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À≈—°°“√·≈–‡Àµÿº≈: °“√√—°…“¡–‡√Áß∑àÕπÈ”¥’¥â«¬¬“‡§¡’
∫”∫—¥¡—°‰¡à‰¥âº≈‡π◊ËÕß®“°°“√‰¡àµÕ∫ πÕßµàÕ¬“ °“√»÷°…“
‡æ◊ËÕ¥Ÿº≈¢Õß¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘π„π°“√∑”≈“¬
‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’ ‚¥¬„™â‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’‡æ“–‡≈’È¬ß
«—µ∂ÿª√– ß§å: ∑¥ Õ∫§«“¡‰«¢Õß‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’µàÕ
¬“‡§¡’∫”∫—¥ À≈“¬™π‘¥·≈– “√‡§Õ√å§Ÿ¡‘π „πÀâÕßªØ‘∫—µ‘°“√
«— ¥ÿ·≈–«‘∏’°“√: „™â‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’‡æ“–‡≈’È¬ß 3 ™π‘¥ §◊Õ
KKU-100, KKU-M214 ·≈– KKU-OCA17 ¡“∑¥ Õ∫§«“¡‰«
µàÕ¬“‡§¡’∫”∫—¥ 3 ™π‘¥ ‰¥â·°à 5-fluorouracil, doxorubicin ·≈–
carboplatin ·≈–‡§Õ√å§Ÿ¡‘π„π°“√∑”≈“¬‡´≈≈å¡–‡√Áß¥â«¬°“√π—∫
®”π«π‡´≈≈å∑’Ë√Õ¥™’«‘µ·≈–µ“¬¿“¬„µâ°≈âÕßø≈ŸÕÕ‡√ ‡´π å
º≈°“√»÷°…“: æ∫«à“ KKU-100 ·≈– KKU-M214 ®–‡ªìπ
‡´≈≈å‡æ“–‡≈’È¬ß∑’Ë‰«µàÕ doxorubicin ‚¥¬¡’§à“ IC

50
 Õ¬Ÿà„π

™à«ß 0.4-0.7 nmol/l ¢≥–∑’Ë KKU-OCA17 ®–‰«µàÕ¬“‡§¡’
∫”∫—¥πâÕ¬°«à“ ∑’Ëπà“ π„®§◊Õ ‡´≈≈å‡æ“–‡≈’È¬ß∑ÿ°™π‘¥®–‰«
µàÕ‡§Õ√å§Ÿ¡‘π ‚¥¬¡’§à“ IC

50
 Õ¬Ÿà„π™à«ß 3-17 µmol/l

 √ÿª: °“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’¡’§«“¡‰«
µàÕ¬“‡§¡’∫”∫—¥·µà≈–™π‘¥·µ°µà“ß°—π ·≈–º≈¥—ß°≈à“«®–„™â
‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ ”À√—∫°“√‡≈◊Õ°¬“‡§¡’∫”∫—¥„π°“√√—°…“
ºŸâªÉ«¬¡–‡√Áß∑àÕπÈ”¥’ πÕ°®“°π’Èº≈¢Õß‡§Õ√å§Ÿ¡‘π„π°“√∑”≈“¬
‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’πà“®–¡’ª√–‚¬™πåÕ¬à“ß¬‘Ëß„π°“√π”‰ª
æ—≤π“°≈¬ÿ∑∏å„π°“√„™â‡§¡’∫”∫—¥√—°…“¡–‡√Áß∑àÕπÈ”¥’
§” ”§—≠: ¡–‡√Áß∑àÕπÈ”¥’ ‡§Õ√å§Ÿ¡‘π ¬“‡§¡’∫”∫—¥

Background: Chemotherapeutic treatment of

cholangiocarcinoma is largely ineffective, because it is

due to non-responsive for the obscured reason of the

cancer to anticancer agents. Study was to investigate the

cytotoxicity effects of chemotherapeutic agents and

curcumin in vitro.

Objective: To test sensitivity of cholangiocarcinoma cell

lines to chemotherapeutic agents and curcumin

Material and Methods: Three cholangiocarcinoma (CCA)

cell lines, including KKU-100, KKU-M214 and KKU-OCA17

were used in the study. All cell lines were treated with three

chemotherapeutic agents (5-fluorouracil, doxorubicin and

carboplatin) or curcumin. The cell viability was determined

under a fluorescence microscope by counting the number

of living and dead cells after treatment.

Results: KKU-100 and KKU-M214 were the very sensitive

cell lines to doxorubicin (IC50 values ranging from 0.4 to

0.7 nmol/l), whereas KKU-OCA17 was relatively more

resistant cell line. Interestingly, all cell lines were sensitive

to curcumin (IC50 values ranging from 3 to 17 µmol/l).

