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∫∑§—¥¬àÕ
æ≠“«“π√À√◊ÕŒ«à“πßÁÕ°‡ªìπæ◊™ ¡ÿπ‰æ√∑’Ëπ‘¬¡π”¡“„™â„π°“√√—°…“‚√§µà“ßÊ ‡™àπ ‚√§§«“¡¥—π‚≈À‘µ Ÿß

‚√§Õÿ®®“√–√à«ß ‚√§¢âÕÕ—°‡ ∫ ‚√§À—«„® ‚√§‰µ ‚√§‡∫“À«“π ‡ªìπµâπ ·µà¬—ß‰¡à¡’√“¬ß“πº≈°“√»÷°…“∑“ß¥â“πæ‘…«‘∑¬“

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥„∫æ≠“«“π√¥â«¬ 80% ethanol ‚¥¬»÷°…“∑—Èß„π

‡´≈≈å∑¥≈Õß·≈– —µ«å∑¥≈Õß °“√»÷°…“§«“¡‡ªìπæ‘…„π Vero cells (african green monkey kidney) ¥â«¬«‘∏’ green

fluorescent protein (GFP) æ∫«à“ “√ °—¥‡¢â¡¢âπ 50 µg/mL ´÷Ëß‡ªìπ§«“¡‡¢â¡¢âπ Ÿß ÿ¥∑’Ë “¡“√∂‡µ√’¬¡‰¥â‰¡à¡’§«“¡

‡ªìπæ‘…µàÕ‡´≈≈å∑¥≈Õß °“√»÷°…“§«“¡‡ªìπæ‘…‡©’¬∫æ≈—π„πÀπŸ∑¥≈Õß‚¥¬°“√ªÑÕπ “√ °—¥§√—Èß‡¥’¬«„π¢π“¥ 500,

1000, 1500 ·≈– 2000 mg/kg æ∫«à“∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ‰¡à∑”„ÀâÀπŸ∑¥≈Õßµ“¬·≈–‰¡àæ∫Õ“°“√§«“¡‡ªìπæ‘…

À≈—ß„Àâ “√ °—¥¿“¬„π 24 ™—Ë«‚¡ß ·≈–‡¡◊ËÕ —ß‡°µÕ“°“√µàÕ‡ªìπ‡«≈“ 14 «—π °Á‰¡àæ∫ÀπŸµ“¬À√◊Õ· ¥ßÕ“°“√‡ªìπæ‘…

„¥Ê ‚¥¬ÀπŸ∑¥≈Õß∑ÿ°µ—«¡’πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ‰¡à·µ°µà“ß°—π °“√∑¥ Õ∫æ‘…°÷Ëß‡©’¬∫æ≈—π‚¥¬ªÑÕπ “√ °—¥¢π“¥ 250,

500 ·≈– 1000 mg/kg „πÀπŸ∑¥≈Õß∑ÿ°«—π‡ªìπ‡«≈“ 14 «—π æ∫«à“∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ‰¡à∑”„ÀâÀπŸ∑¥≈Õßµ“¬·≈–

‰¡àæ∫Õ“°“√§«“¡‡ªìπæ‘… °“√µ√«®§à“‡§¡’‚≈À‘µ¢ÕßÀπŸ∑¥≈Õß ‰¥â·°à creatinine, albumin, total protein, triglycerides

·≈– cholesterol ·µà≈–°≈ÿà¡‰¡à·µ°µà“ß°—π ¬°‡«âπ§à“ BUN ¢ÕßÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 ·≈– 1000 mg/kg

¡’ª√‘¡“≥¡“°°«à“ÀπŸ°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ·≈–§à“ alkaline phosphatase ¢ÕßÀπŸ∑¥≈Õß

∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 250 mg/kg ¡’§à“µË”°«à“ÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 mg/kg Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õßæ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¡’πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ¡“°°«à“°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

§” ”§—≠:  æ≠“«“π√  Œ«à“πßÁÕ°  æ‘…‡©’¬∫æ≈—π  æ‘…°÷Ëß‡©’¬∫æ≈—π  §à“‡§¡’‚≈À‘µ

«“√ “√‡¿ —™»“ µ√åÕ’ “π 2552; 5(1): 74-81
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Abstract
Pseuderanthemum palatiferum (Nees) Radlk. is a medicinal plant from the Acanthaceae family. This

plant has been introduced for to treatment of many diseases including hypertension, diarrhea, arthritis, nephritis,

and diabetes. However, there is no scientific data on in its toxicity. The present study aims to assess the toxicity

of an 80% ethanol extract of P. palatiferum leaf both in vitro and in vivo. In vitro, the 80% ethanol extract of

P. palatiferum was tested in vero cells (african green monkey kidney) by a green fluorescent protein (GFP) -

based assay. No cytotoxicity was detected at the dose of 50 µg/mL, which was the highest dose that could be

prepared. In vivo, the 80% ethanol extract was administered once orally to adult Wistar rats in various doses

(500, 1000, 1500 and 2000 mg/kg). The results showed that no doses of extract produced any signs or

symptoms of toxicity during the first 24 hrs and no rat died with in 14 days. Moreover, the body weight of control

and treatment groups were not different. A longer acute toxicity was tested on Wistar rats in various doses of

250, 500 and 1000 mg/kg by daily oral administration for 14 days. None of the dose levels showed show any

signs or symptoms of toxicity and no rat died. Compared to the control group, the clinical chemistry values such

as creatinine, albumin, total protein, triglycerides, and total cholesterol in each groups were not different, except

BUN was significantly lower than the doses of 500 and 1000 mg/kg (p<0.05). The alkaline phosphatase in

the dose of 250 mg/kg was significantly lower than the dose of 500 mg/kg (p<0.05). The gain in body weight

of all treated groups were significantly higher than the control group (p<0.05).
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∫∑π”
 ¡ÿπ‰æ√æ≠“«“π√À√◊ÕŒ«à“πßÁÕ°¡’™◊ËÕ«‘∑¬“»“ µ√å

«à“ Pseuderanthemum palatiferum (Nees) Radlk.

