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∫∑§—¥¬àÕ

°“√«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ§—¥°√Õß “√ °—¥®“° ¡ÿπ‰æ√‰∑¬∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈ ´÷Ëß°≈‰°°“√

ÕÕ°ƒ∑∏‘Ï¥—ß°≈à“«‡ªìπ‡ªÑ“À¡“¬Àπ÷Ëß„π°“√√—°…“¿“«–‰¢¡—π„π‡≈◊Õ¥ Ÿß ®“°°“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√μàÕ°“√

¬—∫¬—Èß°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈ ®”π«π ÒÙ ™π‘¥ “√ °—¥ ‚¥¬ª√–‡¡‘π√–¥—∫§Õ‡≈ ‡μÕ√Õ≈∑’Ëμ‘¥©≈“°¥â«¬ “√

°—¡¡—πμ√—ß ’∑’Ëºà“π‡¢â“ Ÿà‡´≈≈å Caco-2 ·≈–„™â ezetimibe ‡ªìπ positive control æ∫«à“ ∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.

 “√ °—¥‡Õ∑“πÕ≈®“°„∫Ω√—Ëß (PG) ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ ‚¥¬¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‰¥â ÙÛ%  “√ °—¥πÈ”·≈–‡Õ∑“πÕ≈

®“°„∫μ–≈‘ßª≈‘ß (ABL-1 ·≈– ABL-2) ·≈– “√ °—¥‡Õ∑“πÕ≈®“°„∫∫—«À≈«ß (NN) ¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‰¥â

ÛÙ-Ûˆ%  “√ °—¥‡Õ∑“πÕ≈®“°„∫¡–√ÿ¡ (MO-1) „∫¬Õ (MC) „∫¬à“π“ß (TT-1) ·≈–πÈ”§—Èπ®“°º≈μ–≈‘ßª≈‘ß (ABF)

¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‰¥â Ú-Û% πÕ°®“°π’È ∑’Ë§«“¡‡¢â¡¢âπ ı ¡§°./¡≈.  “√ °—¥ MO-1 ·≈– TT-1

 “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‡æ‘Ë¡¢÷Èπ‡ªìπ ıÒ% ·≈– Û˜% μ“¡≈”¥—∫  “√ °—¥ ¡ÿπ‰æ√∑’Ë‰¡à· ¥ßƒ∑∏‘Ï¬—∫¬—Èß

°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈„π§«“¡‡¢â¡¢âπ∑’Ë∑”°“√∑¥ Õ∫ ‰¥â·°à  “√ °—¥‡Õ∑“πÕ≈®“°„∫™–¡«ß (GC), „∫¡–°√Ÿ¥ (CH),

 à«π„μâ¥‘πªí≠®¢—π∏å (GP),  “√ °—¥πÈ”®“°„∫¡–√ÿ¡ (MO-2), „∫¬à“π“ß (TT-2) ·≈– “√ °—¥¢à“ (AG) º≈°“√«‘®—¬π’È

 “¡“√∂§—¥‡≈◊Õ° ¡ÿπ‰æ√∑’Ë¡’»—°¬¿“æ„π°“√¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‡æ◊ËÕ»÷°…“∂÷ß “√ÕÕ°ƒ∑∏‘ÏμàÕ‰ª‰¥â

§” ”§—≠ : °“√¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈,  ¡ÿπ‰æ√‰∑¬

°“√§—¥°√Õß “√¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈

®“° “√ °—¥ ¡ÿπ‰æ√‰∑¬

¥«ß‡æÁ≠  ªí∑¡¥‘≈°*

 ¡®‘μ√å  ‡π’¬¡ °ÿ≈*

π—π∑’∑‘æ  ≈‘È¡‡æ’¬√™Õ∫†

°√°π°  Õ‘ß§π‘π—π∑å†

ª√–‰æ  «ß»å ‘π§ß¡—Ëπ*

π‘æπ∏åμâπ©∫—∫

* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ®.ππ∑∫ÿ√’ ÒÒ
†§≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬π‡√»«√ ®.æ‘…≥ÿ‚≈° ˆı

∫∑π”

¿“«–‰¢¡—π„π‡≈◊Õ¥ Ÿß ‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√‡°‘¥‚√§

‡√◊ÈÕ√—ßμà“ßÊ ‡™àπ ‚√§À≈Õ¥‡≈◊Õ¥·¥ß·¢Áß (atherosclerosis)

‚√§À—«„®¢“¥‡≈◊Õ¥ (ischemic heart disease) ‚√§À≈Õ¥

‡≈◊Õ¥ ¡Õß (cerebrovascular disease) ‡ªìπμâπ ¬“·ºπ

ªí®®ÿ∫—π∑’Ë„™â„π°“√√—°…“¿“«–¥—ß°≈à“«¡’À≈“¬°≈ÿà¡´÷Ëß¡’°≈‰°

°“√ÕÕ°ƒ∑∏‘Ï·μ°μà“ß°—π ‡™àπ °≈ÿà¡∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase °≈ÿà¡∑’ËÕÕ°ƒ∑∏‘Ï

¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reductase ‡ªìπμâπ

‡ªÑ“À¡“¬„À¡à∑“ß°“√√—°…“¿“«–‰¢¡—π„π‡≈◊Õ¥ Ÿß §◊Õ °“√

¬—∫¬—Èß°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈®“°∑“ß‡¥‘πÕ“À“√ ‚¥¬

ªí®®ÿ∫—π¡’¬“‡æ’¬ß™π‘¥‡¥’¬«‡∑à“π—Èπ∑’ËÕÕ°ƒ∑∏‘Ï¥â«¬°≈‰°¥—ß°≈à“«

§◊Õ ezetimibeÒ

‡π◊ËÕß®“° ¡ÿπ‰æ√‰∑¬¡’§«“¡À≈“°À≈“¬∑“ß™’«¿“æ Ÿß

‡ªìπ·À≈àß¢Õß¬“®“°∏√√¡™“μ‘∑’Ë ”§—≠ ·≈–¡’ƒ∑∏‘Ï∑“ß™’«¿“æ
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∑’Ëπà“ π„®¡“°¡“¬ „πªí®®ÿ∫—π¡’À≈“¬√“¬ß“π°“√«‘®—¬‡°’Ë¬«°—∫

 ¡ÿπ‰æ√∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic

lipaseÚ-Ù ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA re-

ductaseı-˜ „π¢≥–∑’Ëƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈®“°

 ¡ÿπ‰æ√‰∑¬¬—ß¡’°“√»÷°…“‰¡à¡“°π—°¯ ¥—ßπ—Èπ °“√»÷°…“π’È®÷ß

¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈

(cholesterol uptake inhibition) ‡¢â“ Ÿà‡´≈≈å Caco-2 ¢Õß

 “√ °—¥ ¡ÿπ‰æ√‰∑¬ ‡æ◊ËÕ àß‡ √‘¡»—°¬¿“æ¢Õß ¡ÿπ‰æ√‰∑¬

„Àâ‡ªìπ∑“ß‡≈◊Õ°„π°“√√—°…“À√◊ÕªÑÕß°—π°“√‡°‘¥¿“«–‰¢¡—π„π

‡≈◊Õ¥ ŸßμàÕ‰ª„πÕπ“§μ

√–‡∫’¬∫«‘∏’»÷°…“
 ¡ÿπ‰æ√

‡°Á∫μ—«Õ¬à“ß ¡ÿπ‰æ√ ®”π«π ÒÒ ™π‘¥ ‰¥â·°à „∫∫—«À≈«ß

„∫™–¡«ß „∫μ–≈‘ßª≈‘ß º≈μ–≈‘ßª≈‘ß „∫¡–√ÿ¡ „∫¬Õ „∫Ω√—Ëß

‡Àßâ“¢à“  à«π„μâ¥‘πªí≠®¢—π∏å „∫¡–°√Ÿ¥ ·≈–„∫¬à“π“ß

π” ¡ÿπ‰æ√ ¬°‡«âπ„∫¡–°√Ÿ¥ ·≈–º≈μ–≈‘ßª≈‘ß ≈â“ß„Àâ

 –Õ“¥ À—Ëπ‡ªìπ™‘Èπ‡≈Á° Ê ·≈â«∑”„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ Ùı-

ı˚´ ®“°π—Èππ”¡“∫¥‡ªìπºß≈–‡Õ’¬¥

 à«π„∫¡–°√Ÿ¥·≈–º≈μ–≈‘ßª≈‘ß ‡¡◊ËÕ≈â“ß„Àâ –Õ“¥·≈â«

π”‰ª‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√‚¥¬‰¡àμâÕßºà“π°√–∫«π°“√

∑”„Àâ·Àâß

«‘∏’°“√»÷°…“

Ò. °“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

Ò.Ò °“√ °—¥ “√®“° ¡ÿπ‰æ√ „π°“√«‘®—¬π’È¡’«‘∏’

