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1 »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å
2 »Ÿπ¬å«‘®—¬·≈–∫√‘°“√µ√«®«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕ√–∫“¥„À¡à §≥–·æ∑¬»“ µ√å
3 π—°»÷°…“‡∑§π‘§°“√·æ∑¬å™—Èπªï∑’Ë 4 ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡
∫∑§«“¡π’È‰¥âπ”‡ πÕ„π°“√ª√–™ÿ¡«‘™“°“√§√—Èß∑’Ë 20 §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ª√–®”ªï 2547 «—π∑’Ë 12 - 15 µÿ≈“§¡ 2547

™π‘¥¢Õß SHV βββββ-lactamases „π·∫§∑’‡√’¬«ß»å Enterobacteriaceae ∑’Ëº≈‘µ

‡Õπ‰´¡å ESBLs ́ ÷Ëß·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å„πªï æ.». 2541-

2542 ·≈– æ.». 2546

Õ√ÿ≥«¥’ ™π–«ß»å1* Õ√ÿ≥≈—°…≥å ≈ÿ≈‘µ“ππ∑å1 «—≈≈¿ ·°â«‡°…2 Õ—∑∏π∑—µ¬å  ÿ¢§”‡¡≈å3 Õÿ‰√«—≈¬å ∫ÿ√≥–3

«’√–æß»å ≈ÿ≈‘µ“ππ∑å2 ª√’™“ ÀÕ¡®”ª“1

« “ √   “ √
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

∫∑§—¥¬àÕ
°“√¥◊ÈÕµàÕ¬“°≈ÿà¡ cephalosporins √ÿàπ∑’Ë 3 ¢Õß·∫§∑’‡√’¬«ß»å Enterobacteriaceae ∑’Ëº≈‘µ‡Õπ‰´¡å extended-

spectrum β-lactamases (ESBLs) ‡ªìπªí≠À“∑’Ëæ∫¡“°¢÷Èπ‡√◊ËÕ¬Ê„πª√–‡∑»µà“ßÊ ∑—Ë«‚≈°√«¡∑—Èßª√–‡∑»‰∑¬ „π
‚√ßæ¬“∫“≈»√’π§√‘π∑√åµ√«®æ∫‡Õπ‰´¡å ESBLs µ—Èß·µàªï æ.». 2537 ·≈–™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ‡Õπ‰´¡å SHV-12
°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕµ‘¥µ“¡™π‘¥¢Õß‡Õπ‰´¡å SHV „π·∫§∑’‡√’¬«ß»å Enterobacteriaceae ∑’Ëº≈‘µ‡Õπ‰´¡å
ESBLs ®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‚¥¬»÷°…“„π‡™◊ÈÕ®”π«π 100 µ—«Õ¬à“ß (isolates) ́ ÷Ëß·¬°‰¥â„πªïæ.». 2541
·≈– 2542 ®”π«π 48 µ—«Õ¬à“ß ·≈– æ.». 2546 ®”π«π 52 µ—«Õ¬à“ß π”¡“µ√«®À“¬’π bla

SHV
 ‚¥¬«‘∏’ polymerase

chain reaction (PCR) ®“°π—Èπ·¬°™π‘¥¢Õß¬’π‚¥¬µ√«®À“°“√°≈“¬æ—π∏ÿå∑’Ë°√¥Õ–¡‘‚πµ”·Àπàß∑’Ë 35 ·≈– 238 ‚¥¬
«‘∏’ PCR-restriction fragment length polymorphism ·≈–µ”·Àπàß∑’Ë 240 ‚¥¬«‘∏’ restriction site insertion-PCR
®“°π—Èπ¬◊π¬—π™π‘¥¢Õß¬’π‚¥¬°“√µ√«®À“≈”¥—∫π‘«§≈‘‚Õ‰∑¥å º≈°“√»÷°…“æ∫«à“‡™◊ÈÕ∑’Ë·¬°‰¥â„πªï æ.». 2541 ·≈–
2542 ¡’¬’π bla

SHV-12
 √âÕ¬≈– 58.3 ·≈– bla

SHV
 ∑’Ë¬—ß√–∫ÿ™π‘¥‰¡à‰¥â√âÕ¬≈– 20.8  à«π‡™◊ÈÕ∑’Ë·¬°‰¥â„πªï æ.». 2546

¡’¬’π bla
SHV-12

 √âÕ¬≈– 25.0, bla
SHV-5

 √âÕ¬≈– 3.8, bla
SHV-1

 √âÕ¬≈– 1.9 ·≈– bla
SHV

 ∑’Ë¬—ß√–∫ÿ™π‘¥‰¡à‰¥â√âÕ¬≈– 5.8
 ”À√—∫ bla

SHV
 ∑’Ë¬—ß√–∫ÿ™π‘¥‰¡à‰¥âπà“®–‡°‘¥®“°¡’¬’π 2 ™π‘¥„πµ—«Õ¬à“ß‡¥’¬«°—π º≈°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“

‡Õπ‰´¡åµ√–°Ÿ≈ SHV ∑’Ëæ∫∫àÕ¬§◊Õ‡Õπ‰´¡å SHV-12 ‡™àπ‡¥‘¡·µàÕ—µ√“°“√æ∫‡Õπ‰´¡åµ√–°Ÿ≈π’È≈¥≈ß

