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Background and objectives: Mallotus repandus

(Euphorbiaceae), a widely distributed plant in South-East

Asia, used as medicinal herb in many countries, including

Thailand which is commonly used in the treatment of

muscle and joint pain. Many active ingredients were found

in Mallotus repandus, especially triterpenoids previously

reported in various pharmacologic effects including

anti-inflammatory and anticancer activities. The objective

of this study was to study the potential of the methanol

extract of the stem bark of M. repandus on the migration of

vascular endothelial cells and cholangiocarcinoma (CCA) cells

in comparing with to anti-mitotic drug, paclitaxel (Taxol®)

Methods: Non-cytotoxic concentrations of M. repandus

extract, paclitaxel and vehicle were determined by MTT

assay. Co-culture technique was performed to test for

anti-migration. The cells were pre-treated with the

non-cytotoxic concentrations of paclitaxel, extracts, or

vehicle for 30 min before being added to insert (upper

chamber), then further incubated for 18 h at 37oC in 5%

CO2 incubator. The number of cells migrated to well (lower

chamber) were counted under a microscope and the

percentage of inhibition was calculated.

Results: The findings revealed that the non-cytotoxic dose

of the M. repandus extract could inhibit the migration of both

vascular endothelial and CCA cells in dose-dependent

manners.

Conclusions: Our results suggested that the methanol

extract of the M. repandus stem bark of had anti-tumor

metastatic activity.

π‘æπ∏åµâπ©∫—∫ • Original Article

À≈—°°“√·≈–«—µ∂ÿª√– ß§å: ‚§§≈“π (Mallotus repandus,
Euphorbiaceae)  ‡ªìπæ◊™∑’Ëæ∫‰¥â∑—Ë«‰ª„π‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ
·≈–„™â‡ªìπ¬“·ºπ‚∫√“≥„πÀ≈“¬ª√–‡∑»√«¡∑—Èßª√–‡∑»
‰∑¬∑’Ëπ‘¬¡„™â„π°“√√—°…“Õ“°“√ª«¥µ“¡°≈â“¡‡π◊ÈÕ·≈–¢âÕ
‚§§≈“π¡’ “√ ”§—≠À≈“¬™π‘¥·≈–∑’Ë ”§—≠§◊Õ  triterpenoids
´÷Ëß¡’√“¬ß“π∂÷ßƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“À≈“°À≈“¬√«¡∑—Èßƒ∑∏‘Ï
µâ“πÕ—°‡ ∫·≈–ƒ∑∏‘Ïµâ“π¡–‡√Áß  °“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å
∑’Ë®–»÷°…“∂÷ß»—°¬¿“æ¢Õß “√ °—¥¥â«¬·Õ≈°ÕŒÕ≈å®“° à«π
‡ª≈◊Õ°µâπ¢Õß‚§§≈“πµàÕ°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈åÀ≈Õ¥‡≈◊Õ¥
·≈–‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’‡ª√’¬∫‡∑’¬∫°—∫¬“µâ“π¡–‡√Áß™π‘¥
antimitotic ‡™àπ paclitaxel (Taxol˙)
«‘∏’°“√»÷°…“: À“§«“¡‡¢â¡¢âπ¢Õß “√ °—¥‚§§≈“π, paclitaxel
·≈–µ—«∑”≈–≈“¬∑’Ë‰¡à‡ªìπæ‘…µàÕ‡´≈≈å¥â«¬«‘∏’ MTT  ”À√—∫
ƒ∑∏‘Ïµâ“π°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å®–∑¥ Õ∫¥â«¬‡∑§π‘§
co-culture ‚¥¬°“√∫à¡ “√∑’Ë®–∑¥ Õ∫„π§«“¡‡¢â¡¢âπ∑’Ë
‰¡à‡ªìπæ‘…µàÕ‡´≈≈å≈à«ßÀπâ“ (pre-treat) °—∫‡´≈≈å‡ªìπ‡«≈“
30 π“∑’ °àÕπ‡µ‘¡≈ß‰ª„π insert (upper chamber) ∑”°“√∫à¡
µàÕ‰ªÕ’° 18 ™—Ë«‚¡ß∑’Ë 37oC „πµŸâ 5% CO

