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Abstract 
 The aim of this study was to determine the 

antibacterial activity of Curcuma longa Linn. 

Crude extract that against Enterococcus faecalis

planktonic and biofilm.  

Method Crude extracts from Curcuma were 

extracted by 95% ethanol. The antibacterial 

activity against Enterococcus faecalis was 

carried out by agar disc diffusion assay and 

determined both MIC and MBC of crude extracts 

against Enterococcus faecalis planktonic and 

biofilm by broth dilution assay compared to 

chlorhexidine gluconate (0.2 % w/v).  

∫∑§—¥¬àÕ 
 « —µ∂ÿª√–ß§å‡æ ◊ ËÕ» ÷°…“ƒ∑∏‘ Ï„π°“√µâ“π‡™ ◊ ÈÕ 

Enterococcus faecalis (E. faecalis) ∑’Ë‡®√‘≠·∫∫

Õ‘√–·≈–‰∫‚Õøî≈å¡¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π  

«‘∏’°“√»÷°…“: °—¥¢¡‘Èπ™—π¥â«¬‡Õ∑“πÕ≈‡¢â¡¢âπ °—¥¢¡‘Èπ™—π¥â«¬‡Õ∑“πÕ≈‡¢â¡¢âπ °—

√âÕ¬≈– 95 °àÕππ”“√°—¥¡“»÷°…“ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ 

E. faecalis ¢—Èπµâπ¥â«¬«‘∏’ Agar disc diffusion assay

·≈–À“§à“§«“¡‡¢â¡¢âπµË”ÿ¥∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ (Minimal

inhi-bitory concentration; MIC) ·≈–¶à“‡™◊ÈÕ 

(Minimal bactericidal concentration; MBC) ¥â«¬

«‘∏’ Broth dilution assay ·≈–»÷°…“ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕdilution assay ·≈–»÷°…“ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕdilution assay

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

‡∑’¬∫°—∫§≈Õ√å-‡Œ°´‘¥’π°≈Ÿ‚§‡πµ§«“¡‡¢â¡¢âπ√âÕ¬≈– 

0.2 ª√‘¡“≥‚¥¬ª√‘¡“µ√ (0.2% w/v)  

∫∑«‘∑¬“°“√ 
Original Article 
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∫∑π” 
Enterococcus faecalis (E. faecalis) ‡ªìπ

·∫§∑’‡√’¬∑’Ë‡ªìπ“‡Àµÿ”§—≠¢Õß°“√√—°…“§≈Õß√“°øíπ

∑’ Ë≈ â¡‡À≈«‡™◊ ÈÕ“¡“√∂ºà“π®“°™àÕßª“°‰ª¬—ß√–∫∫

√à“ß°“¬(1,2) ‚¥¬ºà“π∑“ß‡π◊ÈÕ‡¬◊ËÕª≈“¬√“°øíπ∑’Ë¡’°“√µ‘¥

‡™◊ÈÕÀ√◊Õ∑“ß‡π◊ÈÕ‡¬◊ËÕª√‘∑—πµå∑’Ë¡’°“√Õ—°‡∫‰¥â(2) E. faecalis

—¡æ—π∏å°—∫°“√µ‘¥‡™◊ÈÕ„π°√–·‚≈À‘µ °“√µ‘¥‡™◊ÈÕ„π

√–∫∫∑“ß‡¥‘πªí“«– °“√µ‘¥‡™◊ÈÕ∫√‘‡«≥·º≈ºà“µ—¥ ‚√§

≈‘ÈπÀ—«„®Õ—°‡∫´÷Ëß°“√µ‘¥‡™◊ÈÕ‡À≈à“π’È¥—ß°≈à“«‡ªìπ‚√§µ‘¥

‡™◊ÈÕ∑’Ë”§—≠„π‚√ßæ¬“∫“≈(3) E. faecalis ¡’°“√‡®√‘≠∑—Èß

·∫∫Õ‘√–·≈–·∫∫‚Õøî≈å¡„π§≈Õß√“°øíπ(4) ‚¥¬‡™◊ÈÕ∑’Ë¡’

º≈°“√»÷°…“: “√°—¥À¬“∫¢¡‘Èπ™—π¡’ƒ∑∏‘Ïµâ“π 

E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘√– ‚¥¬¡’§à“ MIC ·≈– 

MBC ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—πµàÕ‡™◊ÈÕ‡∑à“°—∫ 25 

·≈– 50 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ à«π

§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ ¡’§à“ MIC ·≈– MBC

‡∑à“°—∫ 0.031 ·≈– 0.063 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡

≈”¥—∫“√°—¥À¬“∫¢¡‘Èπ™—π¬—∫¬—Èß°“√‡®√‘≠‰ª‡ªìπ‰∫

‚Õøî≈å¡¢Õß‡™◊ÈÕ E. faecalis ‰¥â∑—ÈßÀ¡¥∑’Ë§«“¡‡¢â¡¢âπ 

300 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ πÕ°®“°π’È“√°—¥ À¬“∫

¢¡‘Èπ™—π¬—ß“¡“√∂µâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫

‰∫‚Õøî≈å¡·≈â«‰¥â ‚¥¬¡’§à“§«“¡‡¢â¡¢âπµË”ÿ¥∑’Ë¬—∫¬—Èß

‡™◊ÈÕ E. faecalis ∑’Ë‡ªìπ·∫∫‰∫‚Õøî≈¡å·≈â«‡∑à“°—∫ 37.5 

¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·µàÕ¬à“ß‰√°Áµ“¡§«“¡‡¢â¡¢âπ

Ÿßÿ¥∑’Ë„™â„π°“√»÷°…“π’È¬—ß‰¡à“¡“√∂·¥ßƒ∑∏‘Ï°”®—¥

‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠‡ªìπ‰∫‚Õøî≈¡å·≈â«‰¥â∑—ÈßÀ¡¥  

√ÿª: “√°—¥À¬“∫¢¡‘Èπ™—ππ—Èπ¡’ª√–‘∑∏‘¿“æ „π

°“√µâ“π‡™◊ÈÕ E. faecalis ∑—Èß∑’Ë‡®√‘≠·∫∫Õ‘√–·≈–

·∫∫‰∫‚Õøî≈å¡‰¥â ·µàÕ¬à“ß‰√°Áµ“¡§«“¡‡¢â¡¢âπ∑’Ë„™â„π

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

Ÿß°«à“‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫Õ‘√– 

§””§—≠: ¢¡‘Èπ™—π °“√‡®√‘≠·∫∫‰∫‚Õøî≈å¡ Entero-

coccus faecalis 

Result The MIC and MBC of the crude 

extracts against Enterococcus faecalis planktonic 

were   25 mg/ml and  50 mg/ml, respectively, 

whereas those of 0.2% chlorhexidine gluconate 

were 0.031 mg/ml and 0.063 mg/ml, respec-

tively. The crude extract was able to totally 

inhibit growth of Enterococcuc faecalis biofilms 

at concentration of 300 mg/ml. In addition, the 

crude extracts inhibited Enterococcus faecalis

established biofilm at the minimal concentration 

of 37.5 mg/ml, however the eradication of 

established Enterococcus faecalis biofilm was 

not seen at the highest concentration used in this 

study.  

Conclusion The crude extracts have 

antibacterial activity against Enterococcus 

faecalis both planktonic and biofilm. However, 

the concentration that can inhibit Enterococcus 

faecalis biofilm is higher than planktonic forms. 

Keywords: Curcuma longa Linn., Biofilm, 

Enterococcus faecalis 

°“√‡®√‘≠·∫∫‰∫‚Õøî≈¡åπ—Èπæ∫«à“¥◊ÈÕµàÕ¬“ªØ‘™’«π–∑’Ë„™â

„π°“√√—°…“ªí®®ÿ∫—πŸß(5) √«¡∑—Èß¬“·≈–«—¥ÿ∑’Ë„™âÕÿ¥„π

°“√√—°…“§≈Õß√“°øíπ ‰¥â·°à ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å(6)°“√√—°…“§≈Õß√“°øíπ ‰¥â·°à ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å(6)°“√√—°…“§≈Õß√“°øíπ ‰¥â·°à ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå(7)‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå(7)‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå  ·∑àßÕÿ¥°—µµ“‡ªÕ√å™“(4)‡ªìπµâπ 

àßº≈„Àâ‡°‘¥§«“¡≈â¡‡À≈«„π°“√√—°…“§≈Õß√“°øíπ·≈–àßº≈„Àâ‡°‘¥§«“¡≈â¡‡À≈«„π°“√√—°…“§≈Õß√“°øíπ·≈–

ªí≠À“°“√µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈·°â‰¢¬“°(3,5) ∑”„ÀâµâÕß

¡’°“√„™â¬“„πª√‘¡“≥∑’ËŸß´÷ËßÕ“®àßº≈¢â“ß‡§’¬ß‰¥âßà“¬

µàÕºŸâ∑’ ËÕ“®·æâ¬“ ·≈–„™â¬“π”‡¢â“®“°µà“ßª√–‡∑»´÷Ëß

√“§“·æß(3,4,5) ªí®®ÿ∫—π®÷ß¡’ºŸâ«‘®—¬®”π«πÀπ÷Ëß∑’Ë»÷°…“º≈

¢Õßº≈‘µ¿—≥±å∏√√¡™“µ‘„π°“√π”¡“„™â√—°…“‚√§µ‘¥

‡™◊ÈÕ(8,9,10,11) “√°—¥∑’Ë‰¥â®“°¡ÿπ‰æ√π—Èπ¡’º≈¢â“ß‡§’¬ß„π
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°“√√—°…“πâÕ¬¡“°‡¡◊ËÕ‡∑’¬∫°—∫¬“√—°…“‚√§∑’Ë—ß‡§√“–Àå

¢÷Èπ®“°“√‡§¡’(10) “√°—¥À¬“∫ (crude extract) ¢Õß

æ◊™∫“ß™π‘¥¡’ƒ∑∏‘Ï∑“ß‡¿—™«‘∑¬“¥’°«à““√°—¥∫√‘ÿ∑∏‘Ï∑’Ë

‡ªìπÕß§åª√–°Õ∫„πµ—«¬“(8,11) ®÷ß∑”„Àâ∑‘»∑“ß°“√«‘®—¬„π

ªí®®ÿ∫—πÀ—π°≈—∫¡“π„®æ—≤π“¬“®“°æ◊™¡ÿπ‰æ√„π√Ÿª

¢Õß“√°—¥À¬“∫¡“°¢÷Èπ(8,9,11) ¢¡‘Èπ™—π (Tumeric)

