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∫∑§—¥¬àÕ

‚√§¡–‡√Áß∑àÕπÈ”¥’®“°°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢∑’Ë ”§—≠Õ¬à“ß¬‘Ëß

„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ´÷Ëßªí®®ÿ∫—π‰¥â¡’°“√π” ¡ÿπ‰æ√‰∑¬¡“„™â‡æ◊ËÕ°“√ªÑÕß°—π·≈–√—°…“

‚√§µà“ßÊ Õ¬à“ß°«â“ß¢«“ß ‚¥¬‡©æ“–¢¡‘Èπ´÷Ëß¡’§ÿ≥ ¡∫—µ‘„π°“√≈¥°“√Õ—°‡ ∫ µâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–µâ“π°“√‡°‘¥

¡–‡√Áß ¥—ßπ—Èπ°“√»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“∂÷ßº≈¢Õß¢¡‘ÈπµàÕæ¬“∏‘ ¿“æ¢Õßµ—∫ÀπŸ∑’Ëµ‘¥‡™◊ÈÕ

æ¬“∏‘„∫‰¡â„πµ—∫·≈–¡–‡√Áß∑àÕπÈ”¥’  ‚¥¬„™âÀπŸ·Œ¡ ‡µÕ√å∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫ (Opisthorchis viverrini :

OV) ·≈–‡Àπ’Ë¬«π”„Àâ‡°‘¥¡–‡√Áß∑àÕπÈ”¥’ (cholangiocarcinoma) ¥â«¬ “√°àÕ¡–‡√Áß Nitrosodimethylamine

(NDMA) ‚¥¬»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π°≈ÿà¡°√–µÿâπ°“√µ“¬¢Õß‡´≈≈å (BAX, p53)  ¬—∫¬—Èß°“√µ“¬¢Õß‡´≈≈å

(Akt/PKB,c-ski)  ·≈– telomerase ∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª‡¡◊ËÕ‰¥â√—∫Õ“À“√¢¡‘Èπ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â√—∫Õ“À“√¢¡‘Èπ

‚¥¬«‘∏’ Reverse transcriptase polymerase chain reaction (RT-PCR) ·≈–µ√«®‡Õπ‰´¡å· ¥ß°“√∑”ß“π

¢Õßµ—∫ Alanine transaminase (ALT), Alkaline phosphatase (ALP) ·≈– direct bilirubin æ∫«à“¢¡‘Èπ

‰¡à°àÕ„Àâ‡°‘¥§«“¡º‘¥ª°µ‘„πÀπŸ ¿“«–ª°µ‘ ¡’º≈µàÕ°“√≈¥ª√‘¡“≥‡´≈≈åÕ—°‡ ∫ °“√ √â“ß∑àÕπÈ”¥’„À¡à (new bile

duct formations) ¡“°¢÷Èπ ·≈–¬—ßæ∫«à“¡’°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫¡–‡√Áß Ÿß¡“° ‡æ‘Ë¡√–¥—∫ ALT

·≈– ALP ≈¥√–¥—∫ direct bilirubin ®“°º≈°“√»÷°…“π’È √ÿª‰¥â«à“ ¢¡‘Èπ™—π¡’§ÿ≥ ¡∫—µ‘„π°“√≈¥°“√Õ—°‡ ∫

∑”≈“¬‡´≈≈åµ—∫·≈–‡´≈≈å∑àÕπÈ”¥’  ™à«¬∫’∫¢—∫πÈ”¥’ ·≈–°“√‡æ‘Ë¡®”π«π¢Õß∑àÕπÈ”¥’Õ’°¥â«¬

* π—°»÷°…“ À≈—° Ÿµ√«‘∑¬“»“ µ√¡À“∫—≥±‘µ  “¢“«‘™“ª√ ‘µ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

** ºŸâ™à«¬»“ µ√“®“√¬å  ¿“§«‘™“ª√ ‘µ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

*** √Õß»“ µ√“®“√¬å  ¿“§«‘™“ª√ ‘µ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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∫∑π”

¡–‡√Áß∑àÕπÈ”¥’¡’Õÿ∫—µ‘°“√≥å‡°‘¥ Ÿß∑’Ë ÿ¥„π

¿“§µ–«— πÕÕ° ‡©’ ¬ ß ‡Àπ◊ Õ ¢Õ ßª√– ‡∑» ‰∑¬

(Vatanasapt et al., 1995) ·≈–‡ªìπªí≠À“∑“ß “∏“

√≥ ÿ¢∑’Ë ”§—≠Õ¬à“ß¬‘Ëß„π¿Ÿ¡‘¿“§π’È ´÷Ëßæ∫«à“¡’°“√

√–∫“¥¢Õßæ¬“∏‘„∫‰¡â„πµ—∫ (Opisthorchis viverrini)