Conclusion: This study showed different degrees of

semsitivity of CCA cell lines to various chemotherapeutic

agents. The data could serve as a basic information for

chemotherapeutic selection for the treatment in CCA

patients. Moreover curcumin exhibits the cytotoxicity on

CCA cell lines, thereby it is suggested to be very beneficial

in the development of strategy for chemotherapy of CCA

cancer.

π‘æπ∏åµâπ©∫—∫ • Original Article
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∫∑π”

¡–‡√Áß∑àÕπÈ”¥’‡ªìπ¡–‡√Áß∑’Ë‡°‘¥¢÷Èπ∫√‘‡«≥∑àÕ∑“ß‡¥‘ππÈ”¥’
æ∫∑—Ë«‚≈°ª√–¡“≥√âÕ¬≈– 10-15 ¢Õß¡–‡√Áßµ—∫∑—ÈßÀ¡¥
‚¥¬∑—Ë«‰ª¡–‡√Áß™π‘¥π’È¡’Õÿ∫—µ‘°“√≥åµË”1 ·µà„πª√–‡∑»‰∑¬
‚¥¬‡©æ“–„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕÕÿ∫—µ‘°“√≥å‡°‘¥¡–‡√Áß
™π‘¥π’È Ÿß2  “‡Àµÿ°“√‡°‘¥‚√§¬—ß‰¡à∑√“∫·πà™—¥ ·µàªí®®—¬‡ ’Ë¬ß
∑’Ë ”§—≠ ‰¥â·°à °“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫ (Opisthorchis
viverrini) ·≈–¡’°“√√“¬ß“π«à“„π¿Ÿ¡‘¿“§π’È¡’°“√√–∫“¥¢Õß
æ¬“∏‘„∫‰¡â„πµ—∫ Ÿß‡™àπ‡¥’¬«°—π °“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫
°àÕ„Àâ‡°‘¥°“√Õ—°‡ ∫‡√◊ÈÕ√—ß¢Õß‡¬◊ËÕ∫ÿºπ—ß„π∑àÕ∑“ß‡¥‘ππÈ”¥’
·≈–¡’°“√ √â“ß “√Õπÿ¡Ÿ≈Õ‘ √–¢÷Èπ ‡™àπ nitric oxide ´÷Ëß‡™◊ËÕ«à“
¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√‡°‘¥‚√§¡–‡√Áß™π‘¥π’È1, 3

„πªí®®ÿ∫—ππ’È°“√√—°…“¥â«¬«‘∏’°“√ºà“µ—¥‡ªìπ«‘∏’°“√∑’Ë¥’∑’Ë ÿ¥
∑’Ë™à«¬„ÀâºŸâªÉ«¬¡’™’«‘µ√Õ¥ ·µàÕ¬à“ß‰√°Áµ“¡°“√ºà“µ—¥™à«¬„Àâ
ºŸâªÉ«¬¡’™’«‘µ√Õ¥Õ¬Ÿà‰¥â‡æ’¬ßª√–¡“≥ 5 ªï ‡∑à“π—Èπ§‘¥‡ªìπ
ª√–¡“≥√âÕ¬≈– 22.5 À≈—ß®“°‰¥â√—∫°“√ºà“µ—¥4, 5 ·≈–∑’Ë ”§—≠
§◊Õ ºŸâªÉ«¬¡–‡√Áß®”π«πÀπ÷Ëß„π “¡‡∑à“π—Èπ∑’Ë “¡“√∂‡¢â“√—∫
°“√ºà“µ—¥‰¥â