¡’™◊ËÕ∑“ß«‘∑¬“»“µ√å«à“ Curcuma longa Linn. ¡’“√

”§—≠§◊Õ‡§Õ√å§Ÿ¡‘πÕ¬¥å (curcuminoids) ·≈– πÈ”¡—π

ÀÕ¡√–‡À¬(12) ¢¡‘Èπ™—π¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë°àÕ‚√§ ¢¡‘Èπ™—π¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë°àÕ‚√§ ¢¡‘Èπ™—π¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ·∫§∑

„π¡πÿ…¬å‰¥âÀ≈“¬“¬æ—π∏ÿå ‰¥â·°à Escherichia coli 

(E. coli), Helicobacter pyroli (H. pyroli), Lacto-

bacillus acidophilus (L. acidophilus), Lactobacillu 

splantarum (L. splantarum), Mycobacterium 

tuberculosis (M. tuberculosis), Staphylococcus 

aureus (S. aureus), Staphylococcus albus (S. 

albus), Streptococcus epidermidis (S. epidermidis), 

Streptococcus pyogene (S. pyogene) ‡ªìπµâπ(11,12,13,14)

√«¡∑—Èß·∫§∑’‡√’¬µ—«”§—≠∑’Ë°àÕ„Àâ‡°‘¥‚√§øíπºÿ·≈–‚√§ 

ª√‘∑—πµåÕ—°‡∫ ‰¥â·°à Streptococcous mutans(15,16)

·≈– Porphyromonas  gingivalis(17) ‡ªìπµâπ ·≈–ƒ∑∏‘Ï

„π°“√µâ“π‡™◊ÈÕ√“À≈“¬™π‘¥√«¡∑—Èß‡™◊ÈÕ√“ Candida 

albicans(18) ·≈–¡’§ÿ≥¡∫—µ‘∑“ß°“√™’«¿“æ∑’Ë¥’À≈“¬

ª√–°“√ ‡™àπ ¡’ƒ∑∏‘Ïµâ“π¡–‡√Áß ¡’ƒ∑∏‘Ïµâ“π°“√Õ—°‡∫ 

‡ªìπµâπ(11,19) ·≈–¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ—µ«å

∑¥≈ÕßµË”(19,20) ·µà¬—ß‰¡à¡’√“¬ß“πƒ∑∏‘Ï¢Õß“√°—¥

À¬“∫¢¡‘Èπ™—πµàÕ‡™◊ÈÕ E. faecalis ´÷Ëß‡ªìπ·∫§∑’‡√’¬∑’Ëæ∫

«à“—¡æ—π∏å°—∫°“√µ‘¥‡™◊ÈÕ´È”„π§≈Õß√“°øíπ(1,6,7) ·≈–°“√

‡ªìπ°≈—∫´È”¢Õß‚√§ª√‘∑—πµåÕ—°‡∫‡√◊ÈÕ√—ß(20,21) °“√»÷°…“

“√¡ÿπ‰æ√®“°∏√√¡™“µ‘à«π„À≠à‡ªìπ°“√∑¥Õ∫“√

∑¥Õ∫°—∫‡™◊ ÈÕ®ÿ≈‘π∑√’¬å∑’ Ë ‡®√‘≠·∫∫Õ‘√–„πÀ≈Õ¥

∑¥≈Õß(8,9,10,11,13) ·≈–¡’‡æ’¬ß°“√»÷°…“‰¡à¡“°∑’Ë¡’°“√

»÷°…“ƒ∑∏‘Ï¢Õß“√°—¥¡ÿπ‰æ√µàÕ°“√µâ“π°“√‡°‘¥‰∫‚Õ

øî≈¡åÀ√◊Õ°“√°”®—¥®ÿ≈™’æ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈¡å(15,23,24)≈¡å(15,23,24)≈¡å

„π§«“¡‡ªìπ®√‘ß·∫§∑’‡√’¬∑’Ë°àÕ‚√§„π√à“ß°“¬ ‚¥¬‡©æ“–

„π™àÕßª“°π—Èπ‡ªìπ·∫§∑’‡√’¬∑’ËÕ“»—¬°—π‚¥¬¬÷¥‡°“–°—∫º‘«

—¡º— À√◊Õ¬÷¥‡°“–√–À«à“ß°—π‡ªìπ·∫∫‰∫‚Õøî≈¡å(15,23,24)—¡º— À√◊Õ¬÷¥‡°“–√–À«à“ß°—π‡ªìπ·∫∫‰∫‚Õøî≈¡å(15,23,24)—¡º— À√◊Õ¬÷¥‡°“–√–À«à“ß°—π‡ªìπ·∫∫‰∫‚Õøî≈¡å

´÷ Ëß°“√‡®√‘≠·∫∫‰∫‚Õøî≈¡åπ—Èπ∑”„Àâ·∫§∑’‡√’¬¡’§«“¡

“¡“√∂„π°“√¡’™’«‘µ√Õ¥Ÿß ¡’‚Õ°“„π°“√°àÕ‚√§·≈–

“¡“√∂µâ“π¬“ªØ‘™’«π–‰¥â¡“°¢÷Èπ(25) «‘∏’°“√√—°…“„π

ªí®®ÿ∫—π®÷ßÀ—π¡“„Àâ§«“¡”§—≠°—∫°“√æ—≤π““√∑’Ë¡’

§«“¡“¡“√∂µâ“π°“√‡°‘¥‡ªìπ‰∫‚Õøî≈¡å(2§«“¡“¡“√∂µâ“π°“√‡°‘¥‡ªìπ‰∫‚Õøî≈¡å(2§«“¡“¡“√∂µâ“π°“√‡°‘¥‡ªìπ‰∫‚Õøî≈¡å 6,27,28) ·≈–

ªí®®ÿ∫—π¡’°“√»÷°…““√∑’Ë¡“®“°∏√√¡™“µ‘¡“°¢÷Èπ‡π◊ËÕß 

®“°‡Àµÿº≈‡√◊ËÕß§«“¡ª≈Õ¥¿—¬·≈–°“√æ—≤π“°“√¥◊ÈÕ¬“

¢Õß‡™◊ÈÕ‡æ◊ËÕ∑¥·∑π¬“ªÆ‘™’«π–À√◊Õ“√—ß‡§√“–Àå∑“ß

‡§¡’(11,26,27,28,29) „π∑“ß∑—πµ°√√¡°Á¡’°“√π”“√¡ÿπ‰æ√

∫“ß™π‘¥¡“∑¥≈Õß„™â‡æ◊ËÕ‡ªìπ∑“ß‡≈◊Õ°„À¡à„π°“√√—°…“

‚√§‡™àπ°—π(30,31,32) ¥—ßπ—Èπ°“√»÷°…“«‘®—¬π’È¡’«—µ∂ÿ-ª√–ß§å

‡æ◊ËÕ»÷°…“ƒ∑∏‘Ï°“√µâ“π‡™◊ÈÕ®ÿ≈™’æ®“°“√°—¥À¬“∫¢¡‘Èπ

™—πµàÕ‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠∑—Èß·∫∫Õ‘√–·≈–·∫∫‰∫

‚Õøî≈å¡ ‡æ◊ËÕ‡ªìππ”¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë‰¥â‰ªª√–¬ÿ°µå„™âµàÕ‰ª

‚¥¬‡ªìπ°“√π”‡Õ“¡ÿπ‰æ√∑âÕß∂‘Ëπ¡“æ—≤π“‡ªìπº≈‘µ-

¿—≥±å‡æ◊ ËÕ„Àâ‡°‘¥ª√–‚¬™πå„π°“√√—°…“∑“ß¥â“π∑—πµ-

°√√¡ 

«—¥ÿ·≈–«‘∏’°“√ 
°“√‡µ√’¬¡“√°—¥À¬“∫®“°¢¡‘Èπ™—ππ”ºß¢¡‘Èπ

™—π¡“∑”°“√°—¥‚¥¬¥â«¬«‘∏’°“√°—¥‡¬Áπ (Maceration)

„™â‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 95 ‡ªìπµ—«∑”≈–≈“¬ ∑’Ë

§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ√âÕ¬≈– 50 ∑”°“√°—¥„π¢«¥√Ÿª™¡æŸà 

¢π“¥ 250 ¡‘≈≈‘≈‘µ√ ªî¥ª“°¢«¥„Àâπ‘∑·≈â«π”‰ª‡¢¬à“

¥â«¬‡§√◊ËÕß‡¢¬à“ ∑’Ë§«“¡‡√Á« 90 √Õ∫µàÕπ“∑’ Õÿ≥À¿Ÿ¡‘ 25 

Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”¡“°

√Õß¥â«¬°√–¥“…°√Õß Whatman No.1 ‡æ◊ËÕ·¬°à«π

°“°·≈–à«π‡À≈« π”à«π‡À≈«∑’Ë°—¥‰¥â‰ª√–‡À¬‡Õ“µ—«

∑”≈–≈“¬ÕÕ°‚¥¬„™â‡§√◊ËÕß√–‡À¬√–∫∫ÿ≠≠“°“» ∑’Ë

Õÿ≥À¿Ÿ¡‘ 65 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ®–‰¥â“√

°—¥À¬“∫‡ªìπ¢Õß‡À≈«Àπ◊¥’πÈ”µ“≈‡¢â¡ π”¡“‡°Á∫

√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬°àÕππ”¡“∑¥Õ∫ 

°“√‡µ√’¬¡‡™◊ÈÕ®ÿ≈‘π∑√’¬å E. faecalis “¬æ—π∏ÿå

¡“µ√∞“π ATCC 29212 ‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«

™π‘¥ Brain-Heart Infusion Broth (BHI broth) ∑’Ë

Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß °àÕπ

∑”°“√»÷°…“‡™◊ ÈÕ∑’ Ë∫à¡·≈â«¡“ª√—∫§«“¡¢ÿàπ„Àâ‡∑à“°—∫ 

McFarland standard ‡∫Õ√å 0.5 „Àâ‰¥â§à“¥Ÿ¥°≈◊π·ßMcFarland standard ‡∫Õ√å 0.5 „Àâ‰¥â§à“¥Ÿ¥°≈◊π·ßMcFarland standard

