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·≈–√ÿπ·√ß  à«π‡™◊ÈÕ™π‘¥Õ◊Ëπ„π®’π— π’È à«π„À≠à‰¡à°àÕ‚√§„π¡πÿ…¬å·µà “¡“√∂·¬°‰¥â∫àÕ¬®“°µ—«Õ¬à“ß àßµ√«® ‡™àπ ‡ ¡À–
‡π◊ËÕß®“°‡™◊ÈÕ‡À≈à“π’È¡’§«“¡ “¡“√∂„π°“√°àÕ‚√§‰¥â·µ°µà“ß°—π ÀâÕßªØ‘∫—µ‘°“√™—π Ÿµ√®÷ß®”‡ªìπµâÕß¡’«‘∏’∑’Ëπà“‡™◊ËÕ∂◊Õ
 ”À√—∫æ‘ Ÿ®πå·¬° ªï™’ å °“√»÷°…“π’È®÷ß∑”°“√‡ª√’¬∫‡∑’¬∫º≈°“√«‘π‘®©—¬‡™◊ÈÕ Haemophilus ¥â«¬«‘∏’∑“ßøï‚π‰∑ªá·≈–®’‚π‰∑ªá
‚¥¬»÷°…“ Haemophilus ®”π«π 101 µ—«Õ¬à“ß¥â«¬«‘∏’∑“ßøï‚π‰∑ªá 4 «‘∏’§◊Õ Staphylococcus streak technique, XV
paper strip technique, porphyrin test ·≈–°“√∑¥ Õ∫∑“ß™’«‡§¡’  à«π«‘∏’∑“ß®’‚π‰∑ªá„™â«‘∏’ polymerase chain reaction
(PCR) µ√«®¬’π∑’Ë®”‡æ“–„π à«π 16SrDNA, p6 ·≈– sodA º≈°“√»÷°…“æ∫«à“«‘∏’∑“ßøï‚π‰∑ªá 3 «‘∏’§◊Õ XV paper
strip technique, porphyrin test ·≈–°“√∑¥ Õ∫∑“ß™’«‡§¡’ ‰¥âº≈µ√ß°—π§◊Õ‡ªìπ H. influenzae 88 µ—«Õ¬à“ß·≈–
H. parainfluenzae 13 µ—«Õ¬à“ß ¢≥–∑’Ë°“√æ‘ Ÿ®πå¥â«¬«‘∏’ Staphylococcus Streak technique ‰¥â‡ªìπ H. influenzae 54
µ—«Õ¬à“ß·≈– H. parainfluenzae 47 µ—«Õ¬à“ß ´÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫ 3 «‘∏’·√°√âÕ¬≈– 66.4  º≈°“√µ√«®¥â«¬«‘∏’æ’´’Õ“√å
æ∫«à“«‘π‘®©—¬‰¥â‡ªìπ H. influenzae 83 µ—«Õ¬à“ß·≈–‡ªìπ H. parainfluenzae 12 µ—«Õ¬à“ß·≈–¡’ 6 µ—«Õ¬à“ß∑’Ë„Àâº≈«à“
‰¡à„™à∑—Èß Õß ªï™’ å ®“°°“√»÷°…“π’Èæ∫«à“°“√∑¥ Õ∫¥â«¬«‘∏’ XV paper strip technique, «‘∏’ porphyrin ·≈–°“√∑¥ Õ∫
∑“ß™’«‡§¡’ „Àâº≈∂Ÿ°µâÕß Õ¥§≈âÕß°—∫«‘∏’æ’´’Õ“√å√âÕ¬≈– 93.1 ·µà«‘∏’ Staphylococcus streak technique „Àâº≈ Õ¥§≈âÕß
°—∫«‘∏’æ’´’Õ“√å‡æ’¬ß√âÕ¬≈– 71.3

§” ”§—≠: Haemophilus, PCR, XV factor, Staphylococcus streak technique, Porphyrin test

·æ√™¡æŸ ·´àµ—ß1,2, Õ√ÿ≥≈—°…≥å ≈ÿ≈‘µ“ππ∑å2* , ‚™µ‘™π– «‘‰≈≈—°¢≥“2, Õ√ÿ≥«¥’ ™π–«ß»å2,
æ‘æ—≤πå »√’‡∫≠®≈—°…≥å2, Õ—≠™≈’ ‡®π«√√∏π–3

°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ Haemophilus spp.
®“°µ—«Õ¬à“ß àßµ√«®¥â«¬«‘∏’∑¥ Õ∫™’«‡§¡’‡ª√’¬∫‡∑’¬∫°—∫«‘∏’æ’´’Õ“√å
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Identification of Haemophilus spp. from clinical specimens
by biochemical tests compared with PCR method

Abstract
Haemophilus influenzae is a part of normal upper respiratory flora of human, which can cause a wide

variety of infections. Other members of genus Haemophilus rarely cause human infection but are frequently
isolated from clinical specimens, such as sputum. The pathogenicity between H. influenzae and other Haemophilus
species is different therefore a reliable method for identification of H. influenzae is essential. The aim
of this study was to compare the identification methods for Haemophilus by four phenotypic tests with that
by a PCR-based method. A total of 101 Haemophilus isolates were identified by biochemical tests and the XV
requirement test by using XV paper strip technique, porphyrin test and Staphylococcus streak technique.
The PCR-based method was performed using specific primers for 16SrDNA, p6 genes of H. influenzae
and sodA gene of H. parainfluenzae. Using the XV paper strip technique, porphyrin test and biochemical tests,
88 and 13 isolates were identified as H. influenzae and H. parainfluenzae respectively, whereas 54
H. influenzae and 47 H. parainfluenzae were identified by using Staphylococcus streak technique (66.4 %
agreement with that of the three tests). The PCR-based method revealed that 83 H. influenzae and 12
H. parainfluenzae were identified, whereas 6 isolates could not be categorized into both species. This study
showed that identification of Haemophilus by the XV paper strip technique, porphyrin test and biochemical
test gave 93.1 % agreement with that of the PCR method, whereas the Staphylococcus streak technique gave
only 71.3 % agreement.
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∫∑π”
Haemophilus influenzae ‡ªìπ·∫§∑’‡√’¬·°√¡≈∫

