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∫∑§—¥¬àÕ
Staphylococcus aureus ‡ªìπ·∫§∑’‡√’¬·°√¡∫«° ∑√ß°≈¡ °àÕ„Àâ‡°‘¥‚√§µ‘¥‡™◊ÈÕ≈—°…≥–µà“ßÊ µ—Èß·µà°“√µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß

·≈–∫“ß§√—Èß°àÕ„Àâ‡°‘¥Õ“°“√√ÿπ·√ß®π∂÷ß·°à™’«‘µ‰¥â  §ÿ≥ ¡∫—µ‘ ”§—≠∑“ß§≈‘π‘°¢Õß S. aureus §◊Õ ‡™◊ÈÕ √â“ß toxin À≈“¬™π‘¥

·≈–∫“ß “¬æ—π∏ÿå¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π ÷́Ëß‡ªìπ¬“À≈—°∑’Ë„™â„π°“√√—°…“   ®“°¢âÕ¡Ÿ≈°“√»÷°…“≈”¥—∫‡∫ ∑—Èß®’‚π¡¢Õß S. aureus

°àÕ‚√§√ÿπ·√ßæ∫«à“¬’π°àÕ‚√§·≈–¬’π¥◊ÈÕ¬“‡ªìπÕß§åª√–°Õ∫¢Õß™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‡§≈◊ËÕπ∑’Ë‰¥â (mobile genetic elements, MGEs)

‡™àπ ·∫§‡∑Õ√‘‚Õ‡ø® ·≈– pathogenicitiy islands (PAI)  °“√»÷°…“π’È µâÕß°“√ ”√«®§«“¡™ÿ°¢Õß¬’π°àÕ‚√§∑’ËÕ¬Ÿà∫π MGEs

„π‡™◊ÈÕ S. aureus ∑—Èß∑’Ë‰« (methicillin-susceptible S. aureus; MSSA) ·≈–¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π (methicillin-resistant

S. aureus; MRSA) ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å ®“°°“√ ÿà¡µ—«Õ¬à“ß™π‘¥≈– 50 µ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°µ—«Õ¬à“ß

 àßµ√«®ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2549 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π

2550 æ∫«à“ ¬’π  lukDE ·≈– sak  æ∫„πµ—«Õ¬à“ß S. aureus ∑—Èß Õß°≈ÿà¡√«¡°—π§‘¥‡ªìπ√âÕ¬≈– 90 ·≈– 88 µ“¡≈”¥—∫

 à«π¬’π∑’Ëæ∫‡©æ“–°≈ÿà¡ MSSA §◊Õ eta, lukSF-PV  (√âÕ¬≈– 2 ·≈– 10 ¢Õß MSSA µ“¡≈”¥—∫) ·µà‰¡àæ∫¬’π tst-1 ∑—Èß„π°≈ÿà¡

MSSA ·≈– MRSA   ”À√—∫¬’π staphylococcal enterotoxin æ∫·µ°µà“ß°—π√–À«à“ß°≈ÿà¡ MRSA ·≈– MSSA Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (P < 0.05) °≈à“«§◊Õ °≈ÿà¡ MRSA æ∫¬’π sea ¡“°°«à“ MSSA  ¢≥–∑’Ë sec, sel ·≈– sep  æ∫„π MSSA

¡“°°«à“„π MRSA º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“µ—«Õ¬à“ß S. aureus ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å¡’¬’π°àÕ‚√§

√ÿπ·√ßÀ≈“¬™π‘¥ ∫“ß™π‘¥°àÕÕ—πµ√“¬√ÿπ·√ß ‡™àπ lukSF-PV  °“√»÷°…“¢âÕ¡Ÿ≈«‘∑¬“°“√√–∫“¥‡™‘ß‚¡‡≈°ÿ≈¢Õß¬’π°àÕ‚√§Õ◊ËπÊ

µàÕ‰ª„π S. aureus Õ“®¡’ª√–‚¬™πåµàÕ°“√√—°…“æ¬“∫“≈ºŸâªÉ«¬·≈–„™â‡ªìπ‡§√◊ËÕßÀ¡“¬∑“ßæ—π∏ÿ°√√¡ ”À√—∫°“√§«∫§ÿ¡·≈–

ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈Õ—π¡’ “‡Àµÿ®“° MRSA „π‚√ßæ¬“∫“≈

§” ”§—≠: Virulence genes, Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus, MRSA, MSSA,

Mobile genetic element, Bacteriophage, Pathogenicity islands
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Prophage - and pathogenicity islands - associated virulence genes in Staphylococcus
aureus isolated from patients at Srinagarind Hospital, Khon Kaen
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π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

Abstract
Staphylococcus aureus, a well-known human pathogen, causes a variety of infections in human, e.g. superficial

skin infection through life-threatening infection. S. aureus is able to produce many enzymes, including exotoxins

which lead to tissue inflammation and injury. Moreover, it also plays an importance role in clinical practice by

exhibiting resistance phenotype to methicillin. Many virulence determinants are located on mobile genetic elements

(MGEs), such as bacteriophages, pathogenicity islands (PAI), and genomic islands, and existed variably in the

bacterial population. Then, virulence genes can be used as genetic markers for clinical manipulations, and nosocomial

control measurement. The objective of this study was to determine virulence genes associated with those MGEs in

S. aureus samples both in methicillin-susceptible S. aureus (MSSA), and methicillin-resistant S. aureus (MRSA).

A total of 100 MSSA and MRSA isolates (50 of each) were randomly selected from clinical samples of patients at

Srinagarind Hospital during November, 2006 through June, 2007. All isolates were determined for the presence of

eta, lukDE, lukSF-PV, tst-1, sak, sea, sec, sel, and sep genes by PCR. In case of MRSA, staphylococcal cassette

chromosme mec (SCCmec) types were also determined in order to study the association among the determinants

and their allotypes. The results showed that most of S. aureus samples harbored at least one virulence gene, and

most of them carried lukDE (90 %), and sak (88 %). High potential virulence genes, eta and lukSF-PV, were

detected in 2 and 10 isolates of MSSA only. However, sea gene was detected more frequent in MRSA than MSSA

(P < 0.05). While sec gene was significantly recognized less in MRSA than MSSA isolates (P < 0.05). The other

staphylococcal enterotoxins such as sec, sel and sep were detected in small samples of S. aureus, and none was

found to harbor tst-1 gene. The molecular information associated to virulence genes on MGEs may be useful in

clinical practice and hospital epidemiology in Srinagarind Hospital, and other tertiary care facilities.