ª√–¡“≥ 0.08-0.1 ´÷Ëß¡’ª√‘¡“≥‡∑’¬∫‡∑à“‡™◊ÈÕ 108 ‚§‚≈π’ 

øÕ√å¡¡‘Ëß ¬Ÿπ‘µµàÕ 1 ¡‘≈≈‘≈‘µ√ (colony forming units /
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milliliter; CFU/ml) °àÕππ”¡“ª√—∫„™â„π°“√∑¥≈ÕßµàÕ

‰ª 

°“√®”≈Õß‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡ ∂“¥À≈ÿ¡™π‘¥ 24 °“√®”≈Õß‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡ ∂“¥À≈ÿ¡™π‘¥ 24 °“√®”≈Õß‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡

À≈ÿ¡ (24-well microtiterplates) ∂Ÿ°π”¡“„™â„π°“√

¥—¥·ª≈ß„π°“√®”≈Õß‰∫‚Õøî≈å¡ ‚¥¬„àÕ“À“√‡À≈«„π

·µà≈–À≈ÿ¡ ¢Õß∂“¥À≈ÿ¡™π‘¥ 24 À≈ÿ¡ „πª√‘¡“≥∑’Ë‡∑à“

°—π ®“°π—Èπ‡µ‘¡‡™◊ÈÕ E. faecalis ‡√‘Ë¡µâπ≈ß‰ª„πª√‘¡“≥

µ—Èßµâπ 105 CFU/ml ¥â«¬ª√‘¡“µ√‡∑à“°—π ∑”°“√‡®◊Õ®“ß

‡™◊ÈÕ·∫∫ 2  ‡∑à“ (2 folds dilutions) ·≈–π”‰ª∫à¡‡≈’È¬ß

„πµŸâÕ∫‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 

24 ™—Ë«‚¡ß À≈—ß®“°ºà“π°“√∫à¡‡≈’È¬ß‡™◊ÈÕ‰ª·≈â« 24 

™—Ë«‚¡ß®–‡ÀÁπ‡™◊ÈÕ‡®√‘≠‡ªìπ·ºàπ∫“ßÊ ’¢“«¢ÿàπ®—∫µ—«°—π

∑’Ë∫√‘‡«≥°âπ¢Õß∂“¥À≈ÿ¡ ®“°π—ÈπÕ“À“√‡À≈«¥Ÿ¥∑‘Èß‰ª 

‡™◊ ÈÕ∑’ Ë‰¡à¡’°“√¬÷¥‡°“–°—∫∂“¥À≈ÿ¡À√◊Õ¬÷¥‡°“–Õ¬à“ß

À≈«¡Ê °Á®–∂Ÿ°°”®—¥ÕÕ°‚¥¬°“√≈â“ß¥â«¬πÈ”°≈—Ëπª≈Õ¥

‡™◊ÈÕ 2 √Õ∫·≈â«¥Ÿ¥∑‘Èß §«Ë”∂“¥À≈ÿ¡≈ß∫π°√–¥“…´—∫

·Àâß‡ªìπ‡«≈“ 15 π“∑’ °àÕππ”‰ª„™â„π°“√∑¥≈Õß

§ÿ≥¡∫—µ‘°“√µâ“π‡™◊ÈÕ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—πµàÕ‰ª  

°“√∑¥Õ∫ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠

·∫∫Õ‘√–¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π ‚¥¬„™â«‘∏’

¥‘øøî«™—Ëπ (diffusion method) „π°“√∑¥Õ∫§«“¡‰«

¢Õß‡™◊ÈÕµàÕ“√°—¥À¬“∫¢¡‘Èπ™—π∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ 

‡ª√’¬∫‡∑’¬∫°—∫§≈Õ‡Œ°´‘¥’π°≈Ÿ§≈Õ‡πµ∑’Ë‡ªìπ“√≈–≈“¬

¡“µ√∞“π´÷Ëß‡ªìπµ—«§«∫§ÿ¡∫«°·≈–“√‚æ≈‘‡Õ∏≈’π‰°≈

§Õ≈∑’Ë‡ªìπµ—«∑”≈–≈“¬´÷Ëß‡ªìπµ—«§«∫§ÿ¡≈∫ ‚¥¬π”‰¡â

æ—π”≈’∑’Ëª√“»®“°‡™◊ÈÕ¡“®ÿà¡‡™◊ÈÕ∑’Ë‰¥â‡µ√’¬¡‰«â ·≈â«π” 

¡“ªÑ“¬∂’ËÊ ≈ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ„Àâ∑—Ë« ®“°π—Èππ”¡“

∑¥Õ∫‚¥¬À¬¥“√∑¥Õ∫µà“ßÊ ∑’Ëª√‘¡“µ√ 15 ‰¡‚§√-

≈‘µ√≈ß∫π·ºàπ¥‘°å∑’Ë∑”„Àâª√“»®“°‡™◊ÈÕ¢π“¥‡âπºà“π

»Ÿπ¬å°≈“ß 6 ¡‘≈≈‘‡¡µ√ ·≈â«·ºàπ¥‘°åπ”¡“«“ß≈ß∫πº‘«

Àπâ“Õ“À“√·≈â«°¥‡∫“Ê ‡æ◊ËÕµ‘¥·π∫°—∫º‘«Àπâ“Õ“À“√ 

À≈—ß®“°π—Èπ π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ

‡«≈“ 24 ™—Ë«‚¡ß Õà“πº≈‚¥¬„™â‡«Õ√å-‡π’¬√å§“≈‘ª‡ªÕ√å 

(Vernier caliper) «—¥‡âπºà“π»Ÿπ¬å°≈“ß¢Õß∫√‘‡«≥„ 

(clear zone) ∑’Ë‡°‘¥¢÷Èπ “√∑¥Õ∫∑’Ë¡’∫√‘‡«≥„¡“°°«à“ 

6 ¡‘≈≈‘‡¡µ√ ∂◊Õ«à“¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ·≈–Õà“πº≈Õ’°§√—Èß∑’Ë

‡«≈“ 48 ™—Ë«‚¡ß∑”°“√∑¥≈Õß´È”∑—ÈßÀ¡¥ 3 §√—Èß·≈–„™â«‘∏’

‰¥≈Ÿ™—Ëπ (dilution method) „π°“√»÷°…“À“§«“¡‡¢â¡¢âπ

µË”ÿ¥∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ (Minimal inhibitory concen-

tration; MIC) ·≈–¶à“‡™◊ÈÕ (Minimal bactericidal 

concentration; MBC) ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π

‡ª√’¬∫‡∑’¬∫°—∫§≈Õ‡Œ°´‘¥’π°≈Ÿ§≈Õ‡πµ ‚¥¬∑”°“√

∑¥≈Õß 3 °≈ÿà¡ §◊Õ °≈ÿà¡∑¥≈Õß∑’Ë‡ªìπ“√°—¥À¬“∫¢¡‘Èπ

™—π∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ‚¥¬§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ∑’Ë 100 

¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√∑”°“√‡®◊Õ®“ß·∫∫ 2 ‡∑à“ ®π‰¥â

§«“¡‡¢â¡¢âπ∑—ÈßÀ¡¥ 13 §«“¡‡¢â¡¢âπ °≈ÿà¡§«∫§ÿ¡∫«° 

§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ∑’Ë§«“¡‡¢â¡¢âπµ—Èßµâπ√âÕ¬≈– 0.2  

ª√‘¡“≥µàÕª√‘¡“µ√ ·≈–°≈ÿà¡§«∫§ÿ¡≈∫‚æ≈’‡Õ∏‘≈’π‰°≈

§Õ≈∑’Ë§«“¡‡¢â¡¢âπµ—Èßµâπ√âÕ¬≈– 60 ª√‘¡“≥µàÕª√‘¡“µ√  

∑”°“√‡®◊Õ®“ß·∫∫ 2 ‡∑à“‡™àπ°—π ‡µ‘¡‡™◊ÈÕ∑’Ë‡µ√’¬¡‰«â≈ß

‰ª„π∑ÿ°À≈Õ¥„πª√‘¡“≥∑’Ë‡∑à“°—π·≈â«π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘‰ª„π∑ÿ°À≈Õ¥„πª√‘¡“≥∑’Ë‡∑à“°—π·≈â«π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘‰ª„π∑ÿ°À≈Õ¥„πª

37 Õß»“‡´≈‡´’¬π“π 24 ™—Ë«‚¡ß ‡¡◊ËÕ∫à¡‡™◊ÈÕ®π§√∫ 24 

™—Ë«‚¡ß·≈â«„Àâ—ß‡°µÀ≈Õ¥ÿ¥∑â“¬∑’Ë‰¡à¡’‡™◊ÈÕ‡®√‘≠Õ¬ŸàÀ√◊Õ

Õ“À“√‡≈’ È¬ß‡™◊ ÈÕ„πÀ≈Õ¥‰¡à¢ÿ àπÕà“πª√‘¡“≥¢Õß“√

∑¥Õ∫¢ÕßÀ≈Õ¥π’È‡ªìπ§à“ MIC ∫—π∑÷°Àπà«¬‡ªìπ¡‘≈≈‘

°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®“°π—Èππ”“√≈–≈“¬·µà≈–À≈Õ¥‰ª

À¬Õ¥∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥·¢Áß∫π®“π‡æ“–‡≈’È¬ß‡™◊ÈÕ 

π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 

™—Ë«‚¡ß·≈â«Õà“πº≈‚¥¬°“√—ß‡°µ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬

∫π®“π‡æ“–‡™◊ÈÕ‚¥¬®“π‡æ“–‡≈’È¬ß‡™◊ÈÕ∑’Ë‡æ“–®“°À≈Õ¥

∑¥≈Õß∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß“√≈–≈“¬µË”∑’Ëÿ¥·≈–‰¡àæ∫

‚§‚≈π’¢Õß‡™◊ÈÕ‡°‘¥¢÷Èπ ®–‡ªìπ√–¥—∫§«“¡‡¢â¡¢âπµË”ÿ¥∑’Ë

“¡“√∂¶à“‡™◊ÈÕ‰¥â®÷ß®–‡ªìπ§à“ MBC ∑”°“√∑¥≈Õß´È” 