¡’√Ÿª√à“ß‡ªìπ∑àÕπ¢π“¥‡≈Á°  “¡“√∂°àÕ‚√§„π‡¥Á°·≈–ºŸâ„À≠à
‰¥âÀ≈“°À≈“¬ ∑—Èß·∫∫‡©æ“–∑’Ë·≈–·∫∫√ÿ°√“π Ÿà°√–· ‡≈◊Õ¥
H. influenzae ®”·π°‰¥â 2 ™π‘¥§◊Õ™π‘¥∑’Ë √â“ß·≈–
‰¡à √â“ß·§ª´Ÿ≈  à«π·§ª Ÿ́≈ª√–°Õ∫¥â«¬‚§√ß √â“ß∑’Ëµà“ß°—π
·∫àß‰¥â‡ªìπ 6 ™π‘¥§◊Õ™π‘¥ a ∂÷ß f ‡™◊ÈÕ∑’Ë √â“ß·§ª´Ÿ≈™π‘¥ b
(Hib) ¡’§«“¡ “¡“√∂°àÕ‚√§√ÿπ·√ß¡“°°«à“‡™◊ÈÕ∑’Ë √â“ß
·§ª Ÿ́≈™π‘¥Õ◊Ëπ √«¡∂÷ß™π‘¥∑’Ë‰¡à √â“ß·§ª Ÿ́≈ Hib ‡ªìπ
™π‘¥‡¥’¬«∑’Ë·§ª´Ÿ≈¡’‚§√ß √â“ß‡ªìππÈ”µ“≈§“√å∫Õπ 5 Õ–µÕ¡
(pentose sugar) ÷́Ëßª√–°Õ∫¥â«¬Àπà«¬∑’Ë´È”Ê °—π
¢ÕßπÈ”µ“≈‚¡‡≈°ÿ≈§Ÿà™π‘¥‰√‚∫ ®—∫°—∫‰√∫‘∑Õ≈øÕ ‡øµ
(polyribose ribitol phosphate À√◊Õ PRP)(1)

 
Hib

‡ªìπ “‡Àµÿ°“√‡°‘¥‡¬◊ËÕ∫ÿ ¡ÕßÕ—°‡ ∫ µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥
·≈–Ω“ªî¥°≈àÕß‡ ’¬ßÕ—°‡ ∫ ‚√§µ‘¥‡™◊ÈÕ√ÿπ·√ß∑’Ë‡°‘¥®“°
H. influenzae ™π‘¥‰¡à √â“ß·§ª Ÿ́≈  à«π„À≠à‡ªìπ°“√
µ‘¥‡™◊ÈÕ„πºŸâ∑’Ë¡’Õ“¬ÿ¡“° °àÕ„Àâ‡°‘¥‚√§À≈Õ¥≈¡Õ—°‡ ∫‡√◊ÈÕ√—ß
ÀŸ™—Èπ°≈“ßÕ—°‡ ∫ ‰´π— Õ—°‡ ∫ ·≈–°“√µ‘¥‡™◊ÈÕ„πºŸâªÉ«¬∑’Ë¡’
ªí≠À“∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π ∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥
‡¬◊ËÕÀÿâ¡À—«„®Õ—°‡ ∫ ¢âÕÕ—°‡ ∫ ‡ªìπµâπ(2)

°“√«‘π‘®©—¬·≈–√—°…“∑’Ë√«¥‡√Á«¡’§«“¡ ”§—≠¡“°„π°√≥’
∑’Ëµ‘¥‡™◊ÈÕ·∫∫√ÿπ·√ß ÷́Ëß à«π„À≠à¡’ “‡Àµÿ®“° Hib §«“¡
≈â¡‡À≈«„π°“√·¬°‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ ¡’º≈∑”„Àâ°“√«‘π‘®©—¬
º‘¥æ≈“¥π”‰ª Ÿà°“√√—°…“∑’Ë‰¡à‡À¡“– ¡ °“√«‘π‘®©—¬‚√§‚¥¬
Õ“»—¬¢âÕ¡Ÿ≈®“°Õ“°“√· ¥ß∑“ß§≈‘π‘°·≈–°“√µ√«®¬◊π¬—π
¥â«¬°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ´÷Ëß„™â‡«≈“Õ¬à“ßπâÕ¬ 18-24 ™—Ë«‚¡ß
´÷Ëß°“√‰¥â√—∫¬“ªØ‘™’«π–‡∫◊ÈÕßµâπ°àÕπ°“√‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕ
‡æ“–‡™◊ÈÕ·≈–§«“¡≈à“™â“„π°“√¢π àßµ—«Õ¬à“ß ‡ªìπ “‡Àµÿ
 ”§—≠„Àâ°“√µ√«®‡æ“–‡™◊ÈÕæ∫‰¥âπâÕ¬≈ß(3) ‡¡◊ËÕ‡æ“–‡≈’È¬ß
‡™◊ÈÕ‰¥â‚§‚≈π’·≈â« ÀâÕßªØ‘∫—µ‘°“√ à«π„À≠à«‘π‘®©—¬‡™◊ÈÕ
H. influenzae ‚¥¬Õ“»—¬≈—°…≥–‚§‚≈π’ °“√¬âÕ¡·°√¡
°“√∑¥ Õ∫§“µ“‡≈  ·≈–°“√∑¥ Õ∫§«“¡µâÕß°“√·ø§‡µÕ√å
X ·≈– V ‡ªìπ°“√∑¥ Õ∫„πß“πª√–®” °“√∑¥ Õ∫
§«“¡µâÕß°“√·ø§‡µÕ√å X ·≈– V π—Èπ “¡“√∂∑”‰¥âÀ≈“¬
«‘∏’ ‡™àπ „™â paper strip, Staphylococcus streak technique
·≈– porphyrin test πÕ°®“°π’ÈÕ“®π”«‘∏’¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“
¡“„™â«‘π‘®©—¬™π‘¥¢Õß·§ª Ÿ́≈¢Õß‡™◊ÈÕ‡™àπ «‘∏’ Latex
agglutination ´÷Ëß„™âÕ¬à“ß·æ√àÀ≈“¬„πÀâÕßªØ‘∫—µ‘°“√

∑“ß°“√·æ∑¬å„πª√–‡∑»æ—≤π“·≈â« Õ¬à“ß‰√°Áµ“¡«‘∏’π’È
¡’√“¬ß“π«à“„Àâº≈§«“¡‰«µË”·≈–Õ“®‡°‘¥º≈∫«°ª≈Õ¡ (4,5)

