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∫∑§—¥¬àÕ
Burkholderia pseudomallei ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§‡¡≈‘ÕÕ¬‚¥´‘  ́ ÷Ëß∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘µàÕÕ«—¬«–

À≈“¬ à«π¢Õß√à“ß°“¬ ‚¥¬‡©æ“–°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥∑’Ë‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ °“√µ√«®«‘π‘®©—¬
∑’Ë√«¥‡√Á«·≈–¡’ª√– ‘∑∏‘¿“æ®–™à«¬≈¥Õ—µ√“°“√‡ ’¬™’«‘µ¢ÕßºŸâªÉ«¬‰¥â °“√»÷°…“π’È„™â«‘∏’ conventional PCR ‚¥¬„™â LPS primers
∑’Ë¡’§«“¡®”‡æ“–µàÕ¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei ·≈–«‘∏’ real-time PCR ‚¥¬„™â 16S rDNA primers ‡æ◊ËÕµ√«®À“
¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei „πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬®”π«π 32 √“¬∑’Ë¡’Õ“°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥
·≈–‡¢â“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈¢Õπ·°àπ·≈–‚√ßæ¬“∫“≈„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ‚¥¬„π®”π«ππ’È
‡ªìπ‡™◊ÈÕ B. pseudomallei ®”π«π 19 √“¬ ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ®”π«π 13 √“¬ ‰¥â·°à
Burkholderia cepacia 1 √“¬, Escherichia coli 1 √“¬, Klebsiella pneumoniae 4 √“¬, 1 √“¬, Staphylococcus
aureus 3 √“¬, Streptococcus pneumoniae 1 √“¬·≈– group A Streptococcus 2 √“¬ º≈°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß«‘∏’
conventional PCR æ∫«à“¡’§à“ §«“¡‰« §«“¡®”‡æ“– §à“∑”π“¬º≈∫«°·≈–§à“∑”π“¬º≈≈∫ ‡ªìπ√âÕ¬≈– 37 (95% CI:15-
59), 92 (95% CI:78-100), 88 (95% CI: 65-100)  ·≈– 50 (95% CI:30-70)  µ“¡≈”¥—∫ ‡¡◊ËÕµ√«®«‘‡§√“–Àå¥â«¬«‘∏’
real-time PCR æ∫«à“¡’§à“§«“¡‰«‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 63 (95% CI: 41-85) ·≈–§à“§«“¡®”‡æ“–≈¥≈ß‡ªìπ√âÕ¬≈– 69 (95%
CI: 44-94) ‚¥¬¡’§à“∑”π“¬º≈∫«°√âÕ¬≈– 75 (95% CI: 54-96) ·≈–§à“∑”π“¬º≈≈∫√âÕ¬≈– 56 (95% CI: 32-81) ‡¡◊ËÕ
∑”°“√∑¥ Õ∫„π°≈ÿà¡ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ B. pseudomallei  ·≈–‡ ’¬™’«‘µ®”π«π 5 √“¬æ∫«à“«‘∏’ conventional PCR ·≈–«‘∏’
real-time PCR ¡’§à“§«“¡‰« Ÿß¢÷Èπ‡ªìπ√âÕ¬≈– 80 (95% CI: 45-100)   ·≈– 100 (95% CI: 100-100) µ“¡≈”¥—∫ ‚¥¬«‘∏’
conventional PCR  “¡“√∂µ√«®æ∫ B. pseudomallei „π°√–· ‡≈◊Õ¥‡¡◊ËÕ¡’®”π«π‡™◊ÈÕµË” ÿ¥ 103 cfu / ml ́ ÷Ëß«‘∏’ conventional
PCR ·≈–«‘∏’ real-time PCR  “¡“√∂µ√«®æ∫ª√‘¡“≥ DNA ¢Õß‡™◊ÈÕµË” ÿ¥ 10 pg ·≈– 50 fg µàÕªØ‘°‘√‘¬“ PCR µ“¡≈”¥—∫
«‘∏’ real-time PCR ¡’§«“¡‰«„π°“√µ√«®æ∫ B. pseudomallei „π°√–· ‡≈◊Õ¥ Ÿß°«à“®÷ßπà“®–‡À¡“– ”À√—∫„™â„π°“√µ√«®
«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ B. pseudomallei „π°√–· ‡≈◊Õ¥‡∫◊ÈÕßµâπ  „π¢≥–∑’Ë«‘∏’  conventional PCR ¡’§à“§«“¡®”‡æ“–·≈–
§à“∑”π“¬º≈∫«° Ÿß°«à“®÷ßπà“®–„™â ”À√—∫‡ªìπ«‘∏’µ√«®¬◊π¬—π°“√µ‘¥‡™◊ÈÕ B. pseudomallei ‡¡◊ËÕ„™â∑—Èß Õß«‘∏’√à«¡°—π
πà“®– “¡“√∂µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ B. pseudomallei „π°√–· ‡≈◊Õ¥‰¥âÕ¬à“ß√«¥‡√Á«·≈–∂Ÿ°µâÕß ‡ªìπ°“√≈¥Õ—µ√“°“√‡°‘¥
ªØ‘°‘√‘¬“°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥Õ¬à“ß√ÿπ·√ß   √«¡∑—Èß°“√‡ ’¬™‘«‘µ¢ÕßºŸâªÉ«¬®“°‚√§‡¡≈‘ÕÕ¬‚¥´‘ 

§” ”§—≠: æ’´’Õ“√å, ‡∫Õ√å‚§≈‡¥Õ‡√’¬ Ÿªá‚¥¡“≈‘‰Õ, °“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥

«‘»—π π’¬å ·∂«‡æ’¬1*, ™≈∏‘¥“  ÿ¿“æ√¡2, «—≤π™—¬  ÿ· ß√—µπå3, ™“≠«‘∑¬å ≈’≈“¬ÿ«—≤πå2, °“≠®π“ ‡≈‘»¡’¡ß§≈™—¬2

°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ‡∫Õ√å‚§≈‡¥Õ‡√’¬ Ÿªá‚¥¡“≈‘‰Õ
„πµ—«Õ¬à“ß‡≈◊Õ¥ºŸâªÉ«¬´÷Ëß¡’Õ“°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥¥â«¬«‘∏’

conventional PCR ·≈– real-time PCR
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Abstract
Burkholderia pseudomallei is a bacterium that causes a disease known as melioidosis. Infections of