§” ”§—≠: ‡Õπ‰´¡å∫’µ“·≈§µ“‡¡ ™π‘¥ƒ∑∏‘Ï¢¬“¬, ·∫§∑’‡√’¬·°√¡≈∫∑√ß·∑àß«ß»å Enterobacteriaceae

∫∑π”
¬“°≈ÿà¡ cephalosporins √ÿàπ∑’Ë 3 ‡™àπ cefotaxime,

ceftriaxone ·≈– ceftazidime ‡ªìπ¬“°≈ÿà¡ β-lactams
∑’Ë„™â„π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ∑’Ë‡°‘¥®“°·∫§∑’‡√’¬·°√¡≈∫
√Ÿª·∑àß‚¥¬‡©æ“–‚√§µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈ Õ¬à“ß‰√
°Áµ“¡ªí®®ÿ∫—π¡’√“¬ß“π°“√¥◊ÈÕ¬“°≈ÿà¡π’È„π·∫§∑’‡√’¬‚¥¬

‡©æ“–«ß»å Enterobacteriaceae ¡“°¢÷Èπ °≈‰°°“√¥◊ÈÕ¬“
∑’Ë ”§—≠§◊Õ‡™◊ÈÕº≈‘µ‡Õπ‰´¡å∑’Ë ≈“¬¬“°≈ÿà¡ cephalo-
sporins ∑—Èß∑’Ë‡ªìπ narrow-spectrum (√ÿàπ∑’Ë 1 ·≈– 2)
·≈– extended-spectrum (√ÿàπ∑’Ë 3 ·≈– 4) √«¡∑—Èß
monobactams ‰¥â ´÷Ëß‡√’¬°‡Õπ‰´¡åπ’È«à“ extended-
spectrum β-lactamases (ESBLs)(1) ‡Õπ‰´¡å ESBLs



29J Med Tech Phy Ther ë Vol.20 No.1 ë JANUARY-APRIL 2008

Identification of SHV βββββ-lactamases in ESBL-producing Enterobacteriaceae

from Srinagarind Hospital collected between 1998 and 1999 and in 2003

« “ √   “ √
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

 1Center for Research and Development of Medical Diagnostic Laboratories, Faculty of Associated Medical Sciences,
2 Research and Diagnostic Center of Emerging Infectious Diseases, Faculty of Medicine,
3 Fourth year student, Faculty of Associated Medical Sciences, Khon Kaen University
*Corresponding author (e-mail: aroonwad@kku.ac.th)

Aroonwadee Chanawong1*, Aroonlug Lulitanond1, Wanlop Kaewkes2, Attanatat Sookkhammay3,
Uraiwan Burana3, Viraphong Lulitanond2, Preecha Homchampa1

Abstract
Drug inactivation by extended-spectrum β-lactamases (ESBLs) is the most important mechanism of

resistance to the third generation cephalosporins in members of family Enterobacteriaceae. ESBL-producing
bacteria have also been found in Srinagarind Hospital, Khon Kaen University, since 1994 and SHV-12
β-lactamase was the most common ESBL. The aim of this study was to detect and identify bla

SHV

genes in 100 clinical isolates of ESBL-producing Enterobacteriaceae in Srinagarind Hospital collected
between 1998 and 1999 (48 isolates) and in 2003 (52 isolates). All isolates were screened for the
presence of bla

SHV
 genes by polymerase chain reaction (PCR) technique. The bla

SHV
 genes were distinguished

by detecting mutations at amino acid positions 35 and 238 by PCR-restriction fragment length polymorphism
and position 240 by restriction site insertion-PCR techniques, and then confirmed by nucleotide sequence
determination. Among the 48 clinical isolates collected between 1998 and 1999, 58.3% contained
bla

SHV-12
 and 20.8% harbored unidentified bla

SHV
. In the 52 clinical isolates collected in 2003, 37%

harbored bla
SHV

, which were bla
SHV-12

 (25.0%), bla
SHV-5

 (3.8%), bla
SHV-1

 (1.9%) and unidentified
bla

SHV
 (5.8%). The bla

SHV
 genes that could not be identified by both techniques may be due to the

presence of two different bla
SHV

 genes in single isolates. These findings indicate that SHV-12 is still a
major type of SHV ESBLs in this hospital; however, its prevalence has decreased.

Key words: ESBLs, SHV β-lactamases, Enterobacteriaceae

∂Ÿ°¬—∫¬—Èß‰¥â¥â«¬ clavulanic acid(2) ·≈–¬’π¢Õß‡Õπ‰´¡åπ’È
¡—°æ∫Õ¬Ÿà∫πæ≈“ ¡‘¥®÷ß¡’‚Õ°“ ∑’Ë·∫§∑’‡√’¬®–∂à“¬∑Õ¥
¬’π¥◊ÈÕ¬“‰ª Ÿà·∫§∑’‡√’¬™π‘¥Õ◊Ëπ‰¥â(3) ∑”„Àâ‡°‘¥°“√·æ√à
√–∫“¥¢Õß¬’π¥◊ÈÕ¬“‡À≈à“π’È„π·∫§∑’‡√’¬‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê
´÷Ëß‡ªìπªí≠À“Àπ÷Ëß„π°“√√—°…“ºŸâªÉ«¬(1) ÀâÕßªØ‘∫—µ‘°“√

