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∫∑§—¥¬àÕ
°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ§—¥°√Õßƒ∑∏‘Ïµâ“π¡–‡√Áß™àÕßª“° (CLS-354 cell) ¢Õß™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ·≈–

®“°µ—«‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫¬“µâ“π¡–‡√Áß 5-fluorouracil (5-FU)  º≈°“√∑¥ Õ∫
ƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß æ∫«à“‰Õ‚´‡≈∑ CO4 ¡’ƒ∑∏‘Ï„π°“√¶à“‡´≈≈å¡–‡√Áß‰¥â¥’°«à“
‰Õ‚´‡≈∑ WU6 ·≈– ‰Õ‚´‡≈∑ WU10 ‚¥¬‰Õ‚´‡≈∑ CO4 „Àâ§à“ IC

50
 ‡∑à“°—∫ 5 µg protein/ml À√◊Õ‡∑à“°—∫§«“¡‡¢â¡¢âπ

5.88 mg/ml   à«π‰Õ‚´‡≈∑ WU6 „Àâ§à“ IC
50
 ‡∑à“°—∫ 32 µg protein/ml À√◊Õ‡∑à“°—∫§«“¡‡¢â¡¢âπ 34.83 mg/ml ·≈–

‰Õ‚´‡≈∑ WU10 „Àâ§à“ IC
50
 ‡∑à“°—∫ 23 µg protein/ml À√◊Õ‡∑à“°—∫§«“¡‡¢â¡¢âπ 25.62 mg/ml  ‡¡◊ËÕπ”™’« “√

®“°µ—«‡™◊ÈÕ‰ª∑¥ Õ∫°—∫‡´≈≈å¡–‡√Áß™àÕßª“°æ∫«à“‰Õ‚´‡≈∑ CO4  ¡’ƒ∑∏‘Ï„π°“√¶à“‡´≈≈å¡–‡√Áß‰¥â¥’°«à“‰Õ‚´‡≈∑ WU6
·≈–‰Õ‚´‡≈∑ WU10 ‡™àπ‡¥’¬«°—∫ƒ∑∏‘Ï¢Õß™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß ‚¥¬æ∫«à“‰Õ‚´‡≈∑ CO4 „Àâ§à“ IC

50

‡∑à“°—∫ 78 µg protein/ml   à«π‰Õ‚´‡≈∑ WU6 ·≈–‰Õ‚´‡≈∑ WU10 „Àâ§à“ IC
50
 ¡“°°«à“ 625 µg protein/ml

´÷Ëß™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡´≈≈å¡–‡√Áß™àÕßª“°‰¥â¥’°«à“™’« “√∑’ËÕ¬Ÿà¿“¬„πµ—«‡™◊ÈÕ
 à«π¬“ 5-FU ¡’ƒ∑∏‘Ï¶à“‡´≈≈å¡–‡√Áß‰¥â¥’°«à“™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß ‚¥¬„Àâ§à“ IC

50
 ‡∑à“°—∫ 0.75 mg/ml

∑—Èßπ’È‡π◊ËÕß®“°™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß‰¡à‰¥âÕ¬Ÿà„π√Ÿª∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï‡æ’¬ßæÕ´÷Ëßµà“ß®“° 5-FU ∑’ËÕ¬Ÿà„π√Ÿª
∫√‘ ÿ∑∏‘Ï  ¥—ßπ—Èπ°“√§âπÀ“·≈–æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õß “√√«¡∂÷ß°“√∑”∫√‘ ÿ∑∏‘Ï “√®“°‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ 
∑’Ë· ¥ßƒ∑∏‘Ïµâ“π¡–‡√Áß™π‘¥π’È  ®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß„π°“√æ—≤π“ “√¥—ß°≈à“«‡æ◊ËÕ„™â‡ªìπ “√µâπ·∫∫ ”À√—∫¬“√—°…“¡–‡√Áß
™π‘¥π’ÈµàÕ‰ª„πÕπ“§µ

§” ”§—≠: ·∫§∑’‡√’¬ °ÿ≈ ‡µ√ª‚µ¡—¬´’ ,   “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ,  ƒ∑∏‘Ïµâ“π¡–‡√Áß

«‘¿“¥“  ‡ß‘π∂“«√1,   ÿ√æß…å  §≈â“¬∫ÿµ√1,   ÿ‰≈¡“π  Õ“·«1,   ¿Ÿ«¥≈  ∫“ß√—°…å 2,3,
«√“ß§≥“ ®ÿâß≈°1, 3 *    ¡≥±≈ ‡≈‘»§≥“«π‘™°ÿ≈1,3 *