 Ÿß‡™àπ‡¥’¬«°—π  (Parkin et al., 2002; Sriamporn

et al., 2004) ®“°°“√»÷°…“¢Õß Hoizinger et al.,

1999 æ∫«à“°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫‡ªìπªí®®—¬

‡ ’Ë¬ß∑’Ë ”§—≠µàÕ°“√‡°‘¥‚√§ ¡–‡√Áß∑àÕπÈ”¥’  °“√

æ—≤π“ Ÿà°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’π—Èπ¡’À≈“¬ªí®®—¬

∑—Èß®“°°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ °“√‰¥â√—∫ “√°àÕ¡–‡√Áß

(Nitrosamine) ÷́Ëßπ”‰ª Ÿà°√–∫«π°“√ºà“‡À≈à“

¢Õß¬’π·≈–‡°‘¥¡–‡√Áßµ“¡¡“  „πªí®®ÿ∫—π°“√√—°…“

‚√§¡–‡√Áß∑àÕπÈ”¥’π—Èπ ¬—ß§ß‡ªìπªí≠À“ ”§—≠ ´÷Ëß«‘∏’

°“√√—°…“„πªí®®ÿ∫—π‰¥â·°à °“√√—°…“‚¥¬°“√ºà“µ—¥

‡Õ“¡–‡√ÁßÕÕ°  ∂â“‰¡àºà“µ—¥ÕÕ°ºŸâªÉ«¬ à«π¡“°®–‡ ’¬

™’«‘µ¿“¬„π 5 ªï  ¡’Õ—µ√“ºŸâ√Õ¥™’«‘µ‡æ’¬ß√âÕ¬≈– 5

‡∑à“π—Èπ (Farley et al.,1995) πÕ°®“°π’È¬—ß¡’°“√

√—°…“‚¥¬‡§¡’∫”∫—¥ À√◊Õ°“√©“¬· ß (NCCN, 2008)

 à«π¬“√—°…“‚√§¡–‡√Áß∑àÕπÈ”¥’π—Èπ ¬—ß‰¡à¡’

ª√– ‘∑∏‘¿“æ∑’Ë®–√—°…“‚√§π’È‰¥â   ¥—ßπ—Èπ„πªí®®ÿ∫—π‰¥â

¡’°“√π” ¡ÿπ‰æ√∑’Ë¡’Õ¬ŸàÀ≈“°À≈“¬™π‘¥  ¡“∑¥≈Õß

„™â‡æ◊ËÕ°“√ªÑÕß°—π·≈–°“√√—°…“‚√§¡–‡√Áßµà“ßÊ

´÷Ëß¢¡‘Èπ™—π°Á‡ªìπ ¡ÿπ‰æ√‰∑¬™π‘¥Àπ÷Ëß∑’Ë‰¥â¡’°“√

»÷°…“§ÿ≥ ¡∫—µ‘Õ¬à“ß°«â“ß¢«“ß ‡π◊ËÕß®“°æ∫«à“ “√

Curcumin ∑’ËÕ¬Ÿà„π¢¡‘Èππ—Èπ¡’§ÿ≥ ¡∫—µ‘™à«¬„π°“√

 ¡“π·º≈(wound healing) ≈¥°“√Õ—°‡ ∫ (anti-

inflammation) µâ“πÕπÿ¡Ÿ≈Õ‘ √–(antioxidant)

µâ“π°“√‡°‘¥¡–‡√Áß (anti-cancer effects) (Maheshwari

et al., 2006)  µâ“π‡™◊ÈÕ√“ ‰«√—  ·≈–‚ª√‚µ —́«

(Negi et al., 1999; Cui et al., 2007). ®“°°“√

ABSTRACT

Cholangiocarcinoma (CCA) is crucial public health problem in Northeastern part of Thailand. At

present, Thai medicinal plants are used for prevention and treatment several diseases. The active ingredient

in turmeric, the traditional medicine, is curcumin which has many properties including anti-inflammatory,

anti-oxidant and anti-cancer.  This study investigated the effect of turmeric on the tumor relevant gene

expression; apoptosis gene (BAX, p53), anti-apoptosis gene (Akt/PKB, c-ski) and telomerase and liver

enzyme; Alanine transaminase (ALT), Alkaline phosphatase (ALP) and direct bilirubin in hamster

opisthorchiasis - associated cholangiocarcinoma (CCA) by using Reverse transcriptase polymerase chain

reaction technique (RT-PCR). Hamsters were treated with Opisthorchis viverrini (OV) plus

N-Nitrosodimethylamine (NDMA) to induce CCA development; and the other with OV plus NDMA and

administered dietary turmeric (TUR). The result show that turmeric had no toxic in normal condition

and anti-inflammatory property by significantly decreased the inflammatory cells. The unsatisfactory effect

of turmeric in the OV plus NDMA group administered TUR increased in new bile duct formation, enhanced

the expression of tumor relevant genes , ALT and ALP  and  reduced direct bilirubin. The present study

demonstrated turmeric has anti-inflammation property, increases bile duct and gall bladder contraction

and increase new bile duct formation.