®”‡ªìπµâÕßµ√«®À“‡Õπ‰´¡å ESBLs „π·∫§∑’‡√’¬«ß»å
Enterobacteriaceae ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫·æ∑¬å„π
°“√‡≈◊Õ°„™â¬“√—°…“ºŸâªÉ«¬ √«¡∑—Èß‡ªìπ°“√‡ΩÑ“√–«—ß°“√
·æ√à°√–®“¬¢Õß‡™◊ÈÕÀ√◊Õ¬’π¥◊ÈÕ¬“„π‚√ßæ¬“∫“≈¥â«¬

‡Õπ‰´¡å ESBLs ∑’Ëæ∫∫àÕ¬„π·∫§∑’‡√’¬«ß»å
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Enterobacteriaceae ‰¥â·°à µ√–°Ÿ≈ TEM ·≈– SHV
´÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë‡ªìπº≈¡“®“°°“√°≈“¬æ—π∏ÿå (mutation)
¢Õß‡Õπ‰´¡å β-lactamase ™π‘¥ TEM-1, TEM-2 ·≈–
SHV-1 ÷́Ëß‡ªìπ narrow-spectrum β-lactamase À√◊Õ
non-ESBL °“√‡ª≈’Ë¬π·ª≈ß¢Õß°√¥Õ–¡‘‚π‡æ’¬ßÀπ÷Ëß
À√◊Õ¡“°°«à“Àπ÷Ëßµ”·Àπàß¢Õß‡Õπ‰´¡å‡À≈à“π’È∑”„Àâ‰¥â
‡Õπ‰´¡å™π‘¥„À¡à∑’Ë ≈“¬¬“°≈ÿà¡ cephalosporins √ÿàπ∑’Ë
3 ‰¥â πÕ°®“°‡Õπ‰´¡å∑—Èß Õßµ√–°Ÿ≈π’È·≈â«ªí®®ÿ∫—π¡’
√“¬ß“π°“√æ∫‡Õπ‰´¡å ESBLs µ√–°Ÿ≈ CTX-M ¡“°
¢÷Èπ®“°ª√–‡∑»µà“ßÊ∑—Ë«‚≈°(1-3) «‘∏’·¬°™π‘¥¢Õß‡Õπ‰´¡å
ESBLs ¡’Õ¬ŸàÀ≈“¬«‘∏’ ªí®®ÿ∫—π¡’°“√π”‡∑§π‘§∑“ßÕ≥Ÿ
™’««‘∑¬“¡“„™â ‡™àπ °“√µ√«®À“¬’π¢Õß‡Õπ‰´¡å ESBLs
‚¥¬«‘∏’ polymerase chain reaction (PCR) ®“°π—Èπ
·¬°™π‘¥¢Õß¬’π‚¥¬µ√«®À“≈”¥—∫π‘«§≈‘‚Õ‰∑¥å‚¥¬µ√ß
À√◊Õµ√«®À“°“√°≈“¬æ—π∏ÿå∑’Ë°√¥Õ–¡‘‚πµ”·Àπàßµà“ßÊ
‚¥¬‡∑§π‘§µà“ßÊ ‡™àπ PCR-single strand confor-
mational polymorphism (PCR-SSCP)(4), ligase chain
reaction (LCR)(5-6) PCR-restriction fragment length
polymorphism (PCR-RFLP)(7-8) ·≈– restriction site
insertion-PCR (RSI-PCR)(9) ‡ªìπµâπ

Õ√ÿ≥≈—°…≥å ≈ÿ≈‘µ“ππ∑å ·≈–«—≈≈¿ ·°â«‡°…(10) ‰¥â
 ”√«® ESBLs „π·∫§∑’‡√’¬«ß»å Enterobacteriaceae
∑’Ë·¬°‰¥â®“°‚√ßæ¬“∫“≈»√’π§√‘π∑√å„πªï æ.». 2538 æ∫
‡™◊ÈÕ∑’Ëº≈‘µ ESBLs √âÕ¬≈– 26 ‡¡◊ËÕ·¬°™π‘¥¢Õß ESBLs
„π·∫§∑’‡√’¬‡À≈à“π’È à«π„À≠à‡ªìπ‡Õπ‰´¡å SHV-12 (√âÕ¬
≈– 60.5) ·≈– SHV-5 (√âÕ¬≈– 30.2)(11) „π¢≥–
‡¥’¬«°—π¡’√“¬ß“π ESBLs „π·∫§∑’‡√’¬«ß»å Entero-
bacteriaceae ∑’Ë·¬°‰¥â®“°‚√ßæ¬“∫“≈»‘√‘√“™„πªï æ.».
2542  à«π„À≠à‡ªìπ‡Õπ‰´¡å VEB-1 (√âÕ¬≈– 60)(12)