°“√µ√«®§—¥°√Õßƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ 
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Abstract
The study was aimed to evaluate anticancer activity from Streptomyces spp. Human mouth carcinoma cell

line (CLS-354 cell) was used as a cell model for cytotoxicity testing. Culture broth and whole cell lysates
obtained from three isolates of Streptomyces spp. (CO4, WU6 and WU10) were evaluated for anticancer
activity in comparison with 5-fluorouracil (5-FU), known as anticancer drug. Anticancer activity was markedly
observed from lyophilized culture broth obtained from CO4 > WU6 > WU10. The half maximal inhibitory
concentration (IC

50
) obtained from CO4, WU6, and WU10 was 5 µg protein/ml (5.88 mg/ml), 31 µg protein/

ml (34.83 mg/ml), and 23 µg protein/ml (25.62 mg/ml), respectively. Whole cell lysates obtained from CO4
revealed IC

50
 of 78 µg protein/ml. The lysates from WU6 or WU10 revealed IC

50
 of more than 625 µg protein/

ml. This was suggested that lyophilized culture broth obtained from Streptomyces spp. was more potent
anticancer activity than did whole cell lysates. Anticancer drug, 5-FU was more efficient than lyophilized
culture broth obtained from Streptomyces spp with IC

50
 of 0.75 mg/ml. This may depend on the purity of

bioactive compounds produced from Streptomyces spp. Thus, Streptomyces spp. may provide promising sources
of anticancer bioactive agents which need to be further evaluated.

Keywords: Streptomyces spp., Bioactive agent, Anticancer activity



39J Med Tech Phy Ther ë Vol.22 No.1 ë JANUARY-APRIL 2010

∫∑π”
‚√§¡–‡√Áß‡°‘¥®“°§«“¡º‘¥ª°µ‘¢Õß¬’π  ÷́Ëß¬’πº‘¥ª°µ‘

‡À≈à“π—Èπ‡ªìπ¬’π∑’Ë ‡°’Ë¬«¢âÕß°—∫°“√·∫àßµ—«‡æ‘Ë¡®”π«π
¢Õß‡´≈≈å·≈–°“√¡’™’«‘µ¢Õß‡´≈≈å∑”„Àâ‡´≈≈å·∫àßµ—«
‡æ‘Ë¡®”π«πÕ¬à“ß‰¡àÀ¬ÿ¥¬—Èß ‡´≈≈å¡–‡√Áß¬—ß‰ª‡∫’¬¥∫—ß
°“√∑”ß“π¢Õß‡π◊ÈÕ‡¬◊ËÕ¢â“ß‡§’¬ß·≈–·æ√à°√–®“¬‰ª∑—Ë«
√à“ß°“¬®π‡ªìπ “‡Àµÿ¢Õß°“√‡ ’¬™’«‘µ„π∑’Ë ÿ¥ ªí®®ÿ∫—πæ∫«à“
‚√§¡–‡√Áß‡ªìπ “‡Àµÿ¢Õß°“√‡ ’¬™’«‘µÕ—π¥—∫Àπ÷Ëß¢Õß§π‰∑¬
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¡–‡√Áß™àÕßª“°´÷Ëß‡ªìπ¡–‡√Áß∑’Ëæ∫ Ÿß
„π¿“§„µâ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¿“§Õ◊ËπÊ (1) ·≈–¡’Õ—µ√“°“√
·æ√à°√–®“¬‰ª¬—ßÕ«—¬«–∑’Ë ”§—≠Õ◊ËπÊ ‰¥â Ÿß ‡π◊ËÕß®“°
°âÕπ¡–‡√Áß¡’¢π“¥‡≈Á°·≈–°«à“®–µ√«®æ∫«à“‡ªìπ¡–‡√Áß
°Á‡ªìπ√–¬–∑’Ë¡’°“√·æ√à°√–®“¬‰ª·≈â«

