćĕüēĂđúêǰ

(UV) đðøĊ÷ïđìĊ÷ïúĆÖþèąĒëïéĊđĂĘîđĂìĊęĕéšÖĆïĒëïéĊđĂĘîđĂ×ĂÜđßČĚĂÙüïÙčöǰ (25) 

 

ÿõćüąìĊęđĀöćąÿöĔîÖćøđóĉęöÝĞćîüîéĊđĂĘîđĂ×ĂÜ÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰOxacillinase 

- Initial activation ��ǰrDǰǰđüúćǰ5 îćìĊ 

- Denature  ��ǰrDǰǰđüúćǰ30 üĉîćìĊ 

- Annealing  ��ǰrDǰǰđüúćǰ40 üĉîćìĊ  40 øĂï 

- Elongation  ��ǰrDǰǰđüúćǰ50 üĉîćìĊ 

- Final elongation ��ǰrDǰǰđüúćǰ7 îćìĊ 

 ÿõćüąìĊęđĀöćąÿöĔîÖćøđóĉęöÝĞćîüîéĊđĂĘîđĂ×ĂÜ÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLs 

- Initial activation 94 rDǰǰđüúćǰ5 îćìĊ 

- Denature  ��ǰrDǰǰđüúćǰ25 üĉîćìĊ 

- Annealing  ��ǰrDǰǰđüúćǰ40 üĉîćìĊ  30 øĂï 

- Elongation  ��ǰrDǰǰđüúćǰ50 üĉîćìĊ 

- Final elongation ��ǰrDǰǰđüúćǰ7 îćìĊ 

 

ÖćøêøüÝüĆéÙčèõćóĒúąðøĉöćè×ĂÜÿćøúąúć÷éĊđĂĘîđĂ 

 ÖćøêøüÝüĆéÙčèõćóĒúąðøĉöćè×ĂÜÿćøúąúć÷éĊđĂĘîđĂǰēé÷üĉíĊÖćøüĆéÙŠćÖćøéĎéÖúČîĒÿÜǰ

UV éšü÷đÙøČęĂÜǰNanodrop ēé÷ĂćýĆ÷ĀúĆÖÖćøìĊęÖøéîĉüÙúĉĂĉÖÿćöćøëéĎéÖúČîĒÿÜĂĆúêøćĕüēĂđúê 

ìĞćĔĀšîĞćöćĔßšüĉđÙøćąĀŤĀćĕéšìĆ ĚÜðøĉöćèĒúąÙüćöïøĉÿčìíĉ ĝ×ĂÜÖøéîĉüÙúĉĂĉÖĕéš ǰ àċ ęÜéĊđĂĘîđĂđðŨî 

ÿćøßĊüēöđúÖčúìĊ ęðøąÖĂïéšü÷îĉüÙúĊēĂĕìéŤ ǰÝċÜöĊÙčèÿöïĆêĉĔîÖćøéĎéÖúČîĒÿÜìĊęÙüćö÷ćüÙúČęî 

��� îćēîđöêøǰìĞćĔĀšÿćöćøëÙĞćîüèĀćðøĉöćè×ĂÜéĊđĂĘîđĂĔîÿćøúąúć÷ĕéš ǰĒúąÖćøêøüÝÿĂï

Ùčèõćó×ĂÜéĊđĂĘîđĂìĊęĕéšēé÷ÖćøĀćĂĆêøćÿŠüî×ĂÜÙŠćǰA����A���ǰëšćĕéšÙŠćøąĀüŠćÜǰ���ǰıǰ���ǰĒÿéÜ

üŠćĕéšéĊđĂĘîđĂìĊęïøĉÿčìíĉĝǰĒêŠëšćĕéšÙŠćîšĂ÷ÖüŠćǰ���ǰĒÿéÜüŠćöĊēðøêĊîðîđðŚŪĂîĂ÷ĎŠĔîÿćøúąúć÷éĊđĂĘîđĂǰ

	��
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êćøćÜǰ� ĕóøŤđöĂøŤìĊęĔßšĔîÖćøêøüÝĀć÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰOxacillinase ĔîđßČĚĂ A. 

baumannii (22) 