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ·¬°™π‘¥¢Õß‡Õπ‰´¡å SHV
„π·∫§∑’‡√’¬«ß»å Enterobacteriaceae ∑’Ëº≈‘µ‡Õπ‰´¡å
ESBLs ®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å„πªï æ.».
2541-2542 ·≈– 2546 ‡æ◊ËÕµ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß
¢Õß¬’π¥◊ÈÕ¬“π’È „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ·≈–‡ªìπ
ª√–‚¬™πå„π°“√»÷°…“«‘∑¬“°“√√–∫“¥¢Õß·∫§∑’‡√’¬
¥◊ÈÕ¬“µàÕ‰ª

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

Enterobacteriaceae ∑’Ëº≈‘µ‡Õπ‰´¡å ESBLs ´÷Ëß·¬°
‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å√–À«à“ß‡¥◊Õπ
 ‘ßÀ“§¡ æ.». 2541 ∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å æ.». 2542
®”π«π 48 µ—«Õ¬à“ß ·≈–√–À«à“ß‡¥◊Õπ ‘ßÀ“§¡∂÷ß
‡¥◊Õπµÿ≈“§¡ æ.». 2546 ®”π«π 52 µ—«Õ¬à“ß ·∫§∑’‡√’¬
‡À≈à“π’È·¬°‰¥â®“°√–∫∫∑“ß‡¥‘πÀ“¬„®√âÕ¬≈– 39 √–∫∫
∑“ß‡¥‘πªí  “«–√âÕ¬≈– 37 ÀπÕß√âÕ¬≈– 16  “√πÈ”µà“ßÊ
√âÕ¬≈– 4 ·≈–‡≈◊Õ¥√âÕ¬≈– 4(13) ·∫§∑’‡√’¬Õâ“ßÕ‘ß„π
°“√·¬°™π‘¥¢Õß¬’π bla

SHV
 ‰¥â·°à E. coli C600

(R1010) ∑’Ë¡’¬’π bla
SHV-1

(14), E. coli HB101
(pAFF611) ∑’Ë¡’¬’π bla

SHV--5
(14) ·≈– K. pneumoniae

isolate 18 ∑’Ë¡’¬’π bla
SHV-12

(11)

πÈ”¬“·≈–‡§√◊ËÕß¡◊Õ ”À√—∫ PCR ª√–°Õ∫¥â«¬
‰æ√‡¡Õ√å (Invitrogen Life Technologies, Brazil ·≈–
QIAgen, Hilden, Germany), dNTPs (Boehringer
Mannheim, Germany), MgCl

2
 (Invitrogen Life

Technologies) ·≈– Taq DNA polymerase æ√âÕ¡∑—Èß
10x PCR buffer (Invitrogen Life Technologies)
ªØ‘°‘√‘¬“ PCR ∑¥ Õ∫‚¥¬‡§√◊ËÕß Deltier thermal
cycler PTC-200 (Roche, California, USA)

°“√‡µ√’¬¡ DNA ‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫π Mueller
Hinton agar (Merck, Darmstadt, Germany) ·≈–
Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  π“π 18-24 ™—Ë«‚¡ß
„™â‰¡â®‘È¡øíπ∑’Ëª√“»®“°‡™◊ÈÕ‡¢’Ë¬‡™◊ÈÕ®”π«π 1 ‚§‚≈π’≈ß
„ππÈ”°≈—Ëπ∑’Ëª√“»®“°‡™◊ÈÕª√‘¡“µ√ 50 ‰¡‚§√≈‘µ√ ∑”„Àâ
‡™◊ÈÕ°√–®“¬µ—«‰¡à®—∫°—π‡ªìπ°âÕπ·≈–µâ¡∑’ËÕÿ≥À¿Ÿ¡‘ 95
Õß»“‡´≈‡ ’́¬  π“π 10-15 π“∑’ „™â‡ªìπ DNA µâπ·∫∫

°“√µ√«®À“¬’π bla
SHV

 ‚¥¬«‘∏’ PCR „™â‰æ√å‡¡Õ√å
S6 (5′-CTTTACTCGCCTTTATCG-3′) §Ÿà°—∫ S8
(5′-AGTCATATCGCCCGGCAC-3′)(9) ́ ÷Ëß„Àâ PCR
product ¢π“¥ 971 bp ·≈–/À√◊Õ‰æ√å‡¡Õ√å S4
(5′-TCAGCGAAAAACACCTTGC-3′) §Ÿà°—∫ S5
(5′-TCCCGCAGATAAATCACCA-3′)(4) ÷́Ëß„Àâ
PCR product ¢π“¥ 475 bp
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°“√®”·π°™π‘¥¢Õß¬’π bla
SHV

 ‚¥¬«‘∏’ PCR-
RFLP ·≈– RSI-PCR °“√µ√«®À“°“√°≈“¬æ—π∏ÿå
¢Õß¬’π bla

SHV
 ∑’Ë°√¥Õ–¡‘‚πµ”·Àπàß 35 ·≈– 238

‚¥¬«‘∏’ PCR-RFLP(8) „™â PCR product ¢π“¥ 971 bp
µ—¥¥â«¬‡Õπ‰´¡å DdeI ·≈– NheI µ“¡≈”¥—∫‚¥¬
∑¥ Õ∫µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ (Promega,
Madison, USA)  à«π°“√µ√«®À“°“√°≈“¬æ—π∏ÿå∑’Ë°√¥
Õ–¡‘‚πµ”·Àπàß 240 ‚¥¬«‘∏’ RSI-PCR(9) „™â‰æ√å‡¡Õ√å
F240 (5′-CCGATAAGACCGGAGTTCGC-3′)
§Ÿà°—∫ S8 ÷́Ëß„Àâ PCR product ¢π“¥ 244 bp µ—¥¥â«¬