2
  µ√«®«—¥®”π«π‡´≈≈å

∑’Ë‡§≈◊ËÕπ≈ß¡“∑’Ë well (lower chamber) ¥â«¬°≈âÕß®ÿ≈∑√√»πå
·≈â«§”π«≥À“√âÕ¬≈–¢Õß°“√¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å
º≈°“√»÷°…“: æ∫«à“¢π“¥¢Õß “√ °—¥‚§§≈“π∑’Ë‰¡à¡’æ‘…
µàÕ‡´≈≈å “¡“√∂¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈åÀ≈Õ¥‡≈◊Õ¥
·≈–‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’‰¥âµ“¡¢π“¥∑’Ë‡æ‘Ë¡¢÷Èπ
 √ÿª: º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ “√∑’Ë‰¥â®“°°“√ °—¥
‚§§≈“π¥â«¬·Õ≈°ÕŒÕ≈åπà“®–ÕÕ°ƒ∑∏‘Ïµâ“π°“√·æ√à°√–®“¬
¢Õß‡´≈≈å¡–‡√Áß
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∫∑π”

°“√√—°…“‚√§¡–‡√Áß™π‘¥ª∞¡¿Ÿ¡‘∑’Ë°âÕπ¡–‡√Áß¬—ß‰¡à¡’
°“√·æ√à°√–®“¬‰ª¬—ßÕ«—¬«–Õ◊Ëπ (metastasis) ®–‰¥âº≈¥’‚¥¬
°“√ºà“µ—¥À√◊Õ©“¬√—ß ’  „π¢≥–∑’Ë¡–‡√Áß™π‘¥∑’Ë¡’°“√·æ√à°√–®“¬
·≈â«®–µâÕß∑”°“√√—°…“¥â«¬‡§¡’∫”∫—¥ ´÷Ëß°“√ÕÕ°ƒ∑∏‘Ï¢Õß
¬“‡§¡’ à«π„À≠à∑”„Àâ‡´≈≈åµ“¬ (cytotoxicity)  àßº≈‡ ’¬
µàÕ‡´≈≈åª°µ‘¢Õß√à“ß°“¬¥â«¬‚¥¬‡©æ“–‡´≈≈å∑’Ë¡’°“√·∫àß
µ—« Ÿß ‡™àπ ‰¢°√–¥Ÿ° ·≈–¬—ß∑”„ÀâºŸâªÉ«¬¡’Õ“°“√¢â“ß‡§’¬ß Ÿß
πÕ°®“°π’È°“√„™â‡§¡’∫”∫—¥„π√–¬–∑’Ë¡’°“√·æ√à°√–®“¬¢Õß
‡´≈≈å¡–‡√Áß·≈â«¡—°®–‰¡à§àÕ¬‰¥âº≈ ®÷ß‡ªìπ¢âÕ®”°—¥¢Õß°“√„™â
‡§¡’∫”∫—¥ ªí®®ÿ∫—π°“√»÷°…“À“¬“∑’Ë„™â„π°“√ªÑÕß°—π·≈–
√—°…“‚√§¡–‡√Áß√«¡∑—Èß°“√»÷°…“À“¬“∑’Ë¡’º≈≈¥°“√·æ√à
°√–®“¬¢Õß‡´≈≈å¡–‡√Áß‚¥¬‡°‘¥Õ“°“√¢â“ß‡§’¬ßµË”®÷ß‡ªìπ
À—«¢âÕÀπ÷Ëß∑’Ë¡’°“√»÷°…“°—πÕ¬à“ß·æ√àÀ≈“¬

°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß¢÷Èπ°—∫ªí®®—¬À≈“¬™π‘¥
∑’Ë ”§—≠‰¥â·°à °“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à (neovascularization
À√◊Õ angiogenesis)1 ·≈–§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ∑’Ë¢Õß
‡´≈≈å¡–‡√Áß (tumor metastasis) ‡Õß  Angiogenesis ‡√‘Ë¡®“°
°“√∑’Ë‡´≈≈å¡–‡√ÁßÀ≈—Ëß “√ÕÕ°¡“°√–µÿâπ‡´≈≈åÀ≈Õ¥‡≈◊Õ¥
„ÀâÀ≈—Ëß‡Õπ‰´¡åÕÕ°¡“∑”≈“¬ basement membrane ·≈–
À≈—Ëß “√∑’Ë°√–µÿâπ°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ ´÷Ëß®–°√–µÿâπ„Àâ‡´≈≈å
∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥‡§≈◊ËÕπ∑’Ë‡¢â“‰ª„π extracellular matrix
¢≥–‡¥’¬«°—π‡´≈≈å∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥°Á®–¡’°“√·∫àßµ—«‡æ‘Ë¡
¢÷Èπ·≈–‡°‘¥ tube formation ‰¥â‡ªìπÀ≈Õ¥‡≈◊Õ¥„À¡à„π∑’Ë ÿ¥2, 3