Key words: Virulence genes, Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus, MRSA,

MSSA, Mobile genetic element, Bacteriophage, Pathogenicity islands
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∫∑π”
«ß°“√·æ∑¬å√Ÿâ®—°‡™◊ÈÕ Staphylococcus aureus „π∞“π–

‡ªìπ·∫§∑’‡√’¬·°√¡∫«° ∑√ß°≈¡ ‡´≈≈å‡°“–°≈ÿà¡‡ªìπæ«ßÕßÿàπ

°àÕ‚√§µ‘¥‡™◊ÈÕÀ≈“°À≈“¬™π‘¥∑—Èß„π§π·≈– —µ«å¡“‡ªìπ‡«≈“π“π

‰¥â·°à °“√µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß  “¡“√∂√—°…“‰¥â ®π∂÷ß°“√µ‘¥‡™◊ÈÕ

„π°√–· ‚≈À‘µ ·≈–Õ«—¬«–¿“¬„π ÷́Ëß‡ªìπÕ—πµ√“¬∂÷ß™’«‘µ

µ—Èß·µà∑»«√√… 1880(1-3)  °àÕπ°“√§âπæ∫¬“‡æπ‘´‘≈≈‘π ºŸâªÉ«¬

µ‘¥‡™◊ÈÕ S. aureus ¡’‚Õ°“ ‡ ’¬™’«‘µ∂÷ß√âÕ¬≈– 80  ·¡â«à“

°“√„™â¬“‡æπ‘´‘≈≈‘πµ—Èß·µàªï §.». 1940 ·≈–¬“‡¡∏‘´‘≈≈‘π„πªï

§.». 1959 ª√– ∫§«“¡ ”‡√Á®Õ¬à“ß¥’„π√–¬–µâπ¢Õß°“√

π”¬“¡“„™â ·µà„πªí®®ÿ∫—π S. aureus  “¡“√∂«‘«—≤π“°“√¥â“π

æ—π∏ÿ°√√¡ ®π “¡“√∂¥◊ÈÕµàÕ¬“∑—Èß Õß™π‘¥‰¥â  °“√®”·π°

 “¬æ—π∏ÿå¢Õß S. aureus ‚¥¬Õ“»—¬§ÿ≥ ¡∫—µ‘°“√¥◊ÈÕ¬“‡¡∏‘´‘≈

≈‘πÕÕ°‡ªìπ Õß°≈ÿà¡§◊Õ°≈ÿà¡‰«·≈–¥◊ÈÕµàÕ¬“ ‡√’¬°«à“ methicillin

-susceptible S. aureus (MSSA) ·≈– methicillin-resistant

S. aureus (MRSA)(4) ®“°°“√»÷°…“‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘°“√

¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π æ∫«à“¡’§«“¡‡°’Ë¬«¢âÕß°—∫¬’π mecA ´÷Ëß∑”

Àπâ“∑’Ë —ß‡§√“–Àå penicillin-binding protein 2a (PBP2a)

∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ transpeptidase ∑”Àπâ“∑’Ë √â“ß™—Èπ‡ªªµ‘‚¥

‰°≈·§π‰¥â‡™àπ‡¥’¬«°—∫ PBP2 ·µà®—∫°—∫¬“‡¡∏‘´‘≈≈‘π·≈–

¬“°≈ÿà¡∫’µâ“·≈§·µ¡‰¥âπâÕ¬≈ß ‡ªìπº≈„Àâ‡™◊ÈÕ∑’Ë¡’ mecA

¥◊ÈÕµàÕ¬“∫’µâ“·≈§·µ¡∑ÿ°™π‘¥ ‡ªìπ‡Àµÿ„ÀâµâÕß„™â¬“∑’Ë¡’√“§“·æß

‡™àπ vancomycin(1) MRSA ®÷ß¡’∫∑∫“∑ ”§—≠∑“ß°“√·æ∑¬å

¡“°¢÷Èπ ∑—Èß‡ªìπ “‡Àµÿ°“√µ‘¥‡™◊ÈÕ ·æ√à√–∫“¥„π‚√ßæ¬“∫“≈

·≈–™ÿ¡™π °“√»÷°…“‚§√ß √â“ß∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π

≈”¥—∫µàÕ¡“æ∫«à“¬’π mecA ‡ªìπ à«πÀπ÷Ëß¢Õß¥’‡ÕÁπ‡Õ

‡§≈◊ËÕπ∑’Ë‰¥â (mobile genetic elements; MGE) ™π‘¥Àπ÷Ëß∑’Ë

‡√’¬°«à“ staphylococcal cassette chromosome mec

(SCCmec) ®”·π°‰¥â‡ªìπ 7 ™π‘¥µ“¡Õß§åª√–°Õ∫∑’Ë·µ°µà“ß

°—π(4-6)  “¡“√∂µ√«®«‘‡§√“–Àå‰¥â¥â«¬«‘∏’ polymerase chain

reaction(5,7)  S. aureus ¡’§ÿ≥ ¡∫—µ‘°àÕ‚√§ Ÿß  “¡“√∂ √â“ß

toxin ·≈–‡Õπ‰´¡å‰¥âÀ≈“¬™π‘¥(3)  ®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫

®’‚π¡¢Õß Staphylococcus aureus  “¬æ—π∏ÿå°àÕ‚√§ æ∫«à“

‡™◊ÈÕ¥—ß°≈à“«¡’Õß§åª√–°Õ∫¢Õß®’‚π¡ ‡ªìπ¥’‡ÕÁπ‡Õ‡§≈◊ËÕπ∑’Ë‰¥â

∂÷ß√âÕ¬≈– 25 ª√–°Õ∫¥â«¬ ∑√“π ‚æ´Õπ (transposon)

æ≈“ ¡‘¥ ·∫§‡∑Õ√‘‚Õ‡ø®, pathogenicity islands  (PAI),

genomic islands(8,9) ·≈–ª√–‡¥Áπ ”§—≠ §◊Õ ¬’π°àÕ‚√§∫“ß

™π‘¥‡ªìπ à«πª√–°Õ∫¢Õß MGE ‡™àπ ¬’π Toxic shock

syndrome toxin-1 (tst-1), staphylococcal enterotoxin

(SEs), °≈ÿà¡ toxin ∑’ËÕÕ°ƒ∑∏‘Ï°—∫‡´≈≈å ‡™àπ exfoliative toxin,

leukocidin ·≈– hemolysin ÷́Ëß·∫§‡∑Õ√‘‚Õ‡ø® ·≈– PAI

µ√«®æ∫‚§√‚¡‚´¡À√◊Õæ≈“ ¡‘¥„π≈—°…≥–∑’Ë·Ωß (lysogeny)

„π®’‚π¡¢Õß S. aureus(10-12) ´÷Ëß·µ°µà“ß°—π‰ªµ“¡ “¬æ—π∏ÿå (8, 9)

¥—ßπ—Èπ°“√»÷°…“™π‘¥¢Õß¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫ MGEs ∑”„Àâ

∑√“∫∂÷ß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ S. aureus ·≈–

Õ“®™à«¬æ¬“°√≥å§«“¡√ÿπ·√ß¢Õß°“√°àÕ‚√§„π·µà≈– “¬

æ—π∏ÿå‰¥â √«¡∑—Èß π—∫ πÿπ°“√ ◊∫ «π°“√√–∫“¥¢Õß‡™◊ÈÕ·µà≈–

 “¬æ—π∏ÿå„π‚√ßæ¬“∫“≈ ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

«‘∑¬“°“√√–∫“¥¢Õß¬’π°àÕ‚√§ (virulence genes) ‰¥â·°à sak

sea, sec, sel, sep, eta, tst-1, lukDE, lukSF-PV „π°≈ÿà¡

µ—«Õ¬à“ß S. aureus ∑—Èß°≈ÿà¡∑’Ë‰«·≈–¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π∑’Ë

·¬°‰¥â®“°‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ¥â«¬«‘∏’ PCR

«— ¥ÿ·≈–«‘∏’°“√
1. ·∫§∑’‡√’¬∑’Ë„™â»÷°…“

µ—«Õ¬à“ß‡™◊ÈÕ S. aureus ‡ªìπ‡™◊ÈÕ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‚¥¬ÀâÕßªØ‘∫—µ‘°“√Àπà«¬®ÿ≈™’««‘∑¬“

§≈‘π‘° ‚√ßæ¬“∫“≈»√’π§√‘π∑√å √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π

æ.». 2549 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2550 ‡™◊ÈÕµ—«Õ¬à“ß‰¥â√—∫

°“√ ÿà¡Õ¬à“ß‡ªìπ√–∫∫ (systemic randomization) ‚¥¬‰¡à´È”

√“¬ºŸâªÉ«¬®”π«π 100 µ—«Õ¬à“ß ®”·π°‡ªìπ MSSA ·≈–

MRSA Õ¬à“ß≈– 50 µ—«Õ¬à“ß ‡™◊ÈÕ∑—ÈßÀ¡¥‰¥â√—∫°“√∑¥ Õ∫

°“√À¡—°¬àÕ¬πÈ”µ“≈·¡ππ‘∑Õ≈ °“√∑¥ Õ∫°“√¬àÕ¬ ≈“¬¥’

‡ÕÁπ‡Õ (deoxyribonuclease; DNase) (Becton Dickinson,

Cockeysville, USA) ·≈–§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ cefoxitin

(Oxoid, Basingstoke, Hampshire, England)

‡™◊ÈÕ∑ÿ°µ—«Õ¬à“ß‡°Á∫√—°…“„π skimmed milk (Oxoid) ∑’Ëº ¡

°≈’‡´Õ√Õ≈ (VWR International, Poole, England) √âÕ¬≈–

15 ∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬  ®π°«à“®–∑”°“√∑¥ Õ∫

¢âÕ¡Ÿ≈µ—«Õ¬à“ß àßµ√«®·≈–º≈°“√∑¥ Õ∫§«“¡‰«µàÕ “√µâ“π

®ÿ≈™’æ √«∫√«¡·≈–«‘‡§√“–Àå‚¥¬· ¥ß‡ªìπÕ—µ√“ à«π¢Õß

µ—«Õ¬à“ß·≈–°“√¥◊ÈÕ¬“·µà≈–™π‘¥
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·∫§∑’‡√’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß∑’Ë„™â„π°“√»÷°…“π’È ‡ªìπ‡™◊ÈÕ

MRSA  “¬æ—π∏ÿå N315 ¡’¬’π sak, sec, sel, sep, lukDE,

tst-1,  “¬æ—π∏ÿå Mu50 ¡’¬’π sea,  “¬æ—π∏ÿå 85/2082 (·¬°

‰¥â®“°ª√–‡∑»π‘«´’·≈π¥å) ·≈– “¬æ—π∏ÿå IVa  “¬æ—π∏ÿå 2172

¡’¬’π lukSF-PV ‡™◊ÈÕ∑—ÈßÀ¡¥‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°

