
14 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 1 ë ¡°√“§¡-‡¡…“¬π 2552

°“√„™âª√–‚¬™πå¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’®”‡æ“–µàÕ‡™◊ÈÕ‡∫Õ√å‚§≈‡¥‡√’¬ªá
 Ÿ‚¥¡“≈‘‰Õ

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

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

1π—°»÷°…“ª√‘≠≠“‚∑ À≈—° Ÿµ√«‘∑¬“»“ µ√å°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ
Burkholderia pseudomallei (B. pseudomallei) ‡ªìπ‡™◊ÈÕ°àÕ‚√§∑’Ë‡ªìπ “‡Àµÿ ”§—≠¢Õß‚√§‡¡≈‘ÕÕ¬‚¥ ‘  (melioidosis)

´÷Ëß‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑’Ëæ∫°“√·æ√à√–∫“¥¡“°„π¿Ÿ¡‘¿“§‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ·≈–∑“ßµÕπ‡Àπ◊Õ¢Õßª√–‡∑»ÕÕ ‡µ√‡≈’¬
°“√√—°…“ºŸâªÉ«¬‚√§‡¡≈‘ÕÕ¬‚¥ ‘ ∑’Ëµ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥®”‡ªìπµâÕßÕ“»—¬§«“¡√«¥‡√Á«„π°“√«‘π‘®©—¬ °“√»÷°…“§√—Èßπ’È
¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß°“√„™â‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ B. pseudomallei „π°“√µ√«®À“
·Õπµ‘‡®π¢Õß‡™◊ÈÕ‡æ◊ËÕ°“√«‘π‘®©—¬‚√§‡¡≈‘ÕÕ¬‚¥ ‘  ®“°°“√»÷°…“§«“¡®”‡æ“–¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’°—∫‡™◊ÈÕ·∫§∑’‡√’¬
™π‘¥Õ◊Ëπ ‚¥¬»÷°…“ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡¥â«¬‡∑§π‘§ enzyme linked-immunosorbent assay (ELISA) æ∫«à“·Õπµ‘∫Õ¥’
∑’Ë»÷°…“‡°‘¥ªØ‘°‘√‘¬“°—∫·∫§∑’‡√’¬Õ◊Ëπ„π√–¥—∫µË” ·≈–ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ “¡“√∂·¬°‰¥âÕ¬à“ß™—¥‡®π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕ
B. pseudomallei πÕ°®“°π’Èæ∫«à“‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’π’È¬—ß “¡“√∂∑”ªØ‘°‘√‘¬“‰¥â°—∫µ—«Õ¬à“ß‡™◊ÈÕ B. pseudomallei ∑’Ë
·¬°‰¥â®“°ºŸâªÉ«¬®”π«π 24 isolates ‡¡◊ËÕª√–‡¡‘π§«“¡ “¡“√∂¢Õß¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’„π°“√µ√«®À“·Õπµ‘‡®π
®“° à«π„ ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ B. pseudomallei æ∫«à“ “¡“√∂µ√«®æ∫·Õπµ‘‡®π∑’Ëª≈àÕ¬ÕÕ°®“°µ—«‡™◊ÈÕ®”π«π 1.5 x 104

cfu/ml ‰¥â πÕ°®“°π’ÈºŸâ«‘®—¬¬—ß‰¥â∑”°“√∑¥ Õ∫º≈¢Õß·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà‡´≈≈å·¡§‚§√ø“® (U937-derived macrophages)
¢Õß‡™◊ÈÕ B. pseudomallei ·≈–æ∫«à“„π ¿“«–∑’Ë¡’·Õπµ‘∫Õ¥’π—Èπ  àßº≈„Àâ‡™◊ÈÕ “¡“√∂‡¢â“ Ÿà‡´≈≈å·¡§‚§√ø“®‰¥â‡æ‘Ë¡¢÷Èπ
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ¿“«–∑’Ë‰¡à¡’·Õπµ‘∫Õ¥’ Õ¬à“ß‰√°Áµ“¡®“°º≈¥—ß°≈à“«¬—ßµâÕß¡’°“√»÷°…“∂÷ß°≈‰°∑’Ë·∑â®√‘ßµàÕ‰ª º≈°“√»÷°…“
∑—ÈßÀ¡¥π’È· ¥ß„Àâ‡ÀÁπ«à“ ‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ B. pseudomallei πà“®– “¡“√∂π”‰ª„™âª√–‚¬™πå∑—Èß„π¥â“π°“√
«‘π‘®©—¬·≈–°“√»÷°…“°≈‰°°“√°àÕ‚√§µàÕ‰ª

§” ”§—≠ :  ‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’,  Burkholderia pseudomallei,  ELISA

∫∑π”
‚√§‡¡≈‘ÕÕ¬‚¥ ‘  (melioidosis) ‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑’Ë¡’

 “‡Àµÿ¡“®“°‡™◊ÈÕ B. pseudomallei ´÷Ëß¡’æ◊Èπ∑’Ë√–∫“¥„π
·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ·≈–∑“ßµÕπ‡Àπ◊Õ¢Õßª√–‡∑»
ÕÕ ‡µ√‡≈’¬ °“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥¢Õß‚√§‡¡≈‘ÕÕ¬
‚¥ ‘ ‡ªìπ “‡Àµÿ ”§—≠∑’Ëπ”‰ª Ÿà°“√‡ ’¬™’«‘µ¢Õßª√–™“°√