°“√‡μ√’¬¡ “√ °—¥®“° ¡ÿπ‰æ√ ı «‘∏’ §◊Õ

Ò.Ò.Ò °“√À¡—°  ”À√—∫‡μ√’¬¡ “√ °—¥

‡Õ∑“πÕ≈®“°„∫¡–°√Ÿ¥ ¥

Ò.Ò.Ú °“√ °—¥·∫∫μàÕ‡π◊ËÕß ‚¥¬„™â soxhlet

apparatus  ”À√—∫‡μ√’¬¡ “√ °—¥‡Õ∑“πÕ≈ ®“°„∫∫—«À≈«ß

„∫™–¡«ß „∫μ–≈‘ßª≈‘ß „∫¡–√ÿ¡ „∫¬Õ „∫Ω√—Ëß ªí≠®¢—π∏å

·≈–„∫¬à“π“ß

Ò.Ò.Û °“√μâ¡ °—¥¥â«¬πÈ” (reflux)  ”À√—∫

‡μ√’¬¡ “√ °—¥πÈ”®“°„∫μ–≈‘ßª≈‘ß·≈–„∫¡–√ÿ¡

Ò.Ò.Ù °“√ °—¥¥â«¬«‘∏’ supercritical fluid

extraction (SFE) ‚¥¬‰¡à„™âμ—«∑”≈–≈“¬„¥ Ê ™à«¬„π°“√ °—¥

 ”À√—∫‡μ√’¬¡ “√ °—¥®“°‡Àßâ“¢à“

Ò.Ò.ı °“√§—ÈππÈ”  ”À√—∫‡μ√’¬¡ “√ °—¥®“°

º≈μ–≈‘ßª≈‘ß ¥

Ò.Ú °“√∑”·Àâß “√ °—¥  “√ °—¥‡Õ∑“πÕ≈®“°

 ¡ÿπ‰æ√™π‘¥μà“ß Ê ∑”·Àâß‚¥¬«‘∏’√–‡À¬¿“¬„μâ ÿ≠≠“°“»

¥â«¬‡§√◊ËÕß Eyela NE rotary evaporator  “√ °—¥πÈ”∑”

·Àâß‚¥¬«‘∏’ freeze dry  à«π “√ °—¥∑’Ë‰¥â®“°«‘∏’ SFE ‰¡à

μâÕßºà“π°√–∫«π°“√∑”„Àâ·Àâß¢â“ßμâπ

Ò.Û °“√‡μ√’¬¡ “√ °—¥‡æ◊ËÕ∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√

¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈  “√ °—¥ ¡ÿπ‰æ√∑’Ë‰¡à “¡“√∂≈–≈“¬

πÈ”‰¥â μâÕß‡μ√’¬¡„ÀâÕ¬Ÿà„π√Ÿª¢Õß “√ª√–°Õ∫‡™‘ß´âÕπ°—∫

polyvinylpyrrolidone (PVP) 40,000 (Fluka, United State)

‚¥¬ “√ °—¥ ¡ÿπ‰æ√·μà≈–™π‘¥®–¡’Õ—μ√“ à«π∑’Ë‡À¡“–„π°“√

‡°‘¥ “√ª√–°Õ∫‡™‘ß´âÕπ∑’Ë·μ°μà“ß°—π

Ú. °“√»÷°…“§«“¡‡ªìπæ‘…μàÕ‡´≈≈å Caco-2

„™â«‘∏’ MTT assay ‡æ◊ËÕ»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√

‰∑¬μàÕ cell viability ¢Õß‡´≈≈å Caco-2˘

Ú.Ò °“√‡æ“–‡≈’È¬ß‡´≈≈å Caco-2

‡≈’È¬ß‡´≈≈å Caco-2 ¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å DMEM/

F12 ∑’Ë¡’ à«πº ¡¢Õß Ò% FBS ·≈– Ò% penicillin-strep-

tomycin ∫à¡„π incubator ∑’ËÕÿ≥À¿Ÿ¡‘ Û˜˚´ ·≈– CO2 ı%

‡¡◊ËÕ‡´≈≈å Caco-2 ‡®√‘≠‡μ‘∫‚μ∑—Ë«®“π‡≈’È¬ß ∑”°“√ subcul-

ture ∑ÿ° Û-Ù «—π ‚¥¬ detach ‡´≈≈å¥â«¬ .Úı% trypsin

„π Ca2+-, Mg2+-free phosphate buffer (PBS) ∑’Ë¡’ EDTA

.Ú °./≈. ‡ªìπ à«πª√–°Õ∫

Ú.Ú Cell viability test (MTT assay)

‡≈’È¬ß‡´≈≈å Caco-2 „π ˘ˆ well plate ∑’Ë§«“¡Àπ“

·πàπ Ò, cells/well ‚¥¬∑”°“√‡æ“–‡≈’È¬ß„π CO2 incu-

bator ‡ªìπ‡«≈“ Ò «—π ®“°π—Èππ”‡´≈≈å Caco-2 ¡“‡≈’È¬ß„π

Õ“À“√‡≈’È¬ß‡´≈≈å„π ¿“«–∑’Ë¡’·≈–‰¡à¡’ “√ °—¥ ¡ÿπ‰æ√∑’Ë

§«“¡‡¢â¡¢âπμà“ß Ê º ¡Õ¬Ÿà ‡ªìπ‡«≈“ Ò «—π ‚¥¬„π™—Ë«‚¡ß∑’Ë

ÚÚ ‡μ‘¡ “√≈–≈“¬ .ı% MTT Ò ¡§≈. ≈ß‰ª„π medium

·≈–‡¡◊ËÕ§√∫ ÚÙ ™—Ë«‚¡ß ¥Ÿ¥Õ“À“√‡≈’È¬ß‡´≈≈åÕÕ°„ÀâÀ¡¥

·≈â«‡μ‘¡ “√≈–≈“¬ DMSO-EtOH (Ò:Ò% v/v) ª√‘¡“μ√ Ú

μl/well ∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ Û˜˚´ ‡ªìπ‡«≈“ Ò π“∑’ ·≈â«π”‰ª

