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„π‡¢µÕπÿ√—°…åæ—π∏ÿ°√√¡æ◊™  æ◊Èπ∑’Ë‚§°¿Ÿµ“°“ Õ”‡¿Õ¿Ÿ‡«’¬ß ®—ßÀ«—¥¢Õπ·°àπ

ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—Ëπ·≈–µâ“π°“√°≈“¬æ—π∏ÿå¢Õß ¡ÿπ‰æ√ 5 ™π‘¥
„π«ß»å Euphorbiaceae „π‡¢µÕπÿ√—°…åæ—π∏ÿ°√√¡æ◊™  æ◊Èπ∑’Ë‚§°¿Ÿµ“°“

Õ”‡¿Õ¿Ÿ‡«’¬ß ®—ßÀ«—¥¢Õπ·°àπ
Antioxidation and Antimutagenicity of Five Plants in

Euphorbiaceae in Plant Genetics Conservation at Khok Phutaka,
Amphur Phuwiang, Khon Kaen
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∫∑§—¥¬àÕ

°“√»÷°…“π’È‰¥âµ√«® Õ∫ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ ƒ∑∏‘Ï°≈“¬æ—π∏ÿå·≈–µâ“π°“√°≈“¬æ—π∏ÿå¢Õß “√ °—¥ 6 ™π‘¥

¢Õß ¡ÿπ‰æ√ 5 ™π‘¥„π«ß»å Euphorbiaceae ‚¥¬µ√«® Õ∫ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—Ëπ¥â«¬«‘∏’ DPPH radical scavenging

·≈–ƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå·≈–µâ“π°“√°≈“¬æ—π∏ÿå‚¥¬«‘∏’ preincubation bacterial mutation assay ·≈–µ√«® Õ∫

ª√‘¡“≥ “√øï‚π≈‘§√«¡‚¥¬«‘∏’ Folin-Ciocalteu æ∫«à“ “√ °—¥®“°°‘Ëß/≈”µâπ¡–¢“¡ªÑÕ¡¡’ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ Ÿß ÿ¥

√Õß≈ß¡“§◊Õ  “√ °—¥®“° à«π°‘Ëß/≈”µâπ¢Õß‡À¡◊Õ¥‚≈¥ > „∫¢Õß‡À¡◊Õ¥‚≈¥ > ¢“ßÕ”‰æ(∑—Èßµâπ) > ¡–¬¡‡∂◊ËÕπ(∑—Èßµâπ)

> ≈Ÿ°„µâ„∫(∑—Èßµâπ)  ÷́Ëß¡’§à“ EC50 ‡∑à“°—∫ 4.92, 5.56, 5.87, 6.49, 22.94 ·≈– 23.76 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

µ“¡≈”¥—∫ ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ¢Õß “√ °—¥‡À≈à“π’È·ª√º—πµ√ß°—∫ª√‘¡“≥ “√øï‚π≈‘§√«¡   “√ °—¥∑ÿ°™π‘¥‰¡à¡’

ƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå‡¡◊ËÕ∑¥ Õ∫„π¿“«–∑’Ë¡’·≈–‰¡à¡’ S-9 mix µàÕ‡™◊ÈÕ  Salmonella typhimurium  TA98 ·≈– TA100

°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿåµàÕ TA98 „π¿“«–∑’Ë‰¡à¡’ S-9 mix ·≈–¡’ “√¡“µ√∞“π AF2 æ∫«à“ “√ °—¥

¡“®“°¡–¢“¡ªÑÕ¡¡’ƒ∑∏‘Ï Ÿß ÿ¥ √Õß≈ß¡“§◊Õ  “√ °—¥®“°¢“ßÕ”‰æ ≈Ÿ°„µâ„∫ ¡–¬¡‡∂◊ËÕπ „∫‡À¡◊Õ¥‚≈¥ ‚¥¬ “√

 °—¥®“°°‘Ëß/≈”µâπ¢Õß‡À¡◊Õ¥‚≈¥¡’ƒ∑∏‘ÏµË” ÿ¥  °√≥’∑¥ Õ∫°—∫ TA100 „π¿“«–∑’Ë‰¡à¡’ S-9 mix ·≈– AF2 æ∫«à“

 “√ °—¥∑ÿ°™π‘¥¬°‡«âπ„∫‡À¡◊Õ¥‚≈¥¡’ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿåµË”  à«πº≈°“√∑¥ Õ∫„π¿“«–∑’Ë¡’ S-9 mix ·≈–

2-AA  æ∫«à“ “√ °—¥∑ÿ°™π‘¥µâ“π°“√°≈“¬æ—π∏ÿå‰¥â¥’∑—ÈßµàÕ TA98 ·≈– TA100 ®“°°“√»÷°…“π’È √ÿª‰¥â«à“ ¡ÿπ‰æ√

∑—Èß 5 ™π‘¥ π’È¡’»—°¬¿“æ∑’Ë‡À¡“– ¡®–π”‰ªæ—≤π“‡ªìπº≈‘µ¿—≥±å ÿ¢¿“æ

1√Õß»“ µ√“®“√¬å  »Ÿπ¬å«‘®—¬·≈–æ—≤π“º≈‘µ¿—≥±å ÿ¢¿“æ®“° ¡ÿπ‰æ√ §≥–‡¿ —™»“ µ√å   ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2π—°«‘®—¬  »Ÿπ¬å«‘®—¬·≈–æ—≤π“º≈‘µ¿—≥±å ÿ¢¿“æ®“° ¡ÿπ‰æ√ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
3√Õß»“ µ√“®“√¬å  ¿“§«‘™“°“¬«‘¿“§»“ µ√å  §≥–·æ∑¬»“ µ√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*corresponding author, e-mail: bungorn@kku.ac.th
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Abstract

Antioxidative, mutagenic and antimutagenic activities of six crude extracts from five medicinal plants

of Euphorbiaceae were investigated in this study. Antioxidative activity was examined using DPPH radical

scavenging assay while mutagenicity and antimutagenicity were evaluated by bacterial mutation assay.