‡ªìπæ◊™„π«ß»å Acanthaceae °“√·æ∑¬åæ◊Èπ∫â“π¢Õß

‡«’¬¥π“¡‡™◊ËÕ«à“æ◊™™π‘¥π’È “¡“√∂ªÑÕß°—π·≈–√—°…“

‚√§µà“ßÊ ‰¥âÀ≈“¬™π‘¥ ‡™àπ ‚√§§«“¡¥—π‚≈À‘µ Ÿß

‚√§Õÿ®®“√–√à«ß ‚√§¢âÕÕ—°‡ ∫ ‚√§√Ÿ¡“µÕ¬¥å ‚√§°√–‡æ“–

Õ“À“√ ‚√§∫‘¥ ‚√§¡–‡√Áß≈”‰ â  ≈”‰ âÕ—°‡ ∫ ∑âÕßºŸ°

‡≈◊Õ¥ÕÕ° ‡ªìπ·º≈ ‰¢âÀ«—¥ √‘¥ ’¥«ß∑«“√ ‡π◊ÈÕßÕ°

‚√§µ—∫Õ—°‡ ∫ ‚√§À—«„® ·≈–‚√§‰µ ‡ªìπµâπ (Dieu et al.,

2005) ª√–‡∑»‰∑¬‰¥â¡’°“√π”æ◊™™π‘¥π’È¡“„™â„π°“√

√—°…“‚√§‡™àπ°—π ‚¥¬¡’§«“¡‡™◊ËÕ«à“æ◊™™π‘¥π’È¡’ √√æ§ÿ≥

„π°“√√—°…“‚√§µà“ßÊ ‡™àπ ‚√§°√–‡æ“–Õ“À“√ Õ“À“√

‰¡à¬àÕ¬ ≈”‰ âÕ—°‡ ∫ ‚√§Õÿ®®“√–√à«ß ‚√§µ—∫Õ—°‡ ∫

‚√§§ÕæÕ° ‚√§‰µÕ—°‡ ∫ µ“·¥ß ‚√§§«“¡¥—π‚≈À‘µ Ÿß

·≈–‚√§‡∫“À«“π ‡ªìπµâπ  à«π„À≠àπ‘¬¡„™â„∫„π°“√

√—∫ª√–∑“π ‚¥¬√—∫ª√–∑“π«—π≈– 7-9 „∫ √–¬–‡«≈“

„π°“√√—∫ª√–∑“π·≈â«·µà™π‘¥¢Õß‚√§ (≈”ª“ß, 2546)

‰¥â¡’√“¬ß“π°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß

æ◊™™π‘¥π’Èæ∫«à“ª√–°Õ∫¥â«¬ “√°≈ÿà¡ flavonoids,

apigenin, triterpenoids saponin, β-sitosterol,

stigmasterol, kaempferol, ·≈– salicylic acid ‡ªìπµâπ

(Hung et al., 2004) πÕ°®“°π’È¬—ßæ∫·√à∏“µÿ∫“ß™π‘¥

‡™àπ ·§≈‡´’¬¡ ‚æ·∑ ‡ ’́¬¡ ·¡°π’‡´’¬¡ ·≈–‡À≈Á° ‡ªìπµâπ

√«¡∑—Èß¬—ßæ∫°√¥Õ–¡‘‚π®”‡ªìπ ‡™àπ threonine, lysine

·≈– methionine ‡ªìπµâπ (Dieu et al., 2005) °“√»÷°…“

ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“‚¥¬∑¥ Õ∫ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬·≈–ƒ∑∏‘Ïµâ“π‡™◊ÈÕ√“  æ∫«à“„∫æ≠“«“π√

¡’»—°¬¿“æ Ÿß„π°“√µâ“π H
2
O

2
ë (hydrogen peroxide

radical) ´÷Ëß‡ªìπÕπÿ¡Ÿ≈Õ‘ √–„π‡¡Á¥‡≈◊Õ¥·¥ß¢Õß§π

¡’ƒ∑∏‘Ï “¡“√∂µâ“π·∫§∑’‡√’¬∫“ß™π‘¥‰¥â ‡™àπ Salmonella

typhi 158, Shigella flexineri ·≈– Escherichia coli

Õ’°∑—Èß¬—ß¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ√“ ‰¥â·°à Candida albicans ·≈–

C. stellatoides Õ’°¥â«¬ (Giang et al., 2005)

ªí®®ÿ∫—π¡’ºŸâ π„®∑’Ë®–π”æ◊™™π‘¥π’È‰ª„™â„π°“√√—°…“

‚√§µà“ßÊ Õ¬à“ß°«â“ß¢«“ßµ“¡§«“¡‡™◊ËÕ„π √√æ§ÿ≥

∑’Ë°≈à“«Õâ“ß¢â“ßµâπ  ®“°°“√√«∫√«¡ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß
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°—∫æ◊™™π‘¥π’È æ∫«à“¡’∫“ß √√æ§ÿ≥∑’Ë¡’ß“π«‘®—¬√Õß√—∫∑’Ë

™—¥‡®π ‡™àπ ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬

·≈–ƒ∑∏‘Ïµâ“π‡™◊ÈÕ√“  √√æ§ÿ≥∫“ß™π‘¥∂÷ß·¡â«à“¬—ß‰¡à¡’°“√

æ‘ Ÿ®πåƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“·µà‡¡◊ËÕæ‘®“√≥“®“°Õß§åª√–°Õ∫

∑“ß‡§¡’æ∫«à“¡’§«“¡ —¡æ—π∏å°—∫ √√æ§ÿ≥∑’Ë°≈à“«Õâ“ß

∫“ß™π‘¥ ‡™àπ  “√ β-sitosterol ¡’ƒ∑∏‘Ï≈¥§«“¡¥—π‚≈À‘µ Ÿß

 “√ kaempferol ™à«¬≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§À—«„®

·≈–≈¥√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥  “√ phytol ¡’ƒ∑∏‘Ï„π°“√

