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∫∑§—¥¬àÕ

Enterococcus faecalis ‡ªìπ‡™◊ÈÕ “‡Àµÿ ”§—≠¢Õß§«“¡≈â¡‡À≈«„π°“√√—°…“§≈Õß√“°øíπ °“√«‘®—¬π’È®÷ß¡’

«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈ŸµàÕ‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘ √–·≈–

‡®√‘≠·∫∫‰∫‚Õøî≈å¡ ·≈–À“‡«≈“∑’Ë‡À¡“– ¡¢Õß “√ °—¥„π°“√ÕÕ°ƒ∑∏‘Ï¶à“‡™◊ÈÕ »÷°…“ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis

∑’Ë‡®√‘≠·∫∫Õ‘ √–¢Õß “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ ¥â«¬«‘∏’ agar well diffusion assay À“§à“§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡’

ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ (minimum inhibitory concentration, MIC) ·≈–§à“§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ (minimum

bactericidal concentration, MBC) ¥â«¬ agar dilution assay æ√âÕ¡∑—Èß»÷°…“ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ·≈–‡«≈“ —¡º—  “√∑¥ Õ∫

(contact time) ¢Õß‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡ º≈°“√»÷°…“æ∫«à“ “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ¡’ƒ∑∏‘Ï

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ E. faecalis ‚¥¬¡’§à“ inhibition zone ‡∑à“°—∫ 12.4+0.13 ¡¡. (antimicrobial index = 1.5+0.03)

§à“§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡∑à“°—∫ 6.25 ¡°./¡≈. ·≈–§à“§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ‡∑à“°—∫

12.5 ¡°./¡≈. ·≈–æ∫«à“µâÕß„™â “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ∑’Ë§«“¡‡¢â¡¢âπ 50 ¡°./¡≈. ‡ªìπ‡«≈“ 8 ™—Ë«‚¡ß®÷ß

 “¡“√∂¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡‰¥â
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Abstract

 Enterococcus faecalis is a major organism causing root canal treatment failure. This study was aimed to

evaluate antimicrobial effects of Piper betle ethanolic extract on E. faecalis growing in a form of either planktonic

or biofilm. The optimal time for its antimicrobial activity was also investigated. The antimicrobial effect against

planktonic E. faecalis was first investigated using agar well diffusion assay. Minimum inhibitory concentration

(MIC) and minimum bactericidal concentration (MBC) were then determined by agar dilution method.

The results showed that ethanolic extract of Piper betle inhibited E. faecalis that grew in a planktonic form with

an inhibition zone of 12.4+0.13 mm (antimicrobial index = 1.5+0.03) in agar well diffusion assay. MIC and

MBC of 6.25 and 12.5 mg/mL, respectively, were reported using agar dilution assay. Ethanolic extract of

Piper betle as high as 50 mg/ml showed bactericidal effects when incubated with E. faecalis biofilms for

8 hours.
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∫∑π”
°“√√—°…“§≈Õß√“°øíπ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ°”®—¥

·∫§∑’‡√’¬®“°§≈Õß√“°øíπ∑’Ë¡’°“√µ‘¥‡™◊ÈÕ ·≈–ªÑÕß°—π

°“√µ‘¥‡™◊ÈÕ´È” (Sjogren et al., 1991) °àÕπ∑’Ë®–∑”°“√

Õÿ¥øíπ¥â«¬ “√‡©◊ËÕ¬ °“√µ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπªí®®—¬

 ”§—≠∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á®„π°“√√—°…“§≈Õß√“°øíπ

®“°°“√»÷°…“∑“ß§≈‘π‘°æ∫«à“°“√„™âπÈ”¬“≈â“ß «π≈â“ß

§≈Õß√“°øíπ °“√¢¬“¬§≈Õß√“°øíπ ·≈–°“√„ à¬“„π

§≈Õß√“°øíπ®–™à«¬≈¥®”π«π·∫§∑’‡√’¬„π§≈Õß√“°øíπ

·µà¡’‡™◊ÈÕ·∫§∑’‡√’¬∫“ß “¬æ—π∏ÿå¡’ƒ∑∏‘Ï¥◊ÈÕµàÕ¬“µâ“π

®ÿ≈™’æ‚¥¬‡©æ“– E. faecalis ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬·°√¡

∫«°∑’Ë‡®√‘≠„π∑“ß‡¥‘πÕ“À“√¢Õß¡πÿ…¬å ÷́Ëß‡ªìπ “¬æ—π∏ÿå

∑’Ë¬“°µàÕ°“√°”®—¥ (Harrison et al., 1981) ·µà∂Ÿ°

∑”≈“¬‰¥â‚¥¬ 17% ethylenediaminetetraacetic acid

(EDTA) 2% chlorhexidine ·≈– 2.5%  sodium

hypochlorite ´÷Ëß„™â‡ªìππÈ”¬“ «π≈â“ß§≈Õß√“°øíπÀ≈—ß

°“√‡Õ“ pulp ÕÕ°°àÕπ∑’Ë®–∑”°“√√—°…“„π¢—ÈπµÕπµàÕ‰ª

(Wang et al., 2007; Isabelle et al., 2006) °“√

‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ “¬æ—π∏ÿåµà“ßÊ  √«¡∂÷ß E. faecalis

∫πº‘«√“°øíπ¡’≈—°…≥–¢Õß°“√‡®√‘≠·∫∫‰∫‚Õøî≈å¡ ´÷Ëß

æ∫«à“‡ªìπ “‡Àµÿ ”§—≠Õ¬à“ßÀπ÷Ëß∑’Ë∑”„Àâ‡™◊ÈÕ¥◊ÈÕµàÕ¬“

µâ“π®ÿ≈™’æ‡æ‘Ë¡¢÷Èπ

„∫æ≈Ÿ (Piper betel Linn. «ß»å Piperaceae) ‡ªìπ

 ¡ÿπ‰æ√∑’Ë§π‰∑¬„π ¡—¬°àÕπ„™â‡§’È¬«°‘π°—∫À¡“°

®“°°“√»÷°…“¢Õß¡“≈’ ·≈–§≥– (¡“≈’·≈–§≥–,2551)

æ∫«à“ “√ °—¥®“°„∫æ≈Ÿ¥â«¬‡Õ∑“πÕ≈ 95% ¡’ƒ∑∏‘Ï„π

°“√µâ“π‡™◊ÈÕ E. faecalis ‚¥¬¡’§à“ MIC ‡∑à“°—∫ 6.25 ¡°./¡≈.