·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ¡’≈—°…≥–‡ªìπ·∫§∑’‡√’¬
·°√¡∫«°∑’Ë¡’≈—°…≥–‡ªìπ‡ âπ„¬§≈â“¬ “¬√“ “¡“√∂æ∫‰¥â
∑—Ë«‰ª ‡™àπ „π¥‘π πÈ” Õ“°“» «—µ∂ÿ‡πà“‡ªóòÕ¬ ªÉ“™“¬‡≈π·≈–
„µâ∑–‡≈‡ªìπµâπ(2)  ®“°°“√»÷°…“ à«π„À≠àæ∫«à“ “√ÕÕ°ƒ∑∏‘Ï
∑“ß™’«¿“æ®“°·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ‡ªìπ “√ªØ‘™’«π–
(antibiotics) ∑’Ë¡’ƒ∑∏‘Ï∑”≈“¬‡™◊ÈÕ·∫§∑’‡√’¬  ‡™◊ÈÕ√“ ‰«√—  ·≈–
æ√’ÕÕπ (3,4)  √«¡∑—Èß‡™◊ÈÕª√ ‘µ Plasmodium falciparum
∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§¡“≈“‡√’¬(5)  Õ¬à“ß‰√°Áµ“¡°“√»÷°…“
«‘®—¬‡°’Ë¬«°—∫ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ®“°·∫§∑’‡√’¬ °ÿ≈
 ‡µ√Áª‚µ¡—¬´’ ∑’Ë¡’ƒ∑∏‘Ïµâ“π¡–‡√Áßπ—Èπæ∫«à“¬—ß‰¡à‡ªìπ∑’Ë·æ√à
À≈“¬π—°  µ—«Õ¬à“ß¢Õß “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë¡’ƒ∑∏‘Ï
µâ“π¡–‡√Áß®“°‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ‰¥â·°à
 “√ undecylprodigiosin (UP) ´÷Ëß‡ªìπ “√ ‡¡·∑∫Õ‰≈µå
∑’Ë¡’ƒ∑∏‘Ï‡≈◊Õ°∑”≈“¬‡©æ“–‡´≈≈å¡–‡√Áß‡µâ“π¡·µà‰¡à∑”„Àâ‡°‘¥
§«“¡‡ªìπæ‘…µàÕ‡´≈≈åª°µ‘(6)  “√ angucycline landomycin E
(LE) ´÷Ëßº≈‘µ‚¥¬‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’  æ∫«à“
¡’ƒ∑∏‘Ï∑”≈“¬‡´≈≈å¡–‡√Áß™àÕßª“°∑’Ë¥◊ÈÕµàÕ¬“‡§¡’∫”∫—¥  ‚¥¬
°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥¿“«– oxidative stress ·≈–‡Àπ’Ë¬«π”
„Àâ ‡°‘¥°“√µ“¬¢Õß‡´≈≈å¡–‡√Áß·∫∫Õ–æÕæ‚∑´‘ (7)

Õ’°√“¬ß“πÀπ÷Ëß æ∫«à“Õπÿæ—π∏å¢Õß “√ geldanamycin
®“°·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ë¡’ƒ∑∏‘Ïµâ“π∑—Èß‡™◊ÈÕ√“
·≈–‡´≈≈å¡–‡√Áß  “¡“√∂ªÑÕß°—π°“√∑”≈“¬‡´≈≈åª√– “∑
®“°°“√∂Ÿ°‡Àπ’Ë¬«π”¥â«¬¬“µâ“π¡–‡√Áß‰¥â(8) °“√»÷°…“§√—Èßπ’È
®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ®“°
‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ë¡’ƒ∑∏‘Ïµâ“π¡–‡√Áß™àÕßª“°

‚¥¬À«—ß‡ªìπÕ¬à“ß¬‘Ëß«à“®–‡ªìπ‡ªìπÕ’°Àπ∑“ßÀπ÷Ëß∑’Ë®–‡ªìπ
ª√–‚¬™πå„π°“√π”¡“„™â‡ªìπ “√µâπ·∫∫ ”À√—∫°“√√—°…“
‚√§¡–‡√Áß‰¥â„πÕπ“§µ

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. ‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ 
‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ëπ”‰ª∑¥ Õ∫ƒ∑∏‘Ï

µâ“π¡–‡√Áß¡’∑—ÈßÀ¡¥ 3 ‰Õ‚´‡≈∑ ‰¥â·°à CO4, WU6 ·≈–
WU10 ́ ÷Ëß∑—ÈßÀ¡¥¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬ ·µªøí¬‚≈§Õ§§— 
¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π (methicillin-resistant Staphylococcus
aureus: MRSA)(9) ·≈–°àÕπ∑’Ë®–π”¡“„™â„π°“√‡µ√’¬¡™’« “√
‰¥â∑”°“√∑¥ Õ∫¬◊π¬—π°≈ÿà¡‡™◊ÈÕ∑—Èß 3 ‰Õ‚´‡≈∑æ√âÕ¡∑—Èß
 —ß‡°µ≈—°…≥–‚§‚≈π’·≈–√Ÿª√à“ß¢Õß°≈ÿà¡®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥
¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

2. °“√‡µ√’¬¡™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬
 °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ëºà“π°“√√–‡À‘¥·Àâß