√—°…“‚√§¢âÕÕ—°‡ ∫·≈–√Ÿ¡“µÕ¬¥å  “√°≈ÿà¡ triterpenoids

saponin ™à«¬≈¥√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ ·≈– salicylic acid

√—°…“‚√§º‘«Àπ—ß ‡ªìπµâπ (æ’√«‘™≠å æ“¥’ ·≈– ¡»—°¥‘Ï

π«≈·°â«, 2552) Õ¬à“ß‰√°Áµ“¡°“√»÷°…“ƒ∑∏‘Ï∑“ß

‡¿ —™«‘∑¬“∑’Ë™—¥‡®π·≈–°“√»÷°…“§«“¡‡ªìπæ‘…®”‡ªìπ

®–µâÕß¡’°“√æ‘ Ÿ®πå ‡æ◊ËÕ„Àâ¡’°“√„™â ¡ÿπ‰æ√æ≠“«“π√

Õ¬à“ßª≈Õ¥¿—¬·≈–¡’ª√– ‘∑∏‘¿“æ  ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“æ‘…«‘∑¬“¢Õß “√ °—¥„∫ ¡ÿπ‰æ√æ≠“«“π√

‚¥¬¡’°“√∑¥ Õ∫∑—Èß„π‡´≈≈å∑¥≈Õß·≈– —µ«å∑¥≈Õß ‡æ◊ËÕ

„Àâ‰¥â¢âÕ¡Ÿ≈∑“ßæ‘…«‘∑¬“‡∫◊ÈÕßµâπ°àÕπ∑’Ë®–π”æ◊™™π‘¥π’È

‰ª„™âµ“¡ √√æ§ÿ≥∑’ËÕâ“ß∂÷ß Õ’°∑—Èß¬—ß‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫

°“√»÷°…“«‘®—¬ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“µàÕ‰ª„πÕπ“§µ

«‘∏’¥”‡π‘π°“√«‘®—¬
«— ¥ÿÕÿª°√≥å·≈– “√‡§¡’

‡§√◊ËÕßµ√«®§à“‡§¡’‚≈À‘µ ¬’ËÀâÕ Asus˙ √ÿàπ BT

2000, ‡§√◊ËÕß«—¥§à“°“√¥Ÿ¥°≈◊π· ß (micro plate

reader) ¬’ËÀâÕ Molecular Device˙ √ÿàπ Soft Max Pro,

‡§√◊ËÕß rotary evaporator ¬’ËÀâÕ Heidolph˙ √ÿàπ Laborota

4000 §Ÿà°—∫ Vacuum Controller ¬’ËÀâÕ Buchi˙ √ÿàπ

V-800, ‡§√◊ËÕß freeze dryer ¬’ËÀâÕ Christ˙ √ÿàπ Loc-1m

 “√‡§¡’∑’Ë„™â∑ÿ°™π‘¥‡ªìπ AR grade ‰¥â·°à ethanol (Merck,

Germany), dimethyl sulfoxide (DMSO) (Sigma-

Aldrich, Germany), G-418 sulfate (Promega

corpration, Madison, USA), ellipticine ·≈– tween 80

°“√‡µ√’¬¡ “√ °—¥

 ¡ÿπ‰æ√æ≠“«“π√ (P. palatiferum) µ√«®

‡Õ°≈—°…≥åæ—π∏ÿåæ◊™‚¥¬°Õß§ÿâ¡§√Õßæ—π∏ÿåæ◊™ °√¡«‘™“°“√

‡°…µ√ °√–∑√«ß‡°…µ√·≈– À°√≥å µ—«Õ¬à“ßæ—π∏ÿåæ◊™

·Àâß‡°Á∫‰«â∑’Ë §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¡À“ “√§“¡

(ID.code:MSU.PH-ACA-P1) ‡µ√’¬¡ “√ °—¥®“°„∫

Õ∫·Àâß∫¥≈–‡Õ’¬¥  °—¥‚¥¬«‘∏’°“√À¡—° (maceration)

¥â«¬ 80% ethanol ‡ªìπ‡«≈“ 7 «—π À≈—ß®“°π—Èπ°√Õß

¥â«¬°√–¥“…°√Õß ·≈â«π”‰ª√–‡À¬„Àâ·Àâß¥â«¬ rotary

evaporator µ“¡¥â«¬ freeze dryer ®π‰¥â “√ °—¥∑’Ë‡ªìπ

ºß·Àâßª√‘¡“≥ 12.67% ‡°Á∫ “√ °—¥‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -

20oC ®π°«à“®–π”‰ª„™â

‡´≈≈å∑¥≈Õß

‡´≈≈å∑¥≈Õß∑’Ë„™â‡ªìπ Vero cells (African

green monkey kidney) ®“°ÀâÕßªØ‘∫—µ‘°“√¢Õß»Ÿπ¬å

æ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“µ‘ °√–∑√«ß

«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ‡æ“–‡≈’È¬ß‡´≈≈å„π Medium

199 ª√–°Õ∫¥â«¬ Earleûs salts ∑’Ë¡’ 0.6 mM

L-Glutamine 0.04 mg/mL, gentamycin 20 mM,

sodium bicarbonate 0.0005% (w/v), phenol red ·≈–

6% new-born calf serum (GIBCO) ‡ªìπ à«πª√–°Õ∫

∫à¡‡æ“–‡´≈≈å„πµŸâ§«∫§ÿ¡∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 37oC ¡’ CO
2
 5%

(Froscio et al., 2008: 9-10)

°“√∂à“¬‚Õπæ≈“ ¡‘¥‡¢â“ Ÿà ‡´≈≈å∑¥≈Õß

(Transfection)

π”‡´≈≈å¡“‡æ“–‡≈’È¬ß„π‡æ≈µ¢π“¥ 100 ¡¡.