The total phenolic content was also determined using the Folin-Ciocalteu method. The results demonstrated that

the extract of Phyllanthus emblica (twig/stem) had strongest antioxidative activity. The order of higher to lower

antioxidative activity of the other extracts are from Aporusa villosa (twig/stem) > A. villosa (leaf) > P. virgatus

(whole plant) > Sauropus quadrangularis (whole plant) > P. amarus (whole plant) with EC
50
 of 4.92, 5.56, 5.87,

6.47, 22.94 and 23.76 µg/ml, respectively. The EC
50
  of these extracts correlate with their total phenolic

contents.

All extracts did not show mutagenicity in both - S-9 mix and +S-9 mix conditions in the tested

Salmonella typhimurium TA98 and TA100. The antimutagenicity studies revealed that P. emblica extract

showed the highest activity to TA98 in the absence of S-9 mix condition with the standard mutagen AF2. The

order of antimutagenicity for the other extracts are P. virgatus > P. amarus > S. quadrangularis > A. villosa

(leaf)  > A. villosa (twig/stem). For TA100 in the presence of  S-9 mix and AF2, all extracts had  very low

antimutagenicity  except A. villosa (leaf) extract. All extracts showed strong antimutagenicity to both TA98

and TA100 in the presence of S-9 mix and 2-AA. Therefore, it is concluded that these five plants in

Euphorbiaceae have potential for future development of herbal health products.

§” ”§—≠: ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—Ëπ, ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå, ¬ŸøÕ√å‡∫’¬´’, ¡–¢“¡ªÑÕ¡, ‡À¡◊Õ¥‚≈¥, ¢“ßÕ”‰æ,

¡–¬¡‡∂◊ËÕπ,  ≈Ÿ°„µâ„∫

Keywords: antioxidative, antimutagenicity, euphorbiaceae, Phyllanthus emblica, Aporusa villosa, P. virgatus,

    Sauropus quadrangularis, P .amarus

∫∑π”

ª√–‡∑»‰∑¬¡’§«“¡À≈“°À≈“¬∑“ß™’«¿“æ

„π¥â“πæ◊™‡ªìπÕ¬à“ß¡“° æ∫«à“æ◊Èπ∑’ËªÉ“‰¡â‡À≈◊ÕÕ¬Ÿà

ª√–¡“≥ 106 ≈â“π‰√à À√◊Õ √âÕ¬≈– 33 ¢Õßæ◊Èπ∑’Ë

„πª√–‡∑» ( ”π—°Õÿ∑¬“π·Ààß™“µ‘ ,  2545)

°“√Õπÿ√—°…åæ◊Èπ∑’Ë·≈–æ—π∏ÿåæ◊™®÷ß‡ªìπ ‘Ëß∑’Ë ”§—≠Õ¬à“ß¬‘Ëß

‚§°¿Ÿµ“°“  ‡ªìπæ◊Èπ∑’Ë “∏“√≥–Õ¬Ÿà„π‡¢µµ”∫≈

‡¡◊Õß‡°à“æ—≤π“  Õ”‡¿Õ¿Ÿ‡«’¬ß ®—ßÀ«—¥¢Õπ·°àπ

µ‘¥°—∫Õÿ∑¬“π·Ààß™“µ‘¿Ÿ‡«’¬ß ÷́Ëß√“…Æ√‰¥âπâÕ¡‡°≈â“

∂«“¬∑’Ë “∏“√≥π’È·¥à ¡‡¥Á®æ√–‡∑æ√—µπ√“™ ÿ¥“œ

 ¬“¡∫√¡√“™°ÿ¡“√’  ‡æ◊ËÕ„™â‡ªìπæ◊Èπ∑’Ë¥”‡π‘πß“π

„π‚§√ß°“√Õπÿ√—°…åæ—π∏ÿ°√√¡æ◊™Õ—π‡π◊ËÕß¡“®“°

æ√–√“™¥”√‘  æ◊Èπ∑’Ë∑—ÈßÀ¡¥ 694 ‰√à 58 µ“√“ß«“

 ¿“æ∑—Ë«‰ª‡ªìπ¿Ÿ‡¢“À‘π ¡’æ—π∏ÿå‰¡âÀ≈“°À≈“¬™π‘¥

 —ß§¡‰¡â¬◊πµâπ‡ªìπ°≈ÿà¡‡µÁß√—ß  —ß§¡‰¡âæ◊Èπ≈à“ß

ª√–°Õ∫¥â«¬æ◊™®”π«π¡“°°«à“ 38 «ß»å  ·≈–

 à«π„À≠à‡ªìπæ◊™«ß»å∂—Ë« ·≈–¬—ß¡’æ◊™À≈“¬™π‘¥„π«ß»å

Euphorbiaceae

Euphorbiaceae  À√◊Õ‡√’¬°«à“ Euphorb family

‡ªìπ«ß»å∑’Ë¡’æ◊™ª√–¡“≥ 300 genus 7,500 species

À≈“¬™π‘¥‡ªìπæ◊™∑’Ë √Ÿâ ®—°¥’·≈–π”¡“„™â ‡ªìπ à«π

ª√–°Õ∫¢Õß¬“‰∑¬ ‰¥â·°à  ¡–¢“¡ªÑÕ¡ ≈Ÿ°„µâ„∫

‡ªìπµâπ ‰¥â¡’√“¬ß“πƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß≈Ÿ°„µâ„∫
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À≈“¬¥â“π ‰¥â·°à ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå·≈–µâ“π¡–‡√Áß