Primer Sequence Product size (bp) 

blaOXA-23-F 5'-GAT CGG ATT GGA GAA CCA GA- �Ĵ 501 

blaOXA-23-R 5'-ATT TCT GAC CGC ATT TCC AT- �Ĵ  

blaOXA-24-F 5'-GGT TAG TTG GCC CCC TTA AA-3' 246 

blaOXA-24-R 5'-AGT TGA GCG AAA AGG GGA TT-3  

blaOXA-51-F 5'-TAA TGC TTT GAT CGG CCT TG- �Ĵ 353 

blaOXA-51-R 5'-TGG ATT GCA CTT CAT CTT GG- �Ĵ  

blaOXA-58-F 5'-AAG TAT TGG GGC TTG TGC TG-3 599 

blaOXA-58-R 5'-CCC CTC TGC GCT CTA CAT AC-3  
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êćøćÜǰ� ĕóøŤđöĂøŤìĊęĔßšĔîÖćøêøüÝĀć÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLs ĔîđßČĚĂ A. 

baumannii (22) 

Primer Sequence Product size (bp) 

blaIMP -F �Ĵ-GGA ATA GAG TGG CTT AAY TCT C- �Ĵ 188 

blaIMP -R �Ĵ-CCA AAC YAC TAS GTT ATC T- �Ĵ 
 

blaVIM-F �Ĵ-GAT GGT GTT TGG TCG CAT A- �Ĵ 390 

blaVIM-R �Ĵ-CGA ATG CGC AGC ACC AG- �Ĵ 
 

blaGIM-F �Ĵ-TCG ACA CAC CTT GGT CTG AA- �Ĵ 477 

blaGIM-R �Ĵ-AAC TTC CAA CTT TGC CAT GC- �Ĵ 
 

blaSIM-F �Ĵ-TAC AAG GGA TTC GGC ATC G- �Ĵ 570 

blaSIM-R �Ĵ-TAA TGG CCT GTT CCC ATG TG- �Ĵ 
 

blaSPM-F �Ĵ-AAA ATC TGG GTA CGC AAA CG- �Ĵ 271 

blaSPM-R �Ĵ-ACA TTA TCC GCT GGA ACA GG- �Ĵ 
 

Āöć÷đĀêčǰ: Y = C ĀøČĂ T,  S = G ĀøČĂ T 

 
đßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöǰ(Control) 

��ǰǰđßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰOxacillinase 

đßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöñúïüÖǰ : A. baumannii ATCC BAA-2896ǰìĊęÿøšćÜđĂîĕàöŤ OXA-23 Ēúą 

OXA-58 

         A. baumannii ATCC BAA-2882 ìĊęÿøšćÜđĂîĕàöŤ OXA-24 

A. baumannii ATCC BAA-2893 ìĊęÿøšćÜđĂîĕàöŤ OXA-51 

đßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöñúúïǰ :  P. aeruginosa ATCC 27853 

 E. coli ATCC 25922 
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��ǰǰđßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLs 

đßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöñúïüÖǰ : P. aeruginosa ATCC BAA-3103 ìĊęÿøšćÜđĂîĕàöŤ VIM-2 

P. aeruginosa ATCC BAA-3093 ìĊęÿøšćÜđĂîĕàöŤ IMP-7 

P. aeruginosa ìĊęÿøšćÜđĂîĕàöŤ GIM SIM ĒúąǰSPM (Lab strain) 

đßČĚĂĒïÙìĊđøĊ÷ÙüïÙčöñúúïǰ :  P. aeruginosa ATCC 27853 

 E. coli ATCC 25922 

 

ÿëĉêĉìĊęĔßšÖćøüĉđÙøćąĀŤ×šĂöĎú   

îĞćñúÖćøüĉÝĆ÷×ĂÜÙčèüøćõøèŤǰĒéÜĂćÝǰöćÙĞćîüèĀćÙüćößčÖ×ĂÜ÷ĊîǰOxacillinase Ēúą

Metallo-¡-lactamases ĔîđßČ ĚĂǰA. baumannii ìĊęĕöŠĕüêŠĂ÷ćđöĂēøóĊđîöìĊęĒ÷ÖĕéšÝćÖñĎ šðśü÷Ĕî

ēøÜó÷ćïćúýøĊÿĆÜüøÿčē×ìĆ÷ǰĔîßŠüÜđéČĂîóùýÝĉÖć÷îǰó�ý�ǰ2553 ëċÜíĆîüćÙöǰó�ý�ǰ2554 ēé÷Ĕßš

ēðøĒÖøöǰMicrosoft Excel 2019 đóČęĂĀćÙŠćøšĂ÷úą×ĂÜ÷Ċî Oxacillinase Ēúą MBLsǰ 



 