‡Õπ‰´¡å NruI ®“°π—Èπ·¬°™‘Èπ à«π DNA „π·ºàπ«ÿâπ
§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 (agarose, Promega, Madison,
USA) ¥â«¬‡§√◊ËÕß gel electrophoresis (Cosmo Bio,
Tokyo, Japan) ‡ª√’¬∫‡∑’¬∫°—∫ 100 bp DNA marker
(Promega) ·≈–∑¥ Õ∫°—∫·∫§∑’‡√’¬Õâ“ßÕ‘ß§«∫§Ÿà‰ª¥â«¬
®“°π—Èπ¬âÕ¡·ºàπ«ÿâπ¥â«¬ ethidium bromide ·≈–µ√«®
¥Ÿ·∂∫¢Õß DNA ¿“¬„µâ· ßÕÿ≈µ√“‰«‚Õ‡≈µ‚¥¬‡§√◊ËÕß
UV illuminator Gel DOC 1000 (Bio-Rad, CA,
USA) ·≈–∫—π∑÷°¿“æ‰«â Õà“πº≈·≈–·ª≈º≈µ“¡ µ“√“ß
∑’Ë 1

µ“√“ß∑’Ë 1 °“√·¬°™π‘¥¢Õß¬’π bla
SHV

 ‚¥¬«‘∏’ PCR-RFLP(8) ·≈– RSI-PCR(9)

°“√µ√«®À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¬’π bla
SHV

‡µ√’¬¡ PCR product ¢Õß¬’π bla
SHV

 ¢π“¥ 971 bp
‚¥¬‡≈◊Õ°‡™◊ÈÕ∑’Ë„Àâ√Ÿª·∫∫ PCR-RFLP ·≈– RSI-PCR
¢Õß¬’π∑’Ë·µ°µà“ß°—π ®“°π—Èππ” PCR product ∑’Ë‰¥â¡“
∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬„™â™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª (QIAgen) ·≈–

 àß‰ª∑’ËÀπà«¬∫√‘°“√™’«¿“æ  ”π—°ß“πæ—≤π“«‘∑¬“»“ µ√å
·≈–‡∑§‚π‚≈¬’·Ààß™“µ‘ ́ ÷Ëßµ√«®«‘‡§√“–Àå‚¥¬‡§√◊ËÕß ABI
PRISM (model 3100 version 3.7, Applied
Biosystems, Foster, CA, USA)

a(+) „Àâ™‘Èπ à«π DNA ¢π“¥ 627 bp ·≈– 344 bp ·≈– (-) „Àâ™‘Èπ à«π DNA ¢π“¥ 492 bp, 344 bp ·≈– 135 bp
b(+) „Àâ™‘Èπ à«π DNA ¢π“¥ 744 bp ·≈– 227 bp ·≈– (-) „Àâ™‘Èπ à«π DNA ¢π“¥ 971 bp
c(+) „Àâ™‘Èπ à«π DNA ¢π“¥ 244 bp ·≈– (-) „Àâ™‘Èπ à«π DNA ¢π“¥ 225 bp ·≈– 19 bp
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º≈°“√»÷°…“
º≈°“√µ√«®À“¬’π bla

SHV
 ‚¥¬«‘∏’ PCR æ∫«à“

‡™◊ÈÕ∑’Ë·¬°‰¥â„πªï æ.». 2541-2542 „Àâº≈∫«°®”π«π
38 µ—«Õ¬à“ß (√âÕ¬≈– 79.2) ·≈–„πªï æ.». 2546 „Àâ
º≈∫«°®”π«π 19 µ—«Õ¬à“ß (√âÕ¬≈– 36.5) ‚¥¬ à«π
„À≠àæ∫¬’ππ’È „π®’π—  Klebsiella ‚¥¬‡©æ“– K.
pneumoniae ‡¡◊ËÕ®”·π°™π‘¥¢Õß¬’π‚¥¬«‘∏’ PCR-RFLP
·≈– RSI-PCR (µ“√“ß∑’Ë 2 ·≈– √Ÿª∑’Ë 1) æ∫«à“¬’π
bla

SHV
 ®“°‡™◊ÈÕ∑’Ë·¬°‰¥â„πªï æ.». 2541-2542 „Àâ

√Ÿª·∫∫ PCR-RFLP ·≈– RSI-PCR ‡ªìπ bla
SHV-12-like

®”π«π 28 µ—«Õ¬à“ß (√âÕ¬≈– 58.3) ·≈–¬—ß√–∫ÿ™π‘¥
‰¡à‰¥â®”π«π 10 µ—«Õ¬à“ß (√âÕ¬≈– 20.8)  à«π¬’π bla