(Sripanidkulchai et al., 2002a; Rajeshkumar et al.,

2002) µâ“π‰«√— µ—∫Õ—°‡ ∫·≈–¡–‡√Áßµ—∫ (Thyagarajan

et al., 1998; Rajeshkumar and Kuttan, 2000; Jeena

et al., 1999; Sripanidkulchai et al., 2002b) ª°ªÑÕßµ—∫

®“°æ‘…¢Õß·Õ≈°ÕŒÕ≈å (Faremi et al., 2008) ·≈–

µâ“π°“√‡°‘¥¡–‡√Áß„π°√–‡æ“–Õ“À“√ (Raphael et al.,

2006)   ”À√—∫¡–¢“¡ªÑÕ¡¡’√“¬ß“πƒ∑∏‘ÏÀ≈“¬™π‘¥

‡™àπ°—π ‰¥â·°à ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ·≈–ªÑÕß°—π°“√

‡°‘¥·º≈„π°√–‡æ“–Õ“À“√ (Liu et al., 2008;

Bandyopadhyay et al., 2000) ƒ∑∏‘Ïµâ“π¡–‡√Áßµ—∫

(Jeena et al., 1999)  πÕ°®“°æ◊™ Õß™π‘¥π’È·≈â«¬—ß¡’

æ◊™„π«ß»å Euphorbiaceae Õ◊ËπÊ∑’Ë¡’√“¬ß“πƒ∑∏‘Ï

∑“ß™’«¿“æ ‰¥â·°à À≠â“„µâ„∫¡’ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ

·≈–æ‘…µàÕÀ—«„® (Chularojmontri et al., 2005) ‡ªìπµâπ

æ◊™ à«π„À≠àæ∫¡’ “√‚æ≈’øï‚π≈‘§√«¡‡ªìπÕß§åª√–°Õ∫

¥—ßπ—Èπ®÷ßπ‘¬¡À“ª√‘¡“≥‚¥¬«‘∏’ Folin-Ciocalteu

‚¥¬„™â°√¥øï‚π≈‘§ ‡™àπ °√¥·∑ππ‘§ ‡ªìπ “√¡“µ√∞“π

(Makkar et al., 1993) ®“°°“√ ”√«®·≈–√«∫√«¡

æ◊™„π«ß»å Euphorbiaceae  „πæ◊Èπ∑’Ë‚§°¿Ÿµ“°“æ∫

¡’À≈“¬™π‘¥ ß“π«‘®—¬π’È®÷ßª√– ß§å®–µ√«® Õ∫‡ª√’¬∫‡∑’¬∫

ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ·≈–µâ“π°“√À≈“¬æ—π∏ÿå¢Õß “√

 °—¥®“° ¡ÿπ‰æ√∑—Èß 5 ™π‘¥ ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈

 π—∫ πÿπ§«“¡À≈“°À≈“¬∑“ß™’«¿“æ¢Õßæ◊™·≈–

ƒ∑∏‘Ï∑“ß™’«¿“æ ÷́Ë ß®–‰¥â„™â ‡ªìπª√–‚¬™πå

„π°“√æ—≤π“‡ªìπº≈‘µ¿—≥±å ÿ¢¿“æ

«‘∏’°“√«‘®—¬

1.  “√‡§¡’ ·≈–‡™◊ÈÕ∑’Ë„™â∑¥ Õ∫

 “√‡§¡’°àÕ°≈“¬æ—π∏ÿå¡“µ√∞“π 2 ™π‘¥

‰¥â√—∫Õ¿‘π—π∑π“°“√®“° Professor T Matsushima

(Japan Bioassay Laboratory, ª√–‡∑»≠’ËªÿÉπ) §◊Õ

2-aminoanthracene (2-AA) ·≈– 2-aminofluorene

(AF2) ;  “√‡§¡’®“° Sigma  §◊Õ NADH ·≈– NADPH,

G-6-P, tannic acid, α-tocopherol;  “√‡§¡’®“° Fluka

§◊Õ 2,2′-diphenyl-picrylhydrazine (DPPH);  “√‡§¡’

®“° Merck §◊Õ Folin-Ciocalteu phenol reagent;  “√

‡§¡’®“° Ajax Finechem §◊Õ sodium carbonate; «‘µ“¡‘π

´’®“° Carlo; dimethylsulfoxide (DMSO) ®“° Labscan;

 “√‡§¡’Õ◊ËπÊ ‡ªìπ AR grade ¢Õß Merck  À√◊Õ  BDH

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â§◊Õ Bacto Ager (Difo)  ·≈–  Oxoid

nutrient (Unipath)   à«π‡™◊ÈÕ∑’Ë„™â∑¥ Õ∫ §◊Õ Salmonella

typhimurium TA98 ·≈– TA100 (‰¥â√—∫

Õ¿‘π—π∑π“°“√®“°  Professor T. Matsushima  ·≈–

».¥√. Õÿ…≥’¬å  «‘π‘®‡¢µ§”π«≥)