«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ ı˘ı π“‚π‡¡μ√

Û. °“√¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈¢Õß “√ °—¥



√ “√°“√ ∑¬å·ºπ‰∑¬·≈–°“√ ∑¬å∑“«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°  °“√ ¬·º · °“√ ∑“√ “√ ∑ å π‰∑¬ ≈– ∑¬å«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ¯ ©∫—∫∑’Ë Ú-Û æƒ…¿“§¡-∏—π«“§¡ ÚııÛÒÙ¯

 ¡ÿπ‰æ√

∑”°“√«—¥°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈‚¥¬ª√–‡¡‘π√–¥—∫

¢Õß§Õ‡≈ ‡μÕ√Õ≈∑’Ëμ‘¥©≈“°¥â«¬ “√°—¡¡—πμ√—ß ’∑’Ëºà“π‡¢â“ Ÿà

‡´≈≈å Caco-2 „™â ezetimibe ‡ªìπ positive control

Û.Ò °“√‡μ√’¬¡ cholesterol micelles

‚¥¬‡μ√’¬¡ Ú mM taurocholate, ı μM phosphati-

dylcholine, Ò μM cholesterol ·≈– Ò μCi/ml [1,2-3H]

cholesterol ¡“≈–≈“¬„π chloroform ·≈â«π”¡“º ¡°—π

„πÀ≈Õ¥·°â« ®“°π—Èπ π”‰ª√–‡À¬¿“¬„μâ·°ä ‰π‚μ√‡®π ·≈–

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -Ú˚´ ®π°«à“®–π”¡“„™â„π°“√∑¥ Õ∫ ‡¡◊ËÕ

®–π”¡“„™â„Àâ≈–≈“¬„π DMEM/F12 ·≈– sonicate ·≈â«

π”‰ª°√Õßºà“π .Ú μm filter membrane

Û.Ú °“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈ (cholesterol uptake)

„π‡´≈≈å Caco-2

‡≈’È¬ß‡´≈≈å Caco-2 „π ÚÙ well plate ‚¥¬‡ª≈’Ë¬π

Õ“À“√‡≈’È¬ß‡´≈≈å∑ÿ° Ú-Û «—π ‡¡◊ËÕ‡´≈≈å¡’Õ“¬ÿ Ú-Û  —ª¥“Àå ‡´≈≈å

Caco-2 ®–‡°‘¥°“√ differentiation ‡ªìπ monolayer ´÷Ëß

‡≈’¬π·∫∫‡´≈≈å∑’Ëºπ—ß≈”‰ â‡≈Á° ‡¡◊ËÕ®–«—¥°“√¥Ÿ¥´÷¡§Õ‡≈ -

μ“√“ß∑’Ë Ò °“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

≈”¥—∫∑’Ë √À—  “√ ™◊ËÕ«‘∑¬“»“ μ√å/«ß»åÒ ™◊ËÕ‰∑¬  à«π∑’Ë„™â ™π‘¥ “√ °—¥ «‘∏’°“√ °—¥  “√ °—¥ : PVP

Ò NN Nelumbo nucifera Gaertn. ∫—«À≈«ß „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Nelumbonaceae extraction

Ú GC Garcinia cowa Roxb. ex DC. ™–¡«ß „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Clusiaceae extraction

Û ABL-1 Averrhoa bilimbi L. μ–≈‘ßª≈‘ß „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Oxalidaceae extraction

Ù ABL-2 Averrhoa bilimbi L. μ–≈‘ßª≈‘ß „∫ πÈ” reflux -

«ß»å Oxalidaceae

ı ABF Averrhoa bilimbi L. μ–≈‘ßª≈‘ß º≈ πÈ” §—ÈππÈ” -

«ß»å Oxalidaceae

ˆ MO-1 Moringa oleifera Lamk. ¡–√ÿ¡ „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Moringaceae extraction

˜ MO-2 Moringa oleifera Lamk. ¡–√ÿ¡ „∫ πÈ” reflux -

«ß»å Moringaceae

¯ MC Morinda citrifolia L. ¬Õ „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Rubiaceae extraction

˘ PG Psidium guajava L. Ω√—Ëß „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Û

