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‡æ◊ËÕ»÷°…“ƒ∑∏‘ÏªØ‘™’«π–¢Õß™’« “√∑’Ëº≈‘µ®“°·∫§∑’‡√’¬Õ—πÕ“®π”‰ª„™â‡ªìπ “√µâπ·∫∫„π°“√º≈‘µ “√µâ“π®ÿ≈™’æ  ®÷ß‰¥âπ”·∫§∑’‡√’¬

Brevibacillus laterosporus SA14 ∑’Ë·¬°‰¥â®“°Õ“°“» ¡“∑¥ Õ∫ƒ∑∏‘Ï¥—ß°≈à“« æ∫«à“°“√‡µ√’¬¡™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï„Àâ‰¥â√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡∑à“°—∫  1.86  ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®“°°“√µ°µ–°ÕππÈ”‡≈’È¬ß‡™◊ÈÕ Brev. laterosporus SA 14
∑’Ë∫à¡‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« Luria-Bertani ª√‘¡“µ√ 600 ¡‘≈≈‘≈‘µ√ ‡ªìπ‡«≈“  2  «—π¥â«¬ 50 % ·Õ¡‚¡‡π’¬¡ —́≈‡øµ
æ∫«à“ “¡“√∂· ¥ßƒ∑∏‘ÏªÆ‘™’«π–µâ“π·∫§∑’‡√’¬¥—™π’·°√¡∫«° (Staphylococcus  aureus, Viridans group)  ·∫§∑’‡√’¬
·°√¡≈∫ (Escherichia  coli, Pseudomonas  aeruginosa) √«¡∂÷ß‡™◊ÈÕ√“ (Candida  albicans) ‡¡◊ËÕπ”‰ª∑¥ Õ∫‚¥¬«‘∏’
°“√ ÷́¡·æ√àºà“π¢Õß “√‡¢â“‡π◊ÈÕ«ÿâπ  ·µàƒ∑∏‘Ï¥—ß°≈à“«®–≈¥≈ß‡¡◊ËÕº ¡√«¡°—∫‡Õπ‰´¡åÕ–‰¡‡≈  §«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√
π”‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß πÕ°®“°π’È¬—ßæ∫ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß®“°™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï
∑’Ë‡µ√’¬¡‰¥â∑—Èß∑’Ëº ¡À√◊Õ‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈  Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ‡®◊Õ®“ß™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï„Àâ‰¥â‰µ‡µÕ√å∑’Ë Ÿß°«à“ 1:8 æ∫«à“
ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß¥—ß°≈à“«®–À“¬‰ª·µà§ß‡À≈◊Õ‡©æ“–ƒ∑∏‘ÏªØ‘™’«π– ‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’°“√´÷¡·æ√àºà“π¢Õß “√‡¢â“‡π◊ÈÕ«ÿâπ
·≈–æ∫«à“™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï¬—ß “¡“√∂∑”≈“¬®ÿ≈‘π∑√’¬å„ππÈ”≈“¬‰¥â‡¡◊ËÕ‡®◊Õ®“ß∂÷ß‰µ‡µÕ√å 1:128 ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’‡®◊Õ®“ß
„πÕ“À“√‡À≈« ®÷ßÕ“®»÷°…“∂÷ß°“√π”™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï¡“„™â‡ªìπ “√µâπ·∫∫„π°“√º≈‘µπÈ”¬“∫â«πª“°™π‘¥‰√â·Õ≈°ÕŒÕ≈åµàÕ‰ª

§” ”§—≠:  ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬,  ™’« “√,  Brevibacillus laterosporus
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Antimicrobial activity of partially purified bio-compounds of
Brevibacillus laterosporus SA14 in saline with added amylase
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Abstract
To study antimicrobial activity of biocompounds produced from bacteria which may lead to development of

a model for antimicrobial substances production, Brevibacillus laterosporus SA14, isolated from air sample was
studies. The partially purified biocompounds (PPBs) were prepared from 600 ml Luria Bertani culture broth of
2 day Brev. laterosporus SA 14 by means of 50 % ammonium sulfate precipitation. The PPbs could inhibit
the growth of Gram-positive bacteria (Staphylococcus aureus, Viridans group), Gram-negative bacteria (Escherichia
coli & Pseudomonas aeruginosa) and yeast-like fungi (Candida albicans). The antimicrobial activity was decreased
when incubated with 1 mg/ml amylase for 5 hours at 37 oC.  Moreover, the PPBs could show hemolytic activity
which was disappeared at a titer higher than 1:8, but still had the antimicrobial activity when tested with agar well
diffusion. Interestingly, PPBs at a titer 1:128 could inhibit the growth of microorganisms in saliva when tested with
microbroth dilution. It is therefore interesting to conduct further study on the application of this PPBs in production
of alcohol free mouthwash.
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∫∑π”
ªí®®ÿ∫—π‚√§µ‘¥‡™◊ÈÕ¡’°“√·æ√à√–∫“¥¡“°¢÷Èπª√–°Õ∫°—∫

¡’°“√π”¬“µâ“π®ÿ≈™’æ¡“„™â√—°…“‚√§µ‘¥‡™◊ÈÕÕ¬à“ß‰¡à∂Ÿ°µâÕß
∑”„Àâ‡°‘¥¿“«–«‘°ƒµ¢Õß°“√¥◊ÈÕ¬“(1,2) ®÷ß‰¥â¡’§«“¡æ¬“¬“¡
§âπÀ“ ‘Ëß¡’™’«‘µ®“°·À≈àß∏√√¡™“µ‘∑’Ë “¡“√∂º≈‘µ “√ªØ‘™’«π–
‡æ◊ËÕπ”¡“„™â∑¥·∑π¬“µâ“π®ÿ≈™’æ„π°“√ªÑÕß°—π°“√¥◊ÈÕ¬“
¢Õß‡™◊ÈÕ°àÕ‚√§µ‘¥‡™◊ÈÕ ·≈–Àπ÷Ëß„π ‘Ëß¡’™’«‘µ‡À≈à“π—Èπ°Á§◊Õ®ÿ≈‘π∑√’¬å
‚¥¬æ∫«à“°≈ÿà¡®ÿ≈‘π∑√’¬å∑’Ë “¡“√∂º≈‘µ “√ªØ‘™’«π–‰¥â¡’µ—Èß·µà
·Õ§µ‘‚π¡—¬ ‘́∑ ·∫§∑’‡√’¬ ·≈–√“(3)

