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∫∑§—¥¬àÕ
Brevibacillus laterosporus  SA14 ‡ªìπ·∫§∑’‡√’¬·°√¡∫«°√Ÿª∑àÕπ  √â“ß ªÕ√å ·≈– “¡“√∂º≈‘µ™’« “√¬—∫¬—Èß·∫§∑’‡√’¬

„π°≈ÿà¡·°√¡∫«° √«¡‰ª∂÷ß·∫§∑’‡√’¬¥◊ÈÕ¬“ methicillin-resistant Staphylococcus aureus  (MRSA)  §≥–ºŸâ«‘®—¬‰¥â∑”°“√

‡ª≈’Ë¬π·ª≈ß§ÿ≥≈—°…≥–∫“ßª√–°“√¢Õß·∫§∑’‡√’¬¥—ß°≈à“«‚¥¬°“√∑”ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ·≈– “√‡§¡’ 1-hexyl-3-nitro-

1-nitrosoguanidine (NTG) æ∫«à“ “¡“√∂§—¥‡≈◊Õ° “¬æ—π∏ÿåºà“‡À≈à“ÕÕ°¡“‰¥â®”π«π 5  ‰Õ‚´‡≈∑ ·∫àß‡ªìπºà“‡À≈à“¥â«¬√—ß ’

Õ—≈µ√“‰«‚Õ‡≈µ®”π«π 3 ‰Õ‚´‡≈∑ (UV1, UV2, LZ1) ·≈–ºà“‡À≈à“¥â«¬ “√‡§¡’®”π«π  2 ‰Õ‚´‡≈∑ (NTG1, NT8) ÷́ËßπÈ”‡≈’È¬ß‡™◊ÈÕ

·≈–µ—«‡´≈≈å·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥¬—ß§ß· ¥ßƒ∑∏‘Ïµâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬¥—™π’ ‰¥â·°à Staphylococcus  aureus  TISTR

517 ·≈– Bacillus subtilis ATCC 6633 πÕ°®“°π’È¬—ß§ß¡’ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’®ÿ¥‡™◊ÈÕ ·≈–/À√◊Õ«‘∏’´÷¡

ºà“π¢Õß “√‡¢â“‡π◊ÈÕ«ÿâπ µ—«‡´≈≈å·∫§∑’‡√’¬ºà“‡À≈à“ à«π„À≠à¡’§«“¡∑π∑“πµàÕ°√¥πÈ”¥’ √«¡‰ª∂÷ß¬“ªØ‘™’«π–µË”°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡

Õ¬à“ß‰√°Áµ“¡æ∫«à“¡’‡©æ“–πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 · ¥ßƒ∑∏‘Ï„π°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ßµË”∑’Ë ÿ¥ ÷́ËßÕ“®®–π”‰ª

»÷°…“‡æ◊ËÕæ—≤π“„™â‡ªìπµâπ·∫∫¢Õß¬“ªØ‘™’«π–µàÕ‰ª„πÕπ“§µ

§”√À—  : Brevibacillus laterosporus, °“√∑”ºà“‡À≈à“,  “√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß,   ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬
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Characteristic changing of Brevibacillus laterosporus SA14 by ultraviolet
and chemical mutagenesis
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Abstract
Brevibacillus laterosporus SA14, Gram-positive spore-forming bacterium, could produce biocompounds which

inhibit the growth of Gram-positive cocci in cluster (Staphylococcus aureus), including methicillin-resistant

Staphylococcus aureus (MRSA).  The characteristic changing of this bacterium was done by random mutagenesis,

using ultraviolet (UV) or 1-hexyl-3-nitro-1-nitrosoguanidine (NTG). Five mutants were isolated, three from UV

mutagenesis, named as UV1, UV2, LZ1; and two from chemical mutagenesis, named as NTG1, NT8.  The cells and

culture broth of all mutants could inhibit the growth of indicating bacteria, Staphylococcus aureus TISTR 517 and

Bacillus  subtilis ATCC 6633 and still had hemolytic activity when tested by means of spot on lawn and agar well

diffusion. The mutant cells were less resistant to acid, oxgall bile and antibiotics than those of wild type (SA 14).

However, only culture broth of LZ1 mutant gave the least hemolytic activity. It may be used for further study as a

model to develop the antimicrobial drugs.

Key Words: Brevibacillus laterosporus,  Mutagenicity,  Hemolytic activity,  Antibacterial activity
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∫∑π”
     Brevibacillus laterosporus ‡ªìπ·∫§∑’‡√’¬„π °ÿ≈

Bacillus „Àâ≈—°…≥–‚§‚≈π’ ’¢“«¢ÿàπ ¢Õ∫‰¡à‡√’¬∫ º‘«Àπâ“À¬“∫

¥â“π ·≈–‡ªìπ·∫§∑’‡√’¬·°√¡∫«° √Ÿª∑àÕπ  √â“ß ªÕ√åÕ¬Ÿà¥â“π

¢â“ß‡´≈≈å (laterate)(1)  ¡’ biohazard level √–¥—∫∑’Ë 1 ·≈–

 “¡“√∂º≈‘µ “√ªØ‘™’«π–ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß MRSA ‰¥â ´÷Ëß “√

ªØ‘™’π–¥—ß°≈à“«¡’§«“¡∑π∑“πµàÕ§«“¡√âÕπ∑’ËÕÿ≥¿Ÿ¡‘ Ÿß∂÷ß 100

Õß»“‡´≈‡ ’́¬  ( Ì´) Õ’°∑—Èß¬—ß∑π∑“πµàÕ “√‡§¡’ ‡Õπ‰´¡å¬àÕ¬

‚ª√µ’π ·≈–µ—«∑”≈–≈“¬Õ‘π∑√’¬å √«¡‰ª∂÷ß “¡“√∂∑π ¿“«–

∑’Ë‡ªìπ¥à“ß Ÿß · ¥ß„Àâ‡ÀÁπ«à“ “√ªØ‘™’«π–¥—ß°≈à“«Õ“®¡’ƒ∑∏‘Ï

§ßÕ¬Ÿà‰¥â·¡âºà“π‡¢â“ Ÿà°√–‡æ“–Õ“À“√·≈–≈”‰ â (pH = 3-10)(2)

Õ¬à“ß‰√°Áµ“¡¬—ß§ßæ∫ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß®“°πÈ”‡≈’È¬ß‡™◊ÈÕ

B. laterosporus  “¬æ—π∏ÿå SA14  ÷́ËßÕ“®°àÕ„Àâ‡°‘¥‚∑…∂â“

À“°π”¡“„™âß“π®√‘ß°—∫ ‘Ëß™’«‘µ‚¥¬«‘∏’√—∫ª√–∑“π  ¥—ßπ—Èπ°“√

∑”ºà“‡À≈à“ SA14  ¥—Èß‡¥‘¡¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ À√◊Õ “√