2. °“√‡µ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

‡°Á∫µ—«Õ¬à“ßæ◊™®“°‡¢µÕπÿ√—°…åæ—π∏ÿ°√√¡

æ◊™æ◊Èπ∑’Ë‚§°¿Ÿµ“°“  Õ”‡¿Õ¿Ÿ‡«’¬ß  ®—ßÀ«—¥¢Õπ·°àπ

„π«ß»å Euphorbiaceae  5 ™π‘¥ ÷́Ëßæ‘ Ÿ®πå‡Õ°≈—°…≥å

æ◊™‚¥¬‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈®“°ÀÕæ√√≥‰¡â

·Ààßª√–‡∑»‰∑¬ ·≈–‡°Á∫µ—«Õ¬à“ß herbarium

‰«â∑’Ë»Ÿπ¬å«‘®—¬·≈–æ—≤π“º≈‘µ¿—≥±å ÿ¢¿“æ®“° ¡ÿπ‰æ√

§≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚¥¬‡ªìπæ◊™

¥—ßπ’È §◊Õ 1) ‡À¡◊Õ¥‚≈¥ (Aporusa villosa, KP016),

2) ¡–¢“¡ªÑÕ¡ (Phyllanthus emblica, KP021),

3) ≈Ÿ°„µâ„∫ (P. amarus, KP003), 4) ¢“ßÕ”‰æ (P. virgatus,

KP004), 5) ¡–¬¡‡∂◊ËÕπ (Sauropus quadrangularis,

KP029)  ¡“≈â“ß„Àâ –Õ“¥ À—Ëπ‡ªìπ™‘Èπ‡≈Á°Ê Õ∫·Àâß

∑’ËÕÿ≥À¿Ÿ¡‘ 40 ÌC  ®ππÈ”Àπ—°§ß∑’Ë  ®“°π—Èπ∫¥„Àâ≈–‡Õ’¬¥

π”¡“À¡—°„π 50 % ‡Õ∑“πÕ≈ ‡ªìπ‡«≈“ 7 «—π

‚¥¬§π‡ªìπ√–¬–Ê ®“°π—Èπ°√Õß  π” à«π„ ¡“ªíòπ

‡À«’Ë¬ß∑’Ë 500g  ‡ªìπ‡«≈“ 5 π“∑’  π” à«π≈Õ¬

(supernatant)  ¡“∑”„Àâ·Àâß‚¥¬„™â‡§√◊ËÕß√–‡À¬·Àâß

·∫∫À¡ÿπ·≈–‡§√◊ËÕß√–‡À¬·Àâß‚¥¬„™â§«“¡‡¬Áπ ™—ËßπÈ”

Àπ—°·Àâß®“° à«π °—¥ ¡ÿπ‰æ√‡æ◊ËÕÀ“  %  yield

3. °“√«‘‡§√“–Àåª√‘¡“≥ “√øï‚π≈‘§√«¡

„™â«‘∏’ Folin-Ciocalteu (Makkar et al., 1993)

‚¥¬π” “√ °—¥ ¡ÿπ‰æ√¡“≈–≈“¬„π 50 %  ‡Õ∑“πÕ≈

„Àâ¡’§«“¡‡¢â¡¢âπ 5 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√  ®“°π—Èπ sonicate

‡ªìπ‡«≈“ 30 π“∑’  À“°¡’µ–°Õπ„Àâ°√Õß  ·≈–

π” “√≈–≈“¬ ¡ÿπ‰æ√ª√‘¡“µ√ 50-100 ‰¡‚§√≈‘µ√

08 7/1/09, 7:05 PM438



439KKU Res J 14 (5) : May 2009
ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ·≈–µâ“π°“√°≈“¬æ—π∏ÿå¢Õß ¡ÿπ‰æ√ 5 ™π‘¥„π«ß»å  Euphorbiaceae
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¡“ª√—∫¥â«¬πÈ”°≈—Ëπ„Àâ¡’ª√‘¡“µ√√«¡ 0.5 ¡‘≈≈‘≈‘µ√

®“°π—Èπ‡µ‘¡ Folin reagent  ®”π«π 0.25 ¡‘≈≈‘≈‘µ√ ·≈–

20 % sodium carbonate  0.25 ¡‘≈≈‘≈‘µ√  º ¡

„Àâ‡¢â“°—π·≈–µ—Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 40 π“∑’

π”‰ª«—¥°“√¥Ÿ¥°≈◊π· ß∑’Ë 725 π“‚π¡‘‡µÕ√å ®“°π—Èπ

§”π«≥À“ª√‘¡“≥ “√øï‚π≈‘§√«¡ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫

slope ¢Õß°√“ø¡“µ√∞“π¢Õß°√¥·∑ππ‘§

·≈–· ¥ß§à“‡ªìπ ¡¥ÿ≈¬å¢Õß°√¥·∑ππ‘§„πÀπà«¬

¡‘≈≈‘°√—¡/ °√—¡ ¢Õß “√ °—¥

4. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ

∑¥ Õ∫¥â«¬«‘∏’ DPPH radical scavenging

assay (Aruoma et al., 1997)  ‚¥¬≈–≈“¬ à«π °—¥

 ¡ÿπ‰æ√∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ„π‡¡∑“πÕ≈ ·≈–π”¡“

®”π«π 2.8 ¡‘≈≈‘≈‘µ√ º ¡°—∫ 1 ¡‘≈≈‘‚¡≈“√å DPPH

∑’Ë≈–≈“¬„π‡¡∑“πÕ≈ ®”π«π 0.2 ¡‘≈≈‘≈‘µ√ ®“°π—Èπ

∑‘Èß‰«â„Àâ‡°‘¥ªØ‘°‘√‘¬“ 15 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π”‰ª«—¥

°“√¥Ÿ¥°≈◊π· ß∑’Ë 515 π“‚π¡‘‡µÕ√å ‡æ◊ËÕÀ“ª√‘¡“≥

DPPH ∑’Ë ‡À≈◊Õ‡∑’¬∫°—∫À≈Õ¥§«∫§ÿ¡∑’Ë‰¡à„™â

 “√≈–≈“¬ ¡ÿπ‰æ√ ®“°π—Èππ”‰ªÀ“§«“¡ —¡æ—π∏å

§à“°“√¥Ÿ¥°≈◊π· ß·≈–§«“¡‡¢â¡¢âπ (r2) ́ ÷ËßµâÕß‰¡àµË”°«à“

0.95 ·≈–§”π«≥À“§«“¡‡¢â¡¢âπ¢Õß “√ °—¥

 ¡ÿπ‰æ√∑’Ë “¡“√∂®—∫Õπÿ¡Ÿ≈Õ‘ √–‰¥â 50 % (EC
50
)