§” ”§—≠ : ¢¡‘Èπ™—π  ·Œ¡ ‡µÕ√å  ‚√§æ¬“∏‘„∫‰¡âµ—∫ ¡–‡√Áß∑àÕπÈ”¥’

Key Words :  Turmeric, Hamster, Opisthorchiasis, Cholangiocarcinoma
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»÷°…“¢Õß Johnson ·≈– Mukhtar „πªï  2007 æ∫«à“

 “√ Curcumin  “¡“√∂„™âªÑÕß°—π°“√‡°‘¥¡–‡√Áß≈”‰ â

‰¥â ¬—∫¬—Èß°“√‡°‘¥¡–‡√Áßµ—∫®“° “√ Diethylnitrosamine

„πÀπŸ mouse (Chuang et al., 2000)  πÕ°®“°π’È

¬—ßæ∫«à“ curcumin ™à«¬≈¥æ¬“∏‘ ¿“æ®“°°“√µ‘¥

‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ (Kaewsamut et al., 2007)   ´÷Ëß

°“√„™â “√ Curcumin π—Èπ ¡’√“§“§àÕπ¢â“ß Ÿß·≈–‰¡à

·æ√àÀ≈“¬π—°  „π°“√√—°…“·≈–ªÑÕß°—π¡–‡√Áß¢Õß

ª√–™“™π à«π¡“°®–Õ¬Ÿà„π√Ÿª·∫∫¢Õß¢¡‘Èπ ¥ ·≈–

π”‰ª∑”‡ªìπ¢¡‘Èπºß (Turmeric powder)‡æ◊ËÕ‡°Á∫‰«â

„™â¡“°°«à“∑’Ë®–Õ¬Ÿà„π√Ÿª “√ Curcumin

        Õ¬à“ß‰√°Áµ“¡¢âÕ¡Ÿ≈°“√√“¬ß“π°“√»÷°…“º≈

¢Õß°“√„™â¢¡‘Èπºß (Turmeric powder) „π°“√√—°…“

‚√§¡–‡√Áßµà“ßÊ „π —µ«å∑¥≈Õß ·≈–„π¡πÿ…¬å¬—ß¡’¢âÕ

®”°—¥ √«¡∑—Èß‚√§¡–‡√Áß∑àÕπÈ”¥’´÷Ëß‡ªìπ¡–‡√Áß∑’Ë¡’§«“¡

 ”§—≠¡“°„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»

‰∑¬ ¥—ßπ—Èπ°“√»÷°…“„π§√—Èßπ’È®÷ß‰¥â¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

»÷°…“∂÷ßº≈¢Õß¢¡‘ÈπµàÕ°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¡–‡√Áß·≈–»÷°…“‡Õπ‰´¡å· ¥ß

°“√∑”ß“π¢Õßµ—∫ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫·≈–

¡–‡√Áß∑àÕπÈ”¥’  ‚¥¬„™âÀπŸ·Œ¡ ‡µÕ√å‡ªìπ‚¡‡¥≈„π

°“√»÷°…“‚¥¬»÷°…“„π√–¥—∫‚¡‡≈°ÿ≈∑’Ë‡™◊ËÕ¡‚¬ß‡°’Ë¬«

°—∫ DNA damage ∑’ËÕ“®®–¡’§«“¡ —¡æ—π∏å°—∫°“√

‡°‘¥¡–‡√Áß‰¥â ‚¥¬‡πâπ°“√»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π

°≈ÿà¡°√–µÿâπ°“√µ“¬¢Õß‡´≈≈å (BAX, p53)  ¬—∫¬—Èß

°“√µ“¬¢Õß‡´≈≈å (Akt/PKB,c-ski) ·≈– telomerase

∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª‡¡◊ËÕ‰¥â√—∫Õ“À“√¢¡‘Èπ‡∑’¬∫°—∫°≈ÿà¡