(1x106 cells/plate) ∑‘Èß‰«â¢â“¡§◊π ∑”°“√∂à“¬‚Õπ

æ≈“ ¡‘¥‡¢â“ Ÿà ‡´≈≈å‚¥¬„™â calcium phosphate

precipitate ‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡¡◊ËÕ§√∫ 24 ™—Ë«‚¡ß

·≈–‡¡◊ËÕ§√∫ 48 ™—Ë«‚¡ß ·¬°‡´≈≈åÕÕ°®“°‡æ≈µ‚¥¬°“√

¬àÕ¬¥â«¬ trypsin ·≈â«π”¡“„ àÕ“À“√‡≈’È¬ß‡™◊ÈÕ„À¡à∑’Ë¡’

 “√ G-418 sulfate (600 µg/mL) ‡æ◊ËÕ§—¥‡≈◊Õ°‡´≈≈å

∑’Ë· ¥ßÕÕ° (GFP expression in clones) ‚¥¬„™â

‡§√◊ËÕßø≈ŸÕÕ‡√ ‡´π å π”‡´≈≈å∑’Ë‡√◊Õß· ß‰¥â (Vero-GFP

cells) ‰ª„™â„π°“√∑¥≈ÕßµàÕ‰ª (Froscio et al., 2008)

 —µ«å∑¥≈Õß

 —µ«å∑¥≈Õß∑’Ë„™â‡ªìπÀπŸ¢“«‡æ»ºŸâ (male Wistar

rat) Õ“¬ÿ 8  —ª¥“Àå ®”π«π 50 µ—« ®“° ”π—° —µ«å∑¥≈Õß

·Ààß™“µ‘ ¡À“«‘∑¬“≈—¬¡À‘¥≈ π”ÀπŸ∑¥≈Õß‰ª‡≈’È¬ß„π

°√ß∑’Ë∑”¥â«¬ stainless steel ¢π“¥ª√–¡“≥ 30x50x25

‡´πµ‘‡¡µ√ °√ß≈– 2 µ—« ªŸ√Õßæ◊Èπ¥â«¬¢’È‡≈◊ËÕ¬∑’Ëºà“π°“√

Õ∫¶à“‡™◊ÈÕ·≈â« ‡≈’È¬ß„πÀâÕß∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 25+2oC

§«“¡™◊Èπ —¡æ—∑∏å 40-60% ‰¥â√—∫· ß «à“ß«—π≈– 12

™—Ë«‚¡ß ‰¥â√—∫Õ“À“√‡¡Á¥ ”‡√Á®√Ÿª ( Ÿµ√ 082 C.P. Mice

Feed, S.W.T. Co.,Ltd.) ·≈–πÈ”„πª√‘¡“≥∑’Ë‡æ’¬ßæÕ

‡ªìπ‡«≈“ 1  —ª¥“Àå°àÕπ¥”‡π‘π°“√∑¥≈Õß ‰¥â√—∫°“√
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Õπÿ¡—µ‘°“√«‘®—¬„π —µ«å∑¥≈Õß®“°§≥–°√√¡°“√®√‘¬∏√√¡

°“√«‘®—¬„π —µ«å∑¥≈Õß ¡À“«‘∑¬“≈—¬¡À“ “√§“¡ (‡≈¢∑’Ë

0001/2552 ≈ß«—π∑’Ë 11 ∏—π«“§¡ 2551)

°“√»÷°…“§«“¡‡ªìπæ‘…„π‡´≈≈å∑¥≈Õß

∑¥ Õ∫µ“¡«‘∏’¢Õß Collins et al. (1998: 344-

347) ‚¥¬π”‡´≈≈å∑’Ë‡√◊Õß· ß‰¥â (Vero-GFP cells)

ª√‘¡“µ√ 45 µl ´÷Ëß¡’®”π«π‡´≈≈åª√–¡“≥ 1,500 ‡´≈≈å

„ à≈ß„π 384-well tissue culture plates π”‰ª„ à„πµŸâ

§«∫§ÿ¡∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 37oC ¡’ CO
2
 5% ∑‘Èß‰«â 20-24

™—Ë«‚¡ß‡æ◊ËÕ∑”„Àâ‰¥â‡´≈≈å™—Èπ‡¥’¬«‡°“–‡æ≈µ ‡µ‘¡ “√ °—¥

‚¥¬„™â 0.5%DMSO ‡ªìπµ—«∑”≈–≈“¬À≈ÿ¡≈– 5 µl „Àâ‰¥â

§«“¡‡¢â¡¢âπ ÿ¥∑â“¬  0.78, 1.56, 3.12, 6.25, 12.50,

25.00 ·≈– 50.00 µg/mL µ“¡≈”¥—∫ ‚¥¬„™â 0.5%

DMSO ‡ªìπ “√§«∫§ÿ¡ (negative control) ·≈– ellipticine

§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 1.39 µg/mL ‡ªìπ “√Õâ“ßÕ‘ß¡“µ√∞“π

(positive control) ∑¥ Õ∫®”π«π 4 ´È” π”‰ª∫à¡‡æ“–

‡≈’È¬ß‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ¡’ CO
2
 5%

‡¡◊ËÕ§√∫ 24 ™—Ë«‚¡ß ‡Õ“Õ“À“√‡≈’È¬ß‡™◊ÈÕÕÕ°·≈â«‡µ‘¡

 “√≈–≈“¬ 0.25% trypsin-EDTA 50 µL µàÕÀ≈ÿ¡

π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ª√–¡“≥ 10 π“∑’

‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ„À¡à 200 µL π” “√·¢«πµ–°Õπ

¢Õß Vero-GFP cells ‰ª«—¥§à“°“√‡√◊Õß· ß¥â«¬

micro plate reader ‚¥¬„™â ¿“«–°√–µÿâπ∑’Ë 485 nm

·≈â««—¥ GFP ∑’Ë 535 nm „™â bandpass filter 20 nm

π”§à“∑’Ë«—¥‰¥â¡“§”π«≥À“§à“ % cytotoxicity

°“√»÷°…“æ‘…‡©’¬∫æ≈—π„π —µ«å∑¥≈Õß

„™â«‘∏’∑¥ Õ∫·∫∫¢π“¥§ß∑’Ë (fixed-dose)