SHV

®“°‡™◊ÈÕ∑’Ë·¬°‰¥â„πªï æ.». 2546 „Àâ√Ÿª·∫∫ PCR-RFLP
·≈– RSI-PCR ‡ªìπ bla

SHV-12-like
 ®”π«π 13 µ—«Õ¬à“ß

(√âÕ¬≈– 25.0) bla
SHV-5-like 

®”π«π 2 µ—«Õ¬à“ß (√âÕ¬≈–
3.8) bla

SHV-1-like
 ®”π«π 1 µ—«Õ¬à“ß (√âÕ¬≈– 1.9) ·≈–

¬—ß√–∫ÿ™π‘¥‰¡à‰¥â®”π«π 3 µ—«Õ¬à“ß (√âÕ¬≈– 5.8)

°“√µ√«®À“≈”¥—∫π‘«§≈‘‚Õ‰∑¥å¢Õß¬’π bla
SHV

 ®“°‡™◊ÈÕ
∑’Ë§—¥‡≈◊Õ°®”π«π 4 µ—«Õ¬à“ß´÷Ëß„Àâ√Ÿª·∫∫¢Õß PCR-
RFLP ·≈– RSI-PCR ·µ°µà“ß°—π ‰¥â·°à bla

SHV-12-like

2 µ—«Õ¬à“ß bla
SHV-5-like

 ·≈– bla
SHV-1-like

 ™π‘¥≈– 1
µ—«Õ¬à“ß æ∫«à“¬’π bla

SHV-12-like
 ®“°∑—Èß Õßµ—«Õ¬à“ß‡ªìπ

¬’π bla
SHV-12

 ·µà¡’π‘«§≈‘‚Õ‰∑¥å·µ°µà“ß°—π 1 µ”·Àπàß
§◊Õ∑’Ë°√¥Õ–¡‘‚πµ”·Àπàß∑’Ë 240 ‡ªìπ AAA ·≈– AAG
´÷Ëß‡ªìπ codon ¢Õß°√¥Õ–¡‘‚π™π‘¥‡¥’¬«°—π§◊Õ lysine
 à«π¬’π bla

SHV-5-like
 æ∫«à“‡ªìπ¬’π bla

SHV-5
  ”À√—∫¬’π

bla
SHV-1-like

 æ∫«à“‡ªìπ¬’π bla
SHV-1

 ÷́Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫ bla

SHV-1
 ®“°°“√»÷°…“¢Õß Nüesch-Inderbinen ·≈–

§≥–15 (GenBank accession no. X98100) æ∫«à“
¡’π‘«§≈‘‚Õ‰∑¥åµà“ß°—π 3 µ”·Àπàß§◊Õ∑’Ë°√¥Õ–¡‘‚π
µ”·Àπàß∑’Ë 215 (CGG ‡ªìπ CGA), 240 (GAG ‡ªìπ
GAA) ·≈– 267 (ACG ‡ªìπ ACC) Õ¬à“ß‰√°Áµ“¡
°“√‡ª≈’Ë¬π·ª≈ß¢Õßπ‘«§≈‘‚Õ‰∑¥å∑—Èß “¡µ”·Àπàßπ’È‰¡à
∑”„Àâ°√¥Õ–¡‘‚π‡ª≈’Ë¬π

µ“√“ß∑’Ë 2 ™π‘¥¢Õß¬’π bla
SHV

 „π·∫§∑’‡√’¬«ß»å Enterobacteriaceae ∑’Ëº≈‘µ‡Õπ‰´¡å ESBLs ´÷Ëß·¬°‰¥â®“°
ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å„πªï æ.». 2541-2542 ·≈– æ.». 2546

* ‰¡à “¡“√∂√–∫ÿ™π‘¥¢Õß¬’π‰¥â
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√Ÿª∑’Ë 1 °“√·¬°™π‘¥¬’π bla
SHV

 ‚¥¬µ√«®À“°“√°≈“¬æ—π∏ÿå∑’Ë°√¥Õ–¡‘‚πµ”·Àπàß 35 ‚¥¬«‘∏’ PCR-RFLP ¥â«¬
‡Õπ‰´¡å DdeI (a) µ”·Àπàß 238 ‚¥¬«‘∏’ RSI-PCR ¥â«¬‡Õπ‰´¡å NheI (b) ·≈–µ”·Àπàß 240 ‚¥¬«‘∏’
RSI-PCR ¥â«¬‡Õπ‰´¡å NruI (c)
(a) lane 1, ¬’π bla

SHV
 °àÕπµ—¥¥â«¬‡Õπ‰´¡å; 2, 100 bp DNA ladder; 3-5, ¬’π bla

SHV-1
, bla

SHV-5
 ·≈–

bla
SHV-12

 ¢Õß E. coli C600 (R1010), E. coli HB101 (pAFF611) ·≈– K. pneumoniae isolate 18
À≈—ßµ—¥¥â«¬‡Õπ‰´¡åµ“¡≈”¥—∫; 6-10, ¬’π bla