Bacillus species ‡ªìπ·∫§∑’‡√’¬·°√¡∫«° √Ÿª√à“ß∑àÕπ
 √â“ß ªÕ√å ´÷Ëß∂Ÿ°π”¡“»÷°…“‡°’Ë¬«°—∫ƒ∑∏‘Ï¢Õß “√ªØ‘™’«π–
Õ¬à“ß°«â“ß¢«“ß(4) ‚¥¬æ∫«à“¡’ Bacillus À≈“¬™π‘¥∑’Ë “¡“√∂
º≈‘µ “√ªÆ‘™’«π–∑’ËÕÕ°ƒ∑∏‘Ï∑”≈“¬‡™◊ÈÕ‚√§‰¥â ¥—ß∑’Ë‡§¬‰¥â¡’
√“¬ß“π„πÀâÕßªØ‘∫—µ‘°“√¢Õß¡À“«‘∑¬“≈—¬«≈—¬≈—°…≥å
∑’Ë “¡“√∂·¬°‡™◊ÈÕ Brevibacillus laterosporus  SA 14
(‡¥‘¡‡√’¬° Bacillus laterosporus)(5) ∑’Ëº≈‘µ “√ªØ‘™’«π–
∑”≈“¬®ÿ≈‘π∑√’¬åÕ◊ËπÊ √«¡∂÷ß·∫§∑’‡√’¬∑’Ë¥◊ÈÕ¬“ªØ‘™’«π–
§◊Õ Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Candida albicans ·≈– methicilin-resistant
Staphylococcus aureus (MRSA) ‚¥¬ “√ªØ‘™’«π–
(™’« “√) ∑’Ë‡µ√’¬¡‰¥â®“°πÈ”‡≈’È¬ß‡™◊ÈÕ‡ªìπ‚ª√µ’π∑’Ë¡’¢π“¥
116.25 °‘‚≈¥“≈µ—π · ¥ßƒ∑∏‘Ï∑”≈“¬·∫§∑’‡√’¬·≈–ƒ∑∏‘Ï
®–≈¥≈ß‡¡◊ËÕº ¡°—∫‡Õπ‰´¡å¬àÕ¬‚ª√µ’π ¬àÕ¬‰¢¡—π(6,7) √«¡∂÷ß
ƒ∑∏‘Ï¢Õß™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï¢Õß·∫§∑’‡√’¬ Brev. laterosporus
SA 14  ®–≈¥≈ß‡¡◊ËÕº ¡°—∫‡Õπ‰´¡åÕ–‰¡‡≈  πÕ°®“°π’È
¬—ßæ∫ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß·∫∫ ¡∫Ÿ√≥å  (beta-hemolysis)
§«∫§Ÿà°—∫ƒ∑∏‘ÏªØ‘™’«π–¥—ß°≈à“« À“°π”µ—«‡™◊ÈÕ¡“„™â‚¥¬µ√ß
°—∫¡πÿ…¬åÕ“®∑”„Àâ‡°‘¥Õ—πµ√“¬‰¥â  ¥—ßπ—Èπ®÷ß‰¥âæ¬“¬“¡
À≈’°‡≈’Ë¬ß°“√π”‡Õ“‡™◊ÈÕ∑’Ë¡’™’«‘µ¡“„™â‚¥¬µ√ß°—∫ ‘Ëß¡’™’«‘µ
™—Èπ Ÿß‚¥¬‡©æ“–„π¡πÿ…¬å  ®÷ß‰¥âæ¬“¬“¡»÷°…“À“«‘∏’°“√≈¥
°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß¥—ß°≈à“«‡æ◊ËÕπ”‡Õ“ “√ªÆ‘™’«π–¡“„™â
ª√–‚¬™πå·≈–≈¥Õ—πµ√“¬∑’ËÕ“®®–‡°‘¥¢÷Èπ¡“®“°ƒ∑∏‘Ï
beta-hemolysis ‚¥¬°“√‡µ√’¬¡„ÀâÕ¬Ÿà„π√Ÿª·∫∫¢Õß™’« “√
°÷Ëß∫√‘ ÿ∑∏‘Ï®“°πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ “¬æ—π∏ÿå SA 14
‡æ◊ËÕ„Àâ‰¥â¡“ ÷́Ëß¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß«‘∑¬“»“ µ√å„π°“√æ—≤π“
 “√ªØ‘™’«π–¥—ß°≈à“«‰ªª√–¬ÿ°µå„™â‡ªìππÈ”¬“∫â«πª“°∑’Ëª√“»®“°
·Õ≈°ÕŒÕ≈å  ‚¥¬‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕºŸâ „™âß“π·≈–
Õ“®‡ªìπª√–‚¬™πåµàÕºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ∑’Ë¡—°æ∫ªí≠À“°“√

µ‘¥‡™◊ÈÕ√“„π™àÕßª“°·≈–¡’°“√„™â¬“µâ“π®ÿ≈™’æÕ¬à“ß¡“°¡“¬
‚¥¬Õ“®™à«¬≈¥ª√‘¡“≥°“√„™â¬“µâ“π®ÿ≈™’æ·≈–Õ“®™à«¬≈¥
ªí≠À“°“√¥◊ÈÕ¬“µâ“π®ÿ≈™’æ¢Õß®ÿ≈‘π∑√’¬å°àÕ‚√§ ‡æ◊ËÕª√–‚¬™πå
„π°“√ªÑÕß·≈–/À√◊Õ√—°…“‚√§µ‘¥‡™◊ÈÕ©«¬‚Õ°“ „π°≈ÿà¡ºŸâªÉ«¬
∑’Ë¡’√–∫∫¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß¥—ß°≈à“«‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
 Ÿß ÿ¥µàÕ‰ª„πÕπ“§µ

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. ‡™◊ÈÕ∑¥ Õ∫ (test strains)

·∫§∑’‡√’¬∑¥ Õ∫ Brevibacillus laterosporus SA14
·¬°‰¥â®“°Õ“°“»¿“¬„π¡À“«‘∑¬“≈—¬«≈—¬≈—°…≥å ®—ßÀ«—¥
π§√»√’∏√√¡√“™(6, 8)

·∫§∑’‡√’¬¥—™π’·≈–√“¥—™π’ ´◊ÈÕ¡“®“° ∂“∫—π«‘∑¬“»“ µ√å
·≈–‡∑§‚π‚≈¬’·Ààßª√–‡∑»‰∑¬ (Thailand Institute of
Scientific and Technological Research: TISTR) ª√–°Õ∫
¥â«¬ ·∫§∑’‡√’¬·°√¡∫«° (Staphylococcus aureus TISTR
517 ·≈–·∫§∑’‡√’¬°≈ÿà¡ viridans (Streptococcus sp.: clinical
isolate ·∫§∑’‡√’¬·°√¡≈∫ (Escherichia coli TISTR 887
·≈– Pseudomonas aeruginosa TISTR 781) √“¬’ µå
(Candida albicans TISTR 5779) ·≈–®ÿ≈‘π∑√’¬å„ππÈ”≈“¬
®“°Õ“ “ ¡—§√

®ÿ≈‘π∑√’¬å¥—™π’∑ÿ°™π‘¥π”‰ª∑¥ Õ∫¥Ÿ°“√∂Ÿ°¬—∫¬—È ß
°“√‡®√‘≠¥â«¬™’« “√°÷Ëß∫√‘ ÿ∑∏‘Ï (PPBs) ‚¥¬«‘∏’°“√ ÷́¡ºà“π
¢Õß “√‡¢â“‡π◊ÈÕ«ÿâπ (agar well diffusion) ·≈–„™â®ÿ≈‘π∑√’¬å
„ππÈ”≈“¬‡ªìπµ—«·∑ππ”‰ª∑¥ Õ∫¥Ÿ°“√∂Ÿ°¬—∫¬—Èß°“√‡®√‘≠¥â«¬
PPBs ‚¥¬«‘∏’‡®◊Õ®“ß„πÕ“À“√‡À≈« (microbroth dilution)