B. pseudomallei appear in several organs including acute septicemia which showed high mortality rate. The
rapid and high efficient diagnostic test may reduce the mortality rate of melioidosis patients. We performed
conventional PCR using LPS primers and real-time PCR using 16S rDNA primers for detection of B. pseudomallei
in clinical blood specimens. Bacterial culture was used as a gold standard. Blood specimens from 32 suspected
bacterial septicemia patients were obtained from admitted patients in Khon Kaen Hospital and other hospitals in
the region. These consist of the patients with 19 B. pseudomallei and 13 other bacterial infections including
1 Burkholderia cepacia, 1 Escherichia coli, 4 Klebsiella pneumoniae, 1 Enterobacter species, 3 Staphylococcus
aureus, 1 Streptococcus pneumoniae and 2 group A Streptococcus. The sensitivity, specificity, positive and
negative predictive values were determined. Conventional PCR showed low sensitivity of 37 % (95% CI:15-59)
and high specificity of 92 % (95% CI:78-100) with 88 % (95% CI: 65-100) and 50 % (95% CI:30-70) of
positive predictive value (PPV) and negative predictive value (NPV), respectively. In contrast, a real-time PCR
and using of combination test showed higher sensitivity (63 %, 95% CI: 41-85) and lower specificity (69 %,
95% CI: 44-94) with 75 % (95% CI:54-96)  and 56 % (95% CI:32-81) of PPV and NPV, respectively.
In 5 melioidosis patients who have died, both PCR methods showed rising of sensitivity [80 % (95 % CI: 45-100)
and 100 % (95% CI: 100-100)], respectively. The lower detection limit of B. pseudomallei by conventional
PCR was 103 cfu/ml. The conventional PCR and real-time PCR could detect B. pseudomallei DNA of 10 pg
and 50 fg per PCR reaction, respectively. The higher sensitivity of real-time PCR may be useful for early
screening test, whereas the conventional PCR with higher specificity and PPV may be used as a confirmatory
test for diagnosis of B. pseudomallei. Therefore, the two assays may be used in combination as rapid molecular
diagnostic for melioidosis which might lead to a reduction in the mortality rate of melioidosis patients.

Keywords: PCR,  Burkholderia pseudomallei,  Bacterial septicemia
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∫∑π”
‡™◊ÈÕ Burkholderia pseudomallei  ‡ªìπ·∫§∑’‡√’¬

√Ÿª·∑àß ·°√¡≈∫ ÷́Ëß “¡“√∂·∫àßµ—«·≈–‡æ‘Ë¡®”π«π‰¥â
„π‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®—∫°‘π·≈–¬àÕ¬∑”≈“¬®ÿ≈™’æ ‡™àπ ·¡§‚§√ø“®
(macrophage) ·≈– polymorphonuclear leukocytes(1)

æ∫‰¥â „π¥‘π·≈–πÈ”¢Õß¿Ÿ¡‘¿“§„π‡¢µ√âÕπ‚¥¬æ∫¡“°
„π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ·≈–µÕπ‡Àπ◊Õ¢Õßª√–‡∑»
ÕÕ ‡µ√‡≈’¬ ‡™◊ÈÕ B. pseudomallei ‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥
‚√§µ‘¥‡™◊ÈÕ∑’Ë‡√’¬°«à“ ‡¡≈‘ÕÕ¬‚¥ ‘́  (melioidosis) ÷́Ëß‡ªìπ
 “‡Àµÿ ”§—≠¢Õß°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·≈–‡°‘¥
Õ—µ√“°“√ªÉ«¬µ“¬ Ÿß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß
ª√–‡∑»‰∑¬(2) ‚¥¬°“√µ‘¥‡™◊ÈÕ·≈–°“√·æ√à√–∫“¥¢Õß‚√§
 “¡“√∂æ∫‰¥â„πÕ—µ√“ Ÿß„π∫√‘‡«≥∑’Ë¡’°“√ª√–°Õ∫Õ“™’æ
° ‘°√√¡(3) πÕ°®“°π’È ¡’√“¬ß“π°“√µ√«®·¬°‡™◊ÈÕ®“°¥‘π
„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¢Õßª√–‡∑»‰∑¬¡’Õ—µ√“ Ÿß
∂÷ß√âÕ¬≈– 20.4 ÷́Ëß Ÿß°«à“„π¿“§‡Àπ◊Õ (√âÕ¬≈– 4.4)
¿“§°≈“ß (√âÕ¬≈– 6.1) ·≈–¿“§„µâ (√âÕ¬≈– 5.9 )(4)

‚√§ melioidosis µ‘¥µàÕ‰¥â∑“ß∫“¥·º≈∑’Ëº‘«Àπ—ß
∑“ß‡¥‘πÀ“¬„® ·≈–∑“ß‡¥‘πÕ“À“√ √–¬–øí°µ—« “¡“√∂
æ∫‰¥âµ—Èß·µà 2-3 «—π®π∂÷ßπ“πÀ≈“¬‡¥◊Õπ Õ“°“√¢Õß‚√§
¡’À≈“¬√Ÿª·∫∫ ‡™àπ °“√µ‘¥‡™◊ÈÕ„π√–∫∫∑“ß‡¥‘πÀ“¬„®
°“√µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß·≈–‡π◊ÈÕ‡¬◊ËÕÕàÕπ  °“√µ‘¥‡™◊ÈÕ„πÕ«—¬«–
¿“¬„πµà“ßÊ·≈–°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ ÷́ËßºŸâªÉ«¬
Õ“®‡ ’¬™’«‘µ‰¥â¿“¬„π 48-72 ™—Ë«‚¡ßÀ“°‰¥â√—∫°“√√—°…“‰¡à∑—π
°“√µ√«®«‘π‘®©—¬‚√§ melioidosis ∑“ßÀâÕßªØ‘∫—µ‘°“√
¡’∑—Èß«‘∏’°“√‡æ“–‡™◊ÈÕ·≈–°“√µ√«®∑“ß ’́‚√‚≈¬’ ‚¥¬«‘∏’°“√
‡æ“–‡™◊ÈÕ∂◊Õ‡ªìπ«‘∏’¡“µ√∞“π∑’Ë¡’§«“¡πà“‡™◊ËÕ∂◊Õ·µà„™â‡«≈“
À≈“¬«—π„π°“√µ√«®·¬°™π‘¥¢Õß‡™◊ÈÕ √«¡∑—Èß°“√‡æ“–·¬°‡™◊ÈÕ
Õ“®‰¥âº≈‰¡à¥’π—°„π°√≥’∑’ËºŸâªÉ«¬‰¥â√—∫¬“µâ“π®ÿ≈™’æ¡“°àÕπ
 à«π°“√µ√«®∑“ß´’‚√‚≈¬’∑’Ë„™âÕ¬Ÿàªí®®ÿ∫—π„π‚√ßæ¬“∫“≈¢Õπ·°àπ
§◊Õ «‘∏’ indirect hemagglutination antibody test (IHA)
¡’§«“¡‰«·≈–§«“¡®”‡æ“–§àÕπ¢â“ßµË” ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
«‘∏’°“√µ√«®∑“ß ’́‚√‚≈¬’™π‘¥Õ◊Ëπ ‡™àπ Enzyme-linked
immunosorbent assay (ELISA) √«¡∑—Èß«‘∏’°“√µ√«®À“
 “√¥’‡ÕÁπ‡Õ¢Õßµ—«‡™◊ÈÕ¥â«¬(5)