‡§¡’ Õ“®®–∑”„Àâ‰¥â “¬æ—π∏ÿåºà“‡À≈à“∑’Ë¡’ƒ∑∏‘Ï°“√¬àÕ¬‡¡Á¥

‡≈◊Õ¥·¥ß≈¥≈ß·µà¬—ß§ß· ¥ßƒ∑∏‘Ï∑”≈“¬‡™◊ÈÕ°àÕ‚√§  Õ¬à“ß‰√

°Áµ“¡°“√∑”ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ ·≈– “√‡§¡’

‡ªìπ°“√‡°‘¥ºà“‡À≈à“·∫∫ ÿà¡ ®÷ßÕ“®∑”„Àâ¡’≈—°…≥–µà“ßÊ

¢Õß‡™◊ÈÕ‡ª≈’Ë¬π·ª≈ß‰ª¥â«¬ ´÷Ëß„πß“π«‘®—¬π’È‰¥â∑”°“√∑¥ Õ∫

‡°’Ë¬«°—∫≈—°…≥–¥—ß°≈à“«‰«â¥â«¬ ‡™àπ §ÿ≥ ¡∫—µ‘°“√

µâ“π·∫§∑’‡√’¬¥—™π’ §ÿ≥ ¡∫—µ‘°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

§«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’ √«¡‰ª∂÷ß§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“

ªØ‘™’«π–  ÷́ËßÕ“®‡ªìπª√–‚¬™πå„π¥â“π¢Õß°“√ª√—∫ª√ÿß “¬

æ—π∏ÿå·∫§∑’‡√’¬ „Àâ ‰¥â “¬æ—π∏ÿå∑’Ë ¡’ª√–‚¬™πåµ√ßµ“¡

«—µ∂ÿª√– ß§å¡“°¬‘Ëß¢÷Èπ°«à“‡¥‘¡ ‡æ◊ËÕ “¡“√∂π”‰ª„™â„π¥â“π

‚æ√‰∫‚Õµ‘°µàÕ‰ª„πÕπ“§µ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. ·∫§∑’‡√’¬

π”·∫§∑’‡√’¬∑¥ Õ∫ ‰¥â·°à Brevibacillus laterosporus

SA14(1) ·≈–·∫§∑’‡√’¬¥—™π’ ‰¥â·°à Staphylococcus aureus

TISTR 517 ·≈– Bacillus subtilis ATCC 6633 ( ”π—°

«‘™“ À‡«™»“ µ√å·≈– “∏“√≥ ÿ¢»“ µ√å ¡À“«‘∑¬“≈—¬«≈—¬

≈—°…≥å) ∑’Ë‡°Á∫√—°…“‰«â„π 15 % °≈’‡´Õ√Õ≈ ∑’ËÕÿ≥À¿Ÿ¡‘ -80 Ì´

¡“·¬°‡ªìπ‚§‚≈π’‡¥’Ë¬«‚¥¬¢’¥‡™◊ÈÕ≈ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß

‡™◊ÈÕ·¢Áß Luria-Bertani (LB: Scharlau)  ”À√—∫ SA14 ·≈–

nutrient agar (NA: Pronadisa)  ”À√—∫·∫§∑’‡√’¬¥—™π’

®“°π—Èππ”‰ª∫à¡‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

·≈â«·¬°·∫àß‡°Á∫‡™◊ÈÕ∑¥ Õ∫∑—ÈßÀ¡¥≈ß„π 15 % °≈’‡´Õ√Õ≈

‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘  -80 Ì´

2. Õ“À“√‡≈’È¬ß‡™◊ÈÕ

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡æ◊ËÕ‡≈’È¬ß·∫§∑’‡√’¬ SA14 „Àâº≈‘µ

 “√ªÆ‘™’«π– ‰¥â·°à LB (Scharlau) Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡æ◊ËÕ

°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’ ‰¥â·°à Mueller Hinton agar

(M-H: Pronadisa) Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡æ◊ËÕ°“√¥Ÿƒ∑∏‘Ï ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß ‰¥â·°à blood agar base (BA: Pronadisa)

∑’Ë „™âº ¡√«¡°—∫‡≈◊Õ¥¡πÿ…¬å 5 %  Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â

 ”À√—∫§—¥‡≈◊Õ°·∫§∑’‡√’¬ºà“‡À≈à“‰¥â·°à NA (Pronadisa)

Õ“À“√‡≈’È¬ß‡™◊ÈÕ ”À√—∫µ√«®π—∫‡´≈≈å·∫§∑’‡√’¬∑’Ë¡’™’«‘µ ‰¥â·°à

plate count agar (PCA: Pronadisa)

3.  “√‡§¡’

 “√‡§¡’∑’Ë„™â„π°“√∑”ºà“‡À≈à“ ‰¥â·°à 1-hexyl-3-nitro-1-

nitrosoguanidine (NTG: Sigma, USA) ·≈– Phosphate

buffer pH 7.2  à«π “√‡§¡’∑’Ë„™â‡æ◊ËÕ∑¥ Õ∫§«“¡∑π∑“π

µàÕ°√¥·≈–πÈ”¥’ ‰¥â·°à hydrochloric acid (Carlo Erba)

§«“¡‡¢â¡¢âπ 3 M ·≈– Oxgall bile (Difco, Detroit, MI)

§«“¡‡¢â¡¢âπ 0.1-1.0 % (w/v)

4. ¬“ªØ‘™’«π–

¬“ªØ‘™’«π–∑’Ë „™â ‡æ◊ËÕ∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“

ªØ‘™’«π–‡ªìπº≈‘µ¿—≥±å¢Õß∫√‘…—∑ Oxoid ‰¥â·°à Gentamicin

(G 30), Kanamycin (K 30), Erythromycin (E 15),

Ampicillin (AM 10),  Oxacillin (OX 1), Clindamycin

(DA 2), Tetracycline (Te 30) ·≈– Carbenicillin (CAR

100)

5. ¢—ÈπµÕπ°“√∑”ºà“‡À≈à“(3, 4)

5.1 °“√∑”ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ (UV)

π”‚§‚≈π’¢Õß SA14 ¡“ª√—∫‡∑’¬∫§«“¡¢ÿàπ„Àâ‡∑’¬∫‡∑à“°—∫

McFarland No. 0.5  ‡æ◊ËÕ„Àâ¡’ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫ 1.5x108

‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ (CFU/ml) ®“°π—Èπ‡∑„ à≈ß„π®“π‡æ“–‡™◊ÈÕ