∑’Ë‰¡à‰¥â√—∫Õ“À“√¢¡‘Èπ

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

1. °“√ÕÕ°·∫∫°“√∑¥≈Õß (Experimental

design) »÷°…“∂÷ßº≈¢Õß°“√√—°…“¥â«¬¢¡‘Èπ µàÕ°“√

· ¥ß ÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫¡–‡√Áß„πÀπŸ·Œ¡

 ‡µÕ√å∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–/À√◊Õ “√°àÕ¡–‡√Áß

Nitrosodimethyla mine  (NDMA) ·≈â«„Àâ¢¡‘Èπ‡ªìπ

‡«≈“ 2 ‡¥◊Õπ ®“°π—Èπ®–‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥¢ÕßÀπŸ

(serum) π”‰ªµ√«®‡Õπ‰´¡å∑’Ë· ¥ß°“√∑”ß“π

¢Õßµ—∫ Alanine transaminase (ALT), Alkaline

phosphatase (ALP) ·≈– direct bilirubin  ·≈–

‡°Á∫µ—«Õ¬à“ßµ—∫»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π°≈ÿà¡

°√–µÿâπ°“√µ“¬¢Õß‡´≈≈å (BAX, p53)  ¬—∫¬—Èß°“√

µ“¬¢Õß‡´≈≈å (Akt/PKB,c-ski)  ·≈– telomerase

·≈–¬âÕ¡ ’ Hematoxylin and Eosin ®“°π—Èππ”

¡“µ√«®¥Ÿæ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

2.  —µ«å∑¥≈Õß∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È§◊Õ

ÀπŸ·Œ¡ ‡µÕ√å (Syrian golden hamster) ‡æ»ºŸâ

Õ“¬ÿ ª√–¡“≥ 6-8  —ª¥“Àå ∑—ÈßÀ¡¥ 45 µ—« °“√

∑¥≈Õß®–¡’ 9 °≈ÿà¡ °≈ÿà¡≈– 5 µ—« ¥—ßπ’È 1. ÀπŸª°µ‘∑’Ë

„ÀâÕ“À“√·≈–πÈ”¥◊Ë¡ª°µ‘  (N)  2. ÀπŸª°µ‘∑’Ë„Àâ

Õ“À“√¢¡‘Èπ (N+TUR)  3. ÀπŸª°µ‘∑’Ë„Àâ “√°àÕ¡–‡√Áß

Nitrosodimethylamine  (N+NDMA) 4. ÀπŸª°µ‘∑’Ë

„Àâ “√°àÕ¡–‡√ÁßNitrosodimethylamine·≈–„ÀâÕ“À“√

¢¡‘Èπ (N+NDMA+TUR) 5. ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â

µ—∫ (OV)  6. ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–„Àâ

Õ“À“√¢¡‘Èπ (OV+TUR) 7. ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â

µ—∫·≈–„Àâ “√°àÕ¡–‡√Áß Nitrosodimethylamine

(OV+NDMA) 8. ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–

„Àâ “√°àÕ¡–‡√Áß Nitrosodimethyla mine ·≈–Õ“À“√

¢¡‘Èπ (OV+NDMA+TUR) 9. ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘

„∫‰¡âµ—∫·≈–„Àâ “√°àÕ¡–‡√Áß Nitrosodimethyl amine

·≈–Õ“À“√¢¡‘Èπ‡ªìπ°“√√—°…“¿“¬À≈—ß 1 ‡¥◊Õπ

(OV+NDMA+TUR(Treat))

3. °“√‡µ√’¬¡µ—«ÕàÕπ√–¬–µ‘¥µàÕ (‡¡µ“

‡´Õ√å§“‡√’¬) ¢Õßæ¬“∏‘„∫‰¡â„πµ—∫  ‡°Á∫µ—«Õ¬à“ß

ª≈“«ß»åµ–‡æ’¬π®“°·À≈àßπÈ”∏√√¡™“µ‘„π®—ßÀ«—¥

¢Õπ·°àπ π”ª≈“¡“·¬°‡Õ“µ—«ÕàÕπ√–¬–µ‘¥µàÕ

(‡¡µ“‡´Õ√å§“‡√’¬) ¢Õßæ¬“∏‘„∫‰¡âµ—∫‚¥¬π”ª≈“‰ª

ªíòπ√«¡°—∫ “√≈–≈“¬ pepsin ®π≈–‡Õ’¬¥ π”‰ª

incubate ∑’Ë 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß

À√◊Õ ®π°«à“‡π◊ÈÕª≈“∂Ÿ°¬àÕ¬ ·≈â«π”¡“°√Õßºà“π

µ–·°√ß∑’Ë¡’¢π“¥√Ÿµà“ßÊ ‡æ◊ËÕ·¬°°“°∑’Ë¡’¢π“¥„À≠à

ÕÕ° ·≈–π” à«π∑’Ëºà“πµ–·°√ß‰¥â‰ªµ°µ–°Õπ¥â«¬
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πÈ”‡°≈◊Õ„π sedimentation jar ®“°π—Èππ”