ªí®®ÿ∫—π¡’°“√æ—≤π“«‘∏’æ’´’Õ“√å (polymerase chain
reaction À√◊Õ PCR)  ”À√—∫µ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ
B. pseudomallei ‡æ‘Ë¡¡“°¢÷Èπ‚¥¬µ√«®À“¬’π∑’Ë ”§—≠

À≈“¬™π‘¥ ‡™àπ °“√µ√«®¬’π 23S rRNA (6) À√◊Õ°“√µ√«®
À“¬’π 16S rRNA ¢Õß‡™◊ÈÕ B. pseudomallei „πµ—«Õ¬à“ß
∑’Ë‰¥â®“°ºŸâªÉ«¬¥â«¬«‘∏’ nested PCR (7) ·≈– semi-nested
PCR (8) ·≈–¡’°“√æ—≤π“«‘∏’ PCR ‡æ◊ËÕµ√«®«‘π‘®©—¬‡™◊ÈÕ
B. pseudomallei ‚¥¬„™â‰æ√‡¡Õ√å∑’Ë¡’§«“¡®”‡æ“–µàÕ¬’π
16S rRNA ¢Õß‡™◊ÈÕ B. pseudomallei ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß
®“°µ—«Õ¬à“ßºŸâªÉ«¬ √«¡∑—Èß„πµ—«Õ¬à“ß™π‘¥µà“ßÊ ·≈–‡≈◊Õ¥
§√∫¢ÕßºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ‚√§ melioidosis(9-11)  πÕ°®“°π’È
¡’°“√µ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ B. pseudomallei ∑’Ë·¬°‰¥â
®“°¡πÿ…¬å  —µ«å ·≈– ‘Ëß·«¥≈âÕ¡¥â«¬«‘∏’ multiplex PCR (12)

·≈–„™â„π°“√µ√«®·¬°™π‘¥¢Õß‡™◊ÈÕ B. pseudomallei,
B. mallei ·≈– B. thailandensis (13)  √«¡∑—Èß„™â«‘∏’ multiplex
PCR „π°“√µ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ B. pseudomallei
∑’Ë ‰¥â®“°°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ®“°µ—«Õ¬à“ß¢ÕßºŸâªÉ«¬¥â«¬(14)

µàÕ¡“¡’°“√æ—≤π“«‘∏’ real-time PCR ¢÷Èπ ‰¥â·°à°“√µ√«®À“
16S rDNA(15-17) ·≈–°“√µ√«® type III secretion system
gene (TTS) ‡æ◊ËÕ·¬°‡™◊ÈÕ B. pseudomallei  ÕÕ°®“°
B. mallei ·≈– B. thailandensis(18) √«¡∑—Èß°“√µ√«®·¬°‡™◊ÈÕ
B. pseudomallei „πµ—«Õ¬à“ß®“°ºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ‚√§
melioidosis (19-22)

°“√»÷°…“§√—Èßπ’ÈºŸâ«‘®—¬‰¥â„™â«‘∏’ conventional PCR ·≈–
real-time PCR ‚¥¬ª√—∫ª√ÿß®“°°“√»÷°…“¢Õß Rattanathongkom
·≈–§≥–(9) ·≈– Tomaso ·≈–§≥–(15) µ“¡≈”¥—∫ µ√«®«‘‡§√“–Àå
¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei „πµ—«Õ¬à“ß‡≈◊Õ¥§√∫
‡æ◊ËÕ„Àâ “¡“√∂„™â‡ªìπ«‘∏’«‘π‘®©—¬‚√§‡∫◊ÈÕßµâπ  ”À√—∫°“√µ‘¥‡™◊ÈÕ
B. pseudomallei „π°√–· ‡≈◊Õ¥¢ÕßºŸâªÉ«¬‰¥â

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. °≈ÿà¡µ—«Õ¬à“ß

°“√»÷°…“π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√∑’Ë‰¥âºà“π°“√
√—∫√Õß¥â“π®√‘¬∏√√¡°“√«‘®—¬®“°§≥–°√√¡°“√®√‘¬∏√√¡
„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ·≈–§≥–°√√¡°“√
®√‘¬∏√√¡‚√ßæ¬“∫“≈¢Õπ·°àπ ‚¥¬»÷°…“µ—«Õ¬à“ß®“°ºŸâªÉ«¬
√—∫„À¡à‰¡à‡°‘π 3 «—π∑’Ë¡’Õ“°“√‰¢â ·≈– ß —¬¿“«–°“√µ‘¥‡™◊ÈÕ
·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥ (bacterial septicemia) ‚¥¬‡ªìπ
ºŸâ „À≠àÕ“¬ÿ¡“°°«à“ 14 ªï ®”π«π 32 √“¬ ´÷Ëß‰¥â√—∫
°“√√—°…“∑’Ë‚√ßæ¬“∫“≈¢Õπ·°àπµ—Èß·µàªï æ.». 2547-2550
·≈–ºŸâªÉ«¬„π‚√ßæ¬“∫“≈∑’ËÕ¬Ÿà„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
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„πªï æ.». 2542 ÷́Ëß‡ªìπ°≈ÿà¡µ—«Õ¬à“ß∫“ß à«π„π°“√»÷°…“
¢Õß Suputtamonkol ·≈–§≥–(23) ‚¥¬¡’º≈°“√‡æ“–·¬°‡™◊ÈÕ
®“°‡≈◊Õ¥‡ªìπ B. pseudomallei ®”π«π 19 √“¬ ·≈–‡ªìπ
‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊ËπÊ ®”π«π 13 √“¬  ‰¥â·°à Burkholderia
cepacia 1 √“¬, Escherichia coli 1 √“¬, Klebsiella
pneumoniae 4 √“¬, Enterobacter species 1 √“¬,
Staphylococcus aureus 3 √“¬, Streptococcus.
pneumoniae 1 √“¬ ·≈– group A Streptococcus 2 √“¬

2. µ—«Õ¬à“ß‡≈◊Õ¥
‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥¢Õß°≈ÿà¡µ—«Õ¬à“ß 10 ¡‘≈≈‘≈‘µ√ ‚¥¬

·∫àß‡≈◊Õ¥ 5 ¡‘≈≈‘≈‘µ√ „ à„π¢«¥ hemoculture ‡æ◊ËÕ àß
‡æ“–·¬°‡™◊ÈÕ (°“√‡®“–‡≈◊Õ¥ ”À√—∫¢«¥∑’Ë 2 ·≈– 3
¢÷ÈπÕ¬Ÿà°—∫¥ÿ≈¬æ‘π‘®¢Õß·æ∑¬å ‚¥¬‡«âπ™à«ß√–¬–‡«≈“Àà“ß°—π
15 π“∑’) ·≈–Õ’° 5 ¡‘≈≈‘≈‘µ√ „ à„πÀ≈Õ¥‡°Á∫µ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë¡’ “√ heparin ‡ªìπ “√°—π‡≈◊Õ¥·¢Áß  °—¥¥’‡ÕÁπ‡Õ
¢Õß‡™◊ÈÕ®“° buffy coat ‚¥¬„™â™ÿ¥ °—¥¥’‡ÕÁπ‡Õ ”‡√Á®√Ÿª
Qiagen Blood Mini DNA kit (Qiagen, Hilden,
Germany)