·≈– MBC ‡∑à“°—∫ 25 ¡°./¡≈. πÈ”¡—πæ≈Ÿ·≈– “√ °—¥

®“°„∫æ≈Ÿ ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑—Èß

·°√¡∫«°·≈–·°√¡≈∫‡™àπ Bacillus subtilis, Salmonella sp.,

Escherichia coli, Pseudomonas solanacearum πÕ°®“°

π’ÈπÈ”¡—πæ≈Ÿ·≈– “√ °—¥®“°„∫æ≈Ÿ¥â«¬ªî‚µ√‡≈’¬¡Õ’‡∑Õ√å

‰¥‡Õ∏‘≈Õ’‡∑Õ√å Õ’‡∑Õ√å §≈Õ‚√øÕ√å¡ ·≈– ‡Õ∑“πÕ≈ ¡’

ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥‚√§ ‰¥â·°à Staphy-

lococcus aureus, β-hemolytic Streptococcus group

A. ·≈– E. faecalis (Suppakul et al., 2006) ·≈–¬—ß¡’

ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ√“ ÷́Ëß‰¥â·°à Aspergillus niger,

A. f lavus, A. parasit icus ·≈– Fusarium sp.

√«¡∂÷ß‡™◊ÈÕ√“∑’Ë°àÕ„Àâ‡°‘¥‚√§º‘«Àπ—ß´÷Ëß‰¥â·°à Trichophyton

mentagrophytes, T.  rubrum, Epidermophyton

floccosum ·≈– Microsporum gypseum (Amadioha,

2001)

      ¥—ßπ—Èπ °“√»÷°…“«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈ŸµàÕ‡™◊ÈÕ

E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘ √– ·≈–‡®√‘≠¬÷¥·∫∫‰∫‚Õøî≈å¡

´÷Ëß¡’≈—°…≥–‡™àπ‡¥’¬«°—∫°“√‡®√‘≠¢Õß‡™◊ÈÕ„π™àÕßª“°

‡æ◊ËÕ‡ªìπ∑“ß‡≈◊Õ°„À¡à„π°“√æ—≤π“ ¡ÿπ‰æ√æ◊Èπ∫â“π

¢Õß‰∑¬¡“∑¥·∑π°“√„™â “√‡§¡’ ·≈–‡ªìπ¢âÕ¡Ÿ≈

æ◊Èπ∞“π„π°“√æ—≤π“ ¡ÿπ‰æ√¡“„™âª√–‚¬™πå∑“ß

°“√·æ∑¬åµàÕ‰ª
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«— ¥ÿÕÿª°√≥å
‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë„™â„π°“√∑¥ Õ∫ §◊Õ E. faecalis

(ATCC 29212, °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å) „∫æ≈Ÿ ¥

®“°‡¢µæ◊Èπ∑’Ë®—ßÀ«—¥Õÿ∫≈√“™∏“π’ Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â

„π°“√»÷°…“ ‰¥â·°à Tryptic Soy Agar (TSA) Tryptic Soy

Broth (TSB)  Mueller Hinton Agar (MHA) (∫√‘…—∑

Merck,  À√—∞Õ‡¡√‘°“)  “√≈–≈“¬ 17% EDTA 2%

chlorhexidine ·≈– 5% sodium hypochlorite ‰¥â®“°

§≥–‡¿ —™»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ampicillin

disc §«“¡·√ß 10 µg/disc (∫√‘…—∑ Dickinson ª√–‡∑»

 À√—∞Õ‡¡√‘°“) nitrocellulose membrane (‡ âπºà“π

»Ÿπ¬å°≈“ß 10 ¡¡. ∫√‘…—∑ Millipore corp. ª√–‡∑»

 À√—∞Õ‡¡√‘°“)  “√‡§¡’∑’Ë„™â ”À√—∫°“√»÷°…“§√—Èßπ’È —Ëß

´◊ÈÕ®“°∫√‘…—∑ Sigma ª√–‡∑» À√—∞Õ‡¡√‘°“ ·≈–‡ªìπ

 “√‡§¡’‡°√¥¡“µ√∞“π ”À√—∫°“√∑¥≈Õß

«‘∏’°“√∑¥≈Õß
1. °“√‡µ√’¬¡ “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ

     ≈â“ß„∫æ≈Ÿ„Àâ –Õ“¥ Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 45 0C ®π·Àâß

∫¥¥â«¬‡§√◊ËÕß∫¥ ¡ÿπ‰æ√ ™—ËßπÈ”Àπ—°ºß·Àâß ÀàÕ¥â«¬

ºâ“¢“«∫“ßπ”‰ª·™à„π 95% ‡Õ∑“πÕ≈„π percolator

æÕ∑à«¡∑‘Èß‰«â 1 «—π ‰¢‡Õ“ à«π¢Õß‡À≈«®πÀ¡¥ ∑”°“√

 °—¥´È”¥â«¬ 95% ethanol ®”π«π 3 §√—Èß √«¡ “√ °—¥

∑’Ë‰¥â∑—ÈßÀ¡¥°√Õßºà“π°√–¥“…°√Õß Whatman No. 2 ·≈â«

∑”„Àâ·Àâß‚¥¬„™â rotary evaporator (Buchi  «‘∑‡´Õ√å-

·≈π¥å) ®“°π—Èπ™—ËßπÈ”Àπ—° “√ °—¥∑’Ë‰¥â‡æ◊ËÕ§”π«≥ %yield

2. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

2.1 °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ‚¥¬«‘∏’ agar well

diffusion assay (Suppakul et al., 2006)

‡µ√’¬¡ “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ (50 ¡°./¡≈.

„π 10% DMSO)  “√≈–≈“¬¡“µ√∞“π 17% EDTA 2%

chlorhexidine  ·≈–  2.5%  sodium hypochlorite °√Õß

 “√≈–≈“¬‡æ◊ËÕ∑”„Àâª√“»®“°‡™◊ÈÕ¥â«¬·ºàπ°√Õß¢π“¥

0.45 µm (∫√‘…—∑ Millipore corp.  À√—∞Õ‡¡√‘°“) ‡µ√’¬¡

‡™◊ÈÕ E. faecalis ®“° overnight  broth culture „π TSB

„Àâ‰¥â§«“¡¢ÿàπ„°≈â‡§’¬ß°—∫ McFarland No.0.5 °√–®“¬

‡™◊ÈÕ„Àâ∑—Ë«∫π MHA plate ‡®“–À≈ÿ¡¥â«¬ cock borer (‡ âπ

ºà“»Ÿπ¬å°≈“ß 5 ¡¡.) ®”π«π 6 À≈ÿ¡/plate À¬¥

 “√≈–≈“¬™π‘¥µà“ßÊ  ª√‘¡“µ√ 25 µL ≈ß„πÀ≈ÿ¡ ‚¥¬„™â

10% DMSO ‡ªìπ negative control ®“°π—Èππ”‰ª‡æ“–

∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ‡«≈“ 24 ™¡. Õà“πº≈‚¥¬°“√

«—¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß∫√‘‡«≥„  (clear zone À√◊Õ

inhibition zone) ∑’Ë‡°‘¥¢÷Èπ  “√∑’Ë®—¥«à“¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ

E. faecalis ®–µâÕß¡’ inhibition zone > 5 ¡¡. (Suppakul

et al., 2006) §”π«≥§à“ antimicrobial index (AI) ®“°

 Ÿµ√ (¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß clear zone - ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß well) / ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

¢Õß well (Villasenor et al., 2004)

2.2  °“√À“§à“ MIC ·≈– MBC ‚¥¬«‘∏’ agar dilution

assay (Hammer et al., 1999)

‡µ√’¬¡ “√ °—¥®“°„∫æ≈Ÿ¥â«¬‡Õ∑“πÕ≈ ·≈– “√

¡“µ√∞“π∑—Èß “¡™π‘¥∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ·∫∫ two fold

dilution „π MHA slant À¬¥‡™◊ÈÕ E. faecalis ∑’Ë§«“¡¢ÿàπ

„°≈â‡§’¬ß°—∫ McFarland No.0.5 ª√‘¡“µ√ 1 µL ≈ß‰ª

∫πº‘«¢ÕßÕ“À“√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ‡«≈“ 24 ™¡.

Õà“πº≈‚¥¬ —ß‡°µ§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡Õß‰¡à‡ÀÁπ‡™◊ÈÕ

¢÷Èπ∂◊Õ‡ªìπ§à“ MIC À≈—ß®“°π—Èπ∂à“¬‡™◊ÈÕ®“°À≈Õ¥∑’Ë‰¡à

‡ÀÁπ°“√‡®√‘≠¢Õß‡™◊ÈÕ∑—ÈßÀ¡¥‚¥¬„™â‰¡âæ—π ”≈’™ÿ∫

πÈ”‡°≈◊ÕªÑ“¬∫πº‘«Õ“À“√·≈–π”‰ªªÑ“¬∫π MHA plate

∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ‡«≈“ 24 ™¡. §«“¡‡¢â¡¢âπ∑’Ë

‰¡à¡’°“√‡®√‘≠¢Õß‡™◊ÈÕÀ√◊Õ¡’®”π«π‚§‚≈π’ < 5 ∂◊Õ«à“

§«“¡‡¢â¡¢âππ—Èπ‡ªìπ§à“ MBC (æ—™√’¬“ ·≈–§≥–, 2552)

2.3 °“√∑¥ Õ∫ƒ∑∏‘Ï¶à“‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

(Giardino et al., 2007)

®”≈Õß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡‚¥¬À¬¥

‡™◊ÈÕ∑’Ë§«“¡¢ÿàπ„°≈â‡§’¬ß°—∫ McFarland No.0.5 ≈ß∫π

nitrocellulose membrane ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 10 ¡¡.

∫π TSA π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ‡«≈“ 48 ™¡.

À≈—ß®“°π—Èπ∑¥ Õ∫ƒ∑∏‘Ï¶à“‡™◊ÈÕ‚¥¬∂à“¬‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫

‰∫‚Õøî≈å¡≈ß„πÀ≈Õ¥∑’Ë¡’ “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ

·≈– “√¡“µ√∞“π∑—Èß “¡™π‘¥∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ „π

TSB π”‰ª∫à¡µàÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ‡«≈“ 24 ™¡.

®“°π—Èππ”À≈Õ¥∑¥≈Õß‰ª sonicate 5 π“∑’ ‡æ◊ËÕ„Àâ‡™◊ÈÕ

À≈ÿ¥ÕÕ°®“° nitrocellulose membrane ·≈–°√–®“¬µ—«¥’

‡®◊Õ®“ß “√≈–≈“¬ 10 ‡∑à“ ·≈â«∑”°“√ spread plate ∫π

MHA π”‰ª∫à¡∑’Ë 37 0C ‡ªìπ‡«≈“ 24 ™¡. π—∫®”π«π

‚§‚≈π’µàÕ plate ‚¥¬ plate ∑’Ë¡’®”π«π‚§‚≈π’ < 5 ∂◊Õ«à“

¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡
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2.4 °“√À“‡«≈“ —¡º—  “√ÕÕ°ƒ∑∏‘Ï¶à“‡™◊ÈÕ∑’Ë‡®√‘≠

·∫∫‰∫‚Õøî≈å¡ (Abdullah et al., 2005)

®”≈Õß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫∫·∫∫‰∫‚Õøî≈å¡¥â«¬

«‘∏’¥—ß°≈à“«¢â“ßµâπ ∫à¡‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡„π

À≈Õ¥∑’Ë¡’ “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ ·≈– “√¡“µ√∞“π

∑—Èß “¡™π‘¥∑’Ë§«“¡‡¢â¡¢âπµË” ÿ¥ ∑’Ë¶à“‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡

∑’Ë‰¥â®“°¢âÕ 2.3 ·µà≈–À≈Õ¥∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ

‡«≈“·µ°µà“ß°—π¥—ßπ’È 0.5 1 2 4 8 16 ·≈– 24 ™¡. ‡¡◊ËÕ

§√∫°”Àπ¥‡«≈“·≈â«∂à“¬·ºàπ biofilm ≈ß„πÀ≈Õ¥

∑¥≈Õß∑’Ë¡’‡©æ“– TSB ‡æ◊ËÕ sonicate ·¬°‡™◊ÈÕ·≈– spread

plate ‡æ◊ËÕπ—∫®”π«π‚§‚≈π’µàÕ plate ‚¥¬ plate ∑’Ë¡’®”π«π

‚§‚≈π’ < 5 ·≈–„™â‡«≈“ —Èπ∑’Ë ÿ¥∂◊Õ«à“‡ªìπ‡«≈“∑’Ë‡À¡“– ¡

„π°“√ÕÕ°ƒ∑∏‘Ï¶à“‡™◊ÈÕ E. faecalis ∑’Ë ‡®√‘≠·∫∫

‰∫‚Õøî≈å¡

º≈°“√∑¥≈Õß
 °—¥„∫æ≈Ÿ¥â«¬«‘∏’À¡—°ºß„∫æ≈Ÿ·Àâß°—∫ 95%

‡Õ∑“πÕ≈À≈—ß®“°∑”„Àâ·Àâß¥â«¬ rotary evaporation ‰¥â

1. ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis

„π°“√»÷°…“ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠

·∫∫Õ‘ √–¥â«¬«‘∏’ agar well diffusion º≈°“√∑¥ Õ∫æ∫«à“

ampicillin ´÷Ëß‡ªìπ positive control ¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß¢Õß  clear zone 26.4+0.63 ¡¡. §‘¥‡ªìπ

antimicrobial index (AI) ‡∑à“°—∫ 4.3+0.13  à«π 17%

(170 ¡°./¡≈.) EDTA, 2% (20 ¡°./¡≈.) chlorhexidine

·≈– 2.5% (25 ¡°./¡≈.) sodium hypochlorite ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß  clear zone (AI) ‡∑à“°—∫