‚§√ß°“√«‘®—¬π’È ‰¥âºà“π°“√√—∫√Õß®“°§≥–°√√¡°“√
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å  ¡À“«‘∑¬“≈—¬«≈—¬≈—°…≥å ‡≈¢∑’Ë
‚§√ß°“√/√À—    51/004

2. Õ“À“√‡≈’È¬ß‡™◊ÈÕ

Õ“À“√‡≈’È¬ß‡™◊ÈÕ´◊ÈÕ®“° Difco (Detroit, MI), Merck
(Darmstadt, Germany), Hi-media (Mumbai, India) ·≈–
Scharlau (Barcelona, Spain) ‰¥â·°à nutrient agar/broth,
Mueller-Hinton (MH), Luria Bertani (LB), sabouraud
dextrose (SD), blood agar base, plate count agar (PCA)

3.  “√‡§¡’

™ÿ¥ ’¬âÕ¡ ‰¥â·°à crystal violet,  iodine,  95%
alcohol, safranin ·≈– malachite green   “√‡§¡’ ”À√—∫
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°“√«—¥ª√‘¡“≥‚ª√µ’π‚¥¬«‘∏’ Bradford(9) ‰¥â·°à bovine serum
albumin (Fluka, WI, USA) ·≈– dye reagent concentrate
(Biorad, CA, USA)   “√‡§¡’Õ◊Ëπ Ê ‰¥â·°à  Õ–‰¡‡≈  (amylase:
Sigma-Aldrich, St. Louis, MO, USA), McFarland standard
No. 0.5 (Biomerieux, SA Marcy-l’Etoile, France),
°≈’‡´Õ√Õ≈ (Merck, Darmstadt, Germany), ·Õ¡‚¡‡π’¬¡
´—≈‡øµ·≈–‚´‡¥’¬¡§≈Õ‰√¥å (RCI Lab Scan, Bangkok,
Thailand), πÈ”¬“∫â«πª“°≈‘ ‡µÕ√’π

4. °“√∑¥ Õ∫¬◊π¬—π°≈ÿà¡‡™◊ÈÕ

‡æ“–‡≈’È¬ß·∫§∑’‡√’¬¥—™π’  √“¥—™π’ ·≈–·∫§∑’‡√’¬
∑¥ Õ∫ „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß
SD  ”À√—∫·∫§∑’‡√’¬·≈–√“ µ“¡≈”¥—∫  µ√«®¥Ÿ≈—°…≥–‚§‚≈π’
·≈–√Ÿª√à“ß¢Õß°≈ÿà¡®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå(10,11)

®“°π—Èπ·¬°·∫àß‡°Á∫®ÿ≈‘π∑√’¬å„π 15% glycerol ∑’ËÕÿ≥À¿Ÿ¡‘ -
80 Õß»“‡´≈‡´’¬  ‡æ◊ËÕ√Õπ”‰ª∑¥ Õ∫„π¢—ÈπµÕπµàÕ‰ª

5. °“√‡µ√’¬¡πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬ “¬æ—π∏ÿå  SA14

π”‚§‚≈π’‡¥’Ë¬«¢Õß·∫§∑’‡√’¬ “¬æ—π∏ÿå SA14 ®”π«π
5 ‚§‚≈π’ ¡“·¬°‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√
5 ¡‘≈≈‘≈‘µ√„πÀ≈Õ¥∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25 x 150
¡‘≈≈‘‡¡µ√ ®”π«π 5 À≈Õ¥ ∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´
„π shaking incubator ∑’Ë§«“¡‡√Á«√Õ∫ 150 √Õ∫µàÕπ“∑’
‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß ®“°π—Èππ” “√·¢«π≈Õ¬‡™◊ÈÕ¢Õß·µà≈–
À≈Õ¥¡“ª√—∫‡∑’¬∫§«“¡¢ÿàπ„Àâ‡∑’¬∫‡∑à“°—∫ McFarland  No.0.5
·≈â«π”¡“ª√‘¡“µ√ 2 ¡‘≈≈‘≈‘µ√ ·¬°‰ª„ à„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«
LB ª√‘¡“µ√ 100 ¡‘≈≈‘≈‘µ√„π¢«¥ Duran ¢π“¥ 1,000
¡‘≈≈‘≈‘µ√ ®”π«π 5 ¢«¥ ®“°π—Èππ”¢«¥∑—ÈßÀ¡¥‰ª∫à¡‡≈’È¬ß
‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37´ „π shaking incubator §«“¡‡√Á«√Õ∫  150
√Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  π”‰ªªíòπ·¬°µ–°Õπ‡™◊ÈÕ
¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë§«“¡‡√Á«√Õ∫
10,000 √Õ∫µàÕπ“∑’  Õÿ≥À¿Ÿ¡‘ 4´ ‡ªìπ‡«≈“ 30 π“∑’
·¬°‡°Á∫πÈ”‡≈’È¬ß‡™◊ÈÕ‡æ◊ËÕπ”‰ª‡µ√’¬¡ PPBs

6. °“√‡µ√’¬¡ PPBs

π”πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë ‡µ√’¬¡‰¥â„π¢—ÈπµÕπ°àÕπÀπâ“π’È
¡“µ°µ–°Õπ¥â«¬ºß·Õ¡‚¡‡π’¬¡´—≈‡øµ∑’Ë¡’ª√‘¡“≥‡∑à“°—∫
50 % ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ  ‚¥¬‡µ‘¡ºß·Õ¡‚¡‡π’¬¡´—≈‡øµ
§√—Èß≈–‡≈Á°πâÕ¬ ·≈–°«πªíòπ “√®π°√–∑—Ëß≈–≈“¬®πÀ¡¥·≈–
ª≈àÕ¬∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 ´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‚¥¬°«πªíòπ‡∫“Ê
µ≈Õ¥§◊π ®“°π—Èππ”‰ªªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕßªíòπ·¬°·∫∫

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë§«“¡‡√Á«√Õ∫ 10,000 √Õ∫µàÕπ“∑’  Õÿ≥À¿Ÿ¡‘
4 ´ ‡ªìπ‡«≈“ 30 π“∑’  ·¬°‡°Á∫µ–°Õπ·≈–≈–≈“¬µ–°Õπ
¥â«¬πÈ”‡°≈◊Õ 0.85 % NaCl ª√‘¡“µ√ 3-4  ¡‘≈≈‘≈‘µ√
À√◊Õ®πµ–°Õπ≈–≈“¬À¡¥