SHV-12-like
 À≈—ßµ—¥¥â«¬‡Õπ‰´¡å®“° K. pneumoniae 4 µ—«Õ¬à“ß

·≈– Klebsiella spp. 1 µ—«Õ¬à“ßµ“¡≈”¥—∫
(b)  lane 1, ¬’π bla

SHV
 °àÕπµ—¥¥â«¬‡Õπ‰´¡å; 2, 100 bp DNA ladder; 3-5, ¬’π bla

SHV-1
, bla

SHV-5
 ·≈–

bla
SHV-12 

¢Õß E. coli C600 (R1010), E. coli HB101 (pAFF611) ·≈– K. pneumoniae isolate 18
À≈—ßµ—¥¥â«¬‡Õπ‰´¡åµ“¡≈”¥—∫; 6-11, ¬’π bla

SHV-12-like
 À≈—ßµ—¥¥â«¬‡Õπ‰´¡å®“° Klebsiella spp. 3 µ—«Õ¬à“ß

·≈– K. pneumoniae 3 µ—«Õ¬à“ßµ“¡≈”¥—∫
(c) lane 1-2, ¬’πbla

SHV-1-like
 ¢Õß K. pneumoniae °àÕπ·≈–À≈—ßµ—¥¥â«¬‡Õπ‰´¡å; 3, 100 bp DNA

ladder; 4-5, ¬’π bla
SHV-1 

¢Õß E. coli C600 (R1010) °àÕπ·≈–À≈—ßµ—¥¥â«¬‡Õπ‰´¡å; 6-7, ¬’π bla
SHV-5

¢Õß E. coli HB101 (pAFF611) °àÕπ·≈–À≈—ßµ—¥¥â«¬‡Õπ‰´¡å
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
ªí®®ÿ∫—π¡’√“¬ß“π‡Õπ‰´¡å ESBLs ∑’Ë°≈“¬æ—π∏ÿå¡“®“°

SHV-1 ¡“°°«à“ 50 ™π‘¥®“°ª√–‡∑»µà“ßÊ∑—Èß„π¬ÿ‚√ª
Õ‡¡√‘°“ ·Õø√‘°“ ÕÕ ‡µ√‡≈’¬ ·≈–‡Õ‡™’¬ (http://
www.lahey.org/studies/webt.htm) Õ¬à“ß‰√°Áµ“¡¡’
‡Õπ‰´¡å SHV ‡æ’¬ß∫“ß™π‘¥‡∑à“π—Èπ∑’Ëæ∫‰¥â∫àÕ¬ ‰¥â·°à
SHV-2, SHV-2a, SHV-3, SHV-4, SHV-5 ·≈–
SHV-12(1,3) „π°“√»÷°…“§√—Èßπ’È‰¥â·¬°™π‘¥¢Õß¬’π bla

SHV

‚¥¬«‘∏’ PCR-RFLP ·≈– RSI-PCR ‡π◊ËÕß®“°¡’‡™◊ÈÕ∑’Ë
µ√«®æ∫¬’π bla

SHV
 ∑—ÈßÀ¡¥ 57 µ—«Õ¬à“ß´÷Ëß‰¡à “¡“√∂

µ√«®À“≈”¥—∫π‘«§≈‘‚Õ‰∑¥å¢Õß¬’π®“°∑ÿ°µ—«Õ¬à“ß‰¥â ·≈–
‰¥â‡≈◊Õ°µ√«®°“√°≈“¬æ—π∏ÿå¢Õß°√¥Õ–¡‘‚π¢Õß‡Õπ‰´¡å
SHV ‡æ’¬ß 3 µ”·Àπàß ‰¥â·°à µ”·Àπàß∑’Ë 35 (DdeI),
238 (NheI) ·≈– 240 (NruI) ‡π◊ËÕß®“° “¡“√∂·¬°
™π‘¥¢Õß‡Õπ‰´¡å SHV ∑’Ëæ∫∫àÕ¬‰¥â (µ“√“ß∑’Ë 1)
®“°π—Èπ ®÷ß§—¥‡≈◊Õ°‡™◊ÈÕ∑’Ë„Àâ√Ÿª·∫∫¢Õß PCR-RFLP ·≈–
RSI-PCR ¢Õß¬’π bla

SHV
 ∑’Ë·µ°µà“ß°—π‰ªµ√«®À“

≈”¥—∫π‘«§≈‘‚Õ‰∑¥å¢Õß¬’π
®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“‡Õπ‰´¡å SHV-12 ‡ªìπ

ESBLs „πµ√–°Ÿ≈ SHV ∑’Ëæ∫‰¥â∫àÕ¬‡™àπ‡¥’¬«°—∫°“√
»÷°…“„πªï æ.». 2537-2539(11) πÕ°®“°π’È¬—ßµ√«®æ∫
‡Õπ‰´¡å SHV-5 ‡™àπ°—π ®“°°“√»÷°…“æ∫«à“«‘∏’ PCR-
RFLP ·≈– RSI-PCR  “¡“√∂·¬°™π‘¥¢Õß¬’π bla

SHV

„π°√≥’∑’Ë¡’®”π«πµ—«Õ¬à“ß¡“° Õ¬à“ß‰√°Áµ“¡«‘∏’‡À≈à“π’È
 “¡“√∂µ√«®‰¥â‡©æ“–°“√°≈“¬æ—π∏ÿå∑’Ë¡’√“¬ß“π·≈â«
‡∑à“π—Èπ·≈–‡π◊ËÕß®“°‰¡à “¡“√∂µ√«®À“≈”¥—∫π‘«§≈‘‚Õ
‰∑¥å¢Õß¬’π®“°‡™◊ÈÕ∑ÿ°µ—«Õ¬à“ß‰¥â ¥—ßπ—ÈπÕ“®¡’‡Õπ‰´¡å
SHV ™π‘¥Õ◊ËπÀ√◊Õ™π‘¥„À¡à„π°≈ÿà¡µ—«Õ¬à“ßπ’È  ”À√—∫¬’π
bla