3. Olionucleotide primers
LPS primers(9) ‰¥â·°à LPS 1 (5/-CTCTCAGATTG

CTGACAAACCC-3/) ·≈– LPS 2 (5/-CGGATGAAC
TCGAAATCCACCG-3/), 16S rDNA primers(15) ‰¥â·°à
Burk 16S-S (5/-TTCTGGCTAATACCCGGAGT-3/),
Burk 16S-R (5/-GCCCAACTCTCATCGGGC-3/) ·≈–
Burk 16S-TM (FAM-CTAACTACGTGCCAGCAG
CCGCGGT-TAMRA)

4. «‘∏’°“√«‘‡§√“–Àå
4.1 ‡æ“–·¬°‡™◊ÈÕ·∫§∑’‡√’¬®“°µ—«Õ¬à“ß‡≈◊Õ¥

¢ÕßºŸâªÉ«¬¥â«¬‡§√◊ËÕßÕ—µ‚π¡—µ‘ ·≈–µ√«®·¬°™π‘¥¢Õß‡™◊ÈÕ
‚¥¬°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’

4.2 ∑¥ Õ∫À“ ¿“«–∑’Ë‡À¡“– ¡¢ÕßªØ‘°‘√‘¬“
PCR ‰¥â·°à §«“¡‡¢â¡¢âπ¢ÕßπÈ”¬“ Õÿ≥À¿Ÿ¡‘·≈–‡«≈“
¢ÕßªØ‘°‘√‘¬“ PCR ‚¥¬„™â LPS primers ·≈– 16S rDNA
primers ¥—ßπ’È

4.2.1 Conventional PCR (‡§√◊ËÕß PTC 200
Thermal Cycler) „™â LPS primers ‡æ‘Ë¡ª√‘¡“≥ à«π¢Õß
 “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ B. pseudomallei ‚¥¬„™âªØ‘°‘√‘¬“
PCR ∑’Ëª√—∫ª√ÿß®“°°“√»÷°…“¢Õß Rattanathongkom

·≈–§≥– ÷́Ëß‰¥âæ—≤π“«‘∏’ PCR ·≈–ÕÕ°·∫∫ primers
®“° specific DNA probe (pKKU-S23L) ∑’Ë¡’§«“¡®”‡æ“–
µàÕ¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei (8) µ√«®¥Ÿ PCR
products ¥â«¬«‘∏’ agarose gel electrophoresis ́ ÷ËßªØ‘°‘√‘¬“
PCR ª√–°Õ∫¥â«¬ 1X PCR buffer, 3.5 mM MgCl

2
,

500 nM LPS1 primer, 500 nM LPS2 primer, 200 µM
dNTPs, Taq DNA polymerase 1 unit  ·≈– DNA 1 µl
‚¥¬µ—Èß‚ª√·°√¡°“√∑”ß“π¢Õß‡§√◊ËÕß PCR µ“¡≈”¥—∫ ¥—ßπ’È
95 oC  5 π“∑’, 95 oC  15 «‘π“∑’, 57 oC  1 π“∑’, 72 oC
30 «‘π“∑’®”π«π 1 √Õ∫ ·≈– 95 oC  10 «‘π“∑’, 95 oC
15 «‘π“∑’, 57 oC  1 π“∑’, 72 oC  30 «‘π“∑’®”π«π 45 √Õ∫

4.2.2 Real-time PCR „™â‡§√◊ËÕß Rotorgene
3000 (Corbett Life Science, Australia) „™â 16S rDNA
primers ‡æ‘Ë¡ª√‘¡“≥¬’π 16S rDNA ·≈–„™â Taqman probe
„π°“√µ√«® PCR products ¢Õß‡™◊ÈÕ B. pseudomallei
´÷Ëßª√—∫ª√ÿß®“°°“√»÷°…“¢Õß Tomaso ·≈–§≥– (9)

‚¥¬„™â¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei  “¬æ—π∏ÿåÕâ“ßÕ‘ß
K96243 ‡ªìπ¥’‡ÕÁπ‡Õ·¡àæ‘¡æå„π°“√∑” standard curve
∑’Ë§«“¡‡¢â¡¢âπ 1, 10, 100 ·≈– 1000 pg µàÕ 1 ªØ‘°‘√‘¬“
´÷ËßªØ‘°‘√‘¬“ PCR ª√–°Õ∫¥â«¬ 1X PCR buffer, 2.5 mM
MgCl

2
, 500 nM Burk 16S-S primer, 500 nM Burk

16S-R primer, 500 nM Burk 16S-TM probe, 200 µM
dNTPs, Taq DNA polymerase 1 unit ·≈– DNA 1 µl
‚¥¬µ—Èß‚ª√·°√¡°“√∑”ß“π¢Õß‡§√◊ËÕß PCR µ“¡≈”¥—∫ ¥—ßπ’È
95 oC 5 π“∑’, 58 oC 30 «‘π“∑’, 72 oC 30 «‘π“∑’®”π«π
1 √Õ∫ ·≈– 95 oC  30 «‘π“∑’, 58 oC 30 «‘π“∑’, 72 oC
30 «‘π“∑’®”π«π 45 √Õ∫

4.3 ∑¥ Õ∫À“ detection limit ·≈–µ√«®À“
¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei „πµ—«Õ¬à“ß‡≈◊Õ¥¥â«¬«‘∏’
conventional PCR ·≈– real-time PCR

5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
À“§à“§«“¡‰« (sensitivity) §«“¡®”‡æ“– (specificity)

§à“∑”π“¬º≈∫«° (positive predictive value, PPV),
§à“∑”π“¬º≈≈∫ (negative predictive value, NPV)
·≈– Likelihood ratio (LR) ¢Õß«‘∏’ conventional PCR
·≈– real-time PCR ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫«‘∏’‡æ“–·¬°
‡™◊ÈÕ·∫§∑’‡√’¬ ´÷Ëß„™â‡ªìπ«‘∏’¡“µ√∞“π„π°“√»÷°…“
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º≈°“√»÷°…“
°“√ª√–‡¡‘π§ÿ≥¿“æ¢Õß«‘∏’ conventional PCR ·≈–

