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∫∑§—¥¬àÕ 
 °“√»÷°…“π”√àÕßπ’È¡’«—µ∂ÿª√–ß§å„π°“√π”«‘∏’¡—≈µ‘- 

‡æ≈Á°æ’´’Õ“√å¡“„™â„π°“√µ√«®À““√æ—π∏ÿ°√√¡¢Õß

·∫§∑’‡√’¬°àÕ‚√§ 4 “¬æ—π∏ÿå‰¥â·°à ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π 

‡ÕÁπ‚¥¥Õπµ—≈≈‘ ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ ‡™◊ÈÕ

æ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π- 

‡°√‡´π´å „πÀπÕß∑’Ë‡°Á∫®“°§≈Õß√“°øíπ®”π«π 10 

µ—«Õ¬à“ß ‚¥¬≈”¥—∫·√°„™â«‘∏’æ’´’Õ“√å µ√«®‚¥¬„™â§Ÿà‰æ√

‡¡Õ√åÀπ÷Ëß§Ÿà∑’Ë®”‡æ“–µàÕà«π¬’π 16 ‡Õ ‰√‚∫‚´¡Õ≈ 

Õ“√å‡ÕÁπ‡Õ ¢Õß·∫§∑’‡√’¬∑ÿ°“¬æ—π∏ÿå º≈°“√»÷°…“æ∫

«à““¡“√∂µ√«®æ∫“√æ—π∏ÿ°√√¡¢Õß·∫§∑’‡√’¬„π∑ÿ°

µ—«Õ¬à“ß µàÕ¡“„™â«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å ∑’Ë¡’°“√

ÕÕ°·∫∫§Ÿ à‰æ√‡¡Õ√å„π°“√µ√«®À““√æ—π∏ÿ°√√¡

·∫§∑’‡√’¬∑’Ëµà“ß°—π∑’≈–Õß“¬æ—π∏ÿåæ√âÕ¡°—π ‰¥â·°à 

°“√µ√«®À“‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ §Ÿà

°—∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘  ·≈–°“√µ√«®À“

‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ §Ÿà°—∫‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π- 

‡°√‡´π´å º≈°“√»÷°…“æ∫«à“‰¡à“¡“√∂µ√«®æ∫“√

æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ∑—Èß 4 “¬æ—π∏ÿå„π 2 µ—«Õ¬à“ß (√âÕ¬

≈– 20) ·µàµ√«®æ∫‡™◊ÈÕ“¡“¬æ—π∏ÿå√âÕ¬≈– 40 µ√«®

Abstract 
 The aim of this pilot study was to determine 

whether a multiplex polymerase chain reaction (PCR) 

protocol could detect DNA from four different 

pathogenic bacteria, including Porphyromonas 

endodontalis, Porphyromonas gingivalis, Prevotella 

intermedia and Prevotella nigrescens in 10 pus 

exudate samples from root canals. The conventional 

PCR together with a pair of universal primers that was 

specific for 16s ribosomal RNA was initially 

conducted to show the presence of any bacterial DNA 

in all specimens. Then, the primers for multiplex PCR 

were specifically designed to amplify the DNA of two 

different bacterial species at a time, i.e. 

Porphyromonas endodontalis and Porphyromonas 

gingivalis versus Prevotella intermedia and Prevotella 

nigrescens. The results showed that two of the 

specimens (20%) failed to show the presence of DNA 

in any of the four bacteria. The percentage of sample 

where bacterial DNA was detected for three, two or 
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∫∑π” 
 ®“°°“√»÷°…“∑’Ëºà“πÊ ¡“æ∫«à“·∫§∑’‡√’¬°≈ÿà¡√â“ß

‡¡Á¥’¥” (black-pigmented bacteria) ¡’§«“¡—¡æ—π∏å

°—∫°“√µ‘¥‡™◊ÈÕ¿“¬„π§≈Õß√“°øíπ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’

°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π (acute infections)(1-3)  

‚¥¬‡™◊ÈÕ„π°≈ÿà¡π’È∑’ Ëæ∫∫àÕ¬‰¥â·°à ‡™◊ ÈÕæÕ√å‰ø‚√‚¡·π 

‡ÕÁπ‚¥¥Õπµ—≈≈‘  (Porphyromonas endodontalis) 

‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ (Porphyromonas gingi-

valis) ‡™◊ ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ (Prevotella 

intermedia) ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å (Prevo-

tella nigrescens) ‡π◊ËÕß®“°‡™◊ÈÕ‡À≈à“π’È“¡“√∂√â“ß

ªí®®—¬§«“¡√ÿπ·√ß (virulence factors) ‰¥âÀ≈“¬™π‘¥(4,5) 

§ÿ≥¡∫—µ‘¢Õß·∫§∑’‡√’¬„π°≈ÿà¡π’È§◊Õ ≈—°…≥–‚§‚≈π’ 

(colony) ¢Õß‡™◊ÈÕ°≈¡πŸπ ¢Õ∫‡√’¬∫ ¡—π«“«·≈–¡’’¥” 

≈—°…≥–‡´≈≈å√’ ¬âÕ¡µ‘¥’·°√¡≈∫ (gram negative) ‰¡à

“¡“√∂‡§≈◊ËÕπ‰À«‰¥â ‰¡à√â“ßªÕ√å  ‡®√‘≠‚¥¬‰¡à„™â

ÕÕ°´‘‡®π (strictly anaerobe) ¥—ßπ—Èπ®÷ßµâÕß§«√√–«—ß°“√

—¡º—°—∫ÕÕ°´‘‡®π µ—Èß·µà¢—ÈπµÕπ°“√‡°Á∫µ—«Õ¬à“ß °“√ 

π”àßÀâÕßªØ‘∫—µ‘°“√ √«¡∂÷ß¢—ÈπµÕπ„π°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ  

„πªí®®ÿ∫—π«‘∏’¡“µ√∞“π„π°“√«‘π‘®©—¬‡™◊ÈÕ®“°‘Ëßàßµ√«®

§◊Õ«‘∏’°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ„πÀâÕßªØ‘∫—µ‘°“√·≈–°“√®”·π°

‡™◊ÈÕ‚¥¬«‘∏’°“√∑¥Õ∫§ÿ≥¡∫—µ‘∑“ß™’«‡§¡’ (bioche-

mical test) ·µà‡π◊ËÕß®“°‡™◊ÈÕ„π°≈ÿà¡π’È¡’√Ÿª√à“ß∑’Ë§≈â“¬°—π 

·≈–°“√∑¥Õ∫∑“ß™’«‡§¡’‰¡à“¡“√∂®”·π°™π‘¥¢Õß

‡™◊ÈÕÕÕ°®“°°—π‰¥âÕ¬à“ß™—¥‡®π πÕ°®“°π—Èπ·≈â«‡™◊ÈÕ„π

°≈ÿà¡π’È¬—ßµâÕß°“√Õ“À“√‡√‘¡™π‘¥æ‘‡»…‡æ◊ËÕ™à«¬„π°“√

‡®√‘≠‡µ‘∫‚µ‰¥â·°à “√∑’Ë¡’à«πª√–°Õ∫¢Õß‡À≈Á°§◊Õ 

Œ’¡‘π (hemin) ·≈–«‘µ“¡‘π‡§ (menadione) ·≈–„™â‡«≈“

‡æ“–‡≈’È¬ßπ“π°«à“‡™◊ÈÕ°≈ÿà¡∑’ËµâÕß°“√ÕÕ°´‘‡®π„π°“√

‡®√‘≠‡µ‘∫‚µ (aerobic bacteria) 

 ®“°ªí≠À“¥—ß°≈à“« «‘∏’∑“ßÕ≥Ÿ™’««‘∑¬“®÷ß‰¥â‡¢â“¡“

¡’∫∑∫“∑„π°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ¿“¬„π™àÕßª“° ‚¥¬¡’

À≈—°°“√„π°“√µ√«®“√æ—π∏ÿ°√√¡‡ªÑ“À¡“¬ (target 

gene) ´÷Ëß„π°“√µ√«®À“‡™◊ÈÕ™π‘¥µà“ßÊ ¡—°„™â¬’π (gene) 

∑’Ë¡’Àπâ“∑’Ë°”Àπ¥°“√√â“ß¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ 

(16s rRNA gene) ´÷Ëß‡ªìπ¬’π∑’Ëæ∫„π‘Ëß¡’™’«‘µ∑ÿ°™π‘¥ 

‚¥¬„π°≈ÿà¡·∫§∑’‡√’¬®–¡’à«π∑’Ë‡√’¬°«à“ ∫√‘‡«≥Õπÿ√—°…å 

(conserved regions) ´÷Ëß¡’§«“¡§≈â“¬°—π¡“°‰¡à«à“®–

‡ªìπ“¬æ—π∏ÿå„¥·≈–®–¡’à«π∑’Ë¡’§«“¡·µ°µà“ß°—π¡“° 

(variable regions) ´÷Ëß¡’§«“¡®”‡æ“–·≈–‡ªìπµ—«°”Àπ¥

§«“¡·µ°µà“ß¢Õß‡™◊ÈÕ·µà≈–“¬æ—π∏ÿå ¥—ßπ—Èπ§«“¡·µ°

µà“ß¢Õß¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ „πà«π∑’Ë¡’§«“¡·µ°

æ∫‡™◊ÈÕÕß“¬æ—π∏ÿå√âÕ¬≈– 10 ·≈–µ√«®æ∫‡™◊ÈÕ‡æ’¬ß

“¬æ—π∏ÿå‡¥’¬«√âÕ¬≈– 30 πÕ°®“°π—Èπ¬—ßæ∫«à“‡™◊ÈÕ∑’Ë

æ∫‰¥â∫àÕ¬§◊Õ ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘  

√Õß≈ß¡“§◊Õ ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ ‡™◊ÈÕæ√’‚«

‡∑≈≈“ ‰π‡°√‡´π´å ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å

¡’‡¥’¬ (√âÕ¬≈– 70, 40, 40, ·≈–  20 µ“¡≈”¥—∫) ‚¥¬

√ÿª®“°°“√»÷°…“„π‡∫◊ÈÕßµâππ’È·¥ß«à“«‘∏’¡—≈µ‘‡æ≈Á°æ’