π” “√≈–≈“¬ PPBs ‰ª°”®—¥·Õ¡‚¡‡π’¬¡´—≈‡øµ à«π
‡°‘π‚¥¬π”‰ª∑”‰¥Õ–‰≈ ǻ„π∂ÿß‰¥Õ–‰≈´å∑’Ë¡’√Ÿºà“π¢π“¥ 3.5
°‘‚≈¥“≈µ—π ∑’Ë·™à„π¿“™π–∫√√®ÿ 0.85 % NaCl ®π∑à«¡∂ÿß
dialysis ·≈–°«πªíòπ‡∫“Ê ∑’ËÕÿ≥À¿Ÿ¡‘ 4 ´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
®“°π—Èππ”‰ªªíòπ‡À«’Ë¬ß‡æ◊ËÕ·¬°‡Õ“ à«π∑’Ë‰¡à≈–≈“¬ÕÕ°‰ª
¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë§«“¡‡√Á«√Õ∫
10,000 √Õ∫µàÕπ“∑’  Õÿ≥À¿Ÿ¡‘ 4 ´ ‡ªìπ‡«≈“ 30 π“∑’
∑”°“√«—¥ª√‘¡“≥‚ª√µ’π¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ¥â«¬«‘∏’ Bradford(9)

‚¥¬„™â BSA ‡ªìπ “√¡“µ√∞“π·≈–·¬°‡°Á∫ “√≈–≈“¬ PPBs
„πÀ≈Õ¥∑¥≈Õß·≈–‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ -80´ ‡æ◊ËÕ√Õπ”‰ª
»÷°…“§ÿ≥ ¡∫—µ‘¢Õß PPBs „π°“√ÕÕ°ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’
¥â«¬«‘∏’ agar well diffusion ·≈–/À√◊Õ microbroth dilution

7. °“√»÷°…“º≈¢Õß‡Õπ‰´¡åÕ–‰¡‡≈ µàÕ  PPBs

º ¡ PPBs °—∫ ‡Õπ‰´¡åÕ–‰¡‡≈  §«“¡‡¢â¡¢âπ
1 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´ ‡ªìπ‡«≈“ 3
™—Ë«‚¡ß(12)  ®“°π—Èππ”‰ª∑¥ Õ∫ƒ∑∏‘Ï¢Õß PPBs ¥â«¬«‘∏’ agar
well diffusion ·≈–/À√◊Õ microbroth dilution ‡ª√’¬∫‡∑’¬∫°—∫
PPBs ∑’Ë ‰¡à ‰¥âº ¡‡Õπ‰´¡åÕ–‰¡‡≈ ·≈–πÈ”¬“∫â«πª“°
≈‘ ‡µÕ√’π µ“¡≈”¥—∫

8. °“√»÷°…“ƒ∑∏‘Ï¢Õß PPBs  „π°“√ÕÕ°ƒ∑∏‘Ïµâ“π

®ÿ≈‘π∑√’¬å

8.1 «‘∏’ agar well diffusion
·¬°‡µ√’¬¡ “√·¢«π≈Õ¬®ÿ≈‘π∑√’¬å¥—™π’®“°

‚§‚≈π’„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß NA À√◊Õ SD „Àâ¡’§«“¡¢ÿàπ
‡∑’¬∫‡∑à“°—∫ McFarland standard No. 0.5 ·≈â«π”‰ªªÑ“¬
„Àâ∑—Ë«æ◊Èπº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß MH ∑‘Èß‰«â„Àâº‘«Àπâ“·Àâß
®“°π—Èπ‡®“–Õ“À“√‡≈’È¬ß‡™◊ÈÕ„Àâ‡ªìπÀ≈ÿ¡¥â«¬∑‘ª¢π“¥ 1,000
‰¡‚§√≈‘µ√¥â«¬‡∑§π‘§ª√“»®“°‡™◊ÈÕ ·¬°À¬Õ¥ PPBs ∑’Ëºà“π
°“√∑”‡®◊Õ®“ß Õß‡∑à“ ≈ß„πÀ≈ÿ¡¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ¥—ß°≈à“«
À≈ÿ¡≈–ª√‘¡“µ√ 100 ‰¡‚§√≈‘µ√  µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
®ππÈ”‡≈’È¬ß‡™◊ÈÕ´÷¡ºà“π‡¢â“‡π◊ÈÕÕ“À“√‡≈’È¬ß‡™◊ÈÕ®πÀ¡¥ ·≈â«π”
‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´ ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß  —ß‡°µ«ß„ 
√Õ∫À≈ÿ¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ   ∫—π∑÷°º≈„πÀπà«¬ arbitrary unit
µàÕ¡‘≈≈‘≈‘µ√(AU/ml)(13)  ‚¥¬„™â Ÿµ√ AU/ml = (1,000/d)D
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‡¡◊ËÕ D ·∑π §à“‡®◊Õ®“ßµË” ÿ¥∑’Ë„Àâº≈°“√¬—∫¬—Èß‡™◊ÈÕ ·≈– d
·∑πª√‘¡“µ√¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â ∑”°“√∑¥≈Õß´È”‡À¡◊Õπ
‡¥‘¡·µà‡ª≈’Ë¬π¡“„™â PPBs ∑’Ëº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 

8.2 ‚¥¬«‘∏’ micro broth dilution
µ√«®π—∫ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥„ππÈ”≈“¬

‚¥¬π”µ—«Õ¬à“ßπÈ”≈“¬®“°Õ“ “ ¡—§√¡“∑”‡®◊Õ®“ß 10 ‡∑à“¥â«¬
0.85 % NaCl ·≈â«µ√«®«—¥ª√‘¡“≥‡™◊ÈÕ∑—ÈßÀ¡¥¥â«¬‡∑§π‘§
°√–®“¬‡™◊ÈÕ„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß PCA ®“°π—Èπ‡µ√’¬¡
πÈ”≈“¬„Àâ¡’ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫ 108 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ ‡æ◊ËÕ√Õ
π”‰ªº ¡°—∫ PPBs ∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 
À√◊ÕπÈ”¬“∫â«πª“°≈‘ ‡µÕ√√’π (‡√’¬°«à“ “√∑¥ Õ∫)

¥Ÿ¥Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB „ à≈ß„πÀ≈ÿ¡∑’Ë
2-10 À≈ÿ¡≈– 100 ‰¡‚§√≈‘µ√ ®“°π—Èπ¥Ÿ¥ “√∑¥ Õ∫·¬°„ à
≈ß„πÀ≈ÿ¡∑’Ë 1 ·≈– À≈ÿ¡∑’Ë 2 À≈ÿ¡≈– 100 ‰¡‚§√≈‘µ√
·≈â«º ¡ “√∑¥ Õ∫„Àâ‡¢â“°—π„πÀ≈ÿ¡∑’Ë 2 ¥Ÿ¥ “√≈–≈“¬À≈ÿ¡∑’Ë
2 ª√‘¡“µ√ 100 ‰¡‚§√≈‘µ√‰ª„ à„πÀ≈ÿ¡∑’Ë 3 ·≈–∑”‡™àπ
‡¥’¬«°—π®π∂÷ßÀ≈ÿ¡∑’Ë 9 „Àâ¥Ÿ¥ “√º ¡∑‘Èß‰ª 100 ‰¡‚§√≈‘µ√
®“°π—Èπ‡µ‘¡πÈ”≈“¬∑’Ëºà“π°“√∑”‡®◊Õ®“ß·≈â«„π¢—Èπµâπ„ à≈ß‰ª
„π∑ÿ°À≈ÿ¡Ê  ≈– 100 ‰¡‚§√≈‘µ√ ·≈â«π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37
´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∫—π∑÷°§à“§«“¡‡¢â¡¢âπµË” ÿ¥„π°“√
¬—∫¬—Èß®ÿ≈‘π∑√’¬å (Minimum Inhibitory Concentration: MIC)
‚¥¬¥ŸÀ≈ÿ¡∑¥ Õ∫ ÿ¥∑â“¬∑’Ë„  ·≈–∫—π∑÷°§à“§«“¡‡¢â¡¢âπµË”