3 §√—Èßµ≈Õ¥¢—ÈπµÕπ°“√∑¥≈Õß 

°“√∑¥Õ∫ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√‡®√‘≠‡ªìπ‰∫

‚Õøî≈å¡¢Õß‡™◊ÈÕ E. faecalis (Developmental 

biofilm formation inhibition assay) ‚¥¬∑”°“√‡®◊Õ

®“ß“√°—¥À¬“∫®“°¢¡‘Èπ™—π∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ °—π 

‚¥¬«‘∏’°“√‡®◊Õ®“ß·∫∫ 2 ‡∑à“ „π ∂“¥À≈ÿ¡™π‘¥ 24 À≈ÿ¡ 

‡æ◊ËÕ‡ªìπ°≈ÿà¡∑¥≈Õß‡æ◊ËÕ∑¥Õ∫ƒ∑∏‘Ï°“√¬—∫¬—Èß°“√‡®√‘≠

¢Õß‡™◊ÈÕ E. faecalis ·∫∫‰∫‚Õøî≈å¡ ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡≈∫´÷Ëß‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«‡æ’¬ßÕ¬à“ß‡¥’¬« 

·≈–°≈ÿà¡§«∫§ÿ¡∫«°´÷Ëß‡ªìπ§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ∑’Ë

§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.2 ª√‘¡“≥µàÕª√‘¡“µ√ (0.2 % w/v)

„à‡™◊ÈÕ≈ß‰ª¥â«¬ª√‘¡“≥‡√‘Ë¡µâπ∑’Ë‡∑à“°—π (105CFU/ml)

·≈–π”‰ª∫à¡‡≈’È¬ß„π„πµŸâÕ∫‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“·≈–π”‰ª∫à¡‡≈’È¬ß„π„πµŸâÕ∫‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“·≈–π
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‡´≈‡´’¬‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß À≈—ß®“°ºà“π°“√∫à¡‡≈’È¬ß

‡™◊ÈÕ‰ª 24 ™—Ë«‚¡ß·≈â« Õ“À“√‡À≈«®–∂Ÿ°¥Ÿ¥∑‘Èß‰ª·≈–‡™◊ÈÕ

∑’Ë‰¡à¡’°“√¬÷¥‡°“–°—∫∂“¥À≈ÿ¡®–∂Ÿ°°”®—¥ÕÕ°‚¥¬°“√

≈â“ß¥â«¬πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ 2 √Õ∫®“°π—Èπ¥Ÿ¥∑‘Èß ·≈â«„à

“√≈–≈“¬øÕ‡øµ∫—ø‡øÕ√å (PBS) ª√‘¡“µ√ 400 

‰¡‚§√≈‘µ√„π∑ÿ°À≈ÿ¡ ‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡∑’ËÕ¬Ÿà∑’Ë°âπ

¢Õß∂“¥À≈ÿ¡„π·µà≈–À≈ÿ¡∂Ÿ°¢Ÿ¥ÕÕ°‚¥¬Àà«ß‡¢’ Ë¬‡™◊ ÈÕ

‚≈À– (metal loop) ®“°π—Èπ‡®◊Õ®“ß“√≈–≈“¬ 10 ‡∑à“   

®“°π—Èππ”“√≈–≈“¬®“°·µà≈–À≈ÿ¡∑’Ë‰¥â‡≈’È¬ß∫π®“π

‡æ“–‡™◊ÈÕπ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 

24 ™—Ë«‚¡ß·≈â«Õà“πº≈‚¥¬π—∫®”π«π¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë

‰¥â®“°∑—Èß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡∑”°“√∑¥≈Õß´È” 

3 §√—Èßµ≈Õ¥¢—ÈπµÕπ°“√∑¥≈Õß 

°“√∑¥Õ∫ƒ∑∏‘Ï„π°“√°”®—¥‡™◊ÈÕ E. faecalis ∑’Ë

‡®√‘≠·∫∫‰∫‚Õøî≈å¡ (Biofilm eradication assay)

‡™◊ÈÕ E. faecalis ∑’Ë‰¥â¡’°“√®”≈Õß°“√‡®√‘≠‰∫‚Õøî≈¡å ∑’Ë‰¥â¡’°“√®”≈Õß°“√‡®√‘≠‰∫‚Õøî≈¡å ∑’Ë‰¥â¡’°“√®

·≈â« „π∂“¥À≈ÿ¡ 24 À≈ÿ¡¥—ßÕ∏‘∫“¬¢â“ßµâπ∂Ÿ°π”¡“„™â

„π°“√»÷°…“„π¢—ÈπµÕππ’È “√°—¥À¬“∫¢¡‘Èπ™—π∂Ÿ°‡µ√’¬¡

„Àâ¡’§«“¡‡¢â¡¢âπµà“ßÊ °—π‚¥¬π”¡“‡®◊Õ®“ß°—∫Õ“À“√

‡≈’È¬ß‡™◊ÈÕ™π‘¥‡À≈«„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß“√°—¥À¬“∫

¢¡‘Èπ™—π‡ªìπ 300, 200, 150, 100, 75, ·≈– 37.5 ¡‘≈≈‘°√—¡

µàÕ¡‘≈≈‘≈‘µ√µ“¡≈”¥—∫  ‡ªìπ°≈ÿà¡∑¥≈Õß ‡ª√’¬∫‡∑’¬∫°—∫ 

°≈ÿà¡§«∫§ÿ¡∑’Ë¡’§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ §«“¡‡¢â¡¢âπ√âÕ¬

≈– 0.2 ·≈– 0.12 ´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡∫«° ·≈–°≈ÿà¡

§«∫§ÿ¡≈∫´÷Ëß‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«‡æ’¬ßÕ¬à“ß‡¥’¬« 

π”“√∑’Ë‡µ√’¬¡¢â“ßµâπ„à≈ß„π∂“¥À≈ÿ¡∑’Ë¡’‡™◊ÈÕ‰¥â®”≈Õß

‡ªìπ·∫∫‰∫‚Õøî≈å¡·≈â«„πª√‘¡“≥∑’Ë‡∑à“°—π ·≈–π”‰ª∫à¡

‡≈’È¬ß„πµŸâÕ∫‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬‡ªìπ

‡«≈“ 24 ™—Ë«‚¡ß À≈—ß®“°ºà“π°“√∫à¡‡≈’È¬ß‡™◊ÈÕ‰ª 24 

™—Ë«‚¡ß·≈â« ·≈â«„à“√≈–≈“¬øÕ‡øµ∫—ø‡øÕ√å (PBS)

ª√‘¡“µ√ 400 ‰¡‚§√≈‘µ√„π∑ÿ°À≈ÿ¡ ‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õ

øî≈å¡∑’ËÕ¬Ÿà∑’Ë°âπ¢Õß∂“¥À≈ÿ¡„π·µà≈–À≈ÿ¡∂Ÿ°¢Ÿ¥ÕÕ°‚¥¬

Àà«ß‡¢’Ë¬‡™◊ÈÕ‚≈À– ®“°π—Èπ‡®◊Õ®“ß“√≈–≈“¬ 10 ‡∑à“ ®“°

π—Èππ”“√≈–≈“¬®“°·µà≈–À≈ÿ¡∑’Ë‰¥â‡≈’È¬ß∫π®“π‡æ“–

‡™◊ÈÕπ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 

™—Ë«‚¡ß   ·≈â«Õà“πº≈‚¥¬π—∫®”π«π¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‰¥â

®“°∑—Èß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡    ∑”°“√∑¥≈Õß´È” 

3 §√—Èßµ≈Õ¥¢—ÈπµÕπ°“√∑¥≈Õß 

°“√·ª≈º≈∑“ß∂‘µ‘  
 §«“¡‰«¢Õß‡™◊ÈÕµàÕ“√°—¥À¬“∫¢¡‘Èπ™—π Õ∏‘∫“¬

¥â«¬¢π“¥¥â«¬§à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π    ƒ∑∏‘Ï

µâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘√–·≈–·∫∫‰∫‚Õ

øî≈¡åÕ∏‘∫“¬¥â«¬§à“ MIC ·≈– MBC §«“¡“¡“√∂„π

°“√¬—∫¬—Èß°“√‡®√‘≠·∫∫‰∫‚Õøî≈¡å·≈–§«“¡“¡“√∂„π

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

·≈â«·¥ß¥â«¬§à“‡©≈’Ë¬√âÕ¬≈–¢Õß®”π«π‡™◊ÈÕ‡ª√’¬∫‡∑’¬∫

√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß‚¥¬„™â∂‘µ‘§«“¡

·ª√ª√«π∑“ß‡¥’¬« (One-way ANOVA) ·≈– Post 

Hoc Tests (Tukey HSD) „π°“√«‘‡§√“–Àå§«“¡·µ°

µà“ß∑“ß∂‘µ‘„™â‚ª√·°√¡ SPSS version 17.0 „π°“√

«‘‡§√“–Àå ‚¥¬°”Àπ¥√–¥—∫π—¬”§—≠∑“ß∂‘µ‘πâÕ¬°«à“ 

0.05 (P(P( <0.05)

º≈°“√∑¥≈Õß 
°“√∑¥Õ∫§«“¡‰« (Susceptibility test) ¢Õß

‡™◊ÈÕ E. faecalis µàÕ“√°—¥À¬“∫¢¡‘Èπ™—π ‡æ◊ËÕ

»÷°…“ƒ∑∏‘Ï‡∫◊ÈÕßµâπ¢Õß“√°—¥À¬“∫®“°¢¡‘Èπ™—πµàÕ‡™◊ÈÕ 

E. faecalis ¥â«¬«‘∏’ diffusion method æ∫«à““√°—¥diffusion method æ∫«à““√°—¥diffusion method

À¬“∫¢¡‘Èπ™—π∑’Ë§«“¡‡¢â¡¢âπ∑’Ë∑¥Õ∫∑—ÈßÀ¡¥‰¡à·¥ß§à“

‚´π¬—∫¬—Èß‡™àπ‡¥’¬«°—∫°—∫‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈ ´÷Ëß‡ªìπ°≈ÿà¡‚´π¬—∫¬—Èß‡™àπ‡¥’¬«°—∫°—∫‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈ ´÷Ëß‡ªìπ°≈ÿà¡‚´π¬—∫¬—Èß‡™àπ‡¥’¬«°—∫°—∫‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈ ´

§«∫§ÿ¡≈∫ „π¢≥–∑’Ë§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ´÷Ëß‡ªìπ°≈ÿà¡