µ – ° Õ π ∑’Ë ‰ ¥â ‰ ª À “ ‡ ¡ µ “ ‡ ´ Õ √å § “ ‡√’ ¬ ¿ “ ¬ „ µâ

°≈âÕß®ÿ≈∑√√»πå°”≈—ß¢¬“¬ 4x

4. °“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫„πÀπŸ

·Œ¡ ‡µÕ√å·≈–°“√‡≈’È¬ßÀπŸ·Œ¡ ‡µÕ√å  ∑”„ÀâÀπŸ

 ≈∫¥â«¬‰¥‡Õ∑∑‘≈Õ’‡∏Õ√å (diethyl ether) ®“°π—Èππ”

µ—«ÕàÕπ√–¬–µ‘¥µàÕ (‡¡µ“‡´Õ√å§“‡√’¬) ¢Õßæ¬“∏‘

„∫‰¡âµ—∫∑’Ë·¬°‰¥â¡“ªÑÕπ„ÀâÀπŸ·Œ¡ ‡µÕ√å ®”π«π

50 ‡¡µ“‡´Õ√å§“‡√’¬µàÕµ—« ‚¥¬ Õ¥ “¬¬“ß≈ß∂÷ß

°√–‡æ“–Õ“À“√·≈â«π”ÀπŸ·Œ¡ ‡µÕ√åµ‘¥‡™◊ÈÕæ¬“∏‘

„∫‰¡â„πµ—∫‰ª‡≈’È¬ß„πÀâÕß‡≈’È¬ßÀπŸ∑’Ë¡’ ¿“æ ·«¥≈âÕ¡

∑’Ë¥’ ‰¥â√—∫Õ“À“√·≈–πÈ”¥◊Ë¡µ“¡∑’Ë°”Àπ¥‡µÁ¡∑’Ë

‡ªìπ‡«≈“ 2 ‡¥◊Õπ

5. °“√‡µ√’¬¡Õ“À“√º ¡¢¡‘Èπ π”¢¡‘Èπ ¥

∑’Ë´◊ÈÕ®“°ø“√å¡∑’Ë®—ßÀ«—¥‡≈¬  ¡“Ω“π‡ªìπ·ºàπ∫“ßÊ

·≈–µ“°„Àâ·Àâß°≈“ß·¥¥ 1 «—π ·≈â«π”¡“∫¥„Àâ

≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥ ‰¥â‡ªìπ¢¡‘Èπºß (¢¡‘Èπ ¥ 10

°‘‚≈°√—¡ ‰¥â¢¡‘Èπºßª√–¡“≥ 700 °√—¡) π”Õ“À“√

ÀπŸπ”Õ“À“√ ”À√—∫ÀπŸ∑¥≈Õß¢Õß∫√‘…—∑‡§√◊Õ

‡®√‘≠‚¿§¿—≥±å 7 °‘‚≈°√—¡ ¡“∫¥„Àâ≈–‡Õ’¬¥·≈â«ªíòπ

º ¡°—∫¢¡‘Èπºß 583.39 °√—¡ ´÷Ëß °—¥ “√ Curcumin

¥â«¬ ethyl alcohol ·≈â«º ¡°—∫πÈ”‡™◊ËÕ¡ ®“°π—Èπ

π”¡“ºà“π‡§√◊ËÕßÕ—¥‡¡Á¥·≈–µ“°Õ“À“√º ¡¢¡‘Èπ„Àâ

·Àâß ∑”°“√‡µ√’¬¡Õ“À“√„À¡à∑ÿ° 2  —ª¥“Àå ‚¥¬®“°

√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“ √“¬ß“π«à“„π¢¡‘Èπ™—π®–¡’

ª√‘¡“≥ “√ª√–°Õ∫ Curcumin 3 % ·≈–„π°“√

√—°…“¡–‡√Áß„™â Curcumin 0.25 % ‡ªìπ à«πª√–°Õ∫

„πÕ“À“√∑—ÈßÀ¡¥ (19.8 ¡‘≈≈‘°√—¡/«—π)

6. °“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥·≈–™‘Èπ‡π◊ÈÕµ—∫

¢ÕßÀπŸ·Œ¡ ‡µÕ√å∑”„ÀâÀπŸ·Œ¡ ‡µÕ√å ≈∫¥â«¬‰¥

‡Õ∑∑‘≈Õ’‡∏Õ√å (diethyl ether) ·≈â«ºà“‡ªî¥Àπâ“∑âÕß

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°À—«„®¢ÕßÀπŸª√–¡“≥ 3 ¡‘≈≈‘≈‘µ√