ªí®®ÿ∫—π°“√„™â‡∑§π‘§∑“ßÕ≥Ÿ™’«‚¡‡≈°ÿ≈ª√– ∫§«“¡ ”‡√Á®
¡“°¢÷Èπ„π°“√«‘π‘®©—¬‡™◊ÈÕÀ≈“¬™π‘¥∑—Èß·∫§∑’‡√’¬ ¬’ µå ‰«√— 
·≈–‚ª√‚µ´—« ´÷Ëß‡∑§‚π‚≈¬’‡À≈à“π’È¡’»—°¬¿“æ∑’Ë¥’‡¬’Ë¬¡
„π¥â“π§«“¡‰«·≈–„™â‡«≈“πâÕ¬°«à“°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ(6-9)

 ”À√—∫‡™◊ÈÕ Haemophilus ‰¥â¡’°“√»÷°…“µà“ßÊ ∑’Ëæ¬“¬“¡
æ—≤π“°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ H. influenzae ‚¥¬«‘∏’ polymerase
chain reaction (PCR) ·≈–æ∫«à“¬’π p6 ´÷Ëß°”°—∫°“√ √â“ß
outer membrane protein „π‡™◊ÈÕ  H. influenzae ¡’§«“¡
®”‡æ“–·≈–§«“¡‰« Ÿß(10-12)   ‡¡◊ËÕ‰¡àπ“π¡“π’È Abdeldaim
·≈–§≥–‰¥â»÷°…“¬’πµà“ßÊ ®”π«π 4 ¬’π‡æ◊ËÕ„™â„π°“√
µ√«®À“‡™◊ÈÕ H. influenzae ¥â«¬«‘∏’æ’´’Õ“√å  æ∫«à“¬’π p6
¡’§«“¡®”‡æ“–·≈–§«“¡‰« Ÿß(10)  °“√µ√«®«‘π‘®©—¬‡™◊ÈÕ
H. influenzae ¥â«¬«‘∏’æ’´’Õ“√å ¬—ß‰¡à¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬
„πª√–‡∑»‰∑¬‡π◊ËÕß®“°§«“¡æ√âÕ¡¢Õß‡§√◊ËÕß¡◊Õ ¥—ßπ—Èπ
°“√»÷°…“π’È®÷ß∑”°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ Haemophilus
¥â«¬«‘∏’æ’´’Õ“√å  ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√«‘π‘®©—¬¥â«¬«‘∏’
∑“ßøï‚π‰∑ªáµà“ßÊ ‡æ◊ËÕ∑√“∫«‘∏’«‘π‘®©—¬∑’Ë∂Ÿ°µâÕß·¡àπ¬”
·≈–‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫ÀâÕßªØ‘∫—µ‘°“√‚√ßæ¬“∫“≈∑—Ë«‰ª
„™âª√–°Õ∫°“√æ‘®“√≥“‡æ◊ËÕ‡≈◊Õ°«‘∏’∑¥ Õ∫∑’Ë‡À¡“– ¡
·≈–∂Ÿ°µâÕß„π°“√«‘π‘®©—¬‡™◊ÈÕ°≈ÿà¡π’È

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

ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å®”π«π 74 µ—«Õ¬à“ß ®“°‚√ß
æ¬“∫“≈√“¡“∏‘∫¥’ 27 µ—«Õ¬à“ß √«¡ 101 µ—«Õ¬à“ß ‡æ“–‡≈’È¬ß
‡™◊ÈÕ„π chocolate agar (Oxoid, Basingstoke, Hampshire,
England) ¿“¬„µâ ¿“«–∑’Ë¡’§“√å∫Õπ‰¥ÕÕ°‰´¥å√âÕ¬≈– 5-10
∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß
®“°π—Èπ —ß‡°µ·≈–∫—π∑÷°≈—°…≥–‚§‚≈π’ °“√µ‘¥ ’·°√¡
·≈–‡°Á∫√—°…“‰«â„π skimmed milk (Oxoid) ∑’Ëº ¡
°≈’‡´Õ√Õ≈ (VWR International, Poole, England)
√âÕ¬≈– 15-20 ∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬  ®π°«à“
®–π”¡“»÷°…“µàÕ‰ª

·∫§∑’‡√’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß∑’Ë„™â§◊Õ H. influenzae ATCC
47966, ATCC 46919, ATCC 49247 ·≈–
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H. parainfluenzae ∑’Ë ‰¥â √—∫§«“¡Õπÿ ‡§√“–Àå®“°
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

2. °“√ °—¥¥’‡ÕÁπ‡Õ
 °—¥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕµ—«Õ¬à“ß·≈–‡™◊ÈÕÕâ“ßÕ‘ß¥â«¬«‘∏’µâ¡

(boiling method)(13) ‚¥¬°√–®“¬‡™◊ÈÕª√–¡“≥ 8 ‚§‚≈π’
≈ß„ππÈ”°≈—Ëπ∑’Ëª√“»®“°‡™◊ÈÕª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√ º ¡„Àâ
‡¢â“°—π¥’ Õ¬à“„Àâ‡™◊ÈÕ®—∫°—π‡ªìπ°âÕπ µâ¡„πÕà“ßπÈ”‡¥◊Õ¥ª√–¡“≥
3 π“∑’ ·≈â«ªíòπµ°µ–°Õπ∑’Ë§«“¡‡√Á«√Õ∫ 14,000 rpm
π“π 3 π“∑’  ¥Ÿ¥ à«ππÈ”„ ª√‘¡“µ√ 40 ‰¡‚§√≈‘µ√ ‡°Á∫‰«â∑’Ë
-20 Õß»“‡´≈‡ ’́¬ ‡æ◊ËÕ√Õ°“√∑¥ Õ∫µàÕ‰ª