æ≈“ µ‘°∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß 9 ‡´πµ‘‡¡µ√ ª√‘¡“µ√ 4

¡‘≈≈‘≈‘µ√/®“π ·≈â«π”‰ª«“ß„µâÀ≈Õ¥°”‡π‘¥√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

(λ = 254 nm) ‡ªìπ‡«≈“‚¥¬ª√–¡“≥ 4-6 π“∑’  ‡µ‘¡Õ“À“√

‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 9 ¡‘≈≈‘≈‘µ√ ≈ß„π®“π‡æ“–‡™◊ÈÕ
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·≈â«π”‰ª«“ß‰«â„π∑’Ë¡◊¥‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß  π” “√·¢«π≈Õ¬

·∫§∑’‡√’¬‰ª°√–®“¬‡™◊ÈÕ¥â«¬‡∑§π‘§‡°≈’Ë¬‡™◊ÈÕ (spread plate)

∫πæ◊Èπº‘«Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß NA ∫à¡‡≈’È¬ß‡™◊ÈÕ‰«â 2 «—π

·≈â«∑”°“√§—¥‡≈◊Õ°‚§‚≈π’¢Õß‡™◊ÈÕºà“‡À≈à“∑’Ëª√“°Ø¢÷Èπ¡“®ÿ¥

(spot) ≈ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ®“°π—Èππ”‰ª∫à¡

‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì́  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡æ◊ËÕπ”‰ª∑¥ Õ∫

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’√“¥∑—∫ (overlay method)

5.2 °“√ºà“‡À≈à“¥â«¬ “√‡§¡’

‡¢’Ë¬‚§‚≈π’¢Õß SA14 ®”π«π 1 ‚§‚≈π’ „ à≈ß‰ª„π

 “√≈–≈“¬°àÕºà“‡À≈à“ 1-hexyl-3-nitro-1-nitrosoguanidine

§«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 20  π“∑’ ·≈– 30 π“∑’  ®“°π—Èπªíòπ‡°Á∫µ–°Õπ‡™◊ÈÕ

∑’Ë§«“¡‡√Á«√Õ∫ 8,000 rpm ‡ªìπ‡«≈“ 10 π“∑’ ·≈â«≈â“ß

µ–°Õπ‡™◊ÈÕ¥â«¬  phosphate  buffer (pH 7.2) ·≈â«π”‰ª∑”

‡®◊Õ®“ß·∫∫ 10 ‡∑à“ (ten-fold serial dilution) ®“°π—Èπ

‡°≈’Ë¬‡™◊ÈÕ∫πæ◊Èπº‘«Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß NA ∫à¡‡≈’È¬ß‡™◊ÈÕ‰«â

‡ªìπ‡«≈“ 2 «—π ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ·≈â« ÿà¡§—¥‡≈◊Õ°‚§‚≈π’

¢Õß‡™◊ÈÕºà“‡À≈à“∑’Ëª√“°Ø¢÷Èπ„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¡“®ÿ¥≈ß∫π

º‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ®“°π—Èππ”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ

∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡æ◊ËÕπ”‰ª∑¥ Õ∫ƒ∑∏‘Ï

µâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’√“¥∑—∫

6. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’√“¥∑—∫

π”‚§‚≈π’¢Õß·∫§∑’‡√’¬¥—™π’∑—Èß Õß™π‘¥¡“·¬°ª√—∫

‡∑’¬∫§«“¡¢ÿàπ„Àâ‡∑’¬∫‡∑à“°—∫ McFarland No. 0.5 ‡æ◊ËÕ„Àâ¡’

ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫ 1.5x108  ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ (CFU/ml)

®“°π—Èπ·¬°π” “√·¢«π≈Õ¬·∫§∑’‡√’¬∑’Ë‡µ√’¬¡‰¥â¡“™π‘¥≈– 1

¡‘≈≈‘≈‘µ√ „ à≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ°÷Ëß·¢Áß°÷Ëß‡À≈« LB ª√‘¡“µ√

9 ¡‘≈≈‘≈‘µ√∑’ËÀ≈Õ¡‡À≈«‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 50 Ì´ º ¡„Àâ‡¢â“°—π

(ª√‘¡“≥¢Õß‡™◊ÈÕ¢≥–π’È‡∑à“°—∫ 1.5x107 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√)

‡∑∑—∫≈ß∫π‚§‚≈π’¢Õß·∫§∑’‡√’¬ºà“‡À≈à“∑’Ë ÿà¡‡≈◊Õ°‰¥â®“°¢âÕ 5

·≈â«√Õ„Àâ«ÿâπ·¢Áßµ—« ®“°π—Èππ”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ (inhibition

zone) ¥â«¬°“√‡ª√’¬∫‡∑’¬∫‡ªìπ —¥ à«π√–À«à“ß¢π“¥¢Õß

‚§‚≈π’µàÕ«ß„ ¢Õß°“√¬—∫¬—Èß ‚¥¬„™â SA 14 ¥—Èß‡¥‘¡‡ªìπµ—«

§«∫§ÿ¡°“√∑¥≈Õß

7. ¢—ÈπµÕπ°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß·∫§∑’‡√’¬ºà“‡À≈à“

7.1 §ÿ≥ ¡∫—µ‘µâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’ agar well

diffusion

7.1.1 °“√‡µ√’¬¡πÈ”‡≈’È¬ß‡™◊ÈÕ

π” SA 14 ¥—Èß‡¥‘¡ ·≈–ºà“‡À≈à“∑’Ë§—¥‡≈◊Õ°§ÿ≥ ¡∫—µ‘

‡∫◊ÈÕßµâπ®“°¢âÕ 6  ¡“·¬°‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB

ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√„πÀ≈Õ¥∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25x125

¡‘≈≈‘‡¡µ√  ∫à¡‡≈’È¬ß‡™◊ÈÕ„π shaking incubator §«“¡‡√Á«√Õ∫

150 rpm ∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ®“°π—Èππ”

 “√·¢«π≈Õ¬·∫§∑’‡√’¬ª√‘¡“µ√ 2 % ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«

LB ¡“∂à“¬„ à„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 150

¡‘≈≈‘≈‘µ√ „π¢«¥ Duran ¢π“¥∫√√®ÿ 500 ¡‘≈≈‘≈‘µ√ ·≈â«∫à¡

‡≈’È¬ß‡™◊ÈÕ„π shaking incubator §«“¡‡√Á«√Õ∫ 150 rpm

‡ªìπ‡«≈“ 5 «—π  ·≈â«π”πÈ”‡≈’È¬ß‡™◊ÈÕ„π·µà≈–«—π¡“»÷°…“ƒ∑∏‘Ï

¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬¥—™π’ ‚¥¬π” “√·¢«π≈Õ¬

·∫§∑’‡√’¬„π·µà≈–«—π¡“ªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«√Õ∫ 13,000 rpm