®“°√“¬ß“π°“√»÷°…“∑“ß§≈‘π‘° æ∫«à“ Õ—µ√“°“√
µÕ∫ πÕß¢ÕßºŸâªÉ«¬¡–‡√Áß∑àÕπÈ”¥’µàÕ¬“‡§¡’∫”∫—¥ ¡’°“√
µÕ∫ πÕßµË” ª√–¡“≥√âÕ¬≈– 0-306, 7 ¥—ßπ—Èπ°“√æ—≤π“«‘∏’°“√
√—°…“¡–‡√Áß∑àÕπÈ”¥’¥â«¬¬“‡§¡’∫”∫—¥„Àâ¡’ª√– ‘∑∏‘¿“æ
®÷ß¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß‚¥¬‡©æ“– ”À√—∫ºŸâªÉ«¬ à«π„À≠à
∑’Ë‡¢â“√—∫°“√ºà“µ—¥‰¡à‰¥â °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈°“√»÷°…“
‡°’Ë¬«°—∫§«“¡‰«¢Õß¬“‡§¡’∫”∫—¥°—∫‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’¬—ß¡’
®”°—¥8 ¢âÕ¡Ÿ≈∑“ß√–∫“¥«‘∑¬“·≈–°“√»÷°…“„π —µ«å∑¥≈Õß
‡°’Ë¬«°—∫º≈‘µ¿—≥±å∏√√¡™“µ‘ ´÷Ëß‡ªìπ·À≈àß¢Õß¬“∑’Ë ”§—≠
æ∫«à“  “√∑’Ë‰¥â®“°º≈‘µ¿—≥±å∏√√¡™“µ‘‡À≈à“π’È ‰¥âπ”¡“„™â„π
°“√ªÑÕß°—π·≈–√—°…“‚√§µà“ßÊ ¡“°¡“¬ √«¡∑—Èß¡–‡√Áß9, 10 ∑’Ë
πà“ π„®§◊Õ ‡§Õ√å§Ÿ¡‘π´÷Ëß„™â‡ªìπ à«πª√–°Õ∫„π°“√∑”Õ“À“√
„πª√–‡∑»µà“ßÊ ∑—Ë«‚≈° ‡™àπ ®’π Õ‘π‡¥’¬ ·≈–‰∑¬11 ¡’√“¬ß“π
°“√π”¡“„™â∑“ß°“√·æ∑¬å ‡™àπ „™â√—°…“Õ“°“√Õ—°‡ ∫ ·≈–
¡’√“¬ß“πæ∫«à“ ‡§Õ√å§Ÿ¡‘π¡’º≈¬—∫¬—Èß cytokine TNF-α ∑’Ë™—°π”
„Àâ¡’°“√· ¥ßÕÕ°¢Õß cyclo-oxygenase-2 (COX-2) ´÷Ëß¡’
§«“¡ ”§—≠„π°√–∫«π°“√‡°‘¥°“√Õ—°‡ ∫·≈–¡’º≈¬—∫¬—Èß
°“√°√–µÿâπ¢Õß nuclear factor kappa B ´÷Ëß‡ªìπ transcription

factor ∑’Ë¡’§«“¡ ”§—≠‡°’Ë¬«°—∫°“√‡®√‘≠ °“√‡æ‘Ë¡®”π«π
·≈–°“√Õ¬Ÿà√Õ¥¢Õß¡–‡√ÁßÀ≈“¬™π‘¥12

‡§Õ√å§Ÿ¡‘π ‡ªìπ “√ª√–°Õ∫∑’Ë °—¥‰¥â®“°¢¡‘Èπ (Curcuma
longa Linn.) ´÷Ëß‡ªìπæ◊™∑’ËÕ¬Ÿà„π«ß»å Zingiberaceae ¡’≈—°…≥–
‡ªìπº≈÷° ’‡À≈◊ÕßÕ¡ â¡ ‰¡à≈–≈“¬πÈ” „π∑“ß°“√·æ∑¬å„™â
„π°“√√—°…“Õ“°“√Õ—°‡ ∫ ·≈–¡–‡√Áß ¡’¢âÕ∫àß„™â∑—Èß°‘π·≈–
∑“„π°“√√—°…“‚√§ ¡’√“¬ß“πæ∫«à“ ‡§Õ√å§Ÿ¡‘π “¡“√∂
¬—∫¬—Èß°“√∫ÿ°√ÿ°·≈–°“√‡®√‘≠„π¡–‡√ÁßÀ≈“¬™π‘¥ ‰¥â·°à
¡–‡√Áß≈”‰ â„À≠à,13 ≈”‰ â‡≈Á° à«πµâπ,10 °√–‡æ“–Õ“À“√,14

µàÕ¡≈Ÿ°À¡“°15 ·≈–¡–‡√Áß‡µâ“π¡16

°“√»÷°…“§√—Èßπ’È‰¥â„™â‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’∑’Ë‰¥â‡æ“–‡≈’È¬ß
¢÷Èπ„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ¡“„™â‡ªìπ‚¡‡¥≈„π°“√∑¥ Õ∫
§«“¡‰«¢Õß¬“‡§¡’∫”∫—¥ ·≈–»÷°…“§ÿ≥ ¡∫—µ‘„π°“√‡ªìπ
‡§¡’∫”∫—¥‡ √‘¡¢Õß‡§Õ√å§Ÿ¡‘π„π‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’  °“√»÷°…“
§√—Èßπ’È®–∑”°“√ª√–‡¡‘πƒ∑∏‘Ï¢Õß¬“π—Èπ‚¥¬°“√¬âÕ¡‡´≈≈å
‡æ“–‡≈’È¬ß¥â«¬ ’ø≈ŸÕÕ‡√ ‡´π å ‡æ◊ËÕ∑”°“√π—∫‡´≈≈å∑’Ë√Õ¥™’«‘µ
·≈–‡´≈≈å∑’Ëµ“¬

