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∫∑§—¥¬àÕ
Methicillin-resistant Staphylococcus aureus (MRSA) ‡ªìπ·∫§∑’‡√’¬ ”§—≠∑’Ë°àÕ‚√§µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈µµ‘¬¿Ÿ¡‘

§«“¡√ÿπ·√ß¢Õß°“√µ‘¥‡™◊ÈÕÕ“® àßº≈„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‰¥â °“√§«∫§ÿ¡·≈–°“√ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ¥—ß°≈à“« ®”‡ªìπµâÕßÕ“»—¬
¢âÕ¡Ÿ≈ à«πÀπ÷Ëß¥â“π«‘∑¬“°“√√–∫“¥√–¥—∫‚¡‡≈°ÿ≈ „π√–¬–‡«≈“ 10 ªï∑’Ëºà“π¡“ ‡∑§π‘§¥â“πÕ≥Ÿ™’«‚¡‡≈°ÿ≈ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
polymerase chain reaction (PCR) ‰¥â√—∫°“√ª√–¬ÿ°µå‡æ◊ËÕ«—µ∂ÿª√– ß§å¥â“π«‘∑¬“°“√√–∫“¥¢Õß‚√§µ‘¥‡™◊ÈÕ¡“°¢÷Èπ
·≈–‡ªìπ‡∑§π‘§∑’Ë‡ªìπ‰ª‰¥â Ÿß∑’Ë®–π”¡“„™â„πÀâÕßªØ‘∫—µ‘°“√®ÿ≈™’««‘∑¬“„πª√–‡∑»‰∑¬ §≥–ºŸâ«‘®—¬‰¥âª√–¬ÿ°µå„™â‡∑§π‘§
®”·π° “¬æ—π∏ÿå∫πæ◊Èπ∞“π¢Õß PCR ‡æ◊ËÕµ√«®«‘‡§√“–Àå™π‘¥¢Õß SCCmec, variable number of tandem repeat „πµ”·Àπàß
hypervariable region downstream ¢Õß mecA (HVR), spa gene ‡æ◊ËÕ√–∫ÿ “¬æ—π∏ÿå ”§—≠∑’Ë·æ√à√–∫“¥ ≈—°…≥–
¥â“πæ—π∏ÿ°√√¡¢Õß “¬æ—π∏ÿå∑’Ë·æ√à√–∫“¥ ·≈–ÀÕºŸâªÉ«¬∑’Ëµ√«®æ∫ºŸâªÉ«¬µ‘¥‡™◊ÈÕ·µà≈– “¬æ—π∏ÿå„π‚√ßæ¬“∫“≈»√’π§√‘π∑√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚¥¬»÷°…“„πµ—«Õ¬à“ß‡™◊ÈÕ 247 µ—«Õ¬à“ß ®“°ºŸâªÉ«¬ 124 √“¬√–À«à“ß‡¥◊Õπ°√°Æ“§¡-∏—π«“§¡ 2550
º≈°“√»÷°…“æ∫«à“ ™π‘¥¢Õß SCCmec ∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ type-III SCCmec √âÕ¬≈– 60.7 √Õß≈ß¡“§◊Õ type-IIIA,
type-II, type-III DCS ·≈– type-I variant ∑’Ë¡’ mec complex ‡ªìπ class C „πÕ—µ√“§«“¡™ÿ°√âÕ¬≈– 30.8, 6, 1.7
·≈– 0.9 µ“¡≈”¥—∫ spa ·≈– HVR typing  ®”·π° MRSA ‰¥âÕÕ°‡ªìπ 5 ·≈– 10 ·∫∫   “¬æ—π∏ÿå ”§—≠ §◊Õ
 “¬æ—π∏ÿå∑’Ëæ∫ type-III-HVR15-spa-7 (III-15-7) √âÕ¬≈– 43.6 ·≈– IIIA-7-7 √âÕ¬≈– 22.2 ÀÕºŸâªÉ«¬∑’Ëæ∫ MRSA
 “¬æ—π∏ÿåÀ≈—° (major clone) §◊Õ ÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡ ·≈–ÀÕºŸâªÉ«¬√–¬–«‘°ƒµ  “√–∑’Ë‰¥â®“°°“√«‘®—¬ “¡“√∂π”‰ª
ª√–¬ÿ°µå„™â°—∫°“√§«∫§ÿ¡·≈–ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈ ·≈–‡ªìπ·π«∑“ß„π°“√æ—≤π“‡∑§π‘§®”·π° “¬æ—π∏ÿå¥â«¬
PCR Õ¬à“ß√«¥‡√Á« ‡À¡“– ¡°—∫ÀâÕßªØ‘∫—µ‘°“√„πª√–‡∑»‰∑¬

§” ”§—≠ : Methicillin-resistant Staphylococcus aureus, MRSA, Molecular typing, SCCmec, Hospital epidemiology,
Molecular epidemiology
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Abstract
Methicillin-resistant Staphylococcus aureus, a well-known nosocomial pathogen in tertiary healthcare

facilities, can cause severe life-threatening symptoms. Nowadays, prevention and control of outbreaks related
to hospital-acquired infections need molecular information to distinguish and definitely define a real etiology.
For the last decade, molecular techniques have been developed and applied to an epidemiological study
of infectious diseases. Among them, polymerase chain reaction-based typing techniques are most feasible to
be used as molecular tools in clinical microbiology laboratory in Thailand. In this study, PCR-based typing
methods, including SCCmec typing, variable numbers of tandem repeats typing of hypervariable region downstream
of mecA (HVR) locus and spa gene, were applied in order to determine genetic background, and major endemic
clones in Srinagarind Hospital, Khon Kaen. A total of 247 MRSA isolated from 124 patients of Srinagarind
Hospital during July 2007 through December 2008 were characterized by the PCR-based typing methods
described above. Five SCCmec types were identified as type-III (60.7%), type-IIIA (30.8%), type-II SCCmec
(6%), type-III DCS (1.7%), and type-I variant with class C mec complex (0.9%), respectively. HVR and spa
typing differentiated MRSA into 5 and 10 groups, respectively. Combination of all genetic markers could
identify two major clones, III-15-7 (43.6%), and IIIA-7-7 (22.2%). Medical wards and medical intensive care
unit were considered as endemic areas of these two clones. Information in this study may be applied to infection
control measure and lead to development of suitable PCR-typing techniques for MRSA in clinical laboratory.

