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∫∑§—¥¬àÕ

°“√«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’·≈–ƒ∑∏‘Ï≈¥‰¢¡—π„πÀ≈Õ¥∑¥≈Õß¢Õß„∫™–¡«ß (Garcinia

cowa Roxb. ex DC. «ß»å Clusiaceae (Guttiferae) ‚¥¬æ∫«à“  “√ °—¥‡Õ∑“πÕ≈®“°„∫™–¡«ß “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥´÷¡

§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å Caco-2 ‰¥â√âÕ¬≈– ÒÙ.ˆ ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG CoA reductase ‰¥â√âÕ¬≈– ̆ ˜.ˆ

·≈–¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ¥â«¬§à“ IC50 Ò˘ˆ.ˆ ¡§°./¡≈. ®÷ßπ” “√ °—¥‡Õ∑“πÕ≈®“°„∫™–¡«ß

¡“·¬°‡ªìπ à«π °—¥¬àÕ¬¥â«¬«‘∏’°“√ partition ‰¥â‡ªìπ “√ °—¥‡Œ°‡´π  “√ °—¥‰¥§≈Õ‚√¡’‡∑π  “√ °—¥∫‘«∑“πÕ≈ ·≈–

 “√ °—¥πÈ”.  º≈°“√∑¥ Õ∫ƒ∑∏‘Ï≈¥‰¢¡—π„πÀ≈Õ¥∑¥≈Õß æ∫«à“ ∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.  “√ °—¥‡Œ°‡´π·≈–

 “√ °—¥‰¥§≈Õ‚√¡’‡∑π “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å Caco-2 ‰¥â√âÕ¬≈– Ûˆ.˜Ù ·≈– ÛÚ.¯ μ“¡

≈”¥—∫. ∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.  “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG CoA reductase √âÕ¬≈– ÒÒÙ.ÛÙ ·≈–

¯.ıı μ“¡≈”¥—∫.  “√ °—¥‡Œ°‡´π·≈– “√ °—¥‰¥§≈Õ‚√¡’‡∑π¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase

¥â«¬§à“ IC50 ̂ ˜.Ùı ·≈– ÛÙÚ.¯ ¡§°./¡≈. μ“¡≈”¥—∫. ‡¡◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥‰¥§≈Õ‚√¡’‡∑π®“°

„∫™–¡«ß¥â«¬«‘∏’∑“ß‚§√¡“‚∑°√“øï·≈–æ‘ Ÿ®πå‚§√ß √â“ß∑“ß‡§¡’¢Õß “√∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â¥â«¬«‘∏’ NMR spectrometry

·≈–‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ ‡ª°μ√—¡°—∫ “√∑’Ë‡§¬¡’√“¬ß“π„πÕ¥’μ æ∫«à“  “√ °—¥‰¥§≈Õ‚√¡’‡∑π®“°„∫™–¡«ß¡’ “√°≈ÿà¡ fla-

vonoid C-glycoside Ú ™π‘¥ §◊Õ vitexin ·≈– orientin ·≈–¬—ßæ∫ β-sitosterol ‡ªìπÕß§åª√–°Õ∫

§” ”§—≠ : ™–¡«ß, ƒ∑∏‘Ï≈¥‰¢¡—π, Õß§åª√–°Õ∫∑“ß‡§¡’, cholesterol uptake, pancreatic lipase, HMG CoA reduc-

tase, vitexin, orientin

Õß§åª√–°Õ∫∑“ß‡§¡’·≈–ƒ∑∏‘Ï≈¥‰¢¡—π¢Õß„∫™–¡«ß

¥«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”

™–¡«ß ¡’™◊ËÕ∑“ß«‘∑¬“»“ μ√å«à“ Garcinia cowa Roxb.

ex DC. «ß»å Clusiaceae (Guttiferae)Ò ‡ªìπ‰¡â¬◊πμâπ¢π“¥

°≈“ß  Ÿßª√–¡“≥ Ò ‡¡μ√ „∫‡ªìπ„∫‡¥’Ë¬« ¢Õ∫„∫‡√’¬∫ „∫

Àπ“¬“«  ’‡¢’¬«ÕàÕπ∂÷ß ’‡¢’¬«Õ¡¡à«ß·¥ß °â“π„∫¬“« Ò-Ú ́ ¡.

μ—«„∫¬“« Ò¯-Ú ´¡. „∫ÕÕ°‡ªìπ§Ÿàμ√ß¢â“¡°—π ¡’°≈‘ËπÀÕ¡

¥Õ°¢π“¥‡≈Á° ª√–¡“≥ Ò-Òı ¡¡. ¡’ Û °≈’∫ °≈’∫¥Õ°

·¢Áß ’π«≈ ¡’°≈‘ËπÀÕ¡ ÕÕ°¥Õ°μ“¡°‘Ëß º≈∑√ß°≈¡ ‡«â“‡ªìπæŸ

º≈¡’‡π◊ÈÕ ’‡À≈◊Õß √ Ω“¥ º≈ ÿ° ’‡À≈◊Õß â¡ ¡’‡¡≈Á¥Õ¬Ÿà¿“¬„π

Ù-ˆ ‡¡≈Á¥ „∫ÕàÕπ·≈–¬Õ¥ÕàÕπ¢Õß™–¡«ß¡’√ ‡ª√’È¬« ™à«¬

√–∫“¬∑âÕß ·°â‰¢â °—¥øÕ°‡ ¡À– ·°â∏“μÿæ‘°“√ ·≈–„™â‡ªìπ

Õ“À“√Ú

®“°°“√∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æ‡∫◊ÈÕßμâπ æ∫«à“  “√ °—¥

¥â«¬‡Õ∑“πÕ≈®“°„∫™–¡«ß¡’ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ëπà“ π„® ‡™àπ
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μâ“π‡™◊ÈÕ®ÿ≈‘π∑√’¬åÛ ¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈ ¬—∫¬—Èß