µ“¡«‘∏’¢Õß Chan and Hayes (1994) ‚¥¬·∫àßÀπŸ

∑¥≈ÕßÕÕ°‡ªìπ 5 °≈ÿà¡ ·µà≈–°≈ÿà¡¡’ 6 µ—« °≈ÿà¡∑’Ë 1 ªÑÕπ

µ—«∑”≈–≈“¬∑’Ë„™â„π°“√≈–≈“¬ “√ °—¥§◊Õ 2% tween 80

°≈ÿà¡∑’Ë 2-5 ‡ªìπ°≈ÿà¡∑¥≈Õß ·µà≈–°≈ÿà¡ªÑÕπ “√ °—¥

„πª√‘¡“≥∑’Ë·µ°µà“ß°—π§◊Õ 500, 1000, 1500 ·≈–

2000 mg/kg µ“¡≈”¥—∫ ‚¥¬ªÑÕπ “√ °—¥µ“¡√–¥—∫

§«“¡‡¢â¡¢âπµ—«≈– 1 ml ‡æ’¬ß§√—Èß‡¥’¬« À≈—ßªÑÕπ “√ °—¥

 —ß‡°µÕ“°“√§«“¡‡ªìπæ‘… ‡™àπ °“√À“¬„® °“√¢—∫∂à“¬

À√◊Õ°“√‡§≈◊ËÕπ‰À« ‡ªìπµâπ ·≈–π—∫®”π«πÀπŸ∑¥≈Õß

∑’Ëµ“¬¿“¬„π‡«≈“ 24 ™—Ë«‚¡ß À≈—ß®“°π—Èπ —ß‡°µÕ“°“√

¢ÕßÀπŸ∑’Ë√Õ¥™’«‘µµàÕ‡ªìπ‡«≈“ 14 «—π æ√âÕ¡∑—Èß®¥∫—π∑÷°

Õ“°“√§«“¡‡ªìπæ‘…À√◊Õ®”π«πÀπŸ∑¥≈Õßµ“¬

°“√»÷°…“æ‘…°÷Ëß‡©’¬∫æ≈—π„π —µ«å∑¥≈Õß

„™â«‘∏’∑¥ Õ∫·∫∫¢π“¥§ß∑’Ë (fixed-dose)

µ“¡«‘∏’¢Õß Chan and Hayes (1994) ‚¥¬·∫àßÀπŸ

∑¥≈ÕßÕÕ°‡ªìπ 4 °≈ÿà¡ „™âÀπŸ∑¥≈Õß°≈ÿà¡≈– 6 µ—« °≈ÿà¡

∑’Ë 1 ªÑÕπµ—«∑”≈–≈“¬∑’Ë„™â„π°“√≈–≈“¬ “√ °—¥§◊Õ 2%

tween 80 °≈ÿà¡∑’Ë 2-4 ‡ªìπ°≈ÿà¡∑¥≈Õß ‚¥¬·µà≈–°≈ÿà¡

ªÑÕπ “√ °—¥„πª√‘¡“≥∑’Ë·µ°µà“ß°—π§◊Õ 250, 500 ·≈–

1000 mg/kg ªÑÕπ “√ °—¥µ“¡√–¥—∫§«“¡‡¢â¡¢âπµ—«≈–

1 ml «—π≈–§√—Èß ‡ªìπ‡«≈“ 14 «—π À≈—ßªÑÕπ “√ °—¥ —ß‡°µ

Õ“°“√§«“¡‡ªìπæ‘… ‡™àπ °“√À“¬„® °“√¢—∫∂à“¬À√◊Õ

°“√‡§≈◊ËÕπ‰À« ‡ªìπµâπ ·≈–™—ËßπÈ”Àπ—°µ—«„π«—π∑’Ë 0, 4,

7, 10 ·≈– 14 «—π µ“¡≈”¥—∫ À≈—ß®“°π—Èπ∑”„Àâ —µ«å

∑¥≈Õßµ“¬Õ¬à“ß ß∫¥â«¬«‘∏’ cervical dislocation

·≈â«‡®“–‡≈◊Õ¥®“°À—«„®¢ÕßÀπŸ‡æ◊ËÕµ√«®À“§à“‡§¡’‚≈À‘µ

‰¥â·°à blood urea nitrogen (BUN), creatinine, albumin,

alkaline phosphatase (ALP), total protein, triglycerides

(TG) ·≈– total cholesterol (TC) ¥â«¬‡§√◊ËÕßµ√«®§à“

‡§¡’‚≈À‘µ

 ∂‘µ‘∑’Ë„™â„π°“√«‘‡§√“–Àå

¢âÕ¡Ÿ≈§à“ —ß‡°µ∑’Ë‰¥â®“°°“√∑¥≈Õßπ”‰ª«‘‡§√“–Àå

¥â«¬ ∂‘µ‘‡™‘ßæ√√≥π“ ‰¥â·°à §à“‡©≈’Ë¬ S.E.M. √âÕ¬≈–

§à“§«“¡·ª√ª√«π ·≈– ∂‘µ‘‡™‘ßÕπÿ¡“π µ√«® Õ∫

§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬·µà≈–°≈ÿà¡¥â«¬ ∂‘µ‘ F-test

(One-way ANOVA) µ√«® Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬

√“¬§Ÿà¥â«¬ Scheffeûs test

º≈°“√»÷°…“«‘®—¬
°“√»÷°…“§«“¡‡ªìπæ‘…„π‡´≈≈å∑¥≈Õß

º≈°“√∑¥ Õ∫§«“¡‡ªìπæ‘…„π Vero cells æ∫«à“

 “√ °—¥„∫æ≠“«“π√∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ (0.78, 1.56,

3.12, 6.25, 12.50, 25.00 ·≈– 50.00 µg/mL) ‰¡à¡’