´’Õ“√å“¡“√∂π”¡“„™â„π°“√µ√«®À““√æ—π∏ÿ°√√¡

¢Õß·∫§∑’‡√’¬°àÕ‚√§®“°µ—«Õ¬à“ß„π§≈Õß√“°øíπ‰¥â 

Õ¬à“ß‰√°Áµ“¡§«√∑”°“√»÷°…“„π®”π«πµ—«Õ¬à“ß∑’Ë

¡“°¢÷Èπ‡æ◊ËÕπ—∫πÿπº≈°“√»÷°…“§√—Èßπ’ÈÕ¬à“ß™—¥‡®π 

       

§”‰¢√À—: ªØ‘°‘√‘¬“≈Ÿ°‚´àæÕ≈’‡¡Õ‡√∑’Ë¡’‰æ√‡¡Õ√å

¡“°°«à“Àπ÷Ëß§Ÿà  ·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥” 

one species was 40, 10 or 30%, respectively. 

Moreover, the presence of DNA was detected in 

Porphyromonas endodontalis, Porphyromonas gingi-

valis, Prevotella nigrescens and Prevotella intermedia 

by 70, 40, 40 and 20% of the sample, respectively. In 

summary, the present pilot study shows the 

effectiveness of multiplex PCR for detecting distinct 

bacterial DNA in endodontic specimens. However, 

additional studies with a larger number of samples are 

still required to corroborate these findings. 

 

Key words: multiplex polymerase chain reaction, 

black-pigmented bacteria 
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µà“ß°—π¡“°π’È®÷ß∂Ÿ°π”¡“„™â„π°“√®”·π°“¬æ—π∏ÿå¢Õß

‡™◊ÈÕ‰¥â «‘∏’∑’Ëπ‘¬¡„™â§◊Õ«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´àæÕ≈’‡¡Õ‡√·∫∫

æ◊Èπ∞“πÀ√◊Õæ’´’Õ“√å (conventional polymerase chain 

reaction; PCR) «‘∏’π’È‡ªìπ°“√‡æ‘Ë¡™‘Èπà«π“√æ—π∏ÿ°√√¡∑’Ë

µâÕß°“√‚¥¬„™â§Ÿà‰æ√‡¡Õ√å∑’Ë¡’§«“¡®”‡æ“–  (specific 

primers) µàÕà«π∑’Ë¡’§«“¡·µ°µà“ß°—π¡“°¢Õß‡™◊ÈÕ∑’Ë

µâÕß°“√µ√«®À“ ∂â“¡’“√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ∑’ËµâÕß°“√

µ√«®„πµ—«Õ¬à“ß §Ÿà‰æ√‡¡Õ√å∑’Ë®”‡æ“–®–‡¢â“‰ª®—∫∑’Ëà«π

∑’Ë¡’§«“¡·µ°µà“ß°—π¢Õß‡™◊ÈÕ·≈–∑”°“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ

à«π“√æ—π∏ÿ°√√¡∑’ËµâÕß°“√„Àâ¡’ª√‘¡“≥¡“°¢÷Èπ  (PCR 

products) ·≈–“¡“√∂µ√«®æ∫°“√‡æ‘Ë¡®”π«πª√‘¡“≥

“√æ—π∏ÿ°√√¡∑’ËµâÕß°“√‚¥¬«‘∏’°“√‡§≈◊ËÕπŸà¢—È«‰øøÑ“ (gel 

electrophoresis) ¢âÕ¥’¢Õß«‘∏’æ’´’Õ“√å §◊Õ¡’§«“¡‰«·≈–

§«“¡®”‡æ“–Ÿß„π°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ‰¥â∂÷ß√–¥—∫“¬

æ—π∏ÿå (species) ∑—Èß¬—ß–¥«° √«¥‡√Á«°«à“«‘∏’°“√‡æ“–

‡≈’È¬ß‡™◊ÈÕ·∫∫¥—Èß‡¥‘¡(6,7) ∑”„Àâ∑√“∫º≈‡√Á« π”‰ªŸà°“√

«“ß·ºπ°“√√—°…“∑’Ë∂Ÿ°µâÕß·≈–√«¥‡√Á«¢÷Èπ 

 ·µà‡π◊ËÕß°“√µ‘¥‡™◊ÈÕ¿“¬„π§≈Õß√“°øíπ‡ªìπ°“√µ‘¥

‡™◊ÈÕ·∫§∑’‡√’¬À≈“¬“¬æ—π∏ÿå ¥—ßπ—Èπ„π°“√„™â«‘∏’æ’´’Õ“√å 

§◊Õ°“√®”·π°™π‘¥¢Õß‡™◊ÈÕ‚¥¬„™â §Ÿà‰æ√‡¡Õ√å∑’Ë®”‡æ“–

µàÕ‡™◊ÈÕ∑’≈–“¬æ—π∏ÿå¡“µ√«®«‘π‘®©—¬ ∑”„Àâ‡’¬‡«≈“·≈–

‘Èπ‡ª≈◊Õß µàÕ¡“®÷ß¡’°“√æ—≤π“«‘∏’°“√®”·π°‡™◊ÈÕÀ≈“¬

“¬æ—π∏ÿåæ√âÕ¡°—π‚¥¬„™â§Ÿà‰æ√‡¡Õ√å∑’Ë®”‡æ“–µàÕÀ≈“¬Ê 

‡™◊ ÈÕ¡“µ√«®¥â«¬«‘∏’æ’´’Õ“√åæ√âÕ¡°—π¿“¬„π§√— Èß‡¥’¬« 

‡√’¬°«à“«‘∏’ ¡—≈µ‘‡æ≈Á°‚æ≈’¡Õ‡√‡™π√’·Õ§™—π À√◊Õ ¡—≈µ‘

‡æ≈Á°æ’´’Õ“√å (multiplex polymerase chain reaction; 

multiplex PCR) ´÷ Ëß«‘∏’π’ È¡’¢âÕ¥’§◊Õ –¥«° √«¥‡√Á« 

ª√–À¬—¥“√‡§¡’·≈–‡«≈“ ¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’È 

§≥–ºŸâ«‘®—¬¡’«—µ∂ÿª√–ß§å„π°“√π”«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å 

¡“„™âµ√«®«‘π‘®©—¬·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥”®“°ÀπÕß

¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π ‚¥¬≈”¥—∫

·√°‡ªìπ°“√µ√«®À“·∫§∑’‡√’¬®“°µ—«Õ¬à“ß‚¥¬„™â§Ÿà‰æ√-

‡¡Õ√åÀπ÷Ëß§Ÿà∑’Ë®”‡æ“–µàÕ¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ ¢Õß

·∫§∑’‡√’¬∑ÿ°™π‘¥¥â«¬«‘∏’æ’´’Õ“√å·∫∫æ◊Èπ∞“π ≈”¥—∫∑’ËÕß

‡ªìπ°“√µ√«®À“‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ §Ÿà

°—∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ ·≈–µ√«®À“‡™◊ÈÕæ√’‚«-

‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ §Ÿà°—∫‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å 

‚¥¬„™â«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å ´÷Ëß¡’§«“¡‰« (sensitivity) „π

°“√µ√«®®”·π°‡™◊ÈÕ„π·µà≈–§Ÿàπ’ ÈÕ¬Ÿà∑’ Ë 100 æ‘‚§°√—¡ 

(picogram; pg) ·≈– 10 æ‘‚§°√—¡µ“¡≈”¥—∫ ·≈–∑ÿ°«‘∏’¡’

§«“¡®”‡æ“– (specificity) Ÿß‡π◊ËÕß®“°‰¥â¡’°“√∑¥Õ∫

°—∫‡™◊ÈÕ™π‘¥Õ◊ËπÊ „Àâº≈≈∫§◊Õ‰¡àæ∫ªØ‘°‘√‘¬“¢â“¡°—π°—∫

‡™◊ÈÕ™π‘¥Õ◊Ëπ(8) 

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 1. µ—«Õ¬à“ßÀπÕß®“°§≈Õß√“°øíπ 