‚¥¬„™â«‘µ“¡‘πÕ’·≈–«‘µ“¡‘π´’‡ªìπ “√¡“µ√∞“π‡æ◊ËÕ„™â

‡ª√’¬∫‡∑’¬∫§à“ EC
50

5. °“√∑¥ Õ∫°“√°≈“¬æ—π∏ÿå ·≈–

µâ“π°“√°≈“¬æ—π∏ÿå

‡µ√’¬¡ S-9 mix ª√–°Õ∫¥â«¬ 10 %  ¢Õß

microsomal fraction (S-9) ∑’Ë‡µ√’¬¡®“°µ—∫¢ÕßÀπŸ¢“«

(Sprague Dawley rat)  ‡æ»ºŸâ  ‚¥¬«‘∏’¢Õß Matsushima

et al. (1976)  ´÷Ëß¡’§à“‚ª√µ’πª√–¡“≥ 35 ¡‘≈≈‘°√—¡

µàÕ¡‘≈≈‘≈‘µ√, KCl 33 ¡‘≈≈‘‚¡≈“√å, MgCl
2
 8 ¡‘≈≈‘‚¡≈“√å,

G-6-P  5 ¡‘≈≈‘‚¡≈“√å , NADPH 4 ¡‘≈≈‘‚¡≈“√å, NADH

4 ¡‘≈≈‘‚¡≈“√å, sodium phosphate buffer 100 ¡‘≈≈‘‚¡≈“√å,

pH 7.4  „™â«‘∏’ preincubation method (Ames, 1972;

Araki et al., 1984; Sripanidkulchai et al., 2001; 2002a)

‚¥¬π” “√ °—¥ ¡ÿπ‰æ√¡“≈–≈“¬„π DMSO „Àâ¡’

§«“¡‡¢â¡¢âπ 100 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√  ®“°π—Èπ

°√Õßºà“π·ºàπ‡¡¡‡∫√π¢π“¥ 0.2 ‰¡‚§√‡¡µ√

π” “√≈–≈“¬ ¡ÿπ‰æ√∑’Ë‰¥â„π§«“¡‡¢â¡¢âπµà“ßÊ

‰ªº ¡°—∫‡™◊ÈÕ∑’Ë„™â∑¥ Õ∫ 0.1 ¡‘≈≈‘≈‘µ√ (‡ªìπ‡™◊ÈÕ

S. typhimurium TA98 ·≈– TA100 ∑’Ë‡≈’È¬ß‰«â 18 ™—Ë«‚¡ß

„Àâ§à“ OD650 ‡∑à“°—∫ 0.3-0.5) ‡µ‘¡ 0.5 ¡‘≈≈‘≈‘µ√

¢Õß S-9 mix (¿“«–+S-9 mix) À√◊Õ 0.5 ¡‘≈≈‘≈‘µ√

¢Õß 0.1 ‚¡≈“√å phosphate buffer (¿“«–-S- 9 mix)

‡¡◊ËÕ incubate ‰«â∑’Ë 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“

30 π“∑’ ·≈â«π”¡“‡µ‘¡ top agar ·≈–‡∑≈ß minimal

glucose agar plate ·≈– incubate ∑’Ë 37 Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ®“°π—Èππ—∫®”π«π revertant colony

π”§à“ background (´÷Ëß‡ªìπ§à“∑’Ë‰¥â®“°°“√„™â DMSO

·∑π “√≈–≈“¬∑’Ë∑¥ Õ∫) ‰ª≈∫ÕÕ°°àÕπ°“√§”π«≥

®”π«π revertant ∑’Ë‡æ‘Ë¡¢÷Èπ®“°°“√∑¥ Õ∫°“√°≈“¬

æ—π∏ÿå¢Õß “√ °—¥ ¡ÿπ‰æ√

 ”À√—∫°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå

„™â«‘∏’°“√‡¥’¬«°—∫¢â“ßµâπ·µà‡µ‘¡ “√°àÕ°“√°≈“¬æ—π∏ÿå

¡“µ√∞“π  √à«¡°—∫ “√ °—¥ ¡ÿπ‰æ√ ‚¥¬„™â  2-AA

(0.5 ‰¡‚§√°√—¡ ∑—Èß ”À√—∫ TA98 ·≈– TA100)

„π¿“«–∑’Ë¡’ S-9 mix ·≈–„™â AF2 (0.1 ‰¡‚§√°√—¡

 ”À√—∫ TA98 À√◊Õ 0.01 ‰¡‚§√°√—¡  ”À√—∫ TA100)

„π¿“«–∑’Ë‰¡à¡’ S-9 mix ‚¥¬∑” positive control

∑’Ë¡’‡©æ“– “√°àÕ°≈“¬æ—π∏ÿå¡“µ√∞“π§Ÿà¢π“π∑ÿ°°“√

∑¥≈Õß ∑ÿ°°“√∑¥≈Õß´È” 2-3 §√—Èß

6. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°√≥’∑¥≈Õß°“√°≈“¬æ—π∏ÿå°”Àπ¥«à“®–„Àâ

º≈∫«°‡¡◊ËÕ “√ °—¥ ¡ÿπ‰æ√„Àâ§à“ revertant colony

 Ÿß°«à“§à“¢Õß background 2 ‡∑à“ ·≈–· ¥ß

dose-response relationship (Sripanidkulchai et al.,

2002c)  à«π°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå · ¥ß

§à“‡ªìπ % inhibition ¢Õß°“√‡°‘¥ revertant „π¿“«–

∑’Ë¡’ “√°àÕ°≈“¬æ—π∏ÿå¡“µ√∞“π ·≈–‡ªìπ dose response

relationship (% inhibition = [a - b] 100/ a ‚¥¬

a  = §à“ revertant „π¿“«–∑’Ë¡’ “√°àÕ°≈“¬æ—π∏ÿå¡“µ√∞“π

·≈– b = §à“ revertant „π¿“«–∑’Ë¡’ “√°àÕ°≈“¬æ—π∏ÿå

¡“µ√∞“π√à«¡°—∫ “√ °—¥ ¡ÿπ‰æ√)
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1. ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ·≈–ª√‘¡“≥