Keywords: Methicillin-resistant Staphylococcus aureus, MRSA, Molecular typing, SCCmec, Hospital epidemiology,
Molecular epidemiology
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∫∑π”
Methicillin-resistant Stapylococcus aureus (MRSA)

‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬·°√¡∫«°∑√ß°≈¡ ·≈–‡ªìπ “‡ÀµÿÕ—π¥—∫
Àπ÷Ëß¢Õß°“√°àÕ‚√§µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈„π∫√√¥“°≈ÿà¡
·∫§∑’‡√’¬·°√¡∫«°(1,2) ‡π◊ËÕß®“°‡™◊ÈÕ¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π
(methicillin) ´÷Ëß„™â√—°…“‚√§µ‘¥‡™◊ÈÕ S. aureus °“√√—°…“
ºŸâªÉ«¬µ‘¥‡™◊ÈÕ™π‘¥π’È ®÷ßµâÕß„™â¬“°≈ÿà¡‰°≈‚§‡ªª‰∑¥å ‡™àπ
·«π‚§¡—¬´‘π (vancomycin) ́ ÷Ëß¡’√“§“·æß ·≈–‡æ‘Ë¡‚Õ°“ 
§—¥ “¬æ—π∏ÿå Enterococcus ∑’Ë¥◊ÈÕµàÕ¬“·«π‚§¡—¬´‘π (3)

ªí®®ÿ∫—π MRSA ·æ√à√–∫“¥„π‚√ßæ¬“∫“≈¢π“¥„À≠à∑—Ë«
‚≈°√«¡∑—Èßª√–‡∑»‰∑¬ °“√√–∫“¥¢Õß MRSA ‡ªìπ‰ª
„π≈—°…≥– endemic ¡’ºŸâªÉ«¬µ‘¥‡™◊ÈÕÕ¬Ÿà‡ªìπª√–®” ·≈–
∫“ß§√—Èß‡°‘¥¢÷Èπ„π≈—°…≥– outbreak(4-6) °“√®”·π° “¬æ—π∏ÿå
MRSA ®÷ß¡’§«“¡ ”§—≠„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ
¥—ß°≈à“« „πÕ¥’µ°“√®”·π° “¬æ—π∏ÿå∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥ §◊Õ
°“√«‘‡§√“–Àå·∫∫·ºπ§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ ·µàªí®®ÿ∫—π
MRSA ¥◊ÈÕµàÕ¬“µâ“π®ÿ≈™’æÀ≈“¬™π‘¥®π‰¡àÕ“®„™â‡ªìπ≈—°…≥–
®”·π°‰¥âÕ’°µàÕ‰ª  ¥—ßπ—Èπ‡∑§π‘§®”·π° “¬æ—π∏ÿå∑“ß
Õ≥Ÿ™’«‚¡‡≈°ÿ≈ ”À√—∫ MRSA ®÷ß‡ªìπ‡∑§π‘§∑’Ëπà“®–π”¡“
ª√–¬ÿ°µå„™â„πÀâÕßªØ‘∫—µ‘°“√‰¥â¥’°«à“«‘∏’∑“ßøï‚π∑—¬ªá

‡∑§π‘§°“√·¬° “¬æ—π∏ÿå∑’Ëπ‘¬¡„™â∑—Ë«‰ª ¡’¥â«¬°—πÀ≈“¬
«‘∏’ ‰¥â·°à pulsed-field gel electrophoresis (PFGE)
‡ªìπ«‘∏’∑’Ë¬Õ¡√—∫°—π·æ√àÀ≈“¬«à“ “¡“√∂·¬° “¬æ—π∏ÿå‰¥â¥’(7)

§√Õ∫§≈ÿ¡°«à“√âÕ¬≈– 90 ¢Õß‚§√‚¡‚´¡·∫§∑’‡√’¬(8)

Õ¬à“ß‰√°Á¥’«‘∏’ PFGE µâÕß„™â‡§√◊ËÕß¡◊Õæ‘‡»… ºŸâ‡™’Ë¬«™“≠
·≈–À“°‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚§√‚¡‚´¡‡æ’¬ß‡≈Á°πâÕ¬
«‘∏’ PFGE °Á ‰¡à “¡“√∂®”·π° “¬æ—π∏ÿå ‰¥â ‡™à π°—π
«‘∏’∑’Ë‡À¡“– ¡°—∫ ∂“π°“√≥åÕ—π„°≈â ”À√—∫ÀâÕßªØ‘∫—µ‘°“√
„πª√–‡∑»‰∑¬ πà“®–‡ªìπ«‘∏’ polymerase-chain reaction
(PCR)-based typing methods ´÷ËßÕ“»—¬‡§√◊ËÕß thermal
cycler ∑”‰¥âßà“¬ √«¥‡√Á« ·≈–§à“„™â®à“¬‰¡à Ÿßπ—°(9) ·≈–
¡’·π«‚πâ¡«à“ÀâÕßªØ‘∫—µ‘°“√‡«™»“ µ√å™—π Ÿµ√„πª√–‡∑»
‰∑¬®–π”‡∑§π‘§¥â“π PCR ¡“„™âª√–‚¬™πå¡“°¢÷Èπ

°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ ”√«® “¬æ—π∏ÿå MRSA
‚¥¬ª√–¬ÿ°µå PCR-based typing technique ª√–°Õ∫¥â«¬
Staphylococcal cassette chromosome mec (SCCmec)
typing ·≈– Variable-Number Tandem Repeat (VNTR)
typing „π¬’π surface protein A (spa) ·≈– hypervariable

region ∂—¥®“°¬’π mecA  ‡æ◊ËÕ ”√«®≈—°…≥–∑“ßæ—π∏ÿ°√√¡
·≈–«‘‡§√“–ÀåÀ“ “¬æ—π∏ÿå ”§—≠∑’Ë·æ√à√–∫“¥„π‚√ßæ¬“∫“≈
»√’π§√‘π∑√å