„π¿“§µ–«—πÕÕ°‡©’¬ß ‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ‚¥¬æ∫Õ—µ√“
°“√‡ ’¬™’«‘µ∑’Ë Ÿß¡“° (√âÕ¬≈– 50 „πºŸâ„À≠à·≈– √âÕ¬≈– 35
„π‡¥Á°)(1)  “‡Àµÿ ”§—≠∑’Ë∑”„ÀâÕ—µ√“°“√‡ ’¬™’«‘µ¢ÕßºŸâµ‘¥‡™◊ÈÕ
§àÕπ¢â“ß Ÿß‡ªìπ‡æ√“–µâÕß„™â√–¬–‡«≈“π“π„π°“√µ√«®«‘π‘®©—¬
°“√µ‘¥‡™◊ÈÕ B. pseudoamllei ´÷Ëßªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’°“√µ√«®
«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë√«¥‡√Á«·≈–∂Ÿ°µâÕß °“√«‘π‘®©—¬
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Abstract
Burkholderia pseudomallei (B. pseudomallei) is a major causative agent of melioidosis in endemic areas

such as Southeast Asia and Northern Australia. Rapid diagnosis is required for appropriate treatments in
septicemic melioidosis. In this study, we aimed to evaluate the specific polyclonal antibody (pAb) to
B. pseudomallei for potentially use in the development of diagnostic assays and pathogenesis studies.
In determination the cross reaction of the pAb to other bacteria by indirect ELISA, the pAb to B. pseudomallei
has no cross-reactivity with other bacteria. In contrast, the pAb reacted with 24 clinical isolates of B. pseudomallei-
extracted antigens. By ELISA, the pAb to B. pseudomallei could be used to detect secreted antigens in 3 hour
culture supernatants of 1.5 x 104 cfu/ml B. pseudomallei. In addition, opsonization of the bacteria with the
pAbs could enhance bacterial internalization by U937-derived macrophages when compared with bacterial
culture alone. The mechanism of these observations, however, needs to be further investigated. In conclusion,
we suggest that the pAbs to B. pseudomallei can be potentially used for development of diagnosis method and
pathogenesis study.
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∑’Ë „Àâ‰¥âº≈·πàπÕπ §◊Õ °“√µ√«®∑“ß®ÿ≈™’««‘∑¬“ ‚¥¬°“√
‡æ“–‡≈’È¬ß‡™◊ÈÕ®“° ‘Ëß àßµ√«®·≈â«æ‘ Ÿ®πå‡™◊ÈÕ¥â«¬§ÿ≥ ¡∫—µ‘
∑“ß™’«‡§¡’ ´÷ËßµâÕß„™â‡«≈“„π°“√∑¥ Õ∫π“π∂÷ß 2-3 «—π
¥—ßπ—Èπ®÷ß‰¥â¡’°“√æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“
´÷ËßÕ“®®–‡ªìπ°“√µ√«®À“√–¥—∫·Õπµ‘∫Õ¥’À√◊Õ·Õπµ‘‡®π
°“√µ√«®À“·Õπµ‘∫Õ¥’„πæ◊Èπ∑’Ë√–∫“¥π—Èπ„™â«‘∏’ indirect
haemagglutination assay (IHA) ÷́Ëß‡ªìπ°“√µ√«®À“
·Õπµ‘∫Õ¥’µàÕ·Õπµ‘‡®π√«¡¢Õß‡™◊ÈÕ «‘∏’π’È‡ªìπ«‘∏’∑’Ë¡’§«“¡‰«

·≈–§«“¡®”‡æ“–§àÕπ¢â“ßµË” (√âÕ¬≈– 56)(1) ‡π◊ËÕß®“°ª√–™“°√
∑’ËÕ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë√–∫“¥¡—°®–¡’ª√–«—µ‘°“√‡§¬ —¡º— ‡™◊ÈÕ
B. pseudomallei À√◊Õ‡™◊ÈÕ·∫§∑’‡√’¬Õ◊Ëπ∑—Èß∑’Ë°àÕ‚√§·≈–‰¡à
°àÕ‚√§∑’Ë¡’ “¬æ—π∏ÿå∑’Ë „°≈â‡§’¬ß°—π¡“·≈â« ∑”„Àâ¡’√–¥—∫
·Õπµ‘∫Õ¥’∑’Ë “¡“√∂‡°‘¥ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡‰¥â ®÷ß‡ªìπªí≠À“
„π°“√«‘π‘®©—¬‚√§‡¡≈‘ÕÕ¬‚¥ ‘ (2) °“√µ√«®À“·Õπµ‘∫Õ¥’
‚¥¬„™â‡∑§π‘§ enzyme-linked immunosorbent assays
(ELISA) ®”‡ªìπµâÕßÕ“»—¬·Õπµ‘‡®π∑’Ë∫√‘ ÿ∑∏‘Ï·≈–¡’§«“¡
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®”‡æ“–‡æ◊ËÕ„™â„π°“√µ√«®À“·Õπµ‘∫Õ¥’™π‘¥ IgM À√◊Õ IgG
∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ‰¥âÕ¬à“ß√«¥‡√Á« Õ¬à“ß‰√°Áµ“¡ªí≠À“„π°“√
µ√«®À“·Õπµ‘∫Õ¥’™π‘¥ IgG π—Èπ ‰¡à “¡“√∂∑’Ë®–·¬°ºŸâªÉ«¬
«à“‡ªìπ°“√µ‘¥‡™◊ÈÕ ≥ ªí®®ÿ∫—πÀ√◊Õ‡§¬‰¥â√—∫°“√µ‘¥‡™◊ÈÕ¡“°àÕπ
‡π◊ËÕß®“°ºŸâ∑’Ë ‡§¬µ‘¥‡™◊ÈÕ¡“°àÕπ°Á®–¡’·Õπµ‘∫Õ¥’µàÕ
B. pseudomallei ™π‘¥ IgG Õ¬Ÿà„π°√–· ‡≈◊Õ¥‚¥¬∑’Ë
·Õπµ‘∫Õ¥’π’ÈÕ“®®–¡’Õ“¬ÿÕ¬Ÿà‰¥âπ“π°«à“ 5 ªï(3)  ”À√—∫ªí≠À“
„π°“√µ√«®À“·Õπµ‘∫Õ¥’™π‘¥ IgG ®“°°“√»÷°…“∑’Ëºà“π¡“
æ∫«à“¡’§«“¡‰«„π°“√µ√«®µË”¡“° À≈—ß®“°ºŸâªÉ«¬‡§¬¡’°“√
µ‘¥‡™◊ÈÕ§√—Èß·√°∑’Ë‰¡à· ¥ßÕ“°“√ ¥â«¬‡Àµÿπ’È®÷ß‰¥â¡’°“√æ—≤π“
‡æ◊ËÕ∑’Ë®–À“·Õπµ‘∫Õ¥’∑’Ë‡À¡“– ¡·≈–¡’§«“¡®”‡æ“–‡æ◊ËÕ∑’Ë
®–„™â„π°“√µ√«®À“·Õπµ‘‡®π¢Õß‡™◊ÈÕÕ¬à“ß√«¥‡√Á« ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß°“√æ¬“¬“¡∑’Ë®–º≈‘µ‚¡‚π‚§≈πÕ≈À√◊Õ
‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë¡’§«“¡®”‡æ“– Ÿß‡æ◊ËÕ∑’Ë®–π”‰ª„™â
„π°“√æ—≤π“·≈–º≈‘µ™ÿ¥°“√µ√«®«‘π‘®©—¬∑’Ë¡’§«“¡∂Ÿ°µâÕß
·≈–√«¥‡√Á«¬‘Ëß¢÷Èπ‡æ◊ËÕπ”¡“„™â∑¥·∑π°“√µ√«®«‘π‘®©—¬„π
ªí®®ÿ∫—π ‡™àπ °“√µ√«®À“  exotoxin „π à«π„ ¢ÕßπÈ”‡≈’È¬ß
‡™◊ÈÕ¥â«¬«‘∏’ ELISA, °“√µ√«®À“‚ª√µ’π∑’Ëª≈àÕ¬ÕÕ°¡“®“°
µ—«‡™◊ÈÕ(4) ‚¥¬°“√„™â‚¡‚π‚§≈πÕ≈µàÕ à«πºπ—ß‡´≈≈å¢Õß‡™◊ÈÕ(5)