§«“¡‡ªìπæ‘…µàÕ‡´≈≈å∑¥≈Õß ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

°“√»÷°…“æ‘…‡©’¬∫æ≈—π„π —µ«å∑¥≈Õß

®“°°“√ —ß‡°µÕ“°“√¢ÕßÀπŸ∑¥≈Õß∑—Èß 5 °≈ÿà¡

§◊Õ °≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑’ËªÑÕπ “√ °—¥„∫æ≠“«“π√

¢π“¥ 500, 1000, 1500 ·≈– 2000 mg/kg À≈—ßªÑÕπ

 “√ °—¥¿“¬„π‡«≈“ 24 ™—Ë«‚¡ß æ∫«à“ÀπŸ∑¥≈Õß∑ÿ°µ—«

√Õ¥™’«‘µ∑—ÈßÀ¡¥·≈–‰¡à· ¥ßÕ“°“√§«“¡‡ªìπæ‘…„¥Ê

À≈—ß®“°°“√ —ß‡°µÕ“°“√µàÕÕ’° 14 «—π °Á‰¡àæ∫ÀπŸµ“¬
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‰¥â√—∫ “√ °—¥¢π“¥ 500 mg/kg ¡’πÈ”Àπ—°µ—«„π«—π∑’Ë

4, 7, 10 ·≈– 14 «—π ¡“°°«à“ÀπŸ°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) „π¢≥–∑’ËÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫

 “√ °—¥¢π“¥ 1000 mg/kg ¡’πÈ”Àπ—°µ—«‰¡à·µ°µà“ß

®“°°≈ÿà¡§«∫§ÿ¡∑ÿ°«—π¢Õß°“√∑¥ Õ∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 2

‡¡◊ËÕæ‘®“√≥“Õ—µ√“°“√‡æ‘Ë¡¢ÕßπÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õß

æ∫«à“ÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ

¡’Õ—µ√“°“√‡æ‘Ë¡πÈ”Àπ—°µ—«¡“°°«à“ÀπŸ°≈ÿà¡§«∫§ÿ¡Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) „π∑ÿ°«—π¢Õß°“√∑¥≈Õß

Õπ÷Ëß‡¡◊ËÕæ‘®“√≥“‡©æ“–ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥æ∫«à“

ÀπŸ∑¥≈Õß∑—Èß 3 °≈ÿà¡¡’πÈ”Àπ—°µ—«·≈–Õ—µ√“°“√‡æ‘Ë¡¢Õß

πÈ”Àπ—°µ—«‰¡à·µ°µà“ß°—π ¥—ß· ¥ß„π√Ÿª∑’Ë 3

º≈°“√µ√«®§à“‡§¡’‚≈À‘µ¢ÕßÀπŸ∑¥≈ÕßÀ≈—ß®“°

„Àâ “√ °—¥‡ªìπ‡«≈“ 14 «—π æ∫«à“√–¥—∫¢Õß creatinine,

albumin, total protein, triglycerides ·≈– cholesterol

¢ÕßÀπŸ∑¥≈Õß·µà≈–°≈ÿà¡‰¡à·µ°µà“ß°—π ¬°‡«âπ§à“ BUN

·≈– alkaline phosphatase ‚¥¬æ∫«à“ÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫

 “√ °—¥„π¢π“¥ 500 ·≈– 1000 mg/kg ¡’√–¥—∫¢Õß

BUN ¡“°°«à“ÀπŸ°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05)  à«πÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 250

mg/kg ¡’√–¥—∫¢Õß alkaline phosphatase µË”°«à“ÀπŸ

∑¥≈Õß°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 mg/kg Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ·µà‰¡à·µ°µà“ß®“°°≈ÿà¡

§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 1000 mg/kg

¥—ß· ¥ß„πµ“√“ß∑’Ë 2

·≈–‰¡àæ∫Õ“°“√· ¥ß§«“¡‡ªìπæ‘…‡™àπ°—π ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫πÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õß∑—Èß 5 °≈ÿà¡ æ∫«à“¡’

πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ‰¡à·µ°µà“ß°—π ¥—ß· ¥ß„π√Ÿª∑’Ë 1

°“√»÷°…“æ‘…°÷Ëß‡©’¬∫æ≈—π„π —µ«å∑¥≈Õß

®“°°“√ —ß‡°µÕ“°“√¢ÕßÀπŸ∑¥≈Õß∑—Èß 4 °≈ÿà¡ §◊Õ

°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë„Àâ “√ °—¥„∫æ≠“«“π√ª√‘¡“≥

250, 500 ·≈– 1000 mg/kg ∑ÿ°«—π ‡ªìπ√–¬–‡«≈“

14 «—π æ∫«à“ “√ °—¥∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ‰¡à∑”„Àâ

ÀπŸ∑¥≈Õßµ“¬·≈–‰¡à· ¥ßÕ“°“√§«“¡‡ªìπæ‘… ‡¡◊ËÕ

æ‘®“√≥“πÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õß∑—Èß 4 °≈ÿà¡ æ∫«à“

ÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 250 mg/kg ¡’πÈ”Àπ—°

µ—«„π«—π∑’Ë 7 ·≈– 14 ¡“°°«à“ÀπŸ∑¥≈Õß°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  à«πÀπŸ∑¥≈Õß∑’Ë

√Ÿª∑’Ë 1 πÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥§√—Èß‡¥’¬«

·≈– —ß‡°µÕ“°“√‡ªìπ‡«≈“ 14 «—π
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√Ÿª∑’Ë 2 πÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥‡ªìπ‡«≈“
14 «—π ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (* · ¥ß§«“¡
·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡∑’Ë√–¬–‡«≈“‡¥’¬«°—πÕ¬à“ß
¡’π—¬ ”§—≠∑’Ë p<0.05)

√Ÿª∑’Ë 3 Õ—µ√“°“√‡æ‘Ë¡πÈ”Àπ—°µ—«¢ÕßÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫
 “√ °—¥‡ªìπ‡«≈“ 14 «—π ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡
(* · ¥ß§«“¡·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡∑’Ë√–¬–‡«≈“
‡¥’¬«°—πÕ¬à“ß¡’π—¬ ”§—≠∑’Ë p<0.05)