 ÿ¥„π°“√∑”≈“¬®ÿ≈‘π∑√’¬å  (Minimum Lethal Concentration:
MLC)  ‚¥¬π—∫®”π«π‚§‚≈π’‰¡à‡°‘π 5 ‚§‚≈π’µàÕ®“π‡æ“–
‡™◊ÈÕ‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’°√–®“¬‡™◊ÈÕ

9. °“√»÷°…“ƒ∑∏‘Ï¢Õß PPBs „π°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

‡®◊Õ®“ß PPBs ∑—Èß∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡å
Õ–‰¡‡≈ ·∫∫ Õß‡∑à“·≈â«π”‰ªÀ¬Õ¥≈ß„πÀ≈ÿ¡¢ÕßÕ“À“√
‡≈’È¬ß‡™◊ÈÕ·¢Áßº ¡‡≈◊Õ¥ (blood agar: BA) ‡™àπ‡¥’¬«°—∫
°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å‚¥¬«‘∏’ agar well diffusion
∫—π∑÷°º≈°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß√Õ∫À≈ÿ¡∑¥ Õ∫

º≈°“√»÷°…“
1. °“√»÷°…“ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’

·∫§∑’‡√’¬ “¬æ—π∏ÿå SA14  ∑’Ë∂Ÿ°·¬°‡≈’È¬ß‰«â®”π«π
5 ¢«¥ µ“¡ ¿“«–∑’Ë√–∫ÿ‰«â¢â“ßµâπ æ∫«à“πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë·¬°
ÕÕ°¡“‰¥â®“°¢«¥‡≈’È¬ß·∫§∑’‡√’¬ SA14 „π¢«¥∑’Ë 2 ·≈–
5 · ¥ßƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’ ¬°‡«âπ Ps. aeruginosa
TISTR 781 ·≈–√“¥—™π’ C. albicans TISTR 5779 ·µà‡¡◊ËÕπ”
‰ª‡µ√’¬¡„ÀâÕ¬Ÿà„π√Ÿª PPBs ¥â«¬°“√µ°µ–°Õπ‚ª√µ’π¥â«¬
·Õ¡‚¡‡π’¬¡´—≈‡øµ§«“¡‡¢â¡¢âπ 50 % ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕæ∫«à“
PPBs · ¥ßƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’‰¥â∑ÿ°™π‘¥ ‚¥¬¡’§«“¡‡¢â¡
¢âπ¢Õß‚ª√µ’π‡∑à“°—∫ 1.86  ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√  (√Ÿª∑’Ë 1)

√Ÿª∑’Ë 1   ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’¢Õß PPBs ‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’ agar well diffusion
(°) Staphylococcus aureus TISTR 517 (¢) viridans group (Streptococcus sp.) (§) Escherichia coli TISTR 887;
(ß) Pseudomonas aeruginosa TISTR 781·≈– (®) Candida albicans TISTR 5239 C: 0.85 % NaCl  2 ·≈– 5: PPBs
¢«¥∑’Ë 2 ·≈– 5 µ“¡≈”¥—∫
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2. °“√»÷°…“ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¢Õß PPBs ∑’Ëº ¡·≈–

‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 

PPBs ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡√‘Ë¡µâπ‡∑à“°—∫
1.86 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ ∑’Ëº ¡‡Õπ‰´¡åÕ–‰¡‡≈  · ¥ßƒ∑∏‘Ï

µâ“π®ÿ≈‘π∑√’¬å¥—™π’πâÕ¬°«à“ PPBs ∑’Ë‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 
·µàƒ∑∏‘Ï¥—ß°≈à“«„Àâº≈§ß‡¥‘¡°—∫·∫§∑’‡√’¬ S. aureus TISTR
517 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1  ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’¢Õß PPBs  ∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 

3. ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢Õß PPBs ∑’Ëº ¡

·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 

PPBs ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡√‘Ë¡µâπ‡∑à“°—∫
1.86 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ ∑—Èß∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 

· ¥ßƒ∑∏‘Ï„π°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß·∫∫ ¡∫Ÿ√≥å¡’§à“‡∑à“
°—π §◊Õ „πÀ≈ÿ¡∑’Ë  4  ¢Õß°“√‡®◊Õ®“ß·∫∫  2  ‡∑à“ ´÷Ëß¡’ titer
‡∑à“°—∫ 1: 8 À√◊Õ¡’§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡∑à“°—∫ 0.23
¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√  ¥—ß· ¥ß„π √Ÿª∑’Ë 2

√Ÿª∑’Ë 2 ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢Õß PPBs ∑’Ëº ¡‡Õπ‰´¡åÕ–‰¡‡≈  (°)  ·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 
(¢) ‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’ agar well diffusion   Amy : ‡Õπ‰´¡åÕ–‰¡‡≈ 
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4. °“√ÕÕ°ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å„ππÈ”≈“¬‚¥¬ PPBs

∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 

PPBs  ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡√‘Ë¡µâπ‡∑à“°—∫
1.86 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ ∑—Èß∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 
„Àâ MIC „ππÈ”≈“¬‡∑à“°—∫ 0.024 ·≈– 0.017 ¡‘≈≈‘°√—¡/
¡‘≈≈‘≈‘µ√  ‡¡◊ËÕ»÷°…“¥â«¬«‘∏’ microbroth dilution  À√◊Õ¡’§à“

titer ‚¥¬ª√–¡“≥‡∑à“°—∫  1:64  ·≈– 1:128  µ“¡≈”¥—∫
 à«π MLC „ππÈ”≈“¬ ¡’§à“‡∑à“°—∫ 0.064  ·≈– 0.035 ¡‘≈≈‘°√—¡/
¡‘≈≈‘≈‘µ√ À√◊Õ¡’§à“ titer ‚¥¬ª√–¡“≥‡∑à“°—∫ 1:32  ·≈– 1:64
µ“¡≈”¥—∫ ‚¥¬∑—Èß§à“ MIC ·≈– MLC ∑’ËÀ“‰¥â®“° PPBs
∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈  ‡ªìπ  titer  ∑’ËµË”°«à“§à“
∑’Ë‰¥â®“°πÈ”¬“∫â«πª“°≈‘ ‡µÕ√’π (1:256) (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 2  §«“¡‡¢â¡¢âπµË” ÿ¥¢Õß PPBs ∑’Ëº ¡·≈–‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈ „π°“√ÕÕ°ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å„ππÈ”≈“¬