3. °“√∑¥ Õ∫∑“ßøï‚π‰∑ªá
π”µ—«Õ¬à“ß‡™◊ÈÕ¡“∑¥ Õ∫§«“¡µâÕß°“√·ø§‡µÕ√å X

·≈– V ‚¥¬„™â 3 «‘∏’ §◊Õ 1) Paper strip technique
∑”‚¥¬ª√—∫§«“¡¢ÿàπ¢Õß‡™◊ÈÕ∑’ËµâÕß°“√∑¥ Õ∫„ππÈ”‡°≈◊Õ
„Àâ‡∑à“°—∫ 0.5 McFarland ®“°π—Èππ”‡™◊ÈÕ‰ªªÑ“¬∫πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ trypticase soy agar (TSA) „Àâ∑—Ë« ·≈â«π”
strip ∑’Ë¡’·ø§‡µÕ√å X ¡“«“ß≈ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ ·≈â««“ß
strip ∑’Ë¡’·ø§‡µÕ√å V „ÀâÀà“ß°—πª√–¡“≥ 15 ¡‘≈≈‘‡¡µ√
Õ∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ „π∫√√¬“°“»∑’Ë¡’
§“√å∫Õπ‰¥ÕÕ°‰´¥å√âÕ¬≈– 5-10 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
Õà“πº≈‚¥¬¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ ∂â“‡™◊ÈÕ‡®√‘≠‡©æ“–∫√‘‡«≥
√Õ∫·ø§‡µÕ√å X À√◊Õ V Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß· ¥ß«à“
‡™◊ÈÕµâÕß°“√‡©æ“–·ø§‡µÕ√å X À√◊Õ V µ“¡≈”¥—∫ ·µà∂â“
‡®√‘≠√–À«à“ß·ø§‡µÕ√å X ·≈– V · ¥ß«à“‡™◊ÈÕµâÕß°“√
∑—Èß Õß·ø§‡µÕ√å  2) Staphylococcus streak technique
∑”‚¥¬‡µ√’¬¡‡™◊ÈÕ∑¥ Õ∫‡™àπ‡¥’¬«°—∫«‘∏’∑’Ë 1 ·≈â«π”¡“ªÑ“¬
„Àâ∑—Ë«∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ 2 ™π‘¥§◊Õ blood agar ·≈– TSA
®“°π—Èππ”‡™◊ÈÕ S. aureus  ¡“‡æ“–„πÕ“À“√∑—Èß Õß®“π
‚¥¬≈“°‡ªìπ·∂∫‡≈Á°¬“«µ√ß°≈“ß®“π‡æ“–‡™◊ÈÕ ´÷Ëß‡™◊ÈÕ
S. aureus  “¡“√∂ √â“ß·ø§‡µÕ√å V ·≈–ª≈àÕ¬ Ÿà
πÕ°‡´≈≈å‰¥â Õ∫®“π‡æ“–‡™◊ÈÕ‰«â„πÕÿ≥À¿Ÿ¡‘·≈–∫√√¬“°“»
‡™àπ‡¥’¬«°—∫«‘∏’∑’Ë 1 Õà“πº≈‚¥¬¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ ∂â“‡®√‘≠
√Õ∫ S. aureus „π blood agar ‡æ’¬ßÕ¬à“ß‡¥’¬« · ¥ß«à“
‡™◊ÈÕµâÕß°“√∑—Èß·ø§‡µÕ√å X ·≈– V ·µà∂â“‡®√‘≠√Õ∫ S. aureus
„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß Õß™π‘¥ · ¥ß«à“‡™◊ÈÕµâÕß°“√‡©æ“–
·ø§‡µÕ√å V 3) Porphyrin test ∑”‚¥¬‡¢’Ë¬‡™◊ÈÕ∑’ËµâÕß°“√
∑¥ Õ∫≈ß„π “√≈–≈“¬¢Õß “√µ—Èßµâπ delta-aminolevulinic
acid Õ∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

Õà“πº≈‚¥¬À¬¥πÈ”¬“ Kovacsû ·≈â«‡¢¬à“‡∫“Ê º≈∫«°®–‡ªìπ
 ’™¡æŸ„π™—Èπ¢Õß “√≈–≈“¬µ—Èßµâπ(14) ‡™◊ÈÕ H. parainfluenzae
¡’‡Õπ‰´¡å∑’Ë “¡“√∂‡ª≈’Ë¬π “√µ—Èßµâππ’È„Àâ‡ªìπ porphobilinogen
‰¥â®÷ß‡°‘¥‡ªìπ ’™¡æŸ  à«π°“√∑¥ Õ∫∑“ß™’«‡§¡’ª√–°Õ∫
¥â«¬°“√∑¥ Õ∫‡Õπ‰´¡å§“µ“‡≈  ·≈–°“√À¡—°¬àÕ¬πÈ”µ“≈
4 ™π‘¥§◊Õ °≈Ÿ‚§  ´Ÿ‚§√  ·≈§‚µ  ·≈– ·¡π‚π  ‚¥¬¡’
phenol red (PR) ‡ªìπ pH indicator ∑”°“√∑¥ Õ∫
„π microtiter plate ∑’Ëª√“»®“°‡™◊ÈÕ ‚¥¬À¬¥Õ“À“√‡≈’È¬ß‡™◊ÈÕ
∑’Ë®–∑¥ Õ∫‰¥â·°à PR glucose, sucrose, lactose ·≈–
mannose (∑’Ë¡’§«“¡‡¢â¡¢âπ√âÕ¬≈– 1) Õ¬à“ß≈– 250 ‰¡‚§√≈‘µ√
≈ß„π·µà≈–À≈ÿ¡¢Õß microtiter plate ·≈â«‡¢’Ë¬‡™◊ÈÕ∑¥ Õ∫
´÷Ëß‡æ“–„À¡àÊ ∫π chocolate agar  ¡“ª√–¡“≥ 8 ‚§‚≈π’
„ à≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·µà≈–À≈ÿ¡ Õ∫∑’Ë 37 Õß»“‡´≈‡´’¬ 
24-48 ™—Ë«‚¡ß Õà“πº≈‚¥¬ —ß‡°µ°“√‡ª≈’Ë¬π ’¢ÕßÕ“À“√
‡≈’È¬ß‡™◊ÈÕ À“°Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡ª≈’Ë¬π®“° ’ â¡‡ªìπ ’‡À≈◊Õß
· ¥ß«à“‡™◊ÈÕ “¡“√∂À¡—°¬àÕ¬πÈ”µ“≈™π‘¥π—Èπ