ïììĊęǰǰ� 

 

ñúÖćøüĉÝĆ÷ 

 

×šĂöĎúìĊęĕéšÝćÖÜćîüĉÝĆ÷×ĂÜÙčèüøõøèŤǰĒéÜĂćÝĕéšëĎÖîĞćöćüĉđÙøćąĀŤǰéĆÜîĊĚ 

đßČĚĂǰA. baumannii complex ÝĞćîüîǰ130 ĕĂēàđúìǰ 

đßČĚĂìĊęñŠćîÖćøìéÿĂïÙčèÿöïĆêĉìćÜßĊüđÙöĊǰ ĕéšĒÖŠ Oxidase test, Triple Sugar Iron test 

(TSI),ǰMile-indole-Lysine medium (MIL), Citrate test, Urea test, Malonate test, Oxidative-

fermentative (O/F) ĒúąÖćøđÝøĉâđêĉïēêìĊęǰ��ǰr$ǰøŠüöÖĆïÖćøêøüÝóï÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰ

OxacillinaseǰßîĉéǰblaOXA-51-like ǰ(Insintric resistance gene) ÝĞćĒîÖđðŨîđßČ ĚĂ A.ǰ baumanniiǰ

ÝĞćîüîǰ121 ĕĂēàđúì ĒúąđßČĚĂǰA. baumannii complex ÝĞćîüîǰ9ǰĕĂēàđúìǰ 

 

ñúÖćøêøüÝÙĆéÖøĂÜÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿéšü÷üĉíĊǰdisk diffusion 

đßČ ĚĂǰA. baumannii complex ÝĞćîüîǰ130 ĕĂēàđúìǰìĊ ęñŠćîÖćøìéÿĂïÙüćöĕüêŠĂ÷ć 

đöĂēøóĊđîöǰ��ǰwH éšü÷üĉíĊǰdisk diffusion êćööćêøåćîǰCLSI M����s��ǰĔĀšñúđßČĚĂìĊęĕöŠĕüêŠĂ÷ć 

đöĂēøóĊđîö ÝĞćîüîǰ��ǰĕĂēàđúìǰóïđðŨîđßČ ĚĂǰA. baumanniiǰÝĞćîüîǰ89 ĕĂēàđúìĒúąđßČĚĂǰ  

A. baumanniiǰcomplex ÝĞćîüîǰ5ǰĕĂēàđúìǰĒúąđßČĚĂìĊęĕüêŠĂ÷ćđöĂēøóĊđîö ÝĞćîüîǰ��ǰĕĂēàđúìǰ

óïđðŨîđßČ ĚĂǰA. baumanniiǰÝ Ğćîüîǰ32 ĕĂēàđúìĒúąđßČ ĚĂǰA. baumanniiǰcomplex ÝĞćîüî 

4ǰĕĂēàđúìǰéĆÜêćøćÜǰ6 

 

êćøćÜǰ� ñúÖćøìéÿĂïÙüćöĕüêŠĂ÷ćđöĂēøóĊđîö×ĂÜđßČĚĂ A. baumannii complex ÝĞćîüîǰ

130 ĕĂēàđúì 

A. baummannii  A. baummannii complex  

Non-susceptible Susceptible Total Non-susceptible Susceptible Total 

89 (73.55%) 32 (26.45%) 121  5 (55.56%) 4 (44.44%) 9 
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ñúÖćøêøüÝĀć÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰOxacillinase ĒúąǰMetallo-¡-lactamases 

éšü÷üĉíĊǰMultiplex PCRǰ 

đßČĚĂǰA� baumanniiǰcomplex ÝĞćîüîǰ130 ĕĂēàđúìǰëĎÖîĞćöćêøüÝĀć÷ĊîÙüïÙčöÖćøÿøšćÜ

đĂîĕàö Ť ǰOxacillinase Ý Ğćîüîǰ4ǰßî ĉéǰ ĕé šĒÖ Š ǰblaOXA-23-like, blaOXA-24-like, blaOXA-51-like Ēúą 

blaOXA-58-like ĒúąđĂîĕàöŤǰMBLsǰÝ Ğćîüîǰ5ǰßî ĉéǰ ĕéšĒÖ ŠǰblaIMP,ǰblaVIM, blaGIM,ǰblaSIM-1ǰĒúą 

blaSPM-1ǰéšü÷üĉíĊǰMultiplex PCRǰ 

ĔîđßČ ĚĂǰA. baumanniiǰìĊ ęĕöŠĕüêŠĂ÷ćđöĂēøóĊđîö ÝĞćîüîǰ89ǰĕĂēàđúìǰóï÷ĊîÙüïÙčö 

ÖćøÿøšćÜđĂîĕàöŤ Oxacillinase ÝĞćîüîǰ3ǰßîĉéǰĕéšĒÖŠǰblaOXA-23-like, blaOXA-51-like ĒúąǰblaOXA-58-like 