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
®ÿ≈‘π∑√’¬å¥—™π’∑—ÈßÀ¡¥∑’Ëπ”¡“»÷°…“„π§√—Èßπ’È‰¥â∂Ÿ°¬◊π¬—π

°≈ÿà¡‡™◊ÈÕ¥—ß°≈à“«°àÕππ”¡“»÷°…“æ∫«à“∂Ÿ°µâÕßµ“¡≈—°…≥–
°“√®—¥Õπÿ°√¡«‘∏“π¢Õß‡™◊ÈÕ(10) ®÷ßπ”‰ª„™â‡ªìπ®ÿ≈‘π∑√’¬å¥—™π’
„π°“√»÷°…“§√—Èßπ’È  ”À√—∫·∫§∑’‡√’¬ “¬æ—π∏ÿå SA14
¡’≈—°…≥–√Ÿª√à“ß¢Õß‚§‚≈π’·≈–√Ÿª√à“ß¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
 —¡æ—π∏å°—∫·∫§∑’‡√’¬ °ÿ≈∫“´‘≈≈—  (Bacillus spp.)(6,7, 10,11,14)

Brev laterosporus ‡¥‘¡„™â™◊ËÕ«à“ Bacillus laterosporus(11,14)

„Àâ≈—°…≥–‚§‚≈π’√Ÿª√à“ß‰¡à·πàπÕπ¢π“¥ª√–¡“≥ 3-5 ¡‘≈≈‘‡¡µ√
 ’¢“«¢ÿàπ∑÷∫· ß ¢Õ∫‰¡à‡√’¬∫ º‘«Àπâ“À¬“∫¥â“π·≈–
 √â“ß ªÕ√å∫√‘‡«≥¥â“π¢â“ß‡´≈≈å ´÷Ëßµ√ß°—∫≈—°…≥–¢Õß
Brev. laterosporus  SA14 ∑’Ë¡’√“¬ß“πµ√«®æ∫ƒ∑∏‘Ï∑”≈“¬

®ÿ≈‘π∑√’¬å ·∫§∑’‡√’¬¥—™π’·°√¡∫«° ·∫§∑’‡√’¬¥—™π’·°√¡≈∫
·≈–√“¬’ µå√«¡∑—Èßƒ∑∏‘Ï beta-hemolysis ‡¡◊ËÕ∑¥ Õ∫‚¥¬
‚§‚≈π’À√◊Õ·¡â°√–∑—ËßπÈ”‡≈’È¬ß‡™◊ÈÕ (6,7,15) ·≈– PPBs  ‚¥¬∑’Ëƒ∑∏‘Ï
beta-hemolysis   “¡“√∂∑”„ÀâÀ¡¥‰ª‰¥â‚¥¬°“√‡®◊Õ®“ß PPBs
∑’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡√‘Ë¡µâπ 1.86 ¡‘≈≈‘°√—¡/
¡‘≈≈‘≈‘µ√„Àâ¡’ titer µ—Èß·µà 1:8 ¢÷Èπ‰ª ·µàæ∫«à“¬—ß§ß· ¥ßƒ∑∏‘Ï
∑”≈“¬·∫§∑’‡√’¬¥—™π’‰¥â·¡â®–‡®◊Õ®“ß Ÿß∂÷ß∑’Ë titer 1:128
¥—ß· ¥ß„π µ“√“ß∑’Ë 2

ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ·≈– PPbs
πÈ”‡≈’È¬ß‡™◊ÈÕ Brev. laterosporus SA 14 ¡’ƒ∑∏‘Ï

ªØ‘™’«π– “¡“√∂∑”≈“¬·∫§∑’‡√’¬‰¥âÀ≈“¬°≈ÿà¡√«¡∑—Èß√“¬’ µå
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‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’ cross streak ·≈– “√ªØ‘™’«π–¥—ß°≈à“«
¡’§«“¡∑π∑“πµàÕ‡Õπ‰´¡å¬àÕ¬‚ª√µ’π‰¥âÀ≈“¬™π‘¥ ‚¥¬
‡©æ“–‡Õπ‰´¡å∑√‘ª´‘π √«¡∂÷ß∑π∑“πµàÕ “√‡§¡’·≈–§«“¡‡ªìπ
°√¥-¥à“ß ·≈–Õÿ≥À¿Ÿ¡‘ Ÿß∂÷ß 100 ´(7) ·µà„π°“√»÷°…“§√—Èßπ’È
æ∫«à“√“¬’ µå C. albcans ·≈–  Ps. aeruginosa  ∑π∑“π
µàÕ “√ªØ‘™’«π–∑’Ë‰¥â¡“®“°πÈ”‡≈’È¬ß‡™◊ÈÕ Brev. laterosporus
SA14 ‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’ agar well diffusion ÷́ËßÕ“®‡π◊ËÕß
¡“®“°«‘∏’°“√∑¥ Õ∫∑’Ëµà“ß°—π‚¥¬æ∫«à“«‘∏’∑’Ë„™â‡™◊ÈÕ‡ªìπµ—«
∑¥ Õ∫‡™àπ cross streak  À√◊Õ spot on lawn ¡—°„Àâº≈¥’
°«à“„™â “√∑’Ë‡µ√’¬¡‰¥â®“°πÈ”‡≈’È¬ß‡™◊ÈÕ(16) ´÷ËßÕ“®‡π◊ËÕß¡“®“°
ª√‘¡“≥ “√ªØ‘™’«π–∑’ËÕ“®¡’Õ¬ŸàπâÕ¬À√◊Õ Ÿ≠‡ ’¬‰ª√–À«à“ß
°“√‡µ√’¬¡(16,17) À√◊ÕÕ“®‡π◊ËÕß®“°‚§√ß √â“ß∑’Ë·µ°µà“ß°—π
¢Õß°≈ÿà¡®ÿ≈‘π∑√’¬å°≈à“«§◊Õ ·∫§∑’‡√’¬·°√¡≈∫·≈–√“¬’ µå
¡’ºπ—ß‡´≈≈å∑’Ë´—∫´âÕπ·≈–§Õ¬∑”Àπâ“∑’Ë°—Èπ “√‡§¡’·≈–
‡Õπ‰´¡å®“°¿“¬πÕ°‰¡à„Àâ‡¢â“‰ª∑”≈“¬‡´≈≈å®÷ß∑”„Àâ “√
ªØ‘™’«π–„ππÈ”‡≈’È¬ß‡™◊ÈÕ‡¢â“‰ª¬—ßµ”·Àπàß‡ªÑ“À¡“¬‰¥â¬“°°«à“
·∫§∑’‡√’¬·°√¡∫«°(18,19) ·µà‡¡◊ËÕ∑¥ Õ∫ƒ∑∏‘Ï∑”≈“¬®ÿ≈‘π∑
√’¬å¥—™π’‚¥¬„™â  PPBs ∑’Ë¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡√‘Ë¡µâπ‡∑à“°—∫
1.86 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈µ√ ∑’Ë‡µ√’¬¡‰¥â®“°°“√µ°µ–°ÕππÈ”
‡≈’È¬ß‡™◊ÈÕ Brev. laterosporus  SA14 ¥â«¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ§«“¡‡¢â¡¢âπ 50 % ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ æ∫«à“ “¡“√∂
µâ“π®ÿ≈‘π∑√’¬å¥—™π’‰¥â∑ÿ°™π‘¥¥’°«à“πÈ”‡≈’È¬ß‡™◊ÈÕÕ“®‡π◊ËÕß¡“®“°
 “√ªØ‘™’«π–„π PPBs ¡’§«“¡‡¢â¡¢âπ Ÿß°«à“„ππÈ”‡≈’È¬ß‡™◊ÈÕ
Õ¬à“ß‰√°Áµ“¡·∫§∑’‡√’¬·°√¡∫«°¬—ß§ß∂Ÿ°¬—∫¬—Èß°“√‡®√‘≠‰¥â¥’
°«à“·∫§∑’‡√’¬·°√¡≈∫·≈–√“¬’ µå¥â«¬ PPBs ¥—ß°≈à“«