4. °“√∑¥ Õ∫∑“ß®’‚π‰∑ªá
µ√«®À“¬’π∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ H. influenzae ¥â«¬«‘∏’

multiplex æ’´’Õ“√å  (M-PCR) ‚¥¬„™â¬’π 16SrDNA
·≈– p6 ‡ªìπ‡ªÑ“À¡“¬‚¥¬„™â‰æ√‡¡Õ√å 16SrDNA-F
(5û-TCCTAAGAAGAGCTCAGAGAT-3û) ·≈–
16SrDNA-R (5íTGATCCAACCGCAGGTTCC-3û),
P6-F (5û-TTGGCGGWTACTCTGTTGCT-3û) ·≈–
P6-R (5û-TGCAGGTTTTTCTTCACCGT-3û) ÷́Ëß„Àâ
product ¢π“¥ 538 ·≈– 296 µ“¡≈”¥—∫(11) (‰æ√‡¡Õ√å
‡À≈à“π’È —ß‡§√“–Àå‚¥¬ Sigma-Proligo, USA)   à«πº ¡
„π M-PCR  ”À√—∫ªØ‘°‘√‘¬“ 25 µl ª√–°Õ∫¥â«¬ 1X PCR
buffer (New England Biolabs, Ontario, Canada),
deoxynucleotide triphosphate (Promega, Medicson, WI,
USA) ™π‘¥≈– 200 µM, ‰æ√‡¡Õ√å 16SrDNA-F,
16SrDNA-R, P6-F ·≈– P6-R Õ¬à“ß≈– 1.0 mM, Taq
DNA polymerase (New England Biolabs, Ontario,
Canada) 1 U, MgCl

2
 1.5 µM ·≈–¥’‡ÕÁπ‡Õµ—«Õ¬à“ß

1.5 µl   ¿“«–¢ÕßªØ‘°‘√‘¬“ M-PCR ¥—¥·ª≈ß®“°«‘∏’¢Õß
Billal ·≈–§≥–(15) §◊Õ pre-denaturation 94C 5 π“∑’
µ“¡¥â«¬ denaturation ∑’Ë 94C 1 π“∑’, annealing ∑’Ë 55C
1 π“∑’, extension ∑’Ë 72C 1 π“∑’ 25 √Õ∫ ·≈– final
extension 72C 10 π“∑’  ‚¥¬„™â‡§√◊ËÕß PCT-200
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(MJ Research Inc, USA)  ®“°π—Èπ·¬°™‘Èπ à«π¢Õß DNA
„π·ºàπ«ÿâπ§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.0 (agarose, Promega,
USA) ¥â«¬‡§√◊ËÕß gel electrophoresis (Cosmo Bio, Tokyo,
Japan) ‡ª√’¬∫‡∑’¬∫°—∫ 100 bp DNA ladder (New
England Biolabs) ·≈–¬âÕ¡¥â«¬ ethidium bromide
§«“¡‡¢â¡¢âπ 0.5 mg/ml (Boehringer Mannheim,
Germany)  µ√«®¥Ÿ·∂∫ DNA ¿“¬„µâ· ßÕ—≈µ√“‰«‚Õ‡≈µ
¥â«¬‡§√◊ËÕß UV illumination Gel DOC 1000 (Bio-Rad,
CA, USA) ™‘Èπ DNA ∑’Ë®”‡æ“–¢Õß‡™◊ÈÕ H. influenzae
®“° primer ∑—Èß Õß§Ÿà¡’¢π“¥ 538 §Ÿà‡∫ ·≈– 296 §Ÿà‡∫ 
µ“¡≈”¥—∫

µ√«®À“¬’π∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ H. parainfluenzae
¥â«¬«‘∏’æ’́ ’Õ“√å ‚¥¬ºŸâ«‘®—¬‰¥âÕÕ°·∫∫‰æ√‡¡Õ√å∑’Ë®”‡æ“–µàÕ¬’π
sodA ́ ÷Ëß°”°—∫°“√ √â“ß manganese-dependent superoxide
dismutase ¢Õß‡™◊ÈÕ H. parainfluenzae §◊Õ‰æ√‡¡Õ√å
sodA-F (5û-TGCAAATGCCGTGTTAGAAA-3û)
·≈– sodA-R (5û-GAACCGAAATCACGTTCGAT-3û)
´÷Ëß„Àâ product ¢π“¥ 216 §Ÿà‡∫  „™â à«πº ¡ ”À√—∫
ªØ‘°‘√‘¬“æ’´’Õ“√å‡™àπ‡¥’¬«°—∫°“√µ√«®¬’π p6 ·≈–„™â ¿“«–
¢ÕßªØ‘°‘√‘¬“ PCR ¥—ßπ’È §◊Õ pre-denaturation 94C 5 π“∑’
µ“¡¥â«¬ denaturation ∑’Ë 94C 1 π“∑’ annealing ∑’Ë 57C
1 π“∑’ extension ∑’Ë 72C 1 π“∑’ 25 √Õ∫ ·≈– final
extension 72C 10 π“∑’

5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
„™â ∂‘µ‘∑’Ë«—¥§«“¡ Õ¥§≈âÕß°—π¢Õßº≈∑’Ë‰¥â®“°°“√

«‘π‘®©—¬‡™◊ÈÕ¥â«¬«‘∏’µà“ßÊ ‚¥¬· ¥ß„π√Ÿª¢Õßµ“√“ß§«“¡
 Õ¥§≈âÕß „π°“√»÷°…“π’È‰¥â‡ª√’¬∫‡∑’¬∫·µà≈–«‘∏’§◊Õ paper
strip technique, porphyrin test, Staphylococcus streak
technique ·≈–°“√∑¥ Õ∫™’«‡§¡’°—∫«‘∏’æ’´’Õ“√å ´÷Ëß·∫àßº≈
°“√«‘ π‘ ®©— ¬ ‡™◊È Õ ‡ªì π “¡°≈ÿà ¡§◊ Õ H. influenzae,
H. parainfluenzae ·≈– non-identify  √ÿªº≈∑“ß ∂‘µ‘
‚¥¬¥Ÿ®“°§à“ —¡ª√– ‘∑∏‘Ï kappa (K) ∂â“§à“ K ‡¢â“„°≈â 1 · ¥ß
«à“ Õß«‘∏’π—Èπ„Àâº≈ Õ¥§≈âÕß°—π §”π«≥§à“ K ‰¥â®“° Ÿµ√
¥—ßπ’È(15)

r = ®”π«π row „π‡¡µ√‘°´å; x
ii
 = ®”π«π∑’Ë —ß‡°µ‰¥â„π

row ∑’Ë i ·≈– column i; x
i+
 = º≈√«¡„π row†i; x

+i
 =

º≈√«¡„π column i; N = ®”π«π∑—ÈßÀ¡¥∑’Ë —ß‡°µ‰¥â
°“√·∑π§à“‡æ◊ËÕ«‘‡§√“–Àå§«“¡ Õ¥§≈âÕß√–À«à“ßº≈°“√
∑¥ Õ∫«‘∏’ porphyrin °—∫«‘∏’ PCR
x