 “√øï‚π≈‘§√«¡¢Õß “√ °—¥ ¡ÿπ‰æ√

º≈°“√µ√«® Õ∫ “√ °—¥¢Õß ¡ÿπ‰æ√ 5 ™π‘¥

´÷Ëß√«¡‡ªìπ 6  “√ °—¥„π«ß»å Euphorbiaceae  æ∫«à“

∑ÿ°™π‘¥¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â¥’ ‚¥¬ “√ °—¥®“°

 à«π°‘Ëß/≈”µâπ¢Õß¡–¢“¡ªÑÕ¡¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’

∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ  “√ °—¥®“° à«π°‘Ëß/≈”µâπ·≈–

„∫¢Õß‡À¡◊Õ¥‚≈¥   “√ °—¥®“°∑—Èßµâπ¢Õß¢“ßÕ”‰æ

¡–¬¡‡∂◊ËÕπ  ·≈–≈Ÿ°„µâ„∫ ´÷Ëß¡’µ—« EC
50
  ‡∑à“°—∫ 4.92,

5.56, 5.87, 6.49, 22.94 ·≈– 23.75 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√

µ“¡≈”¥—∫ ‚¥¬ “√¡“µ√∞“π«‘µ“¡‘π ’́ ·≈–«‘µ“¡‘πÕ’„Àâ§à“

EC
50
 ‡∑à“°—∫ 3.61 ·≈– 6.12  ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√

µ“¡≈”¥—∫ ‚¥¬∑’Ë % CV (coefficient of variation)

 ”À√—∫ intra assay ‡∑à“°—∫ 0.16 (n=8) ·≈– intra assay

‡∑à“°—∫ 0.11 (n=17) ÷́Ëßƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–®“° “√

 °—¥‡À≈à“π’È Õ¥§≈âÕß°—∫ª√‘¡“≥ “√øï‚π≈‘§√«¡

´÷Ëßæ∫‰¥â Ÿß ÿ¥„π “√ °—¥®“°°‘Ëß/≈”µâπ¡–¢“¡ªÑÕ¡ ·≈–

√Õß≈ß¡“§◊Õ®“°°‘Ëß/≈”µâπ‡À¡◊Õ¥‚≈¥,  à«π∑—Èßµâπ¢Õß

¢“ßÕ”‰æ, „∫‡À¡◊Õ¥‚≈¥,  à«π∑—Èßµâπ¢Õß¡–¬¡‡∂◊ËÕπ

·≈–≈Ÿ°„µâ„∫ ´÷Ëß‡∑à“°—∫ 506.6±12.9, 376.7±17.5,

366.5±18.4, 275.7±10.4, 160.1±4.4 ·≈– 132.6±8.7
¡‘≈≈‘°√—¡/°√—¡ µ“¡≈”¥—∫ (µ“√“ß∑’Ë1)

2. ƒ ∑ ∏‘Ï ° “ √ ° ≈ “ ¬ æ— π ∏ÿå · ≈ – µâ “ π

°“√°≈“¬æ—π∏ÿå¢Õß “√ °—¥ ¡ÿπ‰æ√

°“√∑¥ Õ∫ƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå¢Õß “√ °—¥

 ¡ÿπ‰æ√ 6 ™π‘¥®“°æ◊™∑—Èß 5 ™π‘¥ ‰¡àæ∫ƒ∑∏‘Ï°àÕ°“√

°≈“¬æ—π∏ÿåµàÕ TA98 ·≈– TA100 ∑—Èß„π¿“«–∑’Ë¡’·≈–

‰¡à¡’ S-9 mix ‚¥¬∑’Ë “√¡“µ√∞“π 2-AA ·≈– AF2

· ¥ßº≈∫«°™—¥‡®π (µ“√“ß∑’Ë2)

 ”À√—∫ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå∑’Ë∑¥ Õ∫µàÕ

TA98 „π¿“«–∑’Ë¡’ “√¡“µ√∞“π AF2 ·≈–‰¡à¡’ S-9 mix

π—Èπæ∫«à“ “√ °—¥®“°¡–¢“¡ªÑÕ¡¡’ƒ∑∏‘Ïµâ“π°“√°≈“¬

æ—π∏ÿå Ÿß ÿ¥ √Õß≈ß¡“§◊Õ “√ °—¥®“°¢“ßÕ”‰æ ≈Ÿ°„µâ„∫

¡–¬¡‡∂◊ËÕπ „∫‡À¡◊Õ¥‚≈¥ ‚¥¬„Àâ§à“ IC
50
 ‡∑à“°—∫ 4.9,

6.7, 8.0, 8.8, ·≈– 9.3  ¡‘≈≈‘°√—¡/ plate  µ“¡≈”¥—∫

 à«π “√ °—¥®“°°‘Ëß/≈”µâπ‡À¡◊Õ¥‚≈¥¡’ƒ∑∏‘Ïµâ“π°“√

°≈“¬æ—π∏ÿåµË” ÿ¥  ‚¥¬¡’§à“ IC
50
  Ÿß°«à“ 10 ¡‘≈≈‘°√—¡/

plate (√Ÿª∑’Ë1 ° ·≈–µ“√“ß∑’Ë 3)  °√≥’∑¥ Õ∫°—∫

TA100 „π¿“«–∑’Ë¡’ AF2 ·≈–‰¡à¡’ S-9 mix π—Èπæ∫

«à“ “√ °—¥ ¡ÿπ‰æ√‡°◊Õ∫∑—ÈßÀ¡¥¡’ƒ∑∏‘Ïµâ“π°“√

°≈“¬æ—π∏ÿåµË”  ∑”„Àâ§à“ IC
50
 ¡“°°«à“ 10 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘µ√ ¬°‡«âπ„∫‡À¡◊Õ¥‚≈¥´÷Ëß¡’ƒ∑∏‘Ïµâ“π°“√