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. ·∫§∑’‡√’¬∑’Ë„™â»÷°…“
µ—«Õ¬à“ß‡™◊ÈÕ MRSA ∑ÿ°µ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‚¥¬ÀâÕßªØ‘∫—µ‘°“√·∫§∑’‡√’¬
«‘∑¬“§≈‘π‘° Àπà«¬®ÿ≈™’««‘∑¬“§≈‘π‘° ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
√–À«à“ß‡¥◊Õπ°√°Æ“§¡∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2550
®”π«π∑—Èß ‘Èπ 247 µ—«Õ¬à“ß ®“°ºŸâªÉ«¬ 124 √“¬ ‚¥¬ºŸâªÉ«¬
57 √“¬ àßµ—«Õ¬à“ßµ√«®¡“°°«à“Àπ÷Ëßµ—«Õ¬à“ß  à«πºŸâªÉ«¬
67 √“¬  àßµ√«®‡æ’¬ßµ—«Õ¬à“ß‡¥’¬«  ·¬°‡ªìπ‡ ¡À–
110 µ—«Õ¬à“ß (√âÕ¬≈– 44.5), ÀπÕß 64 µ—«Õ¬à“ß (√âÕ¬≈–
25.9), tracheal suction ́ ÷Ëß‡ªìπ√–∫∫∑“ß‡¥‘πÀ“¬„®‡™àπ°—π
40 µ—«Õ¬à“ß (√âÕ¬≈– 16.2) ‡≈◊Õ¥ 13 µ—«Õ¬à“ß (√âÕ¬≈–
5.3) πÈ”®“°Õ«—¬«–¿“¬„π 8 µ—«Õ¬à“ß (√âÕ¬≈– 3.2) cut down
tip 6 µ—«Õ¬à“ß (√âÕ¬≈– 2.4) ªí  “«– 5 µ—«Õ¬à“ß (√âÕ¬≈–
2) ‡π◊ÈÕ‡¬◊ËÕ (tissue) 1 µ—«Õ¬à“ß (√âÕ¬≈– 0.4)  ‡™◊ÈÕ∑—ÈßÀ¡¥
‰¥â√—∫°“√∑¥ Õ∫°“√À¡—°¬àÕ¬πÈ”µ“≈·¡ππ‘∑Õ≈ (OF-Mannitol)
°“√∑¥ Õ∫°“√ ≈“¬¥’‡ÕÁπ‡Õ (deoxyribonuclease; DNase)
(Becton Dickinson, Cockeysville, USA) ·≈–§«“¡‰«
µàÕ “√µâ“π®ÿ≈™’æ cefoxitin (Oxoid, Basingstoke,
Hampshire, England) Õ’°§√—Èß°àÕππ”‰ª‡°Á∫√—°…“
„π skimmed milk (Oxoid) º ¡°≈’‡´Õ√Õ≈ (VWR
International, Poole, England) √âÕ¬≈– 15 ∑’ËÕÿ≥À¿Ÿ¡‘
-20 Õß»“‡´≈‡´’¬  ®π°«à“®–∑”°“√»÷°…“„π≈”¥—∫µàÕ‰ª
¢âÕ¡Ÿ≈µ—«Õ¬à“ß àßµ√«®·≈–º≈§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ
´÷Ëß∑¥ Õ∫µ“¡«‘∏’¡“µ√∞“π¢Õß CLSI(10) √«∫√«¡·≈–
«‘‡§√“–Àå‚¥¬· ¥ß‡ªìπÕ—µ√“ à«π¢Õßµ—«Õ¬à“ß·≈–°“√¥◊ÈÕ¬“
·µà≈–™π‘¥

·∫§∑’‡√’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß∑’Ë„™â„π°“√»÷°…“π’È ‡ªìπ‡™◊ÈÕ
MRSA  “¬æ—π∏ÿå NCTC 10442 (type I SCCmec), N315
(type II SCCmec), 85/2082 (type III SCCmec) ·≈–
JU4744 (type IV SCCmec) ”À√—∫ SCCmec typing,
spa, HVR typing ·≈– S. aureus ATCC 25923  ”À√—∫
§«∫§ÿ¡§ÿ≥¿“æ°“√∑¥ Õ∫§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ‚¥¬«‘∏’
disk diffusion(10)
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2. °“√ °—¥¥’‡Õπ‡Õ·≈–µ√«®¬◊π¬—π MRSA
°“√ °—¥¥’‡ÕÁπ‡Õ‡™◊ÈÕµ—«Õ¬à“ß∑”µ“¡«‘∏’ Cetyltrimethyl

ammonium bromide (CTAB) phenol-chloroform
extraction(11) ‚¥¬„™â 0.2 mg/ml Lysostaphin (Sigma-
Aldrich Inc., Germany) ‡ªìπ “√‡§¡’¬àÕ¬ ≈“¬ºπ—ß‡´≈≈å
¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡ ’́¬  ®π°«à“
®–π”¡“„™â»÷°…“µàÕ‰ª ¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥âπ”¡“µ√«® Õ∫§ÿ≥¿“æ
¢Õß¥’‡ÕÁπ‡Õ·≈–µ√«®¬◊π¬—π MRSA ‚¥¬µ√«®À“¬’π 16S-
rDNA, nuc ·≈– mecA ¥â«¬«‘∏’ multiplex PCR ‚¥¬ „™â primer
16SrDNA-F (5′-GTAGGTGGCAAGCGTTATCC-3′) ·≈–
16SrDNA-R (5′-CGCACATCAGCGTCAG-3′) (12), primer
nucF20 (5′-TGCTATGATTGTGGTAGCCATC-3′)  ·≈–
nucF120 (5′-TACAGTTT CAT GATTCGTCCCC-3′)
·≈– primer MECA P4 (5′-TCCAGATTACAAC TTCAC
CAGG-3′) ·≈– MECA P7 (5′-CCACTTCATATCTTG
TAACG-3′)(13)  à«πª√–°Õ∫ ”À√—∫ M-PCR „πªØ‘°‘√‘¬“
25 µl ª√–°Õ∫¥â«¬ 1X PCR buffer (New England
Biolabs, Ontario, Canada), 2 mM MgSO