‡æ“–‡≈’È¬ß·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ „πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ‡À≈« yeast extract-malt extract (Y-M)
(Pronadisa, Spain) „πª√‘¡“µ√ 250 ¡‘≈≈‘≈‘µ√ ∑’ËÕÿ≥À¿Ÿ¡‘
37 Õß»“‡´≈‡ ’́¬  „πµŸâ‡≈’È¬ß‡™◊ÈÕ·∫∫‡¢¬à“∑’Ë 150 √Õ∫
µàÕπ“∑’ ‡ªìπ‡«≈“ 4-7 «—π ·≈â«ªíòπ‡À«’Ë¬ß·¬°‡´≈≈å
ÕÕ°®“°πÈ”‡≈’È¬ß‡™◊ÈÕ¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫§«∫§ÿ¡
Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë§«“¡‡√Á«√Õ∫ 10,000 √Õ∫µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘
4 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 20 π“∑’ ®“°π—Èππ”πÈ”‡≈’È¬ß‡™◊ÈÕ
‰ª∑”„Àâ‡¢â¡¢âπ„π√Ÿªºß‚¥¬„™â«‘∏’√–‡À‘¥·Àâß·≈–π”ºß∑’Ë‰¥â
‰ª≈–≈“¬¥â«¬ PBS ‡æ◊ËÕ‡µ√’¬¡‡ªìπ “√≈–≈“¬‡º◊ËÕ„™â (stock
solution) ·≈â«π”‰ª«—¥ª√‘¡“≥‚ª√µ’π‚¥¬„™â Bio-Rad
Protein Assay (Bio-Rad, USA) ‡æ◊ËÕπ”‰ª∑¥ Õ∫
§«“¡‡ªìπæ‘…µàÕ‡´≈≈å¡–‡√Áß™àÕßª“°

3. °“√‡µ√’¬¡™’« “√®“°µ—«‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ 
π”µ–°Õπ‡™◊ÈÕ´÷Ëß¡’‡´≈≈å·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬ ’́ 

‰ª∑”„Àâ‡´≈≈å·µ°‚¥¬„™â§≈◊Ëπ‡ ’¬ß (sonication) ¥â«¬§«“¡∂’Ë
40 Hz ‡ªìπ‡«≈“ 40 π“∑’ ‚¥¬À≈àÕ‰«â∫ππÈ”·¢Áß ®“°π—Èπ
π”‰ªªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  §«“¡‡√Á«√Õ∫ 10,000 √Õ∫µàÕπ“∑’
‡ªìπ‡«≈“ 20 π“∑’ π” à«π„ ∑’Ë‰¥â‰ª«—¥ª√‘¡“≥‚ª√µ’π‚¥¬„™â
Bio-Rad Protein Assay (Bio-Rad, USA) ·≈â«π”‰ª
∑¥ Õ∫§«“¡‡ªìπæ‘…µàÕ‡´≈≈å¡–‡√Áß™àÕßª“°
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4. °“√‡æ“–‡≈’È¬ß‡´≈≈å¡–‡√Áß™àÕßª“°
‡≈’È¬ß‡´≈≈å¡–‡√Áß™àÕßª“° human mouth carcinoma

cell line (CLS-354 cells) (Cell Line Service, Germany)
∑’Ë§«“¡Àπ“·πàπ¢Õß‡´≈≈å 3 x104 ‡´≈≈å „π®“π‡æ“–‡≈’È¬ß
‡´≈≈å¢π“¥ 24 À≈ÿ¡ (Nunc, Denmark) ¥â«¬Õ“À“√‡≈’È¬ß
‡´≈≈å RPMI 1640 (PAA, Austria) ÷́Ëß¡’Õß§åª√–°Õ∫
¢Õß 10 % fetal bovine serum (Biochrome AG, Germany),
100 units/ml  penicillin/ 100 µg/ml streptomycin (PAA,
Austria) ·≈– 2 mM glutamine (PAA, Austria)
„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬   ª√‘¡“≥°ä“´ CO

2
 5%

·≈–§«“¡™◊Èπ 95 % ‡≈’È¬ß‰«â‡ªìπ√–¬–‡«≈“ 48-72  ™—Ë«‚¡ß
°àÕπ∑’Ë®–π”¡“∑”°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß™’« “√∑—Èß∑’Ë
‡µ√’¬¡‰¥â®“°®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß·≈–
®“°µ—«‡™◊ÈÕµàÕ‡´≈≈å¡–‡√Áß

5. °“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘¢Õß™’« “√„π°“√µâ“π‡´≈≈å
¡–‡√Áß™àÕßª“°