24.5+0.63 (3.9+0.13), 24.3+0.73 (3.9+0.15)

·≈– 14.1+0.82 (1.8+0.16) ¡¡. µ“¡≈”¥—∫  à«π

 “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

¢Õß clear zone 12.4+0.13 ¡¡. À√◊Õ¡’§à“ AI ‡∑à“°—∫

1.5+0.03 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 ‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß Inhibition zone ¢Õß “√∑¥ Õ∫µà“ßÊ µàÕ‡™◊ÈÕ E. faecalis ¥â«¬«‘∏’ agar well

 diffusion

À¡“¬‡Àµÿ:  “√∑¥ Õ∫∑’Ë¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ§◊Õ ‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß inhibition zone > 5 ¡¡. À√◊Õ¡’ AI > 0 (Suppakul

et al., 2006)

2. §à“ MIC ·≈– MBC µàÕ‡™◊ÈÕ E. faecalis

°“√À“§à“ MIC ·≈– MBC ¢Õß “√∑¥ Õ∫µàÕ‡™◊ÈÕ

E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘ √–„π§√—Èßπ’È‡≈◊Õ°„™â«‘∏’ agar

dilution assay º≈°“√»÷°…“æ∫«à“ “√ °—¥‡Õ∑“πÕ≈

®“°„∫æ≈Ÿ¡’§à“ MIC 6.25 ¡°./¡≈. ·≈– MBC 12.50

¡°./¡≈. “√¡“µ√∞“π EDTA, chlorhexidine ·≈–

sodium hypochlorite ¡’§à“ MIC 1.25, 0.625 ·≈– 1.25

¡°./¡≈. µ“¡≈”¥—∫ ·≈–¡’§à“ MBC ‡∑à“°—∫ 2.50, 0.625

·≈– 5 ¡°./¡≈. µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2)

ª√‘¡“≥¢Õß “√§‘¥‡ªìπ 3.87% ¢ÕßπÈ”Àπ—° ¥ ·≈–

16.29% ¢ÕßπÈ”Àπ—°·Àâß
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3.  ƒ∑∏‘Ï¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

 “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ¡’ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ
E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡ ‚¥¬§«“¡‡¢â¡¢âπ∑’Ë¡’
ƒ∑∏‘Ï¶à“‡™◊ÈÕ§◊Õ 50 ¡°./¡≈. §‘¥‡ªìπ 4 ‡∑à“¢Õß§à“ MBC
µàÕ‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫Õ‘ √– ‡™àπ‡¥’¬«°—π°—∫ “√¡“µ√∞“π
chlorhexidine ·≈– sodium hypochlorite §«“¡‡¢â¡∑’Ë¡’
ƒ∑∏‘Ï¶à“‡™◊ÈÕ§◊Õ 3.125 ·≈– 25 ¡°./¡≈. §‘¥‡ªìπ 5 ‡∑à“

¢Õß§à“ MBC µàÕ‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫Õ‘ √– (µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 3  §à“ minimum bactericidal concentration
  (MBC) ¢Õß “√∑¥ Õ∫µà“ßÊ µàÕ‡™◊ÈÕ

   E.faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

µ“√“ß∑’Ë 2 §à“ minimum inhibitory concentration (MIC) ·≈–§à“ minimum bactericidal concentration (MBC) ¢Õß
 “√∑¥ Õ∫µà“ßÊ µàÕ‡™◊ÈÕ E. faecalis

4.  ‡«≈“ —¡º—  “√∑’Ë‡À¡“– ¡„π°“√ÕÕ°ƒ∑∏‘Ï

¶à“‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

 “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ‡¢â¡¢âπ 50 ¡°./¡≈.
¡’ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡
·µàµâÕß„™â‡«≈“„π°“√ —¡º—  “√π“π∂÷ß 8 ™¡. „π¢≥–∑’Ë
chlorhexidine (3.125 ¡°./¡≈.) ·≈– sodium hypochlo-
rite (25 ¡°./¡≈.) ‡√‘Ë¡ÕÕ°ƒ∑∏‘Ï¶à“‡™◊ÈÕ∑’Ë‡«≈“ 2 ·≈– 4

™¡. µ“¡≈”¥—∫ (µ“√“ß∑’Ë 4)

µ“√“ß∑’Ë 4 §à“ contact time (™¡.) ¢Õß “√∑¥ Õ∫
µà“ßÊ µàÕ‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫

‰∫‚Õøî≈å¡

«‘®“√≥å·≈– √ÿªº≈
‡ªÑ“À¡“¬¢Õß°“√»÷°…“·≈–æ—≤π“ ¡ÿπ‰æ√‰∑¬

‡æ◊ËÕπ”¡“„™â„π°√–∫«π°“√√—°…“§≈Õß√“°øíπ§◊Õ °“√∑”

πÈ”¬“≈â“ß§≈Õß√“°øíπ À√◊Õ¬“∑’Ë„ à„π§≈Õß√“°øíπ

´÷Ëß¡’®ÿ¥ª√– ß§å‡æ◊ËÕ™à«¬°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë¬—ß‡À≈◊Õ

µ°§â“ßÕ¬ŸàÀ≈—ß®“°¢¬“¬§≈Õß√“°øíπ ™à«¬≈¥°“√

Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ ·≈–™à«¬„Àâ§≈Õß√“°

·Àâß  πÈ”¬“≈â“ß§≈Õß√“°øíπ∑’Ë¥’§«√¡’ƒ∑∏‘Ï„π°“√µâ“π

‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¥â¥’  ·≈–‰¡à‡ªìπæ‘…À√◊Õ√–§“¬‡§◊ÕßµàÕ

‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“°øíπ ( ÿ«‘¡≈ ·≈–§≥–, 2543) ¡’

√“¬ß“π∂÷ß§«“¡‡ªìπæ‘…·≈–√–§“¬‡§◊ÕßµàÕ‡π◊ÈÕ‡¬◊ËÕ∑’Ë

‡°‘¥®“°πÈ”¬“≈â“ß§≈Õß√“°∑’Ë¡’„™â„πªí®®ÿ∫—π ¡’√“¬ß“π

™π‘¥¢Õß·∫§∑’‡√’¬∑’Ë¥◊ÈÕµàÕ¬“≈â“ßÀ√◊Õ„ à§≈Õß√“° ‡™àπ

E. faecalis ‡ªìπ·∫§∑’‡√’¬™π‘¥Àπ÷Ëß∑’Ë¡’°“√»÷°…“æ∫«à“

‡ªìπ “‡Àµÿ¢Õß°“√µ‘¥‡™◊ÈÕ´È”„π°“√√—°…“§≈Õß√“°øíπ

(Gomes et al., 2006; Stuart et al., 2007; Souto et

al., 2008) E. faecalis  Õ“»—¬„π§≈Õß√“°øíπ∑—Èß·∫∫

Õ‘ √– (planktonic bacteria) ·≈– biofilm À¡“¬∂÷ß°“√

¬÷¥‡°“–°—π‡ªìπ°≈ÿà¡≈âÕ¡√Õ∫¥â«¬ matrix ÷́Ëß‡ªìπ “√

®”æ«° polysaccharide Õ¬Ÿà∫πæ◊Èπº‘« ¡’√Ÿ„π°“√ºà“π‡¢â“

ÕÕ°¢ÕßÕ“À“√ ·°ä  ·≈–¢Õß‡ ’¬ (Chavant et al.,

2007) ®“°°“√»÷°…“‚¥¬„™â°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

æ∫«à“∫√‘‡«≥∑’Ë‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ“»—¬Õ¬Ÿà·∫∫‰∫‚Õøî≈å¡ §◊Õ

∫√‘‡«≥§≈Õß√“°øíπ à«πª≈“¬ √Ÿ‡ªî¥ª≈“¬√“°øíπ

º‘«πÕ°¢Õßª≈“¬√“°øíπ∑’Ëµ‘¥‡™◊ÈÕ µ≈Õ¥®π·∑àß°—µµ“

‡ªÕ√å™“∑’ËÕÿ¥‡°‘πª≈“¬√“° ́ ÷Ëß°“√Õ“»—¬Õ¬Ÿà·∫∫‰∫‚Õøî≈å¡

π’È‡Õß‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡™◊ÈÕ¡’§«“¡µâ“π∑“πµàÕ “√µâ“π

·∫§∑’‡√’¬ (· ßÕÿ…“, 2550; Portenier et al., 2003)

¡“≈’·≈–§≥– (¡“≈’·≈–§≥–, 2551) »÷°…“æ∫

«à“ “√ °—¥®“°„∫æ≈Ÿ·≈–‡ª≈◊Õ°¡—ß§ÿ¥¡’ƒ∑∏‘Ï„π°“√

¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß E. faecalis ‡¡◊ËÕ∑”°“√
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∑¥ Õ∫ƒ∑∏‘Ï‚¥¬«‘∏’ broth dilution assay æ∫«à“

‡©æ“– “√ °—¥„∫æ≈Ÿ‡∑à“π—Èπ∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß

‡™◊ÈÕ ·µà “√ °—¥®“°‡ª≈◊Õ°¡—ß§ÿ¥‰¡àæ∫ƒ∑∏‘Ï¥—ß°≈à“«

¥—ßπ—Èπ„π°“√»÷°…“ƒ∑∏‘Ïµâ“π E. faecalis ∑’Ë‡®√‘≠·∫∫

‰∫‚Õøî≈å¡ ®÷ß‡≈◊Õ°»÷°…“‡©æ“– “√ °—¥®“°„∫æ≈Ÿ‡∑à“π—Èπ

º≈°“√»÷°…“ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘ √–

¥â«¬«‘∏’ agar well diffusion assay  º≈°“√∑¥ Õ∫

æ∫«à“ “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ „Àâ§à“ clear zone

12.4+0.13 ¡¡. À√◊Õ¡’§à“ AI ‡∑à“°—∫ 1.5+0.03 „π¢≥–∑’Ë

17% EDTA, 2% chlorhexidine ·≈– 2.5% sodium hy-

pochlorite ¡’§à“ clear zone (AI) ‡∑à“°—∫ 24.5+0.63

(3.9+0.13) 24.3+0.73 (3.9+0.15) ·≈– 14.1+0.82

(1.8+0.16) ¡¡. µ“¡≈”¥—∫· ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥

‡Õ∑“πÕ≈®“°„∫æ≈Ÿ∑’Ë§«“¡‡¢â¡¢âπ 50 ¡°./¡≈. ¡’ƒ∑∏‘Ï

„π°“√¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘ √– ´÷Ëßº≈°“√

∑¥≈Õß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß¡“≈’·≈–§≥–

‡π◊ËÕß®“° “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ‡ªìπ “√∑’Ë¡’ ’®÷ß

∑”„ÀâÕà“π§à“ MIC ·≈– MBC ‰¥â¬“°‡¡◊ËÕ∑¥ Õ∫¥â«¬ broth

dilution assay ¥—ßπ—Èπ„π°“√À“ MIC ·≈– MBC ¢Õß “√

∑¥ Õ∫µàÕ‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘ √–„π°“√

»÷°…“π’È‡≈◊Õ°„™â«‘∏’ agar dilution assay º≈°“√»÷°…“

æ∫«à“ “√ °—¥®“°„∫æ≈Ÿ¥â«¬‡Õ∑“πÕ≈¡’§à“ MIC ‡∑à“°—∫

6.25 ¡°./¡≈. ·≈– MBC ‡∑à“°—∫ 12.50 ¡°./¡≈.  à«π

§à“ MIC ·≈– MBC ¢Õß “√ °—¥®“°„∫æ≈Ÿ¥â«¬‡Õ∑“πÕ≈

‡¡◊ËÕ∑¥≈Õß¥â«¬«‘∏’  broth di lut ion method

(¡“≈’·≈–§≥–, 2551) ¡’§à“‡∑à“°—∫ 6.25 ¡°./¡≈. ·≈–

25 ¡°./¡≈. §à“ MIC ∑’Ë‰¥â®“°∑—Èß 2 «‘∏’‰¡à·µ°µà“ß°—π

·µà§à“ MBC ∑’Ë‰¥â®“°°“√»÷°…“¥â«¬«‘∏’ agar dilution

assay ¡’§à“µË”°«à“§à“ MBC ∑’Ë‰¥â®“°°“√∑¥≈Õß¥â«¬«‘∏’

broth dilution assay ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡ “¡“√∂