4
, 200 µM

dNTP (Promega, Medicson, WI, USA), 0.2 µM 16S
rDNA-F ·≈– 16S rDNA-R, 0.5 µM nucF20, nucR120,
MECA P4 ·≈– MECA P7, (Operon Biotechnologies,
GmbH, Germany), 1 U Taq polymerase (NEB) ·≈–
¥’‡Õπ‡Õµ—«Õ¬à“ß 0.5 µl  ªØ‘°‘√‘¬“ M-PCR ª√–°Õ∫¥â«¬
pre-denaturation 95C 5 π“∑’ ·≈– denaturation ∑’Ë 95C
1 π“∑’, annealing ∑’Ë 53C 1 π“∑’, extension ∑’Ë 72C
1 π“∑’ 30 √Õ∫ ·≈– final extension 72C 7 π“∑’  ‚¥¬
„™â‡§√◊ËÕß PCT-200 (MJ Research Inc, USA) PCR
product ∑’Ë‰¥âπ”‰ª·¬°¥â«¬ 1.5 % agarose gel (Promega,
USA) electrophoresis ·≈–¬âÕ¡¥â«¬ 0.5 mg/ml ethidium
bromide (Boehringer Mannheim, Germany) PCR
product ∑’Ë‰¥â®“° primer ∑—Èß “¡§Ÿà ¡’¢π“¥ 228, 100
·≈– 162 base pairs µ“¡≈”¥—∫

3. °“√µ√«® Õ∫™π‘¥¢Õß SCCmec typing
°“√µ√«® Õ∫ SCCmec ∑”µ“¡«‘∏’¢Õß Oliveira et al.(13)

°√≥’∑’Ë¬◊π¬—π™π‘¥‰¡à‰¥â¥â«¬«‘∏’¢Õß Oliveira ®–‰ª∑” ccr
typing ·≈– mecA complex ¥â«¬«‘∏’¢Õß Kondo et al.(14)

4. spa typing
µ√«®ª√–¡“≥®”π«π repeat ∑’Ë·µ°µà“ß°—π (variable

number of tandem repeat) „π à«π X region ¢Õß¬’π spa
(surface protein A) ¢Õßµ—«Õ¬à“ß MRSA ¥â«¬«‘∏’ PCR(15)

 à«πª√–°Õ∫¢Õß PCR mixture 25 µl ª√–°Õ∫¥â«¬ 1X
PCR buffer, 2 mM MgSO

4
, 200 µM dNTP (Promega),

0.5 µM primer spa_MF: 5′-TCAAGCACCAAAAG
AGGAAGA-3′ (position 1522-1544 of GenBank
accession number X61307) ·≈– reverse primer:
spa_MR 5′-GTTTAACGACAT GTACTCCGTTG-3′
(position 1784-1806 of GenBank accession number
X61307) ·≈– 1 U Taq polymerase ªØ‘°‘√‘¬“ PCR
‡√‘Ë¡µâπ¥â«¬ predenaturation 94C 5 π“∑’ µ“¡¥â«¬ªØ‘°‘√‘¬“
PCR ®”π«π 30 √Õ∫ ¥â«¬ªØ‘°‘√‘¬“ denaturation ∑’Ë 94C
1 π“∑’, annealing ∑’Ë 60C 1 π“∑’ ·≈– extension ∑’Ë 72C
1 π“∑’ ·≈– final extension ∑’Ë 72C 7 π“∑’ µ√«® Õ∫
¢π“¥¢Õß PCR product ·≈–§”π«≥ª√–¡“≥®”π«π
repeat ‡ª√’¬∫‡∑’¬∫°—∫ “¬æ—π∏ÿå¡“µ√∞“π ‚¥¬‡∑’¬∫®“°
1 repeat ‡∑à“°—∫ 24 ‡∫ 

5. Hypervariable region downstream of mecA
(HVR) typing

µ√«®ª√–¡“≥®”π«π repeat ¢π“¥ 40 bp „π HVR
‚¥¬«‘∏’ PCR µ“¡«‘∏’¢Õß Senna et al.(16)  à«πª√–°Õ∫¢Õß
PCR mixture 25 µl ª√–°Õ∫¥â«¬ 1X PCR buffer, 2
mM MgCl

2
, 200 µM dNTP, 0.5 µM primer HVR1,

5′-ACTATTCCCTCAGGCGTCC-3′ ·≈– HVR2,
5′-GGAGTTAATC TACGTCTCATC-3′ ·≈– 1 U Taq
polymerase ªØ‘°‘√‘¬“ PCR ‡√‘Ë¡µâπ¥â«¬ predenaturation
94C 5 π“∑’ µ“¡¥â«¬ªØ‘°‘√‘¬“ PCR ®”π«π 30 √Õ∫
¥â«¬ªØ‘°‘√‘¬“ denaturation ∑’Ë 94C 1 π“∑’, annealing
∑’Ë 55C 1 π“∑’ ·≈– extension ∑’Ë 72C 1 π“∑’ ·≈– final
extension ∑’Ë 72C 7 π“∑’ ∑”°“√∑¥ Õ∫§«∫§Ÿà‰ª°—∫
 “¬æ—π∏ÿå¡“µ√∞“π µ√«® Õ∫¢π“¥¢Õß PCR product
·≈–§”π«≥ª√–¡“≥®”π«π repeat ‚¥¬‡∑’¬∫®“° 1 repeat
‡∑à“°—∫ 40 ‡∫ 
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6. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ¢âÕ¡Ÿ≈°“√°√–®“¬¢Õß SCCmec,
HVR ·≈– spa typing π”¡“«‘‡§√“–Àå¥â«¬ ∂‘µ‘‡™‘ßæ√√≥π“
‚¥¬§‘¥‡ªìπ —¥ à«π√âÕ¬≈– ·≈–· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß
genotype °—∫ÀÕºŸâªÉ«¬ Õ”π“®°“√®”·π°¢Õß SCCmec,
HVR ·≈– spa typing ·≈–°“√„™â≈—°…≥–®’‚π∑—¬ªá√à«¡°—∫
øï‚π∑—¬ªá §”π«≥‚¥¬«‘∏’¢Õß Hunter et al.(17)

º≈°“√»÷°…“
1. º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ
º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ æ∫«à“ MRSA