§«∫§ÿ¡∫«°·¥ß§à“‚´π¬—∫¬— Èß‚¥¬¡’§à“‡©≈’ Ë¬‡∑à“°—∫ 

21.33 ± 0.75 ¡‘≈≈‘‡¡µ√ (µ“√“ß∑’Ë 1) ± 0.75 ¡‘≈≈‘‡¡µ√ (µ“√“ß∑’Ë 1) ±

°“√∑¥Õ∫ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠

·∫∫Õ‘√– (Antimicrobial activity test) ¥â«¬«‘∏’

broth dilution method  ‡æ◊ËÕÀ“§à“§«“¡‡¢â¡¢âπµË”ÿ¥

∑’Ë“¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â (MIC) ·≈–§«“¡‡¢â¡¢âπµË”ÿ¥∑’Ë

“¡“√∂¶à“‡™◊ÈÕ‰¥â (MBC) ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π

µàÕ‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘√–‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ æ∫«à““√°—¥À¬“∫¢¡‘Èπ™—π¡’§à“ MIC

‡∑à“°—∫ 25 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈–§à“ MBC ‡∑à“°—∫ 

50¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√µ“¡≈”¥—∫ „π¢≥–∑’Ë‚æ≈’‡Õ∏‘≈’π

‰°≈§Õ≈´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡≈∫ ¡’§à“ MIC ‡∑à“°—∫ 

300¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈–§à“ MBC ‡∑à“°—∫ 600 

¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√µ“¡≈”¥—∫ ·≈–§≈Õ√å‡Œ°´‘¥’π °≈Ÿ-

‚§‡πµ (0.2 % w/v) ´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡∫«° ¡’§à“ MIC
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µ“√“ß∑’Ë 1 ·¥ß§à“‡©≈’Ë¬¢Õß§à“‚´π¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬ E. 

faecalis ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π∑’Ë§«“¡‡¢â¡¢âπ

µà“ßÊ ‡ª√’¬∫‡∑’¬∫°—∫§à“‡©≈’Ë¬¢Õß§à“‚´π¬—∫¬—Èß‡™◊ÈÕ

·∫§∑’‡√’¬ E. faecalis ¢Õß“√‚æ≈’‡Õ∑“≈’π‰°≈

§Õ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 60 ª√‘¡“≥‚¥¬ª√‘¡“µ√ 

(60% w/v) ·≈–§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ§«“¡∑’Ë

§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.2 ª√‘¡“≥‚¥¬ª√‘¡“µ√ 

(0.2% w/v)

Table 1 The average of inhibition zone of 

Curcuma longa Linn. crude extract 

compared to those of polyethelene glycol 

(60% w/v) and chlorhexidine gluconate 

(0.2% w/v)  

Testes Substrates 
average inhibition 
zone (mean±SD) 

(mm.) 

Curcuma longa Linn. Crude extract  
(500 mg/ml) 0 

Curcuma longa Linn. Crude extract 
(300 mg/ml) 0 

Curcuma longa Linn. Crude extract 
(200 mg/ml) 0 

Curcuma longa Linn. Crude extract 
(100 mg/ml) 0 

Polyethelene glycol (60% w/v) 0 

Chlorhexidine gluconate (0.2% w/v) 21.33 ±0.75 

‡∑à“°—∫ 0.031 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈–§à“ MBC

‡∑à“°—∫ 0.063 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ (µ“√“ß∑’Ë 

2) 

°“√∑¥Õ∫ƒ∑∏‘Ï„π¬—∫¬—Èß°“√‡®√‘≠‡ªìπ·∫∫‰∫-

‚Õøî≈å¡¢Õß‡™◊ÈÕ E. faecalis (E. faecalis biofilm 

formation inhibitory effect) æ∫«à““√°—¥À¬“∫

¢¡‘Èπ™—π∑’Ë§«“¡‡¢â¡¢âπ 300 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈–

§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.2 ·≈– 

0.12 ª√‘¡“≥‚¥¬ª√‘¡“µ√ (0.2 % w/v ·≈– (0.2 % w/v ·≈– (0.2 % w/v 0.12 % w/v)

“¡“√∂¬—∫¬— Èß°“√‡®√‘≠‡ªìπ·∫∫‰∫‚Õøî≈å¡¢Õß‡™◊ ÈÕ  

E. faecalis ‰¥â∑—ÈßÀ¡¥ „π¢≥–∑’Ë“√°—¥À¬“∫¢¡‘Èπ™—π∑’Ë

§«“¡‡¢â¡¢âπ 200 ·≈– 150 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√

“¡“√∂ ¬—∫¬—Èß‰¥â∫“ßà«π ‚¥¬æ∫«à“¬—ß¡’®”π«π¢Õß‡™◊ÈÕ 

E. faecalis ∑’Ë“¡“√∂‡®√‘≠·∫∫‰∫‚Õøî≈å¡‰¥â∫â“ß ·µà

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∫«°§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§

µ“√“ß∑’Ë 2 ·¥ß§à“§«“¡‡¢â¡¢âπµË”ÿ¥„π°“√¬—∫¬—Èß°“√‡®√‘≠µ“√“ß∑’Ë 2 ·¥ß§à“§«“¡‡¢â¡¢âπµË”ÿ¥„π°“√¬—∫¬—Èß°“√‡®√‘≠µ“√“ß∑’Ë 2

·≈–°“√¶à“‡™◊ÈÕ E. faecalis ¢Õß“√°—¥À¬“∫

¢¡‘Èπ™—π‡ª√’¬∫‡∑’¬∫º≈°—∫°≈ÿà¡§«∫§ÿ¡≈∫‚æ≈’‡Õ∑“

≈’π‰°≈§Õ≈·≈–°≈ÿà¡§«∫§ÿ¡∫«°§≈Õ√å‡Œ°´‘¥’π°≈Ÿ

‚§‡πµ§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.2 ª√‘¡“≥‚¥¬ª√‘¡“µ√ 

(0.2% w/v)

Table 2 The MIC and MBC of Curcuma longa  The MIC and MBC of Curcuma longa  The MIC and

Linn. Crude extractand compared to 

those of  Polyethelene glycol (60%) and 

Chlorhexidine gluconate (0.2%) on  

E. faecalis ATCC-29212 

Test agents 
Antimicrobial activity 

MIC (mg/ml) MBC (mg/ml) 

Curcumin longa Linn.  
Crude extract  25 50 

Polyethelene glycol  300 400 

Chlorhexidine gluconate 
(0.2% w/v) 0.031 0.063 

‡πµ´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡∫«°æ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘ (p < 0.05) (√Ÿª∑’Ë 1) 

°“√∑¥Õ∫§«“¡“¡“√∂„π°“√°”®—¥‡™◊ÈÕ E. 

faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡ (E. faecalis(E. faecalis(  biofilm 

eradication ability) æ∫«à““√°—¥À¬“∫¢¡‘Èπ™—πÕÕ°

ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠„π·∫∫®”≈Õß·∫∫‰∫

‚Õøî≈å¡·≈â« ‰¥â‡™àπ‡¥’¬«°—∫§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ ‚¥¬

¡’§«“¡‡¢â¡¢âπµË”ÿ¥∑’Ë“¡“√∂¬—∫¬—Èß‡™◊ÈÕ E. faecalis

(MIC) ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡·≈â«‰¥â ¡’§à“‡∑à“°—∫ 37.5 

¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·µàÕ¬à“ß‰√°Áµ“¡‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

ª√–‘∑∏‘¿“æ°—∫§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ∑’Ë§«“¡‡¢â¡¢âπ

√âÕ¬≈– 0.2 ·≈– 0.12 ª√‘¡“≥‚¥¬ª√‘¡“µ√ (0.2%w/v

·≈– 0.12% w/v) °Áæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬

”§—≠∑“ß∂‘µ‘ (p < 0.05) Õπ÷Ëß°“√∑¥≈Õßπ’È‰¡àæ∫«à“∑—Èß

“√°—¥À¬“∫®“°¢¡‘Èπ™—π·≈–§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ∑’Ë

§«“¡‡¢â¡¢âπ∑’Ë„™â∑¥Õ∫·¥ß§à“§«“¡‡¢â¡¢âπµË”ÿ¥„π

°“√°”®—¥‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈¡å‰¥â∑—ÈßÀ¡¥ (Minimal 

biofilm eradication concentration; MBEC) (√Ÿª∑’Ë 2) 
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√Ÿª∑’Ë 1 °√“ø·¥ß√âÕ¬≈–¢Õß®”π«π‡™◊ÈÕ E. faecalis ∑’Ë

¡’™’«‘µÕ¬Ÿà·≈–“¡“√∂‡®√‘≠‡ªìπ·∫∫‰∫‚Õøî≈å¡‰¥â

À≈ —ß∑¥Õ∫¥â«¬“√° —¥À¬“∫¢¡‘ Èπ™ —π·≈–

§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ „π

·∫∫®”≈Õß∂“¥À≈ÿ¡ 24 ‰¡‚§√‰µ‡µÕ√å‡æ≈∑‡ªìπ

√–¬–‡«≈“ 24 ™—Ë«‚¡ß (*·¥ß§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘√–À«à“ß°≈ÿà¡∑¥Õ∫°—∫

§≈Õ‡Œ°´‘¥’π°≈Ÿ‚§‡πµ∑’Ë P< 0.05) 
Figure 1 Graph showed the percentage of viable 

developmental E. faecalis biofilm after 

tested with Curcuma longa Linn. Crude 

extract and Chlorhexidine gluconate at 

varied concentrations in 24-microtiters 

plate for 24 hours. (*represented as 

statistical difference comparing between 

tested groups and chlorhexidine groups,  

P< 0.05) 

√Ÿª∑’Ë 2  °√“ø·¥ß√âÕ¬≈–¢Õß®”π«π‡™◊ÈÕ √Ÿª∑’Ë 2  °√“ø·¥ß√âÕ¬≈–¢Õß®”π«π‡™◊ÈÕ √Ÿª∑’Ë 2 E. faecalis ∑’Ë

‡®√‘≠‡ªìπ·∫∫‰∫‚Õøî≈¡å·≈â«∑’Ë‰¥â®“°·∫∫®”≈Õß

∂“¥À≈ÿ¡ 24 ‰¡‚§√‰µ‡µÕ√å‡æ≈∑ ∑’Ë¡’√Õ¥™’«‘µÀ≈—ß

∑¥Õ∫¥â«¬“√°—¥À¬“∫¢¡‘Èπ™—π·≈–§≈Õ√å‡Œ°- 

´‘¥’π°≈Ÿ‚§‡πµ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ√–¬–‡«≈“ 

24 ™—Ë«‚¡ß (*·¥ß§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

”§—≠∑“ß∂‘µ‘√–À«à“ß°≈ÿà¡∑¥Õ∫°—∫§≈Õ‡Œ°- 

´‘¥’π°≈Ÿ‚§‡πµ∑’Ë P< 0.05) 
Figure 2 Graph showed the percentage of survival 

established E. faecalis biofilm numbers 

derived from 24-microtiters plate after 

tested with Curcuma longa Linn. Crude 

extract and Chlorhexidine gluconate  at 

varied concentrations for 24 hours.   