®“°°“√∑’Ë°√–∫«π°“√π’È¡’À≈“¬¢—ÈπµÕπ·≈–¡’ “√ ◊ËÕ∑’Ë‡°’Ë¬«¢âÕß
®”π«π¡“° ∑”„Àâ¡’ “√/¬“∑’Ë “¡“√∂ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°√–∫«π
°“√π’È‰¥âÀ≈“¬™π‘¥√«¡∑—Èß “√°≈ÿà¡ terpenoids 4-6 ∑’Ëæ∫‰¥â·æ√à
À≈“¬„πæ◊™À≈“¬™π‘¥√«¡∑—Èßµâπ‚§§≈“π (Mallotus repandus)7

‚§§≈“π‡ªìπæ◊™„π«ß»å Euphorbiaceae æ∫‰¥â∑—Ë«‰ª„π
‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ·≈–„™â‡ªìπ¬“·ºπ‚∫√“≥„πÀ≈“¬
ª√–‡∑»8-10 √«¡∑—Èßª√–‡∑»‰∑¬∑’Ëπ‘¬¡„™â„π°“√√—°…“Õ“°“√
ª«¥µ“¡°≈â“¡‡π◊ÈÕ·≈–¢âÕ   ‚§§≈“π¡’ “√ ”§—≠À≈“°À≈“¬
√«¡∑—Èß°≈ÿà¡ terpenoids ∑’Ë ”§—≠ ‡™àπ ursulic acid, oleanolic
acid ·≈– lupeol œ≈œ7 ¡’√“¬ß“π∂÷ßƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“Õ¬à“ß
°«â“ß¢«“ß ‰¥â·°à anti-inflammatory11, antihepatotoxic9,
antioxidant12, 13, immunomoduratory14, antiangiogenesis15-18 ·≈–
anticancer activity19-22  ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«∑”„ÀâºŸâ«‘®—¬ π„®
»÷°…“º≈°“√¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß®“° “√
 °—¥‚§§≈“π  ·≈–®“°·π«§‘¥∑’Ë«à“°“√·æ√à°√–®“¬¢Õß‡´≈≈å
¡–‡√Áß¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à·≈–§«“¡

 “¡“√∂„π°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å¡–‡√Áß ´÷Ëß°√–∫«π°“√
∑—Èß Õßπ’È¡’À≈—°°“√‡∫◊ÈÕßµâπ∑’Ë§≈â“¬°—π§◊Õ§«“¡ “¡“√∂„π°“√
‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å   ¥—ßπ—Èπ°“√∑¥≈Õßπ’È®÷ß„™â antimigration test
‡ªìπ√Ÿª·∫∫°“√»÷°…“‚¥¬„™â‡´≈≈å∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥®“°√°
(human umbilical vein endothelial cells, HUVECs) ·≈–‡´≈≈å
¡–‡√Áß∑àÕπÈ”¥’ (cholangiocarcinoma cells, CCA cells) ‡ªìπ
‡´≈≈åµâπ·∫∫„π°“√»÷°…“

«‘∏’°“√»÷°…“

1. °“√‡°Á∫µ—«Õ¬à“ß ¡ÿπ‰æ√·≈–°“√‡µ√’¬¡ “√ °—¥
‚§§≈“π∑’Ë„™â„π°“√»÷°…“π’È‡°Á∫¡“®“°Õ”‡¿Õ·«ßπâÕ¬