º≈°√–∑∫¢Õß‡Õπ‰´¡åÕ–‰¡‡≈ µàÕƒ∑∏‘Ïµâ“π
®ÿ≈‘π∑√’¬å¥—™π’¢Õß PPBs

·¡â«à“πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß Brev. laterosporus SA14
®–¡’§«“¡∑π∑“πµàÕ‡Õπ‰´¡å∑’Ë¬àÕ¬‚ª√µ’π√«¡∂÷ß‡Õπ‰´¡å
™π‘¥Õ◊Ëπ ‡¡◊ËÕµ—Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´ ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß
·µà‡¡◊ËÕπ”‰ªµ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 ´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
®–∑”„Àâƒ∑∏‘Ï„π°“√µâ“π·∫§∑’‡√’¬À“¬‰ª·≈–æ∫«à“ƒ∑∏‘Ïµâ“π
®ÿ≈‘π∑√’¬å¥—™π’¢Õß PPBs ≈¥≈ß‡¡◊ËÕπ”‰ªº ¡√«¡°—∫‡Õπ‰´¡å
Õ–‰¡‡≈  ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈µ√ µ—Èß∑‘Èß‰«â
∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´ ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß ¬°‡«âπƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬
S. aureus TISTR 517 ∑’Ë¬—ß§ß‡¥‘¡´÷ËßÕ“®‡π◊ËÕß¡“®“°

‚§√ß √â“ßºπ—ß‡´≈≈å∑’Ë¡’§«“¡‰«µàÕ “√ÕÕ°ƒ∑∏‘Ï„π PPBs
¡“°°«à“®ÿ≈‘π∑√’¬å°≈ÿà¡Õ◊Ëπ´÷ËßµâÕß¡’°“√»÷°…“µàÕ‰ª Õ¬à“ß‰√
°Áµ“¡ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å∑’Ë≈¥≈ß‡¡◊ËÕº ¡‡Õπ‰´¡åÕ–‰¡‡≈ 
≈ß‰ª„π PPBs Õ“®‡ªìπ‡æ√“–«à“¡’°“√¬àÕ¬°≈ÿà¡ “√∫“ß
‚¡‡≈°ÿ≈‚¥¬‡©æ“–°≈ÿà¡¢Õß§“√å‚∫‰Œ‡¥√µÕÕ°‰ª‡æ√“–
¡’√“¬ß“π«à“°“√·ª≈√À— ‚ª√µ’π„π·∫§∑’‡√’¬ °ÿ≈ Bacillus
¡—°‡°‘¥ nonribosomal post-translation modification
‡π◊ËÕß®“°‡ªìπ‚ª√µ’π∑’Ëº≈‘µ®“° nonribosomal peptide
´÷Ëß —ß‡§√“–Àå‰¥â‚¥¬Õ“»—¬‡Õπ‰´¡å nonribosomal peptide
synthetase ‡æ◊ËÕ°“√‡ª≈’Ë¬π·ª≈ß‚ª√µ’π„ÀâÕ¬Ÿà„π ¿“æ∑’Ë
‡À¡“– ¡æ√âÕ¡∑’Ë®–∑”ß“π ‚¥¬Õ“®¡’°“√‡µ‘¡°≈ÿà¡§“√å‚∫‰Œ‡¥√µ
°≈ÿà¡‰¢¡—π√«¡∑—Èß°≈ÿà¡ “√‡§¡’µà“ßÊ „Àâ°—∫‚ª√µ’π À√◊Õ¡’°“√
µ—¥°√¥Õ–¡‘‚π∫“ßµ—«ÕÕ°(20-23)  ∑”„Àâ‚§√ß √â“ß¢Õß‚ª√µ’π
„π PBPs æ√âÕ¡∑”ß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–¡’§«“¡
‡ ∂’¬√¡“°¢÷Èπ   ÷́ËßÀ“°‚ª√µ’π∑’ËÕÕ°ƒ∑∏‘Ï„π PPBs ¡’°“√‡µ‘¡
°≈ÿà¡§“√å‚∫‰Œ‡¥√µ‡¢â“‰ª°Á®–∑”„Àâƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¥—™π’¢Õß
PPBs ∑’Ëº ¡°—∫‡Õπ‰´¡åÕ–‰¡‡≈ ≈¥≈ß‡æ√“–‡Õπ‰´¡å
Õ–‰¡‡≈ ‰ª¬àÕ¬§“√å‚∫‰Œ‡¥√µ∑’Ë‡µ‘¡‡¢â“‰ª„π‚ª√µ’π∑”„Àâ
¡’°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢Õß‚ª√µ’π∑’Ë‰¡àÕÕ°ƒ∑∏‘Ï

ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å„π™àÕßª“°¢Õß PPBs
À“° PPBs ∑’Ë‡µ√’¬¡ÕÕ°¡“‰¥â®“°πÈ”‡≈’È¬ß‡™◊ÈÕ‡ªìπ‚ª√µ’π

∑’Ë¡’°“√‡µ‘¡°≈ÿà¡§“√å‚∫‰Œ‡¥√µ„π°√–∫«π°“√ post-translation
modification  ¥—ß∑’Ë‰¥â°≈à“«‰«â·≈â«¢â“ßµâπ °Á®–∑”„Àâƒ∑∏‘Ï
µâ“π®ÿ≈‘π∑√’¬å¢Õß PPBs ∂Ÿ°∑”≈“¬‰¥â‚¥¬‡Õπ‰´¡åÕ–‰¡‡≈ 
Õ¬à“ß‰√°Áµ“¡ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å¢Õß PPBs ∑—Èß∑’Ëº ¡·≈–
‰¡àº ¡‡Õπ‰´¡åÕ–‰¡‡≈  °Á¬—ß§ß¡’ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬åµË”°«à“
πÈ”¬“∫â«πª“°≈‘ ‡µÕ√’π∑’Ë¡’ à«πº ¡¢Õß·Õ≈°ÕŒÕ≈å
´÷Ëß “¡“√∂¶à“‰¥â∑—Èß·∫§∑’‡√’¬·°√¡∫«° ·∫§∑’‡√’¬·°√¡≈∫
·≈–√“∫“ß™π‘¥(24) ·µà·Õ≈°ÕŒÕ≈åÕ“®®–∑”„Àâª“°·Àâß·≈–
¡’°≈‘Ëπª“°‰¥â‡√Á«¢÷Èπ (25,26) ·≈–À“° —¡º— °—∫·Õ≈°ÕŒÕ≈å
ª√‘¡“≥ Ÿß‡ªìπ√–¬–‡«≈“π“πÕ“®∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘
¢Õß‡π◊ÈÕ‡¬◊ËÕ„π™àÕßª“°·≈–π”‰ª Ÿà°“√‡ªìπ¡–‡√Áß„π™àÕßª“°(27,28)