¥◊ÈÕµàÕ¬“µâ“π®ÿ≈™’æÀ≈“¬¢π“π °≈à“«§◊Õ¥◊ÈÕµàÕ¬“
erythromycin, clindamycin, levofloxacin, cotrimoxazole,
gentamicin, fosfomycin ·≈– fusidic acid „πÕ—µ√“
°“√¥◊ÈÕ¬“√âÕ¬≈– 100, 99.1, 98.2, 94.0, 93.7, 11.7 ·≈–
3.6 µ“¡≈”¥—∫ ·µà¬—ß§ß‰«µàÕ¬“ vancomycin (√âÕ¬≈– 100)

2. ™π‘¥¢Õß SCCmec type
‡π◊ËÕß®“°µ—«Õ¬à“ß®“°ºŸâªÉ«¬ 67 √“¬ àßµ√«®‡æ’¬ß

µ—«Õ¬à“ß‡¥’¬« ·≈–µ—«Õ¬à“ß àßµ√«®®“°ºŸâªÉ«¬®”π«π 57 √“¬
π” àß¡“°°«à“ 1 µ—«Õ¬à“ß ‡¡◊ËÕµ√«®«‘‡§√“–Àå®”·π°
 “¬æ—π∏ÿå¥â«¬«‘∏’ PCR-based typing ·≈â«æ∫«à“µ—«Õ¬à“ß
MRSA ∑’Ë ‰¥â®“°ºŸâªÉ«¬ 40 √“¬„Àâº≈°“√µ√«®µ√ß°—π
∑ÿ°µ—«Õ¬à“ß ·≈– MRSA ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬Õ’° 7 √“¬
„Àâ≈—°…≥–∑“ßæ—π∏ÿ°√√¡‰¡àµ√ß°—π∑ÿ°§√—Èß ¥—ßπ—Èπ®÷ß«‘‡§√“–Àå
°“√°√–®“¬¢Õß SCCmec, HVR ·≈– spa typing ®“°
ºŸâªÉ«¬ 117 √“¬∑’Ë¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡‰¡à·µ°µà“ß°—π
®“°«‘∏’ SCCmec typing æ∫«à“ type-III SCCmec
æ∫¡“°∑’Ë ÿ¥§◊Õ√âÕ¬≈– 60.7 √Õß≈ß¡“§◊Õ type-IIIA,
type-II, type-III DCS (downstream constant sequence)
·≈– type-I variant ∑’Ë¡’ mec complex ‡ªìπ class C
„πÕ—µ√“§«“¡™ÿ°√âÕ¬≈– 30.8, 6, 1.7 ·≈– 0.9 µ“¡≈”¥—∫

3. spa typing
º≈°“√µ√«®«‘‡§√“–Àå spa typing ®”·π° MRSA ‰¥â

5 √Ÿª·∫∫ §◊Õ PCR product ∑’Ë‰¥â®“° spa_MF ·≈–
spa_MR ¡’¢π“¥ 190 bp (6 repeats), 214 bp (7 repeats),
238 bp (8 repeats), 286 bp (10 repeats) ·≈– 304 bp

(11 repeats)  ™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ 7 repeats √âÕ¬≈– 89.7,
8 repeats æ∫√âÕ¬≈– 4.3, 6 ·≈– 10 repeats æ∫‡∑à“°—π
√âÕ¬≈– 2.6  ™π‘¥∑’Ëæ∫πâÕ¬∑’Ë ÿ¥§◊Õ 11 repeats æ∫‡æ’¬ß
1 µ—«Õ¬à“ß§‘¥‡ªìπ√âÕ¬≈– 0.6

4. HVR typing
Repeat „π HVR region ¢Õß MRSA 117 µ—«Õ¬à“ß

¢ÕßºŸâªÉ«¬∑’Ëµ√«®æ∫≈—°…≥–æ—π∏ÿ°√√¡‰¡à·µ°µà“ß°—π
„πºŸâªÉ«¬·µà≈–√“¬ æ∫§«“¡À≈“°À≈“¬¡“°°«à“ spa typing
°≈à“«§◊Õæ∫≈—°…≥–·µ°µà“ß°—π 10 ·∫∫ §◊Õ 4 (331 bp),
5 (371 bp), 6 (411 bp), 7 (451 bp), 9 (531 bp),
11 (611 bp), 12 (651 bp), 14 (731 bp), 15 (771 bp),
·≈– 17 (851 bp) repeats  ™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ 15 repeats
æ∫√âÕ¬≈– 48.7 ·≈–™π‘¥∑’Ëæ∫√Õß≈ß¡“µ“¡≈”¥—∫ §◊Õ
7 repeats æ∫√âÕ¬≈– 35  à«π™π‘¥Õ◊Ëπ∑’Ëæ∫πâÕ¬ §◊Õ 17
·≈– 9 repeats æ∫√âÕ¬≈– 5.1 ·≈– 4.3  ™π‘¥ 4 ·≈–
12 repeats æ∫√âÕ¬≈– 1.7 ·≈–™π‘¥∑’Ëæ∫πâÕ¬∑’Ë ÿ¥
™π‘¥≈– 1 µ—«Õ¬à“ß (√âÕ¬≈– 0.9) §◊Õ 5 , 6 ·≈– 11 repeat
µ“¡≈”¥—∫

5. ≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß MRSA ‚¥¬«‘‡§√“–Àå
≈—°…≥– SCCmec √à«¡°—∫ spa ·≈– HVR