‡™àπ LPS(6), 30 kDa protein(7) ·≈– à«π¢Õß exopoly-
saccharide(8)  πÕ°®“°π’È¬—ß¡’°“√»÷°…“‡æ◊ËÕæ—≤π“·Õπµ‘∫Õ¥’
‡æ◊ËÕ„™â‡ªìπ‡§√◊ËÕß¡◊Õ ”À√—∫°“√√—°…“‚√§‡¡≈‘ÕÕ¬‚¥ ‘ 
Õ¬à“ß‰√°Áµ“¡°Á¬—ß¡’¢âÕ®”°—¥∑’Ë°“√»÷°…“ à«π„À≠à¬—ß‡ªìπ‡æ’¬ß
°“√„™âª√–‚¬™πå®“°·Õπµ‘∫Õ¥’µàÕ à«πª√–°Õ∫¿“¬πÕ°
¢Õß·∫§∑’‡√’¬À√◊ÕµàÕ à«π∑’Ë¬—ß‰¡à‰¥â∑”°“√»÷°…“§ÿ≥≈—°…≥–
¢Õß·Õπµ‘∫Õ¥’π—ÈπÊ  ¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’È®÷ß¡’§«“¡ π„®
∑’Ë®–»÷°…“§ÿ≥≈—°…≥–¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ
B. pseudomallei ‡æ◊ËÕ»÷°…“»—°¬¿“æ„π°“√„™âª√–‚¬™πå
‡æ◊ËÕ°“√«‘π‘®©—¬·≈–°“√»÷°…“°≈‰°∑’ËÕ“®®–‡°’Ë¬«¢âÕß°—∫°“√
°àÕ‚√§ ‡æ◊ËÕ∑’Ë®–π”‰ª Ÿà°“√æ—≤π“°“√«‘π‘®©—¬·≈–°“√√—°…“
À√◊Õ·¡â·µà‡æ◊ËÕ°“√æ—≤π“‡ªìπ«—§´’π„π°“√ªÑÕß°—π‚√§
‡¡≈‘ÕÕ¬‚¥ ‘ 

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
·Õπµ‘‡®π
1. ·Õπµ‘‡®π¢Õß‡™◊ÈÕ B. pseudomallei (extracted

antigens) ®”π«π 24 isolates ´÷Ëß·¬°‰¥â®“° ‘Ëß àßµ√«®
¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ septicemic melioidosis

®“°°“√‡æ“–‡™◊ÈÕ„πÀπà«¬®ÿ≈™’««‘∑¬“§≈‘π‘°‚√ßæ¬“∫“≈
»√’π§√‘π∑√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ(9)

2. ·Õπµ‘‡®π¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ¢Õß°“√µ‘¥
‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ ”À√—∫„™â∑¥ Õ∫ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡ (whole
killed cells) ®”π«π 12 ™π‘¥ ‰¥â·°à B. pseudomallei
K96243  ”À√—∫„™â‡ªìπ‡™◊ÈÕ§«∫§ÿ¡, Enterobacter spp,
Escherichia coli , Staphylococcus aureus,
Staphylococcus epidermidis, Proteous mirabilis,
Salmonella enterica serovar Typhimurium,
Burkholderia cepacia, Klebsiella pneumaniae,
Pseudomonas aeruginosa,  Aeromonas sobia ·≈–
β- Streptococcus spp ‚¥¬∑”°“√‡æ“–‡≈’È¬ß„π BHI broth
∑’Ë 37 Õß»“‡´≈‡ ’́¬  π“π 24 ™—Ë«‚¡ß ®“°π—Èπ¶à“‡™◊ÈÕ¥â«¬
10% paraformaldehyde ªíòπ≈â“ß¥â«¬ PBS (pH 7.4)

3. ·Õπµ‘‡®π °—¥¢Õß‡™◊ÈÕ B. pseudomallei (crude
extracted antigens) „™â«‘∏’ veronal buffer extract(10)