ēé÷óï÷ĊîßîĉéǰblaOXA-51-like öćÖìĊęÿčéǰÝĞćîüîǰ89 ĕĂēàđúìǰÙĉéđðŨîøšĂ÷úąǰ100 (89/89) øĂÜúÜöć

ÙČĂ÷ĊîǰblaOXA-23-likeǰÝĞćîüîǰ17 ĕĂēàđúìǰĒúą÷ĊîǰblaOXA-58-like ÝĞćîüîǰ7ǰĕĂēàđúìǰÙĉéđðŨîøšĂ÷úąǰ

19.10 (17/89) Ēúąǰ7.87 (7/89)ǰêćöúĞćéĆïǰîĂÖÝćÖîĊĚ÷ĆÜóï÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLs 

ÝĞćîüîǰ4ǰßîĉéǰĕéšĒÖŠǰblaVIM, blaIMP, blaSIM ĒúąǰblaSPM-1 àċęÜ÷ĊîìĊęóïöćÖìĊęÿčéÙČĂǰblaVIMǰÝĞćîüîǰ

11ǰĕĂēàđúìǰøĂÜúÜöćÙČĂǰblaSPM-1ǰÝĞćîüîǰ5ǰĕĂēàđúìǰÙĉéđðŨîøšĂ÷úąǰ12.36 (11/89)ǰĒúąǰ5.62 

(5/89)ǰêćöúĞćéĆïǰēé÷óïđßČĚĂìĊęöĊ÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰOxacillinaseǰöćÖÖüŠćǰ2 ßîĉéǰÝĞćîüîǰ

24ǰĕĂēàđúìǰÙĉéđðŨîøšĂ÷úąǰ26.97ǰ(24/89) ĕéšĒÖŠǰ÷ĊîǰblaOXA-51-likeǰøŠüöÖĆïǰblaOXA-23-like ÝĞćîüî 

17 ĕĂēàđúì,ǰ÷ĊîǰblaOXA-51-likeǰøŠüöÖĆïǰblaOXA-58-likeǰÝĞćîüîǰ7ǰĕĂēàđúìǰĒúąóï÷ĊîÙüïÙčöÖćøÿøšćÜ

đĂîĕàöŤǰOxacillinaseǰøŠüöÖĆï÷ĊîÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLs ÝĞćîüîǰ17ǰĕĂēàđúìǰÙĉéđðŨî 

øšĂ÷úąǰ19.10 (17/89) ēé÷óï÷ĊîßîĉéǰblaOXA-51-likeǰøŠüöÖĆïǰblaVIM ǰöćÖìĊęÿčéǰÝĞćîüîǰ�ǰĕĂēàđúìǰ

øĂÜúÜöćÙ ČĂ÷ Ċîǰ blaOXA-51-likeǰø ŠüöÖ ĆïǰblaSPM-1 Ý Ğćîüîǰ5 ĕĂēàđúìǰ îĂÖÝćÖî Ċ Ě÷ Ć Üóï÷Ċîǰ

carbapenemase êĆĚÜĒêŠǰ2ǰßîĉéǰÝĞćîüîǰ38 ĕĂēàđúìǰÙĉéđðŨîøšĂ÷úąǰ42.70 (38/89)ǰéĆÜêćøćÜǰ7 
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êćøćÜǰ� ĒÿéÜñúêøüÝ÷ĊîǰCarbapenemase ĔîđßČĚĂ 

A. baummanniiǰìĊęĕöŠĕüêŠĂ÷ćđöĂēøóĊđîö ÝĞćîüîǰ89 ĕĂēàđúì 

Carbapenemase genes Totalǰ(%) 

Oxacillinase 72 (80.90%) 

OXA-23-like 0 

OXA-24-like 0 

OXA-51-like 51(57.30%) 

OXA-58-like 0 

OXA-51-like, OXA-23-like 15 (16.85%) 