 ÀπÕß∑’Ë‡°Á∫®“°§≈Õß√“°øíπ®”π«π 10 µ—«Õ¬à“ß„π

°“√»÷°…“§√—Èßπ’È ‰¥â¡“®“°µ—«Õ¬à“ß∑’Ë‡°Á∫‰«â¬—ß§≈—ß®ÿ≈™’æ

¢Õß»Ÿπ¬å«‘®—¬∑“ß∑—πµ·æ∑¬»“µ√å §≥–∑—πµ·æ∑¬-

»“µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ´÷Ëß‰¥â¡“®“°ºŸâªÉ«¬∑’Ë‡¢â“

¡“√—∫°“√√—°…“§≈Õß√“°øíπ·≈–¡’«‘∏’°“√‡°Á∫µ—«Õ¬à“ß

¥—ßπ’È 

  1.1. °“√§—¥‡≈◊Õ°ª√–™“°√»÷°…“(9,10) 

 §—¥‡≈◊Õ°ºŸâªÉ«¬®”π«π 10 √“¬ ∑’Ë‰¥â√—∫°“√µ√«®

«‘π‘®©—¬«à“øíπµ“¬·≈–æ∫°“√§— Ëß¢ÕßÀπÕß„π∫√‘‡«≥

‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ (pulp necrosis with acute 

apical abscess) ºŸâªÉ«¬‡¢â“¡“√—∫°“√√—°…“§≈Õß√“°øíπ 

∑’Ë§≥–∑—πµ·æ∑¬»“µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ‚¥¬¡’

‡°≥±å„π°“√§—¥‡≈◊Õ°ºŸâªÉ«¬¥—ßπ’È§◊Õ ‡ªìπºŸâ∑’Ë¡’Õ“°“√ª«¥

øíπ ¡’°“√∫«¡¢Õß‡π◊ÈÕ‡¬◊ËÕ„πµ”·Àπàß∑’Ëµ√ß°—∫√“°øíπ´’Ë∑’Ë

ª«¥ øíπ´’Ë¥—ß°≈à“«‰¡àµÕ∫πÕßµàÕ°“√∑¥Õ∫§«“¡¡’

™’«‘µ¢Õßøíπ ¡’‡ß“¥”ª√“°Ø∫√‘‡«≥ª≈“¬√“°øíπ®“°°“√

¥â«¬¿“æ√—ß’·∫∫¢π“π (parallel technique) ¡’Õ“°“√

ª«¥¡“° ‡¡◊ËÕ∂Ÿ°‡§“–∑’Ë´’ Ëøíπ·≈–ºŸâªÉ«¬‰¡à‰¥â√—∫¬“ªØ‘- 

™’«π–„¥Ê °àÕπÀπâ“°“√‡°Á∫µ—«Õ¬à“ß‡ªìπ√–¬–‡«≈“Õ¬à“ß

πâÕ¬ 3 ‡¥◊Õπ  

 1.2. °“√‡°Á∫µ—«Õ¬à“ß 

 ‡°Á∫µ—«Õ¬à“ßÀπÕß®“°§≈Õß√“°øíπ´’Ë∑’Ë‡ªìπ“‡Àµÿ

¢ÕßÕ“°“√ª«¥·≈–∫«¡¿“¬„µâ¿“«–∑’Ë–Õ“¥ (aseptic 

technique) ‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®“°·À≈àß

Õ◊Ëπ∑’Ë‰¡à„™àÀπÕß¢Õßøíπ´’Ë∑’Ë‡ªìπ“‡Àµÿ ∑”§«“¡–Õ“¥º‘«

øíπ‚¥¬°“√¢—¥¥â«¬ºß¢—¥øíπ (pumice) ·≈–∫â«πª“°¥â«¬

πÈ”¬“§≈Õ‡Œ°´‘¥’π§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.12 (0.12% 

chlorhexidine) „à·ºàπ¬“ß°—ππÈ”≈“¬‡æ◊ËÕ·¬°øíπ∑’Ë

µâÕß°“√‡°Á∫µ—«Õ¬à“ßÕÕ°®“°∫√‘‡«≥Õ◊Ëπ¢Õß™àÕßª“° ‡™Á¥

∑”§«“¡–Õ“¥µ—«øíπ·≈–·ºàπ¬“ß°—ππÈ”≈“¬¥â«¬”≈’
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™ÿ∫πÈ”¬“‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 30 

(30% hydrogen peroxide) ·≈–‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå

§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 (2.5% sodium hypochoride) 

„™âÀ—«°√Õøíπ∑’Ëª√“»®“°‡™◊ÈÕ™π‘¥°√Õ‡√Á« (airotor) √à«¡

°—∫°“√„™âπÈ”°”®—¥√Õ¬ºÿ„πà«π‡§≈◊Õ∫øíπ (enamel) À√◊Õ

«—¥ÿ∫Ÿ√≥–‡¥‘¡∑’Ë‡◊ËÕ¡¿“æ ®“°π—Èπ„™âÀ—«°√Õøíπ™π‘¥

°√Õ™â“ (micromotor) °√Õ·∫∫‰¡à„™âπÈ”°”®—¥‡π◊ÈÕøíπ 

(dentin) à«π∑’Ëºÿ·≈–‰¡à·¢Áß·√ßÕÕ°®πæ∫√Õ¬∑–≈ÿŸà

‚æ√ßøíπ  (pulp cavity) °”®—¥à«π¢ÕßÀ≈—ß§“‚æ√ßøíπ 

(pulpal roof) ‡æ◊ËÕ‡ªî¥∑“ß√–∫“¬¢ÕßÀπÕß∫πµ—«øíπ √Õ

®π°√–∑—ËßÀπÕßÀ¬ÿ¥‰À≈ ®÷ß„à°√–¥“…´—∫∑’Ë–Õ“¥ª√“»

®“°‡™◊ÈÕ (sterile paper point, Maillefer, Bellaigues, 

Switzerland) ≈ß„π§≈Õß√“°øíπ ∑‘Èß‰«âπ“π 1 π“∑’ ‡æ◊ËÕ

‡°Á∫µ—«Õ¬à“ßÀπÕßµ— Èß·µàà«πµ—«øíπ‰ª®π∂÷ß°÷ Ëß°≈“ß

√“°øíπ π”°√–¥“…´—∫„à„πÀ≈Õ¥‡°Á∫µ—«Õ¬à“ß∑’Ë¡’√’¥‘«´å 

∑√“ªÕ√åµø≈ŸÕ‘¥À√◊ÕÕ“√å∑’‡Õø (reduced transport 

fluid; RTF) ªî¥Ω“„Àâπ‘∑·≈â«π”‰ª‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 

Õß»“‡´≈‡´’¬ ®π°«à“®–π”¡“«‘‡§√“–ÀåµàÕ‰ª „π°√≥’∑’Ë

‡ªî¥∑“ß√–∫“¬ÀπÕß∑’Ëµ—«øíπ·≈â«‰¡àæ∫°“√‰À≈ÕÕ°¢Õß

ÀπÕß·µàæ∫¡’°“√∫«¡¢ÕßÀπÕß∫√‘‡«≥‡Àß◊Õ° ‚¥¬

‡Àß◊Õ°„πµ”·Àπàß∑’Ë∫«¡¡’≈—°…≥–°¥π‘Ë¡ „™â”≈’¢π“¥

‡≈Á°™ÿ∫πÈ”¬“¶à“‡™◊ÈÕ“√≈–≈“¬∑“≈∫Õµå (talbot’s 

solution) ‡™Á¥‚¥¬√Õ∫ ·≈â«„™â„∫¡’¥À¡“¬‡≈¢ 11 °√’¥∑’Ë

µ”·Àπàß°≈“ßµÿà¡ÀπÕß‡æ◊ËÕ√–∫“¬ÀπÕß „™â°√–¥“…´—∫

ÀπÕßµ√ß√Õ¬‡ªî¥∑’Ë√–∫“¬ÀπÕß∑“ß‡Àß◊Õ°∑‘Èß‰«âπ“π 1 

π“∑’ π”°√–¥“…∑’Ë´—∫ÀπÕß„à„πÀ≈Õ¥‡°Á∫µ—«Õ¬à“ß∑’Ë¡’

Õ“√å∑’‡Õø ªî¥Ω“„Àâπ‘∑ ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“

‡´≈‡´’¬ ®π°«à“®–π”¡“„™â«‘‡§√“–ÀåµàÕ‰ª 

 2. °“√°—¥“√æ—π∏ÿ°√√¡®“°·∫§∑’‡√’¬“¬æ—π∏ÿåÕâ“ßÕ‘ß

·≈–®“°µ—«Õ¬à“ß 

 °—¥“√æ—π∏ÿ°√√¡‚¥¬„™â™ÿ¥°—¥“√æ—π∏ÿ°√√¡

”‡√Á®√Ÿª (QIAamp DNA mini kit, QIAGEN, 

Hilden, Germany) ¡’«‘∏’°“√¥—ßπ’È ªíòπ‡À«’Ë¬ßµ–°Õπ‡´≈≈å

·∫§∑’‡√’¬∑’Ë§«“¡‡√Á« 7,500 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 10   