·Õπµ‘∫Õ¥’
1. Mouse polyclonal anti-B. pseudomallei ´÷Ëß

‡µ√’¬¡¡“®“°°“√©’¥°√–µÿâπÀπŸ BALB/C ¥â«¬ crude
extracted antigens ¢Õß‡™◊ÈÕ B. pseudomallei(10)

2. Rabbit polyclonal anti-B. pseudomallei ´÷Ëß
‡µ√’¬¡¡“®“°°“√©’¥°√–µÿâπ°√–µà“¬¥â«¬ crude extract
antigen ¢Õß‡™◊ÈÕ B. pseudomallei ®“°°“√»÷°…“¢Õß
Õ√ÿ≥√—∞ √à¡æƒ°…å ·≈–§≥–(10)

°“√»÷°…“ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡¢Õß polyclonal anti-
B. pseudomallei antibody ‚¥¬«‘∏’ Indirect ELISA

„™â·Õπµ‘‡®π™π‘¥∑—Èßµ—«¢Õß‡™◊ÈÕ B. pseudomallei À√◊Õ
‡™◊ÈÕ·∫§∑’‡√’¬ (whole killed cells) ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬
‡¡≈‘ÕÕ¬‚¥ ‘ ·≈–‡™◊ÈÕ·∫§∑’‡√’¬Õ◊Ëπ∑’Ë‡ªìπ “‡Àµÿ¢Õß°“√
µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ ‰¥â·°à Enterobacter spp,
Escherichia coli , Staphylococcus aureus,
Staphylococcus epidermidis, Proteous mirabilis,
Salmonella enterica serovar Typhimurium,
Burkholderia cepacia, Klebsiella pneumaniae,
Pseudomonas aeruginosa, Aeromonas sobia ·≈–
β-Streptococcus spp ª√—∫‡™◊ÈÕ„Àâ‰¥âª√‘¡“≥ 107 ‡´≈≈å
µàÕ¡‘≈≈‘≈‘µ√ „π 0.1 M carbonate-bicarbonate buffer (pH
9.6) ‡µ‘¡≈ß„π‡æ≈∑ ELISA ª√‘¡“≥ 100 ‰¡‚§√≈‘µ√
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π”‰ªÕ∫∑’Ë 37 Õß»“‡´≈‡´’¬  3 ™—Ë«‚¡ß À√◊Õ 4 Õß»“‡´≈‡´’¬ 
¢â“¡§◊π ®“°π—Èπ block ¥â«¬ 5% skimed milk Õ∫∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß 60 π“∑’ ·≈â«∑¥ Õ∫ªØ‘°‘√‘¬“°—∫ mouse
polyclonal anti-B. pseudomallei antibody ∑’Ë‡®◊Õ®“ß„π
PBS ∑’Ë¡’ 0.05% Tween20 ‚¥¬¡’ culture medium ‡ªìπ
negative control Õ∫∑’Ë 37 Õß»“‡´≈‡ ’́¬  90 π“∑’
®“°π—Èπ‡µ‘¡ alkaline phosphatase conjugated rabbit anti-
mouse IgG ‡®◊Õ®“ß 1: 4000 Õ∫∑’Ë 37 Õß»“‡´≈‡´’¬  90
π“∑’ ‡µ‘¡ p-nitrophenyl  phosphate ‡ªìπ substrate ‡ªìπ
‡«≈“ 45 π“∑’ Õà“πº≈∑’Ë§«“¡¬“«§≈◊Ëπ 405 π“‚π‡¡µ√ ¥â«¬
‡§√◊ËÕß ELISA reader (Sunrise, Tecan, Crailsheim,
Germany)

°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ‡æ◊ËÕ‡µ√’¬¡ à«π„  ”À√—∫°“√µ√«®«—¥
·Õπµ‘‡®π¢Õß ‡™◊ÈÕ B. pseudomallei

∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ B. pseudomallei K96243 „π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« (LB broth) ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√ ‚¥¬
‡√‘Ë¡µâπ§«“¡‡¢â¡¢âπ¢Õß®”π«π‡™◊ÈÕµà“ßÊ°—π Õ∫∑’Ë 37 Õß»“
‡´≈‡´’¬  ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß ®“°π—Èπ∑”°“√π—∫®”π«π‡™◊ÈÕ
·∫§∑’‡√’¬¥â«¬‡∑§π‘§°“√π—∫‚§‚≈π’(11) æ√âÕ¡∑—Èßªíòπ‡°Á∫ à«π
„ ¢Õß‡™◊ÈÕ‡æ◊ËÕπ”‰ªµ√«®À“·Õπµ‘‡®π¥â«¬‡∑§π‘§ Sandwich
ELISA µàÕ‰ª  ÷́Ëß‡∑§π‘§∑’Ë‡°’Ë¬«¢âÕß°—∫ ‡™◊ÈÕ B. pseu-
domallei ∑’Ë¡’™’«‘µ®–∂Ÿ°∑”°“√∑¥≈Õß¿“¬„πÀâÕß biosafty
level 3 ∑ÿ°°“√∑¥≈Õß