‡¡◊ËÕºπ«°≈—°…≥–∑“ßæ—π∏ÿ°√√¡‚¥¬ 3 marker √à«¡°—π
æ∫«à“  “¡“√∂®”·π° MRSA „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å
‰¥â‡ªìπ 17 ™π‘¥À√◊Õ 17 ®’‚π∑—¬ªá ‚¥¬°”Àπ¥°“√‡√’¬°™◊ËÕ
 “¬æ—π∏ÿåµ“¡°“√»÷°…“π’Èµ“¡√Ÿª·∫∫ SCCmec-repeats
in HVR-repeats in spa  ™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ III-15-7
®”π«π 51 µ—«Õ¬à“ß§‘¥‡ªìπ√âÕ¬≈– 43.6  √Õß≈ß¡“§◊Õ IIIA-
7-7 ®”π«π 27 µ—«Õ¬à“ß (√âÕ¬≈– 22.2)  §à“Õ”π“®°“√
®”·π°‚¥¬«‘∏’Õ≥Ÿ™’«‚¡‡≈°ÿ≈ ¡’Õ”π“®°“√®”·π° ‡∑à“°—∫
0.75   —¥ à«π¢Õß®’‚π∑—¬ªáµà“ß Ê ¢Õß MRSA ∑’Ëµ√«®æ∫
„π‚√ßæ¬“∫“≈»√’π§√‘π∑√å· ¥ß‰«â¥—ßµ“√“ß∑’Ë 1  Õπ÷Ëß ≈—°…≥–
®’‚π∑—¬ªáÕ’°™π‘¥Àπ÷Ëß∑’Ëæ∫„πºŸâªÉ«¬ 1 √“¬„πºŸâªÉ«¬ 7 √“¬
∑’Ëµ√«®æ∫ MRSA ∑’Ë¡’≈—°…≥–·ª√ª√«π §◊Õ III-15-1
 à«π MRSA „πºŸâªÉ«¬Õ’° 6 √“¬„Àâ≈—°…≥–®’‚π∑—¬ªá´È”°—∫
®’‚π∑—¬ªáµà“ß Ê ∑’Ë· ¥ß„π µ“√“ß∑’Ë 1
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µ“√“ß∑’Ë 1 ≈—°…≥–®’‚π∑—¬ªá¢Õß MRSA ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å √–À«à“ß‡¥◊Õπ°√°Æ“§¡-∏—π«“§¡ 2550
‚¥¬Õ“»—¬ SCCmec, HVR ·≈– spa typing

SCCmec, Staphylococcal chromosomal cassette mec; HVR, Hypervariable region downstream of mecA; spa, surface
protein A; DRUs, direct repeat units; DCS, Downstream Constant Sequence; Reference strain: NCTC10442,type
I SCCmec; N315, type II SCCmec, 9 DRUs in HVR, 10 DRUs in spa gene; 85/2082, type III SCCmec, 10 DRUs in HVR

6. §«“¡ —¡æ—π∏å¢Õß SCCmec °—∫§«“¡‰«µàÕ¬“
µâ“π®ÿ≈™’æ

‡¡◊ËÕπ”¢âÕ¡Ÿ≈ SCCmec ¢Õß MRSA ·µà≈–™π‘¥¡“æ‘
®“√≥“√à«¡°—∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ¥—ß µ“√“ß∑’Ë 2 æ∫«à“
MRSA · ¥ß§ÿ≥ ¡∫—µ‘¥◊ÈÕµàÕ¬“À≈“¬¢π“π (multi-drug
resistance) °≈à“«§◊Õ type-III SCCmec ¥◊ÈÕµàÕ¬“µâ“π

®ÿ≈™’æ‡°◊Õ∫∑ÿ°™π‘¥ ·≈–¡’§«“¡·µ°µà“ß°—π‡≈Á°πâÕ¬
„π subtype §◊Õ type-IIIA ∫“ß “¬æ—π∏ÿå‰«µàÕ¬“ clindamycin
‡æ’¬ß√âÕ¬≈– 2.8  ”À√—∫ type-II (n=7) ¡’Õ—µ√“§«“¡‰«
°—∫¬“ cotrimoxazole  Ÿß°«à“ SCCmec Õ◊Ëπ Ê ·µà¥◊ÈÕµàÕ¬“
fosfomycin (√âÕ¬≈– 100) ·≈– fusidic acid (√âÕ¬≈–
42.0%)  Ÿß°«à“ SCCmec Õ◊ËπÊ  ¥—ß µ“√“ß∑’Ë 3

µ“√“ß∑’Ë 2 Õ—µ√“°“√¥◊ÈÕ¬“µâ“π®ÿ≈™’æ¢Õß MRSA ®”π«π 117 µ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å √–À«à“ß
‡¥◊Õπ°√°Æ“§¡-µÿ≈“§¡ 2550
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SCCmec; Staphylococcal cassette chromosome; HVR, hypervariable region downstream of mecA; spa, surface
protein A; DRUs, direct repeat units; CF, cephalothin; SXT, trimethoprim-sulfamethoxazole; E, erythromycin;
GM, gentamicin; DA, clindamycin; Fos, fosfomycin; FA, fusidic acid; VA, vancomycin

µ“√“ß∑’Ë 3   §ÿ≥≈—°…≥–¢Õß MRSA ®”·π°‚¥¬®’‚π∑—¬ªá√à«¡°—∫·∫∫·ºπ§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ

7. ·∫∫·ºπ§ÿ≥≈—°…≥–√à«¡¢Õß®’‚π∑—¬ªá·≈–øï‚π∑—¬ªá
®“°¢âÕ¡Ÿ≈§«“¡À≈“°À≈“¬¢Õß SCCmec, HVR ·≈–

spa ·≈–§«“¡·µ°µà“ß¢Õß·∫∫·ºπ§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ
¢Õß MRSA ®÷ßπ”¢âÕ¡Ÿ≈°“√®”·π° “¬æ—π∏ÿå‚¥¬®’‚π∑—¬ªá
·≈–§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ ÷́Ëß‡ªìπ≈—°…≥–øï‚π∑—¬ªáºπ«°
√«¡°—π‡æ◊ËÕ®”·π° “¬æ—π∏ÿå æ∫«à“ MRSA ∑’Ë¡’≈—°…≥–∑“ß
æ—π∏ÿ°√√¡‡À¡◊Õπ°—π  “¡“√∂®”·π°‡ªìπ subtype ¥—ß· ¥ß
„πµ“√“ß∑’Ë 3  “¡“√∂®”·π° “¬æ—π∏ÿå‰¥â‡æ‘Ë¡¢÷Èπ®“°‡¥‘¡
‡ªìπ 26 √Ÿª·∫∫ (profile) §à“Õ”π“®°“√®”·π°‡∑à“°—∫ 0.82