«ß»å Myrtaceae extraction

Ò AG Alpinia galanga Sw. ¢à“ ‡Àßâ“ - SFE Ò:˘

«ß»å Zingiberaceae

ÒÒ GP Gynostemma pentaphyllum Maniko. ªí≠®¢—π∏å  à«π„μâ¥‘π ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Cucurbitaceae extraction

ÒÚ CH Citrus hystrix DC. ¡–°√Ÿ¥ „∫ ‡Õ∑“πÕ≈ À¡—° Ò:Ù

«ß»å Rutaceae

ÒÛ TT-1 Tiliacora triandra Diels. ¬à“π“ß „∫ ‡Õ∑“πÕ≈ Soxhlet Ò:Ù

«ß»å Menispermaceae extraction

ÒÙ TT-2 Tiliacora triandra Diels. ¬à“π“ß „∫ πÈ” reflux -

«ß»å Menispermaceae
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‡μÕ√Õ≈ (cholesterol uptake) „Àâ‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡´≈≈å

‡ªìπ™π‘¥ serum free-medium ∑’Ë¡’ [1,2-3H] cholesterol

micelles ·≈– “√ °—¥ ¡ÿπ‰æ√‡ªìπ à«πª√–°Õ∫ π”‰ª∫à¡„π

CO2 incubator ‡ªìπ‡«≈“ Û ™—Ë«‚¡ß ®“°π—Èπ ¥Ÿ¥Õ“À“√‡≈’È¬ß

‡´≈≈åÕÕ° ∑”°“√≈â“ß‡´≈≈å¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å‡¬Áπ (ice-cold

medium) ·≈â«∑”„Àâ‡´≈≈å·μ°¥â«¬ .Ò M NaOH ·≈– Ò g/

L SDS ·≈â«π”‰ª«—¥§«“¡‡¢â¡¢âπ¢Õß‚ª√μ’π¥â«¬ BCA pro-

tein assay kit (Pierce) ·≈–«—¥§à“ radioactivity ‚¥¬„™â

ezetimibe ‡ªìπ positive control

º≈°“√»÷°…“

Ò. °“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√·μà≈–™π‘¥„ÀâÕ¬Ÿà„π√Ÿª∑’Ë‡À¡“– ¡

 ”À√—∫°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈ ¥—ß

· ¥ß„π μ“√“ß∑’Ë Ò

Ú. §«“¡‡ªìπæ‘…μàÕ‡´≈≈å Caco-2

°“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√„π°“√¬—∫¬—Èß°“√¥Ÿ¥

´÷¡§Õ‡≈ ‡μÕ√Õ≈®”‡ªìπμâÕß∑¥ Õ∫º≈¢Õß “√ °—¥ ¡ÿπ‰æ√

„π√Ÿª¢Õß PVP 40,000 complex μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å

Caco-2 ‡æ◊ËÕÀ“§«“¡‡¢â¡¢âπ∑’Ë‰¡à‡ªìπÕ—πμ√“¬μàÕ‡´≈≈å·≈–„™â

„π°“√∑¥ Õ∫μàÕ Ê ‰ª  “√ °—¥ ¡ÿπ‰æ√·μà≈–™π‘¥®–∂Ÿ°π”

¡“∑¥ Õ∫∑’Ë§«“¡‡¢â¡¢âπμà“ß Ê Õ¬à“ßπâÕ¬ Û §«“¡‡¢â¡¢âπ

‚¥¬§«“¡‡¢â¡¢âπ Ÿß ÿ¥∑’Ë„™â„π°“√∑¥ Õ∫‰¡à‡°‘π Ò, ¡§°./

¡≈. √“¬ß“πº≈‡ªìπ§à“ % cell viability ‡¡◊ËÕ‡∑’¬∫°—∫ control

´÷Ëß°Á§◊Õ‰¡à¡’°“√„Àâ treatment „¥ Ê (§‘¥‡ªìπ Ò% cell vi-

ability) º≈°“√∑¥≈Õß¥—ß· ¥ß„π μ“√“ß∑’Ë Ú ®“°º≈°“√

∑¥≈Õß¢Õß “√ °—¥∑—Èß ÒÙ ™π‘¥ æ∫«à“  “√ °—¥ à«π„À≠à‰¡à

‡ªìπÕ—πμ√“¬μàÕ‡´≈≈å·≈–‰¡à¡’º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å

Caco-2 ‚¥¬ “√ °—¥ ¡ÿπ‰æ√ ≈”¥—∫∑’Ë Ò-˘ (μ“√“ß∑’Ë Ú) ∑’Ë

§«“¡‡¢â¡¢âπ Ò,  ¡§°./¡≈. „Àâ§à“ cell viability ¡“°°«à“

¯%  à«π “√ °—¥ GC ·≈– ABF ¡’º≈μàÕ‡´≈≈å¡“°°«à“ ˘

™π‘¥·√° ‚¥¬„Àâ§à“ cell viability ¡“°°«à“ ̄ % ∑’Ë§«“¡‡¢â¡¢âπ

Ò  ¡§°./¡≈.  à«π “√ °—¥ CH, AG ·≈– PG ¡’º≈μàÕ

°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2 ¡“° ‚¥¬ CH „Àâ§à“ cell

viability ¡“°°«à“ ¯% ∑’Ë§«“¡‡¢â¡¢âπ ı  ¡§°./¡≈.