¡À“«‘∑¬“≈—¬®Ÿ‡∑π‚¥ ª√–‡∑»≠’ËªÿÉπ  à«π‡™◊ÈÕµ—«Õ¬à“ß∑’Ë¡’¬’π eta

(exfoliative toxin A) ‡ªìπ‡™◊ÈÕµ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

‚√ßæ¬“∫“≈»√’π§√‘π∑√å  “¬æ—π∏ÿå 0703302621 ´÷Ëß‰¥â√—∫

°“√¬◊π¬—π‚¥¬°“√«‘‡§√“–Àå≈”¥—∫‡∫ ·≈â«

2. °“√ °—¥¥’‡ÕÁπ‡Õ·≈–µ√«®À“¬◊π¬—π MRSA

°“√ °—¥¥’‡ÕÁπ‡Õ‡™◊ÈÕµ—«Õ¬à“ß∑”µ“¡«‘∏’ Cetyltrimethyl

ammonium bromide (CTAB) phenol-chloroform

extraction(13) ‚¥¬„™â 0.2 mg/ml Lysostaphin (L0761,

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 ¬◊π¬—π ªï´’ å S. aureus ¥â«¬°“√

µ√«®À“¬’π nuc ·≈–§ÿ≥ ¡∫—µ‘°“√¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π¥â«¬°“√

µ√«®À“¬’π mecA ¥â«¬«‘∏’ multiplex PCR ‚¥¬ „™â primer

16SrRNA-F (5 à-GTAGGTGGCAAGCGTTATCC-3 à)

·≈– 16SrRNA-R (5 à-CGCACATCAGCGTCAG-3 à)(14),

primer nucF20 (5 à-TGCTATGATTGTGG TAGCCATC-

3 à) ·≈– nucF120 (5 à-TACAGTTTCATGATTCGTCCCC-3 à)

·≈– primer MECA P4 (5 à-TCCAGATTACAAC TTCACCAGG-

3 à) ·≈– MECA P7 (5 à-CCACTTCATATCTTGT AA

CG-3 à) (7)  à«πª√–°Õ∫ ”À√—∫ M-PCR „πªØ‘°‘√‘¬“ 25 µl

ª√–°Õ∫¥â«¬ 1X PCR buffer, 200 µM dNTP (Promega,

Medicson, WI, USA), 0.5 µM nucF20, nucR120, MECA

P4 ·≈– MECA P7, 0.2 µM 16S rDNA-F ·≈– 16S

rDNA-R, 1 U Taq polymerase (New England Biolabs,

Ontario, Canada) ·≈–¥’‡ÕÁπ‡Õµ—«Õ¬à“ß 1 µl  ªØ‘°‘√‘¬“ M-

PCR ª√–°Õ∫¥â«¬ pre-denaturation 95C 5 π“∑’ ·≈–

µ“¡¥â«¬ 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, 162 ·≈– 100 base pairs µ“¡≈”¥—∫  Primer ∑’Ë„™â

„π°“√»÷°…“π’È —ß‡§√“–Àå‚¥¬ Operon, Germany

3. °“√µ√«® Õ∫™π‘¥¢Õß SCCmec typing

°“√µ√«® Õ∫ SCCmec ∑”µ“¡«‘∏’ Oliviera ·≈–§≥–(7)

4. °“√µ√«®À“¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–

MGE ‚¥¬«‘∏’ simplex ·≈– multiplex PCR

     °“√µ√«®À“¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–

MGE ‚¥¬«‘∏’ simplex ·≈– Multiplex PCR Primer  ”À√—∫

°“√µ√«®À“¬’π°àÕ‚√§∑—ÈßÀ¡¥∑’Ë„™â„π°“√»÷°…“π’È ‚¥¬·∫àß PCR

ÕÕ°‡ªìπ 4 ªØ‘°‘√‘¬“ · ¥ß‰«â„π µ“√“ß∑’Ë 1 ·µà≈–À≈Õ¥∑¥ Õ∫
25 µl  ª√–°Õ∫¥â«¬ 1X PCR buffer (NEB), 200 µM dNTP
(Promega, USA), primer ·µà≈– “¬‡¢â¡¢âπ 0.5 µM, Taq
polymerase (NEB) 1 U ·≈– DNA ¢Õß‡™◊ÈÕµ—«Õ¬à“ß 0.5 µl
·≈–‡µ‘¡πÈ”°≈—Ëπ§√∫ 25 µl ªØ‘°‘√‘¬“ PCR ‡™àπ‡¥’¬«°—∫°“√
µ√«®¬◊π¬—π¬’π mecA ¬°‡«âπ annealing ∑’ËÕÿ≥À¿Ÿ¡‘ 55C
5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√µ√«®À“¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫·∫§‡∑Õ√‘‚Õ
‡ø®·≈– MGEs π”¡“«‘‡§√“–Àå‚¥¬§”π«≥√âÕ¬≈–„π·µà≈–
°≈ÿà¡µ—«Õ¬à“ß·≈–‡ª√’¬∫‡∑’¬∫‚¥¬„™â ∂‘µ‘ Z-test

°“√»÷°…“§√—Èßπ’È‰¥â√—∫°“√√—∫√Õß¥â“π®√‘¬∏√√¡°“√«‘®—¬®“°
§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
‡≈¢∑’Ë HE510216