°“√µ√«®À“·Õπµ‘‡®π¢Õß‡™◊ÈÕ B. pseudomallei ‚¥¬
«‘∏’ Sandwich ELISA

„™â Rabbit polyclonal anti-B. pseudomallei antibody
∑’Ë§«“¡‡¢â¡¢âπ 1:1000 „π 0.1 M carbonate-bicarbonate
buffer (pH 9.6) ‡µ‘¡≈ß„π‡æ≈∑ ELISA ª√‘¡“≥ 100
‰¡‚§√≈‘µ√ π”‰ªÕ∫∑’Ë 37 Õß»“‡´≈‡´’¬  3 ™—Ë«‚¡ß À√◊Õ 4
Õß»“‡´≈‡´’¬  ¢â“¡§◊π ®“°π—Èπ block ¥â«¬ 5% skimed
milk Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 60 π“∑’ ·≈â«∑¥ Õ∫ªØ‘°‘√‘¬“°—∫
crude extracted antigens ¢Õß B. pseudomallei ‡æ◊ËÕ‡ªìπ
positive control À√◊Õ à«π„ ¢ÕßπÈ”‡≈’È¬ß‡æ“–‡≈’È¬ß‡™◊ÈÕ∑’Ë
‡®◊Õ®“ß „π PBS ∑’Ë¡’ 0.05% Tween20 ‚¥¬¡’ culture
medium ‡ªìπ negative control Õ∫∑’Ë 37 Õß»“‡´≈‡´’¬ 
90 π“∑’ ®“°π—Èπ‡µ‘¡ 1:1000 ¢Õß mouse polyclonal anti-
B. pseudomallei antibody ∑’Ë‡®◊Õ®“ß„π PBS ∑’Ë¡’ 0.05%
Tween20 ≈ß‰ªÀ≈ÿ¡≈– 50 ‰¡‚§√≈‘µ√ Õ∫∑’Ë 37 Õß»“

‡´≈‡´’¬  90 π“∑’ ®“°π—Èπ‡µ‘¡ alkaline phosphatase
conjugated rabbit anti-mouse IgG ‡®◊Õ®“ß 1: 4000 Õ∫
∑’Ë 37 Õß»“‡´≈‡´’¬   90 π“∑’ ‡µ‘¡ p-nitrophenyl
phosphate ‡ªìπ substrate ‡ªìπ‡«≈“ 45 π“∑’ Õà“πº≈∑’Ë
§«“¡¬“«§≈◊Ëπ 405 π“‚π‡¡µ√ ¥â«¬‡§√◊ËÕß ELISA reader
(Sunrise, Tecan, Crailsheim, Germany)

°“√‡µ√’¬¡‡´≈≈å·¡§‚§√ø“®®“° U937 cell line
‡µ√’¬¡‡´≈≈å·¡§‚§√ø“®‚¥¬„™â monocyte cell line

(U937)  ‚¥¬°“√‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡´≈≈å Dulbeccoûs
Modified Eagle Medium ́ ÷Ëß¡’ 10% fetal bovine serum
Õ¬Ÿà ®“°π—Èπ°√–µÿâπ U937 ¥â«¬ PMA §«“¡‡¢â¡¢âπ 10
π“‚π‚¡≈“√å ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®–‰¥â U937-derived
macrophages(12) ®“°π—Èπ≈â“ß PMA ÕÕ°‡æ◊ËÕæ—°‡´≈≈å‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß ·≈â«∑”°“√π—∫®”π«π‡´≈≈å„Àâ‰¥â ®”π«π 4
x 105 ‡´≈≈å/À≈ÿ¡¢Õß‡æ≈∑‡æ“–‡≈’È¬ß‡´≈≈å ∑‘Èß‰«â„Àâ‡´≈≈å
‡°“–‡æ≈∑Õ¬à“ßπâÕ¬ 12 ™—Ë«‚¡ß ‡æ◊ËÕ„™â ”À√—∫∑” Cell
invasion assay µàÕ‰ª

°“√»÷°…“º≈¢Õß·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà‡´≈≈å·¡§‚§√-
ø“® ¢Õß‡™◊ÈÕ B. pseudomallei

π”‡™◊ÈÕ B. pseudomallei ¡“º ¡°—∫‚æ≈’‚§≈πÕ≈
·Õπµ‘∫Õ¥’ (pAb) µàÕ‡™◊ÈÕ B. pseudomallei (Bps),
·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ E. coli (Ec) ∑’Ë‡®◊Õ®“ß 1: 1000 ·≈–
 ¿“«–∑’Ë‰¡à¡’·Õπµ‘∫Õ¥’ Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 45 π“∑’
®“°π—Èπ„™â 500 ‰¡‚§√≈‘µ√ ¡“∑”°“√‡æ“–‡≈’È¬ß√à«¡°—∫‡´≈≈å
·¡§‚§√ø“® (U937-derived macrophages) ®”π«π 4 x
105 ‡´≈≈å/À≈ÿ¡¢Õß‡æ≈∑‡æ“–‡≈’È¬ß‡´≈≈å ‚¥¬ª√—∫®”π«π
‡™◊ÈÕ B. pseudomallei „Àâ‰¥â Multiplicity of Infection
(MOI) ‡∑à“°—∫ 1, 3, 10 À√◊Õ 30 Õ∫∑’Ë 37 Õß»“‡´≈‡´’¬ 
5% §“√å∫Õπ‰¥ÕÕ°‰´¥å ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ®“°π—Èπ≈â“ß
·∫§∑’‡√’¬¿“¬πÕ°‡´≈≈åÕÕ° 2 §√—Èß ¥â«¬ PBS ·≈–¶à“‡™◊ÈÕ
·∫§∑’‡√’¬∑’ËÕ¬Ÿà¿“¬πÕ°‡´≈≈å¥â«¬¬“ kanamycin (Gibco,
Invitrogen corporation, USA) §«“¡‡¢â¡¢âπ 250
‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ Õ∫∑’Ë 37 Õß»“‡´≈‡´’¬   5%
§“√å∫Õπ‰¥ÕÕ°‰´¥å ‡ªìπ‡«≈“ 30 π“∑’ ®“°π—Èπ®–∑”°“√
µ√«®°“√¡’™’«‘µ¢Õß‡´≈≈å·¡§‚§√ø“® (U937-derived
macrophages) ‚¥¬°“√¬âÕ¡¥â«¬ ’ trypan blue ·≈–
∑”°“√µ√«®À“ª√‘¡“≥·∫§∑’‡√’¬∑’ËÕ¬Ÿà¿“¬„π‡´≈≈å ‚¥¬„™â 1%
triton X-100 ª√‘¡“≥ 500 ‰¡‚§√≈‘µ√ ∑‘Èß‰«â‡ªìπ‡«≈“ 5
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π“∑’ ‡æ◊ËÕ„Àâºπ—ß‡´≈≈å·µ° À≈—ß®“°π—ÈπÀ¬¥≈ß∫πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ (LB agar) ∑”°“√π—∫·∫§∑’‡√’¬∑’ËÕ¬Ÿà¿“¬„π‡´≈≈å
¥â«¬‡∑§π‘§°“√π—∫‚§‚≈π’(11)