„π°“√≈–≈“¬¢Õß “√ °—¥®“°„∫æ≈Ÿ¥â«¬‡Õ∑“πÕ≈

´÷ËßÕ“®∑”„Àâµ°µ–°Õπ‡¡◊ËÕÕ¬Ÿà„πÕ“À“√‡À≈« ∑”„Àâ§à“∑’Ë

‰¥â Ÿß°«à“§«“¡‡ªìπ®√‘ß Õ¬à“ß‰√°Áµ“¡§à“ MIC ∑’Ë‰¥â®“°

°“√∑¥≈Õß„π ‘Ëß·«¥≈âÕ¡∑’Ëµà“ß°—π‰¡à “¡“√∂‡ª√’¬∫

‡∑’¬∫°—π‰¥â‡æ√“–«à“¡’ªí®®—¬Õ◊Ëπ∑’Ë¡’º≈µàÕ§à“ MIC ∑’Ë‰¥â‡™àπ

ª√‘¡“≥‡™◊ÈÕ‡√‘Ë¡µâπ∑’Ëµà“ß°—π  à«πª√–°Õ∫¢ÕßÕ“À“√

‡≈’È¬ß‡™◊ÈÕ ‡ªìπµâπ (Curtin and Cormican, 2003)   à«π

 “√∑’Ë¡’„™â„π∑“ß∑—πµ°√√¡‡™àπ EDTA, chlorhexidine ·≈–

sodium hypochlorite ¡’§à“ MIC ‡∑à“°—∫ 1.25 0.625 ·≈–

1.25 ¡°./¡≈. µ“¡≈”¥—∫ ·≈–¡’§à“ MBC ‡∑à“°—∫ 2.50,

0.625 ·≈– 5 ¡°./¡≈. µ“¡≈”¥—∫ ®–‡ÀÁπ«à“§à“ MBC

¢Õß “√¥—ß°≈à“«µË”°«à“§«“¡‡¢â¡¢âπ∑’Ë„™â„π§≈‘π‘°§◊Õ

EDTA 170 ¡°./¡≈., chlorhexidine 20 mg/ml ·≈–

sodium hypochlorite13-25 ¡°./¡≈. °“√µ‘¥‡™◊ÈÕ´È”„π

°“√√—°…“§≈Õß√“°øíπ∑’Ëæ∫Õ“®‡π◊ËÕß¡“®“°√–¬–‡«≈“

„π°“√ —¡º—  “√ E. faecalis  “¬æ—π∏ÿå¥◊ÈÕ¬“ À√◊Õ°“√∑’Ë

‡™◊ÈÕ E. faecalis ¡’°“√‡®√‘≠·∫∫‰∫‚Õøî≈å¡ ´÷Ëß‡ªìπ

≈—°…≥–¢Õß°“√‡®√‘≠‡µ‘∫‚µ¢Õß E. faecalis ∑’Ëæ∫∫àÕ¬

°“√‡®√‘≠·∫∫‰∫‚Õøî≈å¡π’È ∑”„Àâ§«“¡ “¡“√∂„π°“√

´÷¡ºà“π¢Õß¬“‡¢â“‰ª„π‰∫‚Õøî≈å¡≈¥≈ß ·≈–Õ—µ√“°“√

‡¡µ“∫Õ≈‘´÷¡·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ„π‰∫‚Õøî≈å¡

®–µË”°«à“ª°µ‘‡π◊ËÕß®“°Õ“À“√®”°—¥ ´÷Ëß∑”„Àâ°“√ÕÕ°

ƒ∑∏‘Ï¢Õß¬“≈¥≈ß¥â«¬ (Curtin and Cormican, 2003)

¬“‰¡à “¡“√∂¶à“‡™◊ÈÕ∑’ËÕ¬Ÿà™—Èπ„π¢Õß‰∫‚Õøî≈å¡‡ªìπ

 “‡Àµÿ„Àâ‡™◊ÈÕ∑’Ë‡®√‘≠¢Õß‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡∑πµàÕ¬“

µâ“π®ÿ≈™’æ‰¥â 100-1000 ‡∑à“ (Nikolaev and Plakunov,

2007)

º≈°“√∑¥ Õ∫ƒ∑∏‘Ï¢Õß “√ °—¥‡Õ∑“πÕ≈®“°

„∫æ≈Ÿ„π°“√¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

æ∫«à“§«“¡‡¢â¡∑’Ë¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ§◊Õ 50 ¡°./¡≈. ́ ÷Ëß§‘¥‡ªìπ

4 ‡∑à“¢Õß§à“ MBC (12.5 ¡°./¡≈.) µàÕ‡™◊ÈÕ∑’Ë‡®√‘≠

·∫∫Õ‘ √– ‡™àπ‡¥’¬«°—π°—∫ “√¡“µ√∞“π chlorhexidine

·≈– sodium hypochlorite §«“¡‡¢â¡∑’Ë¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ§◊Õ

3.125 ·≈– 25 ¡°./¡≈. §‘¥‡ªìπ 5 ‡∑à“¢Õß§à“ MBC µàÕ

‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫Õ‘ √– µ“¡≈”¥—∫  à«π EDTA π—Èπ

∑’Ë§«“¡‡¢â¡¢âπ Ÿß ÿ¥∑’Ë„™â„π°“√∑¥ Õ∫ (12.5 ¡°./¡≈.)