°≈“¬æ—π∏ÿå‰¥â ·≈–„Àâ§à“ IC
50 

‡∑à“°—∫ 8.3 ¡‘≈≈‘°√—¡/

plate  (√Ÿª∑’Ë1 ¢ ·≈–µ“√“ß∑’Ë 3)

°“√∑¥ Õ∫„π¿“«–∑’Ë¡’ S-9 mix µàÕ “√

¡“µ√∞“π 2-AA æ∫«à“ “√ °—¥ ¡ÿπ‰æ√∑ÿ°™π‘¥¡’

§«“¡ “¡“√∂„π°“√µâ“π°“√°≈“¬æ—π∏ÿå‰¥â¥’  ‚¥¬

æ∫«à“°√≥’ TA98 π—Èπ “√ °—¥∑’Ë„Àâº≈‡√’¬ß≈”¥—∫®“°

 Ÿß ÿ¥≈ß¡“§◊Õ®“°¡–¢“¡ªÑÕ¡(°‘Ëß/≈”µâπ) > ‡À¡◊Õ¥

‚≈¥(°‘Ëß/≈”µâπ) > ¢“ßÕ”‰æ(∑—Èßµâπ) > ‡À¡◊Õ¥‚≈¥(„∫)

> ¡–¬¡‡∂◊ËÕπ(∑—Èßµâπ) > ≈Ÿ°„µâ„∫(∑—Èßµâπ)  ´÷Ëß„Àâ§à“

IC
50
 ‡∑à“°—∫ 0.5, 0.6, 1.1, 1.8, 2.1 ·≈– 7.8 ¡‘≈≈‘°√—¡/

plate  µ“¡≈”¥—∫(√Ÿª∑’Ë1 § ·≈–µ“√“ß∑’Ë 3) °√≥’

∑¥ Õ∫„π¿“«–∑’Ë¡’ S-9 mix µàÕ “√¡“µ√∞“π 2-AA

µàÕ‡™◊ÈÕ TA100  æ∫«à“ “√ °—¥∑ÿ°™π‘¥¡’ƒ∑∏‘Ïµâ“π

°“√°≈“¬æ—π∏ÿå‰¥â¥’  ‚¥¬‡√’¬ß≈”¥—∫®“°∑’Ë¡’ƒ∑∏‘Ï Ÿß ÿ¥

§◊Õ ¡–¢“¡ªÑÕ¡(°‘Ëß/≈”µâπ) > ‡À¡◊Õ¥‚≈¥(°‘Ëß/≈”µâπ)

> ‡À¡◊Õ¥‚≈¥(„∫) > ¢“ßÕ”‰æ(∑—Èßµâπ) > ¡–¬¡

‡∂◊ËÕπ(∑—Èßµâπ) > ≈Ÿ°„µâ„∫(∑—Èßµâπ)  ́ ÷Ëß„Àâ§à“  IC
50
 ‡∑à“°—∫

0.5, 0.6, 0.8,1.8 ,1.9 ·≈–9.5 ¡‘≈≈‘°√—¡/ plate

µ“¡≈”¥—∫(√Ÿª∑’Ë1 ß ·≈–µ“√“ß∑’Ë 3)

Õ¿‘ª√“¬º≈°“√«‘®—¬

°“√»÷°…“§√—Èßπ’Èæ∫«à“ “√ °—¥ 6 ™π‘¥

®“°æ◊™®”π«π 5 ™π‘¥„π«ß»å Euphorbiaceae ¡’ƒ∑∏‘Ï

µâ“πÕÕ° ‘́‡¥™—Ëπ‰¥â¥’  ‚¥¬æ∫«à“ “√ °—¥ à«π°‘Ëß/≈”µâπ

¢Õß¡–¢“¡ªÑÕ¡¡’ƒ∑∏‘Ï Ÿß ÿ¥  ´÷Ëß‰¥â‡§¬¡’√“¬ß“π

·≈â««à“º≈¢Õß¡–¢“¡ªÑÕ¡¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â¥’

‡π◊ËÕß®“°¡’«‘µ“¡‘π´’·≈– “√øï‚π≈‘§ Ÿß (Liu et al.,

2008) ·≈–¬—ß¡’º≈µâ“π°“√‡°‘¥·º≈„π°√–‡æ“–

Õ“À“√‰¥â (Bandyopadhyay et al . , 2000)

º≈ß“π«‘®—¬π’È®÷ß„Àâ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ«à“πÕ°®“°º≈
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′

¡–¢“¡ªÑÕ¡·≈â« à«π°‘Ëß/≈”µâπ¡–¢“¡ªÑÕ¡°Á¡’ƒ∑∏‘Ï

µâ“πÕÕ°´‘‡¥™—Ëπ‰¥â¥’ ·≈–‡π◊ËÕß®“°¡’ “√øï‚π≈‘§

√«¡ª√‘¡“≥ Ÿß´÷Ëß “¡“√∂π”¡“„™â‡ªìπª√–‚¬™πå

„π°“√æ—≤π“º≈º≈‘µ‰¥â ∑—Èßπ’ÈºŸâ«‘®—¬‰¥âæ—≤π“

º≈‘µ¿—≥±å§√’¡‡æ◊ËÕ√—°…“ âπ‡∑â“·µ°®“° “√ °—¥°‘Ëß/

≈”µâπ¡–¢“¡ªÑÕ¡ (Õπÿ ‘∑∏‘∫—µ√‡≈¢∑’Ë 060300185)

´÷Ë ß°Á „Àâº≈™à «¬∫√√ ‡∑“Õ“°“√Õ—° ‡ ∫∑’Ë âπ ‡∑â “

„πÕ“ “ ¡—§√‰¥â (Eaimtrakarn et al., 2006)