Õ¿‘ª√“¬º≈·≈– √ÿª
°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß ¡ÿπ‰æ√æ≠“«“π√

∑—Èß Õß«‘∏’§◊Õ °“√∑¥ Õ∫„π‡´≈≈å∑¥≈Õß·≈–°“√∑¥ Õ∫

„π —µ«å∑¥≈Õß æ∫«à“ “√ °—¥„∫ ¡ÿπ‰æ√æ≠“«“π√

‰¡à¡’§«“¡‡ªìπæ‘…‡©’¬∫æ≈—π∑—ÈßµàÕ‡´≈≈å∑¥≈Õß·≈–

„π —µ«å∑¥≈Õß ‚¥¬§«“¡‡¢â¡¢âπ Ÿß ÿ¥∑’Ë “¡“√∂‡µ√’¬¡‰¥â

„π°“√∑¥ Õ∫§«“¡‡ªìπæ‘…µàÕ‡´≈≈å∑¥≈Õß§◊Õ 50

µg/mL „π¢≥–∑’Ë°“√∑¥ Õ∫§«“¡‡ªìπæ‘…„π —µ«å∑¥≈Õß

 “¡“√∂„Àâ‰¥âª√‘¡“≥ Ÿß ÿ¥∂÷ß 2000 mg/kg ´÷Ëß‡ªìπ

ª√‘¡“≥ Ÿß ÿ¥∑’Ë “¡“√∂‡µ√’¬¡‰¥â‡™àπ‡¥’¬«°—π ‚¥¬‰¡à

°àÕ„Àâ‡°‘¥§«“¡‡ªìπæ‘…„¥Ê‡¡◊ËÕªÑÕπ„Àâ —µ«å∑¥≈Õß·≈–

 —µ«å∑¥≈Õß√Õ¥™’«‘µ∑—ÈßÀ¡¥ ®—¥‡ªìπ “√ °—¥∑’Ë‰¡àπà“

®–°àÕæ‘…‡©’¬∫æ≈—π∑’Ë ”§—≠‡¡◊ËÕ√—∫ª√–∑“π ‚¥¬·ª≈º≈

µ“¡‡°≥±å°“√∑¥ Õ∫§«“¡‡ªìπæ‘…·∫∫ fixed-dose

(«ß»å«‘«—≤πå ·≈–§≥–, 2546)

º≈°“√µ√«®§à“‡§¡’‚≈À‘µ¢ÕßÀπŸ∑¥≈Õßæ∫«à“

ÀπŸ∑¥≈Õß°≈ÿà¡∑’Ë„Àâ “√ °—¥¢π“¥ 500 ·≈– 1000

mg/kg ¡’§à“ BUN  Ÿß°«à“ÀπŸ°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p<0.05) ´÷Ëß§à“ BUN ∑’Ë Ÿß¢÷ÈπÕ“®‡°‘¥

®“°°“√√—∫ª√–∑“π “√ °—¥∑’Ë¡’‚ª√µ’πÀ√◊Õ°√¥Õ–¡‘‚π

„πª√‘¡“≥¡“°  ́ ÷Ëß¡’§«“¡‡ªìπ‰ª‰¥â‡π◊ËÕß®“°„∫æ≠“«“π√

¡’√“¬ß“π°“√æ∫Õß§åª√–°Õ∫¢Õß‚ª√µ’πª√‘¡“≥ 30.8%

¢Õß„∫·Àâß ·≈–°√¥Õ–¡‘‚π®”‡ªìπÀ≈“¬™π‘¥ (Dieu

et al., 2005) À√◊ÕÕ“®‡°‘¥®“°°“√∑”ß“π¢Õß‰µº‘¥ª°µ‘

´÷Ëß°√≥’π’È®–µâÕßæ‘®“√≥“√à«¡°—∫§à“ creatinine ¥â«¬

‡æ√“–∑—Èß Õß§à“®–∫àß∫Õ°∂÷ß°“√∑”ß“π¢Õß‰µ„π°“√
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¢—∫ “√æ‘…ÕÕ°®“°√à“ß°“¬ ‚¥¬æ∫«à“ÀπŸ∑¥≈Õß∑ÿ°°≈ÿà¡