‰¡à “¡“√∂¶à“‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡‰¥âµâÕß„™â§«“¡

‡¢â¡¢âπ∑’Ë Ÿß¢÷Èπ®÷ß “¡“√∂¶à“‡™◊ÈÕ‰¥â ´÷ËßÕ∏‘∫“¬‰¥â«à“

°“√∑’Ë‡™◊ÈÕ‡®√‘≠·∫∫‰∫‚Õøî≈å¡π—Èπ‡ªìπ°≈‰°Àπ÷Ëß ´÷Ëß‡™◊ÈÕ

„π∏√√¡™“µ‘¡—°®–„™â„π°“√ª√—∫µ—«‡æ◊ËÕ°“√Õ¬Ÿà√Õ¥

„π ¿“«–∑’Ë¡’Õ“À“√®”°—¥À√◊Õ ‡æ◊ËÕ∑πµàÕ host immune

defense (Jefferson, 2004) °“√ √â“ß‰∫‚Õøî≈å¡¢Õß

·∫§∑’‡√’¬µâÕßÕ“»—¬¬’π§«∫§ÿ¡ °“√ √â“ß´÷Ëß¬’ππ—Èπ‡°‘¥

®“°°“√°≈“¬æ—π∏ÿå¢Õß¬’πª°µ‘„π ¿“«–¥—ß°≈à“«¢â“ßµâπ

(Johnson, 2008) ·∫§∑’‡√’¬∑’Ë√«¡°≈ÿà¡‡°“–°—π‡ªìπ

‰∫‚Õøî≈å¡§◊Õ¡’®”π«π¡“°°«à“ 1,000 µ—« ®–∑”„Àâ‡™◊ÈÕ

 “¡“√∂¥◊ÈÕµàÕ phagocytosis, antibody ·≈– antibiotic ́ ÷Ëß

°≈‰°°“√¥◊ÈÕπ’È¡’§«“¡ —¡æ—π∏å°—∫°“√‡¢â“®—∫¢Õß “√µâ“π

®ÿ≈™’æµàÕ exo-polysaccharide ´÷Ëß‡ªìπ matrix ∑’Ë≈âÕ¡

√Õ∫°≈ÿà¡¢Õß·∫§∑’‡√’¬‡°‘¥‰¥â™â“≈ß πÕ°®“°π’È¬—ß¡’°“√
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°“√»÷°…“„π§√—Èßπ’È ¡’√–¬–‡«≈“π“π°«à“º≈®“°°“√

»÷°…“∑—Èß Õß¥—ß°≈à“«¢â“ßµâπ ‡π◊ËÕß®“°¡’§«“¡·µ°µà“ß„π

À≈“¬Ê ¥â“π‡™àπ ®”π«π‡™◊ÈÕ‡√‘Ë¡µâπ «‘∏’°“√‡µ√’¬¡‡™◊ÈÕ

·∫∫‰∫‚Õøî≈å¡ ™π‘¥¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â ¢—ÈπµÕπ

·≈–«‘∏’°“√π—∫®”π«π‚§‚≈π’¢Õß‡™◊ÈÕ ·≈–°“√‡µ√’¬¡ “√

∑¥ Õ∫µà“ßÊ „π°“√»÷°…“§√—Èßπ’È„™â TSB ‡ªìπµ—«∑”≈–≈“¬

´÷Ëß∑”„Àâ‡™◊ÈÕ¡’·À≈àß¢ÕßÕ“À“√ ·≈–§«“¡Àπ◊¥¢Õß

 “√≈–≈“¬¡’º≈µàÕ°“√·∑√°´÷¡À√◊Õ°“√ÕÕ°ƒ∑∏‘Ï¢Õß

 “√∑¥ Õ∫¥â«¬ ´÷Ëßµà“ß®“°°“√∑¥≈Õß¢Õß Abdullah

·≈–§≥– (Abdullah et al,2005) ∑’Ë„™â “√≈–≈“¬

øÕ ‡øµ‡ªìπµ—«∑”≈–≈“¬ ¥—ßπ—Èπ„π°“√»÷°…“§√—ÈßµàÕ‰ª

§«√‡≈◊Õ°µ—«∑”≈–≈“¬∑’Ë “¡“√∂≈–≈“¬ “√‰¥â¥’∑’Ë ÿ¥‡æ◊ËÕ

≈¥ªí≠À“®“°ªí®®—¬¥—ß°≈à“« ·≈–‡π◊ËÕß®“° “√ °—¥

‡Õ∑“πÕ≈®“°„∫æ≈Ÿ∑’Ë „™â„π°“√»÷°…“„π§√—Èßπ’È ‡ªìπ

 “√ °—¥À¬“∫ ÷́Ëßª√–°Õ∫¥â«¬ “√®”π«π¡“°

πÕ°‡Àπ◊Õ®“° “√ ”§—≠ÕÕ°ƒ∑∏‘Ï ®÷ß∑”„ÀâµâÕß„™â “√„π

ª√‘¡“≥∑’Ë Ÿß ©–π—Èπ§«√·¬° °—¥ “√ °—¥‡Õ∑“πÕ≈®“°

„∫æ≈Ÿ‡æ◊ËÕ„Àâ‰¥â à«π °—¥∑’Ë∫√‘ ÿ∑∏‘Ï¬‘Ëß¢÷Èπ·≈–π”¡“»÷°…“

µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥§≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬

Õÿ∫≈√“™∏“π’ ∑’Ë π—∫ πÿπ∑ÿπ„π°“√∑”«‘®—¬ æ√âÕ¡∑—Èß

‡Õ◊ÈÕ‡øóôÕÕÿª°√≥å ‡§√◊ËÕß¡◊Õ ·≈– ∂“π∑’Ë ”À√—∫°“√∑¥≈Õß

‡Õ° “√Õâ“ßÕ‘ß
¡“≈’ ®ß∏π“°√, „®πÿ™ °“≠®π¿Ÿ,  ÿ¿“√—µπå §”·¥ß. ƒ∑∏‘Ï

µâ“π®ÿ≈™’æ¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ Enterococcus

faecalis «.∑—πµ ¡À‘¥≈ 2551; 28(2):

177-187.

 ÿ«‘¡≈ ∑«’™—¬»ÿ¿æß…å, ≥—∞¬“ ≈’≈“Õ¿‘√¥’, æ√æ‘» ‡À≈“æ√¡,

·≈–§≥–.  º≈¢Õß “√ °—¥®“°„∫¢àÕ¬µàÕ‡™◊ÈÕ

·∫§∑’‡√’¬„π§≈Õß√“°øíπ.  « ∑—πµ. ¢Õπ·°àπ

2543; 3(1): 41-46.

· ßÕÿ…“ ‡¢¡“≈’≈“°ÿ≈.  ‡Õ° “√ª√–°Õ∫°“√∫√√¬“¬‡√◊ËÕß

ç√Ÿâ‡√◊ËÕß “√æ—π‡™◊ÈÕ‡æ◊ËÕ√—°…“√Õ¬‚√§·≈–°“√„™â

¬“ªØ‘™’«π–°—∫°“√√—°…“§≈Õß√“°øíπé 2550.