 à«π “√ °—¥ AG ·≈– PG „Àâ§à“ cell viability ¡“°°«à“ ̄ %

∑’Ë§«“¡‡¢â¡¢âπμË”∑’Ë ı  ¡§°./¡≈.

Û. ƒ∑∏‘Ï¢Õß °—¥ ¡ÿπ‰æ√„π°“√¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ 

‡μÕ√Õ≈

°“√»÷°…“º≈°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈ ∑”‚¥¬°“√«—¥

√–¥—∫§Õ‡≈ ‡μÕ√Õ≈∑’Ëμ‘¥©≈“°¥â«¬ “√°—¡¡—πμ√—ß ’∑’Ëºà“π

‡¢â“‰ª„π‡´≈≈å≈”‰ â‡æ“–‡≈’È¬ß Caco-2 ∂â“ “√ °—¥ ¡ÿπ‰æ√

™π‘¥„¥ àßº≈„Àâ‡°‘¥°“√π”§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å‰¥â¡“°

· ¥ß«à“  ¡ÿπ‰æ√π—Èπ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈μË”

¥—ßº≈°“√∑¥≈Õß∑’Ë· ¥ß„πμ“√“ß∑’Ë Û  ”À√—∫ “√ °—¥ ¡ÿπ‰æ√

∑’Ë‰¡à¡’º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2 ‰¥â∑”°“√

∑¥ Õ∫ƒ∑∏‘Ï∑’Ë§«“¡‡¢â¡¢âπ Ò  ¡§°./¡≈.  “√ °—¥∑’Ë¡’º≈

μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2 ¡“° ‰¥â∑”°“√∑¥ Õ∫

∑’Ë§«“¡‡¢â¡¢âπ∑’Ë„Àâ cell viability ¡“°°«à“ ¯% ®“°μ“√“ß∑’Ë

Û æ∫«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑’Ë§«“¡‡¢â¡¢âπ‡¥’¬«°—π (Ò  ¡§°./

¡≈.)  “√ °—¥ ¡ÿπ‰æ√∑ÿ°™π‘¥ “¡“√∂¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ 

‡μÕ√Õ≈‰¥â„π√–¥—∫∑’Ë‰¡à·μ°μà“ß°—π¡“°π—° ‚¥¬¡’§à“°“√π”

‡¢â“§Õ‡≈ ‡μÕ√Õ≈ª√–¡“≥ ˆ-˜% ‡¡◊ËÕ‡∑’¬∫°—∫ control

÷́ËßÀ¡“¬∂÷ß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√π”‡¢â“À√◊Õ°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈

‰¥âª√–¡“≥ Û-Ù%  “√ °—¥∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√π”‡¢â“¢Õß

μ“√“ß∑’Ë Ú º≈¢Õß “√ °—¥ ¡ÿπ‰æ√μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å

Caco-2

§«“¡‡¢â¡¢âπ Cell

≈”¥—∫∑’Ë  “√ °—¥ ¢Õß “√ °—¥ viability

(¡§°./¡≈.) (% of control)

Ò NN Ò, ¯˘.ı

Ú ABL-1 Ò, ÒÒÚ.˘˜

Û ABL-2 Ò, Òı.˘

Ù MC Ò, Ò.ÒÒ

ı PG Ò, ¯ˆ.Ûˆ

ˆ MO-1 Ò, ¯˜.Úˆ

˜ MO-2 Ò, ¯.ÚÚ

¯ TT-1 Ò, Òı.ÛÙ

˘ TT-2 Ò, ÒÚ.Ù˜

Ò GC Ò ¯Ù.ÒÒ

ÒÒ ABF Ò ˘Ò.ÚÛ

ÒÚ CH ı ˘Ù.Û¯

ÒÛ AG ı ¯¯.ˆı

ÒÙ GP ı ¯Ò.ÙÚ
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§Õ‡≈ ‡μÕ√Õ≈‰¥â¥’∑’Ë ÿ¥ §◊Õ PG ‚¥¬¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß

ª√–¡“≥ ÙÛ%  “√ °—¥∫“ß™π‘¥‰¥â∑”°“√∑¥ Õ∫∑’Ë§«“¡

‡¢â¡¢âπ Ÿß¢÷Èπ ∑’Ë ı ¡§°./¡≈. æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√π”