π“∑’ ¥Ÿ¥¢Õß‡À≈«à«π∫π∑‘Èß„Àâ‡À≈◊Õ·µàµ–°Õπ‡´≈≈å

·∫§∑’‡√’¬ ‡µ‘¡“√≈–≈“¬‡Õ∑’·Õ≈ (ATL) ª√‘¡“µ√ 180 

‰¡‚§√≈‘µ√ ‡æ◊ËÕ≈–≈“¬µ–°Õπ‡´≈≈åÀ≈—ß®“°π—Èπ ‡µ‘¡

‡Õπ‰´¡å‚ª√µ’‡π‡§ (proteinase K) ª√‘¡“µ√ 20 

‰¡‚§√≈‘µ√ º¡„Àâ‡¢â“°—π π”‰ª·™à„πÕà“ßπÈ”∑”§«“¡√âÕπ 

∑’ËÕÿ≥À¿Ÿ¡‘ 56 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 10 π“∑’ ‡¡◊ËÕ§√∫

‡«≈“‡µ‘¡“√≈–≈“¬‡Õ·Õ≈  (AL) ª√‘¡“µ√ 200 ‰¡‚§√-

≈‘µ√ º¡„Àâ‡¢â“°—π π”‰ª·™à„πÕà“ßπÈ”∑”§«“¡√âÕπ∑’Ë

Õÿ≥À¿Ÿ¡‘ 70 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 10 π“∑’ À≈—ß®“°

π—Èπ‡µ‘¡·Õ≈°ÕŒÕ≈å§«“¡‡¢â¡¢âπ√âÕ¬≈– 95 ª√‘¡“µ√ 200 

‰¡‚§√≈‘µ√ π”“√≈–≈“¬∑—ÈßÀ¡¥‡µ‘¡≈ß„πÀ≈Õ¥§Õ≈—¡πå

∫√√®ÿ“√∑’Ë‡§≈◊Õ∫¥â«¬ª√–®ÿ∫«°‡æ◊ËÕ¥—°®—∫“√æ—π∏ÿ°√√¡

®“°µ—«Õ¬à“ß π”‰ªªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 8,000 √Õ∫µàÕ

π“∑’‡ªìπ‡«≈“ 1  π“∑’ ‡æ◊ËÕ„Àâ“√≈–≈“¬à«π„µ°≈ß

¥â“π≈à“ß ∑‘Èß“√≈–≈“¬à«π„¥â“π≈à“ß ®“°π—Èπ‡µ‘¡

“√≈–≈“¬‡Õ¥—∫∫≈‘« 1 (AW1) ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√ 

·≈â«π”‰ªªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 8,000 √Õ∫µàÕπ“∑’ ‡ªìπ

‡«≈“ 1  π“∑’ ‡µ‘¡“√≈–≈“¬‡Õ¥—∫∫≈‘« 2 (AW2) 

ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√ ·≈â«π”‰ªªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 

14,000 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 3 π“∑’ ∑—ÈßÕß¢—ÈπµÕππ’È

‡ªìπ°“√≈â“ßà«π∑’Ë‰¡àµâÕß°“√ÕÕ°®“°§Õ≈—¡πå·µà“√

æ—π∏ÿ°√√¡¬—ß§ßÕ¬Ÿà ·≈â«®÷ßªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«√Õ∫ 

14,000 µàÕπ“∑’‡ªìπ‡«≈“ 1  π“∑’Õ’°§√—Èß ÿ¥∑â“¬‡µ‘¡“√

≈–≈“¬Õ’∫’ (EB) ª√‘¡“µ√ 50 ‰¡‚§√≈‘µ√·≈â«π”‰ªªíòπ

‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 8,000 √Õ∫µàÕπ“∑’‡ªìπ‡«≈“ 1 π“∑’ 

‡æ◊ËÕ„Àâ“√æ—π∏ÿ°√√¡‡ªìπÕ‘√–®“°“√µ—«°≈“ßÕÕ°¡“

Õ¬Ÿà„π“√≈–≈“¬ ‡°Á∫µ—«Õ¬à“ß“√æ—π∏ÿ°√√¡∑’Ë°—¥‰¥â∑’Ë

Õÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬‡æ◊ËÕπ”‰ª«‘‡§√“–ÀåµàÕ‰ª  

 3. «‘∏’æ’´’Õ“√å·∫∫æ◊Èπ∞“π „π°“√µ√«®«‘π‘®©—¬·∫§∑’‡√’¬

∑ÿ°“¬æ—π∏ÿå(11) 

 π”“√æ—π∏ÿ°√√¡∑’Ë°—¥‰¥â®“°ÀπÕßºŸâªÉ«¬ ª√‘¡“µ√ 

2 ‰¡‚§√≈‘µ√¡“‡æ‘Ë¡®”π«π¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ „π

à«π∑’Ë¡’§«“¡§≈â“¬°—π¡“°‰¡à«à“®–‡ªìπ‡™◊ÈÕ™π‘¥„¥ ‚¥¬

„™â§Ÿà‰æ√‡¡Õ√å∑’Ë“¡“√∂®—∫à«ππ’È¢Õß·∫§∑’‡√’¬∑ÿ°“¬

æ—π∏ÿå ªØ‘°‘√‘¬“‡°‘¥„π“√≈–≈“¬ª√‘¡“µ√∑—ÈßÀ¡¥ 25 

‰¡‚§√≈‘µ√„πÀ≈Õ¥∑¥≈Õß∑’Ë¡’ºπ—ß∫“ß (thin-walled 

tube) ‚¥¬„™â§Ÿà‰æ√‡¡Õ√å∑’Ë®”‡æ“–µàÕ·∫§∑’‡√’¬∑ÿ°“¬

æ—π∏ÿå§«“¡‡¢â¡¢âπ 10  ‰¡‚§√‚¡≈“√å ¥—ß¡’≈”¥—∫π‘«§≈’‚Õ

‰∑¥å„πµ“√“ß∑’Ë 1 „π“√≈–≈“¬π’È¬—ßª√–°Õ∫¥â«¬“√

‡§¡’Õ◊Ëπ¥—ßπ’È “√≈–≈“¬  2 ‡ÕÁ°´åæ’´’Õ“√å ¡“‡µÕ√å¡‘°´å 

(2X PCR master mix, Fermentas, Vilnius, 

Lithuania) ª√‘¡“µ√ 12.5 ‰¡‚§√≈‘µ√∑’Ë¡’à«πº¡¢Õß
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‡Õπ‰´¡å·∑§¥’‡ÕÁπ‡Õ‚æ≈’‡¡Õ√å‡√ (Taq DNA poly-

merase) §«“¡‡¢â¡¢âπ 0.05 Àπà«¬µàÕ‰¡‚§√≈‘µ√ “√≈–

≈“¬·¡°π’´’¬¡§≈Õ‰√¥å (MgCl
2
) §«“¡‡¢â¡¢âπ 4 ¡‘≈≈‘-

‚¡≈“√å·≈–“√º¡¢Õß¥’ÕÕ°´‘π‘«§≈’‚Õ‰∑¥å‰µ√øÕ‡ø

∑—Èß 4 ™π‘¥ (dNTP; dATP, dCTP, dGTP, dTTP) ‚¥¬

·µà≈–“√º¡¡’§«“¡‡¢â¡¢âπ 0.4 ¡‘≈≈‘‚¡≈“√å·≈–πÈ”°≈—Ëπ 

‚¥¬¡’“√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ 

“¬æ—π∏ÿåÕâ“ßÕ‘ß (ATCC 33277) ‡ªìπµ—«§«∫§ÿ¡‡™‘ß∫«° 

(positive control) à«πµ—«§«∫§ÿ¡‡™‘ß≈∫ (negative 

control) ª√–°Õ∫¥â«¬“√‡§¡’∑’Ë„™â„πªØ‘°‘√‘¬“·≈–πÈ”  

À≈—ß®“°π—Èππ”À≈Õ¥∑¥≈Õß‡¢â“‡§√◊ËÕß‡∑Õ√å¡Õ≈‰´‡§≈Õ√å 

(Master- cycler Gradient, EppendorfTM, Hamburg, 

Germany) ‚¥¬‡√‘Ë¡∑’ËÕÿ≥À¿Ÿ¡‘ 96 Õß»“‡´≈‡´’¬‡ªìπ

‡«≈“ 2 π“∑’µàÕ®“°π—Èπ‚¥¬„™âÕÿ≥À¿Ÿ¡‘µà“ßÊ °—π 3 

Õÿ≥À¿Ÿ¡‘¥—ßπ’È Õÿ≥À¿Ÿ¡‘ 94 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 30 

«‘π“∑’ Õÿ≥À¿Ÿ¡‘ 57 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 90 «‘π“∑’ 

·≈–Õÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 90 «‘π“∑’ „™â

®”π«π√Õ∫„π°“√‡æ‘Ë¡®”π«π“√æ—π∏ÿ°√√¡  35 √Õ∫

À≈—ß®“°π—Èπ·™à“√≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬

‡ªìπ‡«≈“ 10 π“∑’ 

 4. «‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å „π°“√µ√«®«‘π‘®©—¬‡™◊ÈÕæÕ√å- 

‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ §Ÿ à°—∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π  

®‘ß®‘«“≈‘ ·≈–°“√µ√«®À“‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ §Ÿà°—∫

‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å  

 π”“√æ—π∏ÿ°√√¡∑’Ë°—¥‰¥â®“°ÀπÕßºŸâªÉ«¬∑’Ë¡’°“√

Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—πª√‘¡“µ√ 5 ‰¡‚§√≈‘µ√¡“

‡æ‘Ë¡®”π«π¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ „π∫√‘‡«≥∑’Ë¡’