1
 = 83,  x

2
 = 12,  x

3
 = 0    x

1
+ = 88,  x+

1
 = 83,

x
2+
 = 13, 

 x+2
 = 12,  x

3+
 = 0,  x

+3
 = 6

K = 101(83 + 12 + 0) - [(88 x 83) + (13 x 12) + (0 x 6)]
      1012 - [(88 x 83) + (13 x 12) + (0 x 6)]
K = 0.78
°“√·ª≈º≈§à“ K §à“√–À«à“ß 0.40 ∂÷ß 0.60 ∂◊Õ«à“¡’§«“¡
‡∑’Ë¬ß√–¥—∫ª“π°≈“ßÀ√◊ÕæÕ„™â (fair) §à“√–À«à“ß 0.60
∂÷ß 0.75 ∂◊Õ«à“¡’§«“¡‡∑’Ë¬ß√–¥—∫¥’ (good) ·≈–§à“µ—Èß·µà
0.76 ¢÷Èπ‰ª ∂◊Õ«à“¡’§«“¡‡∑’Ë¬ß√–¥—∫¥’¡“° (excellent)

º≈°“√»÷°…“
°“√»÷°…“π’È„™â‡™◊ÈÕ Haemophilus ®”π«π 101 µ—«Õ¬à“ß

‡ªìπ‡™◊ÈÕ∑’Ë·¬°‰¥â®“°‡ ¡À–·≈–∑“ß‡¥‘πÀ“¬„® 54 µ—«Õ¬à“ß
ÀπÕß®“°·º≈ ÀŸ·≈–µ“ 13 µ—«Õ¬à“ß ‡≈◊Õ¥ 2 µ—«Õ¬à“ß
√–∫∫ ◊∫æ—π∏ÿå 2 µ—«Õ¬à“ß·≈–∑’Ë‰¡à∑√“∫™π‘¥¢Õß ‘Ëß àßµ√«®
30 µ—«Õ¬à“ß

º≈°“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ßøï‚π‰∑ªáæ∫«à“°“√∑¥ Õ∫
§«“¡µâÕß°“√·ø§‡µÕ√å X ·≈– V ¥â«¬«‘∏’ paper strip
technique ·≈– porphyrin test ‰¥âº≈µ√ß°—∫°“√∑¥ Õ∫
∑“ß™’«‡§¡’§◊Õ «‘π‘®©—¬‡™◊ÈÕ‰¥â‡ªìπ H. influenzae 88 µ—«Õ¬à“ß
·≈–‡ªìπ H. parainfluenzae 13 µ—«Õ¬à“ß  à«π«‘∏’
Staphylococcus streak technique ‰¥âº≈‡ªìπ H. influenzae
54  µ—«Õ¬à“ß·≈– H. parainfluenzae 47 µ—«Õ¬à“ß ÷́Ëß„Àâ
º≈ Õ¥§≈âÕß°—∫ 3 «‘∏’·√°‡æ’¬ß 67 µ—«Õ¬à“ß (√âÕ¬≈– 66.4)
¥—ß· ¥ß„π µ“√“ß∑’Ë 1  à«πº≈®“°°“√∑¥ Õ∫∑“ß®’‚π‰∑ªá
´÷Ëßµ√«®¥â«¬¬’π 16SrDNA ∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ H. influenzae
·≈–¬’π p6 æ∫«à“°“√µ√«®¥â«¬¬’π p6  “¡“√∂«‘π‘®©—¬«à“‡ªìπ
H. influenzae 83 µ—«Õ¬à“ß ·µà°“√µ√«®¥â«¬¬’π 16SrDNA
 “¡“√∂«‘π‘®©—¬«à“‡ªìπ H. influenzae ‡æ’¬ß 64 µ—«Õ¬à“ß
º≈°“√µ√«®∑—Èß 2 ¬’π¡’§«“¡ Õ¥§≈âÕß°—π√âÕ¬≈– 77.1
§◊Õ ‰¥â‡ªìπ H. influenzae 64 µ—«Õ¬à“ß·≈–‰¡à Õ¥§≈âÕß°—π
19 µ—«Õ¬à“ß ·≈–º≈°“√µ√«®¥â«¬¬’π sodA ´÷Ëß®”‡æ“–

K =
N Σ x

ii
 - Σ(x

i+
 × x

+i
)

N2 - Σ (x
i+

 × x
+i

)

r

i=1

r

i=1

r

i=1
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µàÕ‡™◊ÈÕ H. parainfluenzae  “¡“√∂«‘π‘®©—¬«à“‡ªìπ
H.†parainfluenzae 12 µ—«Õ¬à“ß ¥—ß· ¥ß„π µ“√“ß∑’Ë 2

®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘¥â«¬ Kappa analysis æ∫«à“
º≈°“√«‘π‘®©—¬‡™◊ÈÕ Haemophilus ¥â«¬«‘∏’ XV paper strip,
«‘∏’ porphyrin ·≈–«‘∏’∑¥ Õ∫™’«‡§¡’‰¥âº≈ Õ¥§≈âÕß°—∫«‘∏’
æ’´’Õ“√å §‘¥‡ªìπ√âÕ¬≈– 94.1 (§à“ k = 0.78)  à«π«‘∏’