‡ªìπ‡«≈“ 30 π“∑’∑’ËÕÿ≥À¿Ÿ¡‘  4  Ì´ ‡æ◊ËÕ·¬°‡Õ“µ–°Õπ‡™◊ÈÕ

ÕÕ°‰ª   à«ππÈ”‡≈’È¬ß‡™◊ÈÕ·¬°π”‰ª‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-80 Ì́   ‡æ◊ËÕ√Õ°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’ agar

well diffusion

7.1.2 °“√∑” agar well diffusion

π” “√·¢«π≈Õ¬·∫§∑’‡√’¬¥—™π’∑’Ë‡µ√’¬¡‡™àπ‡¥’¬«°—∫

¢âÕ 6.1 ‰ªªÑ“¬„Àâ∑—Ë«∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß M-H ¥â«¬

 ”≈’æ—πª≈“¬‰¡âª√“»®“°‡™◊ÈÕ º÷Ëß„Àâº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·Àâß

‰¡à‡°‘π 10 π“∑’ ®“°π—Èπ„™â∑‘ª (tip) ª√“»®“°‡™◊ÈÕ¢π“¥ 1,000

‰¡‚§√≈‘µ√ ‡®“–≈ß‰ª∫π«ÿâπ·≈â«·°–‡Õ“«ÿâπÕÕ°¥â«¬‡∑§π‘§

ª√“»®“°‡™◊ÈÕ (aseptic technique) ‚¥¬„Àâ¡’®”π«πÀ≈ÿ¡§√∫

µ“¡®”π«πµ—«Õ¬à“ß ·≈â«®÷ßÀ¬¥πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë‡µ√’¬¡‰¥â

„π·µà≈–«—π≈ß„πÀ≈ÿ¡Ê ≈– 80 ‰¡‚§√≈‘µ√  ·≈â««“ß®“π‡æ“–

‡™◊ÈÕµ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡æ◊ËÕ„ÀâπÈ”‡≈’È¬ß‡™◊ÈÕ´÷¡ºà“π‡¢â“‡π◊ÈÕ

«ÿâπ®πÀ¡¥ ®“°π—Èππ”‰ª∫à¡‡æ“–‡™◊ÈÕ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ√Õ∫À≈ÿ¡

∑¥ Õ∫

7.2 °“√»÷°…“§ÿ≥ ¡∫—µ‘°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

7.2.1 ∑¥ Õ∫‚¥¬πÈ”‡≈’È¬ß‡™◊ÈÕ

À¬¥πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë‡µ√’¬¡‰¥â®“°¢âÕ 7.1.1 ≈ß„πÀ≈ÿ¡

¢Õß®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áßº ¡‡≈◊Õ¥  µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß‡æ◊ËÕ„ÀâπÈ”‡≈’È¬ß‡™◊ÈÕ ÷́¡ºà“π‡¢â“‡π◊ÈÕ«ÿâπ®πÀ¡¥ ·≈â«π”‰ª

µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ«ß„ 

¢Õß°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß√Õ∫À≈ÿ¡∑¥ Õ∫
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7.2.2 ∑¥ Õ∫‚¥¬‚§‚≈π’

‡µ√’¬¡ “√·¢«π≈Õ¬ SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“

„Àâ¡’§«“¡¢ÿàπ‡∑’¬∫‡∑à“°—∫ McFarland No. 0.5 ®“°π—Èπ¥Ÿ¥

 “√·¢«π≈Õ¬®“°·∫§∑’‡√’¬¥—ß°≈à“«·µà≈–™π‘¥Ê ≈– 10

‰¡‚§√≈‘µ√À¬¥≈ß∫πæ◊Èπº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áßº ¡‡≈◊Õ¥

·≈â«π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘  37 Ì´  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

 —ß‡°µ«ß„ ¢Õß°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß√Õ∫‚§‚≈π’¢Õß

·∫§∑’‡√’¬∑¥ Õ∫

7.3 °“√»÷°…“§«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’

7.3.1 °“√∑¥ Õ∫§«“¡∑π∑“πµàÕ°√¥

π”‚§‚≈π’¢Õß SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“™π‘¥≈– 1

‚§‚≈π’ ¡“·¬°‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 9

¡‘≈≈‘≈‘µ√ „πÀ≈Õ¥∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25x125 ¡‘≈≈‘‡¡µ√

„π shaking incubator ∑’Ë§«“¡‡√Á«√Õ∫ 150 rpm Õÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èππ” “√·¢«π≈Õ¬·∫§∑’‡√’¬·µà≈–

™π‘¥Ê ≈– 1 % ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ¡“∂à“¬„ à≈ß

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 10 ¡‘≈≈‘≈‘µ√ „πÀ≈Õ¥

∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25x125 ¡‘≈≈‘‡¡µ√ ∑’Ëª√—∫ pH ¥â«¬

3 M HCl  „ÀâÕ¬Ÿà„π√–¥—∫ pH µà“ßÊ (2.0, 2.5 ·≈– 3.0) ·≈â«

π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’Ë ¿“«–‡¥‘¡¥—ß°≈à“«¢â“ßµâπ  —ß‡°µ°“√‡®√‘≠

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‚¥¬¥Ÿ§«“¡¢ÿàπ¥â«¬ “¬µ“

π” “√·¢«π≈Õ¬·∫§∑’‡√’¬¡“∑”‡®◊Õ®“ß·∫∫ 10 ‡∑à“

·≈â«π”‰ªµ√«®π—∫À“‡´≈≈å∑’Ë¡’™’«‘µ‚¥¬„™â‡∑§π‘§‡°≈’Ë¬‡™◊ÈÕ∫π

®“π‡æ“–‡™◊ÈÕ PCA π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì́  ‡ªìπ‡«≈“

24 ™—Ë«‚¡ß µ√«®π—∫®”π«π‚§‚≈π’∑’Ë‡®√‘≠‡ª√’¬∫‡∑’¬∫°—∫

ª√‘¡“≥‡™◊ÈÕ∑’Ëµ√«®π—∫‰¥â¡“®“°Õ“À“√‡≈’È¬ß‡À≈« LB ∑’Ë¡’ pH

7.0 (∑”°“√∑¥≈Õß 2 ´È”)

7.3.2 °“√∑¥ Õ∫§«“¡∑π∑“πµàÕπÈ”¥’