°“√∑¥≈Õß§√—Èßπ’È¬—ßæ∫«à“   “√ °—¥®“°°‘Ëß/

≈”µâπ¡–¢“¡ªÑÕ¡‰¡à¡’ƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå·µà¡’ƒ∑∏‘Ï

µâ“π°“√°≈“¬æ—π∏ÿå‰¥â¥’∑—Èß„π¿“«–∑’Ë‰¡à¡’·≈–¡’ S-9 mix

µàÕ‡™◊ÈÕ TA98  À“°‡ª√’¬∫‡∑’¬∫ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ

¢Õßæ◊™ 3 ™π‘¥ „π Phyllanthus  æ∫«à“ ¡–¢“¡ªÑÕ¡

¡’ƒ∑∏‘Ï Ÿß ÿ¥ √Õß≈ß¡“ §◊Õ ¢“ßÕ”‰æ·≈–≈Ÿ°„µâ„∫  ·≈–

¬—ßæ∫«à“§à“ EC
50
  ¢Õß ¡ÿπ‰æ√∑—Èß 3 ™π‘¥·ª√

º°º—π°—∫ª√‘¡“≥ “√øï‚π≈‘§√«¡  æ◊™∑—Èß 3 ™π‘¥

‰¡à¡’ƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå  æ∫«à“ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå

„π¿“«–∑’Ë‰¡à¡’·≈–¡’ S-9 mix µàÕ TA98 ·≈–TA100

„π¿“«–∑’Ë¡’ S-9 mix  ¢Õß¡–¢“¡ªÑÕ¡ > ¢“ßÕ”‰æ >

≈Ÿ°„µâ„∫  ÷́Ëß¬◊π¬—πº≈¢Õß≈Ÿ°„µâ„∫∑’Ë‰¥â‡§¬¡’√“¬ß“π

°à Õππ’È · ≈â « «à “ ¡’ ƒ∑∏‘Ï µâ “ π° “ √°≈ “ ¬æ— π ∏ÿå ‰ ¥â ¥’

(Sripanidkulchai et al., 2002a) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ ¡ÿπ

‰æ√Õ’° 2 ™π‘¥∑’Ë»÷°…“„π§√—Èßπ’È §◊Õ ‡À¡◊Õ¥‚≈¥·≈–

¡–¬¡‡∂◊ËÕπ  æ∫«à“   à«π„∫·≈–°‘Ëß/≈”µâπ¢Õß‡À¡◊Õ¥

‚≈¥¡’ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ‰¥â¥’ „°≈â‡§’¬ß°—π´÷Ëß Ÿß°«à“

¡–¬¡‡∂◊ËÕπ  ‚¥¬‰¡à¡’ƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå  ·≈–æ∫«à“

 “√ °—¥¢Õß ¡ÿπ‰æ√∑—Èß 2 ™π‘¥π’È  µâ“π°“√°≈“¬

æ—π∏ÿå‰¥â¥’„π¿“«–∑’Ë¡’ S-9 mix ∑—ÈßµàÕ TA98 ·≈–TA100

º≈°“√»÷°…“§√—Èßπ’È √ÿª‰¥â«à“æ◊™„π«ß»å

Euphorbiaceae  ∑—Èß 5 ™π‘¥ ¡’»—°¬¿“æ∑’Ë¥’„π¥â“π

ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—Ëπ ·≈–µâ“π°“√°≈“¬æ—π∏ÿå  πÕ°®“°

º≈¡–¢“¡ªÑÕ¡·≈–≈Ÿ°„µâ„∫∑—Èßµâπ  ∑’Ë‡§¬¡’√“¬ß“π

ƒ∑∏‘Ï„π‡™‘ß«‘∑¬“»“ µ√å‰«â·≈â«  °‘Ëß/≈”µâπ¡–¢“¡ªÑÕ¡

·≈–æ◊™Õ’° 3 ™π‘¥ ¡’»—°¬¿“æ Ÿß∑’Ëπà“®–π”¡“»÷°…“

ƒ∑∏‘Ï¥â“πÕ◊ËπÊ·≈–æ—≤π“‡ªìπº≈‘µ¿—≥±åµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥   ”π—°ß“π§≥–

°√√¡°“√«‘®—¬·Ààß™“µ‘ ·≈–¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∑’Ë π—∫ πÿπß∫ª√–¡“≥°“√∑”«‘®—¬  ·≈–»Ÿπ¬å«‘®—¬·≈–

æ—≤π“º≈‘µ¿—≥±å ÿ¢¿“æ®“° ¡ÿπ‰æ√  §≥–‡¿ —™»“ µ√å

∑’ËÕπÿ≠“µ„Àâ„™âÕÿª°√≥å ”À√—∫°“√∑”«‘®—¬  ·≈–

¢Õ¢Õ∫§ÿ≥ºŸâÕ”π«¬°“√‚§√ß°“√Õπÿ√—°…åæ—π∏ÿ°√√¡æ◊™

Õ—π‡π◊ËÕß¡“®“°æ–√“™¥”√‘   ¡‡¥Á®æ√–‡∑æ√—µπ√“™

 ÿ¥“œ  ¬“¡∫√¡√“™°ÿ¡“√’ (Õæ. ∏.) ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ  ·≈–ºŸâÕ”π«¬°“√ Õæ. ∏.  «π®‘µ√≈¥“

æ√–√“™«—ß¥ÿ ‘µ  °√ÿß‡∑æ¡À“π§√ ∑’ËÕ”π«¬

§«“¡ –¥«°·≈– π—∫ πÿπ°“√‡¢â“æ◊Èπ∑’Ë‚§°¿Ÿµ“°“

‡æ◊ËÕ‡°Á∫µ—«Õ¬à“ßæ◊™ ¡ÿπ‰æ√∑’Ë»÷°…“
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