§«“¡·µ°µà“ß°—π¡“°„π·∫§∑’‡√ ’¬∑— Èß’ Ë“¬æ—π∏ÿ å∑ ’ Ë

µâÕß°“√µ√«®À“ ‚¥¬µ√«®«‘π‘®©—¬‡™◊ÈÕæÕ√å‰ø‚√‚¡·π 

‡ÕÁπ‚¥¥Õπµ—≈≈‘ §Ÿà°—∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ 

·≈–°“√µ√«®À“‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ §Ÿà°—∫‡™◊ÈÕ

æ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å  „™â§Ÿ à‰æ√‡¡Õ√å∑’Ë“¡“√∂ 

®—∫à«π∑’ Ë®”‡æ“–¢Õß·∫§∑’‡√’¬·µà≈–™π‘¥∑’ ËµâÕß°“√ 

ªØ‘°‘√‘¬“‡°‘¥„π“√≈–≈“¬ª√‘¡“µ√∑—ÈßÀ¡¥ 25 ‰¡‚§√≈‘µ√ 

„πÀ≈Õ¥∑¥≈Õß∑’Ë¡’ºπ—ß∫“ß ‚¥¬„™â§«“¡‡¢â¡¢âπ§Ÿà‰æ√

‡¡Õ√å∑’Ë®”‡æ“–µàÕ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ 

·≈–‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ Õ¬à“ß≈– 20 ‰¡‚§√-

‚¡≈“√å  à«π§Ÿà‰æ√‡¡Õ√å∑’Ë®”‡æ“–µàÕ‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π-

‡µÕ√å¡’‡¥’¬ §«“¡‡¢â¡¢âπ 20 ‰¡‚§√‚¡≈“√å ·≈–‡™◊ÈÕæ√’‚«-

‡∑≈≈“ ‰π‡°√‡´π´å  §«“¡‡¢â¡¢âπ 30 ‰¡‚§√‚¡≈“√å ¥—ß¡’

≈”¥—∫π‘«§≈’‚Õ‰∑¥å„πµ“√“ß∑’Ë 1 „π“√≈–≈“¬π’È¬—ß

ª√–°Õ∫¥â«¬“√‡§¡’Õ◊ËπÊ ¥—ßπ’È “√≈–≈“¬ 2 ‡ÕÁ°´å  ‰§«

‡®π ¡—≈µ‘‡æ≈Á°æ’´’Õ“√å ¡“‡µÕ√å¡‘°´å (2X QIAGEN 

multiplex PCR master mix, QIAGEN, Hilden, 

Germany) ª√‘¡“µ√ 12.5 ‰¡‚§√≈‘µ√∑’Ë¡’à«πº¡¢Õß

‡Õπ‰´¡å·∑§¥’‡ÕÁπ‡Õ‚æ≈’‡¡Õ√å‡√ “√≈–≈“¬·¡°π’‡´’¬¡

§≈Õ‰√¥å§«“¡‡¢â¡¢âπ 6 ¡‘≈≈‘‚¡≈“√å·≈–“√º¡¢Õß¥’

ÕÕ°´‘π‘«§≈’‚Õ‰∑¥å‰µ√øÕ‡ø∑—Èß 4 ™π‘¥·≈–πÈ”°≈—Ëπ 

‚¥¬¡’µ—«§«∫§ÿ¡‡™‘ß∫«°”À√—∫«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å „π

°“√µ√«®«‘π‘®©—¬‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ 

§Ÿà°—∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ §◊Õ“√æ—π∏ÿ°√√¡

¢Õß‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ ·≈–‡™◊ÈÕæÕ√å-

‰ø‚√‚¡·π ®‘ß®‘«“≈‘ “¬æ—π∏ÿåÕâ“ßÕ‘ß (ATCC 35406 

·≈– ATCC 33277 µ“¡≈”¥—∫) à«π«‘∏’¡—≈µ‘‡æ≈Á°æ’- 

´’Õ“√å „π°“√µ√«®«‘π‘®©—¬‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ 

§Ÿà°—∫‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å „™â‡™◊ÈÕ“¬æ—π∏ÿåÕâ“ßÕ‘ß 

(ATCC 25611) ·≈–“¬æ—π∏ÿå∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‡ªìπµ—«

§«∫§ÿ¡‡™‘ß∫«°µ“¡≈”¥—∫ à«πµ—«§«∫§ÿ¡‡™‘ß≈∫ ª√–°Õ∫ 

¥â«¬“√‡§¡’∑’Ë„™â„πªØ‘°‘√‘¬“·≈–πÈ” À≈—ß®“°π—Èππ”À≈Õ¥

∑¥≈Õß‡¢â“‡§√◊ËÕß‡∑Õ√å¡Õ≈‰´‡§≈Õ√å  «‘∏’¡—≈µ‘‡æ≈Á°æ’- 

´’Õ“√å§Ÿà·√°‡√‘Ë¡„™â∑’ËÕÿ≥À¿Ÿ¡‘ 94 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“  

15 π“∑’ µàÕ®“°π—Èπ„™âÕÿ≥À¿Ÿ¡‘µà“ßÊ °—π 3 Õÿ≥À¿Ÿ¡‘¥—ßπ’È 

Õÿ≥À¿Ÿ¡‘ 94 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 1 π“∑’ Õÿ≥À¿Ÿ¡‘ 55 

Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 1 π“∑’·≈–Õÿ≥À¿Ÿ¡‘ 72 Õß»“

‡´≈‡´’¬‡ªìπ‡«≈“ 1.5 π“∑’ „™â®”π«π√Õ∫„π°“√‡æ‘Ë¡

®”π«π“√æ—π∏ÿ°√√¡ 35 √Õ∫À≈—ß®“°π—Èπ·™à“√≈–≈“¬

∑’ËÕÿ≥À¿Ÿ¡‘∑’Ë 72 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 10 π“∑’ à«π«‘∏’

¡—≈µ‘‡æ≈Á°æ’´’Õ“√å§Ÿ à∑’ ËÕß‡√‘ Ë¡„™â∑’ËÕÿ≥À¿Ÿ¡‘ 94 Õß»“

‡´≈‡´’¬‡ªìπ‡«≈“  15 π“∑’ µàÕ®“°π—Èπ„™âÕÿ≥À¿Ÿ¡‘µà“ßÊ 

°—π 3 Õÿ≥À¿Ÿ¡‘¥—ßπ’È Õÿ≥À¿Ÿ¡‘ 94 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“  

1 π“∑’ Õÿ≥À¿Ÿ¡‘ 56 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 1 π“∑’·≈–

Õÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 2 π“∑’ „™â®”π«π

√Õ∫„π°“√‡æ‘Ë¡®”π«π“√æ—π∏ÿ°√√¡ 36 √Õ∫ À≈—ß®“°

π—Èπ·™à“√≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 

10 π“∑’ 
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µ“√“ß∑’Ë 1  ≈”¥—∫π‘«§≈‘‚Õ‰∑¥å¢Õß§Ÿà‰æ√‡¡Õ√å(2,15) 

Table 1  Nucleotide primers(2,15) 

Bacteria 
Nucleotide primers  

(nucleotide positions)  
(Forward and Reverse, 5´-3´) 

PCR  
product 

size  
(bp)                                             

Universal bacteria  AGAGTTTGATCCTGGCTCAG (10-29) 
ACGGCTACCTTGTTACGACTT (1472-
1492) 

1,482 

P. endodontalis CTATATTCTTCTTTCTCCGCATGGAGGAG
G (182-211) 
GCATACCTTCGGTCTCCTCTAGCATAT 
(649-675)  

494 

P. gingivalis AGGCAGCTTGCCATACTGCG  
(729-748) ACTGTTAGCAACTACCGATGT 
 (1112-1132) 

404 

P. intermedia CGTGGACCAAAGATTCATCGGTGGA 
(209-233) CCGCTTTACTCCCCAACAAA  
(448-467) 

259 

P. nigrescens GTGTTTCATTGACGGCATCCGATATGAA
AC (186-215) 
CCACGTCTCTGTGGGCTGCGA  
(992-1013) 

828 

                                  

 5. °“√µ√«®≈—°…≥–“√æ—π∏ÿ°√√¡¥â«¬°“√‡§≈◊ËÕπŸà¢—È«

‰øøÑ“  

 π”º≈‘µ¿—≥±å®“°ªØ‘°‘√‘¬“æ’´’Õ“√å¢â“ßµâπª√‘¡“µ√ 5 

‰¡‚§√≈‘µ√¡“µ√«®«‘‡§√“–Àå™‘Èπà«π“√æ—π∏ÿ°√√¡„π«ÿâπ

Õ–°“‚√ (agarose gel) §«“¡‡¢â¡¢âπ√âÕ¬≈– 1 ‚¥¬„™â«‘∏’

°“√‡§≈◊ËÕπŸà¢—È«‰øøÑ“·∫∫·π«πÕπ (Mupid-ex, Optima, 

Japan) ·≈–„™â“√≈–≈“¬°√¥∑√‘∫Õ√‘° Õ’¥’∑’‡ÕÀ√◊Õ∑’∫’Õ’ 