·≈â«‡°Á∫µ—«Õ¬à“ßµ—∫ lobe ∑’Ë¡’∂ÿßπÈ”¥’Õ¬à“ß√«¥‡√Á«  π”

‰ª√—°…“ ¿“æ (fixation) ¥â«¬ 10% Formalin ‡æ◊ËÕ

π”‰ªµ—¥section ·≈â«¬âÕ¡ ’ Hematoxylin and Eosin

®“°π—Èππ”¡“µ√«®¥Ÿæ¬“∏‘ ¿“æ∑’Ë ‡°‘¥¢÷Èπ¿“¬„µâ

°≈âÕß®ÿ≈∑√√»πå

7. °“√µ√«®‡Õπ‰´¡å· ¥ß°“√∑”ß“π

¢Õßµ—∫µ—«Õ¬à“ß‡≈◊Õ¥π”‰ªªíòπµ°µ–°Õπ∑’Ë§«“¡‡√Á«

√Õ∫ 10,000 rpm Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 5 π“∑’ ¥Ÿ¥·¬° “√≈–≈“¬ à«π„  (serum)

·≈â«π” àßµ√«®§à“‡Õπ‰´¡å Alanine transaminase

(ALT), Alkaline phosphatase (ALP) ·≈– direct

bilirubin  ´÷Ëß· ¥ß°“√∑”ß“π¢Õßµ—∫ ¥â«¬‡§√◊ËÕß

µ√«®∑“ß‡§¡’¢Õß‡≈◊Õ¥ ÀâÕßªØ‘∫—µ‘°“√ (‡§¡’§≈‘π‘°)

ÀâÕßªØ‘∫—µ‘°“√™ÿ¡™π §≥–‡∑§π‘§°“√·æ∑¬å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ

8. °“√ °—¥ RNA ®“°µ—∫ ·≈–°“√∑”

RT-PCR ‡æ◊ËÕµ√«®À“ tumor relevant gene ‚¥¬

µ—¥‡π◊ÈÕµ—∫∫√‘‡«≥„°≈â°—∫∑àÕπÈ”¥’ª√–¡“≥ 300 ¡°.

‡°Á∫√—°…“„π Trizol(r) Solution (Invitrogen,

Carlsbad,CA,USA) À≈—ß®“°π—Èπµ—∫®–∂Ÿ°∫¥¥â«¬

glass homogenizer ®π≈–‡Õ’¬¥‡ªìπ‡π◊ÈÕ‡¥’¬«°—π

·≈–ªíòπ·¬°‚ª√µ’π·≈–µ°µ–°Õπ¥â«¬  chloroform

·≈– isopropanol µ“¡≈”¥—∫ ·≈â«À≈—ß®“°π—Èπ≈–≈“¬

µ–°Õπ¥â«¬ RNase-free water (210 ‰¡‚§√≈‘µ√)

‡µ‘¡ RNase inhibition 2.5 ‰¡‚§√≈‘µ√ DNase 12.5

‰¡‚§√≈‘µ√ ·≈–10x DNase buffer 25 ‰¡‚§√≈‘µ√

ª√‘¡“µ√√«¡ 250 ‰¡‚§√≈‘µ√ incubate ∑’Ë 37  ÌC

60 π“∑’ ‡µ‘¡ Phenol ·≈–Chloroform ·≈â«µ°

µ–°Õπ¥â«¬ Sodium acetate ·≈– Ethanol ·≈â«

≈–≈“¬µ–°Õπ¥â«¬ RNase-free water ®“°π—Èπ∑”

Reverse transcribed ‡ªìπ cDNA ‚¥¬„™â M-MLV

Reverse transcriptase (Invitrogen, Carlsbad, CA,

USA) ·≈– Oligo(dT) 15 primers  À≈—ß®“°π—Èπ

cDNA ®–∂Ÿ°π”¡“„™â‡ªìπ template ‡æ◊ËÕ∑” PCR

9.  °“√∑” PCR „™âcDNA template ®”π«π

1.5 µl,  10 x HotStart Taq  buffer  1.5 µl,   5 mM

deoxynucleotide triphosphate 1.5 µl, 25 mM MgCl
2

1.5 µl, 5 pM primer pairs 1.5 µl, 0.06 µl of

HotStart Taq DNA polymerase ·≈– 6 µl ¢Õß

distilled water  ÷́Ëß®–‰¥â ª√‘¡“µ√ ÿ¥∑â“¬‡∑à“°—∫
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15 µl    ”À√—∫ PCR conditions §◊Õ 35 cycles ∑’Ë