º≈°“√»÷°…“
µ—«Õ¬à“ß S. aureus ∑’Ë‰¥â√—∫°“√ ÿà¡·¬°®“°ºŸâªÉ«¬®”π«π

100 √“¬ ®”·π°‡ªìπ MSSA ·≈– MRSA Õ¬à“ß≈– 50 µ—«Õ¬à“ß

µ—«Õ¬à“ß∑’Ë·¬° S. aureus ‰¥â‡æ’¬ß™π‘¥‡¥’¬« ‚¥¬‰¡à¡’‡™◊ÈÕ

™π‘¥Õ◊ËπÊ ªπ‡ªóôÕπ‡≈¬¡’®”π«π 55 µ—«Õ¬à“ß ·¬°‡ªìπ MSSA

®”π«π 33 µ—«Õ¬à“ß ·≈– MRSA 22 µ—«Õ¬à“ß µ—«Õ¬à“ß∑’Ë

‡À≈◊Õ‡ªìπµ—«Õ¬à“ß∑’Ëæ∫‡™◊ÈÕ™π‘¥Õ◊Ëπ√à«¡¥â«¬ ·µà®”π«π‚§‚≈π’

¢Õß S. aureus æ∫‰¥â„π®”π«π∑’Ë¡“°°«à“·∫§∑’‡√’¬™π‘¥Õ◊Ëπ

(predominant colonies) ™π‘¥¢Õßµ—«Õ¬à“ß àßµ√«®∑’Ë·¬°

‡™◊ÈÕ‡À≈à“π’È· ¥ß„π µ“√“ß∑’Ë 2

1. º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ

º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ æ∫«à“ MSSA

¡’§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ∑ÿ°™π‘¥∑’Ë∑¥ Õ∫„π√–¥—∫ Ÿß

µ√ß¢â“¡°—∫ MRSA ´÷Ëß· ¥ß§ÿ≥ ¡∫—µ‘¥◊ÈÕ¬“À≈“¬¢π“π

(multi-drug resistance) §◊Õ ¥◊ÈÕµàÕ¬“ ciprofloxacin,

cotrimoxazole, gentamicin, ·≈– clindamycin √âÕ¬≈– 100

07 8/20/09, 11:31 PM134



135J Med Tech Phy Ther ë Vol.21 No.2 ë MAY-AUGUST 2009

µ“√“ß∑’Ë 1 Primer ∑’Ë„™â„π°“√µ√«®À“¬’π°àÕ‚√§ —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®

µ“√“ß∑’Ë 2 · ¥ßµ—«Õ¬à“ß·¬°‡™◊ÈÕ MRSA ·≈– MSSA ®“°ºŸâªÉ«¬ 100 √“¬ √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2549-¡‘∂ÿπ“¬π 2550
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 ”À√—∫°≈ÿà¡¬“∑’Ë„™â√—°…“°“√µ‘¥‡™◊ÈÕ MRSA æ∫«à“ ¥◊ÈÕµàÕ¬“

fosfomycin ·≈– fusidic acid √âÕ¬≈– 28 (14/50) ·≈–

√âÕ¬≈– 4 (2/50) µ“¡≈”¥—∫ ·µà MRSA ·≈– MSSA ∑ÿ°

µ—«Õ¬à“ß ¬—ß§ß‰«µàÕ¬“ vancomycin

2. ™π‘¥¢Õß SCCmec type

®“°°“√µ√«® Õ∫™π‘¥¢Õß SCCmec „π MRSA æ∫‡æ’¬ß

2 ™π‘¥ §◊Õ type-III SCCmec ®”π«π 31 µ—«Õ¬à“ß (√âÕ¬≈–

62 ¢Õß MRSA) ·≈– type-IIIA SCCmec ®”π«π 19 µ—«Õ¬à“ß

(√âÕ¬≈– 38 ¢Õß MRSA)

3. §«“¡ —¡æ—π∏å¢Õß·∫∫·ºπ§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ°—∫

MRSA ·≈– MSSA

‡¡◊ËÕ«‘ ‡§√“–Àå™π‘¥¢Õß MRSA ·≈– MSSA

°—∫·∫∫·ºπ§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ 9 ™π‘¥ æ∫«à“ MRSA

∑ÿ° “¬æ—π∏ÿå¥◊ÈÕµàÕ¬“ ciprofloxacin, trimethroprim-

sulfamethoxazole, gentamicin, ·≈– clindamycin, ¥◊ÈÕµàÕ

¬“ erythromycin, fosfomycin, fusidic acid √âÕ¬≈– 98,

14, ·≈– 2 µ“¡≈”¥—∫ ·µà¬—ß§ß‰«µàÕ¬“ vancomycin ∑’Ëπà“

 —ß‡°µ §◊Õ °≈ÿà¡ type-III SCCmec ¥◊ÈÕµàÕ¬“ fosfomycin

√âÕ¬≈– 19.3 ¢≥–∑’Ë type-IIIA ¥◊ÈÕµàÕ¬“ fosfomycin ‡æ’¬ß

√âÕ¬≈– 5.3  ¢≥–∑’Ë MSSA ‡°◊Õ∫∑—ÈßÀ¡¥‰«µàÕ¬“µâ“π®ÿ≈™’æ

¬°‡«âπ‡æ’¬ß√âÕ¬≈– 2 ‡∑à“π—Èπ∑’Ë¥◊ÈÕ¬“ trimethroprim-

sulfamethoxazole

4. ¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI

º≈°“√µ√«®«‘‡§√“–Àå¬’π°àÕ‚√§ 9 ™π‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫

·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI ¥—ß· ¥ß„π µ“√“ß∑’Ë 3 æ∫«à“

S. aureus ∑’Ëæ∫„π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ¡’¬’π lukDE ·≈–

sak ‡ªìπ à«π„À≠à ‚¥¬‡©æ“–°≈ÿà¡ MRSA °≈à“«§◊Õ µ√«®æ∫¬’π

lukDE „π MRSA ·≈– MSSA √âÕ¬≈– 94 ·≈– 86 µ“¡

≈”¥—∫ ·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05)  à«π

sak æ∫„π MRSA √âÕ¬≈– 96 ¢≥–∑’Ëæ∫„π MSSA √âÕ¬≈–

80  ®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘ (Z-test) æ∫«à“ ·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05)  æÕÕπÿ¡“π‰¥â«à“¬’π