‡¢â“§Õ‡≈ ‡μÕ√Õ≈‡æ‘Ë¡¢÷Èπ ‡™àπ MO-1 ·≈– TT-1  “√ °—¥

 ¡ÿπ‰æ√∑’Ë‰¡à· ¥ßƒ∑∏‘Ï¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈„π

§«“¡‡¢â¡¢âπ∑’Ë∑”°“√∑¥ Õ∫ ‰¥â·°à GC, MO-2, TT-2, CH,

GP ·≈– AG ‚¥¬ ezetimibe ∑’Ë§«“¡‡¢â¡¢âπ Ú ‰¡‚§√

‚¡≈“√å  “¡“√∂¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈‰¥â ÙÚ%

«‘®“√≥åº≈

°“√«‘®—¬π’È∑”„Àâ∑√“∫∂÷ßº≈¢Õß “√ °—¥ ¡ÿπ‰æ√‰∑¬„π

°“√¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å Caco-2 ´÷Ëßæ∫

«à“  “√ °—¥®“° ¡ÿπ‰æ√À≈“¬™π‘¥¡’ƒ∑∏‘Ï∑’Ë¥’„π ¿“«–

∑’Ë∑”°“√∑¥ Õ∫ Õ¬à“ß‰√°Áμ“¡ º≈∑’Ë‡°‘¥¢÷Èπ‡ªìπº≈®“°°“√

∑¥ Õ∫„πÀ≈Õ¥∑¥≈Õß ´÷ËßÕ“®‡À¡◊ÕπÀ√◊Õ·μ°μà“ß®“°ƒ∑∏‘Ï

∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬¡πÿ…¬åÀ√◊Õ —μ«å‰¥â ®÷ß¬—ß‰¡à “¡“√∂π”¡“

ª√—∫¢π“¥ ”À√—∫„™â„π¡πÿ…¬åÀ√◊Õ —μ«å ¥—ßπ—Èπ ¢âÕ¡Ÿ≈∑’Ë‰¥â√—∫

®“°°“√«‘®—¬π’È®÷ß‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√

»÷°…“‡™‘ß≈÷°μàÕ‰ª

 √ÿª

®“°°“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√ ®”π«π ÒÙ ™π‘¥

 “√ °—¥®“° ¡ÿπ‰æ√®”π«π Ò ™π‘¥ „π√Ÿª¢Õß “√ª√–°Õ∫

‡™‘ß´âÕπ°—∫ PVP 40,000 μàÕ°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å

Caco-2 æ∫«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑’Ë§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ Ò

¡§°./¡≈.  “√ °—¥‡Õ∑“πÕ≈®“°„∫Ω√—Ëß (PG) ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥

 “¡“√∂∑”„Àâ‡°‘¥°“√π”§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å Caco-2 ‰¥â

ı˜.ÚÙ% ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ · ¥ß«à“ „Àâº≈°“√

¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈ ‡∑à“°—∫ ÙÛ%  “√ °—¥®“°„∫

μ–≈‘ßª≈‘ß´÷Ëß °—¥¥â«¬πÈ”·≈–‡Õ∑“πÕ≈ (ABL-1 ·≈– ABL-2)

·≈– “√ °—¥‡Õ∑“πÕ≈®“°„∫∫—«À≈«ß (NN) ∑’Ë§«“¡‡¢â¡¢âπ

Ò  ¡§°./¡≈.  àßº≈„Àâ‡°‘¥°“√π”§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å

Caco-2 ‰¥â„°≈â‡§’¬ß°—π §◊Õ Õ¬Ÿà√–À«à“ß ˆÛ.¯Ò-ˆı.˘Ú%

°≈à“«§◊Õ „Àâº≈°“√¬—∫¬—Èß°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈„π™à«ß ÛÙ-

Ûˆ%  “√ °—¥‡Õ∑“πÕ≈®“°„∫¡–√ÿ¡ (MO-1) „∫¬Õ (MC)

„∫¬à“π“ß (TT-1) πÈ”§—Èπ®“°º≈μ–≈‘ßª≈‘ß (ABF)  “¡“√∂

¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈ √–À«à“ß Ú-Û% ‡¡◊ËÕ‡æ‘Ë¡

§«“¡‡¢â¡¢âπ‡ªìπ ı  ¡§°./¡≈.  æ∫«à“  “√ °—¥ MO-1

·≈– TT-1 ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å

Caco-2 ‡æ‘Ë¡¢÷Èπ  à«π “√ °—¥‡Õ∑“πÕ≈®“°„∫™–¡«ß (GC)

„∫¡–°√Ÿ¥ (CH)  à«π„μâ¥‘πªí≠®¢—π∏å (GP)  “√ °—¥πÈ”®“°

„∫¡–√ÿ¡ (MO-2) „∫¬à“π“ß (TT-2) ·≈– “√ °—¥®“°¢à“ ‰¡à

· ¥ßƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈„π§«“¡‡¢â¡¢âπ

∑’Ë∑”°“√∑¥ Õ∫

¢âÕ‡ πÕ·π–∑’Ë‰¥â®“°°“√«‘®—¬

°“√«‘®—¬π’È ‡ªìπ°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ -

‡μÕ√Õ≈„πÀ≈Õ¥∑¥≈Õß (cell-based assay)  “¡“√∂π”

¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ∑’Ë‰¥â‰ª„™â‡ªìπ·π«∑“ß„π°“√§—¥‡≈◊Õ°™π‘¥ “√

 °—¥ ¡ÿπ‰æ√·≈–§«“¡‡¢â¡¢âπ∑’Ë„™â ‡æ◊ËÕ»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß°“√

¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈„π√–¥—∫∑’Ë Ÿß¢÷ÈπμàÕ‰ª ‡™àπ °“√»÷°…“

ƒ∑∏‘Ï„π —μ«å∑¥≈Õß °“√»÷°…“™π‘¥ “√ÕÕ°ƒ∑∏‘Ï °“√æ—≤π“

º≈‘μ¿—≥±å Ÿà°“√„™âª√–‚¬™πå¢Õßª√–™“™π ‡ªìπμâπ ‡ªìπ¢âÕ¡Ÿ≈

μ“√“ß∑’Ë Û º≈¢Õß “√ °—¥ ¡ÿπ‰æ√μàÕ°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈

§«“¡ °“√π”‡¢â“

≈”¥—∫∑’Ë  “√ °—¥ ‡¢â¡¢âπ §Õ‡≈ ‡μÕ√Õ≈

(¡§°./¡≈.) (% of control)

Ò PG Ò ı˜.ÚÙ ± Ò.¯Ò

Ú ABL-2 Ò ˆÛ.¯Ò ± Ù.Ùı

Û ABL-1 Ò ˆÙ.Ùı ± ˜.ıÙ

Ù NN Ò ˆı.˘Ú ± ˆ.¯Ò

ı ABF Ò ˜Ò.Ú˜ ± Ù.ÒÛ

ˆ MO-1 Ò ˜Ò.ı˜ ± Ú.Òˆ

ı Ù¯.ˆÙ ± Ú.˜Ù

˜ MC Ò ˜Û.Ú¯ ± Ò.Ú

¯ TT-1 Ò ˜˜.˘ı ± ˜.ıı

ı ˆÚ.ıˆ ± Ú.Ú¯

˘ GC Ò ¯ı.ˆ ± Ú.¯˜

Ò MO-2 Ò ˘Û.ÙÛ ± Û.¯ı

ı ˘˜.¯Ò ± Ò.Ú¯

ÒÒ TT-2 Ò ˘Û.˜¯ ± Û.¯˜

ı ¯¯.¯Ù ± ˘.ı˘

ÒÚ CH ı ¯ˆ.˜Ù ± Ù.˜Ù

ÒÛ GP ı ˘Ò.ÙÛ ± ˘.Û¯

ÒÙ AG ı ˘Û.ˆÚ ± Ò.ˆˆ
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Abstract

Screening of Cholesterol Uptake Inhibitor from Thai Medicinal Plant Extracts
Duangpen Pattamadilok* Somchit Niumsakul* Nanteetip Limpeanchob†, Kornkanok Ingkaninan†,
Prapai Wongsinkongman*
*Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000
†Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok 65000

The aim of this investigation was to screen Thai medicinal plant extracts for cholesterol uptake inhibi-
tory activity, a new therapeutic target in the treatment of hyperlipidemia.  The effects of 14 plant extracts on
cholesterol uptake inhibition were observed by determining the level of incorporated labelled cholesterol into
Caco-2 cells. Ezetimibe was used as positive control. At the concentration of 100 μg/ml, the ethanol extract of
Psidium guajava (PG) leaves showed the strongest activity at 43 percent cholesterol uptake inhibition. Water
extract and ethanol extract of Averrhoa bilimbi leaves (ABL-1 and ABL-2) and ethanol extract of Nelumbo
nucifera (NN) leaves displayed the inhibition between 34-36 percent.  Ethanol extract from leaves of Moringa
oleifera (MO-1), Morinda citrifolia (MC), Tiliacora triandra (TT-1) and water extract from fruits of A. bilimbi
(ABF) exhibited cholesterol uptake inhibition between 20 and 30 percent.  At the concentration of 500 μg/ml,
the cholesterol uptake inhibitory effect of MO-1 and TT-1 was increased to 51 and 37 percent, respectively.
The ethanol extract from leaves of Garcinia cowa (GC), Citrus hystrix (CH), the underground part of Gynostemma
pentaphyllum (GP), water extract from leaves of M. oleifera (MO-2), T. triandra (TT-2) and SFE extract of
Alpinia galanga (AG) showed no inhibitory activity. The result of this investigation has led to further isolation
of cholesterol uptake inhibitors from potential Thai medicinal plants.

Key words: Cholesterol uptake inhibition, Thai medicinal plants