(tris boric acid EDTA; TBE) ‡ªìπµ—«π”°√–·‰øøÑ“ 

‚¥¬„™â°√–·‰øøÑ“∑’Ë§«“¡µà“ß»—°¬å 100 ‚«≈µå (volt) 

‡ªìπ‡«≈“ 40 π“∑’ À≈—ß®“°π—Èπ¬âÕ¡„Àâ‡ÀÁπ·∂∫“√æ—π∏ÿ

°√√¡¥â«¬“√‡Õ∏‘‡¥’¬¡ ‚∫√‰¡¥å (ethidium bromide) 

·≈–∫—π∑÷°¿“æ¥â«¬‡§√◊ËÕß∫—π∑÷°¿“æ¿“¬„µâ·ßÕ—≈µ√“- 

‰«‚Õ‡≈µ (UVP, Cambridge, England) 

 

º≈°“√»÷°…“ 
 ®“°°“√µ√«®«‘π‘®©—¬À“·∫§∑’‡√’¬∑ÿ°“¬æ—π∏ÿå®“°

µ—«Õ¬à“ß¥â«¬«‘∏’æ’´’Õ“√å·∫∫æ◊Èπ∞“π‚¥¬°“√„™â§Ÿà‰æ√‡¡Õ√å 

∑’Ë®”‡æ“–µàÕ¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

∑ÿ°“¬æ—π∏ÿå æ∫«à“µ—«§«∫§ÿ¡‡™‘ß∫«°ª√“°Ø·∂∫“√

æ—π∏ÿ°√√¡¢π“¥ 1,482 §Ÿà‡∫ „π¢≥–∑’Ëµ—«§«∫§ÿ¡‡™‘ß≈∫

‰¡àæ∫™‘ Èπà«π¢Õß°“√‡æ‘ Ë¡®”π«π“√æ—π∏ÿ°√√¡¢Õß

·∫§∑’‡√’¬ªπ‡ªóôÕπ„π“√‡§¡’∑’Ëπ”¡“„™â  ·≈–µ√«®æ∫

·∫§∑’‡√’¬„π∑ÿ°µ—«Õ¬à“ß∑’Ë‡°Á∫¡“®“°ÀπÕß¢Õßøíπ∑’Ë¡’

°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π (√Ÿª∑’Ë 1)  

       

      

 

      

√Ÿª∑’Ë 1 °“√µ√«®À“·∫§∑’‡√’¬∑ÿ°“¬æ—π∏ÿå‚¥¬«‘∏’æ’´’Õ“√å·∫∫

æ◊Èπ∞“π®“°µ—«Õ¬à“ßÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ

·∫∫‡©’¬∫æ≈—π 

·∂« M ·∂∫“√æ—π∏ÿ°√√¡∑’Ë∑√“∫¢π“¥  

·∂« 1 °≈ÿà¡§«∫§ÿ¡∫«°¢Õß‡™◊ÈÕæÕ√å‰ø‚√‚¡·π   

 ®‘ß®‘«“≈‘ “¬æ—π∏ÿåÕâ“ßÕ‘ß ATCC 33277 

·∂« 2-11 µ—«Õ¬à“ßÀ¡“¬‡≈¢ 1-10 

·∂« 12  °≈ÿà¡§«∫§ÿ¡≈∫ 
Figure 1 Detection of all bacteria species by  

 conventional PCR from pus of acute  

 endodontic infection  

Lane M  Standard marker  

Lane 1 Positive control of Porphyromonas  

 gingivalis ATCC 33277 

Lane 2-11 Clinical sample 1-10 

Lane 12   Negative control  

       

 º≈°“√∑¥Õ∫¥â«¬«‘∏’«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å „π°“√

µ√«®«‘π‘®©—¬‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ §Ÿà°—∫

‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ ‚¥¬°“√„™â§Ÿà‰æ√‡¡Õ√å 2 §Ÿà 

∑’Ë®”‡æ“–µàÕ¬’π 16 ‡Õ Õ“√åÕ“√å‡ÕÁπ‡Õ ¢Õß·∫§∑’‡√’¬∑—Èß

Õß™π‘¥ µ—«§«∫§ÿ¡‡™‘ß∫«°æ∫·∂∫“√æ—π∏ÿ°√√¡Õ¬Ÿà 2 

¢π“¥ §◊Õ ·∂∫“√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕæÕ√å‰ø‚√‚¡·π 

‡ÕÁπ‚¥¥Õπµ—≈≈‘ “¬æ—π∏ÿåÕâ“ßÕ‘ß ATCC 35406 ¢π“¥ 

494 §Ÿà‡∫ ·≈–‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ “¬æ—π∏ÿå

Õâ“ßÕ‘ß ATCC 33277 ¢π“¥ 404 §Ÿà‡∫ à«πµ—«§«∫§ÿ¡

‡™‘ß≈∫‰¡àæ∫·∂∫“√æ—π∏ÿ°√√¡ ‚¥¬º≈®“°°“√µ√«®‡™◊ÈÕ

®“°ÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π

“¡“√∂µ√«®æ∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ 

„πºŸâªÉ«¬  7 „π 10 √“¬ (√âÕ¬≈– 70) „πµ—«Õ¬à“ß∑’Ë 1, 2, 3, 

4, 5, 6 ·≈– 8 ·≈–“¡“√∂µ√«®æ∫‡™◊ÈÕæÕ√å‰ø‚√‚¡·π 

®‘ß®‘«“≈‘ „πºŸâªÉ«¬  4 „π 10 √“¬ (√âÕ¬≈– 40) §◊Õ

µ—«Õ¬à“ß∑’Ë 1, 2, 5 ·≈– 7 ·≈–µ√«®‰¡àæ∫‡™◊ÈÕ∑—ÈßÕß“¬

æ—π∏ÿå„πµ—«Õ¬à“ß∑’Ë  9 ·≈–10  (√âÕ¬≈– 20) (√Ÿª∑’Ë 2)  
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√Ÿª∑’Ë 2 °“√µ√«®À“‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥¥Õπµ—≈≈‘ 

·≈–‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ ‚¥¬«‘∏’¡—≈µ‘‡æ≈Á°

æ’´’Õ“√å ®“°µ—«Õ¬à“ßÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥

‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π 

·∂« M ·∂∫“√æ—π∏ÿ°√√¡∑’Ë∑√“∫¢π“¥  

·∂« 1 °≈ÿà¡§«∫§ÿ¡∫«°¢Õß‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥-

¥Õπµ—≈≈‘ “¬æ—π∏ÿåÕâ“ßÕ‘ß ATCC 35406 ·≈–

‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘ “¬æ—π∏ÿåÕâ“ßÕ‘ß 

ATCC 33277  

·∂« 2-11 µ—«Õ¬à“ßÀ¡“¬‡≈¢ 1-10 

·∂« 12  °≈ÿà¡§«∫§ÿ¡≈∫ 
Figure 2 Detection of Porphyromonas endodontalis 

and Porphyromonas gingivalis by multiplex 

PCR from pus of acute endodontic infection 

Lane M  Standard marker  

Lane 1   Positive control of Porphyromonas 

endodontalis ATCC 35406 and Porphy-

romonas gingivalis ATCC 33277 

Lane 2-11 Clinical sample 1-10 

Lane 12 Negative control  

      

 à«πº≈°“√∑¥Õ∫¥â«¬«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å „π°“√

µ√«®«‘π‘®©—¬‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ §Ÿà°—∫‡™◊ÈÕæ√’

‚«‡∑≈≈“ ‰π‡°√‡´π´å  æ∫«à“”À√—∫µ—«§«∫§ÿ¡‡™‘ß∫«°

æ∫·∂∫“√æ—π∏ÿ°√√¡Õ¬Ÿà 2 ¢π“¥ §◊Õæ∫·∂∫“√æ—π∏ÿ

°√√¡¢Õß‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß 

ATCC 25611 ¢π“¥ 259 §Ÿà‡∫ ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π

‡°√‡´π´å “¬æ—π∏ÿå∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬ æ∫·∂∫“√æ—π∏ÿ

°√√¡¢π“¥ 828 §Ÿà‡∫ à«πµ—«§«∫§ÿ¡‡™‘ß≈∫‰¡àæ∫·∂∫

“√æ—π∏ÿ°√√¡ ‚¥¬º≈®“°°“√µ√«®‡™◊ÈÕ∑—ÈßÕß“¬æ—π∏ÿå

®“°ÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π 

“¡“√∂µ√«®æ∫‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ „πºŸâªÉ«¬  

2 „π 10 √“¬ (√âÕ¬≈– 20) §◊Õµ—«Õ¬à“ß∑’Ë 3 ·≈– 5  ·≈–

“¡“√∂µ√«®æ∫‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å ®“°ºŸâ

ªÉ«¬  4 „π 10 √“¬ (√âÕ¬≈– 40) §◊Õµ—«Õ¬à“ß∑’Ë 1, 2, 3 

·≈– 4  ·≈–µ√«®‰¡àæ∫‡™◊ÈÕ∑—ÈßÕß“¬æ—π∏ÿå„πµ—«Õ¬à“ß∑’Ë 

6 ∂÷ß 10  (√âÕ¬≈– 50)  πÕ°®“°¢π“¥·∂∫“√æ—π∏ÿ°√√¡

¢Õß‡™◊ÈÕ∑’ËµâÕß°“√∑¥Õ∫·≈â«¬—ßæ∫·∂∫“√æ—π∏ÿ°√√¡∑’Ë

¢π“¥Õ◊ËπÊ (non specific band) ª√“°Ø„π°“√∑¥Õ∫

À“‡™◊ÈÕ∑—ÈßÕß™π‘¥®“°“√æ—π∏ÿ°√√¡∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