π”™’« “√∑’Ë‰¥â®“°πÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬ ’́ 
∑’Ëºà“π°“√√–‡À‘¥·Àâß·≈–®“°µ—«‡™◊ÈÕ¡“‡®◊Õ®“ß·∫∫ Õß‡∑à“
(two fold serial dilution) ·≈â«π”·µà≈–§«“¡‡¢â¡¢âπ
¡“∑¥ Õ∫°—∫‡´≈≈å¡–‡√Áß™àÕßª“° ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å
§«∫§ÿ¡§◊Õ‡´≈≈å∑’Ë‡µ‘¡‡æ’¬ßÕ“À“√‡≈’È¬ß‡™◊ÈÕ Y-M ∑’Ëºà“π
°“√√–‡À‘¥·Àâß   ”À√—∫¬“µâ“π¡–‡√Áß 5-fluorouracil (5-FU)
(Sigma-aldrich, Germany) ‡µ√’¬¡‡ªìπ§«“¡‡¢â¡¢âπ„π™à«ß

0.25-1.00 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√·≈â«π”¡“∑¥ Õ∫°—∫‡´≈≈å
¡–‡√Áß™àÕßª“° ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å§«∫§ÿ¡§◊Õ‡´≈≈å
∑’Ë‡µ‘¡ dimethyl sulfoxide (DMSO) À≈—ß®“°π—Èππ”‡´≈≈å
∑¥ Õ∫∑—ÈßÀ¡¥‰ª∫à¡„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ 
ª√‘¡“≥°ä“´  CO

2
 5 % ·≈– §«“¡™◊Èπ 95 %  ‡ªìπ‡«≈“

24 ™—Ë«‚¡ß ‡¡◊ËÕ§√∫‡«≈“π”Õ“À“√‡≈’È¬ß‡´≈≈åÕÕ°‡æ◊ËÕπ”¡“
»÷°…“°“√¡’™’«‘µ√Õ¥¢Õß‡´≈≈å‚¥¬«‘∏’ MTT assay ¥â«¬°“√
‡µ‘¡ “√≈–≈“¬ 3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) (Sigma-aldrich,
Germany) ∑’Ë‰¥â‡µ√’¬¡‡ªìπ§«“¡‡¢â¡¢âπ 0.5 ¡‘≈≈‘°√—¡
µàÕ¡‘≈≈‘≈‘µ√ „πª√‘¡“µ√¢ÕßÕ“À“√‡≈’È¬ß‡´≈≈ǻ ÷Ëß¡’Õß§åª√–°Õ∫
µà“ßÊ §√∫ ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√ ≈ß„π·µà≈–À≈ÿ¡
·≈â«π”‰ª ∫à¡„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ª√‘¡“≥
°ä“´ CO

2
 5% ·≈–§«“¡™◊Èπ 95 % ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß

‡æ◊ËÕ∑’Ë®–„Àâ MTT ∂Ÿ°·¡∑“∫Õ‰≈ ǻ ‡¡◊ËÕ§√∫‡«≈“·≈â«
¥Ÿ¥Õ“À“√‡≈’È¬ß‡´≈≈åÕÕ°‰ª®πÀ¡¥  ®“°π—Èπ®÷ß‡µ‘¡ DMSO
ª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√≈ß‰ª„π·µà≈–À≈ÿ¡‡æ◊ËÕ‰ª≈–≈“¬
formazan (MTT metabolic product)  ·≈â«π”‰ª«—¥§à“
°“√¥Ÿ¥°≈◊π· ß∑’Ë 560 π“‚π‡¡µ√‚¥¬∑”°“√À—°≈∫§à“∑’Ë‰¥â
ÕÕ°®“°§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 670 π“‚π‡¡µ√  ÷́Ëß¢âÕ¡Ÿ≈
∑’Ë‰¥â¡“®“°°“√∑¥ Õ∫ 3 §√—Èß„π·µà≈–§√—Èß∑”´È” 2 °“√∑¥ Õ∫
‡æ◊ËÕπ”§à“∑’Ë‰¥â¡“§”π«≥À“√âÕ¬≈–¢Õß‡´≈≈å∑’Ë¡’™’«‘µ√Õ¥ ¥—ßπ’È

6. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
À“§à“‡©≈’Ë¬¢Õß√âÕ¬≈–°“√¡’™’«‘µ√Õ¥¢Õß‡´≈≈å¡–‡√Áß