°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕºŸâ„™â ‚¥¬‡©æ“–„π°≈ÿà¡¢ÕßºŸâ∑’Ë¡’‡¬◊ËÕ∫ÿ
™àÕßª“°Õ—°‡ ∫ ºŸâªÉ«¬¿Ÿ¡‘§ÿâ¡°—πµË” ºŸâªÉ«¬‡Õ¥ å ¥—ßπ—Èπ°“√À“
∑“ß‡≈◊Õ°Õ◊Ëπ·∑π°“√„™âπÈ”¬“∫â«πª“°∑’Ë¡’ à«πº ¡¢Õß·Õ≈°ÕŒÕ≈å
®÷ßπà“®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√π”¡“„™â°—∫ºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“«
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¥—ß∑’Ë ‰¥â¡’§«“¡æ¬“¬“¡»÷°…“°“√ª√–¬ÿ°µå„™âπÈ”¬“∫â«πª“°
‰√â·Õ≈°ÕŒÕ≈å∑’Ë¡’ à«πº ¡¢Õß chlohexidine ·≈– brilliant
green  ¢÷Èπ¡“·≈– “¡“√∂∑”≈“¬®ÿ≈‘π∑√’¬å∑’Ëπ”¡“∑¥ Õ∫‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ (29)

PPBs ®“°πÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬ Brev. laterosporus
SA14 ‡ªìπ™’« “√µ—«Àπ÷Ëß∑’Ëπà“ π„®π”¡“»÷°…“ª√–¬ÿ°µå„™â
‡ªìππÈ”¬“∫â«πª“°™π‘¥∑’Ë ‰√â·Õ≈°ÕŒÕ≈å‡π◊ËÕß®“°¡’ƒ∑∏‘Ï
µâ“π®ÿ≈‘π∑√’¬å¥—™π’‰¥â∑—Èß·∫§∑’‡√’¬·°√¡∫«° ·∫§∑’‡√’¬·°√¡≈∫
·≈–√“¬’ µå  ∂÷ß·¡â«à“‡¡◊ËÕπ”‰ªº ¡°—∫‡Õπ‰´¡åÕ–‰¡‡≈ 
·≈â«®–∑”„Àâƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å≈¥≈ß‰ª°Áµ“¡  à«πƒ∑∏‘Ï beta-
hemolysis ´÷ËßÕ“®‡ªìπÕ—πµ√“¬À“°π”‰ª„™âß“π„π ‘Ëß¡’™’«‘µπ—Èπ
 “¡“√∂∑”„ÀâÀ“¬‰ª‰¥â‚¥¬π” PPBs ∑’Ë¡’√–¥—∫ª√‘¡“≥‚ª√µ’π
‡√‘Ë¡µâπ‡∑à“°—∫ 1.86 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ ‰ª‡®◊Õ®“ß„Àâ¡’
titer ‡∑à“°—∫ 1:16  ‚¥¬æ∫«à“∑’Ë√–¥—∫ titer ¥—ß°≈à“«¬—ßµ√«®
æ∫ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å‰¥â ́ ÷Ëß· ¥ß„Àâ‡ÀÁπ«à“ƒ∑∏‘Ï beta-hemolysis
‰¡à„™àƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å ´÷ËßÀ“°µâÕß°“√π”‰ª‡ªìπ “√µâπ·∫∫
„π°“√∑”πÈ”¬“∫â«πª“°‰√â·Õ≈°ÕŒÕ≈å°ÁÕ“®µâÕß¡’°“√æ—≤π“
π”‰ª„™â√à«¡°—∫ “√‡§¡’Õ◊ËπÊ ∑’Ë¡’ƒ∑∏‘Ï∑”≈“¬®ÿ≈‘π∑√’¬å ‡™àπ
brilliant green(29) À√◊Õ chlorhexidine  À√◊Õ “√ °—¥ ¡ÿπ‰æ√(30)

·µà®–µâÕßæ‘®“√≥“∂÷ß§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß PPBs
„π°“√π”‰ªº ¡„π à«πª√–°Õ∫¢ÕßπÈ”¬“∫â«πª“°‰√â
·Õ≈°ÕŒÕ≈å √«¡‰ª∂÷ßƒ∑∏‘Ï∑’Ë‡ √‘¡À√◊Õ≈∫≈â“ß°—π¢Õß “√‡§¡’
∑’Ë®–π”¡“„™â‡ªìπ à«πº ¡≈ß‰ª„ππÈ”¬“∫â«πª“°‰√â·Õ≈°ÕŒÕ≈å
‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ µ√å∑’Ë “¡“√∂π”‰ªæ—≤π“„Àâ‰¥â
‡ªìπº≈‘µ¿—≥±å∑’Ëª≈Õ¥¿—¬·≈– “¡“√∂π”‰ª„™âß“π‰¥â®√‘ß
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æµàÕ‰ª

 √ÿªº≈°“√»÷°…“
PPBs ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π‡√‘Ë¡µâπ‡∑à“°—∫ 1.86

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√∑’Ë‡µ√’¬¡‰¥â®“°°“√µ°µ–°Õπ‚ª√µ’π
„ππÈ”‡≈’È¬ß‡™◊ÈÕ Brev. laterosporus  SA 14 ¥â«¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ∑’Ë§«“¡‡¢â¡¢âπ 50 % ¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ   “¡“√∂· ¥ßƒ∑∏‘Ï
ªØ‘™’«π–µâ“π·∫§∑’‡√’¬¥—™π’·°√¡∫«°‰¥â¥’°«à“ ·∫§∑’‡√’¬
·°√¡≈∫ ·≈–√“¬’ µå ·≈–æ∫¡’ƒ∑∏‘Ï beta-hemolysis
∑’Ë “¡“√∂∑”„ÀâÀ¡¥‰ª‰¥â¥â«¬°“√‡®◊Õ®“ß∂÷ß titer 1:16
´÷Ëß¬—ß§ßæ∫ƒ∑∏‘ÏªÆ‘™’«π–µâ“π®ÿ≈‘π∑√’¬å„ππÈ”≈“¬‡¡◊ËÕ∑”‡®◊Õ®“ß
 Ÿß∂÷ß titer 1:128  ÷́Ëß‡ªìπ§à“‡®◊Õ®“ß∑’Ë‰¡à∑”„Àâ‡°‘¥ƒ∑∏‘Ï
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