 “√‡§¡’·≈–«‘∏’°“√∑¥≈Õß
‡§Õ√å§Ÿ¡‘π√âÕ¬≈– 65-75 ´◊ÈÕ®“° Sigma Chemical

(St Louis, MO, USA) fetal bovine serum (FBS) ‡ªìπº≈‘µ¿—≥±å
®“° Hyclone laboratories (South Logan, UT) Hamûs F12,
trypsin-EDTA 0.25% ´◊ÈÕ®“° Gibco (Grand Island, N.Y.,
USA) ¬“‡§¡’∫”∫—¥∑—ÈßÀ¡¥ ‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°
∫√‘…—∑ ¡“ ÿ ®”°—¥

Human CCA cell lines
‡´≈≈å‡æ“–‡≈’È¬ß KKU-100, KKU-M214 ·≈– KKU-

OCA17 æ—≤π“®“°‡π◊ÈÕ‡¬◊ËÕ¡–‡√Áß„πºŸâªÉ«¬¡–‡√Áß∑àÕπÈ”¥’
·∫∫ intrahepatic cholangiocarcinoma ‰¥âπ”¡“»÷°…“
§√—Èßπ’È‚¥¬§«“¡Õπÿ‡§√“–Àå®“° √».∫√√®∫ »√’¿“ ¿“§«‘™“
æ¬“∏‘«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
‡´≈≈å‡æ“–‡≈’È¬ß∑—ÈßÀ¡¥∂Ÿ°‡æ“–‡≈’È¬ß„π¡’‡¥’¬™π‘¥ Hamûs
F12 ´÷Ëß¡’ à«πº ¡‡æ‘Ë¡‡µ‘¡ √âÕ¬≈– 10 fetal bovine serum,
4 mM L-glutamine, 1 mM sodium-pyruvate, 100 U/ml
penicillin ·≈– 100 µg/ml streptomycin ·≈–‡≈’È¬ß„πµŸâÕ∫°ä“´

Keywords: cholangiocarcinoma, curcumin, chemotherapeutic

agent
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§“√å∫Õπ‰¥ÕÕ°‰´¥å√âÕ¬≈– 5 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ 
‡´≈≈å‡æ“–‡≈’È¬ß„π®“πæ≈“ µ‘°®–‡ª≈’Ë¬π¡’‡¥’¬„À¡à∑ÿ° 3 «—π
‡¡◊ËÕ‡´≈≈å‡æ‘Ë¡®”π«π√“«√âÕ¬≈– 70 ®–∑”°“√·¬°‡´≈≈å
‚¥¬ trypsin-EDTA ·≈–‡æ“–‡≈’È¬ß„π¡’‡¥’¬„À¡à ‡¡◊ËÕ‡æ“–‡≈’È¬ß
π“π 24 ™—Ë«‚¡ß ®–π”‰ª∑”°“√∑¥≈ÕßµàÕ‰ª

°“√«‘‡§√“–Àå°“√µ“¬¢Õß‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’
°“√«‘ ‡§√“–Àå§«“¡‰«¢Õß‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’µàÕ

¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘π ‚¥¬°“√¬âÕ¡ ’µ‘¥‡´≈≈å·≈–
π‘«‡§≈’¬ ¢Õß‡´≈≈å „π°“√»÷°…“π’È„™â ’ acridine orange
·≈– ethidium bromide ∑’Ë‡√◊Õß· ß ‚¥¬¥”‡π‘πµ“¡«‘∏’¢Õß
Parks ·≈–§≥–17 «‘∏’°“√‚¥¬¬àÕ §◊Õπ”‡´≈≈å‡æ“–‡≈’È¬ßπ“π
24 ™—Ë«‚¡ß ·≈–‡µ‘¡¡’‡¥’¬„À¡à∑’Ë¡’‡§Õ√å§Ÿ¡‘π§«“¡‡¢â¡¢âπ
µ—Èß·µà 1 ∂÷ß 100 µM À√◊Õ ¬“‡§¡’∫”∫—¥ 5-fluorouracil (3, 10,
30 µM  à«π KKU-M214 10, 30, 100 µM), carboplatin
(10, 30, 100 µM), doxorubicin (KKU-100 and KKU-M214
0.1, 0.3, 1 nM  à«π KKU-OCA17 1, 10, 100 nM) ·≈â«π”‰ª
∫à¡‡æ“–‡≈’È¬ß ∑’Ë 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß
‡¡◊ËÕ§√∫ 48 ™—Ë«‚¡ß ≈â“ß‡´≈≈å¥â«¬ phosphate buffer saline
·≈– ¬âÕ¡¥â«¬ acridine orange/ethidium bromide ∑”°“√
π—∫‡´≈≈å„πÀ≈ÿ¡ ≥ µ”·Àπàß∑’Ë ÿà¡‰«âÕ¬à“ß‡ªìπ√–∫∫ ‚¥¬¡’
µ—«Õ¬à“ß≈– 2 À≈ÿ¡µàÕ°“√∑¥≈Õß ¿“¬„µâ°≈âÕßøŸ≈ÕÕ‡√ ‡´π å
‚¥¬π—∫‡´≈≈å∑’Ëµ‘¥ ’‡¢’¬«‡ªìπ‡´≈≈å∑’Ë¡’™’«‘µ ·≈–‡´≈≈å∑’Ëµ‘¥
 ’·¥ß‡ªìπ‡´≈≈åµ“¬