‡Õπ‰´¡å pancreatic lipase ·≈–¬—∫¬—Èß‡Õπ‰´¡å HMG CoA

reductaseÙ ‡ªìπμâπ

°“√«‘®—¬π’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ƒ∑∏‘Ï≈¥‰¢¡—π„π

À≈Õ¥∑¥≈Õß¢Õß “√ °—¥®“°„∫™–¡«ß ‚¥¬»÷°…“º≈μàÕ°“√

¥Ÿ¥ ÷́¡§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å≈”‰ â‡æ“–‡≈’È¬ß Caco-2 ́ ÷Ëß‡ªìπ

cell-based assay ·≈–»÷°…“º≈°“√¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å pancreatic lipase ·≈– HMG Co-A reductase

´÷Ëß‡ªìπ in vitro enzymatic assay ·≈–‰¥â∑”°“√∑¥ Õ∫

‡∫◊ÈÕßμâπ‡æ◊ËÕÀ“°≈ÿà¡ “√ ”§—≠·≈–»÷°…“∑“ßæƒ°…‡§¡’‡æ◊ËÕÀ“

 “√ÕÕ°ƒ∑∏‘Ï≈¥‰¢¡—πÀ√◊Õ “√∫àß™’È (marker) „π°“√§«∫§ÿ¡

§ÿ≥¿“æ„∫™–¡«ßμàÕ‰ª„πÕπ“§μ ·≈–¬—ß‡ªìπ°“√‡æ‘Ë¡‡μ‘¡

¢âÕ¡Ÿ≈∑“ßæƒ°…‡§¡’¢Õß„∫™–¡«ß´÷Ëß¬—ß¡’√“¬ß“π‰¡à¡“°π—°

√–‡∫’¬∫«‘∏’»÷°…“

 ¡ÿπ‰æ√

„∫™–¡«ß ¥ πÈ”Àπ—° Ò °‘‚≈°√—¡ π”¡“≈â“ßπÈ”„Àâ –Õ“¥

Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ ı Õß»“‡´≈‡´’¬  ®π·Àâß π”‰ª∫¥À¬“∫‰¥â

ºß„∫™–¡«ß·Àâß πÈ”Àπ—° Ò.˘ °‘‚≈°√—¡ (§‘¥‡ªìπ√âÕ¬≈– Ò˘

‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫™–¡«ß ¥)

«— ¥ÿ·≈– “√‡§¡’

μ—«∑”≈–≈“¬Õ‘π∑√’¬å∑’Ë„™â„π°“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

·≈–·¬° “√„Àâ∫√‘ ÿ∑∏‘Ï„™â commercial grade ‚¥¬°≈—Ëπ´È”

°àÕππ”¡“„™â

DMSO-d6 ·≈– CD3OD (Wilmad Labglass, USA)

 ”À√—∫°“√‡μ√’¬¡μ—«Õ¬à“ß‡æ◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’ NMR spec-

troscopy

 “√‡§¡’Õ◊Ëπ Ê ‰¥â·°à anisaldehyde (Fluka, Germany)

·≈– sulfuric acid (Labscan, Thailand), polyvinylpyr-

rolidone 40,000 (Fluka, USA), BCA protein assay kit

(Pierce) (Thermo Fisher Scientific, USA), scintillation

cocktail (Perkin Elmer, USA), HMG CoA reductase

assay kit (Sigma, USA), pancreatic lipase (Sigma, USA),

4- methylumbelliferyl oleate (Sigma, USA), pravastatin

(Sigma, USA), orilstat (Roche, Korea)

«— ¥ÿ«‘∑¬“»“ μ√å∑’Ë„™â ‰¥â·°à silica gel 60 (E. Merck,

Garmany), Sephadex LH20 (GE Healthcare, Sweden)

·≈– Silica gel GF254 precoated plate, 0.25 mm

(E. Merck, Germany)

«‘∏’°“√»÷°…“

Ò. °“√ °—¥ “√

 °—¥„∫™–¡«ß¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ¥â«¬«‘∏’ soxhlet

extraction ·≈â«π” “√ °—¥∑’Ë‰¥â‰ª√–‡À¬·Àâß¿“¬„μâ ÿ≠≠“°“»

‰¥â “√ °—¥‡Õ∑“πÕ≈ (GC-1) ´÷Ëßπ”¡“ partition μàÕ¥â«¬

‡Œ°‡´π ‰¥§≈Õ‚√¡’‡∑π·≈–∫‘«∑“πÕ≈ ·≈â«π” “√ °—¥·μà≈–

 à«π∑’Ë‰¥â‰ª√–‡À¬·Àâß‰¥â “√ °—¥‡Œ°‡´π (GC-2),  “√ °—¥

‰¥§≈Õ‚√¡’‡∑π (GC-3),  “√ °—¥∫‘«∑“πÕ≈ (GC-4) ·≈– “√

 °—¥πÈ” (GC-5) πÈ”Àπ—° ˆ˘.Ú, ¯ı.ˆ˜, Ò˘ˆ.˜ı ·≈–

ÙÛ.˘ °√—¡ μ“¡≈”¥—∫ (§‘¥‡ªìπ√âÕ¬≈– Û.ˆÙ, Ù.ıÒ, Ò.Ûˆ

·≈– Ú.Ú˜ μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫™–¡«ß·Àâß)

Ú. °“√∑¥ Õ∫°≈ÿà¡ “√ ”§—≠„π„∫™–¡«ßı

»÷°…“°≈ÿà¡¢Õß “√– ”§—≠∑’Ëæ∫„π “√ °—¥μà“ß Ê ®“°„∫

™–¡«ß ‰¥â·°à terpenoids-steroids, flavonoids, phenolics,

alkaloids, anthraquinones, saponins ·≈– amines-amino

acids ‚¥¬„™â phytochemical screening test

Û. °“√‡μ√’¬¡ “√ °—¥‡æ◊ËÕ∑¥ Õ∫ƒ∑∏‘Ï≈¥‰¢¡—π„π

À≈Õ¥∑¥≈Õß

 “√ °—¥ GC-1, GC-2, GC-3 ·≈– GC-4 ‰¡à “¡“√∂

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

°—∫ polyvinylpyrrolidone 40,000 (PVP complex) ‚¥¬

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

 “√ª√–°Õ∫‡™‘ß´âÕπ∑’Ë·μ°μà“ß°—π  ”À√—∫ “√ °—¥ GC-5

 “¡“√∂≈–≈“¬πÈ”‰¥â ®÷ß‰¡àμâÕß‡μ√’¬¡‡ªìπ PVP complex

Ù. °“√»÷°…“§«“¡‡ªìπæ‘…μàÕ‡´≈≈å Caco-2

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

™–¡«ßμàÕ cell viability ¢Õß‡´≈≈å Caco-2ˆ

Ù.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 ‡®√‘≠∑—Ë«®“π‡≈’È¬ß ∑”°“√ subculture ∑ÿ°