°àÕ‚√§∑—Èß Õß™π‘¥π’È ‡ªìπ¬’π∑’Ëæ∫∑—Ë«‰ª„πª√–™“°√¢Õß

S. aureus „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“ ≥ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å

 ”À√—∫°≈ÿà¡¬’π leukocidin ∑’Ë¡’√“¬ß“π°àÕÕ“°“√√ÿπ·√ß §◊Õ

lukSF-PV º≈°“√»÷°…“§√—Èßπ’È æ∫‡©æ“–„πµ—«Õ¬à“ß‡™◊ÈÕ MSSA

®”π«π 10 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 20  à«π°≈ÿà¡¬’π SEs æ∫

«à“ MRSA ·≈– MSSA ¡’¬’π SEs ∑’Ë·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘  (P < 0.05) °≈à“«§◊Õ µ√«®æ∫ sea, sec,

sel, sep ®”π«π 32 (√âÕ¬≈– 64), 12 (√âÕ¬≈– 24), 1 (√âÕ¬

µ“√“ß∑’Ë 3 °“√°√–®“¬µ—«¢Õß SCCmec ·≈–¬’π°àÕ‚√§ 9 ™π‘¥ „π‡™◊ÈÕ S.aureus ∑’Ë‰«·≈–¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π∑’Ë·¬°‰¥â®“°

ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß‡¥◊Õπ æƒ»®‘°“¬π 2549- ¡‘∂ÿπ“¬π 2550
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≈– 2), 0 (√âÕ¬≈– 0) µ—«Õ¬à“ß„π°≈ÿà¡ MRSA µ“¡≈”¥—∫   à«π

„π MSSA æ∫ 15 (√âÕ¬≈– 30), 26 (√âÕ¬≈– 52), 10 (√âÕ¬

≈– 20) ·≈– 4 (√âÕ¬≈– 8) µ“¡≈”¥—∫  ‚¥¬ √ÿª§◊Õ ‡™◊ÈÕ

MRSA ª√“°Ø¬’π sea ‡¥àπ™—¥°«à“„π MSSA ·µà¬’π SEs Õ◊ËπÊ

°≈—∫æ∫„π MSSA ¡“°°«à“  πÕ°®“°π’È¬—ßæ∫Õ’°¥â«¬«à“ ¬’π

sea æ∫„π type-III SCCmec MRSA ¡“°°«à“°≈ÿà¡

type-IIIA SCCmec

 ”À√—∫¬’π°àÕ‚√§√ÿπ·√ß°—∫º‘«Àπ—ß §◊Õ ¬’π eta æ∫„π

µ—«Õ¬à“ß S. aureus „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‡æ’¬ß 2 µ—«Õ¬à“ß

‡©æ“–°≈ÿà¡ MSSA ‡∑à“π—Èπ  ´÷Ëßµ—«Õ¬à“ß∑—Èß Õß·¬°‰¥â®“°

·º≈‡ªî¥¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√øÕ°‚≈À‘µ∑’ËÀπà«¬‰µ‡∑’¬¡ ·≈–

®“°‡ ¡À–¢ÕßºŸâªÉ«¬ ÷́Ëß¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“ —¡æ—π∏å°—∫

≈—°…≥–Õ“°“√∑“ß§≈‘π‘°À√◊Õ‰¡à  ·≈–¬’π°àÕ‚√§√ÿπ·√ßÕ’°

™π‘¥Àπ÷Ëß§◊Õ tst-1 ́ ÷Ëß‡°’Ë¬«¢âÕß°—∫¿“«– toxic shock syndrome

‰¡àæ∫„πµ—«Õ¬à“ß‡™◊ÈÕ„π°“√»÷°…“π’È

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
¬’π°àÕ‚√§À√◊Õ virulence gene ‰¥â√—∫§«“¡ π„®¡“°¢÷Èπ

„π°≈ÿà¡π—°«‘®—¬ Staphylococcus ¥â«¬¢âÕ¡Ÿ≈≈”¥—∫‡∫ · ¥ß

„Àâ‡ÀÁπ«à“¬’π°àÕ‚√§‡À≈à“π’È¡—°Õ¬Ÿà∫π™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‡§≈◊ËÕπ∑’Ë‰¥â

(MGEs)(8, 9) ∫àß∫Õ°∂÷ß§«“¡ “¡“√∂°“√·æ√à°√–®“¬¬’π

‡À≈à“π—Èπ‰ª¬—ß‡´≈≈å·∫§∑’‡√’¬Õ◊Ëπ ·≈–Õ“®„™â‡ªìπ genetic

marker  ”À√—∫®”·π° “¬æ—π∏ÿå‰¥â  ¬’π°àÕ‚√§ ”§—≠‡À≈à“π’È‰¥â·°à

sak, sea, sec, sel, sep, lukDE, lukSF-PV, tst-1 ·≈– eta

∑’Ëæ∫ª√“°Ø∫π®’‚π¡¢Õß·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI ∑’Ë·Ωßµ—«

Õ¬Ÿà„π‚§√‚¡‚´¡¢Õß S. aureus(9)  ∑—Èß·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI

µà“ß‡ªìπ MGE ·µà¡’¢π“¥·≈–‚§√ß √â“ß∑’Ë·µ°µà“ß°—π °≈à“«§◊Õ

·∫§‡∑Õ√‘‚Õ‡ø®‡ªìπ‰«√— ∑’Ë “¡“√∂·∑√°‡¢â“‰ª„π®’‚π¡À√◊Õ

§√Õ∫ß”°√–∫«π°“√ √â“ß‚ª√µ’π ”À√—∫ √â“ß‰«√— „À¡àæ√âÕ¡°—∫

 √â“ß‚ª√µ’π°àÕ‚√§‰ª¥â«¬  à«π PAI ¡’¢π“¥„À≠à°«à“‡ø®

¡—°‡ªìπ®’‚π¡¢Õß·∫§∑’‡√’¬™π‘¥Õ◊Ëπ∑’Ë·∑√°‡¢â“‰ª„πµ”·Àπàß

∑’Ë®”‡æ“–‡π◊ËÕß®“°¡’¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡§≈◊ËÕπ¬â“¬(9,12) ®“°