«‘∏’ real-time PCR „π°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ
B. pseudomallei æ∫«à“¡’§à“§«“¡‰«‡∑à“°—∫√âÕ¬≈– 37
(95%CI: 15-59) ·≈–√âÕ¬≈– 63 (95%CI: 41-85)
§à“§«“¡®”‡æ“–‡∑à“°—∫√âÕ¬≈– 92 (95%CI: 78-100)
·≈–√âÕ¬≈– 69 (95%CI: 44-94) §à“∑”π“¬º≈∫«°
‡∑à“°—∫√âÕ¬≈– 88 (95%CI: 65-100) ·≈–√âÕ¬≈– 75
(95%CI: 54-96) §à“∑”π“¬º≈≈∫‡∑à“°—∫√âÕ¬≈– 50
(95%CI: 30-70) ·≈–√âÕ¬≈– 56 (95%CI: 32-81)
µ“¡≈”¥—∫ ‚¥¬¡’§à“ Positive Likelihood ratio (LR+)
‡∑à“°—∫ 4.79 (95% CI: 0.67-34.45)  ·≈– 2.05
(95% CI: 0.85-4.97) µ“¡≈”¥—∫ ́ ÷ËßÀ¡“¬∂÷ß«‘∏’ conventional
PCR ·≈– real-time PCR ¡’‚Õ°“ µ√«®æ∫¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ
B. pseudomallei „π°≈ÿà¡ºŸâªÉ«¬∑’Ë‡ªìπ‚√§ melioidosis 4.79
·≈– 2.05 ‡∑à“¢ÕßºŸâ∑’Ë‰¡à‡ªìπ‚√§ µ“¡≈”¥—∫ °“√«‘π‘®©—¬
°“√µ‘¥‡™◊ÈÕ B. pseudomallei „π°√–· ‡≈◊Õ¥‚¥¬„™â∑—Èß Õß

«‘∏’√à«¡°—π æ∫«à“¡’§à“§«“¡‰« §«“¡®”‡æ“– §à“∑”π“¬º≈∫«°
§à“∑”π“¬º≈≈∫ ·≈– LR+ ‡™àπ‡¥’¬«°—∫°“√„™â«‘∏’  real- time PCR

‡¡◊ËÕª√–‡¡‘π§ÿ≥¿“æ¢Õß«‘∏’ conventional PCR ·≈–«‘∏’
real time-PCR „π°≈ÿà¡ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ B. pseudomallei
·≈–‡ ’¬™’«‘µæ∫«à“¡’§à“ §«“¡‰«‡∑à“°—∫√âÕ¬≈– 80 (95% CI:
45-100) ·≈–√âÕ¬≈– 100 (95% CI: 100-100) µ“¡≈”¥—∫

Detection limit ¢Õß«‘∏’ conventional PCR
®“°°“√‡®◊Õ®“ß‡™◊ÈÕ B. pseudomallei  “¬æ—π∏ÿåÕâ“ßÕ‘ß

K96243 „Àâ¡’®”π«π‡™◊ÈÕµ—Èß·µà 102 - 106 cfu/ml ·≈–∑”°“√
∑¥ Õ∫ È́” 2 §√—Èß (duplicate) æ∫«à“«‘∏’ conventional PCR
 “¡“√∂µ√«®æ∫¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei
‡¡◊ËÕ¡’®”π«π‡™◊ÈÕµË” ÿ¥ 103 cfu/ml (√Ÿª∑’Ë 1) ·≈–‡¡◊ËÕ‡®◊Õ®“ß
¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei  “¬æ—π∏ÿåÕâ“ßÕ‘ß K96243
„Àâ¡’§«“¡‡¢â¡¢âπµ—Èß·µà 100 fg-100 ng µàÕ 1 ªØ‘°‘√‘¬“
·≈–∑”°“√∑¥ Õ∫´È” 2 §√—Èß æ∫«à“«‘∏’ conventional PCR
 “¡“√∂µ√«®æ∫ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei
∑’Ë§«“¡‡¢â¡¢âπµË” ÿ¥ 10 pg µàÕ 1 ªØ‘°‘√‘¬“ (√Ÿª∑’Ë 2)

√Ÿª∑’Ë 1 Detection limit ¢Õß«‘∏’ conventional PCR ‚¥¬„™â LPS primers „π°“√µ√«®À“¥’‡ÕÁπ‡Õ  ¢Õß‡™◊ÈÕ B. pseudomallei
‡¡◊ËÕ‡®◊Õ®“ß‡™◊ÈÕ‡ªìπ 102-106 cfu/ml  M =   500 bp DNA markers   PC  =   Positive control
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Detection limit ¢Õß«‘∏’ real-time PCR
®“°°“√‡®◊Õ®“ß¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei   “¬æ—π∏ÿå

Õâ“ßÕ‘ß K96243 „Àâ¡’§«“¡‡¢â¡¢âπµ—Èß·µà 6.25-200 fg

µàÕ 1 ªØ‘°‘√‘¬“ æ∫«à“«‘∏’ real-time PCR  “¡“√∂µ√«®æ∫
ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei ‰¥â∑’Ë§«“¡‡¢â¡
¢âπµË” ÿ¥ 50 fg µàÕ 1 ªØ‘°‘√‘¬“ (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 3 Detection limit ¢Õß «‘∏’ real-time PCR ‚¥¬„™â 16S rDNA primers „π°“√µ√«®À“ ¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei

√Ÿª∑’Ë 2 Detection limit ¢Õß«‘∏’ conventional PCR ‚¥¬„™â LPS primers „π°“√µ√«®À“¥’‡ÕÁπ‡Õ  ¢Õß‡™◊ÈÕ B. pseudomallei
‡¡◊ËÕ‡®◊Õ®“ß¥’‡ÕÁπ‡Õ 100 fg -100 ng µàÕ 1 ªØ‘°‘√‘¬“ PCR M  =  500 bp DNA markers,  PC  =  Positive
control,   NC =  Negative control
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®“°°“√µ√«®«‘‡§√“–ÀåÀ“¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei
¥â«¬«‘∏’ conventional PCR ·≈–«‘∏’ real-time PCR
‚¥¬∑”°“√∑¥ Õ∫ È́” 2 §√—Èß „πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬
√—∫„À¡à‰¡à‡°‘π 3 «—π ∑’Ë¡’Õ“°“√‰¢â·≈– ß —¬°“√µ‘¥‡™◊ÈÕ
·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥®”π«π 32 √“¬ ‚¥¬‡ª√’¬∫‡∑’¬∫
º≈°“√µ√«®«‘‡§√“–Àå°—∫«‘∏’°“√‡æ“–·¬°‡™◊ÈÕ®“°‡≈◊Õ¥
º≈°“√µ√«®À“¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei  ¥â«¬«‘∏’