Û-Ù «—π ‚¥¬ detach ‡´≈≈å¥â«¬ .Úı% trypsin „π Ca2+-,

Mg2+-free phosphate buffer ∑’Ë¡’ EDTA .Ú °./≈. ‡ªìπ
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 à«πª√–°Õ∫

Ù.Ú °“√∑¥ Õ∫ Cell viability

‡≈’È¬ß‡´≈≈å Caco-2 „π 96-well plate ∑’Ë¡’§«“¡Àπ“

·πàπ Ò, ‡´≈≈å/À≈ÿ¡ ‚¥¬‡æ“–‡≈’È¬ß‡´≈≈å„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√º ¡Õ¬Ÿà

‡ªìπ‡«≈“ Ò «—π ‚¥¬„π™—Ë«‚¡ß∑’Ë ÚÚ ‡μ‘¡ “√≈–≈“¬ .ı% MTT

ª√‘¡“μ√ Ò ¡§≈. ≈ß‰ª ‡¡◊ËÕ§√∫ ÚÙ ™—Ë«‚¡ß ¥Ÿ¥Õ“À“√

‡≈’È¬ß‡´≈≈åÕÕ° ·≈â«‡μ‘¡ “√≈–≈“¬ DMSO-EtOH (Ò:Ò v/v)

ª√‘¡“μ√ Ú ¡§≈./À≈ÿ¡ ∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ Û˜˚´ ‡ªìπ‡«≈“

Ò π“∑’ ·≈â«π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 595

π“‚π‡¡μ√

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

 ¡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

ı.Ò °“√‡μ√’¬¡ cholesterol micelles

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

tidylcholine, Ò μM cholesterol ·≈– Ò (Ci/ml [1,2-3H]

cholesterol ¡“≈–≈“¬„π§≈Õ‚√øÕ√å¡ ·≈â«π”¡“º ¡°—π„π

À≈Õ¥·°â« ®“°π—Èπ π”‰ª√–‡À¬¿“¬„μâ·°Á ‰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

ı.Ú °“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈ (cholesterol up-

take) „π‡´≈≈å Caco-2

‡≈’È¬ß‡´≈≈å Caco-2 „π 24-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¥´÷¡À√◊Õ°“√

π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈„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 ·≈â«∑”„Àâ‡´≈≈å·μ°¥â«¬ .Ò

M NaOH ·≈– Ò °./≈. SDS ®“°π—Èππ”‰ª«—¥§«“¡‡¢â¡¢âπ

¢Õß‚ª√μ’π¥â«¬ BCA protein assay kit ·≈–«—¥§à“ radio-

activity

ˆ. °“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase¯

‡μ√’¬¡ “√≈–≈“¬¢Õß “√ °—¥ ¡ÿπ‰æ√∑’Ë§«“¡‡¢â¡¢âπ

μà“ß Ê ·≈â«ªî‡ªμ¡“ ª√‘¡“μ√ Úı ¡§≈. ‡μ‘¡ buffer

(Tris-HCl, NaCl, CaCl2) ∑’Ë¡’§à“ pH ̄ . ·≈â«®÷ß‡μ‘¡‡Õπ‰´¡å

pancreatic lipase Úı ¡§≈. „π ¢—ÈπμÕπ ÿ¥∑â“¬ ‡μ‘¡

4-methylumbelliferyl oleate ´÷Ëß‡ªìπ “√μ—Èßμâπ¢Õß‡Õπ‰´¡å

pancreatic lipase ª√‘¡“μ√ Ò ¡§≈. ·≈â«π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘

Úı˚´ ‡ªìπ‡«≈“ Û π“∑’ ®“°π—Èππ”‰ª«—¥°“√∑”ß“π¢Õß‡Õπ‰´¡å

pancreatic lipase ‚¥¬«‘∏’ fluorometry ∑’Ë excitation Ûˆ

π“‚π‡¡μ√ ·≈– emission ıÛı π“‚π‡¡μ√ √“¬ß“πº≈¥â«¬

§à“ IC50 „πÀπà«¬ ¡§°./¡≈. °“√∑¥ Õ∫π’È„™â orilstat ‡ªìπ

positive control

˜. °“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG CoA reduc-

tase

∑¥ Õ∫¥â«¬«‘∏’ in vitro enzymatic assay ‚¥¬„™â HMG

CoA reductase assay kit «—¥°“√∑”ß“π¢Õß‡Õπ‰´¡å

3-hydroxy-3-methyl glutaryl CoA reductase (HMG CoA

reductase) ‚¥¬‡Õπ‰´¡å™π‘¥π’È®–‡√àß°“√‡ª≈’Ë¬π “√μ—Èßμâπ §◊Õ

HMG Co A ‰ª‡ªìπº≈‘μ¿—≥±å´÷Ëß‰¥â·°à °√¥‡¡«“‚≈π‘° Co-

enzyme A ·≈– NADP ¥—ßπ—Èπ „π°“√∑¥ Õ∫º≈¢Õß “√ °—¥

 ¡ÿπ‰æ√μàÕ°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG CoA reductase

®–ª√–‡¡‘π°“√≈¥≈ß¢Õß NADPH ‚¥¬«—¥°“√¥Ÿ¥°≈◊π· ß∑’Ë

§«“¡¬“«§≈◊Ëπ ÛÙ π“‚π‡¡μ√ √“¬ß“πº≈‡ªìπ %°“√¬—∫¬—Èß

°“√∑¥ Õ∫π’È„™â pravastatin ‡ªìπ positive control

¯. °“√·¬°À“ “√∫√‘ ÿ∑∏‘Ï

¯.Ò °“√·¬° “√ °—¥ GC-2

 “√ °—¥ GC-2 πÈ”Àπ—° Û.˜˘ °√—¡ π”¡“·¬°¥â«¬

«‘∏’ column chromatography ‚¥¬„™â silica gel 60 πÈ”Àπ—°

ÚÚ °√—¡ ‡ªìπμ—«¥Ÿ¥´—∫·≈–™–¥â«¬ à«πº ¡√–À«à“ß‡Œ°‡´π

·≈–Õ–´’‚μπ„π≈—°…≥– gradient elution ‚¥¬‡√‘Ë¡®“°

-Ò% Õ–´’‚μπ μ√«® Õ∫º≈°“√·¬°‚¥¬¥Ÿ®“° TLC

chromatogram ·≈–√«¡ fraction ∑’Ë„Àâ TLC pattern

‡À¡◊Õπ°—π‡¢â“¥â«¬°—π ‰¥â∑—ÈßÀ¡¥ ˘ fraction (A1-A9)