‡µ√’¬¡ SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“„Àâ¡’§«“¡¢ÿàπ

‡∑’¬∫‡∑à“°—∫ McFarland No.0.5 ®“°π—Èππ” “√·¢«π≈Õ¬

·∫§∑’‡√’¬·µà≈–™π‘¥Ê ≈– 10 ‰¡‚§√≈‘µ√ ¡“À¬¥≈ßº‘«Àπâ“

Õ“À“√‡≈’È¬ß‡™◊ÈÕ LB º ¡ oxgall bile ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

0.1-1.0 % (w/v) [0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,

0.8, 0.9, 1.0 % (w/v)] √Õ„ÀâÀ¬¥ “√·¢«π≈Õ¬·∫§∑’‡√’¬

·Àâß·≈â«π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘  37 ´    —ß‡°µ°“√

‡®√‘≠¢Õß‡™◊ÈÕ„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·µà≈–®“π ‡ªìπ‡«≈“ 5 «—π

7.4 °“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“ªØ‘™’«π–

‡µ√’¬¡ SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“„Àâ¡’§«“¡¢ÿàπ ‡∑’¬∫‡∑à“°—∫

McFarland No.0.5  ·≈â«π”‰ªªÑ“¬„Àâ∑—Ë«∫√‘‡«≥º‘«Àπâ“

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß M-H ¥â«¬ ”≈’æ—πª≈“¬‰¡âª√“»®“°‡™◊ÈÕ

«“ß∑‘Èß‰«â 3-5 π“∑’ ‡æ◊ËÕ„Àâº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·Àâß

π”·ºàπ¬“ªØ‘™’«π–µà“ßÊ «“ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ¥—ß°≈à“«

·≈â«π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

 —ß‡°µ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ√Õ∫·ºàπ¬“ªØ‘™’«π–

º≈°“√»÷°…“
·∫§∑’‡√’¬ SA 14 „Àâ‚§‚≈π’ ’¢“«¢ÿàπ ¢Õ∫‰¡à‡√’¬∫

º‘«Àπâ“À¬“∫¥â“π‡¡◊ËÕ‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ·≈–

¬âÕ¡µ‘¥ ’·°√¡∫«° √Ÿª∑àÕπ  √â“ß ªÕ√åÕ¬Ÿà¥â“π¢â“ß‡´≈≈å

1. °“√∑”ºà“‡À≈à“·≈–§—¥‡≈◊Õ°·∫§∑’‡√’¬ºà“‡À≈à“

„™â‡°≥±å§—¥‡≈◊Õ°·∫§∑’‡√’¬ºà“‡À≈à“¥â«¬°“√¥Ÿ —¥ à«π

¢π“¥¢Õß‚§‚≈π’µàÕ¢π“¥¢Õß«ß„ ¢Õß°“√¬—∫¬—Èß·∫§∑’‡√’¬

¥—™π’‡ª√’¬∫‡∑’¬∫°—∫·∫§∑’‡√’¬ SA14 ¥—Èß‡¥‘¡ ®“°°“√∑”ºà“

‡À≈à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡¥—ß°≈à“«¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ·≈–°“√

∑”ºà“‡À≈à“¥â«¬ “√‡§¡’ æ∫«à“·∫§∑’‡√’¬ SA 14 ¡’ª√‘¡“≥

‡´≈≈å≈¥≈ß‡À≈◊Õ 10% ®“° 1.5x108 CFU/mL ‡À≈◊Õ 1.5x10

CFU/mL ‡¡◊ËÕ∂Ÿ°π”‰ªºà“π√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ (λ = 254 nm)

‡ªìπ√–¬–‡«≈“ 3.5 π“∑’ ·≈– “¡“√∂§—¥‡≈◊Õ°·∫§∑’‡√’¬

ºà“‡À≈à“‰¥â®”π«π 3 ‰Õ‚´‡≈∑ ‰¥â·°à UV1, UV 2 ·≈– LZ1

 ”À√—∫°“√∑”ºà“‡À≈à“¥â«¬ “√‡§¡’‡¡◊ËÕπ”‰ª —¡º— °—∫ “√

°àÕºà“‡À≈à“ NTG π“π 20 ·≈– 30 π“∑’  “¡“√∂§—¥‡≈◊Õ°

·∫§∑’‡√’¬ºà“‡À≈à“‰¥â®”π«π 2 ‰Õ‚´‡≈∑ ‰¥â·°à NTG1 ·≈–

NT8 ´÷Ëß·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥ “¡“√∂ÕÕ°ƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’™π‘¥„¥™π‘¥Àπ÷Ëß Ÿß°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡ (1:18

 ”À√—∫ S. aureus ·≈– 1:15  ”À√—∫ B. subtilis) ‚¥¬

·∫§∑’‡√’¬ºà“‡À≈à“„Àâ —¥ à«π¢Õß¢π“¥‚§‚≈π’µàÕ¢π“¥«ß„ 

„π™à«ß 1:15 ∂÷ß 1:21  ”À√—∫ S. aureus ·≈–‡∑à“°—∫ 1:12

∂÷ß 1:20   ”À√—∫ B. subtilis (µ“√“ß∑’Ë 1)
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2. °“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß·∫§∑’‡√’¬ºà“‡À≈à“

2.1 ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë ‰¥â®“°

°“√∫à¡‡≈’È¬ß·∫§∑’‡√’¬ºà“‡À≈à“ (UV1, UV2, NTG1, LZ1 ·≈–

NT8) „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ‡ªìπ‡«≈“ 5 «—π æ∫«à“

πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥· ¥ßƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’∑—Èß 2 ™π‘¥ ‰¥â„π«—π∑’Ë 3 ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ

Õ¬à“ß‰√°Áµ“¡·∫§∑’‡√’¬ LZ1 · ¥ßƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’

∑—Èß Õß™π‘¥µ—Èß·µà«—π∑’Ë 1 ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ   à«π NTG1

·≈– NT8 · ¥ßƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’µ—Èß·µà«—π∑’Ë 2 ¢Õß

°“√∫à¡‡≈’È¬ß‡™◊ÈÕ ·≈–·∫§∑’‡√’¬ºà“‡À≈à“ UV1 · ¥ßƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’‡©æ“– B. subtilis µ—Èß·µà«—π∑’Ë 2 ¢Õß°“√∫à¡

‡≈’È¬ß‡™◊ÈÕ ·≈–πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬∑—ÈßÀ¡¥¬—ß§ß· ¥ß

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’®π∂÷ß°“√∫à¡‡≈’È¬ß„π«—π∑’Ë 5 (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 1 ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’‚¥¬ Brevibacillus laterosporus SA 14  ¥—Èß‡¥‘¡·≈ºà“‡À≈à“ ‚¥¬°“√‡∑’¬∫ —¥ à«π¢Õß