Staphylococcus streak technique ‰¥âº≈ Õ¥§≈âÕß°—∫«‘∏’
PCR §‘¥‡ªìπ√âÕ¬≈– 60.4 (§à“ k = 0.22) · ¥ß«à“«‘∏’ XV
paper strip, porphyrin test ·≈–°“√∑¥ Õ∫¥â«¬™ÿ¥∑¥ Õ∫
™’«‡§¡’ “¡“√∂«‘π‘®©—¬‡™◊ÈÕ°≈ÿà¡π’È‰¥âº≈∂Ÿ°µâÕß„°≈â‡§’¬ß°—∫
«‘∏’æ’´’Õ“√å¡“°°«à“«‘∏’ Staphylococcus streak technique

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
„π°“√»÷°…“π’È‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫°“√µ√«®·¬° ªï™’ å

¢Õß Haemophilus ‚¥¬„™â‡™◊ÈÕ 101 µ—«Õ¬à“ß ∑¥ Õ∫¥â«¬
«‘∏’∑“ßøï‚π‰∑ªá‡∑’¬∫°—∫«‘∏’∑“ß®’‚π‰∑ªá º≈®“°«‘∏’∑“ßøï‚π

‰∑ªá‰¥âº≈ Õ¥§≈âÕß°—π∑ÿ°«‘∏’ ¬°‡«âπ«‘∏’ Staphylococcus
streak technique ´÷Ëß‰¥âº≈µà“ß®“°°“√∑¥ Õ∫∑“ßøï‚π‰∑ªá
«‘∏’Õ◊ËπÊ ®”π«π 34 µ—«Õ¬à“ß ́ ÷Ëß°“√«‘π‘®©—¬‡™◊ÈÕ H. influenzae
·≈– H. parainfluenzae ¥â«¬°“√„™â«‘∏’∑¥ Õ∫∑’Ë¥Ÿº≈
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®“°ª√“°Ø°“√≥å satellite π’È ¡’√“¬ß“πµà“ßÊ °≈à“«∂÷ß
 “‡Àµÿ∑’ËÕ“®∑”„Àâ‡°‘¥°“√«‘π‘®©—¬ H. influenzae º‘¥‡ªìπ
H. parainfluenzae À√◊Õ ≈—∫°—π‰¥â¡“°∂÷ß√âÕ¬≈– 18-30(16, 17)

´÷ËßÕ“®‡°‘¥¢÷Èπ„π¢—ÈπµÕπ∑’Ë∑¥ Õ∫ ·≈–¡’À≈“¬ªí®®—¬∑’ËÕ“®
∑”„Àâ°“√·ª≈º≈º‘¥æ≈“¥ ‰¥â·°à 1) °“√ªπ‡ªóôÕπ¢Õß hemin
(·ø§‡µÕ√å X) „πÕ“À“√∑’Ë„™â∑”°“√∑¥ Õ∫ 2) °“√π”æ“
·ø§‡µÕ√å X ¡“®“°Õ“À“√∑’Ë¡’ à«πª√–°Õ∫¢Õß‡≈◊Õ¥
3) H. parainfluenzae ∫“ß “¬æ—π∏ÿå‡®√‘≠‰¥â¬“°∑”„ÀâÕà“π
º≈º‘¥æ≈“¥‡æ√“–¡Õß‰¡à‡ÀÁπ°“√‡®√‘≠¢Õß‡™◊ÈÕ „π°“√
»÷°…“π’È‰¥âªÑÕß°—π°“√‡°‘¥º≈º‘¥æ≈“¥¥—ß°≈à“« ‚¥¬‡¢’Ë¬‡™◊ÈÕ
∑¥ Õ∫≈ß„ππÈ”‡°≈◊Õ ‡æ◊ËÕ‡®◊Õ®“ß·ø§‡µÕ√åµà“ßÊ ∑’ËÕ“®
ªπ‡ªóôÕπ¡“°—∫‡™◊ÈÕ ·≈–‰¥âª√—∫‡™◊ÈÕ∑¥ Õ∫„Àâª√‘¡“≥‡™◊ÈÕ
¡’§«“¡¢ÿàπ‡∑à“°—∫ 0.5 Mcfarland ÷́Ëß«‘∏’ Staphylococcus
streak technique „π°“√»÷°…“§√—Èßπ’È „Àâº≈µà“ß®“°°“√
∑¥ Õ∫¥â«¬«‘∏’Õ◊ËπÊ Õ“®‡°‘¥®“°¢—ÈπµÕπ°“√π”‚§‚≈π’¢Õß
S. aureus ¡“‚¥¬µ√ß®“° blood agar ‡æ◊ËÕ¡“ streak
„πÕ“À“√∑’Ë„™â∑”°“√∑¥ Õ∫ ®÷ßÕ“®¡’°“√π”æ“·ø§‡µÕ√å
X ®“° blood agar µ‘¥¡“¥â«¬ ·≈–¡’√“¬ß“π∑’Ë°≈à“«∂÷ß«‘∏’
porphyrin test «à“„Àâº≈°“√«‘π‘®©—¬‡™◊ÈÕ Haemophilus
‰¥â∂Ÿ°µâÕß°«à“°“√∑¥ Õ∫¥â«¬«‘∏’ XV paper strip ·≈–
Staphylococcus streak technique(18) ·µà®“°°“√»÷°…“π’È
æ∫«à“°“√«‘π‘®©—¬‡™◊ÈÕ«‘∏’ XV paper strip ‰¥âº≈µ√ß°—∫«‘∏’
porphyrin test

°“√µ√«®·¬° ªï™’ å‡™◊ÈÕ„π°≈ÿà¡ Haemophilus ™π‘¥∑’Ë
æ∫∫àÕ¬¥â«¬«‘∏’æ’´’Õ“√å‚¥¬„™â‰æ√‡¡Õ√å∑’Ë®”‡æ“–µàÕ¬’π p6
·≈–¬’π à«π 16SrDNA ¡’√“¬ß“π«à“°“√„™â¬’π p6 ‡ªìπ
‡ªÑ“À¡“¬‡æ◊ËÕµ√«®À“ H. influenzaes ¡’§«“¡®”‡æ“– Ÿß
∂÷ß√âÕ¬≈– 96(10) „π°“√»÷°…“π’È®÷ß„™â«‘∏’µ√«®¥â«¬æ’́ ’Õ“√å ”À√—∫
¬’π p6 ‡ªìπ«‘∏’¡“µ√∞“π ”À√—∫‡ª√’¬∫‡∑’¬∫°—∫º≈°“√«‘π‘®©—¬
¥â«¬«‘∏’Õ◊ËπÊ ®“°°“√»÷°…“π’Èæ∫«à“«‘∏’∑“ßøï‚π‰∑ªá„Àâº≈ à«π
„À≠à Õ¥§≈âÕß°—∫«‘∏’æ’´’Õ“√å ·µà¡’‡™◊ÈÕ∑’Ë„Àâº≈·µ°µà“ß°—π
6 µ—«Õ¬à“ß§◊Õ‡™◊ÈÕ∑—Èß 6 µ—«Õ¬à“ß‰¡à “¡“√∂«‘π‘®©—¬«à“‡ªìπ
H. influenzae À√◊Õ H. parainfluenzae ¥â«¬«‘∏’æ’´’Õ“√å
´÷Ëß 5 µ—«Õ¬à“ß‡ªìπ H. influenzae ®“°°“√∑¥ Õ∫¥â«¬«‘∏’
paper strip, Staphylococcus streak technique