8. °“√°√–®“¬¢Õß®’‚π∑—¬ªá„πÀÕºŸâªÉ«¬‚√ßæ¬“∫“≈
»√’π§√‘π∑√ å

®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ÀÕºŸâªÉ«¬∑’Ë¡’ºŸâªÉ«¬√“¬„¥√“¬Àπ÷Ëß
∑’Ë àßµ√«®√à«¡°—∫≈—°…≥–∑“ß®’‚π∑—¬ªá ‚¥¬æ‘®“√≥“®“°
¢âÕ¡Ÿ≈µ—«Õ¬à“ß·√°∑’ËÀâÕßªØ‘∫—µ‘°“√‰¥â√—∫‡æ◊ËÕ»÷°…“°“√
°√–®“¬¢Õß®’‚π∑—¬ªáµ“¡ÀÕºŸâªÉ«¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
æ∫«à“®’‚π∑—¬ªá III-15-7 ·æ√à°√–®“¬Õ¬ŸàÀÕºŸâªÉ«¬„π 19 ·Ààß
·≈–æ∫®“°ºŸâªÉ«¬πÕ° 1 √“¬  à«π®’‚π∑—¬ªá IIIA-7-7 æ∫
°√–®“¬Õ¬Ÿà„πÀÕºŸâªÉ«¬ 14 ·Ààß ÀÕºŸâªÉ«¬∑’Ëæ∫ MRSA ¡“°
‡ªìπ≈”¥—∫µâπÊ §◊Õ ÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡ ·≈–ÀÕºŸâªÉ«¬
Õ“¬ÿ√°√√¡√–¬–«‘°ƒµ¥—ß µ“√“ß∑’Ë 4
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ MRSA  à«π„À≠à‡ªìπ

type-III SCCmec ·≈– type-IIIA ´÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ëæ∫
∑—Ë«‰ª„πª√–‡∑»‰∑¬ ¡’√“¬ß“π “¬æ—π∏ÿå‡À≈à“π’È®“°‚√ßæ¬“∫“≈
„π°√ÿß‡∑æ¡À“π§√(18) Õÿ∫≈√“™∏“π’(19) ·≈–ª√–‡∑»„π
∑«’ª‡Õ‡™’¬ §◊Õ »√’≈—ß°“ Õ‘π‚¥π’‡ ’́¬ ‡«’¬µπ“¡ øî≈‘ªªîπ å
´“Õÿ¥‘Õ“√–‡∫’¬ Õ‘π‡¥’¬ ·≈– ‘ß§‚ª√å(20)   à«π type-II
SCCmec æ∫ª√–ª√“¬„πª√–‡∑»‰∑¬  “¬æ—π∏ÿå∑’Ë·¬°‰¥â
®“°‚√ßæ¬“∫“≈»√’π§√‘π∑√å ·µ°µà“ß®“° “¬æ—π∏ÿå N315
´÷Ëß‡ªìπ prototype ¢Õß type-II SCCmec ·≈– “¬æ—π∏ÿå
®“°‚√ßæ¬“∫“≈»‘√‘√“™(18) °≈à“«§◊Õ  “¬æ—π∏ÿå¥—ß°≈à“«„Àâ
≈—°…≥–®’‚π∑—¬ªá ‡ªìπ II-9-10 ¢≥–∑’Ë “¬æ—π∏ÿå∑’Ëæ∫„π
‚√ßæ¬“∫“≈»√’π§√‘π∑√å‡ªìπ®’‚π∑—¬ªá II-7-10  ”À√—∫ type-
I SCCmec ‡ªìπ “¬æ—π∏ÿå∑’Ëæ∫πâÕ¬„πª√–‡∑»‰∑¬ ·≈–
∑’Ëπà“ π„®®“°°“√»÷°…“§√—Èßπ’È§◊Õ æ∫«à“ mec complex
¢Õß type-I  ‡ªìπ class C mec complex ́ ÷Ëß¡’√“¬ß“πæ∫„π
type-V(14,21)  Õ¬à“ß‰√°Á¥’ SCCmec ‡ªìπª√–‚¬™πå¥â“π
¢âÕ¡Ÿ≈«‘∑¬“°“√√–∫“¥√–¥—∫π“π“™“µ‘ ·µà‰¡àÕ“®„™â‡ªìπ
marker  ”À√—∫®”·π° “¬æ—π∏ÿå‡™‘ß«‘∑¬“°“√√–∫“¥„π
‚√ßæ¬“∫“≈‰¥â ‡π◊ËÕß®“°¡’Õ”π“®°“√®”·π°µË”(18,22)

‡™àπ‡¥’¬«°—∫°“√„™â HVR ·≈– spa typing ‡æ’¬ß«‘∏’„¥
«‘∏’Àπ÷Ëß  °“√ºπ«° SCCmec, HVR, spa ™à«¬„Àâ®”·π°
 “¬æ—π∏ÿå‰¥â¥’¢÷Èπ(22)

°“√»÷°…“π’È∫àß™’È∂÷ß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡
¢Õß MRSA ·≈–· ¥ß„Àâ‡ÀÁπ°“√°√–®“¬¢Õß “¬æ—π∏ÿå
MRSA ∑—Èß∑’Ë¡’≈—°…≥–‡À¡◊Õπ°—π·≈–·µ°µà“ß°—πµ“¡
ÀÕºŸâªÉ«¬µà“ßÊ  °≈à“«§◊Õ À“°Õ“»—¬≈—°…≥–∑“ß®’‚π∑—¬ªá
µ“¡°“√»÷°…“π’È®”·π° MRSA æ∫«à“∑—ÈßÀ¡¥ 17 ®’‚π∑—¬ªá
·µà‡¡◊ËÕºπ«°°—∫·∫∫·ºπ§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ æ∫√Ÿª
·∫∫§ÿ≥≈—°…≥–¡“°¢÷Èπ‡ªìπ 26 √Ÿª·∫∫ ‚¥¬‡©æ“–„π°≈ÿà¡
 “¬æ—π∏ÿå∑’Ëæ∫∫àÕ¬À√◊Õ major clone §◊Õ III-15-7, IIIA-7-
7 ∑’Ëæ∫«à“·∫∫·ºπ§«“¡‰« “¡“√∂®”·π° major clone ‡À≈à“
π’ÈÕÕ°‰¥âÕ’° ´÷Ëß· ¥ß„Àâ‡ÀÁπª√–‡¥Áπ∑’Ë‡ªìπ‰ª‰¥â 2 ª√–‡¥Áπ
§◊Õ „π°≈ÿà¡ major clone ¬—ß¡’ subtype ·≈–Õ”π“®
°“√®”·π°¢Õß SCCmec, HVR ·≈– spa ¡’Õ”π“®
°“√®”·π°‰¡à‡æ’¬ßæÕ∑’Ë®–·¬° subtype „π°≈ÿà¡π’È ‰¥â
´÷Ëß§à“Õ”π“®°“√®”·π°¢Õß«‘∏’∑“ß®’‚π∑—¬ªá„π°“√»÷°…“π’È