(*represented as statistical difference 

comparing between tested groups and 

chlorhexidine groups, P< 0.05) 

Õ¿‘ª√“¬º≈°“√∑¥≈Õß  
 °“√»÷°…“π’È‡ªìπ°“√»÷°…“°—∫‡™◊ÈÕ E. faecalis ∑—Èß∑’Ë

¡’°“√‡®√‘≠·∫∫Õ‘√–·≈–·∫∫‰∫‚Õøî≈¡å‚¥¬æ∫«à““√

°—¥À¬“∫¢¡‘Èπ™—π¡’ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ E. faecalis ∑’Ë

‡®√‘≠·∫∫Õ‘√–®“°°“√∑¥Õ∫‚¥¬«‘∏’°“√ broth dilu-

tion assay ‚¥¬¡’§à“ MIC ·≈– MBC ‡∑à“°—∫ 25 ·≈– 

50 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ °“√»÷°…“§√—Èßπ’È

‡ªìπ°“√π”“√‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈¡“‡ªìπµ—«∑”≈–≈“¬

¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π‡π◊ËÕß®“°¢¡‘Èπ™—π‰¡à“¡“√∂

≈–≈“¬„ππÈ”‰¥â(19,29) “√≈–≈“¬¢¡‘Èπ™—π„π‚æ≈’‡Õ∏‘≈’π

‰°≈§Õ≈∑’Ë‰¥â®“°°“√»÷°…“π’È‡ªìπ“√≈–≈“¬∑’Ë¡’§«“¡

Àπ◊¥§àÕπ¢â“ßŸß·≈–∑”„Àâ°“√´÷¡ºà“π·ºàπ¥‘°å·≈–°“√

·æ√à¢Õß“√ºà“π‡®≈„π®“π‡æ“–‡≈’È¬ß‡™◊ÈÕ‡ªìπ‰ª‰¥â¬“°

¥—ßπ—Èπ°“√·¥ßº≈¢Õß“√°—¥¢¡‘Èπ™—π®÷ß∂Ÿ°®”°—¥¥â«¬

‡Àµÿº≈¥—ß°≈à“« ®÷ß‰¡à‡ÀÁπ‚´π¬—∫¬—Èß‡°‘¥¢÷Èπ°—∫“√∑¥Õ∫

∑’Ë§«“¡‡¢â¡¢âπ„¥Ê √«¡∑—Èß„π‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈¥â«¬ ·µà

Õ¬à“ß‰√°Á¥’¢¡‘Èπ™—π¬—ß“¡“√∂·¥ßƒ∑∏‘Ïµâ“π‡™◊ÈÕ E.faecalis

‰¥â®“°°“√»÷°…“¥â«¬«‘∏’ broth dilution method ß“πbroth dilution method ß“πbroth dilution method

«‘®—¬À≈“¬°“√»÷°…“∑’Ë„Àâ‡Àµÿº≈¢Õß°“√„™â«‘∏’ broth 

dilution method „π°“√·¥ßƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬dilution method „π°“√·¥ßƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬dilution method

‡π◊ËÕß®“°‡Àµÿº≈¢Õß¢âÕ®”°—¥¢Õßµ—«∑”≈–≈“¬·≈–§«“¡

“¡“√∂„π°“√·æ√àºà“π¢Õß¬“¥—ß°≈à“«·≈–«‘∏’ disc 

diffusion ‚¥¬∑—Ë«‰ª„™â„π°“√»÷°…“·∫∫‡∫◊ÈÕßµâπsion ‚¥¬∑—Ë«‰ª„™â„π°“√»÷°…“·∫∫‡∫◊ÈÕßµâπsion (23,24,26,27,28)

ß“π«‘®—¬π’Èπ”“√‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈∑’Ë¡’√“¬ß“π°“√„™â

°«â“ß¢«“ß„πÕÿµ“À°√√¡°“√º≈‘µ¬“ ‡§√◊ËÕß”Õ“ß ·≈–

Õ“À“√ ·≈–¡’§«“¡ª≈Õ¥¿—¬Ÿß(29,33,34) ·≈–®“°°“√
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»÷°…“§√—Èßπ’Èæ∫«à“‰¡à¡’º≈µàÕ‡™◊ÈÕ E. faecalis ‡¡◊ËÕ„™â∑’Ë

§«“¡‡¢â¡¢âπ∑’ËπâÕ¬°«à“√âÕ¬≈– 35 ª√‘¡“≥‚¥¬ª√‘¡“µ√ 

‡π◊ËÕß®“°‡Àµÿº≈∑’ËµâÕß°“√æ—≤π“µàÕ‰ª„π°“√º≈‘µ º≈‘µ-

¿—≥±å∑“ß∑—πµ°√√¡‡æ√“–“√‰¥‡¡∑‘≈´—≈‡øµ∑’ËÀ≈“¬

ß“π«‘®—¬„™â„π°“√»÷°…“ƒ∑∏‘Ï¢Õß“√°—¥¡ÿπ‰æ√µàÕ

·∫§∑’‡√’¬™π‘¥µà“ßÊ π—Èπ ¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å√à“ß°“¬

·≈–àßº≈µàÕ°“√¶à“·∫§∑’‡√’¬À“°„™â„πª√‘¡“≥∑’ËŸß‡™àπ

°—π(34,35) πÕ°®“°π—Èπ·≈â«ß“π«‘®—¬≈à“ÿ¥¬—ß·¥ß„Àâ‡ÀÁπ

º≈¢Õß“√‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈µàÕ°“√‡√‘¡ƒ∑∏‘Ï°“√µâ“πº≈¢Õß“√‚æ≈’‡Õ∏‘≈’π‰°≈§Õ≈µàÕ°“√‡√‘¡ƒ∑∏‘Ï°“√µâ“πº≈¢Õß“√‚æ≈

‡™◊ÈÕ¢Õß“√¢¡‘Èπ™—π‡¡◊ËÕ∑¥Õ∫·∫∫°“√©“¬·ß(34) º≈

®“°°“√»÷°…“§√—Èßπ’ÈÕ¥§≈âÕß°—∫º≈°“√»÷°…“À≈“¬°“√

»÷°…“∑’Ë·¥ß„Àâ‡ÀÁπ«à“‡Àßâ“¢¡‘Èπ™—π¡’“√”§—≠∑’Ë¡’ƒ∑∏‘Ï

µâ“π‡™◊ÈÕ®ÿ≈™’æ‰¥â(11,12,13,14,15,16,17,36,37) §à“ MIC ∑’Ë·¥ß

ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬¢Õß“√°—¥À¬“∫®“°¢¡‘Èπ

™—π¬—ßæ∫§«“¡·µ°µà“ß°—π‚¥¬¢÷Èπ°—∫·À≈àß∑’Ë¡“¢Õß¢¡‘Èπ

™—π·≈–«‘∏’°“√°—¥¢Õß¢¡‘Èπ™—π(36,37,38) ·µàÕ¬à“ß‰√°Áµ“¡

°“√»÷°…“¥—ß°≈à“«„™â‡ªìπµ—«∑”≈–≈“¬´÷Ëßµà“ß®“°ß“π

«‘®—¬§√—Èßπ’È ·≈–·À≈àß∑’Ë¡“¢Õß¢¡‘Èπ™—π·≈–«‘∏’°“√°—¥∑’Ë

·µ°µà“ß°—π(37,38) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“ MIC ·≈– 

MBC “√¢Õß°—¥À¬“∫®“°¢¡‘Èπ™—π·≈–§≈Õ‡Œ°´‘¥’π 

°≈Ÿ‚§≈‡πµ∑’Ë‡ªìπ°≈ÿà¡§«∫§ÿ¡∫«°¡’§à“ ‡∑à“°—∫ 0.031 

·≈– 0.063 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫æ∫«à“¬—ß¡’

ª√–‘∑∏‘¿“æ∑’Ë‰¡à¥’‡∑à“§≈Õ‡Œ°´‘¥’π°≈Ÿ‚§≈‡πµ‡π◊ËÕß®“°

µâÕß„™â“√°—¥À¬“∫§«“¡‡¢â¡¢âπ∑’ËŸß°«à“§≈Õ‡Œ°´‘¥’

π°≈Ÿ‚§≈‡πµÀ≈“¬‡∑à“®÷ß®–“¡“√∂¬—∫¬—ÈßÀ√◊Õ¶à“‡™◊ÈÕ‰¥â

º≈°“√»÷°…“π’È´÷ËßÕ¥§≈âÕß°—∫°“√»÷°…“°àÕπÀπâ“π’Èæ∫

«à““√°—¥À¬“∫¢¡‘Èπ™—π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ Streptococcus 

sanguinis (S. sanguinis) ‰¥â ‚¥¬¡’§à“ MIC ·≈– 

MBC ∑’Ë 0.078 ·≈– 0.156 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡

≈”¥—∫ ·≈–§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ¡’§à“ MIC ·≈– 

MBC Õ¬Ÿà∑’Ë 0.0025 ·≈– 0.01 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡

≈”¥—∫ ´÷Ëßæ∫«à““√°—¥À¬“∫¢¡‘Èπ™—π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. 

sanguinis πâÕ¬°«à“§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ‡™àπ°—π(18) §à“

MIC ·≈– MBC ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π·≈–§≈Õ√å-

‡Œ°´‘¥’π°≈Ÿ‚§‡πµµàÕ‡™◊ÈÕ E. faecalis ¡’§à“Ÿß°«à“‡™◊ÈÕ S. 