‚¥¬√“¬ß“πº≈‡ªìπ§à“ mean ± SD ·≈– À“§à“§«“¡‡¢â¡¢âπ
¢Õß™’« “√À√◊Õ¬“∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å
¡–‡√Áß‰¥â√âÕ¬≈– 50 (IC

50
)

º≈°“√»÷°…“
·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ë§—¥·¬°‰¥â®”π«π 3

‰Õ‚´‡≈∑ §◊Õ CO4, WU6 ·≈– WU10 ‡¡◊ËÕ‡®√‘≠∫πº‘«
Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß Y-M ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ 
‡ªìπ‡«≈“ 7 «—π ®–„Àâ‚§‚≈π’≈—°…≥–°≈¡¢π“¥ 1.5-3 ¡‘≈≈‘‡¡µ√

√âÕ¬≈–¢Õß‡´≈≈å∑’Ë¡’™’«‘µ√Õ¥ =    §à“°“√¥Ÿ¥°≈◊π· ß∑’Ë«—¥‰¥â  x  100
§à“°“√¥Ÿ¥°≈◊π· ß¢Õß vehicle control
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Ωíß«ÿâπ º‘«Àπâ“‡À’Ë¬« ·≈– √â“ß ªÕ√å ‡¡◊ËÕπ”¡“¬âÕ¡ ’·°√¡
·≈â«»÷°…“¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåæ∫«à“µ‘¥ ’·°√¡∫«°
·µ°°‘Ëß°â“π§≈â“¬ “¬√“ ‡¡◊ËÕπ”¡“∑¥ Õ∫§«“¡‡ªìπæ‘…
µàÕ‡´≈≈å¡–‡√Áß™àÕßª“°æ∫«à“™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬
 °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ëºà“π°“√√–‡À‘¥·Àâß®“°‰Õ‚´‡≈∑ CO4
„Àâ§à“ IC

50
 ‡∑à“°—∫  5 µg protein/ml À√◊Õ‡∑à“°—∫ 5.88 mg/ml

πÈ”‡≈’È¬ß‡™◊ÈÕ®“°‰Õ‚´‡≈∑ WU6 ∑’Ëºà“π°“√√–‡À‘¥·Àâß„Àâ§à“

IC
50
 ‡∑à“°—∫ 31 µg protein/ml À√◊Õ‡∑à“°—∫ 34.83 mg/ml

 à«ππÈ”‡≈’È¬ß‡™◊ÈÕ®“°‰Õ‚´‡≈∑ WU10 „Àâ§à“ IC
50
 ‡∑à“°—∫

23 µg protein/mL À√◊Õ‡∑à“°—∫ 25.62 mg/ml (√Ÿª∑’Ë 1)
Õ“À“√‡≈’È¬ß‡™◊ÈÕ Y-M ‡æ’¬ßÕ¬à“ß‡¥’¬«∑’Ëºà“π°“√√–‡À‘¥·Àâß
„π™à«ß§«“¡‡¢â¡¢âπ‡¥’¬«°—∫∑’Ë∑¥ Õ∫¥â«¬™’« “√®“°πÈ”
‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâßæ∫«à“¡’§«“¡‡ªìπæ‘…µàÕ
‡´≈≈å¡–‡√Áß™àÕßª“°‡æ’¬ß‡≈Á°πâÕ¬

√Ÿª∑’Ë 1 √âÕ¬≈–¢Õß°“√√Õ¥™’«‘µ¢Õß‡´≈≈å¡–‡√Áß™àÕßª“°‡¡◊ËÕ∑¥ Õ∫¥â«¬™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß
®“°‰Õ‚´‡≈∑ CO4 (●) ‰Õ‚´‡≈∑ WU6 (■) ·≈–‰Õ‚´‡≈∑ WU10 (▲)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡‡¢â¡¢âπ¢Õß™’« “√∑’Ëºà“π°“√
√–‡À‘¥·Àâß®“°·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ µàÕ°“√¬—∫¬—Èß
°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‰¥â√âÕ¬≈– 50 (IC

50
) °—∫¬“ 5-FU

æ∫«à“¬“ 5-FU ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡´≈≈å¡–‡√Áß
™àÕßª“°¥’∑’Ë ÿ¥‚¥¬„Àâ§à“ IC

50
 ‡∑à“°—∫ 0.75 mg/ml  à«π™’« “√

®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß„πÀπà«¬¡‘≈≈‘°√—¡
µàÕ¡‘≈≈‘≈‘µ√(w/v) ®“°‰Õ‚´‡≈∑ CO4 ‰Õ‚´‡≈∑ WU6
·≈–‰Õ‚´‡≈∑ WU10 „Àâ§à“ IC