π” fraction A4 ¡“°√Õßºà“π sephadex LH20 ‚¥¬

™–¥â«¬ à«πº ¡¢Õß‰¥§≈Õ‚√¡’‡∑π·≈–‡¡∑“πÕ≈ (Õ—μ√“ à«π
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Ú:Ò) ‰¥â “√ friedelan-3-(-ol πÈ”Àπ—° ÒÚ ¡‘≈≈‘°√—¡ (§‘¥‡ªìπ

.Ò% ‡¡◊ËÕ‡∑’¬∫πÈ”Àπ—°„∫™–¡«ß·Àâß)Û

 à«π fraction A5 π”¡“·¬°¥â«¬ silica gel 60 ·≈–™–

¥â«¬ ı% Õ–´’‚μπ„π‡Œ°‡´π ‰¥â Û fraction ¬àÕ¬ (A51-A53)

π” fraction A52 ¡“μ°º≈÷°´È” ‰¥â¢Õßº ¡√–À«à“ß β-sito-

sterol ·≈– stigmasterol πÈ”Àπ—° ˜ı ¡‘≈≈‘°√—¡ (§‘¥‡ªìπ

.˘% ‡¡◊ËÕ‡∑’¬∫πÈ”Àπ—°„∫™–¡«ß·Àâß)Û

¯.Ú °“√·¬° “√ °—¥ GC-3

 “√ °—¥ GC-3 πÈ”Àπ—° Û °√—¡ π”¡“·¬°¥â«¬«‘∏’

column chromatography ‚¥¬„™â silica gel 60 πÈ”Àπ—°

Úı °√—¡ ‡ªìπμ—«¥Ÿ¥´—∫·≈–™–¥â«¬ à«πº ¡√–À«à“ß‡Œ°‡´π

·≈–Õ–´’‚μπ „π≈—°…≥– gradient elution ‚¥¬‡√‘Ë¡®“° ı-

Ò% Õ–´’‚μπ μ√«® Õ∫º≈°“√·¬°‚¥¬¥Ÿ®“° TLC chro-

matogram ·≈–√«¡ fraction ∑’Ë„Àâ TLC pattern ‡À¡◊Õπ

°—π‡¢â“¥â«¬°—π ‰¥â∑—ÈßÀ¡¥ ˘ fraction (B1-B9)

π” fraction B1 ¡“≈–≈“¬¥â«¬ à«πº ¡√–À«à“ß

§≈Õ‚√øÕ√å¡·≈–‡¡∑“πÕ≈ ·≈â«μ—Èß∑‘Èß‰«â æ∫«à“ ¡’°“√μ°º≈÷°

‡ªìπº≈÷°√Ÿª‡¢Á¡„  πÈ”Àπ—° ÒÒ.˘ ¡‘≈≈‘°√—¡ (§‘¥‡ªìπ .Ò¯%

‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫™–¡«ß·Àâß) ´÷Ëß‡¡◊ËÕμ√«® Õ∫¥â«¬«‘∏’

√ß§‡≈¢º‘«∫“ß‡∑’¬∫°—∫ “√ β-sitosterol ·≈â«æ∫«à“ º≈÷°™π‘¥

π’È„Àâ§à“ Rf ‡∑à“°—π°—∫ β-sitosterol

fraction B6 π”¡“·¬°¥â«¬ sephadex LH20 ·≈–

™–¥â«¬ à«πº ¡√–À«à“ß‰¥§≈Õ‚√¡’‡∑π ·≈–‡¡∑“πÕ≈

(Õ—μ√“ à«π Ú:Ò) ‰¥âºß≈–‡Õ’¬¥ ’‡À≈◊Õß ( “√∫√‘ ÿ∑∏‘Ï Ò) πÈ”Àπ—°

Û.ı ¡‘≈≈‘°√—¡ (§‘¥‡ªìπ .ı% ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫

™–¡«ß·Àâß)

fraction B7 π”¡“°√Õßºà“π sephadex LH20

‡™àπ‡¥’¬«°—∫ fraction B6 ‰¥âºß≈–‡Õ’¬¥ ’‡À≈◊Õß ( “√∫√‘ ÿ∑∏‘Ï

Ú) πÈ”Àπ—° Ù ¡‘≈≈‘°√—¡ (§‘¥‡ªìπ .ˆ % ‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”Àπ—°„∫™–¡«ß·Àâß)

º≈°“√»÷°…“

Ò. °“√μ√«® Õ∫°≈ÿà¡ “√ ”§—≠

®“°°“√∑” phytochemical screening test ‡æ◊ËÕμ√«®

 Õ∫°≈ÿà¡ “√ ”§—≠∑’Ëæ∫„π “√ °—¥‡Õ∑“πÕ≈ (GC-1) ·≈–

 à«π °—¥¬àÕ¬μà“ß Ê (GC-2, GC-3, GC-4 ·≈– GC-5)