sanguinis ·¥ß„Àâ‡ÀÁπ«à“‡™◊ÈÕ E. faecalis ¡’§«“¡¥◊ÈÕ

µàÕ¬“¡“°°«à“‡™◊ÈÕ  S. sanguinis ´÷ËßÕ¥§≈âÕß°—∫°“√

»÷°…“°àÕπÀπâ“π’È∑’Ë√“¬ß“π‡™◊ÈÕ°≈ÿà¡ Enterococcus ¡’

§ÿ≥¡∫—µ‘¥◊ÈÕ¬“µâ“π‡™◊ÈÕ·∫§∑’‡√’¬À≈“¬™π‘¥ ‚¥¬‡©æ“–

°≈ÿà¡ cephalosporins ‚¥¬¡’√–¥—∫§à“ MIC µàÕ¬“

penicillin Ÿß°«à“‡™◊ÈÕ Streptococci ∂÷ß 10-100 ‡∑à“(5)

·≈–æ∫«à“‡™◊ÈÕ E. faecalis ¡’Õ—µ√“°“√√Õ¥™’«‘µŸß°«à“

‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ„π≈”‰â(39) º≈®“°°“√»÷°…“π’Èæ∫

«à““√°—¥À¬“∫¢¡‘Èπ™—π∑’Ë§«“¡‡¢â¡¢âπ‡∑à“°—∫ 300 ¡‘≈≈‘°√—¡

µàÕ¡‘≈≈‘≈‘µ√ ¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡™◊ÈÕ E. faecalis ‰¡à„Àâ

‡°‘¥‡ªìπ‰∫‚Õøî≈å¡‰¥â∑—ÈßÀ¡¥‰¥â‡™àπ‡¥’¬«°—∫§≈Õ√å‡Œ°´‘¥’

π°≈Ÿ-‚§‡πµ ·¥ß„Àâ‡ÀÁπ«à“ “√°—¥À¬“∫®“°¢¡‘Èπ™—π

“¡“√∂¬—∫¬—Èß°“√‡°‘¥‡ªìπ‰∫‚Õøî≈¡å‰¥â‡™àπ‡¥’¬«°—∫§≈Õ“¡“√∂¬—∫¬—Èß°“√‡°‘¥‡ªìπ‰∫‚Õøî≈¡å‰¥â‡™àπ‡¥’¬«°—∫§≈Õ“¡“√∂¬—∫¬—Èß°“√‡°‘¥‡ª

‡Œ°´‘¥’π°≈Ÿ‚§‡πµ (√Ÿª∑’Ë 1) ”À√—∫°“√∑¥Õ∫ƒ∑∏‘Ï¢Õß

“√°—¥À¬“∫®“°¢¡‘Èπ™—π∑’Ëµâ“π‡™◊ÈÕ E. faecalis ∑’Ë

‡®√‘≠·∫∫‰∫‚Õøî≈å¡·≈â«π—Èπ æ∫«à““¡“√∂≈¥®”π«π

·∫§∑’-‡√’¬∑’Ë¡’°“√‡°‘¥‡ªìπ‰∫‚Õøî≈¡å·≈â«‰¥â‚¥¬¡’§à“§«“¡ 

MIC ‡∑à“°—∫ 37.5 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ (√Ÿª∑’Ë 2) ·µà

‡π◊ËÕß®“°°“√»÷°…“π’È„™â§«“¡‡¢â¡¢âπŸßÿ¥„π°“√∑¥≈Õß

‡ªìπ 300 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√®÷ß‰¡à“¡“√∂·¥ß§à“

§«“¡‡¢â¡¢âπµË”ÿ¥„π°“√°”®—¥‡™◊ÈÕ∑—ÈßÀ¡¥ (Minimal 

biofilm eradication concentration, MBEC) ‰¥â‡™àπ

‡¥’¬«°—π°—∫§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§‡πµ∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 

0.2 ª√‘¡“≥ ‚¥¬ª√‘¡“µ√‚¥¬¬—ß§ß¡’ª√‘¡“≥‡™◊ÈÕ∑’Ë“¡“√∂

‡®√‘≠µàÕ‰¥âÀ≈—ß®“°°“√—¡º—°—∫“√∑¥Õ∫‡ªìπ‡«≈“ 

24 ™—Ë«‚¡ß „π∑—Èß 2 °≈ÿà¡∑¥Õ∫ À“°¡’°“√‡æ‘Ë¡ª√‘¡“≥

§«“¡‡¢â¡¢âπ¢Õß“√∑¥Õ∫Õ“®·¥ßº≈°“√°”®—¥‡™◊ÈÕ

∑—ÈßÀ¡¥‰¥â  ·µàÕ¬à“ß‰√°Á¥’ª√–‘∑∏‘¿“æ¢Õß§≈Õ√å‡Œ°´‘¥’

π°≈Ÿ‚§‡πµ°Á¬—ß¥’°«à““√°—¥‡π◊ËÕß®“°¡’ª√‘¡“≥‡™◊ÈÕ∑’Ë

‡À≈◊ÕπâÕ¬°«à“ º≈®“°°“√»÷°…“∑’ËÕ¿‘ª√“¬¢â“ßµâπ·¥ß

„Àâ‡ÀÁπ«à“°“√µâ“π‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡

·≈â«π—Èπ ®–„™âª√‘¡“≥§«“¡‡¢âπ¢âπ¢Õß¢¡‘Èπ™—πŸß°«à“°“√

¬—∫¬—Èß‡™◊ÈÕ E.faecalis ∑’Ëæ—≤π“‰ª‡ªìπ·∫∫‰∫‚Õøî≈å¡ ´÷Ëß

Õ¥§≈âÕß°—∫°“√»÷°…““√°—¥¢à“≈‘ß (Alpinia con-

chigera Griff.)  ∑’Ë·¥ß§à“ MIC ·≈– MBC µàÕ‡™◊ÈÕ 

E. faecalis  ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡·≈â« ‡∑à“°—∫ 125 ·≈– 

250 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ ´÷Ëß§‘¥‡ªìπ 2.5 ‡∑à“

¢Õß§à“ MBC ¢Õß‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫Õ‘√–(27) Õ“®Õ∏‘∫“¬

‰¥â«à“≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ E. faecalis ∑’Ë

‡®√‘≠‡ªìπ·∫∫‰∫‚Õøî≈å¡ ∑”„Àâ§«“¡“¡“√∂„π°“√´÷¡

ºà“π¢Õß“√‡¢â“‰ª„π‡™◊ÈÕ≈¥πâÕ¬≈ß ·≈–Õ—µ√“‡¡·∑∫Õ≈‘
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´÷¡·≈–°“√‡µ‘∫‚µ¢Õß‡™◊ÈÕ·∫∫‰∫‚Õøî≈å¡®–µË”°«à“ª°µ‘ 

∑”„Àâ°“√ÕÕ°ƒ∑∏‘Ï¢Õß“√≈¥≈ßÕ’°¥â«¬(25,26,27,28) °“√

»÷°…“∑’Ëºà“π¡“à«π„À≠à¡—°‡ªìπ°“√»÷°…“°—∫‡™◊ÈÕ·∫§∑’-

‡√’¬∑’Ë¡’°“√‡®√‘≠·∫∫Õ‘√– ·µà„π¿“«–„π™àÕßª“°π—Èπ

·∫§∑’-‡√’¬®–Õ¬ŸàÕ“»—¬°—π·∫∫‰∫‚Õøî≈¡å ·≈–¡’·∫§∑’‡√’¬

À≈“¬™π‘¥Õ“»—¬√à«¡°—π ‚¥¬®–¬÷¥‡°“–°—∫º‘«øíπ √“°øíπ 

‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«„π™àÕßª“°(23,27) ‡ªìπµâπ √«¡∑—Èß¿“¬„π∑àÕ

‡π◊ÈÕøíπ ‡™àπ¿“¬„π§≈Õß√“°øíπ(1,32) °“√Õ¬Ÿà√à«¡°—π·∫∫

‰∫‚Õøî≈¡åπ’È®–∑”„Àâ‡™◊ÈÕ¡’§«“¡µâ“π∑“πµàÕ¬“ À√◊Õ“√

µâ“π‡™◊ÈÕ¡“°¢÷Èπ(1,6,7,8) ‡™◊ÈÕ E. faecalis ∑’Ë¡’°“√®”≈Õß

°“√‡®√‘≠·∫∫‰∫‚Õøî≈¡å„π°“√»÷°…“§√—Èßπ’È ·¡â«à“®–¬—ß

‰¡à„°≈â‡§’¬ß°—∫¿“«–®√‘ß„π™àÕßª“°·µàº≈®“°°“√

»÷°…“°Á·¥ß„Àâ‡ÀÁπ«à“¡’§«“¡“¡“√∂„π°“√µâ“π°“√

¬—∫¬—Èß·≈–À√◊Õ¶à“‡™◊ÈÕ¢Õß“√°—¥À¬“∫¢¡‘Èπ™—π·≈–§≈Õ

‡Œ°´‘¥’π °≈Ÿ§≈Õ‡πµ‰¥â¡“°°«à“∑’Ë‡®√‘≠·∫∫Õ‘√–´÷Ëßº≈∑’Ë

‰¥â®“°°“√»÷°…“‡∫◊ÈÕßµâππ’Èπà“®–π”‰ªª√—∫¢π“¥¬“À√◊Õ

º≈‘µ-¿—≥±å∑’Ë„™âµàÕ‰ª‰¥â„°≈â‡§’¬ß¡“°°«à“º≈°“√»÷°…“

·∫∫Õ‘√–(23,24,27) ‡ªìπ∑’Ë∑√“∫°—π«à“§≈Õ‡Œ°´‘¥’π°≈Ÿ‚§≈

‡πµπ—Èπ¡’°≈‰°°“√ÕÕ°ƒ∑∏‘Ï∑’Ëºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬·≈–