°“√»÷°…“π’Èæ∫«à“ S. aureus ∑—Èß°≈ÿà¡ MRSA ·≈– MSSA

ª√“°Ø¬’π sak ·≈– lukDE „π®’‚π¡∂÷ß√âÕ¬≈– 88 ·≈– 90

µ“¡≈”¥—∫ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°≈ÿà¡ MRSA ´÷Ëß‡ªìπ∑’Ë∑√“∫¥’

«à“‡ªìπ‡™◊ÈÕ°àÕ‚√§¡’¬’π∑—Èß Õß™π‘¥π’È ∂÷ß√âÕ¬≈– 90  ¬’π sak

§«∫§ÿ¡°“√ √â“ß staphylokinase ÷́Ëß‡æ‘Ë¡§ÿ≥ ¡∫—µ‘¬àÕ¬

 ≈“¬‚ª√µ’π ‡ªìπº≈„Àâ‡°‘¥°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ ™à«¬„Àâ‡™◊ÈÕ

√ÿ°√“π‡π◊ÈÕ‡¬◊ËÕ‰¥â¥’¬‘Ëß¢÷Èπ °“√µ√«®æ∫«à“ “¬æ—π∏ÿå„¥ √â“ß

staphylokinase ‰¥â Õ“®™à«¬Õ∏‘∫“¬∂÷ß§ÿ≥ ¡∫—µ‘√ÿ°√“π

‡π◊ÈÕ‡¬◊ËÕ¢Õß‡™◊ÈÕ S. aureus  “¬æ—π∏ÿåπ—ÈπÊ ‰¥â(20)  Sung ·≈–

§≥–æ∫«à“¬’π sak æ∫¡“°„π S. aureus ∑’Ë°àÕ‚√§„π§π¡“°

°«à“„π«—«  ‡ªìπ‰ª‰¥â«à“ S. aureus ¡’«‘«—≤π“°“√ª√—∫µ—«

®”‡æ“–°—∫™π‘¥¢Õß‚Œ µå¡“°¢÷Èπ · ¥ß∂÷ß«‘«—≤π“°“√√à«¡°—π

√–À«à“ß S. aureus °—∫·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë¡’¬’π sak °—∫‚Œ µå

∑’Ë‡ªìπ¡πÿ…¬å(21) ´÷Ëß°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“¬’π sak æ∫„π

µ—«Õ¬à“ß‡™◊ÈÕ S. aureus ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‡ªìπ à«π„À≠à

¬’π°àÕ‚√§ ”§—≠Õ’°°≈ÿà¡Àπ÷Ëß §◊Õ ¬’π —ß‡§√“–Àå leukocidin

§◊Õ lukDE ·≈– lukSF-PV  toxin ∑’Ë —ß‡§√“–Àå®“°¬’π∑—Èß

 Õß™π‘¥π’È¡’≈—°…≥–‡ªìπ bi-component leukocidin ª√–°Õ∫

¥â«¬ subunit ¬àÕ¬Ê lukDE ∑’Ëµ√«®æ∫„π°≈ÿà¡µ—«Õ¬à“ß

S. aureus „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ¡’ —¥ à«π Ÿß‡™àπ‡¥’¬«

°—∫¬’π sak  ‚¥¬‡©æ“–°≈ÿà¡ MRSA °“√°√–®“¬¢Õß¬’π lukDE

„π S. aureus ·µ°µà“ß°—π‰ªµ“¡°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“ Ben

Nejma »÷°…“„πª√–‡∑»µŸπ’‡´’¬ √“¬ß“π°“√µ√«®æ∫¬’π lukDE

„π MRSA ‰¥â∂÷ß√âÕ¬≈– 92.4(22) ·≈– “¬æ—π∏ÿå Community-

acquired MRSA (CA-MRSA) ∑’Ë√–∫“¥„À¡à„πΩ√—Ëß‡» (23)

·µà°“√»÷°…“‡©æ“– MSSA „πºŸâªÉ«¬ implant orthopedic

infection æ∫„π —¥ à«π∑’ËπâÕ¬°«à“ §◊Õ√âÕ¬≈– 67 (24)