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
§à“§«“¡‡¢â¡¢âπ¢Õß‡§Õ√å§Ÿ¡‘π·≈–¬“‡§¡’∫”∫—¥∑’Ë∑”≈“¬

‡´≈≈å‰¥â√âÕ¬≈– 50 ¢Õß°“√‡®√‘≠ Ÿß ÿ¥ (IC
50
) §”π«≥‚¥¬„™â

nonlinear regression „π‚ª√·°√¡ SigmaPlot version 9
·≈–°“√∑”≈“¬‡´≈≈å¡–‡√Áß§”π«≥‡ªìπ√âÕ¬≈– ‰¥â®“°
°“√π—∫‡´≈≈å∑’Ë¡’™’«‘µ„π°≈ÿà¡∑’Ë‰¥â√—∫¬“µàÕ°≈ÿà¡∑’Ë‰¡à‰¥â√—∫¬“ =
100 - (®”π«π‡´≈≈å∑’Ë¡’™’«‘µ®“°°≈ÿà¡∑’Ë‰¥â√—∫¬“/ ®”π«π‡´≈≈å
∑’Ë¡’™’«‘µ„π°≈ÿà¡§«∫§ÿ¡) x 100 „π‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’ ∑—Èß 3 ‡´≈≈å
· ¥ß‡ªìπ§à“ mean + SD ®“°§à“‡©≈’Ë¬ 3 °“√∑¥≈Õß

º≈°“√»÷°…“

º≈¢Õß¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘πµàÕ°“√¬—∫¬—Èß°“√‡®√‘≠
¢Õß‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’

‡¡◊ËÕ‡´≈≈å KKU-100, KKU-M214 ·≈– KKU-OCA17 ‰¥â√—∫
¬“‡§¡’∫”∫—¥ æ∫«à“ doxorubicin „Àâ‡ªÕ√å‡´Áπµå°“√∑”≈“¬
‡´≈≈å‡æ“–‡≈’È¬ß KKU-M214 ‰¥â Ÿß ÿ¥‡∑à“°—∫√âÕ¬≈– 74.2
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å‡æ“–‡≈’È¬ß KKU-100 ·≈– KKU-
OCA17 carboplatin „Àâ‡ªÕ√å‡´Áπµå°“√∑”≈“¬‡´≈≈å‡æ“–‡≈’È¬ß
KKU-100 ‰¥â Ÿß ÿ¥‡∑à“°—∫√âÕ¬≈– 80.5 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
‡´≈≈å‡æ“–‡≈’È¬ß KKU-M214 ·≈– KKU-OCA17 5-fluorouracil
„Àâ‡ªÕ√å‡´Áπµå°“√∑”≈“¬‡´≈≈å‡æ“–‡≈’È¬ß KKU-M214  Ÿß ÿ¥
‡∑à“°—∫√âÕ¬≈– 83.1 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å‡æ“–‡≈’È¬ß
KKU-100 ·≈– KKU-OCA17 ·≈–‡§Õ√å§Ÿ¡‘π æ∫«à“ „Àâ‡ªÕ√å‡´Áπµå
°“√∑”≈“¬‡´≈≈å‡æ“–‡≈’È¬ß∑—Èß 3 ‡´≈≈å„°≈â‡§’¬ß°—π§◊Õ Õ¬Ÿà„π
™à«ß√âÕ¬≈– 94 ∂÷ß 99 (√Ÿª∑’Ë 1-4)

√Ÿª∑’Ë 1 º≈°“√∑”≈“¬¢Õß‡´≈≈å‡æ“–‡≈’È¬ß KKU-100,
KKU-M214 ·≈– KKU-OCA17 ‡¡◊ËÕ‰¥â√—∫¬“ doxorubicin ∑’Ë
§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß °√“ø· ¥ß§à“
mean+SD ®“° 3 °“√∑¥≈Õß

√Ÿª∑’Ë 2 º≈°“√∑”≈“¬¢Õß‡´≈≈å‡æ“–‡≈’È¬ß KKU-100,
KKU-M214 ·≈– KKU-OCA17 ‡¡◊ËÕ‰¥â√—∫¬“ carboplatin ∑’Ë
§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß °√“ø· ¥ß§à“
mean+SD ®“° 3 °“√∑¥≈Õß
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√Õß≈ß¡“§◊Õ 5-fluorouracil, curcumin ·≈– carboplatin
§à“ IC