·≈– porphyrin ·µàº≈®“°«‘∏’™’«‡§¡’‰¡à “¡“√∂√–∫ÿ‰¥â«à“‡ªìπ
H. influenzae, H. aegyptius À√◊Õ H. haemolyticus
´÷Ëß H. haemolyticus ·µ°µà“ß®“° H. influenzae ·≈–
H. aegyptius ‚¥¬ “¡“√∂ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢Õß¡â“
·µà„π°“√»÷°…“π’È‰¡à‰¥â„™â‡≈◊Õ¥¡â“„π°“√∑¥ Õ∫  à«π°“√
®”·π°‡™◊ÈÕ H. influenzae ·≈– H. aegyptius ∑”‰¥â
‚¥¬°“√«‘‡§√“–Àå outer membrane protein profiles(14)

´÷Ëß‰¡à‰¥â∑¥ Õ∫„π°“√»÷°…“π’È   à«πÕ’° 1 µ—«Õ¬à“ß‡ªìπ
H. parainfluenzae ®“°°“√∑¥ Õ∫¥â«¬ paper strip,
porphyrin,  Staphylococcus streak technique ·≈–™’«‡§¡’
´÷Ëß‡™◊ÈÕ∑—Èß 6 µ—«Õ¬à“ßµ√«®‰¡à‰¥â¥â«¬«‘∏’ PCR Õ“®¡’ “‡Àµÿ
®“°≈”¥—∫‡∫ „π∫√‘‡«≥∑’Ë‰æ√‡¡Õ√å‡¢â“®—∫¡’§«“¡·µ°µà“ß
®“° “¬æ—π∏ÿå∑—Ë«‰ª ®÷ß∑”„Àâ‰¡à‡°‘¥º≈‘µ¿—≥±å®“°æ’´’Õ“√å
¥— ßπ—Èπ®÷ ß§«√π”µ—«Õ¬à “ß ‡À≈à “π’È ‰ª∑”°“√»÷°…“µàÕ‰ª
‚¥¬Õ“®»÷°…“À“≈”¥—∫‡∫ „π¬’π∑’Ë‡°’Ë¬«¢âÕß ‡æ◊ËÕ«‘‡§√“–Àå
‡ª√’¬∫‡∑’¬∫·≈–«‘π‘®©—¬‡™◊ÈÕµàÕ‰ª

®“°°“√»÷°…“π’Èæ∫«à“«‘∏’æ’´’Õ“√å‚¥¬°“√µ√«®¬’π p6
 ”À √— ∫ H. influenzae ·≈–¬’π sodA  ”À√—∫
H. parainfluenzae  ‡ªìπ«‘∏’∑’Ë‰¥âº≈√«¥‡√Á«·≈–∂Ÿ°µâÕß
‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’∑¥ Õ∫∑“ßøï‚π‰∑ªá ́ ÷ËßµâÕß„™â‡«≈“Õ¬à“ßπâÕ¬
48-72 ™—Ë«‚¡ß·≈–Õ“®‡°‘¥§«“¡º‘¥æ≈“¥‰¥â„πÀ≈“¬¢—ÈπµÕπ
¢Õß°“√∑¥ Õ∫ °“√µ√«®¥â«¬«‘∏’æ’´’Õ“√å∑—Èß Õß¬’ππ’È
 “¡“√∂π”¡“¥—¥·ª≈ß√«¡∑¥ Õ∫„πªØ‘°‘√‘¬“‡¥’¬«°—π
‡ªìπ multiplex æ’´’Õ“√å‰¥â ·≈–Õ“®„™â ”À√—∫µ√«®À“‡™◊ÈÕ
Haemophilus ‚¥¬µ√ß®“° ‘Ëß àßµ√«®‰¥â   ÷́Ëß¡’√“¬ß“π
¢Õß Jbara ·≈–§≥–‰¥âµ√«®À“‡™◊ÈÕ°àÕ‚√§™π‘¥µà“ßÊ √«¡∑—Èß
H. influenzae ¥â«¬°“√µ√«®‚¥¬µ√ß®“° ‘Ëß àßµ√«®πÈ”
‰¢ —πÀ≈—ß·≈–πÈ”®“°ÀŸ™—Èπ°≈“ß (middle ear effusion)
¥â«¬«‘∏’æ’́ ’Õ“√å‡ª√’¬∫‡∑’¬∫°—∫«‘∏’‡æ“–‡™◊ÈÕ´÷Ëß„™â‡ªìπ«‘∏’¡“µ√∞“π
æ∫«à“«‘∏’æ’́ ’Õ“√å¡’§«“¡‰«·≈–§«“¡®”‡æ“–√âÕ¬≈– 100 ·≈–
87.3 µ“¡≈”¥—∫(19)   ”À√—∫ÀâÕßªØ‘∫—µ‘°“√∑’Ë‰¡à “¡“√∂
µ√«®¥â«¬«‘∏’æ’´’Õ“√å‰¥â ®”‡ªìπµâÕßµ√«®¥â«¬°“√‡æ“–‡™◊ÈÕ
°“√‡≈◊Õ°∑¥ Õ∫‚¥¬«‘∏’ XV paper strip „Àâº≈∂Ÿ°µâÕß
 Õ¥§≈âÕß°—∫«‘∏’æ’´’Õ“√å¡“°°«à “°“√∑¥ Õ∫¥â«¬«‘∏’
Staphylococcus streak technique

´
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