®“°„∫™–¡«ß æ∫ “√°≈ÿà¡ terpenoids-steroids ‡ªìπ

Õß§åª√–°Õ∫„π “√ °—¥ GC-1, GC-2 ·≈– GC-3 æ∫ “√°≈ÿà¡

phenolic „π “√ °—¥ GC-2, GC-3 ·≈– GC-4 ¥—ß· ¥ß„π

μ“√“ß∑’Ë Ò

Ú. °“√‡μ√’¬¡ “√ °—¥®“°„∫™–¡«ß

°“√‡μ√’¬¡ “√ °—¥™π‘¥μà“ß Ê ®“°„∫™–¡«ß„ÀâÕ¬Ÿà„π√Ÿª

∑’Ë‡À¡“– ¡ ”À√—∫°“√∑¥ Õ∫ƒ∑∏‘Ï≈¥‰¢¡—π„πÀ≈Õ¥∑¥≈Õß

‚¥¬‡μ√’¬¡„π√Ÿª¢Õß “√ª√–°Õ∫‡™‘ß´âÕπ°—∫ polyvinylpyrroli-

done 40,000 ¥—ß· ¥ß„π μ“√“ß∑’Ë Ú

Û. º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2

‰¥â∑”°“√»÷°…“º≈¢Õß “√ °—¥®“°„∫™–¡«ß„π√Ÿª¢Õß

PVP complex μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2

‚¥¬ “√ °—¥ ¡ÿπ‰æ√·μà≈–™π‘¥®–∂Ÿ°π”¡“∑¥ Õ∫∑’Ë Û

§«“¡‡¢â¡¢âπ √“¬ß“πº≈‡ªìπ§à“ % cell viability ‡∑’¬∫°—∫

control ´÷Ëß§‘¥‡ªìπ Ò% cell viability º≈°“√∑¥ Õ∫

· ¥ß„πμ“√“ß∑’Ë Û æ∫«à“  “√ °—¥ GC-1, GC-2, GC-3, GC-

4 ·≈– GC-5 ∑’Ë§«“¡‡¢â¡¢âπ Ò ·≈– Ò ¡§°./¡≈. ‰¡à¡’

º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2 ·μà “√ °—¥∑—Èß ı

™π‘¥®“°™–¡«ß ∑’Ë§«“¡‡¢â¡¢âπ Ò, ¡§°./¡≈. ¡’º≈μàÕ

°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2 ‚¥¬‡©æ“– GC-2 ·≈– GC-

5 ¡’§à“ cell viability μË”°«à“ ı% ¥—ßπ—Èπ ®÷ß‡≈◊Õ°§«“¡‡¢â¡

¢âπ∑’Ë Ò ¡§°./¡≈. ‡ªìπ§«“¡‡¢â¡¢âπ∑’Ë„™â„π°“√»÷°…“ƒ∑∏‘Ï

¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈μàÕ‰ª

Ù. º≈μàÕ°“√¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈

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

μ“√“ß∑’Ë Ò º≈°“√∑¥ Õ∫‡∫◊ÈÕßμâπ‡æ◊ËÕÀ“°≈ÿà¡ “√ ”§—≠„π„∫

™–¡«ß

Phytochemical  “√ °—¥®“°„∫™–¡«ß

constituents GC-1 GC-2 GC-3 GC-4 GC-5

Terpenoids - steroids + + + - -

Flavonoids - - - - -

Phenolics - + + + -

Alkaloids - - - - -

Anthraquinones - - - - -

Saponins - - - - -

Amines - amino acids - - - - -

À¡“¬‡Àμÿ + À¡“¬∂÷ß æ∫
- À¡“¬∂÷ß ‰¡àæ∫



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

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

‡¢â“‰ª„π‡´≈≈å Caco-2 √“¬ß“πº≈‡ªìπ§à“ % °“√π”‡¢â“

§Õ‡≈ ‡μÕ√Õ≈ (cholesterol uptake) ‡∑’¬∫°—∫ control ´÷Ëß

°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈ §‘¥‡ªìπ Ò% À“° “√ °—¥ ¡ÿπ

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

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

∑¥ Õ∫· ¥ß„π μ“√“ß∑’Ë Ù æ∫«à“  “√ °—¥μà“ß Ê ®“°„∫

™–¡«ß∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.  “¡“√∂¬—∫¬—Èß°“√π”

‡¢â“¢Õß§Õ‡≈ ‡μÕ√Õ≈‰¥â„π√–¥—∫∑’Ëμà“ß°—π ‚¥¬∑—Ë«‰ª “¡“√∂

¬—∫¬—Èß°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å Caco-2 ª√–¡“≥

Òı-Û˜% ´÷Ëß§à“‰¡à Ÿßπ—° ‚¥¬ “√ °—¥ GC-2  “¡“√∂¬—∫¬—Èß

°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å‰¥â¥’∑’Ë ÿ¥ ‚¥¬„Àâº≈¥’æÕ Ê

°—∫ ezetimibe ‚¥¬∑’Ë§«“¡‡¢â¡¢âπ Ò μM ezetimibe

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

ı. º≈μàÕ°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic

lipase

 “√ °—¥®“°„∫™–¡«ß∑—Èß ı ™π‘¥ „π√Ÿª¢Õß PVP com-

plex  “¡“√∂„π°“√¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase „π

§«“¡·√ß∑’Ëμà“ß°—π·≈–º≈°“√¬—∫¬—Èß‡ªìπ‰ª„π≈—°…≥– dose

dependent manner °“√∑¥ Õ∫π’È„™â orilstat ‡ªìπ positive

μ“√“ß∑’Ë ı º≈¢Õß “√ °—¥®“°„∫™–¡«ßμàÕ°“√∑”ß“π¢Õß‡Õπ‰´¡å

pancreatic lipase

°“√¬—∫¬—Èß‡Õπ‰´¡å pancreatic
≈”¥—∫∑’Ë  “√ °—¥

lipase IC50 (¡§°./¡≈.)