OXA-51-like, OXA-58-like 6 (6.74%) 

Oxacillinase with Metallo-ɴ-Lactamase 17 (19.10%) 

OXA-51-like, VIM 8 (8.99%) 

OXA-51-like, IMP 1 (1.12%) 

OXA-51-like, SPM-1 5 (5.62%) 

OXA-51-like, OXA-58-like, VIM 1 (1.12%) 

OXA-51-like, OXA-23-like, VIM 1 (1.12%) 

OXA-51-like, OXA-23-like, VIM, SIM-1 1 (1.12%) 

Total 89 (100%) 

 
 
 
 
 
 
 
 



 

ïììĊęǰǰ� 

 

Ăõĉðøć÷ĒúąüĉÝćøèŤñúÖćøüĉÝĆ÷ 

 
ÝćÖĂčïĆêĉÖćøèŤĒúąÖćøĒóøŠÖøąÝć÷×ĂÜđßČ ĚĂ carbapenem-resistant Acinetobacter 

baumannii (CRAB) ìĊęđóĉęöÿĎÜ×ċĚîìĆęüēúÖǰ ēé÷ÖúĕÖìĊęÿĞćÙĆâǰÙČĂǰÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿ 

ìĞćĔĀšđß Č ĚĂö ĊÖćøéČ ĚĂêŠĂ÷ćÖúč ŠöÙćø ŤïćóĊđîöǰēé÷ĔîðŘó�ý�ǰ2563 ĂĆêøćÖćøéČ ĚĂêŠĂ÷ćĔîÖúčŠö 

ÙćøŤïćóĊđîö×ĂÜđßČĚĂǰAcinetobacterǰspp.ǰóïüŠćöĊÖćøéČĚĂêŠĂ÷ćĂĉöĉóĊđîööćÖìĊęÿčéǰøĂÜúÜöćÙČĂ 

đöĂēøóĊđîöǰ	28, 29
ǰēé÷ÝćÖÖćøýċÖþć×ĂÜǰ TurtonǰóïüŠćĔîđßČĚĂǰAcinetobacte baumannii  

ìĊęéČ ĚĂêŠĂ÷ćÙćøŤïćóĊđîöìčÖêĆüöĊ÷Ċî blaOXA-51ǰĂ÷ĎŠ đîČ ęĂÜÝćÖđðŨî÷ĊîéČĚĂ÷ćìĊęóïĔîđßČĚĂîĊĚǰ 	intrinsicǰ

resistance gene) éĆÜîĆĚî ÝċÜÿćöćøëĔßš÷Ċî blaOXA-51 ĔîÖćøÝĞćĒîÖđßČĚĂ A. baumannii ìĊęéČĚĂêŠĂ÷ć

Ùćø Ťïćó Ċ đîöĂĂÖÝćÖ đß Č Ě Ă ǰA. baumanniiǰcomplex ĕéš  (30)ǰ à ċ ę Ü ĔîÖćøý ċ Öþćî Ċ Ě óï÷Ċî

carbapenemaseǰĔîđßČĚĂǰA� baumanniiǰìĊęĕöŠĕüêŠĂ÷ćđöĂēøóĊđîöǰēé÷÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰ

oxacillinase ìĊęóïöćÖìĊęÿčéÙČĂ÷ĊîǰblaOXA-��-likeǰàċęÜóïĔîìčÖĕĂēàđúìǰøĂÜúÜöćÙČĂ÷ĊîǰblaOXA-23-likeǰ

Ēúą÷ĊîǰblaOXA-58-likeǰêćöúĞćéĆïǰĒúą÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤǰMBLsǰìĊęóïöćÖìĊęÿčéÙČĂ÷Ċîǰ

blaVIMǰøĂÜúÜöćÙČĂ÷Ċî blaSPM-1ǰĒúą÷ĊîǰblaIMP êćöúĞćéĆïǰÿøčðĕéšüŠć ÷ĊîìĊęđðŨîÖúĕÖÿĞćÙĆâĔîÖćø

ÙüïÙčöÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿĔîÖćøýċÖþćÙøĆĚÜîĊ Ěǰ ÙČĂ÷ĊîǰblaOXA-51-like,ǰblaOXA-23-like, 

blaOXA-58-like, blaVIM,ǰblaSPM-1 ĒúąǰblaIMPǰ 

ÝćÖÖćøýċÖþćÙøĆĚÜîĊ ĚĔĀšñúìĊęÿĂéÙúšĂÜÖĆïÖćøýċÖþć÷šĂîĀúĆÜĔîðøąđìýĕì÷×ĂÜóĉøćõøèŤǰ

Ý Ćîìîćü ĉü ĆçîŤǰ ĒúąÙèąìĊ ęì ĞćÖćøý ċÖþćĔîđßČ ĚĂǰ A. baumanniiǰìĊ ęĒ÷ÖĕéšÝćÖēøÜó÷ćïćú 

óøąöÜÖčãđÖúšć ĔîðŘó�ý�ǰ2559ǰ(26) ĒúąÖćøýċÖþć×ĂÜÝĉøćøĆêîŤǰÿĂÜÿĊ ĒúąÙèąìĊęìĞćÖćøýċÖþćĔî

đßČĚĂǰA. baumanniiǰìĊęĒ÷ÖĕéšÝćÖēøÜó÷ćïćúöĀćøćßîÙøýøĊíøøöøćßĔîðŘó�ý .ǰ2560 (31) Ēúą

ÖćøýċÖþć×ĂÜÿöïĆêĉǰúĊúćÿčõćǰĒúąÙèąìĊęýċÖþćĔîđßČĚĂǰA. baumannii ìĊęĒ÷ÖĕéšÝćÖēøÜó÷ćïćú 

óâćĕìǰ�ǰĔîðŘó�ý�ǰ2562ǰ(32) àċ ęÜóï÷Ċîǰoxacillinaseǰßîĉé blaOXA-��ǰöćÖÖüŠćǰblaOXA-58-like 

ĒêŠĔĀšñúìĊęĒêÖêŠćÜÖĆïÖćøýċÖþć×ĂÜóĉøćõøèŤǰÝĆîìîćüĉüĆçîŤìĊęĕöŠóï÷ĊîǰMBLsǰĔîđßČĚĂǰA. baumannii 

ĔîßŠüÜìĊęìĞćÖćøýċÖþćǰàċęÜĔîÖćøýċÖþćîĊĚîĂÖÝćÖÝąóï÷ĊîǰOxacillinase Ēúšü÷ĆÜóï÷ĊîǰMBLsǰéšü÷ǰ

ĒúąĔîÖćøýċÖþćîĊĚ÷ ĆÜĔĀšñúìĊęÿĂéÙúšĂÜÖĆïÖćøýċÖþćĔîĒëïìüĊðđĂđßĊ÷ǰ ēé÷ÝćÖÖćøýċÖþć×ĂÜǰ

Qutaiba Ababneh ĒúąÙèąĔîðøąđìýÝĂøŤĒéîǰĔîðŘó�ý�ǰ2564ǰìĊęóï÷ĊîǰblaOXA-2��like öćÖìĊęÿčéǰ

(33) ĒêŠĔîÖćøýċÖþćîĊ ĚĔĀšñúìĊęĒêÖêŠćÜÖĆïÖćøýċÖþć×ĂÜǰDewi Anggraini ĒúąÙèąĔîðøąđìý 

ĂĉîēéîĊđàĊ÷ǰĔîðŘó�ý�ǰ2565 ìĊ ęóï÷ĊîǰblaOXA-24-likeǰöćÖÖüŠć÷ĊîǰblaOXA-23-likeǰ(34) ĒúąĔĀšñúìĊę
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ÿĂéÙúšĂÜÖĆïÖćøýċÖþćĔîĒëïĒĂôøĉÖćǰēé÷ÝćÖÖćøýċÖþć×ĂÜǰNoel ı David ĒúąÙèąĔîðøąđìý

ĒĂôøĉÖćĔêšǰĔîðŘǰó�ý�ǰ2564 	3
ǰĒêŠĔîÖćøýċÖþćîĊĚĔĀšñúìĊęĒêÖêŠćÜÖĆïÖćøýċÖþć×ĂÜǰRehab M. Abd 

El-bak ĒúąÙèąĔîðøąđìýĂĊ÷ĉðêŤǰĔîðŘó�ý�ǰ2563 ìĊęóï÷ĊîǰblaGIM (35)ǰđîČ ęĂÜÝćÖĔîÖćøýċÖþćîĊĚ 

ĕöŠóï÷ĊîìĊ ęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤ ǰOxacillinase ĒúąǰMBLsǰßîĉé blaOXA-24-likeǰĒúąǰblaGIM 