®—ßÀ«—¥¢Õπ·°àπ √–À«à“ß‡¥◊Õπ ¡’π“§¡-æƒ…¿“§¡ ºŸâ«‘®—¬‰¥â
∑”°“√µ√«® Õ∫‡Õ°≈—°…≥å∑“ßæƒ°…»“ µ√å®“° National
herbarium ·≈â«π”°‘Ëß‚§§≈“π¡“≈Õ°‡Õ“ à«π‡ª≈◊Õ° ≈â“ßπÈ”
„Àâ –Õ“¥ º÷ËßæÕÀ¡“¥ Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 50-60o´ ®π°√–∑—Ëß·Àâß
∫¥¥â«¬‡§√◊ËÕß·≈–ºà“π·√àß ‡°Á∫ºß¬“ ¡ÿπ‰æ√„π∂ÿß∑’Ëªî¥ π‘∑
·≈–‡°Á∫„π∑’Ë‡¬Áπ π”ºß ¡ÿπ‰æ√¡“ °—¥¥â«¬«‘∏’ reflux „π
methanol ‡ªìπ‡«≈“ª√–¡“≥ 30 π“∑’ ∑”°“√ °—¥´È” 3 §√—Èß
π” “√ °—¥‰ª√–‡À¬‡Õ“·Õ≈°ÕŒÕ≈åÕÕ°¿“¬„µâÕÿ≥À¿Ÿ¡‘·≈–
§«“¡¥—πµË”¥â«¬‡§√◊ËÕß Rota evaporator √–‡À‘¥ à«ππÈ”∑’Ë‡À≈◊Õ
ÕÕ°¥â«¬‡§√◊ËÕß Lyophilizer ™—ËßπÈ”Àπ—° (‰¥â % yield = 3.23)
·≈â«π”‰ª∫√√®ÿ„π¿“™π–∑’Ëªî¥ π‘∑·≈–‡°Á∫∑’Ë 4o´

„π°“√∑¥ Õ∫π” “√ °—¥‚§§≈“π∑’Ë‡°Á∫‰«â¡“≈–≈“¬¥â«¬
 “√≈–≈“¬∑’Ë‡À¡“– ¡ (vehicle) ®“°π—Èππ”¡“∑”„Àâª√“»®“°
‡™◊ÈÕ‚¥¬°√Õßºà“π millipore filter paper ¢π“¥ 0.45 µm
π” “√≈–≈“¬∑’Ë‰¥â¡“‡µ√’¬¡„Àâ‰¥â§«“¡‡¢â¡¢âπµà“ßÊ ‡æ◊ËÕ„™â
„π°“√∑¥ Õ∫ƒ∑∏‘Ï antimigration ‡∑’¬∫°—∫ vehicle (DMSO)
·≈– “√¡“µ√∞“π (paclitaxel, Taxol˙)

2. Cytotoxic test
∑¥ Õ∫À“§«“¡‡¢â¡¢âπ¢Õß “√ °—¥‚§§≈“π, paclitaxel

·≈– vehicle (DMSO) ∑’Ë‰¡à¡’æ‘…µàÕ‡´≈≈å¥â«¬ MTT assay23  ‚¥¬
°“√«—¥§«“¡ “¡“√∂¢Õß‡Õπ‰´¡å‰¡‚µ§Õπ‡¥√’¬∑’Ë‡ª≈’Ë¬π
tetrazolium salt (3-(4,5-dimethyldiazol-2-yl)-2,5 diphenyl
tetrazolium bromide, MTT)  ’‡À≈◊Õß ‰ª‡ªìπ formazan ∑’Ë¡’
 ’πÈ”‡ß‘π‡¢â¡  §«“¡‡¢â¡¢Õß ’πÈ”‡ß‘π®– —¡æ—π∏å°—∫®”π«π‡´≈≈å
∑’Ë¡’™’«‘µ «‘∏’°“√∑¥≈Õß§√à“«Ê §◊Õ ∫à¡‡´≈≈å∑’Ë®–∑¥ Õ∫„π
 “√∑’Ë§«“¡‡¢â¡¢âπ§√Õ∫§≈ÿ¡∂÷ß¢π“¥∑’Ë„™â„π°“√∑¥≈Õß∑’Ë
37o´ ‡ªìπ‡«≈“ 24 ™¡.   À≈—ß®“°‡ª≈’Ë¬π media ·≈â«∫à¡µàÕÕ’°
2 ™¡.„π MTT solution (10 mg/ml)  ®“°π—Èππ”¡“ªíòπ‡À«’Ë¬ß

§” ”§—≠: ‚§§≈“π  ¡–‡√Áß∑àÕπÈ”¥’  ƒ∑∏‘Ïµâ“π°“√‡§≈◊ËÕπ∑’Ë
¢Õß‡´≈≈å
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·¬°‡´≈≈åÕÕ° ∑”„Àâ‡´≈≈å·µ°·≈–≈–≈“¬ ’¿“¬„π‡´≈≈å¥â«¬
DMSO ·≈â««—¥√–¥—∫¢Õß formazan product ¥â«¬‡§√◊ËÕß
spectrophotometer (ELx800; Bio-Tek Instrument, USA)
∑’Ë§«“¡¬“«§≈◊Ëπ 540 nm