æ—™√’¬“  ¡“∏‘, ‡æÁ≠‚©¡ ®—π∑√åÀ«“π, ¿— æ‘¡≈ ¡“°§ß,

·≈–§≥–.  ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¢Õß “√ °—¥ ¡ÿπ

‰æ√‰∑¬.  °“√ª√–™ÿ¡«‘™“°“√·≈–‡ πÕº≈ß“π

«‘®—¬¡À“«‘∑¬“≈—¬∑—°…‘≥ §√—Èß∑’Ë 19 ª√–®”ªï 2552.

ª√—∫‡ª≈’Ë¬π¢Õß “√Õ“À“√∑’ËÕ¬Ÿà√Õ∫Ê ‡æ◊ËÕ„™â„π°“√∑π

µàÕ “√µâ“π®ÿ≈™’æ ª√‘¡“≥ “√Õ“À“√∑’Ë®”°—¥ ∑”„Àâ≈¥

°√–∫«π°“√‡¡µ“∫Õ≈‘´÷¡ ·≈–≈¥Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ

´÷Ëß‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ¬“µâ“π®ÿ≈™’æÕÕ°ƒ∑∏‘Ï‰¥âπâÕ¬≈ß

·∫§∑’‡√’¬ à«π∑’ËÕ¬Ÿà™—Èπ„π¢Õß‰∫‚Õøî≈å¡¡’™—ÈπªÑÕß°—π

Õ¬à“ß·¢Áß·√ß ¥—ßπ—Èπ™—ÈππÕ°¢Õß‰∫‚Õøî≈å¡®÷ß‡ªìπ™—Èπ∑’Ë

ªÑÕß°—π à«π∑’ËÕ¬Ÿà¿“¬„π‰¡à„Àâ∂Ÿ°∑”≈“¬ ÷́Ëß‡ªìπ “‡Àµÿ

„Àâ‡°‘¥°“√¥◊ÈÕ¬“ (Stewart and Costerton, 2001)

§ÿ≥ ¡∫—µ‘∑’Ë ”§—≠®“°°“√ª√—∫µ—«„π°“√‡®√‘≠·∫∫‰∫‚Õøî≈å¡

¢Õß‡™◊ÈÕ E. faecalis §◊Õ °“√¥◊ÈÕµàÕπÈ”¬“¶à“‡™◊ÈÕ

¥—ßπ—Èπ §à“ MBC ¢Õß°“√‡®√‘≠·∫∫‰∫‚Õøî≈å¡®÷ß Ÿß°«à“

·∫∫Õ‘ √–  “√ °—¥‡Õ∑“πÕ≈®“°„∫æ≈Ÿ‡¢â¡¢âπ 50 ¡°./

¡≈. ¡’ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

·µàµâÕß„™â‡«≈“„π°“√ —¡º—  “√π“π∂÷ß 8 ™¡. „π¢≥–∑’Ë

chlorhexidine (3.125 ¡°./¡≈.) ·≈– sodium

hypochlorite (25 ¡°./¡≈.) ¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ∑’Ë‡«≈“ 2 ·≈–

4 ™¡. µ“¡≈”¥—∫ ∑—Èßπ’ÈÕ∏‘∫“¬‰¥â‡™àπ‡¥’¬«°—π§◊Õ °“√∑’Ë

¬“µâ“π®ÿ≈™’æ®–ÕÕ°ƒ∑∏‘Ï‰¥âµâÕß„™â‡«≈“∑’Ë¡“°¢÷Èπ„π°“√

·∑√°´÷¡‡¢â“ Ÿà™—Èπ„π ‡æ◊ËÕ∑”≈“¬‡™◊ÈÕ∑’ËÕ¬Ÿà„π„®°≈“ß¢Õß

·ºàπ‰∫‚Õøî≈å¡ ´÷Ëßº≈°“√»÷°…“ Õ¥§≈âÕß°—∫º≈°“√

»÷°…“¢Õß Abdullah et al. (2005) ∑’Ë»÷°…“À“√–¬–

‡«≈“„π°“√ —¡º— °—∫πÈ”¬“¶à“‡™◊ÈÕ∑’Ë„™â„π§≈‘π‘°∑—πµ°√√¡

§◊Õ 0.2% chlorhexidine 17% EDTA 3% NaOCl  ¢Õß

‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡‡∑’¬∫°—∫‡™◊ÈÕ∑’Ë

‡®√‘≠·∫∫ planktonic ‚¥¬„Àâ‡«≈“ —¡º—  “√π“π Ÿß ÿ¥

60 π“∑’ ´÷Ëßº≈°“√»÷°…“æ∫«à“„π‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫Õ‘ √–

0.2% chlorhexidine  ·≈– 3% NaOCl   “¡“√∂¶à“‡™◊ÈÕ

‰¥â∑’Ë‡«≈“ 15 ·≈– 1 π“∑’ µ“¡≈”¥—∫ „π¢≥–∑’Ë‡™◊ÈÕ

E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡æ∫«à“ 0.2% chlorhexidine

·≈– 3% NaOCl  ¡’®”π«π colony ¢Õß‡™◊ÈÕ≈¥≈ß

Õ¬à“ß¡’π—¬ ”§—≠µ“¡‡«≈“ —¡º—  “√∑’Ë‡æ‘Ë¡¢÷Èπ·µà‡©æ“–

3% NaOCl  ‡∑à“π—Èπ∑’Ë “¡“√∂¶à“‡™◊ÈÕ‰¥â‡¡◊ËÕ‡«≈“ —¡º— 

 “√‡∑à“°—∫ 2 π“∑’ ´÷Ëß√–¬–‡«≈“∑’Ë‰¥â·µ°µà“ß®“°°“√

»÷°…“¢Õß Gomes et al. (2001) ∑’Ëæ∫«à“ 0.2% chlorhexidine

·≈– 4% NaOCl   “¡“√∂¶à“‡™◊ÈÕ‰¥â‡¡◊ËÕ‡«≈“ —¡º—  “√

‡∑à“°—∫ 30 «‘π“∑’ ·≈– 5 π“∑’ µ“¡≈”¥—∫ ·≈–‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫º≈°“√»÷°…“„π§√—Èßπ’È¡’§«“¡·µ°µà“ß°—π

0.2%chlorhexidine (3.125 ¡°./¡≈.) ·≈– sodium

hypochlorite (25 ¡°./¡≈.) ¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ∑’Ë‡«≈“ 2 ·≈–

4 ™¡. µ“¡≈”¥—∫ ®–‡ÀÁπ«à“‡«≈“„π°“√ —¡º—  “√·≈â«¡’

ƒ∑∏‘Ï¶à“‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡∑’Ë‰¥â®“°
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