º≈°“√»÷°…“
®“°°“√»÷°…“ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡¢Õß‚æ≈’‚§≈πÕ≈

·Õπµ‘∫Õ¥’µàÕ B. pseudoamllei °—∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ
∑’Ë‡ªìπ “‡Àµÿ¢Õß°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ ´÷Ëß‰¥â·°à
Enterobacter spp, Escherichia coli, Staphylococcus
aureus, Staphylococcus epidermidis, Proteous

mirabilis, Salmonella enterica serovar Typhimurium,
Burkholderia cepacia, Klebsiella pneumaniae,
Pseudomonas aeruginosa, Aeromonas sobia ·≈–
β-streptococcus spp π—Èπ‰¡àæ∫°“√‡°‘¥ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡
√–À«à“ß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ B. pseudomallei °—∫
‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ∑’Ëπ”¡“»÷°…“ ¬°‡«âπ°“√‡°‘¥ªØ‘°‘√‘¬“
¢â“¡°≈ÿà¡°—∫‡™◊ÈÕ Burkholderia cepacia „π√–¥—∫µË”Ê (√Ÿª∑’Ë
1) ·µàÕ¬à“ß‰√°Áµ“¡ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èππ—Èπ “¡“√∂·¬°‰¥âÕ¬à“ß
™—¥‡®π√–À«à“ßªØ‘°‘√‘¬“∑’Ë‡°‘¥°—∫µ—«‡™◊ÈÕ B. pseudomallei
°—∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ

√Ÿª∑’Ë 1 °“√»÷°…“ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ B. pseudomallei °—∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ∑’Ë‡ªìπ “‡Àµÿ
¢Õß°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥¥â«¬«‘∏’ indirect ELISA

®“°°“√»÷°…“§«“¡ “¡“√∂¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’
„π°“√µ√«®«—¥‡™◊ÈÕ B. pseudomallei ∑’Ë·¬°®“° ‘Ëß àßµ√«®
¢ÕßºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥®”π«π 24 isolates ‚¥¬
«‘∏’ indirect ELISA æ∫«à“ ‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’

 “¡“√∂®—∫°—∫‡™◊ÈÕ‰¥â∑ÿ°µ—«‚¥¬ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ¡’√–¥—∫∑’Ë
„°≈â‡§’¬ß°—π ¬°‡«âπ„π‡™◊ÈÕÀ¡“¬‡≈¢ S20 ÷́ËßªØ‘°‘√‘¬“∑’Ë‡°‘¥
¢÷Èπ®–µË”°«à“„πµ—«Õ¬à“ßÕ◊ËπÊ ¥—ß· ¥ß„π √Ÿª∑’Ë 2
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®“°°“√»÷°…“§«“¡ “¡“√∂¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’
µàÕ‡™◊ÈÕ B. pseudomallei ‡æ◊ËÕ„™â„π°“√µ√«®À“·Õπµ‘‡®π
 ”À√—∫°“√«‘π‘®©—¬ ´÷Ëß‰¥â∑”°“√µ√«®«—¥„π à«π„ ¢ÕßπÈ”

‡≈’È¬ß‡™◊ÈÕ æ∫«à“ “¡“√∂µ√«®·Õπµ‘‡®π∑’Ëª≈àÕ¬ÕÕ°¡“®“°
µ—«‡™◊ÈÕπâÕ¬∑’Ë ÿ¥§◊Õ 1.5 x 104 cfu/ml (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 2 · ¥ß§«“¡ “¡“√∂¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’„π°“√µ√«®«—¥‡™◊ÈÕ B. pseudomallei ∑’Ë·¬°®“° ‘Ëß àßµ√«®¢ÕßºŸâªÉ«¬
∑’Ëµ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥®”π«π 24 isolates ‚¥¬«‘∏’ indirect ELISA

√Ÿª∑’Ë 3 · ¥ß§«“¡ “¡“√∂¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’„π°“√µ√«®«—¥·Õπµ‘‡®π∑’Ë∂Ÿ°ª≈àÕ¬ÕÕ°¡“®“°µ—«‡™◊ÈÕ B. pseudomallei
„π à«π„ ¢ÕßπÈ”‡≈’È¬ß∑’Ë∑”°“√‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß‚¥¬«‘∏’ Sandwich ELISA ‚¥¬¡’ 1 ‰¡‚§√°√—¡/‰¡‚§√≈‘µ√
¢Õß crude extracted antigen of B. pseudomallei (crude Ag) „™â‡ªìπ positive control ·≈– medium  ”À√—∫
negative control



20 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 1 ë ¡°√“§¡-‡¡…“¬π 2552

®“°°“√»÷°…“º≈¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà
‡´≈≈å·¡§‚§√ø“® (U337-derived macrophages) ¢Õß‡™◊ÈÕ
B. pseudomallei ‚¥¬‡∑§π‘§ Cell invasion assay
æ∫«à“„π ¿“«–∑’Ë¡’‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’π—Èπ¡’®”π«π‡™◊ÈÕ
B. pseudomallei ¿“¬„π‡´≈≈å·¡§‚§√ø“®„πª√‘¡“≥∑’Ë

¡“°°«à“„π ¿“«–∑’Ë‰¡à¡’·Õπµ‘∫Õ¥’À√◊Õ ¿“«–∑’Ë¡’‚æ≈’‚§≈
πÕ≈·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ E. coli ·≈–‰¡àæ∫§«“¡·µ°µà“ß
¢Õß®”π«π·∫§∑’‡√’¬¿“¬„π‡´≈≈å√–À«à“ß ¿“«–∑’Ë‰¡à¡’·≈–¡’
·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ E. coli ¥—ß √Ÿª∑’Ë 4