3. Antimigration test
∑¥ Õ∫§«“¡ “¡“√∂¢Õß “√ °—¥‚§§≈“π„π°“√

¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë (migration) ¢Õß‡´≈≈å 2 ™π‘¥ §◊Õ ‡´≈≈å∫ÿ
ºπ—ßÀ≈Õ¥‡≈◊Õ¥®“°√° (HUVECs) ·≈–‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’ 2
™π‘¥ ‰¥â·°à KKU-100 ·≈– KKU-M139 ∑’Ëæ—≤π“¡“®“°ºŸâªÉ«¬
¡–‡√Áß∑àÕπÈ”¥’∑’Ë¡“√—∫°“√√—°…“ ≥ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

3.1 °“√‡µ√’¬¡ HUVECs §—¥‡≈◊Õ° “¬√°∑’Ë‰¡à¡’√Õ¬
‡¢’¬«™È”®“°°“√ clamp ∑’Ë¡’§«“¡¬“«ª√–¡“≥ 10-20 ´¡.
À≈—ß®“°≈â“ß¥â«¬ steriled normal saline solution (NSS) ·≈â«
∫√√®ÿÀ≈Õ¥‡≈◊Õ¥¥”¥â«¬ 0.05% trypsin-EDTA ·≈– incubate
∑’Ë 37o´ ‡ªìπ‡«≈“ 30 π“∑’æ√âÕ¡∑—Èß∫’∫π«¥ “¬√°‡∫“Ê
‡°Á∫‡´≈≈å∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥¥â«¬°“√©’¥≈â“ßÀ≈Õ¥‡≈◊Õ¥¥â«¬
Õ“À“√‡≈’È¬ß‡´≈≈å™π‘¥ M199 ∑’Ë‡ √‘¡¥â«¬ 20% fetal bovine
serum (FBS), 2 mM L-glutamine, 100 U/ml penicillin, 100
µg/ml streptomycin ªíòπ‡À«’Ë¬ß∑’Ë 600 x g, 10 π“∑’ ·≈â«
resuspend ‡´≈≈å„π 5 ml M199 medium  ‡ª≈’Ë¬π media ∑’Ë 24
™¡. ·≈â«∫à¡µàÕ∑’Ë 37o´ „π 5% CO

2
 incubator ‚¥¬‡ª≈’Ë¬πÕ“À“√

‡≈’È¬ß‡´≈≈å∑ÿ°Ê 3 «—π ‡´≈≈å∑’Ë„™â„π°“√∑¥ Õ∫®–Õ¬Ÿà√–À«à“ß
√ÿàπ∑’Ë 3-4 ·≈– ¡’ cell viability Õ¬à“ßπâÕ¬ 90%  °“√µ√«® Õ∫
cell viability ®–∑”‚¥¬°“√¬âÕ¡‡´≈≈å¥â«¬ ’ trypan blue (trypan
blue exclusion technique)

3.2 °“√‡µ√’¬¡ CCA cells  ‚¥¬®–‡≈◊Õ°„™â‡´≈≈å 2 ™π‘¥
‰¥â·°à KKU-100 ·≈– KKU-M139  ∑”°“√‡æ“–‡≈’È¬ß„π HAMûs
F12 ·≈–supplement ¥â«¬ 10-15% fetal bovine serum (FBS),
100 U penicillin, 100 µg streptomycin ∑’Ë 37o´, 5% CO

2
 incubator

3.3 Antimigration test
«‘∏’∑’Ë„™â„π°“√»÷°…“π’È¥—¥·ª≈ß®“°«‘∏’¢Õß Deryugina

·≈–§≥–24 ‚¥¬ √ÿª°“√∑¥≈Õß§√à“«Ê ¥—ßπ’È  ∑”°“√‡§≈◊Õ∫
¥â“π°âπ (underside) ¢Õß insert „π à«π 24 well migration
chamber (Transwell˙ polycarbonate membrane, pore size
8 µm) ¥â«¬ 1 µg fibronectin  ∑‘Èß‰«â„Àâ·Àâß  ‡µ‘¡ 250 µl cell
suspension (5x104 cells/insert) ∑’Ë pretreat ¥â«¬ “√ °—¥∑’Ë®–
∑¥ Õ∫„π¢π“¥µà“ßÊ ‡ªìπ‡«≈“ 30 π“∑’  ·≈â«π”‰ª„ à„π well
∑’Ë‡µ‘¡¥â«¬ 750 µl, 10-15% FBS medium ∑’Ë¡’ “√ °—¥„π
¢π“¥‡¥’¬«°—π  incubate ∑’Ë 37o´, 5% CO

2
 ‡ªìπ‡«≈“ 18-24 ™¡.