50
 ‡∑à“°—∫ 5, 5.4 ·≈– 18.2 µmol/l µ“¡≈”¥—∫ ·≈–

‡´≈≈å‡æ“–‡≈’È¬ß KKU-OCA17 ‰«µàÕ doxorubicin ‡™àπ‡¥’¬«°—π
‚¥¬¡’§à“ IC

50
 ‡∑à“°—∫ 18.96 nmol/l √Õß≈ß¡“§◊Õ 5-fluorouracil,

curcumin ·≈– carboplatin §à“ IC
50
 = 3.9, 17.1, 20.2 µmol/l

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 1)
®“°§à“· ¥ß IC

50
 ·≈– ‡ªÕ√å‡´Áπµå°“√∑”≈“¬‡´≈≈å

æ∫«à“ ‡´≈≈å‡æ“–‡≈’È¬ß KKU-100 ·≈– KKU-M214 ®–‰«µàÕ
¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘π¡“°∑’Ë ÿ¥

√Ÿª∑’Ë 4 º≈°“√∑”≈“¬¢Õß‡´≈≈å‡æ“–‡≈’È¬ß KKU-100,
KKU-M214 ·≈– KKU-OCA17 ‡¡◊ËÕ‰¥â√—∫ curcumin ∑’Ë
§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß °√“ø· ¥ß§à“
mean+SD ®“° 3 °“√∑¥≈Õß

√Ÿª∑’Ë 3 º≈°“√∑”≈“¬¢Õß‡´≈≈å‡æ“–‡≈’È¬ß KKU-100,
KKU-M214 ·≈– KKU-OCA17 ‡¡◊ËÕ‰¥â√—∫¬“ 5-fluorouracil ∑’Ë
§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß °√“ø· ¥ß§à“
mean+SD ®“° 3 °“√∑¥≈Õß

‡¡◊ËÕπ”¡“§”π«≥‡ªìπ IC
50
 æ∫«à“ ‡¡◊ËÕ‡´≈≈å KKU-100,

KKU-M214 ·≈– KKU-OCA17 ‰¥â√—∫¬“‡§¡’∫”∫—¥ ‰¥â·°à
5-fluorouracil, carboplatin ·≈– doxorubicin æ∫«à“ ‡´≈≈å
‡æ“–‡≈’È¬ß KKU-100 ®–‰«µàÕ doxorubicin ¡“°∑’Ë ÿ¥§◊Õ
§à“ IC

50
 ‡∑à“°—∫ 0.7 nmol/l √Õß≈ß¡“§◊Õ curcumin, carboplatin

·≈– 5-fluorouracil ‚¥¬¡’§à“ IC
50
 ‡∑à“°—∫ 10.2, 11.1 ·≈–

19.5 µmol/l µ“¡≈”¥—∫ ‡´≈≈å‡æ“–‡≈’È¬ß KKU-M214 ‰«µàÕ
doxorubicin ¡“°∑’Ë ÿ¥‚¥¬¡’§à“ IC

50
 ‡∑à“°—∫ 0.4 nmol/l

CCA cell lines
Drugs KKU-K100 KKU-M214 KKU-OCA17

IC
50

IC
50

IC
50

Doxorubicin (nmol/l) 0.69+0.88 0.42+0.64 18.96+11.13
Carboplatin (µmol/l) 11.09+1.78 18.17+18.08 20.18+5.22

5-Fluorouracil (µmol/l) 19.48+10.36 5.00+6.14 3.87+3.04
Curcumin (µmol/l) 10.16+7.11 5.36+4.16 17.1+18.41

¢âÕ¡Ÿ≈ · ¥ß§à“ mean+SD ®“°§à“‡©≈’Ë¬ 3 °“√∑¥≈Õß

µ“√“ß∑’Ë 1 §à“ IC
50
 ¢Õß¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘πµàÕ°“√∑”≈“¬‡´≈≈å‡æ“–‡≈’È¬ß KKU-100, KKU-M214 ·≈– KKU-OCA17

‡¡◊ËÕ‰¥â√—∫¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘π ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ ‡«≈“ 48 ™—Ë«‚¡ß
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Sensitivity of Cholangiocarcinoma Cells to Chemotherapeutic Agents•§«“¡‰«¢Õß‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’µàÕ¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘π