Ò GC-1 Ò˘ˆ.ˆ

Ú GC-2 ˆ˜.Ùı

Û GC-3 ÛÙÚ.¯

Ù GC-4 Òıˆ.ˆ

ı GC-5 ÒÚ˜.˘

μ“√“ß∑’Ë Ù º≈¢Õß “√ °—¥®“°„∫™–¡«ß ∑’Ë§«“¡‡¢â¡¢âπ Ò

¡§°./¡≈. μàÕ°“√π”‡¢â“§Õ‡≈ ‡μÕ√Õ≈

Cholesterol uptake
≈”¥—∫∑’Ë  “√ °—¥

(% of control)

Ò GC-1 ¯ı.ˆ ± Ú.¯˜

Ú GC-2 ˆÛ.Úˆ ± ˜.Ú˘

Û GC-3 ˆ˜.Ú ± ı.˜˘

Ù GC-4 ˆ˜.Ú˜ ± Ù.¯

ı GC-5 ˜˜.˜ˆ ± ˜.ÛÛ

ˆ ezetimibe Ò μM ˆÙ.Û˜

μ“√“ß∑’Ë Û º≈¢Õß “√ °—¥®“°„∫™–¡«ßμàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å Caco-2

Cell viability (% of control)
≈”¥—∫∑’Ë  “√ °—¥

Ò ¡§°./¡≈. Ò ¡§°./¡≈. Ò, ¡§°./¡≈.

Ò GC-1 ˘Ù.¯Ù ¯Ù.ÒÒ ˆ˘.ˆ˘

Ú GC-2 ˘Ú.ÙÚ ˜˘.ˆ˜ ÛÙ.ˆ¯

Û GC-3 ˜˜.Ú˘ ˜.ı˜ ı.Ù

Ù GC-4 ˆÛ.¯Ù ˜Û.˘ˆ ıı.Úˆ

ı GC-5 ˜˜.˜Ú ˆÚ.Ù Ù¯.Òˆ

μ“√“ß∑’Ë Ú °“√‡μ√’¬¡ “√ °—¥®“°„∫™–¡«ß‡æ◊ËÕ∑¥ Õ∫ƒ∑∏‘Ï

≈”¥—∫∑’Ë √À—  “√ °—¥ ™π‘¥ “√ °—¥ Õ—μ√“ à«π “√ °—¥: PVP 40,000

Ò GC-1  “√ °—¥‡Õ∑“πÕ≈ Ò:Ù

Ú GC-2  “√ °—¥‡Œ°‡´π Ò:ˆ

Û GC-3  “√ °—¥‰¥§≈Õ‚√¡’‡∑π Ò:ı

Ù GC-4  “√ °—¥∫‘«∑“πÕ≈ Ò:Ú

ı GC-5  “√ °—¥πÈ” -
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control ‚¥¬ orilstat ∑’Ë§«“¡‡¢â¡¢âπ .Úı mM  “¡“√∂

¬—∫¬—Èß°“√∑”ß“π¢Õß pancreatic lipase ‰¥â√âÕ¬≈– ˘Û.ÚÛ

º≈°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ¢Õß

 “√ °—¥®“°„∫™–¡«ß· ¥ß„π μ“√“ß∑’Ë ı æ∫«à“  “√ °—¥ GC-

2  “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å‰¥â¥’∑’Ë ÿ¥¥â«¬§à“ IC50

‡∑à“°—∫ ˆ˜.Ùı ¡§°./¡≈.

ˆ. º≈μàÕ°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG CoA

reductase

®“°°“√»÷°…“º≈°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG

μ“√“ß∑’Ë ˆ º≈¢Õß “√ °—¥®“°„∫™–¡«ß ∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./

¡≈. μàÕ°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG CoA reductase

% °“√¬—∫¬—Èß‡Õπ‰´¡å
≈”¥—∫∑’Ë  “√ °—¥

HMG-CoA reductase

Ò GC-1 ˘˜.ˆ ± ˘.ÛÒ

Ú GC-2 ÒÒÙ.ÛÙ ± ÚÙ.ÙÛ

Û GC-3 ¯.ıı ± Òˆ.ˆı

Ù GC-4 ¯.Ú˜ ± Ù.ˆÛ

ı GC-5 ıˆ.Ò¯ ± ÒÒ.ˆÙ

μ“√“ß∑’Ë ˜ 500 MHz 1H NMR ·≈– 125 MHz 13C NMR  ‡ª°μ√—¡¢Õß vitexin ·≈– orientin („π CD3OD+DMSO-d6)

VitexinÒ,ÒÒ OrientinÒÒ

μ”·Àπàß
δH ppm δC ppm δH ppm δC ppm

2 - 163.96 - 164.08

3 6.63 (1H, s) 102.44 6.63 (1H, s) 102.44

4 - 182.10 - 182.02

5 - 161.13 - 161.13

5-OH 13.15 (1H, s) - 13.15 (1H, s) -

6 6.26 (1H, s) 98.13 6.25 (1H, s) 98.13

7 - 162.55 - 163.96

7-OH 10.84 (1H, s) - - -

8 - 104.60 - 104.60

9 - 155.99 - 155.99

10 - 104.03 - 104.03

1′ - 121.61 - 121.61

2′ 8.01 (1H, d, J = 8.5 Hz) 128.97 7.47 (1H, s) 114.04

3′ 6.88 (1H, d, J = 8.5 Hz) 115.81 - 145.80

4′ - 160.38 - 149.60

4′-OH 10.35 (1H, s) - - -

5′ 6.88 (1H, d, J = 8.5 Hz) 115.81 6.85 (1H, d, J = 8.5 Hz) 115.64

6′ 8.01 (1H, d, J = 8.5 Hz) 128.97 7.52 (1H, d, J = 8.5 Hz) 119.36

Glc-1 4.67 (1H, d, J = 9.5 Hz) 73.38 4.67 (1H, d, J = 9.5 Hz) 73.38

Glc-2 3.82 (1H, t, J = 9.3 Hz ) 70.83 3.82 (1H, t, J = 9.3 Hz ) 70.76

Glc-3 78.66 78.75

Glc-4 3.0-3.6 70.54 3.0-3.6 70.69

Glc-5 81.84 81.98

Glc-6 61.29 61.63
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CoA reductase ¢Õß “√ °—¥®“°„∫™–¡«ß ‚¥¬«‘∏’ in vitro

enzymatic assay ∑’Ë§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ („π√Ÿª¢Õß PVP

complex) ‡∑à“°—∫ Ò ¡§°./¡≈. · ¥ßº≈‡ªìπ§à“ % °“√¬—∫¬—Èß

„π√Ÿª¢Õß§à“‡©≈’Ë¬ ± §«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π ́ ÷Ëß¡“®“° Û