‡¡◊ËÕ§√∫°”Àπ¥ ‡™Á¥‡´≈≈å∑’Ë‡À≈◊ÕÕ¬Ÿà∫π insert (non-migrating
cells) ÕÕ°¥â«¬ cotton swab    À≈—ß®“°π—Èπ fix ‡´≈≈å¥â«¬ 25 %
MeOH ·≈–¬âÕ¡¥â«¬ 0.5 % w/v crystal violet  µ√«®π—∫®”π«π
‡´≈≈å∑’ËÕ¬Ÿà∑’Ë°âπ¢Õß insert ¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡∑’¬∫®”π«π
‡´≈≈å¢Õß°≈ÿà¡∑’Ë pre-treat ¥â«¬ “√ °—¥°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë
pre-treat ¥â«¬ vehicle (DMSO) À√◊Õ reference drug (Taxol˙)

3.4 °“√«‘‡§√“–Àå∑“ß ∂‘µ‘ º≈°“√∑¥≈Õß· ¥ß§à“‡ªìπ
mean + SE ·≈–∑¥ Õ∫‚¥¬„™â Studentsût test °”Àπ¥§à“
p<0.05 ∂◊Õ«à“¡’§«“¡ ”§—≠∑“ß ∂‘µ‘

º≈°“√»÷°…“

1. Cytotoxic test
„π°“√»÷°…“π’ÈºŸâ«‘®—¬‰¥âÀ“¢π“¥§«“¡‡¢â¡¢âπ¢Õß “√ °—¥

‚§§≈“π, paclitaxel ·≈– DMSO ∑’Ë‰¡à¡’æ‘…µàÕ‡´≈≈å¥â«¬«‘∏’ MTT
assay ‚¥¬°“√∫à¡‡´≈≈å∑’Ë®–∑¥ Õ∫ (HUVECs, KKU-100 ·≈–
KKU-M139) „π “√∑¥ Õ∫„π¢π“¥µà“ßÊ ·≈â«∑”°“√µ√«®«—¥
√–¥—∫¢Õß formazan product ¥â«¬‡§√◊ËÕß spectrophotometry
∑’Ë 540 nm æ∫«à“ “√ °—¥‚§§≈“π¢π“¥ 100-400 µg/ml,
paclitaxel ¢π“¥ 10-9 M À√◊Õ DMSO ¢π“¥ 0.5-1% ‰¡à¡’æ‘…
µàÕ∑—Èß‡´≈≈å HUVECs (√Ÿª∑’Ë 1) ·≈–µàÕ‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’™π‘¥
KKU-100 ·≈– KKU-M139 (√Ÿª∑’Ë 2)

√Ÿª∑’Ë 1 ∑¥ Õ∫§«“¡‡ªìπæ‘…µàÕ‡´≈≈å (cytotoxicity) ¢Õß “√ °—¥‚§§≈“πµàÕ‡´≈≈å HUVECs (§à“∑’Ë· ¥ß§◊Õ§à“ mean+SE, n=3)
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2. Effect of Mollotus repandus on HUVECs migration
®“°°“√ pre-treat HUVECs (5x104 cells/insert) „π “√

 °—¥‚§§≈“π, paclitaxel À√◊Õ DMSO (0.25%) °àÕπ∑’Ë®–„ à≈ß
∫π upper chamber ¢Õß transwell ∑’Ë‡§≈◊Õ∫¥â«¬ fibronectin
„π¢≥–∑’Ë lower chamber ¢Õß transwell ∑’Ë∫√√®ÿ¥â«¬ culture
media ´÷Ëß¡’ 15% FBS ·≈â«µ√«®«—¥®”π«π‡´≈≈å∑’Ë‡§≈◊ËÕπ∑’Ë
≈ß¡“∑’Ë¥â“π≈à“ß¢Õß upper chamber æ∫«à“ “√ °—¥¡’ƒ∑∏‘Ï
¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß HUVECs ‡æ‘Ë¡¢÷Èπµ“¡¢π“¥   “√ °—¥
„π¢π“¥ 200 ·≈– 400 µg/ml ·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß‰¥âæÕÊ °—∫
paclitaxel ∑’Ë¢π“¥ 10-10 ·≈– 10-9 M µ“¡≈”¥—∫ (√Ÿª∑’Ë 3)