«‘®“√≥å

„π°“√»÷°…“§√—Èßπ’È‰¥â∑”°“√∑¥≈Õß‡æ◊ËÕÀ“§«“¡‰«¢Õß
‡´≈≈å‡æ“–‡≈’È¬ß¡–‡√Áß∑àÕπÈ”¥’µàÕ¬“‡§¡’∫”∫—¥·≈–‡§Õ√å§Ÿ¡‘π
‚¥¬¬“‡§¡’∫”∫—¥∑’Ëπ”¡“»÷°…“„π§√—Èßπ’È ‰¥â‡≈◊Õ°∑¥ Õ∫
¬“‡§¡’∫”∫—¥∑’Ë„™â∑—Ë«‰ª„π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß∑àÕπÈ”¥’  ‰¥â·°à
5-fluorouracil, doxorubicin18 ·≈– carboplatin19 ‚¥¬º≈°“√»÷°…“
 à«π„À≠àæ∫«à“ °“√µÕ∫ πÕß¢Õß‡´≈≈å‡æ“–‡≈’È¬ßµàÕ
¬“‡§¡’∫”∫—¥®–·µ°µà“ß°—πµ“¡™π‘¥¢Õß¬“‡§¡’∫”∫—¥
´÷Ëß‚¥¬√«¡·≈â«‡´≈≈å‡æ“–‡≈’È¬ß KKU-100, KKU-M214
·≈– KKU-OCA17 ®–‰«µàÕ doxorubicin ·≈–‡´≈≈å‡æ“–‡≈’È¬ß
∑—Èß 3 ‡´≈≈å®–¥◊ÈÕµàÕ carboplatin

º≈°“√»÷°…“§√—Èßπ’È Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß
Tepsiri ·≈–§≥–8 ´÷Ëß‰¥â»÷°…“‡°’Ë¬«°—∫°“√µÕ∫ πÕß¢Õß
‡´≈≈å‡æ“–‡≈’È¬ß¡–‡√Áß∑àÕπÈ”¥’ 5 ™π‘¥ µàÕ¬“‡§¡’∫”∫—¥ 13 ™π‘¥
°≈à“«§◊Õ ¬“ doxorubicin ¡’ƒ∑∏‘Ï Ÿß°«à“ 5-fluorouracil ·≈–
carboplatin ·µàÕ¬à“ß‰√°Áµ“¡ §à“ IC

50
 ¢Õß°“√»÷°…“∑—Èß Õß

¡’∑—Èß∑’Ë§≈â“¬§≈÷ß°—π·≈–·µ°µà“ß°—π¡“° ‡™àπ §à“ IC
50
 ¢Õß

doxorubicin „π√“¬ß“π°àÕπæ∫«à“ Õ¬Ÿà„π™à«ß 0.25-2.3 µmol/l
„π¢≥–∑’Ë„π√“¬ß“ππ’È æ∫Õ¬Ÿà„π™à«ß∑’ËµË”°«à“¡“° 0.4-
19 nmol/l ¡’¢âÕ —ß‡°µ«à“°“√»÷°…“∑—Èß Õß„™â‡∑§π‘§°“√«‘‡§√“–Àå
∑’Ëµà“ß°—π °“√∑¥≈Õß§√—Èßπ’È„™â°“√π—∫®”π«π‡´≈≈å ´÷Ëß‡ªìπ
«‘∏’∑’Ëµ√ß‰ªµ√ß¡“ «‘∏’°“√«‘‡§√“–Àå°“√Õ¬Ÿà√Õ¥¢Õß‡´≈≈å
∑’Ëπ‘¬¡„™â∑—Ë«‰ª §◊Õ °“√„™â ’∑’Ë√’¥‘«´å‰¥â ‡™àπ MTT À√◊Õ MTS
À≈—°°“√§◊Õ  ’‡À≈à“π’È®–∂Ÿ°√’¥‘«´å‚¥¬‡Õπ‰´¡å„π‰¡‚µ§Õπ‡¥√’¬
‡°‘¥ “√¡’ ’¢÷Èπ ¥—ßπ—Èπ°“√¬—∫¬—Èß‡Õπ‰´¡å„π‰¡‚µ§Õπ‡¥√’¬
·≈–°“√‡°‘¥ ’¢÷Èπ®÷ßπ”¡“ —¡æ—π∏å°—∫°“√µ“¬¢Õß‡´≈≈å
Õ¬à“ß‰√°Áµ“¡ªí®®ÿ∫—π¬Õ¡√—∫«à“ ’‡À≈à“π’È‰¡à«à“ MTT, MTS
À√◊Õ resazurin  “¡“√∂∂Ÿ°√’¥‘«´å‰¥â¥â«¬‡Õπ‰´¡å„π‰´‚µæ≈“´÷¡
·≈–‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßæ«° pyridine nucleotide À√◊Õ‚¥¬
Õπÿ¡Ÿ≈Õ‘ √–ÕÕ°´‘‡®π20, 21 ¥—ßπ—Èπ º≈°“√«—¥°“√∑”ß“π¢Õß
‡Õπ‰´¡å√’¥—°‡µ´‡À≈à“π’È ®÷ßÕ“®‰¡à‰¥â∫àß∫Õ°∂÷ß°“√µ“¬¢Õß
‡´≈≈å‚¥¬µ√ß °“√«—¥‚¥¬°“√¬âÕ¡ ’π—∫®”π«π‡´≈≈å®÷ßπà“
®–„Àâ§à“∑’Ë·πàπÕπ°«à“·¡â®–‡ª≈◊Õß·√ßß“π¡“°°«à“