50
 ‡∑à“°—∫ 5.88 mg/ml,

34.83 mg/ml ·≈– 25.62 mg/ml  µ“¡≈”¥—∫

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…µàÕ‡´≈≈å¡–‡√Áß™àÕßª“°¢Õß™’«
 “√®“°µ—«‡™◊ÈÕ·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’  ‰Õ‚´‡≈∑ CO4
„Àâ§à“ IC

50
 ‡∑à“°—∫ 78 µg protein/ml ·≈– ”À√—∫

·∫§∑’‡√’¬‰Õ‚´‡≈∑ WU6 ·≈–‰Õ‚´‡≈∑ WU10  „Àâ§à“ IC
50

¡“°°«à“ 625 µg protein/ml (√Ÿª∑’Ë 2)  à«π PBS
∑’Ë„™â‡ªìπµ—«∑”≈–≈“¬™’« “√®“°µ—«‡™◊ÈÕæ∫«à“‰¡à¡’§«“¡‡ªìπæ‘…
µàÕ‡´≈≈å¡–‡√Áß™àÕßª“°
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√Ÿª∑’Ë 2 √âÕ¬≈–¢Õß°“√√Õ¥™’«‘µ¢Õß‡´≈≈å¡–‡√Áß™àÕßª“°‡¡◊ËÕ∑¥ Õ∫¥â«¬™’« “√®“°µ—«‡™◊ÈÕ®“°‰Õ‚´‡≈∑ CO4 (●)
‰Õ‚´‡≈∑ WU6 (■) ·≈–‰Õ‚´‡≈∑ WU10 (▲)

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬ ’́ ‡ªìπ°≈ÿà¡·∫§∑’‡√’¬

∑’Ë “¡“√∂ √â“ß “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë¡’§«“¡ ”§—≠
·≈–À≈“¬À≈“¬(3-5)  “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë “¡“√∂
µâ“π¡–‡√Áß®“°·∫§∑’‡√’¬°≈ÿà¡¥—ß°≈à“«°Á‡ªìπÀπ÷Ëß„π‡ªÑ“À¡“¬
¢Õß°“√»÷°…“§âπ§«â“‡æ◊ËÕ„Àâ‰¥â “√ ”§—≠∑’Ë®–π”¡“„™âª√–‚¬™πå
„π°“√√—°…“‚√§¡–‡√ÁßµàÕ‰ª„πÕπ“§µ ß“π«‘®—¬§√—Èßπ’È‰¥â»÷°…“
∂÷ß§«“¡ ”§—≠¢Õß·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ë¡’ƒ∑∏‘Ï
µâ“π¡–‡√Áß™àÕßª“° ‚¥¬·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’ ∑’Ë‰¥â
π”¡“∑¥ Õ∫ƒ∑∏‘Ïµâ“π¡–‡√Áß„π‡∫◊ÈÕßµâπæ∫«à“¡’ 3 ‰Õ‚´‡≈∑
‰¥â·°à ‰Õ‚´‡≈∑ CO4  ‰Õ‚´‡≈∑ WU10 ·≈–‰Õ‚´‡≈∑ WU6
·≈–‡¡◊ËÕ®”·π° “¬æ—π∏ÿåæ∫«à“‡ªìπ‡™◊ÈÕ Streptomyces
antibioticus strain 1022-257, Streptomyces  flaveolus
strain NRRLB-13334  ·≈– Streptomyces sp. b26
µ“¡≈”¥—∫(9) º≈°“√»÷°…“ƒ∑∏‘Ïµâ“π¡–‡√Áß™àÕßª“°¢Õß™’« “√
®“°πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëºà“π°“√√–‡À‘¥·Àâß®“°‰Õ‚´‡≈∑ CO4
æ∫«à“ “¡“√∂∑”≈“¬‡´≈≈å¡–‡√Áß‰¥â¥’°«à“‰Õ‚´‡≈∑ WU10
·≈– WU6 µ“¡≈”¥—∫  à«πƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß™’« “√
®“°µ—«‡™◊ÈÕ¢Õß‰Õ‚´‡≈∑ CO4 °Áæ∫«à“ “¡“√∂∑”≈“¬
‡´≈≈å¡–‡√Áß‰¥â¥’°«à“‰Õ‚´‡≈∑ WU6 ·≈– ‰Õ‚´‡≈∑ WU10