ēé÷ÙüćößčÖìĊęĒêÖêŠćÜÖĆî×ĂÜ÷ĊîĒêŠúąóČĚîìĊęîĆĚîĂćÝ×ċĚîĂ÷ĎŠÖĆïúĆÖþèąóČĚîìĊęìćÜõĎöĉýćÿêøŤǰÿĆÜÙöǰ

üĆçîíøøöìĊ ęĒêÖêŠćÜÖĆîǰøüöëċÜÖćøđéĉîìćÜøąĀüŠćÜðøąđìýìĊ ęöĊĂčïĆêĉÖćøèŤ×ĂÜ÷ĊîîĆ Ěî  ėǰēé÷ 

ÖćøĒóøŠÖøąÝć÷×ĂÜ÷ĊîîĆĚîÿćöćøëĒóøŠÖøąÝć÷øąĀüŠćÜēøÜó÷ćïćúǰßčößîǰĒúąÿĉęÜĒüéúšĂöǰĒúą 

ĔîÖćøýċÖþćîĊĚ÷ĆÜóï÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿĔîđßČĚĂǰA� baumanniiǰĒúą 

A� baumanniiǰcomplexǰđîČęĂÜÝćÖĔîÖćøÙĆéÖøĂÜĀćÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿǰēé÷üĉíĊǰdisk 

diffusionǰēé÷Ĕßš÷ćđöĂēøóĊđîöđóĊ÷ÜßîĉéđéĊ÷üǰàċęÜđßČĚĂìĊęĕüêŠĂ÷ćđöĂēøóĊđîöĂćÝöĊÖćøéČĚĂêŠĂ÷ćßîĉé

ĂČęîĔîÖúčŠöÙćøŤïćóĊđîöĕéšǰ đßŠîǰ÷ćēéøĉóĊđîö ÷ćĂĉöĉóĊđîöǰđðŨîêšîǰîĂÖÝćÖîĊĚĕéšöĊÖćøóĆçîćüĉíĊÖćø

êøüÝĀćÖćøÿø šćÜđĂîĕàöŤÙćø Ťó ĊđîöđöÿĔî đßČ ĚĂǰA. baumanniiǰìĊęö ĊÙüćöĕüöćÖ×ċ ĚîǰÙČĂǰü ĉíĊ ǰ

CarbaAcenito NPǰ	21
 

ÖćøýċÖþćĔîÙøĆĚÜîĊĚìĞćĔĀšìøćïëċÜÙüćößčÖ×ĂÜ÷ĊîǰblaOXA-��-like,ǰblaOXA-�8-like,ǰblaOXA-��-like,ǰ

blaVIM,ǰblaSPM-1,ǰblaIMP ĒúąǰblaSIM-1ǰĔîđßČ ĚĂǰA� baumanniiǰìĊ ęéČ ĚĂêŠĂ÷ćÖúč ŠöÙćøŤïćóĊđîö×ĂÜ

ēøÜó÷ćïćúýøĊÿĆÜüøÿčē×ìĆ÷ǰìĞćĔĀšìøćïëċÜ×šĂöĎúìćÜøąïćéüĉì÷ćĒúąÖćøĒóøŠÖøąÝć÷×ĂÜ÷ĊîéČĚĂ÷ć

ĔîēøÜó÷ćïćúǰđóČęĂđðŨîĒîüìćÜĔîÖćøĔßš÷ćðäĉßĊüîąǰÖćøđòŜćøąüĆÜĒúąðŜĂÜÖĆîđßČĚĂéČĚĂ÷ćÙćøŤïćóĊđîöǰ

øüöëċÜđðŨîĒîüìćÜĔîÖćøÖĞćĀîéöćêøÖćøĒúąÖćøĒÖšĕ×ðŦâĀćÖćøéČĚĂ÷ćÙćøŤïćóĊđîö×ĂÜ đßČĚĂ 

A� baumanniiǰĔîøąéĆïēøÜó÷ćïćúêŠĂĕðǰøüöëċÜđòŜćøąüĆÜÖćøĔßš÷ćðäĉßĊüîąÖúčŠöĂČ ęî ǰėǰìĊęîĞćöć

øĆÖþćÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ĔîÖúčŠöǰCRABǰēé÷đÞóćąđßČĚĂǰA� baumanniiǰđîČęĂÜÝćÖđßČĚĂöĊÙüćöÿćöćøë