PCR „πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ B. pseudomallei
„π°√–· ‡≈◊Õ¥®”π«π 19 √“¬ ·≈–µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬
™π‘¥Õ◊Ëπ„π°√–· ‡≈◊Õ¥®”π«π 13 √“¬ æ∫«à“«‘∏’ conventional
PCR „Àâº≈∫«°ª≈Õ¡ ®”π«π 1 √“¬  ·≈–„Àâº≈≈∫ª≈Õ¡
®”π«π 12 √“¬ ·≈–«‘∏’ real -time PCR „Àâº≈∫«°ª≈Õ¡
®”π«π 4 √“¬ ·≈–„Àâº≈≈∫ª≈Õ¡®”π«π 7 √“¬  (µ“√“ß
∑’Ë 1 ·≈– 2)

µ“√“ß∑’Ë 1 º≈°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei ¥â«¬«‘∏’ conventional  PCR ‚¥¬„™â LPS primers
·≈–«‘∏’ real-time PCR ‚¥¬„™â 16S rDNA primers „πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ B. pseudomallei
„π°√–· ‡≈◊Õ¥·≈–„Àâº≈°“√‡æ“–‡™◊ÈÕ‡ªìπ∫«°®”π«π 19 √“¬
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µ“√“ß∑’Ë 2 º≈°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei ¥â«¬«‘∏’ conventional PCR ‚¥¬„™â LPS primers
·≈–«‘∏’ real-time PCR „πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ„π°√–· ‡≈◊Õ¥®”π«π 13 √“¬
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√»÷°…“π’È‰¥â„™â«‘∏’ conventional PCR ‚¥¬„™â LPS

primers (9)  ́ ÷Ëß¡’°“√ÕÕ°·∫∫ primers ®“° à«π¢Õß specific
DNA probe (pKKU-S23L) ∑’Ë¡’§«“¡®”‡æ“–µàÕ¥’‡ÕÁπ‡Õ
¢Õß‡™◊ÈÕ B. pseudomallei ·≈–«‘∏’ real-time PCR ‚¥¬„™â
16S rDNA primers (15)  ∑’Ë¡’§«“¡®”‡æ“–µàÕ à«π¢Õß¬’π16S
rDNA ¢Õß‡™◊ÈÕ B. pseudomallei ÷́Ëß‡ªìπ¬’π∑’Ë¡’≈”¥—∫¥’
‡ÕÁπ‡Õ∑’Ë¡’§«“¡®”‡æ“– Ÿß„π·∫§∑’‡√’¬ species ‡¥’¬«°—π
·≈–æ∫„π “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ B. pseudomallei ‚§√‚¡‚´¡
∑’Ë 1 ®”π«π 3 copies ·≈–‚§√‚¡‚´¡∑’Ë 2 ®”π«π 1 copy
‚¥¬∑”°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei
„πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬√—∫„À¡à‰¡à‡°‘π 3 «—π∑’Ë¡’Õ“°“√‰¢â
·≈– ß —¬°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥®”π«π
32 √“¬ ‚¥¬ª√—∫ª√ÿß·≈–∑¥ Õ∫À“ ¿“«–∑’Ë‡À¡“– ¡
¢ÕßªØ‘°‘√‘¬“ PCR ∑—Èß Õß«‘∏’®“°«‘∏’¢Õß Rattanathongkom
·≈–§≥–(9)  ·≈– Tomaso ·≈–§≥– (15)  ´÷Ëß°“√»÷°…“
§√—Èßπ’Èæ∫«à“«‘∏’  conventional PCR  “¡“√∂µ√«®æ∫¥’‡ÕÁπ‡Õ
¢Õß‡™◊ÈÕ B. pseudomallei  ‡¡◊ËÕ¡’®”π«π‡™◊ÈÕµË” ÿ¥ 103 cfu/ml
·≈–µ√«®æ∫ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei
‰¥â∑’Ë§«“¡‡¢â¡¢âπµË” ÿ¥ 10 pg µàÕ 1 ªØ‘°‘√‘¬“  ´÷Ëß·µ°µà“ß
®“°°“√»÷°…“¢Õß Rattanathongkom ·≈–§≥– ∑’Ëµ√«®æ∫
¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei ‡¡◊ËÕ¡’®”π«π‡™◊ÈÕµË” ÿ¥
1 cfu/ml  ·≈–¡’ª√‘¡“≥ DNA µË” ÿ¥ 0.5 fg µàÕ 1 ªØ‘°‘√‘¬“(9)

∑—Èßπ’ÈÕ“®‡°‘¥®“°°“√ °—¥¥’‡ÕÁπ‡Õ‰¥âª√‘¡“≥∑’Ë·µ°µà“ß°—π
‚¥¬°“√»÷°…“¢Õß Rattanathongkom ·≈–§≥–„™â«‘∏’°“√
 °—¥¥’‡ÕÁπ‡Õ®“°µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë∑”„Àâ‡´≈≈å‡¡Á¥‡≈◊Õ¥·µ°
·≈–π” pellets ∑’Ë‡À≈◊Õ‰ªµâ¡‡¥◊Õ¥‡æ◊ËÕ„Àâ‰¥â¥’‡ÕÁπ‡Õ
‚¥¬µ√ß ”À√—∫∑” PCR „π¢≥–∑’Ë°“√»÷°…“π’È„™â™ÿ¥ °—¥
¥’‡ÕÁπ‡Õ ”‡√Á®√Ÿª´÷Ëß‡À¡“– ”À√—∫π”‰ª„™â„πß“πª√–®”
¢Õß‚√ßæ¬“∫“≈ ‚¥¬®“°°“√»÷°…“¢Õß Krulova ·≈–§≥–
æ∫«à“™ÿ¥ °—¥¥’‡ÕÁπ‡Õ ”‡√Á®√Ÿªπ’È¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’„π°“√
 °—¥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‚¥¬ “¡“√∂ °—¥¥’‡ÕÁπ‡Õ
¢Õß‡™◊ÈÕ E. coli ·≈– S. aureus ‡¡◊ËÕ¡’®”π«π‡™◊ÈÕµË” ÿ¥
103 cfu/ml (24) ·¡â«à“°“√„™â™ÿ¥ °—¥¥’‡ÕÁπ‡Õ ”‡√Á®√Ÿªπ’È
®–∑”„Àâ‰¥â¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï¡“°°«à“·µà‡π◊ËÕß®“°
¡’°“√ °—¥À≈“¬¢—ÈπµÕπ ÷́ËßÕ“®∑”„Àâ‡°‘¥°“√ªπ‡ªóôÕπ
∑’Ë “¡“√∂¬—∫¬—ÈßªØ‘°‘√‘¬“ PCR À√◊Õ‰¥âª√‘¡“≥¥’‡ÕÁπ‡Õ
πâÕ¬°«à“∑’Ë¡’Õ¬Ÿà®√‘ß‰¥â