°“√∑¥≈Õß ·μà≈–°“√∑¥≈Õß∑” È́” Ú §√—Èß ¥—ß· ¥ß„π μ“√“ß∑’Ë

ˆ ‚¥¬ “√ °—¥ GC-2 ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ  “√ °—¥

GC-1  à«π “√ °—¥ GC-3 ·≈– GC-4 „Àâº≈‡À¡◊Õπ°—π

˜. °“√·¬° “√∫√‘ ÿ∑∏‘Ï

®“°°“√∑¥ Õ∫ƒ∑∏‘Ï≈¥‰¢¡—π„πÀ≈Õ¥∑¥≈Õß¢Õß “√

 °—¥®“°„∫™–¡«ß æ∫«à“  “√ °—¥‡Œ°‡´π (GC-2) „π√Ÿª¢Õß

PVP complex ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ ‚¥¬ “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥´÷¡

§Õ‡≈ ‡μÕ√Õ≈‰¥â√âÕ¬≈– Û˜ ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å

pancreatic lipase ¥â«¬§à“ IC50 ̂ ˜.Ùı ¡§°./¡≈. ·≈–¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG CoA reductase ‰¥â ¡∫Ÿ√≥å

„π§«“¡‡¢â¡¢âπ∑’Ë∑¥ Õ∫  à«π “√ °—¥‰¥§≈Õ‚√¡’‡∑π (GC-3)

¡’ƒ∑∏‘Ï√Õß≈ß¡“ ‚¥¬¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‰¥â√âÕ¬≈–

ÛÙ ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ¥â«¬§à“

IC50 ÛÙÚ.¯ ¡§°./¡≈. ·≈–¬—∫¬—Èß‡Õπ‰´¡å HMG CoA re-

ductase ‰¥â√âÕ¬≈– ¯.ıı ¥—ßπ—Èπ ®÷ßπ” “√ °—¥ GC-2 ·≈–

GC-3 ¡“»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’μàÕ‰ª

„πß“π«‘®—¬¥â“πæƒ°…‡§¡’°àÕπÀπâ“π’È ‰¥â√“¬ß“π°“√

·¬° “√∫√‘ ÿ∑∏‘Ï®“° “√ °—¥‡Œ°‡´π ¥â«¬«‘∏’°“√∑“ß‚§√¡“‚∑

°√“øï·≈–°“√æ‘ Ÿ®πå‚§√ß √â“ß∑“ß‡§¡’¢Õß “√∑’Ë·¬°‰¥â ´÷Ëß

 “¡“√∂·¬°‰¥â “√ friedelan-3-β-ol πÈ”Àπ—° ÒÚ ¡‘≈≈‘°√—¡,

¢Õßº ¡√–À«à“ß β-sitosterol ·≈– stigmasterol πÈ”Àπ—° ̃ ı

¡‘≈≈‘°√—¡Û ¥—ßπ—Èπ „πß“π«‘®—¬π’È®÷ß‰¥â»÷°…“‡æ‘Ë¡‡μ‘¡∂÷ßÕß§å

ª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥‰¥§≈Õ‚√¡’‡∑π (GC-3) ‚¥¬

‡¡◊ËÕπ”¡“·¬°¥â«¬‡∑§π‘§‚§√¡“‚∑°√“øï æ∫«à“ ‰¥â “√ β-si-

tosterol ·≈– “√∑’Ë¡’≈—°…≥–‡ªìπºß≈–‡Õ’¬¥ ’‡À≈◊Õß Ú ™π‘¥

´÷Ëß‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’ NMR spectrometry (Bruker 500

MHz NMR spectrometer) ·≈–‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈ NMR

¢Õß “√∑’Ë‡§¬¡’√“¬ß“π¡“°àÕπ∑”„Àâ “¡“√∂æ‘ Ÿ®πå‚§√ß √â“ß

∑“ß‡§¡’¢Õß “√¥—ß°≈à“«‰¥â æ∫«à“  “√∑—Èß Ú ™π‘¥ §◊Õ

vitexinÒ,ÒÒ ( “√∫√‘ ÿ∑∏‘Ï Ò) ·≈– orientinÒÒ ( “√∫√‘ ÿ∑∏‘Ï Ú)

¢âÕ¡Ÿ≈∑“ß NMR spectrum ¢Õß “√∑—Èß Ú ™π‘¥ · ¥ß„π

μ“√“ß∑’Ë ˜

 √ÿª·≈–«‘®“√≥åº≈
 “√ °—¥‡Õ∑“πÕ≈ (GC-1) ®“°„∫™–¡«ß (Garcinia

cowa Roxb. ex DC.) ¡’ƒ∑∏‘Ï≈¥‰¢¡—π„πÀ≈Õ¥∑¥≈Õß∑’Ëπà“

 π„® ‚¥¬ “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥´÷¡§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å

Caco-2 ‰¥â√âÕ¬≈– ÒÙ.ˆ ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG

CoA reductase ‰¥â√âÕ¬≈– ˘˜.ˆ ·≈–¬—∫¬—Èß°“√∑”ß“π

¢Õß‡Õπ‰´¡å pancreatic lipase ¥â«¬§à“ IC50 Ò˘ˆ.ˆ ¡§°./

¡≈. ®÷ßπ”¡“·¬°‡ªìπ à«π °—¥¬àÕ¬¥â«¬«‘∏’°“√ partition ‰¥â

‡ªìπ Ù  “√ °—¥¬àÕ¬ ‰¥â·°à  “√ °—¥‡Œ°‡´π (GC-2)  “√

 °—¥‰¥§≈Õ‚√¡’‡∑π (GC-3)  “√ °—¥∫‘«∑“πÕ≈ (GC-4) ·≈–

 “√ °—¥πÈ” (GC-5) ·≈–æ∫«à“  “√ °—¥ GC-2 ·≈– GC-3 ∑’Ë

§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.   “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥´÷¡

§Õ‡≈ ‡μÕ√Õ≈‡¢â“ Ÿà‡´≈≈å Caco-2 ‰¥â√âÕ¬≈– Ûˆ.˜Ù ·≈–

ÛÚ.¯ μ“¡≈”¥—∫ ·≈–∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.