ĔîÖćøðøĆïêĆüĔĀšéČĚĂêŠĂ÷ćĒúąĒóøŠÖøąÝć÷÷ĊîéČĚĂ÷ćĕéšÿĎÜ 

×šĂđÿîĂĒîą 

1. ÖćøêøüÝÙĆéÖøĂÜÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿēé÷üĉíĊǰdisk diffusion ÙüøĔßš÷ćöćÖÖüŠćǰ

�ǰßîĉéǰđßŠîǰ÷ćđöĂēøóĊđîö, ÷ćēéøĉđóđîöǰĒúą÷ćĂĉööĉóĊđîöǰđðŨîêšîǰĀøČĂêøüÝĀćÖćøÿøšćÜ

đĂîĕàöŤÙćøŤïćóĊđîöđöÿéšü÷üĉíĊĂČęîǰđßŠîǰüĉíĊǰCombined disc test üĉíĊǰCarbaAcineto NP 

test đðŨîêšî 

2. ÙüøđóĉęöÖćøêøüÝĀć÷Ċî MBLs ßîĉéǰblaNDMǰđîČ ęĂÜÝćÖĔîðŦÝÝčïĆîóïÖćøøąïćé×ĂÜ÷Ċîǰ

blaNDM đóĉęö×ċĚîĔîđßČĚĂǰA. baumannii ìĊęöĊÖćøéČĚĂêŠĂ÷ćĔîÖúčŠöÙćøŤïćóĊđîöđöÿ 



 

ïììĊęǰǰ� 

 

ÿøčðñúÖćøüĉÝĆ÷ 

 

ÝćÖÖćøêøüÝĀć÷ĊîìĊęÙüïÙčöÖćøÿøšćÜđĂîĕàöŤÙćøŤïćóĊđîöđöÿéšü÷üĉíĊ  Multiplex PCR 

ĔîđßČĚĂǰA. baumannii ìĊęĕöŠĕüêŠĂ÷ćđöĂēøóĊđîöǰìĊęĒ÷ÖĕéšÝćÖñĎšðśü÷ĔîēøÜó÷ćïćúýøĊÿĆÜüøÿčē×ìĆ÷ǰ

ÝĆÜĀüĆéÿčē×ìĆ÷ǰÝĞćîüîǰ89ǰĕĂēàđúìǰøąĀüŠćÜđéČĂîóùýÝĉÖć÷îǰó�ý�ǰ2553ǰëċÜđéČĂîíĆîüćÙö 

ó�ý�ǰ2554ǰ÷ĊîǰOxacillinase ìĊęóïöćÖìĊęÿčéǰÙČĂǰ÷ĊîǰblaOXA-5�-likeǰøĂÜúÜöćÙČĂ÷ĊîǰblaOXA-23-like Ēúą

÷ĊîǰblaOXA-58-likeǰÙĉéđðŨîøšĂ÷úąǰ���, �9.10ǰĒúąǰ7.87ǰêćöúĞćéĆïǰĒúą÷ĊîǰMBLs ìĊęóïöćÖìĊęÿčéǰÙČĂǰ

÷ĊîǰblaVIMǰøĂÜúÜöćÙČĂ÷Ċî blaSPM-1ǰ
÷ĊîǰblaIMPǰĒúą÷ĊîǰblaSIM-1 ÙĉéđðŨîøšĂ÷úą 12.36, 5.62, 1.12 

Ēúąǰ1.12ǰêćöúĞćéĆïǰîĂÖÝćÖîĊĚ÷ĆÜóï÷Ċîǰcarbapenemase êĆĚÜĒêŠǰ2ǰßîĉé×ċĚîĕðĔîđßČĚĂđĀúŠćîĊĚǰ

ÝĞćîüîǰ38 ĕĂēàđúìǰÙĉéđðŨîøšĂ÷úąǰ42.70 

ǰÖćøýċÖþćÙøĆĚÜîĊ ĚìĞćĔĀšìøćïëċÜÙüćößčÖĒúąÖćøĒóøŠÖøąÝć÷×ĂÜ÷ĊîǰOxacillinase Ēúą 

÷ĊîǰMBLs ĔîđßČĚĂǰA. baumanniiǰìĊęĕöŠĕüêŠĂ÷ćđöĂēøóĊđîö×ĂÜēøÜó÷ćïćúǰđóČęĂđðŨîĒîüìćÜĔî 

ÖćøđòŜćøąüĆÜĒúąðŜĂÜÖĆîđßČĚĂéČĚĂ÷ćêŠĂĕð
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