¬’π lukSF-PV ‡ªìπ leukocidin Õ’°™π‘¥Àπ÷Ëß∑’Ë¬Õ¡√—∫

„πªí®®ÿ∫—π«à“‡ªìπ¬’π°àÕ‚√§√ÿπ·√ß∑’Ëæ∫„π CA-MRSA(25) ·¡â«à“

°“√»÷°…“π’È®–‰¡àæ∫„π MRSA ·µà PVL toxin „π MSSA

¡’§«“¡ ”§—≠‰¡àπâÕ¬‰ª°«à“ MRSA ¡’√“¬ß“πºŸâªÉ«¬ HIV

‡ ’¬™’«‘µ¥â«¬Õ“°“√ necrotizing pneumonia ®“°‚√ß

æ¬“∫“≈»√’π§√‘π∑√å(26) ·≈–°“√«‘®—¬§√—Èßπ’È¬◊π¬—πº≈°“√»÷°…“

¢Õß Chumpol ·≈–§≥–(27) √“¬ß“π‰«â„πªï §.». 2006 ·≈–

S. aureus ∑’Ë¡’¬’π PVL π—Èππà“®–¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ

°√√¡ ‡π◊ËÕß®“° agr type ¢Õß S. aureus ‡À≈à“π’Èæ∫‰¥â∑—Èß 4

™π‘¥ (‰¡à‰¥â· ¥ßº≈°“√»÷°…“‰«â) · ¥ß„Àâ‡ÀÁπ«à“ PVL πà“

®–æ∫¡“°„πª√–™“°√ S. aureus „π™ÿ¡™π®—ßÀ«—¥¢Õπ·°àπ

·≈–¬—ß‰¡à‡ªìπ clone ∑’Ë™—¥‡®ππ—° ‚¥¬∑—Ë«‰ª S. aureus ∑’Ë¡’¬’π

lukSF-PV  æ∫πâÕ¬(28) ·µà¡’√“¬ß“π°“√µ√«®æ∫ lukSF-PV

„πµ—«Õ¬à“ß S. aureus ∑’Ë°àÕ‚√§ Ÿß°«à“√âÕ¬≈– 10 ‡™àπ∑’Ëæ∫„π

°“√»÷°…“π’È(29,30)  °“√µ√«®æ∫¬’π lukSF-PV „π MSSA

®÷ß‡ªìπ genetic marker  ”§—≠∑’ËÕ“®™à«¬„Àâ·æ∑¬å¥Ÿ·≈√—°…“

ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ¥â«¬§«“¡√–¡—¥√–«—ß¬‘Ëß¢÷Èπ
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 ”À√—∫°“√°√–®“¬¢Õß°≈ÿà¡¬’π SEs „π S. aureus §◊Õ

sea, sec, sel ·≈– sep æ∫√âÕ¬≈– 47, 40, 11 ·≈– 4

µ“¡≈”¥—∫ ‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ MRSA ·≈–

MSSA æ∫«à“ MRSA æ∫ sea  Ÿß°«à“ MSSA (P < 0.05)

¢≥–∑’Ë¬’π sec, sel ·≈– sep æ∫„π MSSA  Ÿß°«à“ (P < 0.05)

πÕ°®“°π’È¬—ßæ∫«à“ sea æ∫„π type-III SCCmec ¡“°°«à“ type-

IIIA SCCmec MRSA  SEA toxin ‡ªìπ toxin ∑’Ë‰¥â√—∫°“√

»÷°…“Õ¬à“ß°«â“ß¢«“ß æ∫∫àÕ¬„π S. aureus ∑’Ë∑”„Àâ‡°‘¥

Õ“À“√‡ªìπæ‘…(31), sepsis(32)   à«π¬’π°àÕ‚√§∑’Ëæ∫πâÕ¬À√◊Õ‰¡à

æ∫‡≈¬ ‰¥â·°à eta (√âÕ¬≈– 2) ·≈– tst-1 µ“¡≈”¥—∫ · ¥ß

„Àâ‡ÀÁπ«à“ ª√–™“°√¢Õß S. aureus „π‡¢µ®—ßÀ«—¥¢Õπ·°àπ

¡’¬’π°àÕ‚√§√ÿπ·√ß∑—Èß Õß™π‘¥π’ÈπâÕ¬¡“°

‚¥¬ √ÿªæ∫«à“ S. aureus ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ß

æ¬“∫“≈»√’π§√‘π∑√å ¡’¬’π°àÕ‚√§ —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–

PAI À≈“¬™π‘¥ ∫“ß™π‘¥æ∫„πÕ—µ√“∑’Ë Ÿß ‡™àπ lukDE ·≈–

sak  à«π¬’πÕ◊Ëπ Êæ∫„πÕ—µ√“∑’Ë·µ°µà“ß°—π‰ª °“√»÷°…“π’È

· ¥ß„Àâ‡ÀÁπ«à“  “¬æ—π∏ÿå¢Õß MRSA ∑’Ëæ∫„π‚√ßæ¬“∫“≈

Õ“®¡’≈—°…≥–‡ªìπ clone ‡π◊ËÕß®“°§«“¡À≈“°À≈“¬¢Õß¬’π°≈ÿà¡

SEs πâÕ¬°«à“°≈ÿà¡ MSSA  °“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“§√—Èß

·√°‡°’Ë¬«°—∫¬’π°àÕ‚√§√ÿπ·√ß¢Õß S. aureus „π‚√ßæ¬“∫“≈

»√’π§√‘π∑√å¥â«¬‡∑§π‘§ PCR  ¢âÕ¡Ÿ≈§«“¡À≈“°À≈“¬∑“ß

æ—π∏ÿ°√√¡„π‡™‘ß¬’π°àÕ‚√§ Õ“®‡ªìπª√–‚¬™πå ”À√—∫®”·π°

 “¬æ—π∏ÿå ‡™‘ß«‘∑¬“°“√√–∫“¥‚√ßæ¬“∫“≈ (hospital

epidemiology) ·≈– π—∫ πÿπ°“√√—°…“°“√µ‘¥‡™◊ÈÕ™π‘¥π’È

°‘µµ‘°√√¡ª√–°“»
°“√»÷°…“π’È‰¥â√—∫°“√ π—∫ πÿπ®“°¡À“«‘∑¬“≈—¬¢Õπ·°àπ

¿“¬„µâ‚§√ß°“√ π—∫ πÿππ—°«‘®—¬„À¡à ªïß∫ª√–¡“≥ 2549

∑ÿπ∫—≥±‘µ»÷°…“ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ªï°“√»÷°…“ 2550

·≈–»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å

(»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ  §≥–

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ Dr. Keiichi Hiramatsu ·≈– Dr. Teruyo

Ito ¡À“«‘∑¬“≈—¬®Ÿπ‡∑π‚¥ ª√–‡∑»≠’ËªÿÉπ ·≈–ºŸâ™à«¬»“ µ√“®“√¬å

¥√. πæ. ™“≠«‘∑¬å µ√’æÿ∑∏√—µπå ¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–

·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ∑’Ë„Àâ§«“¡

Õπÿ‡§√“–Àå·∫§∑’‡√’¬Õâ“ßÕ‘ß ·≈–‡®â“Àπâ“∑’ËÀπà«¬®ÿ≈™’««‘∑¬“

§≈‘π‘° ‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬
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