‚§‚≈π’µàÕ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ

µ“√“ß∑’Ë 2 ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’¢Õß·∫§∑’‡√’¬ºà“‡À≈à“‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’ agar well diffusion1
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2.2 ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

2.2.1 ∑¥ Õ∫‚¥¬πÈ”‡≈’È¬ß‡™◊ÈÕ

ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ

∑’Ë‰¥â¡“®“°°“√∫à¡‡≈’È¬ß‡™◊ÈÕµ—Èß·µà«—π∑’Ë 1 ∂÷ß 5 „π®“π‡æ“–

‡™◊ÈÕ·¢Áß‡ √‘¡‡≈◊Õ¥ æ∫«à“πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬ºà“‡À≈à“

UV1 ·≈– UV2 · ¥ßƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß∑—Èß 5 «—π

¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ ÷́Ëß„°≈â‡§’¬ß°—∫·∫§∑’‡√’¬ºà“‡À≈à“ NT8

 à«ππÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëº≈‘µ®“°·∫§∑’‡√’¬ºà“‡À≈à“ NTG1 · ¥ß

ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß„π«—π∑’Ë 2 ·≈–«—π∑’Ë 5    ”À√—∫

πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 · ¥ßƒ∑∏‘Ï¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß‡æ’¬ß„π«—π∑’Ë 1 ‡∑à“π—Èπ (√Ÿª∑’Ë 1) ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ

´÷Ëßº≈°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß √ÿª‰¥â„π µ“√“ß∑’Ë 3

2.2.2 ∑¥ Õ∫‚¥¬‚§‚≈π’

ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‡¡◊ËÕ∑¥ Õ∫

‚¥¬‚§‚≈π’¥â«¬°“√‡ª√’¬∫‡∑’¬∫¢π“¥«ß„ ¢Õß·∫§∑’‡√’¬ SA14

¥—Èß‡¥‘¡·≈–ºà“‡À≈à“ æ∫«à“‰¡à‡ÀÁπ§«“¡·µ°µà“ßÕ¬à“ß™—¥‡®π

¢Õß·∫§∑’‡√’¬∑—Èß 2 °≈ÿà¡‚¥¬«—¥¢π“¥¢Õß«ß¬àÕ¬‡¡Á¥‡≈◊Õ¥

·¥ß‰¥â„π™à«ß 12-13 ¡‘≈≈‘‡¡µ√ (µ“√“ß∑’Ë 3)

√Ÿª∑’Ë 1 ƒ∑∏‘Ï°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 (°) ·≈– SA14 (¢) d1 d2 d3 d4 d5 §◊Õ

√–¬–‡«≈“¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ„π«—π∑’Ë 1, 2, 3, 4, ·≈– 5 µ“¡≈”¥—∫ ; LB §◊ÕÕ“À“√‡≈’È¬ß‡™◊ÈÕ Luria-Bertani

µ“√“ß∑’Ë 3 ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ·≈–‚§‚≈π’
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2.3 §«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’

·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥‰¡à “¡“√∂‡®√‘≠‰¥â„π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ LB ∑’Ëª√—∫√–¥—∫ pH µË”°«à“ 3.0 (pH 2.0,

2.5 ·≈– 3.0) √«¡∑—Èß‰¡à “¡“√∂‡®√‘≠‰¥â„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ LB

∑’Ë¡’ à«πº ¡¢Õß oxgall bile ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ Ÿß°«à“ 0.1 %

2.4 °“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“ªØ‘™’«π–

·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥¡’§«“¡‰«µàÕ¬“ªØ‘™’«π–

∑’Ëπ”¡“»÷°…“¡“°°«à“·∫§∑’‡√’¬ “¬æ—π∏ÿå¥—Èß‡¥‘¡ ¬°‡«âπ¬“

tetracycline ∑’Ë¡’§«“¡‰«≈¥≈ß (µ“√“ß∑’Ë 4)

«‘®“√≥åº≈°“√»÷°…“
°“√ºà“‡À≈à“¢Õß ‘Ëß¡’™’«‘µ ‡°‘¥¢÷Èπ‰¥â®“°°“√ —¡º— √—ß ’

·≈– “√‡§¡’ ´÷ËßÕ“®∑”„Àâ‡°‘¥°“√ºà“‡À≈à“„π≈—°…≥–∑’Ë¡’

ª√–‚¬™πåÀ√◊Õ‚∑…µàÕ ‘Ëß¡’™’«‘µπ—ÈπÊ ‡™àπ°“√∑”ºà“‡À≈à“

Streptomyces fradiae ¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ ‡æ◊ËÕ„Àâ¡’

§«“¡ “¡“√∂„π°“√º≈‘µ “√ªØ‘™’«π– tylosin ‰¥â¡“°¢÷Èπ(3) ·≈–

°“√∑”„Àâ‡°‘¥°“√ºà“‡À≈à“¥â«¬ “√‡§¡’ °Á “¡“√∂ª√—∫ª√ÿß

§ÿ≥≈—°…≥–¥—ß°≈à“«‰¥â¥â«¬‡™àπ°—π(4)

B. laterosporus SA14 ‡ªìπ·∫§∑’‡√’¬∑’Ë “¡“√∂º≈‘µ

™’« “√ª≈àÕ¬ÕÕ°¡“πÕ°‡´≈≈å ·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß

·∫§∑’‡√’¬À≈“¬™π‘¥ ‚¥¬‡©æ“–„π°≈ÿà¡·°√¡∫«°√Ÿª°≈¡

(S. aureus) √«¡‰ª∂÷ß‡™◊ÈÕ¥◊ÈÕ¬“ MRSA (1) ·µàæ∫«à“¡’

§ÿ≥≈—°…≥–∫“ßª√–°“√∑’Ë‰¡àæ÷ßª√– ß§å §◊Õ°“√¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß(5)  ®÷ß‰¥âπ”·∫§∑’‡√’¬¥—ß°≈à“«‰ª∑”°“√ºà“‡À≈à“

¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÀ√◊Õ “√‡§¡’‡æ◊ËÕæ¬“¬“¡≈¥ƒ∑∏‘Ï°“√

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß ‚¥¬¡’√“¬ß“π«à“√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ¡’º≈