®“°°“√ª√–‡¡‘π§ÿ≥¿“æ«‘∏’ conventional PCR ·≈–
«‘∏’ real-time PCR „π°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ
B. pseudomallei „π°√–· ‡≈◊Õ¥‚¥¬‡ª√’¬∫‡∑’¬∫°—∫
«‘∏’°“√‡æ“–·¬°‡™◊ÈÕ´÷Ëß‡ªìπ«‘∏’¡“µ√∞“π„π°“√»÷°…“§√—Èßπ’È
æ∫«à“«‘∏’ conventional PCR ¡’§à“§«“¡‰«µË”·≈–§«“¡
®”‡æ“– Ÿß (√âÕ¬≈– 37 ·≈–√âÕ¬≈– 92 µ“¡≈”¥—∫)
´÷Ëß·µ°µà“ß®“°°“√»÷°…“¢Õß Sermswan ·≈–§≥–´÷Ëß„™â«‘∏’
·≈– primers ™π‘¥‡¥’¬«°—πµ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ
B. pseudomallei „πµ—«Õ¬à“ß‡≈◊Õ¥ ´÷Ëß¡’§à“§«“¡‰«
·≈–§«“¡®”‡æ“– Ÿß∂÷ß√âÕ¬≈– 95.2 ·≈–√âÕ¬≈– 91.7
µ“¡≈”¥—∫ (5)  ∑—Èßπ’ÈÕ“®‡°‘¥®“°§«“¡·µ°µà“ß„π°“√‡µ√’¬¡
·≈– °—¥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ´÷ËßÕ“®¡’º≈µàÕª√‘¡“≥¥’‡ÕÁπ‡Õ
∑’Ë °—¥‰¥â¥—ß°≈à“«¢â“ßµâπ À√◊Õ°“√„™â‡§√◊ËÕßµ√«®«‘‡§√“–Àå
PCR ∑’Ë·µ°µà“ß°—π ·≈–Õ“®‡°‘¥®“°¡’°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥
¢ÕßºŸâªÉ«¬∑’Ë¡’Õ“°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π°√–· ‡≈◊Õ¥„π™à«ß
‡«≈“∑’Ë·µ°µà“ß°—π ´÷ËßÀ“°¡’®”π«π‡™◊ÈÕ„π°√–· ‡≈◊Õ¥πâÕ¬
Õ¬Ÿà·≈â«·≈–Õ“®πâÕ¬°«à“§à“ detection limit ¢Õß«‘∏’
∑¥ Õ∫°ÁÕ“®∑”„Àâ‡°‘¥º≈≈∫ª≈Õ¡‰¥â ¥—ß∑’Ë¡’√“¬ß“πæ∫«à“
„πºŸâªÉ«¬√âÕ¬≈– 53 ∑’Ëµ‘¥‡™◊ÈÕ B. pseudomallei „π°√–· ‡≈◊Õ¥
®–¡’®”π«π‡™◊ÈÕπâÕ¬°«à“ 10 cfu/ml(25) ·≈–®“°°“√»÷°…“
¢Õß Wuthiekanun ·≈–§≥–æ∫«à“®”π«π‡™◊ÈÕ B. pseudomallei
∑’Ë Õ ¬Ÿà „π°√–· ‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ¡’§à“¡—∏¬∞“π
(median) ¢Õß®”π«π‡™◊ÈÕ‡ªìπ 1.1 cfu/ml (26)  ÷́Ëß¡’§à“
µË”°«à“ detection limit ∑’Ë∑¥ Õ∫‰¥â®“°°“√»÷°…“§√—Èßπ’È
πÕ°®“°π’È°“√‡æ“–·¬°‡™◊ÈÕ·∫§∑’‡√’¬®“°°√–· ‡≈◊Õ¥
¢Õß‚√ßæ¬“∫“≈¢Õπ·°àπ´÷Ëß„™â·π«∑“ßªØ‘∫—µ‘¢Õß°√¡
«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ §◊Õ ‡®“–‡≈◊Õ¥
Õ¬à“ßπâÕ¬ 2-3 µ—«Õ¬à“ß Àà“ß°—π 15 π“∑’„ à„π¢«¥ hemoculture
´÷Ëß„π∑“ßªØ‘∫—µ‘ à«π„À≠à‡®“–‡≈◊Õ¥‡æ’¬ß 1-2 µ—«Õ¬à“ß
∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫¥ÿ≈¬æ‘π‘®¢Õß·æ∑¬å  Õ“®∑”„Àâ‰¥âº≈°“√
µ√«®æ∫‡™◊ÈÕ∑’ËµË”≈ß¥â«¬

°“√»÷°…“§√—Èßπ’È«‘∏’ conventional PCR ¡’º≈∫«°ª≈Õ¡
1 √“¬ ®“°µ—«Õ¬à“ß∑’Ë¡’º≈°“√‡æ“–‡™◊ÈÕ‡ªìπ K. pneumoniae
´÷ËßÕ“®‡°‘¥®“°°“√ªπ‡ªóôÕπ¢Õß¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ B. pseudomallei
„πªØ‘°‘√‘¬“°“√∑¥ Õ∫À√◊Õ®“°¢—ÈπµÕπ°“√ °—¥¥’‡ÕÁπ‡Õ
πÕ°®“°π’È ‡™◊ÈÕ·∫§∑’‡√’¬¥—ß°≈à“«Õ“®¡’≈”¥—∫¥’ ‡ÕÁπ‡Õ
∫“ß à«π§≈â“¬§≈÷ß°—∫‡™◊ÈÕ B. pseudomallei ∑”„Àâ “¡“√∂
®—∫°—∫ primers ∑’Ë„™â‰¥â  àßº≈‰Àâ§à“§«“¡®”‡æ“–·µ°µà“ß
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®“°°“√»÷°…“¢Õß Sermswan ·≈–§≥– (√âÕ¬≈– 91.7)
´÷Ëß¡’º≈∫«°ª≈Õ¡ 2 √“¬ §◊Õ ®“°‡™◊ÈÕ Acinetobacter
anitratus ·≈– Candida sp. (5)