¡’§à“ creatinine ‰¡à·µ°µà“ß°—π · ¥ß„Àâ‡ÀÁπ«à“°“√∑”ß“π

¢Õß‰µ¬—ß§ß∑”ß“π‡ªìπª°µ‘ ‡¡◊ËÕæ‘®“√≥“§à“‡§¡’‚≈À‘µ

∑’Ë· ¥ß∂÷ß°“√∑”ß“π¢Õßµ—∫ ‰¥â·°à albumin, alkaline

phosphatase, total protein, triglycerides ·≈–

cholesterol „πÀπŸ∑’Ë‰¥â√—∫ “√ °—¥∑ÿ°§«“¡‡¢â¡¢âπ°Á¡’§à“

‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ · ¥ß„Àâ‡ÀÁπ«à“°“√∑”ß“π

¢Õßµ—∫¬—ß§ßª°µ‘‡™àπ°—π ( ÿ∏“∑‘æ¬å, 2544) Õ¬à“ß‰√

°Áµ“¡°“√√—∫ª√–∑“π “√ °—¥À√◊Õ„∫¢Õßæ◊™™π‘¥π’È

„πª√‘¡“≥ Ÿß§«√®–µâÕßæ‘®“√≥“‡ªìπæ‘‡»…

®“°°“√∑¥ Õ∫‡∫◊ÈÕßµâπ„π°“√‡µ√’¬¡ “√ °—¥

„π°“√∑¥≈Õß§√—Èßπ’È®–‰¥â “√ °—¥À¬“∫‡∑à“°—∫ 1.7% ¢Õß

„∫ ¥ ´÷Ëß‚¥¬∑—Ë«‰ª§π¡—°®–„™â„∫ ¥„π°“√√—∫ª√–∑“π

«—π≈– 7-9 „∫ (≈”ª“ß, 2546) ·µà°“√∑¥ Õ∫§«“¡

‡ªìπæ‘…‡©’¬∫æ≈—π„π§√—Èßπ’È„™â “√ °—¥∑’Ë¡’ª√‘¡“≥ Ÿß

∂÷ß 2000 mg/kg ´÷Ëß¡“°°«à“ª√‘¡“≥∑’Ë§π√—∫ª√–∑“π

∂÷ß 25 ‡∑à“ ·≈–°“√∑¥≈Õß„™â “√ °—¥Õ¬à“ßµàÕ‡π◊ËÕß

„π¢π“¥ Ÿß∂÷ß 1000 mg/kg ‡ªìπ‡«≈“π“π 2  —ª¥“Àå

°Á‰¡àæ∫Õ“°“√º‘¥ª°µ‘„¥Ê ‡™àπ‡¥’¬«°—π ÷́Ëß°àÕπÀπâ“π’È

¡’√“¬ß“π°“√«‘®—¬∑’Ë»÷°…“‡°’Ë¬«°—∫§«“¡ª≈Õ¥¿—¬¢Õß

æ◊™™π‘¥π’È ·¡â«à“‰¡à‰¥â∑¥ Õ∫§«“¡‡ªìπæ‘…‚¥¬µ√ß

·µà°Á¡’°“√µ‘¥µ“¡§«“¡ª≈Õ¥¿—¬„π°“√„™â√à«¡¥â«¬ ‡™àπ

°“√»÷°…“°“√≈¥Õ—µ√“°“√‡°‘¥‚√§Õÿ®®“√–√à«ß ‚¥¬π”

ºß·Àâß∫¥≈–‡Õ’¬¥¢π“¥§«“¡‡¢â¡¢âπ 1 g/kg «—π≈– 2 §√—Èß

‡ªìπ‡«≈“ 3 «—π ªÑÕπ„π≈Ÿ°À¡Ÿ º≈°“√∑¥ Õ∫æ∫«à“‰¡à¡’

Õ“°“√¢â“ß‡§’¬ß‡°‘¥¢÷Èπ„πÀ¡Ÿ‡™àπ‡¥’¬«°—π (Dieu and Hoa,

2003) °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“πÕÿ®®“√–√à«ß·≈–°“√‡æ‘Ë¡

πÈ”Àπ—°µ—«„πÀ¡Ÿ ‚¥¬„Àâºß·Àâß∫¥≈–‡Õ’¬¥¢Õß ¡ÿπ‰æ√

æ≠“«“π√¢π“¥ 200 mg/kg ∑ÿ°«—π ‡ªìπ‡«≈“ 30 «—π

„πÀ¡Ÿ∑’ËªÉ«¬¥â«¬‚√§Õÿ®®“√–√à«ß æ∫«à“πÕ°®“°®–„Àâ

º≈¥’„π°“√√—°…“‚√§Õÿ®®“√–√à«ß∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ

E. coli ·≈–‰¡à°àÕ„Àâ‡°‘¥Õ“°“√¢â“ß‡§’¬ß®“°°“√√—°…“·≈â«

¬—ß∑”„ÀâÀ¡Ÿ¡’πÈ”Àπ—°‡æ‘Ë¡¢÷ÈπÕ’°¥â«¬ (Dieu et al., 2006)

´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“§√—Èßπ’È‚¥¬ÀπŸ∑’Ë‰¥â√—∫ “√ °—¥

¡’Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”Àπ—°µ—«·≈–¡’πÈ”Àπ—°µ—«¡“°°«à“

ÀπŸ°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

º≈°“√»÷°…“¥—ß°≈à“«∑”„Àâ‰¥â¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡¢Õß

 ¡ÿπ‰æ√æ≠“«“π√‡°’Ë¬«°—∫§«“¡ª≈Õ¥¿—¬„π°“√„™â„π

√–¬– —Èπ‡∑à“π—Èπ  ·≈–∑”„Àâ¡—Ëπ„®‰¥â«à“πà“®–¡’§«“¡ª≈Õ¥¿—¬

·¡â«à“®–„™â„πª√‘¡“≥ Ÿß°Áµ“¡ Õπ÷Ëß°“√„™â„π√–¬–‡«≈“

π“π®”‡ªìπµâÕß¡’°“√»÷°…“∑“ß¥â“π§«“¡‡ªìπæ‘…°÷Ëß‡√◊ÈÕ√—ß

À√◊Õ§«“¡‡ªìπæ‘…‡√◊ÈÕ√—ß‡æ‘Ë¡‡µ‘¡ √«¡∂÷ß»—°¬¿“æ„π°“√

√—°…“‚√§µà“ßÊµ“¡ √√æ§ÿ≥∑’Ë°≈à“«Õâ“ß°Á®”‡ªìπµâÕß‰¥â

√—∫°“√æ‘ Ÿ®πåƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“‡™àπ‡¥’¬«°—π

°‘µµ‘°√√¡ª√–°“»
‚§√ß°“√«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ®“°‡ß‘π∑ÿπ

Õÿ¥Àπÿπ°“√«‘®—¬ß∫ª√–¡“≥‡ß‘π√“¬‰¥â ª√–®”ªï 2552

¡À“«‘∑¬“≈—¬¡À“ “√§“¡  π—∫ πÿπ«— ¥ÿÕÿª°√≥å

·≈– “√‡§¡’ ”À√—∫°“√«‘®—¬®“° §≥–‡¿ —™»“ µ√å

¡À“«‘∑¬“≈—¬¡À“ “√§“¡ §≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥

§ÿ≥«‘π—¬  ¡ª√– ß§å π—°«‘™“°“√‡°…µ√™”π“≠°“√æ‘‡»…

°√¡«‘™“°“√‡°…µ√ °√–∑√«ß‡°…µ√·≈– À°√≥å
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