Õ’°¥â«¬ (√Ÿª∑’Ë 3)  

       

 

 

 

 

√Ÿª∑’Ë 3  °“√µ√«®À“‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ ·≈–‡™◊ÈÕ

æ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å ‚¥¬«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å

®“°µ—«Õ¬à“ßÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫

‡©’¬∫æ≈—π 

·∂« M  ·∂∫“√æ—π∏ÿ°√√¡∑’Ë∑√“∫¢π“¥  

·∂« 1 °≈ÿà¡§«∫§ÿ¡∫«°¢Õß‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ 

“¬æ—π∏ÿåÕâ“ßÕ‘ß ATCC 25611 ·≈–‡™◊ÈÕæ√’‚«- 

‡∑≈≈“ ‰π‡°√‡´π´å “¬æ—π∏ÿå∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬ 

·∂« 2-11 µ—«Õ¬à“ßÀ¡“¬‡≈¢ 1-10 

·∂« 12  °≈ÿà¡§«∫§ÿ¡≈∫ 
Figure 3 Detection of Prevotella intermedia and 

Prevotella nigrescens by multiplex PCR from 

pus of acute endodontic infection 

Lane M Standard marker  

Lane 1 Positive control of Prevotella intermedia 

ATCC 25611 and Prevotella nigrescens 

clinical stain 

Lane 2-11 Clinical sample 1-10 

Lane 12 Negative control  

 

 ®“°°“√µ√«®«‘π‘®©—¬·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥”

®“°ÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π∑—Èß 

4 ™π‘¥æ∫«à““¡“√∂µ√«®æ∫·∫§∑’‡√’¬°≈ÿà¡π’È‰¥â∂÷ß 8 „π 

10 µ—«Õ¬à“ß (√âÕ¬≈– 80) ‚¥¬ ‡™◊ÈÕ∑’Ëæ∫‰¥â∫àÕ¬∑’Ëÿ¥„π°“√

»÷°…“§√—Èßπ’È§◊Õ‡™◊ÈÕæ√’‚«‡∑≈≈“ ‡ÕÁπ‚¥¥Õπµ—≈≈‘ (√âÕ¬≈– 

70) √Õß≈ß¡“§◊Õ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘  ‡™◊ÈÕæ√’-

‚«‡∑≈≈“ ‰π‡°√‡´π´å ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å

¡’‡¥’¬ ‚¥¬æ∫‰¥â√âÕ¬≈– 40, 40 ·≈– 20 µ“¡≈”¥—∫ ‚¥¬
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µ—«Õ¬à“ß∑’Ëµ√«®æ∫‡™◊ÈÕ∑—Èß 3 “¬æ—π∏ÿå‰¥â·°à µ—«Õ¬à“ß∑’Ë 1, 

2, 3 ·≈– 5 (√âÕ¬≈– 40) µ—«Õ¬à“ß∑’Ëµ√«®æ∫‡™◊ÈÕ 2 “¬

æ—π∏ÿå‰¥â·°à µ—«Õ¬à“ß∑’Ë 4 √âÕ¬≈– 10 ·≈–µ—«Õ¬à“ß∑’Ëµ√«®

æ∫‡™◊ÈÕ‡æ’¬ß“¬æ—π∏ÿå‡¥’¬«‰¥â·°àµ—«Õ¬à“ß∑’Ë  6, 7 ·≈– 8 

(√âÕ¬≈– 30) à«πµ—«Õ¬à“ß∑’Ë 9 ·≈– 10 (√âÕ¬≈– 20) µ√«®

‰¡àæ∫·∫§∑’‡√’¬„π°≈ÿà¡√â“ß‡¡Á¥’¥” (µ“√“ß∑’Ë 2) 

 

µ“√“ß∑’Ë 2  °“√µ√«®æ∫·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥”®“°ÀπÕß

¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π‚¥¬«‘∏’

¡—≈µ‘‡æ≈Á°æ’´’Õ“√å 
Table 2  Detection of black-pigmented bacteria in pus 

of acute endodontic infection by multiplex 

PCR 
 

Sample PCR product of all 
bacteria species 

PCR products of black-
pigmented bacteria 

P. e P. g P. i P. n 

1 + + + - + 
2 + + + - + 
3 + + - + + 
4 + + - - + 
5 + + + + - 
6 + + - - - 
7 + - + - - 
8 + + - - - 
9 + - - - - 
10 + - - - - 

P. e = Porphyromonas endodontalis, P. g = Porphyromonas 
gingivalis, P. i  = Prevotella intermedia, P. n  = Prevotella 
nigrescens 

 

∫∑«‘®“√≥å 
 °“√»÷°…“π’È‰¥âª√–¬ÿ°µå„™â«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å¡“„™â

„π°“√µ√«®«‘π‘®©—¬·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥” 4 “¬

æ—π∏ ÿ å®“°ÀπÕß¢Õßøíπ∑’ Ë¡ ’°“√Õ —°‡∫µ‘¥‡™ ◊ ÈÕ·∫∫

‡©’¬∫æ≈—π‚¥¬°“√µ√«®À““√æ—π∏ÿ°√√¡¢Õß·∫§∑’‡√’¬

®“°µ—«Õ¬à“ß„™â§Ÿà‰æ√‡¡Õ√åÀπ÷Ëß§Ÿà∑’Ë®”‡æ“–µàÕ¬’π 16 ‡Õ 

Õ“√åÕ“√å‡ÕÁπ‡Õ ¢Õß·∫§∑’‡√’¬∑ÿ°¥â«¬“¬æ—π∏ÿå«‘∏’æ’´’Õ“√å

·∫∫æ◊Èπ∞“π “¡“√∂µ√«®æ∫·∫§∑’‡√’¬„π∑ÿ°µ—«Õ¬à“ß 

´ ÷ ËßÕ¥§≈âÕß°—∫‚√§∑’ Ë¡ ’“‡ÀµÿÀ≈—°§◊Õ°“√µ‘¥‡™ ◊ ÈÕ

·∫§∑’‡√’¬·≈–°“√°√–µÿ âπ√–∫∫¿Ÿ¡‘§ÿ â¡°—π„Àâ‡°‘¥°“√

Õ—°‡∫ ‚¥¬¡’√“¬ß“π°“√æ∫·∫§∑’‡√’¬„π°≈ÿà¡√â“ß‡¡Á¥’

¥”‰¥â∫àÕ¬·≈–§“¥«à“‡ªìπ“‡ÀµÿÀ≈—°¢Õß°“√‡°‘¥‚√§

Õ¬à“ß√ÿπ·√ß(3,12) πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π°“√æ∫·∫§- 

∑’‡√’¬„π°≈ÿà¡π’È√à«¡°—∫‡™◊ÈÕ°≈ÿà¡Õ◊ËπÕ’°‰¥â·°à ‡™◊ÈÕ°≈ÿà¡‰ª

‚√¢’µå (spirochetes)(13) À√◊Õ‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡ π‘«§≈’

Õ“µ—¡ (Fusobacterium nucleatum)(14) ´÷Ëß°“√µ‘¥‡™◊ÈÕ

à«π„À≠à®–‡ªìπ°“√µ‘¥‡™◊ÈÕ·∫∫À≈“¬“¬æ—π∏ÿå√à«¡°—π

·≈–‡™◊ÈÕ·µà≈–“¬æ—π∏ÿå“¡“√∂√â“ßªí®®—¬§«“¡√ÿπ·√ß

àß‡√‘¡°—π„π°“√°àÕ‚√§ 

  ®“°º≈°“√µ√«®À“·∫§∑’‡√’¬∑—Èß 4 “¬æ—π∏ÿå®“°

°“√»÷°…“§√—Èßπ’Èæ∫·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥”Ÿß∂÷ß√âÕ¬

≈– 80 ‚¥¬æ∫‡™◊ÈÕæ√’‚«‡∑≈≈“ ‡ÕÁπ‚¥¥Õπµ—≈≈‘ ‰¥â∫àÕ¬

∑’Ëÿ¥ √Õß≈ß¡“§◊Õ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘  ‡™◊ÈÕ 

æ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å-

¡’‡¥’¬ ÷́ËßÕ¥§≈âÕß°—∫°“√»÷°…“°àÕπÀπâ“π’È‚¥¬ Sequeira 

·≈–§≥– (2001) ´÷Ëß√“¬ß“π°“√µ√«®«‘π‘®©—¬ÀπÕß 

¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫æ≈—π®”π«π 10 

µ—«Õ¬à“ßæ∫‡™◊ÈÕ°≈ÿà¡π’È √âÕ¬≈– 59.3 ‚¥¬®”·π°‡ªìπ‡™◊ÈÕ

‡™◊ÈÕæ√’‚«‡∑≈≈“ ‡ÕÁπ‚¥¥Õπµ—≈≈‘ √âÕ¬≈–  42.6 ‡™◊ÈÕæÕ√å-

‰ø‚√‚¡·π ®‘ß®‘«“√‘ √âÕ¬≈– 27.8 ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ 