94  ÌC ‡ªìπ‡«≈“  30 «‘π“∑’  56  ÌC ‡ªìπ‡«≈“  30

«‘π“∑’  72 ÌC ‡ªìπ ‡«≈“ 1 π“∑’   ·≈–  72 ÌC ‡ªìπ

‡«≈“  7  π“∑’   PCR products ∑’Ë‰¥â ®–π”¡“ ∑” gel

electrophoresis with 2 % agarose gel ·≈–¬âÕ¡¥â«¬

0.01 mg/ml Ethidrium bromide  ·≈â«π”¡“∂à“¬√Ÿª

¿“¬„µâ  UV light

µ“√“ß∑’Ë 1 ¬’π∑’Ë„™â„π°“√»÷°…“º≈¢Õß¢¡‘Èπ™—πµàÕ

°“√· ¥ß ÕÕ°¢Õß®’π∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√µ“¬¢Õß‡´≈≈å„πÀπŸ·Œ¡ ‡µÕ√å∑’Ëµ‘¥

‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–¡–‡√Áß∑àÕπÈ”¥’

10. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ¢âÕ¡Ÿ≈∑’Ë‰¥â

∑—ÈßÀ¡¥®–π”¡“«‘‡§√“–Àå¥â«¬§Õ¡æ‘«‡µÕ√å ‚¥¬„™â

‚ª√·°√¡ Scion Image ‡æ◊ËÕ«—¥√–¥—∫§«“¡‡¢â¡

(density) ¢Õß·∂∫ PCR product ∑’Ë‰¥â·≈–π”‰ª plot

°√“ø‡æ◊ËÕ¥Ÿ§«“¡·µ°µà“ß¢Õß°“√· ¥ßÕÕ°¢Õß¬’π

·µà≈–™π‘¥ „πÀπŸ·µà≈–°≈ÿà¡ ·≈–„™â‚ª√·°√¡

One-way ANOVA, with Duncan tests (SPSS

v.13.0, USA; and EXCEL Microsoft, USA)

„π°“√§”π«≥‡ª√’¬∫‡∑’¬∫°“√· ¥ßÕÕ°¢Õß¬’π

√–¥—∫‡Õπ‰´¡åALT, ALP, direct bilirubin

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

º≈°“√»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π„π°≈ÿà¡∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√µ“¬¢Õß‡´≈≈å (apoptosis) æ∫«à“¡’

°“√· ¥ßÕÕ°¢Õß¬’π∑ÿ°µ—«∑’Ë»÷°…“ ·µà¡’√–¥—∫°“√

· ¥ßÕÕ°∑’Ë·µ°µà“ß°—π‰ª

·∫∫·ºπ°“√· ¥ßÕÕ°¢Õß¬’π Telomerase

¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ„π°≈ÿà¡ of N+TUR(0.42 ±

0.08), OV (0.44 ± 0.07)  ·≈– OV+TUR(0.49

± 0.09) ·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫

°≈ÿà¡ÀπŸª°µ‘·≈–¡’°“√· ¥ß ÕÕ°¢Õß¬’π Telomerase

 Ÿ ß ¢÷È π Õ ¬à “ ß ¡’ π— ¬  ” §— ≠ ∑ “ ß   ∂‘ µ‘ „ π À πŸ ° ≈ÿà ¡

N+NDMA+TUR group  (0.54 ± 0.12)  ·≈–¡’

°“√· ¥ßÕÕ°¢Õß¬’π Ÿß¡“°¢÷Èπ„πÀπŸ°≈ÿà¡ N+NDMA

(0.58±0.12),OV+NDMA+TUR(0.59±0.09),

OV+NDMA (0.59±0.14) ·≈– OV+NDMA+TUR

(Treat) (0.63±0.12) µ“¡≈”¥—∫ (¿“æ∑’Ë 1B)

·∫∫·ºπ°“√· ¥ßÕÕ°¢Õß¬’π Akt (PKB)

¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ„π°≈ÿà¡ N+TUR (0.70 ± 0.13),

OV (0.77 ± 0.14), OV+TUR(0.80 ± 0.13)

·≈– N+NDMA (0.83 ± 0.14) ·µà‰¡à·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫°≈ÿà¡ÀπŸª°µ‘ ·≈–¡’°“√

· ¥ßÕÕ°¢Õß¬’π Akt  Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘„πÀπŸ°≈ÿà¡ N+NDMA+TUR (0.86 ± 0.09),