∑”„Àâ‡´≈≈å·µ°‡°‘¥°“√√—Ë«‰À≈¢Õß“√‡§¡’¿“¬„π∑”„Àâ

·∫§∑’‡√’¬µ“¬„π∑’Ëÿ¥(40,41) ·µà‡π◊ËÕß®“°°“√µâ“π‡™◊ÈÕ 

E. faecalis ∑’Ë®”≈Õß·∫∫‰∫‚Õøî≈¡å¢Õß“√°—¥À¬“∫

®“°¢¡‘Èπ™—π‡ªìπ°“√»÷°…“§√—Èß·√° °≈‰°°“√¬—∫¬—Èß‡™◊ÈÕ 

E. faecalis ∑’Ë‡ªìπ·∫∫‰∫‚Õøî≈¡å®÷ß¬—ß‰¡à“¡“√∂Õ∏‘∫“¬

‰¥â —ππ‘…∞“πÕâ“ßÕ‘ß®“°°“√»÷°…“∑’Ëºà“π¡“·¥ß°≈‰°

°“√¬—∫¬—Èß‡™◊ÈÕ·°√¡≈∫ ‡™àπ E. coli ·≈– B. subtilis

‚¥¬“√°—¥∫√‘ÿ∑∏‘Ï®“°¢¡‘Èπ™—π¡’º≈∑”≈“¬‚§√ß√â“ß

‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß·∫§∑’‡√’¬µ√ßµ”·Àπàß‚¥‡¡π FTHZ àß

º≈„Àâ·∫§∑’‡√’¬¥—ß°≈à“«µ“¬‡π◊ËÕß®“°‡°‘¥°“√√—Ë«‰À≈“√

¿“¬„π‡´≈≈å ´÷Ëß“√°—¥À¬“∫®“°¢¡‘Èπ™—π®“°°“√»÷°…“

§√—Èßπ’È °ÁÕ“®®–¡’º≈∑’Ëµ”·Àπàß‚§√ß√â“ß‡¥’¬«°—π(42) ‡™àπ

‡¥’¬«°—∫·∫§∑’‡√’¬¥—ß°≈à“«°Á‡ªìπ‰¥â·≈–º≈°“√»÷°…“

·∫§∑’‡√’¬·°√¡∫«° ‡™àπ S. aureus æ∫«à““√°—¥®“°

¡ÿπ‰æ√ Alpinia galanga Linn. ¡’º≈µàÕ‚§√ß√â“ß¢Õß

‡¬◊ËÕÀÿâ¡‡´≈≈å ‡™àπ°—π(43) °“√»÷°…“‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫ 

H. pyroli ´÷Ëß‡ªìπ·∫§∑’‡√’¬∑’ËÕ¬Ÿà„π≈”‰â‡™àπ‡¥’¬«°—∫  

E. faecalis æ∫«à““√°—¥¢¡‘Èπ™—πàßº≈µàÕ°“√≈¥≈ß

¢Õß°“√‡°‘¥‰∫‚Õøî≈å¡¢Õß‡™◊ÈÕ H. pyroli ‡™àπ‡¥’¬«°—π 

·µà°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“‚¥¬°“√¬âÕ¡’·∫§∑’‡√’¬

‰∫‚Õøî≈¡å¥â«¬ cystal violet ·≈–«—¥§à“°“√¥Ÿ¥°≈◊π·ßcystal violet ·≈–«—¥§à“°“√¥Ÿ¥°≈◊π·ßcystal violet

√à«¡°—∫°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§µ√Õπ·∫∫

àÕß°√“¥(44) ´÷ Ëß·µ°µà“ß°—∫°“√»÷°…“¢ÕßºŸâ«‘®—¬ ´÷Ëß

∑”°“√»÷°…“°“√¡’™’«‘µ√Õ¥¢Õß·∫§∑’‡√’¬∫π·∫∫®”≈Õß

‰∫‚Õøî≈å¡ (∂“¥À≈ÿ¡ 24 À≈ÿ¡)  ºŸâ«‘®—¬ H. pyroli Õ∏‘∫“¬

‡Àµÿº≈¢Õß°“√≈¥≈ß·∫∫‰∫‚Õøî≈å¡«à“‡°‘¥®“°§«“¡

“¡“√∂„π°“√∑”≈“¬ºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬¢Õß“√

°—¥¢¡‘Èπ™—π ÷́Ëß·¥ßº≈®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á§µ√Õπ·∫∫àÕß°√“¥∑’ Ëº‘«‡´≈≈å(44)πÕ°®“°π— Èπ

‡Àµÿº≈Õ◊Ëπ∑’ËæÕ®–Õ∏‘∫“¬ ‰¥â·°à “√°—¥¢¡‘Èπ™—πÕ“®¡’

º≈µàÕªí®®—¬∑’Ëàß‡√‘¡°“√‡°‘¥‡ªìπ‰∫‚Õøî≈å¡¢Õß E. faecalis

‡™àπ ‡Õπ‰´¡å‡®≈≈“µ‘‡π (gelatinase enzyme)(45)

‚ª√µ’π∑’Ëº‘«‡´≈≈å enterococcal surface protein 

(esp)(46) ´÷Ëß¬—ßµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª ‡ªìπ∑’Ë∑√“∫

°—π¥’«à“§≈Õ‡Œ°´‘¥’π°≈Ÿ§≈Õ‡πµ∑’Ëπ”¡“„™â‡ªìππÈ”¬“∫â«π

ª“°·≈–“√©’¥≈â“ß„π§≈Õß√“°øíπ¡’ª√–‘∑∏‘¿“æ„π

°“√¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ·∫§∑’‡√’¬µà“ßÊ „π™àÕßª“°‰¥âÀ≈“¬

™π‘¥(1,6,7,31,32) ·µà§≈Õ‡Œ°´‘¥’π°≈Ÿ§≈Õ‡πµ°Á¡’º≈¢â“ß‡§’¬ß

¡“°¡“¬ ‡™àπ °“√µ‘¥’ °≈‘Ëπ √ ∑’Ë‰¡àπà“æ÷ßæÕ„® ·≈–¬—ß

‰¡à¡’°“√»÷°…“º≈¢â“ß‡§’¬ß·≈–§«“¡ª≈Õ¥¿—¬„π√–¬–

¬“«(31,32,41)  ¢¡‘Èπ™—π´÷Ëß‡ªìπ¡ÿπ‰æ√‰∑¬æ◊Èπ∫â“π À“‰¥â

ßà“¬ ·≈–¡’√“§“∂Ÿ° ·≈–‡ªìπ“√®“°∏√√¡™“µ‘∑’Ë¡’º≈¢â“ß

‡§’¬ßπâÕ¬ ·≈–¡’¢âÕ¥’∑“ß°“√·æ∑¬åÀ≈“¬ª√–°“√(8,11,12,30)

πà“®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√π”¡“æ—≤π“∑“ß∑—πµ-

°√√¡µàÕ‰ªÕπ“§µ ‚¥¬Õ“®π”¡“„™âà«πº¡¢Õß¬“

√—°…“§≈Õß√“°øíπ À√◊Õ ¬“©’¥≈â“ß§≈Õß√“°øíπ ‡ªìπµâπ 

√ÿªº≈°“√«‘®—¬ 
 ®“°°“√»÷°…“‡∫◊ÈÕßπ’È‰¥â·¥ß„Àâ‡ÀÁπ«à“ “√°—¥

√ÿªº≈°“√«‘®—¬ 
 ®“°°“√»÷°…“‡∫◊ÈÕßπ’È‰¥â·¥ß„Àâ‡ÀÁπ«à“ “√°—¥

√ÿªº≈°“√«‘®—¬ 

À¬“∫¢¡‘Èπ™—π¡’ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ E. faecalis ∑—Èß∑’Ë

‡®√‘≠·∫∫Õ‘√–·≈–·∫∫‰∫‚Õøî≈¡å‰¥â ‚¥¬¡’§à“ MIC

·≈– MBC ‡¡◊ËÕ∑¥Õ∫°—∫‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫

Õ‘√–‡∑à“°—∫ 25 ·≈– 50 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√µ“¡≈”¥—∫ 

“¡“√∂¬—∫¬—Èß°“√‡®√‘≠‰ª‡ªìπ·∫∫‰∫‚Õøî≈¡å¢Õß‡™◊ÈÕ 

E. faecalis ‰¥â∑—ÈßÀ¡¥∑’Ë§«“¡‡¢â¡¢âπ 300 ¡‘≈≈‘°√—¡ 

µàÕ¡‘≈≈‘≈‘µ√ ·≈–¡’§à“ MIC ∑’Ë“¡“√∂¬—∫¬—Èß‡™◊ÈÕ 

E. faecalis ∑’Ë‡ªìπ·∫∫‰∫‚Õøî≈¡å·≈â«‰¥â‡∑à“°—∫ 37.5 
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¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√–‘∑∏‘¿“æ

√–À«à“ß“√°—¥À¬“∫¢¡‘Èπ™—π·≈–§≈Õ√å‡Œ°´‘¥’π°≈Ÿ‚§

‡πµµàÕ‡™◊ÈÕ E. faecalis ∑’Ë‡®√‘≠·∫∫Õ‘√–·≈–·∫∫‰∫‚Õ-

øî≈¡å æ∫«à““√°—¥À¬“∫¢¡‘Èπ™—π¡’ƒ∑∏‘ÏπâÕ¬°«à“§≈Õ√å-

‡Œ°´‘¥’π°≈Ÿ‚§‡πµ·≈–µâ“π‡™◊ÈÕ∑’Ë‡®√‘≠·∫∫‰∫‚Õøî≈å¡‰¥â

πâÕ¬°«à“∑’Ë‡®√‘≠·∫∫Õ‘√–ª√–¡“≥ 1.5 ‡∑à“ º≈®“°°“√

»÷°…“π’È‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë∑”„Àâ∑√“∫√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß“√°—¥À¬“∫¢Õß¢¡‘Èπ™—π∑’Ë¡’º≈µàÕ‡™◊ÈÕ E. faecalis  

∑’Ë‡®√‘≠∑—ÈßÕß·∫∫´÷Ëßπà“®–‰¥âπ”‰ªæ—≤π“·≈–∑”°“√

»÷°…“‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ°“√π”¡“æ—≤π“µàÕ¬Õ¥§«“¡√Ÿâ‡æ◊ËÕπ”

¡“æ—≤π“º≈‘µ¿—≥±å∑’Ë„™â„π∑“ß∑—πµ°√√¡µàÕ‰ª 

°‘µµ‘°√√¡ª√–°“» 
ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ ¡À“«‘∑¬“≈—¬π‡√»«√ ·≈–

§≥–∑—πµ·æ∑¬»“µ√å ¡À“«‘∑¬“≈—¬π‡√»«√ ∑’Ë„Àâ°“√
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