„π·ßà°“√µÕ∫ πÕß¢Õß‡´≈≈å‡æ“–‡≈’È¬ß¡–‡√Áß∑àÕπÈ”¥’
∑—Èß 3 ‡´≈≈åµàÕ‡§Õ√å§Ÿ¡‘π æ∫«à“ ‡§Õ√å§Ÿ¡‘π “¡“√∂∑”≈“¬
‡´≈≈å‡æ“–‡≈’È¬ß‰¥â∑—Èß 3 ™π‘¥ ·≈–‡´≈≈å‡æ“–‡≈’È¬ß∑—Èß 3 ™π‘¥
 à«π„À≠à®–‰«µàÕ‡§Õ√å§Ÿ¡‘π ‚¥¬æ‘®“√≥“®“°§à“ IC

50
 ´÷Ëß

Õ¬Ÿà„π™à«ß 3 - 17 µmol/l ®“°º≈°“√»÷°…“„π§√—Èßπ’È·≈–
∑’Ëºà“π¡“ ‡§Õ√å§Ÿ¡‘π‡ªìπ “√∑’Ë‰¥â®“°º≈‘µ¿—≥±å∏√√¡™“µ‘∑’Ë¡’
ƒ∑∏‘Ï∑”≈“¬‡´≈≈å¡–‡√Áßµ—Èß·µà√–¬–‡√‘Ë¡·√°®π∂÷ß√–¬–√ÿ°≈“¡
´÷Ëß„π¡–‡√Áß à«π„À≠à‡™◊ËÕ«à“ ‡§Õ√å§Ÿ¡‘π¡’º≈¬—∫¬—Èß cytokine
·≈– transcription factor ∑’Ë‡°’Ë¬«°—∫°“√‡®√‘≠ °“√‡æ‘Ë¡®”π«π
·≈–°“√¡’™’«‘µ√Õ¥¢Õß‡´≈≈å 12 Õ¬à“ß‰√°Áµ“¡„π¡–‡√Áß∑àÕπÈ”¥’

°≈‰°„π°“√∑”≈“¬‡´≈≈å¢Õß‡§Õ√å§Ÿ¡‘π¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥
πÕ°®“°π’È°“√»÷°…“§√—Èßπ’È· ¥ß§à“ IC

50
 ¢Õß doxorubicin

·≈– carboplatin Õ¬Ÿà„π™à«ß√–¥—∫¬“∑’Ë “¡“√∂‡°‘¥¢÷Èπ„πºŸâªÉ«¬
∑’Ë‰¥â√—∫¬“¥—ß°≈à“« ·µà°“√§“¥§–‡πº≈®“°°“√∑¥≈Õß‰ª¬—ß
¡πÿ…¬å¬—ß¡’ªí®®—¬‡°’Ë¬«¢âÕßÕ’°¡“°

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“„π in vitro §√—Èßπ’È‡æ◊ËÕ»÷°…“
§ÿ≥ ¡∫—µ‘§«“¡‰«¢Õß‡´≈≈å¡–‡√Áß‡æ“–‡≈’È¬ß∑’Ë‡ªìπ‚¡‡¥≈„π
°“√»÷°…“µàÕ¬“‡§¡’ ·≈–‡æ◊ËÕæ—≤π“√–∫∫°“√∑¥ Õ∫¬“„Àâ
¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ πÕ°®“°π’È°“√»÷°…“ƒ∑∏‘Ï„π°“√‡ªìπ
‡§¡’∫”∫—¥‡ √‘¡¢Õß‡§Õ√å§Ÿ¡‘π®–¡’ª√–‚¬™πåÕ¬à“ß¬‘Ëß„π°“√π”
‰ªæ—≤π“°≈¬ÿ∑∏å„π°“√„™â‡§¡’∫”∫—¥√—°…“¡–‡√Áß∑àÕπÈ”¥’

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬‰¥â√—∫∑ÿπ π—∫ πÿπ®“°   ”π—°ß“π°Õß∑ÿπ
 π—∫ πÿπ°“√∑”«‘®—¬ ( °«.) 2550 ·≈–∑ÿπÕÿ¥Àπÿπ°“√∑”
«‘®—¬∑—Ë«‰ª §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ªï 2550
π“ß “«∫ÿ≠‡≈’È¬ß  ÿæ‘¡æå ‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√»÷°…“®“°
»Ÿπ¬åæ¬“∏‘„∫‰¡â„πµ—∫·≈–¡–‡√Áß∑àÕπÈ”¥’ ·≈–∑ÿπ π—∫ πÿπ
°“√∑”«‘∑¬“π‘æπ∏å®“°∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
ªï 2550
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