3. Effect of Mollotus repandus on CCA cells migration
®“°°“√ pre-treat KKU-100 ·≈– KKU-M139 (1x105 cells/

insert) „π “√ °—¥‚§§≈“π, paclitaxel À√◊Õ DMSO (0.25%)

°àÕπ∑’Ë®–„ à≈ß∫π upper chamber ¢Õß transwell ∑’Ë‡§≈◊Õ∫¥â«¬
fibronectin„π¢≥–∑’Ë lower chamber ¢Õß transwell ∑’Ë∫√√®ÿ
¥â«¬ culture media ́ ÷Ëß¡’ 15% FBS  ·≈â«µ√«®«—¥®”π«π‡´≈≈å
∑’Ë‡§≈◊ËÕπ∑’Ë≈ß¡“∑’Ë¥â“π≈à“ß¢Õß upper chamber æ∫«à“ “√ °—¥
¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß CCA cells ‡æ‘Ë¡¢÷Èπµ“¡§«“¡
‡¢â¡¢âπ √Ÿª∑’Ë 4 · ¥ßº≈¢Õß “√ °—¥‚§§≈“π„π°“√¬—∫¬—Èß
°“√‡§≈◊ËÕπ∑’Ë¢Õß KKU-100 ·≈–æ∫«à“ “√ °—¥„π¢π“¥ 200
µg/ml ¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‰¥â Ÿß°«à“ paclitaxel ¢π“¥ 10-9 M
·µà°Á‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (P.0.05)  à«π√Ÿª∑’Ë 5 · ¥ß
º≈¢Õß “√ °—¥‚§§≈“π„π°“√¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß KKU-
M139  æ∫«à“ “√ °—¥„π¢π“¥ 50 µg/ml ¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß
‰¥âæÕÊ °—∫ paclitaxel∑’Ë¢π“¥ 10-9 M ·≈– “√ °—¥„π¢π“¥
100 µg/ml ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë‰¥â¡“°°«à“ paclitaxel
∑’Ë¢π“¥ 10-9 M Õ¬à“ß™—¥‡®π

√Ÿª∑’Ë 2 ∑¥ Õ∫§«“¡‡ªìπæ‘…µàÕ‡´≈≈å (cytotoxicity) ¢Õß “√ °—¥‚§§≈“πµàÕ‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’™π‘¥ KKU-100
·≈– KKU-M139  (§à“∑’Ë· ¥ß§◊Õ§à“¢Õß mean + SE, n=3)

√Ÿª∑’Ë 3 · ¥ßƒ∑∏‘Ïµâ“π°“√‡§≈◊ËÕπ∑’Ë (antimigration) ¢Õß “√ °—¥‚§§≈“πµàÕ‡´≈≈å HUVECs (§à“∑’Ë· ¥ß§◊Õ§à“¢Õß
mean + SE, n=3; *P < 0.05; ** P< 0.001 ‡∑’¬∫°—∫ DMSO)
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«‘®“√≥å

®“°°“√∑¥≈Õßæ∫«à“ “√ °—¥‚§§≈“π„π§«“¡‡¢â¡¢âπ
∑’Ë‰¡à¡’æ‘…µàÕ‡´≈≈å¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å HUVECs
‰¥âµ“¡¢π“¥   “√ °—¥„π¢π“¥ 200 µg/ml ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√
‡§≈◊ËÕπ∑’Ë¢Õß HUVECs ‰¥âæÕÊ °—∫ paclitaxel ∑’Ë 10-10 M
º≈∑’Ë‰¥â®“°°“√»÷°…“π’È Õ¥§≈âÕß°—∫√“¬ß“πÕ◊ËπÊ ´÷Ëß‡™◊ËÕ«à“
πà“®– —¡æ—π∏å°—∫ƒ∑∏‘Ï¢Õß triterpenoids ∑’Ë‡ªìπ “√ ”§—≠¢Õß
‚§§≈“π7  ¡’√“¬ß“π«à“ “√À≈“¬µ—«„π°≈ÿà¡ triterpenoids
 “¡“√∂¬—∫¬—Èß°“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à¥â«¬°≈‰°µà“ßÊ √«¡∑—Èß
ƒ∑∏‘Ïµâ“π°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈åÀ≈Õ¥‡≈◊Õ¥5, 6, 16, 18, 25   You
·≈–§≥–15 √“¬ß“πƒ∑∏‘Ïµâ“π°“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à¢Õß lupeol
‚¥¬°“√¬—∫¬—Èß tube formation ¢Õß HUVECs   Cardenas ·≈–
§≥–16 √“¬ß“π«à“ ursolic acid ¡’ƒ∑∏‘Ïµâ“π°“√‡°‘¥À≈Õ¥‡≈◊Õ¥
„À¡àÀ≈“¬°≈‰° ‰¥â·°à °“√¬—∫¬—Èß endothelial cell proliferation,