√Ÿª∑’Ë 4 A: º≈°“√»÷°…“º≈¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà‡´≈≈å·¡§‚§√ø“® (U937-derived macrophages) ¢Õß
‡™◊ÈÕ B. pseudomallei ‚¥¬‡∑§π‘§ Cell invasion assay ‚¥¬π”‡™◊ÈÕ B. pseudomallei ¡“º ¡°—∫‚æ≈’‚§≈πÕ≈
·Õπµ‘∫Õ¥’ (pAb) µàÕ‡™◊ÈÕ B. pseudomallei (Bps), ·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ E. coli (Ec) ∑’Ë‡®◊Õ®“ß 1: 1000 ·≈–
 ¿“«–∑’Ë‰¡à¡’·Õπµ‘∫Õ¥’ ®“°π—Èπ‡æ“–‡≈’È¬ß√à«¡°—∫·¡§‚§√ø“® (U937-derived macrophages) ∑’Ë MOI ‡∑à“°—∫ 3,
10 ·≈– 30 B: º≈°“√»÷°…“º≈¢Õß‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà‡´≈≈å·¡§‚§√ø“® (U937-derived
macrophages) ¢Õß‡™◊ÈÕ B. pseudomallei ‚¥¬‡∑§π‘§ Cell invasion assay ‚¥¬π”‡™◊ÈÕ B. pseudomallei
¡“º ¡°—∫‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’ (pAb) µàÕ‡™◊ÈÕ B. pseudomallei (Bps), ·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ E. coli (Ec)
∑’Ë‡®◊Õ®“ß 1: 1000 ·≈– ¿“«–∑’Ë‰¡à¡’·Õπµ‘∫Õ¥’ ®“°π—Èπ‡æ“–‡≈’È¬ß√à«¡°—∫·¡§‚§√ø“® (U937-derived macrophages)
∑’Ë MOI ‡∑à“°—∫ 1, 3 ·≈– 10
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
„π°“√»÷°…“ª√–‚¬™πå¢Õß°“√„™â‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’

µàÕ‡™◊ÈÕ B. pseudomallei ‡æ◊ËÕ„™â„π°“√µ√«®«‘π‘®©—¬‚√§
‡¡≈‘ÕÕ¬‚¥ ‘  º≈°“√»÷°…“∑’Ë‰¥â„π°“√∑¥ Õ∫§«“¡®”‡æ“–
¢Õß·Õπµ‘∫Õ¥’ ‚¥¬°“√∑¥ Õ∫°—∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ∑’Ë
‡ªìπ “‡Àµÿ¢Õß°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ ‰¥â·°à
Enterobacter spp, Escherichia coli, Staphylococcus
aureus, Staphylococcus epidermidis, Proteous
mirabilis, Salmonella enterica serovar Typhimurium,
Burkholderia cepacia, Klebsiella pneumaniae,
Pseudomonas aeruginosa, Aeromonas sobia and
β-Streptococcus spp ´÷Ëß‰¡àæ∫°“√‡°‘¥ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡
°—∫‡™◊ÈÕ·∫§∑’‡√’¬‡À≈à“π’È ·µàæ∫«à“¡’°“√‡°‘¥ªØ‘°‘√‘¬“¢â“¡
°≈ÿà¡„π√–¥—∫µË”°—∫‡™◊ÈÕ Burkholderia cepacia ÷́Ëß‡ªìπ‡™◊ÈÕ
species ∑’Ë¡’§«“¡„°≈â‡§’¬ß°—π¡“°°—∫‡™◊ÈÕ B. pseudomallei
Õ¬à“ß‰√°Áµ“¡ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ “¡“√∂·¬°‰¥âÕ¬à“ß™—¥‡®π
√–À«à“ßªØ‘°‘√‘¬“°—∫µ—«‡™◊ÈÕ B. pseudomallei °—∫‡™◊ÈÕ
·∫§∑’‡√’¬™π‘¥Õ◊Ëπ ´÷Ëß®“°º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“
‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’π—Èπ  “¡“√∂π”¡“„™â„π°“√µ√«®
«‘π‘®©—¬ B. pseudomallei „π°√–· ‡≈◊Õ¥‰¥â ·≈–πÕ°®“°π’È
º≈∑”°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√µ√«®«—¥‡™◊È Õ
B. pseudomallei ∑’Ë·¬°®“° ‘Ëß àßµ√«®¢ÕßºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ
„π°√–· ‡≈◊Õ¥®”π«π 24 isolates · ¥ß„Àâ‡ÀÁπ«à“‚æ≈’
‚§≈πÕ≈·Õπµ‘∫Õ¥’ “¡“√∂®—∫°—∫‡™◊ÈÕ‰¥â∑ÿ°µ—«Õ¬à“ß‚¥¬
ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ¡’√–¥—∫∑’Ë„°≈â‡§’¬ß°—π ¬°‡«âπ„π‡™◊ÈÕÀ¡“¬‡≈¢
S20 ´÷ËßªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ®–µË”°«à“„πµ—«Õ¬à“ßÕ◊ËπÊ (√Ÿª∑’Ë 2)
º≈∑’Ë‡°‘¥¢÷Èππ’ÈÕ“®‡°‘¥®“°§«“¡‡ ◊ËÕ¡ ¿“æ¢Õß‡™◊ÈÕÀ¡“¬‡≈¢
S20 ®“°°“√‡°Á∫∑’Ë‰¡à‡À¡“– ¡ ‡æ◊ËÕ¬◊π¬—π ¡¡µ‘∞“ππ’È
ºŸâ«‘®—¬‰¥â∑”°“√∑¥ Õ∫‚¥¬«‘∏’ western blotting assay æ∫
«à“ S20 ¡’°“√‡ ◊ËÕ¡ ¿“æ¢Õß‚ª√µ’π‡¡◊ËÕ‡∑’¬∫°—∫‡™◊ÈÕ
µ—«Õ¬à“ßÕ◊Ëπ∑’Ë§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ‡∑à“°—π º≈°“√»÷°…“π’È
™’È„Àâ‡ÀÁπ«à“‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’π—Èπ “¡“√∂®—∫‰¥â°—∫‡™◊ÈÕ
®“°µ—«Õ¬à“ßºŸâªÉ«¬∑’Ë·µ°µà“ß°—π‰¥â