®“°°“√ª√–‡¡‘π§ÿ≥¿“æ«‘∏’ real-time PCR ‚¥¬„™â
16S rDNA primers  ”À√—∫µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ
B. pseudomallei ‡™‘ßª√‘¡“≥æ∫«à“¡’§à“§«“¡‰«·≈–§«“¡®”‡æ“–
ª“π°≈“ß (√âÕ¬≈– 63 ·≈–√âÕ¬≈– 69 µ“¡≈”¥—∫) ´÷Ëß¡’§à“
µË”°«à“ „π°“√»÷°…“¢Õß Tomaso ·≈–§≥– ÷́Ëß¡’§à“§«“¡‰«
·≈–§«“¡®”‡æ“–√âÕ¬≈– 100 (15)  ·µàÀ“°‡ª√’¬∫‡∑’¬∫°—∫
«‘∏’ conventional PCR ‚¥¬„™â LPS primers ∑’Ë‰¥â∑¥ Õ∫
À“ ¿“«–∑’Ë‡À¡“– ¡·≈â« æ∫«à“«‘∏’ real-time PCR ¡’§à“
§«“¡‰« Ÿß°«à“ ·µà§«“¡®”‡æ“–µË”°«à“ √«¡∑—Èß¡’«‘∏’„π°“√
µ√«®µ‘¥µ“¡ products ∑’Ë‡°‘¥¢÷Èπ®“°ªØ‘°‘√‘¬“‚¥¬Õ“»—¬
 —≠≠“≥ø≈ŸÕÕ‡√ ‡´Áπµå∑’Ë‡°‘¥¢÷Èπ ‚¥¬‰¡àµâÕßµ√«® Õ∫¥â«¬
°“√∑” gel electrophoresis  ¥—ßπ—Èπ°“√µ√«®«‘‡§√“–Àå¥â«¬«‘∏’
real-time PCR πà“®–‡À¡“– ¡ ”À√—∫„™â‡ªìπ«‘∏’µ√«®§—¥°√Õß
°“√µ‘¥‡™◊ÈÕ B. pseudomallei  „π°√–· ‡≈◊Õ¥‡∫◊ÈÕßµâπ
„π¢≥–∑’Ë conventional PCR ´÷Ëß¡’§«“¡®”‡æ“–·≈–§à“∑”π“¬
º≈∫«° Ÿß°«à“ πà“®–¡’ª√–‚¬™πå  ”À√—∫°“√„™âµ√«®«‘‡§√“–Àå
ª√–°Õ∫°—π‡æ◊ËÕµ√«®¬◊π¬—π°“√µ‘¥‡™◊ÈÕ‡π◊ËÕß®“°À“°µ√«®
‰¥âº≈∫«°·≈â«ºŸâªÉ«¬®–¡’‚Õ°“ ‡ªìπ‚√§  melioidosis  Ÿß

πÕ°®“°π’È®“°°“√µ√«®«‘‡§√“–Àå„πµ—«Õ¬à“ß‡≈◊Õ¥¢Õß
ºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ®“°°“√µ‘¥‡™◊ÈÕ B. pseudomallei æ∫«à“
∑—Èß«‘∏’ conventional PCR ·≈–«‘∏’ real-time PCR
¡’§à“§«“¡‰« Ÿß¢÷Èπ ·≈–‡π◊ËÕß®“°°“√µ‘¥‡™◊ÈÕ B. pseudomallei
„π°√–· ‡≈◊Õ¥ “¡“√∂∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‰¥â¿“¬„π‡«≈“
48-72 ™—Ë«‚¡ß ¥—ßπ—Èπ°“√µ√«®«‘‡§√“–Àå¥â«¬ PCR ∑—Èß Õß«‘∏’π’È
πà“®–¡’ª√–‚¬™πå„π°“√™à«¬æ¬“°√≥å°“√µ‘¥‡™◊ÈÕ‡æ◊ËÕ„ÀâºŸâªÉ«¬
‰¥â√—∫°“√√—°…“∑’Ë∂Ÿ°µâÕß·≈–√«¥‡√Á« ‚¥¬„π°“√»÷°…“§√—ÈßµàÕ‰ª
Õ“®µâÕß‡æ‘Ë¡®”π«πµ—«Õ¬à“ß∑’Ë „™â„π°“√»÷°…“·≈–æ—≤π“
µàÕ‰ª‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß«‘∏’ PCR „Àâ “¡“√∂π”¡“
„™â‰¥â®√‘ß ”À√—∫ß“πª√–®”„π√–¥—∫‚√ßæ¬“∫“≈ ‡æ◊ËÕ≈¥‚Õ°“ 
°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥∑’Ë√ÿπ·√ßÀ√◊Õ¿“«–™ÁÕ°·≈–
‡ ’¬™’«‘µ‰¥â ‡π◊ËÕß®“°°“√‡æ“–·¬°‡™◊ÈÕ∑“ßÀâÕßªØ‘∫—µ‘°“√
µâÕß„™â‡«≈“„π°“√µ√«®«‘‡§√“–ÀåÕ¬à“ßπâÕ¬ 3-5 «—π Õ¬à“ß‰√
°Áµ“¡„π°“√µ√«®«‘‡§√“–Àå¥â«¬«‘∏’ PCR ®–µâÕßæ‘®“√≥“
∂÷ß§«“¡§ÿâ¡§à“„π°“√‡≈◊Õ°„™â«‘∏’·≈–À≈—°°“√µ√«®«‘‡§√“–Àå

PCR ∑’Ë‡À¡“– ¡ ·≈–µâÕß¡’°“√∑¥ Õ∫À“ ¿“«–∑’Ë‡À¡“–
 ¡„π°“√µ√«®«‘‡§√“–Àå ”À√—∫‡§√◊ËÕß PCR ·µà≈–™π‘¥
∑’Ë „™âß“π ÷́Ëßº≈°“√»÷°…“π’È “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π
 ”À√—∫°“√æ—≤π“«‘∏’ PCR ‡æ◊ËÕ™à«¬«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ
B. pseudomallei ‡∫◊ÈÕßµâπ„πß“πª√–®”«—π¢Õß‚√ßæ¬“∫“≈
µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥§≥–°√√¡°“√«‘®—¬ ‚√ßæ¬“∫“≈

¢Õπ·°àπ ·≈– ∂“∫—π ÿ¢¿“æ·Ààß™“µ‘ (National Institutes
of Health, USA) ∑’Ë„Àâ°“√ π—∫ πÿπ‡ß‘π∑ÿπ ”À√—∫°“√«‘®—¬
§√—Èßπ’È ¢Õ¢Õ∫§ÿ≥ √».¥√.  ÿπ’¬å °Õ√ª»√’‡»√…∞å §≥–·æ∑¬»“ µ√å
»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈∑’Ë‡Õ◊ÈÕ‡øóôÕ¥’‡ÕÁπ‡Õ
¢Õß‡™◊ÈÕ B. pseudomallei  “¬æ—π∏ÿå K96243 ∑’Ë„™â„π°“√
»÷°…“ ¢Õ¢Õ∫§ÿ≥∫ÿ§≈“°√°≈ÿà¡ß“πÕ“¬ÿ√°√√¡·≈–°≈ÿà¡ß“π
‡∑§π‘§°“√·æ∑¬å ‚√ßæ¬“∫“≈¢Õπ·°àπ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå
„π°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ºŸâªÉ«¬·≈–¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬
·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å
(»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
 ”À√—∫§«“¡√à«¡¡◊Õ·≈–„Àâ§«“¡Õπÿ‡§√“–Àå‡§√◊ËÕß¡◊Õ
·≈–πÈ”¬“ ”À√—∫°“√µ√«®«‘‡§√“–Àå¥â«¬«‘∏’ PCR
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