migration,·≈– differentiation ´÷Ëß≈â«π·µà‡ªìπ°≈‰°∑’Ë ”§—≠
µàÕ°“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à √«¡∑—Èß “¡“√∂· ¥ßƒ∑∏‘Ïµâ“π
°“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à„π —µ«å∑¥≈Õß (CAM assay) πÕ°®“°π’È
Sogno ·≈–§≥–18 ‰¥â√“¬ß“πƒ∑∏‘Ïµâ“π°“√‡°‘¥À≈Õ¥‡≈◊Õ¥
„À¡à¢Õß oleanolic acid ®“°º≈°“√∑¥≈Õß∑—Èß in vitro &
in vivo ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Vannini ·≈–§≥–26

º≈¢Õß “√ °—¥‚§§≈“πµàÕ°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å¡–‡√Áß
∑àÕπÈ”¥’ (CCA cells) æ∫«à“ “√ °—¥‚§§≈“π„π¢π“¥∑’Ë‰¡à¡’æ‘…
µàÕ‡´≈≈å®–¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å CCA cells
‰¥âµ“¡¢π“¥ (√Ÿª∑’Ë 4-5) ´÷Ëß Õ¥§≈âÕß°—∫ƒ∑∏‘Ï¢Õß triterpens
∑’Ëæ∫„π “√ °—¥‚§§≈“π ·≈– Õ¥§≈âÕß°—∫À≈“¬√“¬ß“π∑’Ë
· ¥ß∂÷ßƒ∑∏‘Ï¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å¡–‡√Áß¢Õß ursolic
acid, oleanolic acid ·≈– lupeol5, 6, 16, 25, 27

√Ÿª∑’Ë 4 · ¥ßº≈¢Õß “√ °—¥‚§§≈“π„π°“√¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß KKU-100 (§à“∑’Ë· ¥ß§◊Õ§à“¢Õß mean + SE, n=3;
*P < 0.05 ‡∑’¬∫°—∫ DMSO)

√Ÿª∑’Ë 5 · ¥ßº≈¢Õß “√ °—¥‚§§≈“π„π°“√¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß KKU-M139 (§à“∑’Ë· ¥ß§◊Õ§à“¢Õß mean + SE,
n=3; *P < 0.05; ** P < 0.001 ‡∑’¬∫°—∫ DMSO)
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 √ÿª

®“°º≈°“√∑¥≈Õß„π°“√»÷°…“π’È· ¥ß∂÷ß»—°¬¿“æ¢Õß
 “√ °—¥ à«π‡ª≈◊Õ°µâπ¢Õß‚§§≈“π¥â«¬·Õ≈°ÕŒÕ≈åµàÕ
°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥·≈–‡´≈≈å¡–‡√Áß
∑àÕπÈ”¥’ ‚¥¬æ∫«à“§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë‰¡à¡’æ‘…µàÕ
‡´≈≈å “¡“√∂¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å∑—Èß 2 ™π‘¥‰¥âµ“¡
§«“¡‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπº≈°“√∑¥≈Õßπ’È®÷ß π—∫ πÿπ
ƒ∑∏‘Ï¢Õß‚§§≈“π„π°“√µâ“π¡–‡√Áß¥â«¬°“√¬—∫¬—Èß°√–∫«π°“√
angiogenesis ·≈– tumor cell migration

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈–
»Ÿπ¬å«‘®—¬æ¬“∏‘„∫‰¡âµ—∫·≈–¡–‡√Áß∑àÕπÈ”¥’ §≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë„Àâ∑ÿπ π—∫ πÿπ°“√«‘®—¬ ·≈–§≥–
·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’ËÕπÿ≠“µ„Àâ§≥–ºŸâ«‘®—¬
„™â ∂“π∑’Ë·≈–Õÿª°√≥å„π°“√¥”‡π‘π°“√«‘®—¬ ·≈–‡®â“Àπâ“∑’Ë
¢Õß»Ÿπ¬åœ ∑’Ë™à«¬ π—∫ πÿπ°“√«‘®—¬√«¡∑—Èß°“√‡∫‘°®à“¬
ß∫ª√–¡“≥
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