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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 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

ˆ˜.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¡ flavonoid

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 GuttiferaeÒ ‡ªìπ‰¡â¬◊πμâπ¢π“¥°≈“ß  Ÿß

ª√–¡“≥ 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∫‡∫◊ÈÕß

μâπ‡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 spectros-

copy

 “√‡§¡’Õ◊ËπÊ ‰¥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 ex-

traction ·≈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 phos-

phatidylcholine, Ò μM cholesterol ·≈– Ò (Ci/ml [1,2-
3H] cholesterol ¡“≈–≈“¬„π§≈Õ‚√øÕ√å¡ ·≈â«π”¡“º ¡°—π

„πÀ≈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“ßÊ ·≈â«ªî‡ªμ¡“ ª√‘¡“μ√ Úı ¡§≈. ‡μ‘¡ buffer (Tris-

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

creatic 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-hy-

droxy-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 reduc-

tase ®–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 chro-

matogram ·≈–√«¡ 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“ßÊ (GC-2, GC-3, GC-4 ·≈– GC-5) ®“°

„∫™–¡«ß æ∫ “√°≈ÿà¡ terpenoids-steroids ‡ªìπÕß§å

ª√–°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„π μ“√“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° 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“ßÊ ®“°„∫™–¡«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 (M 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 de-

pendence 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 pan-

creatic lipase ¥â«¬§à“ IC50 ˆ˜.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§å

ª√–°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

OOH

HO

OH
Glc

        

O

OOH

HO

OH
Glc

OH



Journal of Thai Traditional & Alternative Medicine Vol. 8 No. 2-3 May-December 2010 Òı˘

™–¡«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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Ò. ‡μÁ¡  ¡‘μ‘π—π∑å. ™◊ËÕæ√√≥‰¡â·Ààßª√–‡∑»‰∑¬. ©∫—∫·°â‰¢‡æ‘Ë¡‡μ‘¡.
°√ÿß‡∑æœ: ∫√‘…—∑ ª√–™“™π ®”°—¥; ÚıÙÙ. Àπâ“ ÚÙ˜.

Ú. π—π∑«√√≥ ∫ÿ≥¬–ª√–¿—»√, Õ√πÿ™ ‚™§™—¬‡®√‘≠æ√.  ¡ÿπ‰æ√ ‰¡âæ◊Èπ
∫â“π (Ò). æ‘¡æå§√—Èß∑’Ë Ò. °√ÿß‡∑æœ: ∫√‘…—∑ ª√–™“™π ®”°—¥; ÚıÛ˘.
Àπâ“ ˜ˆÒ.

Û. ¥«ß‡æÁ≠ ªí∑¡¥‘≈°, ªí∑¡“«¥’ ‡ μ–°—≥≥–,  ÿπ‘ “ °”æ≈™—¬‡¥™ ,°—≈¬“
Õπÿ≈—°¢≥“ª°√≥å, ª√–‰æ «ß»å ‘π§ß¡—Ëπ. Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß
 “√ °—¥®“°„∫™–¡«ß. «“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å
∑“ß‡≈◊Õ° (©∫—∫‡ √‘¡) ÚııÚ;˜(Ú):ÒÛı.

Ù.  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√. √“¬ß“π©∫—∫ ¡∫Ÿ√≥å‚§√ß°“√»÷°…“ ¡ÿπ‰æ√
∑’Ë¡’ƒ∑∏‘Ï≈¥‰¢¡—π (Herbs as hypolipidemic agents) ªïß∫ª√–¡“≥ æ.».
ÚııÚ-ÚııÛ.

ı. Trease GE, Evans WC. Pharmacognosy. 12th ed., Alden Press, Oxford,
1983. pp. 309-537.

ˆ. Plumb JA, Milroy A, Kaye SB. Effect of the pH dependence of 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide-formazan
absorption on chemosensitivity determinated by a novel tetrazolium-
based assay. Cancer Res 1989;49:4435-40.

˜. Kirana C, Rogers PF, Bennett LE, Abeywardena MY, Patten GS.
Naturally derived micelles for rapid in vitro screening of potential
cholesterol-lowering bioactives. J Agric Food Chem 2005;53(11):4623-
7.

¯. Zhang J, Kang M-J, Kim M-J, Kim M-E, SongJ-H, Lee Y-M, et al.
Pancreatic lipase inhibitory activity of Taraxacum officinale in vitro and
in vivo. Nutrition Res Prac 2008;2(4):200-203.