°“√»÷°…“§√—Èßπ’È¬—ß‰¥â∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ„πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ‡æ◊ËÕ„Àâ¡’ ¿“«–‡™àπ‡¥’¬«°—∫°“√‡æ“–‡≈’È¬ß„π¢«¥
‡≈’È¬ß‡™◊ÈÕ (hemoculture) ́ ÷Ëßº≈°“√µ√«®À“·Õπµ‘‡®π¢Õß‡™◊ÈÕ
„π à«π„ ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕπ—Èπ æ∫«à“‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’
µàÕ‡™◊ÈÕ B. pseudomallei  “¡“√∂µ√«®«—¥·Õπµ‘‡®π∑’Ë

ª≈àÕ¬ÕÕ°¡“®“°µ—«‡™◊ÈÕ„π®”π«ππâÕ¬∑’Ë ÿ¥§◊Õ 1.5 x 104

cfu/ml  ®“°√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“¢Õß Anantagool ·≈–
§≥– „πªï æ.». 2543 ÷́Ëß‰¥â∑”°“√µ√«®«‘π‘®©—¬·Õπµ‘‡®π
¢Õß‡™◊ÈÕ ®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë‰¡à‰¥â∑”°“√ªíòπ·¬° à«π„ ‚¥¬«‘∏’
latex agglutination ‚¥¬„™â‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë
®”‡æ“–°—∫‚ª√µ’π¢π“¥ 200 kDa ¢Õß‡™◊ÈÕ B. pseudomallei
´÷Ëß “¡“√∂µ√«®®”π«π·∫§∑’‡√’¬∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë “¡“√∂‡°‘¥
ªØ‘°‘√‘¬“§◊Õ 1-2 x 106 cfu/ml(13)  °“√»÷°…“§√—Èßπ’È¬—ßæ∫«à“
‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’¡’º≈∑”„Àâ‡™◊ÈÕ B. pseudomallei
 “¡“√∂‡¢â“ Ÿà‡´≈≈å·¡§‚§√ø“®‰¥â¡“°¢÷Èπ „π¢≥–∑’Ë ¿“«–∑’Ë
¡’‚æ≈’‚§≈πÕ≈·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ E. coli π—Èπ‰¡à¡’º≈µàÕ°“√
‡¢â“ Ÿà‡´≈≈å¢Õß‡™◊ÈÕ´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡®”‡æ“–¢Õß
·Õπµ‘∫Õ¥’„π°“√ àß‡ √‘¡‡™◊ÈÕ·∫§∑’‡√’¬‡¢â“ Ÿà‡´≈≈å ¥—ß√Ÿª∑’Ë 4
´÷Ëß°“√»÷°…“§√—Èßπ’È„Àâº≈∑’Ë Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Ho ·≈–
§≥– „πªï æ.». 2540 æ∫«à“„π ¿“«–∑’Ë∑”°“√ opsonization
‡™◊ÈÕ B. pseudomallei ¥â«¬´’√—¡¢ÕßºŸâªÉ«¬‡¡≈‘ÕÕ¬‚¥ ‘  À√◊Õ
 ¿“«–∑’Ë¡’‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’π—Èπ∑”„Àâ·∫§∑’‡√’¬‡¢â“ Ÿà
‡´≈≈å polymorphonuclear leukocyte ‡æ‘Ë¡¡“°¢÷Èπ
„π¢≥–‡¥’¬«°—π„π ¿“«–∑’Ë¡’§Õ¡æ≈’‡¡âπµåπ—Èπæ∫«à“‡´≈≈å
polymorphonuclear leukocyte ¡’§«“¡ “¡“√∂„π°“√¶à“
·∫§∑’‡√’¬‰¥â‡æ‘Ë¡¡“°¬‘Ëß¢÷Èπ(14) ´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß∫∑∫“∑
 ”§—≠¢Õß·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà‡´≈≈å¢Õß‡™◊ÈÕ·∫§∑’‡√’¬
´÷ËßÕ“®®– àß‡ √‘¡°“√¶à“‡™◊ÈÕ‚¥¬‡´≈≈å polymorphonuclear
leukocyte ÷́Ëß„π°“√»÷°…“§√—Èßπ’È ‰¥â· ¥ß‡æ’¬ßº≈¢Õß
·Õπµ‘∫Õ¥’µàÕ°“√‡¢â“ Ÿà‡´≈≈å¢Õß‡™◊ÈÕ B. pseudomallei
Õ¬à“ß‰√°Áµ“¡‡ªìπ∑’Ëπà“ π„®Õ¬à“ß¬‘Ëß∑’Ë®–»÷°…“°≈‰°°“√‡¢â“ Ÿà
‡´≈≈å·≈–º≈¢Õß·Õπµ‘∫Õ¥’µàÕ°“√¶à“‡™◊ÈÕÀ√◊Õ°“√π”‰ª Ÿà
°“√ àß‡ √‘¡°“√‡°‘¥æ¬“∏‘ ¿“æµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß«‘∑¬“π‘æπ∏å√–¥—∫ª√‘≠≠“‚∑

À≈—° Ÿµ√«‘∑¬“»“ µ√å°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ´÷Ëß‰¥â√—∫∑ÿπ π—∫ πÿπ°“√»÷°…“®“°
»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√
∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ
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