‡™àπ°—π ®“°º≈°“√»÷°…“§√—Èßπ’Èæ∫«à“™’« “√®“°πÈ”‡≈’È¬ß‡™◊ÈÕ
∑’Ëºà“π°“√√–‡À‘¥·Àâß„Àâƒ∑∏‘Ïµâ“π¡–‡√Áß¥’°«à“™’« “√®“°µ—«
‡™◊ÈÕ∑—Èß 3 ‰Õ‚´‡≈∑∑’Ëπ”¡“∑¥ Õ∫ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°
·∫§∑’‡√’¬·°√¡∫«°®–ª≈¥ª≈àÕ¬ “√ÕÕ°¡“πÕ°‡´≈≈å (10)

¥—ßπ—Èπ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ à«π„À≠àÕ“®∂Ÿ°ª≈¥ª≈àÕ¬
ÕÕ°¡“„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ®÷ß„Àâƒ∑∏‘Ï„π°“√µâ“π¡–‡√Áß¥’°«à“
¿“¬„πµ—«‡´≈≈å  ¥—ß‡™àπ√“¬ß“π∑’Ëæ∫ “√ mithramycin (MM)
∑’Ë¡’ƒ∑∏‘Ïµâ“π‡´≈≈å¡–‡√Áß≈”‰ â„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬
Streptomyces sp. AA030098 (11)

ß“π«‘®—¬§√—Èßπ’È„Àâº≈ Õ¥§≈âÕß°—∫ß“π«‘®—¬Õ◊ËπÊ ∑’Ëæ∫«à“
·∫§∑’‡√’¬ °ÿ≈ ‡µ√Áª‚µ¡—¬´’  “¡“√∂º≈‘µ™’« “√∑’Ë “¡“√∂
µâ“π‡´≈≈å¡–‡√Áß‰¥â  ¥—ß‡™àπ∑’Ë¡’√“¬ß“πæ∫«à“‡™◊ÈÕ
Streptomyces antibioticus  “¡“√∂º≈‘µ “√ pentostatin
´÷Ëß‡ªìπ purine nucleoside analog ∑’Ë‰¥â®“°°√–∫«π°“√À¡—°
¡’ƒ∑∏‘Ïµâ“π‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« ·µà„π¢≥–π—Èπ¬—ß‰¡à‡§¬
¡’°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π¡–‡√Áß™π‘¥Õ◊Ëπ(12) Õ’°√“¬ß“πÀπ÷Ëßæ∫«à“
‡™◊ÈÕ¥—ß°≈à“« “¡“√∂º≈‘µ “√ oviedomycin ÷́Ëß‡ªìπ “√
ª√–‡¿∑ anguclyclinone polyketide ∑’Ë “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß‡µâ“π¡  ‡´≈≈å¡–‡√ÁßªÕ¥ ·≈–
‡´≈≈å¡–‡√Áß≈”‰ â‰¥â(13)  à«π‡™◊ÈÕ Streptomyces flaveolus
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æ∫«à“¬—ß‰¡à‡§¬¡’√“¬ß“πƒ∑∏‘Ïµâ“π‡´≈≈å¡–‡√Áß¢Õß‡™◊ÈÕ¥—ß°≈à“«
Õ¬à“ß‰√°Áµ“¡æ∫«à“‡™◊ÈÕ Streptomyces flaveolus strain Tu
1240  “¡“√∂ —ß‡§√“–Àå “√ T=irandamycin A ∑’Ë¡’ƒ∑∏‘Ï
∑”≈“¬‡™◊ÈÕ®ÿ≈™’æµà“ßÊ(14) πÕ°®“°π—Èπ¡’°“√§âπæ∫ “√
angucycline landomycin E (LE) ·≈– “√ guanine-7-
oxide ®“°‡™◊ÈÕ  Streptomyces spp. ∑’Ë¡’ƒ∑∏‘Ïµâ“π‡´≈≈å¡–‡√Áß
™àÕßª“°·≈–‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«(7, 15) ‰¥â ‚¥¬∑’Ë°≈‰°
°“√µ“¬¢Õß‡´≈≈å¡–‡√Áß‡°’Ë¬«¢âÕß°—∫°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√µ“¬
·∫∫Õ–æÕæ‚∑´‘ (7, 16) Õ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“§√—Èßπ’È
æ∫«à“ƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß™’« “√®“°·∫§∑’‡√’¬¥—ß°≈à“«¬—ßµË”°«à“
¬“µâ“π¡–‡√Áß 5-FU ∑—Èßπ’È‡π◊ËÕß¡“®“° “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ
¬—ß‰¡àÕ¬Ÿà„π√Ÿª∑’Ë∫√‘ ÿ∑∏‘Ï  ¬“ 5-FU ∑’Ëπ”¡“„™â„π°“√»÷°…“
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