SHV
 ∑’Ë¬—ß√–∫ÿ™π‘¥‰¡à‰¥âπ—Èπæ∫«à“º≈°“√∑¥ Õ∫ PCR-

RFLP ∑’Ëµ—¥¥â«¬‡Õπ‰´¡å NheI æ∫∑—Èß™‘Èπ à«π DNA
¢π“¥ 971, 744 ·≈– 227 bp (√Ÿª∑’Ë 1b, lane 9-11)
„π‡™◊ÈÕµ—«Õ¬à“ß‡¥’¬«°—π ·≈–º≈°“√∑¥ Õ∫ RSI-PCR
‰¡à™—¥‡®π ∑—Èßπ’ÈÕ“®‡°‘¥®“°¡’¬’π bla

SHV
 ¡“°°«à“ 1 ™π‘¥

„π‡™◊ÈÕµ—«Õ¬à“ß‡¥’¬«°—π ¥—ßπ—Èπ„π‡™◊ÈÕ‡À≈à“π’È§«√∑”
conjugation ·≈–·¬°™π‘¥¢Õß¬’π bla

SHV
 ®“°

transconjugant ‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕµ—«„Àâ (donor) µàÕ‰ª

·∫§∑’‡√’¬«ß»å Enterobacteriaceae ∑’Ë„™â„π°“√
»÷°…“§√—Èßπ’ÈπÕ°®“°®–º≈‘µ‡Õπ‰´¡å SHV ·≈â«¬—ßº≈‘µ
‡Õπ‰´¡åµ√–°Ÿ≈ CTX-M ·≈– VEB ¥â«¬(13) ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫™π‘¥¢Õß ESBLs „πªï æ.». 2541-2542
°—∫ªï æ.». 2537-253911 æ∫‡Õπ‰´¡å SHV-12 ¡“°
∑’Ë ÿ¥‡™àπ°—π  à«π„πªï æ.». 2546 æ∫‡Õπ‰´¡åµ√–°Ÿ≈
CTX-M ¡“°∑’Ë ÿ¥13 „π¢≥–∑’Ë‡Õπ‰´¡åµ√–°Ÿ≈ SHV æ∫
πâÕ¬≈ß ∑—Èßπ’ÈÕ“®®–‡°‘¥®“°¬’π¢Õß‡Õπ‰´¡å CTX-M ‡À≈à“
π’È¡’ mobile genetic element §◊Õ ISEcp1 ™à«¬„π°“√
·æ√à°√–®“¬¢Õß¬’π¥◊ÈÕ¬“‰ª¬—ß·∫§∑’‡√’¬Õ◊ËπÊ(13,16,17) ́ ÷Ëß
Õ“®®–∑”„Àâ‡°‘¥ªí≠À“·∫§∑’‡√’¬¥◊ÈÕ¬“¡“°¢÷Èπ °“√µ‘¥µ“¡
°“√‡ª≈’Ë¬π·ª≈ß¢Õß¬’π¥◊ÈÕ¬“πà“®–‡ªìπª√–‚¬™πå„π
°“√‡ΩÑ“√–«—ß°“√√–∫“¥¢Õß‡™◊ÈÕ¥◊ÈÕ¬“√«¡∑—Èß°“√»÷°…“
«‘∑¬“°“√√–∫“¥µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
‚§√ß°“√«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ®“°ß∫ª√–¡“≥‡ß‘π

√“¬‰¥â §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
ªïß∫ª√–¡“≥ 2547 §≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ §≥–
·æ∑¬»“ µ√å §≥–‡∑§π‘§°“√·æ∑¬å ·≈–»Ÿπ¬å«‘®—¬
·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√
·æ∑¬å (Centre for Research and Development in
Medical Diagnostic Laboratories) ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ‡ªìπÕ¬à“ß¬‘Ëß∑’Ë„Àâ°“√ π—∫ πÿπ ·≈–Õ”π«¬
§«“¡ –¥«°µ≈Õ¥°“√«‘®—¬π’È ¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë
Àπà«¬®ÿ≈™’««‘∑¬“§≈‘π‘° §≥–·æ∑¬»“ µ√å ‚√ßæ¬“∫“≈
»√’π§√‘π∑√å ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå‡°Á∫‡™◊ÈÕ∑’Ë·¬°‰¥â®“°
 ‘Ëß àßµ√«® ·≈–¢Õ¢Õ∫§ÿ≥ Professor G Jacoby ∑’Ë
„Àâ§«“¡Õπÿ‡§√“–Àå·∫§∑’‡√’¬Õâ“ßÕ‘ß∑’Ëº≈‘µ‡Õπ‰´¡å SHV-
1 ·≈– SHV-5 ∑’Ë„™â„π°“√»÷°…“π’È
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