‰π‡°√‡´π´å  √âÕ¬≈– 7.4 ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å-

¡’‡¥’¬ √âÕ¬≈– 5.6(3) πÕ°®“°π—Èπ¬—ß¡’°“√»÷°…“¢Õß Seol 

·≈–§≥– (2006) “¡“√∂µ√«®æ∫‡™◊ÈÕ°≈ÿà¡π’ÈŸß∂÷ß√âÕ¬

≈– 65 „πÀπÕß¢Õßøíπ∑’Ë¡’°“√Õ—°‡∫µ‘¥‡™◊ÈÕ·∫∫‡©’¬∫ 

æ≈—π®”π«π 4 µ—«Õ¬à“ß‚¥¬®”·π°‡ªìπ‡™◊ÈÕæ√’‚«‡∑≈≈“ 

Õ‘π‡µÕ√å¡’‡¥’¬ √âÕ¬≈– 45 ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ‡ÕÁπ‚¥-

¥Õπµ—≈≈‘ √âÕ¬≈– 35 ‡™◊ÈÕæÕ√å‰ø‚√‚¡·π ®‘ß®‘«“≈‘  

√âÕ¬≈– 22.5 ·≈–‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√‡´π´å  √âÕ¬≈– 

17.5 ‚¥¬“¡“√∂µ√«®æ∫‡™◊ÈÕ§√∫∑—Èß 4 “¬æ—π∏ÿå„π

ÀπÕß¢ÕßºŸâªÉ«¬Àπ÷Ëß√“¬„π¢≥–∑’Ë∫“ß√“¬µ√«®‰¡àæ∫

‡™◊ÈÕ¥—ß°≈à“«‡≈¬(8) ´÷ËßÕ¥§≈âÕß‰ª°—∫º≈¢Õß°“√»÷°…“

„π§√—Èßπ’È∑’Ëæ∫«à“∫“ßµ—«Õ¬à“ßæ∫‡™◊ÈÕ¡“°∂÷ß 3 “¬æ—π∏ÿå

·≈–∫“ßµ—«Õ¬à“ßµ√«®‰¡àæ∫‡™◊ÈÕ“¬æ—π∏ÿå„¥‡≈¬ §«“¡

·µ°µà“ß∑’Ëæ∫π’È‡°‘¥‰¥â®“°À≈“¬“‡Àµÿ§◊Õ §«“¡·µ°µà“ß

¢Õß«‘∏’°“√‡°Á∫µ—«Õ¬à“ß·≈–¢—ÈπµÕπ°“√°—¥“√æ—π∏ÿ

°√√¡∑’Ëµà“ß°—π À√◊ÕÕ“®‡ªìπ‰ª‰¥â«à“‡™◊ÈÕ¡’§«“¡À≈“°

À≈“¬‡π◊ ËÕß®“°¿“«–·«¥≈âÕ¡·≈–“√æ—π∏ÿ°√√¡∑’ Ë

‡°’Ë¬«¢âÕß°—∫°“√·¥ßÕÕ°¢Õß‡™◊ÈÕ„π™àÕßª“°∑’Ëµà“ß°—π(15)  
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 §«“¡”‡√Á®¢Õß«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å  ¡’ªí®®—¬∑’Ë

‡°’Ë¬«¢âÕßÀ≈“¬ªí®®—¬‚¥¬°“√»÷°…“¢Õß Henegariu ·≈–

§≥– (1997) æ∫«à“Õÿ≥À¿Ÿ¡‘∑’Ë‡°‘¥°“√®—∫¢Õß§Ÿà‰æ√‡¡Õ√å

°—∫“¬“√æ—π∏ÿ°√√¡‡√‘Ë¡µâπ (annealing temperature) 

ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß§Ÿà‰æ√‡¡Õ√å∑’Ë‡À¡“–¡ ·≈– 

°“√‡æ‘ Ë¡√–¬–‡«≈“°“√—ß‡§√“–Àå“¬“√æ—π∏ÿ°√√¡ 

(extension time) ™à«¬„π°“√√â“ß“¬“√æ—π∏ÿ°√√¡∑’Ë¡’

¢π“¥¬“«‰¥â¥’¢÷Èπ(16) à«π°“√»÷°…“¢Õß Morot-Bizot 

·≈–§≥– (2004) √“¬ß“π‡æ‘Ë¡‡µ‘¡«à“«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å

„π°“√„™â§Ÿà‰æ√‡¡Õ√å®”π«π¡“°  µâÕß°“√§«“¡‡¢â¡¢âπ

“√≈–≈“¬·¡°π’‡´’¬¡§≈Õ‰√¥å∑’Ë‡À¡“–¡(17) ´÷ ËßÕ¥ 

§≈âÕß°—∫°“√»÷°…“¢Õß Yoshida ·≈–§≥– (2005) ∑’Ëæ∫

«à“®”π«π√Õ∫∑’Ë‡À¡“–¡¢Õß°“√‡°‘¥ªØ‘°‘√‘¬“æ’´’Õ“√å

™à«¬„Àâ‰¥âº≈·∂∫“√æ—π∏ÿ°√√¡∑’Ë™—¥‡®π(18) ß“π«‘®—¬„π

§√—Èßπ’ÈºŸ â«‘®—¬‰¥â„™âª√–¬ÿ°µå„™â°“√»÷°…“¢Õß Seol ·≈–

§≥– (2006) ∑’Ë‰¥â∑”°“√∑¥Õ∫¿“«–‡À¡“–¡¢Õß«‘∏’

¡—≈µ‘‡æ≈Á°æ’´’Õ“√å·≈–∑¥Õ∫§«“¡®”‡æ“– (specificity) 

¢Õß§Ÿà‰æ√‡¡Õ√å‚¥¬«‘∏’ BLAST  (National Center for 

Biotechnology Information) ‚¥¬π”≈”¥—∫‡∫¢Õß 

‰æ√‡¡Õ√å‡ª√’¬∫‡∑’¬∫°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑—ÈßÀ¡¥„π

§≈—ß‡°Á∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å (GenBank) ·≈–§Ÿà‰æ√‡¡Õ√å

·µà≈–§Ÿ à∂Ÿ°∑¥Õ∫‚¥¬«‘∏’æ’´’Õ“√å·∫∫æ◊Èπ∞“π°—∫“√ 

æ—π∏ÿ°√√¡¢Õß·∫§∑’‡√’¬µà“ßÊ ·≈–‰¡àæ∫ªØ‘°‘√‘¬“¢â“¡°—π

°—∫‡™◊ÈÕ™π‘¥Õ◊Ëπ ·µà‡¡◊ËÕπ”°“√»÷°…“π’È¡“ª√–¬ÿ°µå„™âæ∫

«à“πÕ°®“°¢π“¥·∂∫“√æ—π∏ÿ°√√¢Õß‡™◊ ÈÕ∑’ ËµâÕß°“√

∑¥Õ∫·≈â«¬—ßæ∫·∂∫“√æ—π∏ÿ°√√¡∑’Ë¢π“¥Õ◊Ëπ ®“°°“√

µ√«®¥â«¬«‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å „π°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ 

æ√’‚«‡∑≈≈“ Õ‘π‡µÕ√å¡’‡¥’¬ §Ÿà°—∫‡™◊ÈÕæ√’‚«‡∑≈≈“ ‰π‡°√-

‡´π´å  ´÷ËßÕ“®‡ªìπ‰ª‰¥â«à“§Ÿà‰æ√‡¡Õ√åÕß§Ÿà∑’Ë®”‡æ“–µàÕ

‡™◊ÈÕ∑—ÈßÕß“¬æ—π∏ÿåπ’È“¡“√∂‰ª®—∫·≈–‡æ‘Ë¡®”π«π“√

æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ™π‘¥Õ◊Ëπ¿“¬„π™àÕßª“°‰¥âÕ’°„π¿“«–

∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È πÕ°‡Àπ◊Õ®“°‡™◊ÈÕ∑’Ëπ”¡“

∑¥Õ∫À“§«“¡®”‡æ“–‡¡◊ËÕ∂Ÿ°∑¥Õ∫∑’Ë¿“«–‡¥’¬«°—π 

‚¥¬·∂∫“√æ—π∏ÿ°√√¡¢π“¥Õ◊Ëπ ∑’Ë‡°‘¥¢÷Èπ“¡“√∂π”‰ª

À“≈”¥—∫‡∫·≈–π”¡“‡ª√’¬∫‡∑’¬∫°—∫≈”¥—∫‡∫∑’Ë∑√“∫

“¬æ—π∏ÿå‰¥â ‡æ◊ËÕ‡ªìπ°“√®”·π°“¬æ—π∏ÿå‡™◊ ÈÕ∑’Ë‡æ‘Ë¡

®”π«π¢÷Èπ¡“„π°“√∑”æ’´’Õ“√åπ’È 

 

∫∑√ÿª 
 «‘∏’¡—≈µ‘‡æ≈Á°æ’´’Õ“√å “¡“√∂π”¡“„™âµ√«®«‘π‘®©—¬

“√æ—π∏ÿ°√√¡·∫§∑’‡√’¬°≈ÿà¡√â“ß‡¡Á¥’¥” 4 “¬æ—π∏ÿå 
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