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

√âÕ¬≈– ÒÒÙ.ÛÙ ·≈– ̄ .ıı μ“¡≈”¥—∫  “√ °—¥ GC-2 ·≈–

GC-3 ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ¥â«¬

§à“ IC50 ˆ˜.Ùı ·≈– ÛÙÚ.¯ ¡§°./¡≈. μ“¡≈”¥—∫ ‡¡◊ËÕ

»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥ GC-3 ¥â«¬«‘∏’∑“ß

‚§√¡“‚∑°√“øï·≈–æ‘ Ÿ®πå‚§√ß √â“ß∑“ß‡§¡’¢Õß “√∫√‘ ÿ∑∏‘Ï∑’Ë

·¬°‰¥â¥â«¬«‘∏’ NMR spectrometry ·≈–‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈

 ‡ª°μ√—¡°—∫ “√∑’Ë‡§¬¡’√“¬ß“π„πÕ¥’μ æ∫«à“  “√ °—¥

GC-3 ¡’ “√°≈ÿà¡ flavonoid C-glycoside Ú ™π‘¥ §◊Õ vitexin

·≈– orientin ·≈–¬—ßæ∫ β-sitosterol ‡ªìπÕß§åª√–°Õ∫

º≈∑’Ë‰¥â®“°ß“π«‘®—¬π’È ‡ªìπ°“√»÷°…“ƒ∑∏‘Ï≈¥‰¢¡—π¢Õß “√

 °—¥®“°„∫™–¡«ß„π‡´≈≈å‡æ“–‡≈’È¬ß (cell culture based

assay) ·≈–„πÀ≈Õ¥∑¥≈Õß (in vitro enzyme assay) ́ ÷Ëß„Àâ

¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√§—¥‡≈◊Õ° “√ °—¥·≈–

§«“¡‡¢â¡¢âπ∑’Ë®–„™â„π°“√∑¥≈Õß√–¥—∫∑’Ë Ÿß¢÷ÈπμàÕ‰ª ·≈–º≈

∑’Ë‰¥âÕ“®‡À¡◊ÕπÀ√◊Õ·μ°μà“ß®“°ƒ∑∏‘Ï∑’Ë‡°‘¥¢÷Èπ„π —μ«å∑¥≈Õß

À√◊Õ„π√à“ß°“¬¡πÿ…¬å‰¥â  à«π “√æƒ°…‡§¡’∑’Ë·¬°‰¥â®“°„∫

vitexin orientin

O
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OH
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™–¡«ßπ—Èπ “¡“√∂π”‰ª„™â‡ªìπ “√∫àß™’È (marker) „π°“√

æ—≤π“«‘∏’«‘‡§√“–Àå‡æ◊ËÕ°“√§«∫§ÿ¡§ÿ≥¿“æ„∫™–¡«ß ·≈–¬—ß

‡ªìπ°“√‡æ‘Ë¡‡μ‘¡¢âÕ¡Ÿ≈∑“ßæƒ°…‡§¡’¢Õß„∫™–¡«ß ‡π◊ËÕß®“°

¬—ß¡’¢âÕ¡Ÿ≈æƒ°…‡§¡’¢Õß ¡ÿπ‰æ√™π‘¥π’È‰¡à¡“°π—°

vitexin ·≈– orientin ®—¥Õ¬Ÿà„π°≈ÿà¡ flavonoid C-gly-

coside æ∫°√–®“¬Õ¬Ÿà∑—Ë«‰ª„πæ◊™À≈“¬«ß»å √«¡∑—Èß«ß»å

GutiferaeÒÒ-Ò¯ ·≈–¡’√“¬ß“πƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß vitexin

‡™àπ μâ“π°“√‡°‘¥ÕÕ°´‘‡¥™—πÒ¯ μâ“πÕπÿ¡Ÿ≈Õ‘ √–Ò˘ ≈¥§«“¡¥—π

‡≈◊Õ¥ μâ“πÕ—°‡ ∫ μâ“π°“√∫’∫‡°√Áß°≈â“¡‡π◊ÈÕÚ μâ“π®ÿ≈™’æÚÒ

‡ªìπμâπ „π¢≥–∑’Ë orientin ¡’ƒ∑∏‘Ïμâ“π°“√‡°‘¥ÕÕ°´‘‡¥™—π

μâ“πÕ“°“√ª«¥ÚÚ μâ“π‡™◊ÈÕ√“ÚÛ ‡ªìπμâπ
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Abstract

Chemical Constituents and Anti-hyperlipidemic Activity of Garcinia cowa Leaves
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 study was to investigate the chemical constituents and in vitro anti-hyperlipidemic activ-
ity of Garcinia cowa Roxb. ex DC. leaves (Family: Guttiferae).  The ethanolic extract of G. cowa leaves inhib-
ited cholesterol absoption in Caco-2 and HMG CoA reductase with a percentage inhibition of 14.6 and 97.06
percent, respectively. It showed pancreatic lipase inhibitory effect at the IC50 value of 196.60 μg/ml.  Further
partition of the ethanolic extract of G. cowa leaves yielded hexane extract, dichloromethane extract, butanol
extract and water extract.  The study revealed an interesting hypolipidemic effect of G. cowa leaf extracts. At
the concentration of 100 μg/ml, the hexane extract and dichloromethane extract inhibited cholesterol absoption
in Caco-2 at 36.74 and 32.80 percent inhibition, respectively.  At the concentration of 10 μg/ml, the hexane
extract and the dichloromethane extract also inhibited HMG CoA reductase at 114.34 and 80.55 percent,
respectively. The hexane and dichloromethane extract of G. cowa leaves exhibited pancreatic lipase inhibitory
activity at the IC50 values of 67.45 and 342.80 percent, respectively. Phytochemical study of the dichloromethane
extract of G. cowa leaves, using chromatographic techniques and structural determination of isolated com-
pounds by means of comparison of the NMR spectral data reported previously, showed that the dichloromethane
extract of G. cowa leaves consisted of two flavonoid C-glycosides, including vitexin and orientin, and β-sito-
sterol.

Key words: Garcinia cowa, anti-hyperlipidemic, chemical constituent, cholesterol uptake, pancreatic lipase,
HMG CoA reductase, vitexin, orientin



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