‡∑à“°—∫ 0.75 À“°ºπ«°·∫∫·ºπ§«“¡‰« ®–¡’Õ”π“®
°“√®”·π°‡æ‘Ë¡¢÷Èπ‡ªìπ 0.81

 “¬æ—π∏ÿå∑’Ëæ∫∫àÕ¬°√–®“¬∑—Ë«‰ª„πÀÕºŸâªÉ«¬À≈“¬ Ê ·Ààß
ÀÕºŸâªÉ«¬∑’Ë¡’ MRSA À≈“°À≈“¬ “¬æ—π∏ÿå¡“°∑’Ë ÿ¥ §◊Õ
ÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡ ·≈–ÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡√–¬–«‘°ƒµ
∫“ßÀÕºŸâªÉ«¬µ√«®æ∫ºŸâªÉ«¬ MRSA πâÕ¬¡“°·≈–¬—ß‡ªìπ
 “¬æ—π∏ÿå∑’Ëæ∫πâÕ¬ ®÷ß‡ÀÁπ‰¥â«à“«‘∏’°“√∑“ßÕ≥Ÿ™’«‚¡‡≈°ÿ≈ “¡“√∂
∫àß™’Èªí≠À“ ·≈–ªí®®—¬∑’Ë‡°’Ë¬«°—∫‡™◊ÈÕ°àÕ‚√§‰¥â™—¥‡®π¢÷Èπ
‡™àπ √–∫ÿ™π‘¥¢Õß “¬æ—π∏ÿå ·≈–ÀÕºŸâªÉ«¬∑’Ë¡’ªí≠À“
¢Õß MRSA ‰¥â (23, 24)

¢âÕ®”°—¥ ”À√—∫°“√»÷°…“π’È §◊Õ ‰¡à “¡“√∂‡°Á∫µ—«Õ¬à“ß
‡™◊ÈÕ MRSA ‰¥â∑—ÈßÀ¡¥ ́ ÷ËßÕ“® àßº≈°—∫§«“¡™ÿ°¢Õß “¬æ—π∏ÿå
µà“ßÊ ¢Õß MRSA „π√–¬–‡«≈“∑’Ë»÷°…“  °“√√–∫ÿÀÕºŸâªÉ«¬
∑’Ëµ√«®æ∫ MRSA  “¬æ—π∏ÿåµà“ßÊ ‚¥¬æ‘®“√≥“®“°µ—«Õ¬à“ß
·√°¢ÕßºŸâªÉ«¬∑’Ë·¬°‡™◊ÈÕ‰¥â ‰¡à “¡“√∂∫àß∫Õ°∂÷ßÀÕ
∑’ËºŸâªÉ«¬µ‘¥‡™◊ÈÕ‰¥â·¡àπ¬”π—° ‡π◊ËÕß®“°ºŸâªÉ«¬Õ“®¡’°“√
‡§≈◊ËÕπ¬â“¬°àÕπ∑”°“√»÷°…“ À√◊Õµ‘¥‡™◊ÈÕ‚¥¬ª√“»®“°
Õ“°“√°àÕπ°“√‡§≈◊ËÕπ¬â“¬  Õ¬à“ß‰√°Áµ“¡ ß“π«‘®—¬π’È “¡“√∂
√–∫ÿ “¬æ—π∏ÿå ”§—≠ ·≈–ÀÕºŸâªÉ«¬∑’Ë¡’ªí≠À“°“√·æ√à°√–®“¬
¢Õß MRSA ´÷ËßÕ“®‡°’Ë¬«¢âÕß°—∫·À≈àß‡°Á∫°—°‡™◊ÈÕ∑’Ë¬—ß§ß
Õ¬Ÿà „π ‘Ëß·«¥≈âÕ¡„π‚√ßæ¬“∫“≈ ‰¡à«à“®–‡ªìπ∫ÿ§≈“°√
À√◊Õ«— ¥ÿ Õÿª°√≥å ·≈– ‘Ëß·«¥≈âÕ¡  πÕ°®“°π’È °“√µ√«®À“
genetic marker ¥â«¬«‘∏’ PCR Õ“®‰¡à§√Õ∫§≈ÿ¡≈—°…≥–
∑“ßæ—π∏ÿ°√√¡‰¥â∑—ÈßÀ¡¥ °≈ÿà¡ “¬æ—π∏ÿå∑’Ëæ∫∫àÕ¬À√◊Õ major
clone ∑’Ë¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡∑’Ë ‰¥â»÷°…“„π§√—È ßπ’È
Õ“®¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡∫“ßµ”·Àπàß·µ°µà“ß°—π  ¥—ßπ—Èπ
®÷ß®”‡ªìπµâÕß»÷°…“«‘®—¬‡ª√’¬∫‡∑’¬∫°—∫«‘∏’°“√®”·π°
 “¬æ—π∏ÿå¥â“πÕ≥Ÿ™’«‚¡‡≈°ÿ≈Õ◊Ëπ ‡™àπ °“√»÷°…“°“√°√–®“¬
¢Õß¬’π°àÕ‚√§(25) Multilocus Varible Number of Tandem
Repeats Analysis (MLVA)(9)À√◊Õ spa sequencing(26)

·≈–π”¢âÕ¡Ÿ≈‡À≈à“π’È‡æ◊ËÕæ—≤π“‡∑§π‘§°“√·¬° “¬æ—π∏ÿå
 ”À√—∫‚√ßæ¬“∫“≈„πª√–‡∑»‰∑¬µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
°“√«‘®—¬π’È ‰¥â√—∫°“√ π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ∑—Ë«‰ª

¡À“«‘∑¬“≈—¬¢Õπ·°àπ √À— ‚§√ß°“√  510710006 »Ÿπ¬å«‘®—¬·≈–
∫√‘°“√µ√«®«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕ√–∫“¥„À¡à §≥–·æ∑¬»“ µ√å
·≈–»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å
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