µàÕ thymine dimer  à«π NTG ÕÕ°ƒ∑∏‘Ï‚¥¬°“√‡µ‘¡À¡Ÿà alkyl

‡™àπ ethyl ·≈– methyl „π‚¡‡≈°ÿ≈¢Õß‡∫  ´÷Ëß¡’º≈∑”„Àâ

‡∫ ¡’‚§√ß √â“ß‡ª≈’Ë¬π·ª≈ß‰ª‰¡à “¡“√∂∑”Àπâ“∑’Ë‡ªìπµâπ

·∫∫ ”À√—∫ √â“ß DNA  “¬„À¡à‰¥â  ∑”„Àâ “¬ DNA ∑’Ë √â“ß

¢÷Èπ„À¡à¡’‡∫ ∑’Ë‡¢â“§Ÿà°—∫µ”·Àπàß¥—ß°≈à“«º‘¥æ≈“¥ ¡—°®–¡’

§«“¡®”‡æ“–µàÕ°“√‡°‘¥°“√ºà“‡À≈à“∑’Ëµ”·Àπàß¢Õß‡∫  purine(6)

´÷Ëß∑”„Àâ‡°‘¥°“√ºà“‡À≈à“¢Õß·∫§∑’‡√’¬‰¥â °“√»÷°…“§√—Èßπ’È

 “¡“√∂ ÿà¡‡≈◊Õ°·∫§∑’‡√’¬   ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

3 ‰Õ‚´‡≈∑ ·≈–ºà“‡À≈à“¥â«¬ “√‡§¡’ 2 ‰Õ‚´‡≈∑  ÷́Ëß· ¥ßƒ∑∏‘Ï

µâ“π·∫§∑’‡√’¬¥—™π’‰¥â¥’°«à“·∫§∑’‡√’¬¥—Èß‡¥‘¡

·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥ √«¡‰ª∂÷ß “¬æ—π∏ÿå¥—Èß‡¥‘¡¬—ß§ß

„Àâ≈—°…≥–‚§‚≈π’∑’Ë‡À¡◊Õπ°—π ·µà¡’°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥≈—°…≥–

∫“ßÕ¬à“ß¥—ßπ’È ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’ ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß §«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’ ·≈–§«“¡‰«

µàÕ¬“ªØ‘™’«π–  ÷́Ëßæ∫«à“·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 ∑’Ë∂Ÿ°∑”„Àâ

ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ  “¡“√∂º≈‘µ™’« “√∑’Ë¡’ƒ∑∏‘Ï

¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’‰¥â¥’∑’Ë ÿ¥ ‡¡◊ËÕ∑”°“√∑¥ Õ∫¥â«¬«‘∏’

agar well diffusion ‡π◊ËÕß®“°√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÕ“®∑”„Àâ

µ“√“ß∑’Ë 4 §«“¡‰«¢Õß·∫§∑’‡√’¬ºà“‡À≈à“µàÕ¬“ªØ‘™’«π–
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‡°‘¥°“√ºà“‡À≈à“∑’Ë∑”„Àâ·∫§∑’‡√’¬¡’°“√ —ß‡§√“–Àåºπ—ß‡´≈≈å

‡ª≈’Ë¬π·ª≈ß‰ª®“°‡¥‘¡  ¥—ß∑’Ë‰¥â‡§¬¡’√“¬ß“π‡°’Ë¬«°—∫°“√

‡ª≈’Ë¬π·ª≈ß≈—°…≥–‚§‚≈π’∑’Ë¡’º‘«¢√ÿ¢√–¡“°¢÷Èπ¢Õß S.  fradiae

∑’Ëºà“‡À≈à“‚¥¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ(3, 7) ´÷Ëß‡ªìπº≈‚¥¬µ√ß∑’Ë

ª√“°Ø¢÷Èπ∑’Ëºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬ ‚¥¬∑’Ë·∫§∑’‡√’¬∑’Ë¡’

·§ª´Ÿ≈®–¡’≈—°…≥–‚§‚≈π’‡√’¬∫  à«π·∫§∑’‡√’¬∑’Ë‰¡à¡’·§ª´Ÿ≈

®–¡’‚§‚≈π’À¬“∫ ¥â“π ¢√ÿ¢√–(3)  πÕ°®“°π’È·∫§∑’‡√’¬ºà“‡À≈à“

¡’§«“¡‰«µàÕ¬“ªØ‘™’«π–„π°≈ÿà¡∑’Ë¡’ƒ∑∏‘ÏµàÕ°“√ —ß‡§√“–Àå

ºπ—ß‡´≈≈å¡“°¢÷Èπ ‰¥â·°à Ampicillin(6, 8) ‚¥¬·∫§∑’‡√’¬ºà“‡À≈à“

∂Ÿ°¬—ß¬—Èß°“√‡®√‘≠¡“°°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡‚¥¬¥Ÿ‰¥â®“°¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ (µ“√“ß∑’Ë 4)

´÷ËßÕ“®· ¥ß„Àâ‡ÀÁπ«à“·∫§∑’‡√’¬∑’Ë∂Ÿ°∑”„Àâºà“‡À≈à“¥â«¬√—ß ’

Õ—≈µ√“‰«‚Õ‡≈µ ‡™àπ LZ1 Õ“®¡’°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß

∫“ßµ”·Àπàß„π™—Èπ¢Õßºπ—ß‡´≈≈å·≈–/À√◊Õ‡¬◊ËÕÀÿâ¡‡´≈≈å‡ªìπ

º≈∑”„Àâ¡’§«“¡ “¡“√∂„π°“√ª≈¥ª≈àÕ¬ “√ªØ‘™’«π–ÕÕ°¡“

„ππÈ”‡≈’È¬ß‡™◊ÈÕ‰¥âßà“¬·≈–¡’§«“¡‰«µàÕ¬“ªØ‘™’«π–∑’ËÕÕ°ƒ∑∏‘Ï

µàÕ°“√ —ß‡§√“–Àåºπ—ß‡´≈≈å¡“°¢÷Èπ ·µà„π à«π¢Õßƒ∑∏‘Ï¬àÕ¬

 ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë≈¥≈ßÕ“®‡π◊ËÕß¡“®“°√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

‰ª∑”≈“¬µ”·Àπàß¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√º≈‘µ “√∑’ËÕÕ°¡“

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß ∑—Èß∑’ËÕ“®‡ªìπµ”·Àπàß∑’Ëª√“°ÆÕ¬Ÿà∫π

‚§√‚¡‚´¡À√◊Õæ≈“ ¡‘¥ ¥—ß‡™àπ‰¥â‡§¬¡’√“¬ß“π°“√∑”„Àâƒ∑∏‘Ï

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß≈¥≈ß‰¥â¥â«¬°“√∑” plasmid curing

¥â«¬ “√‡§¡’ ethidium bromide(5) ´÷ËßµâÕß∑”°“√»÷°…“

„π¢—ÈπµàÕ‰ª ”À√—∫·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 ‡æ√“–«à“ “¬æ—π∏ÿå

ºà“‡À≈à“¥—ß°≈à“«„Àâƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß‡æ’¬ß„π«—π∑’Ë 1

¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ‡∑à“π—Èπ „π¢≥–∑’Ë “¬æ—π∏ÿåºà“‡À≈à“Õ◊ËπÊ

„Àâƒ∑∏‘Ï¥—ß°≈à“«∑ÿ°«—π (µ—Èß·µà«—π∑’Ë 1-5) ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ

·≈–∑’Ëπà“ π„®§◊Õ “¬æ—π∏ÿåºà“‡À≈à“ NTG1 ·≈– NT8 ¡’ƒ∑∏‘Ï

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß·∫∫°√–‚¥¥¢â“¡«—π ´÷ËßÕ“®‡°‘¥®“°°“√

∂Ÿ°¥Ÿ¥´—∫¢Õß “√∑’Ë¡’ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬µ—«‡™◊ÈÕ

·∫§∑’‡√’¬‡Õß  À√◊ÕÕ“®‡ªìπº≈‡π◊ËÕß¡“®“°°“√º≈‘µ “√¬àÕ¬

‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë¡’§ÿ≥ ¡∫—µ‘‰¡à§ß∑πµàÕÕÕ° ‘́‡®π (oxygen

labile) ‡™àπ‡¥’¬«°—∫ streptolysin O (SLO) ∑’Ë¡’ƒ∑∏‘Ï¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë∂Ÿ°º≈‘µ®“°·∫§∑’‡√’¬„π°≈ÿà¡ Streptococcus(9)

®÷ß∑”„Àâ “√∑’Ë∂Ÿ°º≈‘µÕÕ°¡“®– ≈“¬µ—«‡¡◊ËÕ —¡º— ÕÕ° ‘́‡®π

∑”„Àâ‰¡à “¡“√∂¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‰¥â  ÷́Ëßπà“®–µâÕß

∑”°“√∑¥≈ÕßµàÕ‰ª„π ¿“«–‰√âÕÕ°´‘‡®π‡æ◊ËÕ¬◊π¬—πº≈ √ÿª

Õ’°§√—ÈßÀπ÷ËßµàÕ‰ª  πÕ°®“°π’È¬—ßæ∫¡’Õ’°§ÿ≥≈—°…≥–

∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª§◊Õ·∫§∑’‡√’¬ºà“‡À≈à“∑ÿ°™π‘¥¡’§«“¡∑π∑“π

µàÕ°√¥·≈–πÈ”¥’ ‰¥âµË”°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡ ∑”„ÀâÕ“®¬—ß

‰¡à‡À¡“– ¡„π°“√π”¡“æ—≤π“‡ªìπ¬“√—∫ª√–∑“π‡æ√“–‰¡à∑π

µàÕ ¿“«–„π°√–‡æ“–Õ“À“√·≈–≈”‰ â·µàÕ“®π”¡“„™â‡ªìπ¬“

„™â¿“¬πÕ°‰¥â

·∫§∑’‡√’¬ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ À√◊Õ “√‡§¡’

NTG  “¡“√∂º≈‘µ “√ªØ‘™’«π–¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬

¥—™π’‰¥â¥’°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡‚¥¬‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–

¢Õß‚§‚≈π’ ·µà„π°“√∑”ºà“‡À≈à“∫“ß°√≥’Õ“®∑”„Àâ¡’°“√

‡ª≈’Ë¬π·ª≈ß≈—°…≥–¢Õß‚§‚≈π’ ‰¥â¥—ß‡™àπ¡’√“¬ß“π„π

Streptomyces (10)  πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“°“√∑”ºà“‡À≈à“

B. subtilis ¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ, NTG ·≈– Co60-gamma-rays

∑”„Àâ¡’§«“¡ “¡“√∂„π°“√º≈‘µ “√ªØ‘™’«π–∑’Ë¡’ƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’‡æ‘Ë¡ Ÿß¢÷Èπ(11)  À√◊Õ “¡“√∂º≈‘µ alkaline

protease ‰¥â„πª√‘¡“≥ Ÿß¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫ “¬æ—π∏ÿå¥—Èß‡¥‘¡(4)

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√∑”ºà“‡À≈à“·∫§∑’‡√’¬∑’Ëº≈‘µ “√ªØ‘™’«π–

¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÀ√◊Õ “√‡§¡’ NTG √à«¡°—∫°“√‡≈◊Õ°

„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–°“√∫à¡‡≈’È¬ß‡™◊ÈÕ∑’Ë‡À¡“– ¡®– “¡“√∂

‡Àπ’Ë¬«π”„Àâ¡’°“√º≈‘µ “√ªØ‘™’«π–‰¥â¥’¬‘Ëß¢÷Èπ(4, 5, 7, 11, 12)

 √ÿªº≈°“√»÷°…“
 “¡“√∂§—¥·¬°·∫§∑’‡√’¬ºà“‡À≈à“‰¥â®”π«π 5 ‰Õ‚´‡≈∑

®“° B. laterosporus SA14 ¥—Èß‡¥‘¡ ‡¡◊ËÕπ”‰ªºà“π√—ß ’

Õ—≈µ√“‰«‚Õ‡≈µ·≈– “√‡§¡’ 1-hexyl-3-nitro-1-nitrosoguanidine

(NTG)  µ—Èß™◊ËÕ«à“ UV1, UV2, LZ1, NTG1 ·≈– NT8   ‚¥¬

·µà≈–‰Õ‚´‡≈∑  ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’·≈–ƒ∑∏‘Ï¬àÕ¬

‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë „°≈â‡§’¬ß°—π·µà¡’§ÿ≥≈—°…≥–∫“ßÕ¬à“ß

∑’Ë‡ª≈’Ë¬π‰ª §◊Õ·∫§∑’‡√’¬ºà“‡À≈à“∑π∑“πµàÕ°√¥ (pH 2.0, 2.5,

3.0) πÈ”¥’ ·≈–¬“ªØ‘™’«π– ≈¥µË”≈ß°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡ Õ¬à“ß‰√

°Áµ“¡æ∫«à“πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 ¡’§ÿ≥ ¡∫—µ‘

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë≈¥≈ß·µà¬—ß§ß¡’ƒ∑∏‘Ï∑”≈“¬·∫§∑’‡√’¬¥—™π’

¥—ßπ—Èπ®÷ßπà“®–π”‰ª»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ß§ÿ≥ ¡∫—µ‘¥â“πÕ◊ËπÊ

‡æ◊ËÕπ”¡“„™â„Àâ‡°‘¥ª√–‚¬™πå„π·ßà¢Õßº≈‘µ¿—≥±å‚æ√‰∫‚Õµ‘°

µàÕ‰ª„πÕπ“§µ
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