˘. Perchellet JH, Perchellet EM, Crow KR, Buszek KR, Brown N, Ellappan
S, et al. Novel synthetic inhibitors of 3-hydroxy-3-methyl glutaryl-
coenzyme A (HMG-CoA) reductase activity that inhibit tumor cell
proliferation and are structurally unrelated to existing statins. Int J
Mol Med 2009;24(5):633-643.

Ò. Harborne JB, Mabry TJ. The flavonoids: advances in research. Chapman
and Hall, Cambridge, 1982.

ÒÒ. Zhou X, Peng J, Fan G, Wu Y. Isolation and purification of flavonoid
glycosides from Trollius ledebouri using high-speed counter-current
chromatography by stepwise increasing the flow-rate of the mobile
phase. J Chromatogr A 2005;1092:216-221.

ÒÚ. Deachattchai S, Mahabusarakam W, Phongpaichit S, Taylor WC.
Phenolic compounds from the fruit of Garcinia dulcis. Phytochemistry
2005;66:2368-2375.

ÒÛ. Compagnone RS, Suarez AC, Leitao SG, Monache FD. Flavonoids,
benzophenones and a new euphane derivative from Clusia columnaris
Engl. Braz J Pharmacog 2008;18(1):6-10.

ÒÙ. Abid R, Qaiser M. Chemotaxonomic study of Inula L. (S. STR.) and its
allied Genera (Inuleae-Compositae) from Pakistan and Kashmir. Pak J
Bot 2003;35(2):127-140.

Òı. Bohm BA, Chalmers G, Bhat UG. Flavonoids and the relationship of
Itea to the Saxifragaceae. Phytochemistry 1988;27(8):2651-2653.

Òˆ. Chen M-T, Wan C-H. Flavonoids from Hypericum nagasawai Hayata.
J Chin Chem Soc. 1988;35:167-172.

Ò˜. Krasteva IN, Popov IS, Balabanova VI, Nikolo SD. Phytochemical study
of Gypsophila trichotoma Wend. (Caryophyllaceae). Quim. Nova. 2008;
3(5):1125-1126.

Ò¯. Kim JH, Lee BC, Kim JH, Sim GS, Lee DH, Lee KE, et al. The
isolation and antioxidative effect of vitexin from Acer palmatum. Arch
Pharm Res. 2005;28(2):195-202.

Ò˘. Eldahshan OA, Ayoub NA, Singab AB, Al-Azizi MM. Potential superoxide
anion radical scavenging activity of Doum palm (Hyphaene thebaica
L.) leaves extract. Rec Nat Prod. 2008;2(3):83-93.

Ú. Prabhakar MC, Bano H, Kumar I, Shamsi MA, Khan SY. Pharmacological
investigations on vitexin. Planta Med. 1981;43(2):396-403.

ÚÒ. Fu Y, Zu Y, Liu W, Hou C, Chen L, Li S, et al. Preparative separation
of vitexin and isovitexin from pigeonpea extract with macroporous
resins. J Chromatogr. A 2007;1139:206-213.

ÚÚ. Da Silva RZ, Yunes RA, De Souza MM, Delle Monache F, Cechinel-
Filho V. Antinociceptive properties of conocarpan and orientin obtained
from Piper solmsianum C.DC. var. solmsianum (Piperaceae). J Nat
Med. 2010;64:402-408.

ÚÛ. De Campos MP, Cechinel-Filho V, Da Silva RZ, Yunes RA, Zacchino
S, Juarez S, et al. Evaluation of antifungal activity of Piper solmsianum
C. DC. var. solmsianum (Piperaceae). Biol Pharm Bull. 2005;28(8):
1527-1530.



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

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 is to investigate the chemical constituents and in vitro anti-hyperlipidemic activity
of Garcinia cowa Roxb. ex DC. leaves (Family Guttiferae). The ethanolic extract of G. cowa leaves inhibited
cholesterol absoption in Caco-2 and HMG CoA reductase with % inhibition of 14.6% and 97.06%, respec-
tively. 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 interesting hypolipidemic effect of G. cowa leaves extracts. At the concentra-
tion of 100 μg/ml, the hexane extract and dichloromethane extract inhibited cholesterol absoption in Caco-2 at
36.74% and 32.80% 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%, respectively. The hex-
ane and dichloromethane extract of G. cowa leaves exhibited pancreatic lipase inhibitory activity at the IC50

values of 67.45% and 342.80%, respectively. Phytochemical study of the dichloromethane extract of G. cowa
leaves using chromatographic techniques and structural determination of isolated compounds by means of
comparison of the NMR spectral data reported previously, showed that the dichloromethane extract of G.
cowa leaves consisted of 2 flavonoid C-glycosides including vitexin and orientin, and β-sitosterol.

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