OV+NDMA (0.94 ± 0.19), OV+NDMA +TUR

(0.96 ± 0.19) ·≈– OV+NDMA+TUR (Treat)

(0.97 ±  0.16)µ“¡≈”¥—∫(¿“æ∑’Ë1C)

·∫∫·ºπ°“√· ¥ßÕÕ°¢Õß¬’π c-ski ¡’

·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ „π°≈ÿà¡ N+TUR(0.75 ± 0.23),

OV+TUR (0.79 ± 0.23), OV (0.81 ± 0.23) ·≈–

N+NDMA (0.83 ± 0.24) ·µà‰¡à·µ°µà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘°—∫°≈ÿà¡ÀπŸª°µ‘ ·≈–¡’°“√

· ¥ßÕÕ°¢Õß¬’π c-ski  Ÿß¢÷Èπ„π°≈ÿà¡ OV+

NDMA+TUR (0.87 ±  0.20), OV+NDMA(0.90

± 0.18), N+NDMA+TUR(0.91±0.18)

·≈–OV+NDMA+TUR (Treat) (0.91±0.19)

µ“¡≈”¥—∫ (¿“æ∑’Ë 1D)

·∫∫·ºπ°“√· ¥ßÕÕ°¢Õß¬’π BAX „π

°≈ÿà¡ N+TUR(1.12 ± 0.25) ¡’°“√· ¥ßÕÕ°µË”

°«à“°≈ÿà¡ÀπŸª°µ‘ ·≈–¬’π BAX ¡’·π«‚πâ¡°“√

 
                                                                                               Product         GenBank 
    Primer name                        Sequence                         length         Accession 
                                                                                                  (bp)            Number/  
                                                                                                                    Reference              

Telomerase F    5’-AAACACAAGCCCAGTTCCAC-3’       259            AF149012             

Telomerase R    5’-GCATGGTTCACAAGCAACTG-3’                 

Akt (PKB) F      5’- GGTGATCCTGGTGAAGGAGA-3’     201       Boonmars et al.,         

Akt (PKB) R     5’- GCGTACTCCATGACAAAGCA-3’                  (2007) 

c-Ski F               5’- CTGCGAGTGAGAAAGAGACG-3’    203       Wu et al., (2006)         

c-Ski R              5’- TTTTCGTGGCTGGATACAAG-3’                    

BAX F              5’- AGCTGCAGAGGATGATTGCT -3’     215       Boonmars et al.,          

BAX R             5’- CTCTCGGAGGAAGTCCAGTG -3’                 (2007) 

p53 F                5’- AAGGCGATAGTTTGGCTCCT -3’      232       Boonmars et al.,          

p53 R               5’- CTGGGGTCTTCCAGTGTGAT -3’                   (2007) 

MG3PDH F     5’- GGCATTGTGGAAGGGCTCAT -3’      228       Boonmars et al.,          

MG3PDH R     5’- GACACATTGGGGGTAGGAACAC-3’             (2005) 
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· ¥ßÕÕ°‡æ‘Ë¡ Ÿß¢÷Èπ„π°≈ÿà¡ OV (1.17 ± 0.26),

OV+TUR (1.20 ± 0.26), N+NDMA+TUR(1.25

±0.27), OV+NDMA (1.28±0.28), N+NDMA

(1.28 ± 0.28), OV+NDMA+TUR (Treat) (1.28

_ 0.27) and OV+NDMA+TUR (1.29 ± 0.27)

·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫°≈ÿà¡ÀπŸª°µ‘

(¿“æ∑’Ë 1E)

·∫∫·ºπ°“√· ¥ßÕÕ°¢Õß¬’π p 53 ¡’

·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ „π°≈ÿà¡ N+TUR(1.08 ± 0.20),

OV (1.16 ± 0.25), OV+TUR (1.17 ± 0.25),

N+NDMA+TUR (1.20 ± 0.25), OV+NDMA

+TUR (1.25 ±  0.27), OV+NDMA+TUR(Treat)

(1.26 ±  0.27), N+NDMA (1.26 ± 0.31) ·µà

‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫°≈ÿà¡ÀπŸª°µ‘

(¿“æ∑’Ë1F)

°“√»÷°…“∑“ß¥â“πæ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ

µ—∫æ∫«à“®“°º≈°“√∑¥≈Õßæ∫«à“„πÀπŸ°≈ÿà¡∑’Ë„Àâ

¢¡‘Èπ‡æ’¬ß Õ¬à“ß‡¥’¬« ‰¡àæ∫æ¬“∏‘ ¿“æ‡°‘¥¢÷Èπ

(¿“æ∑’Ë 2B)  à«π„π°≈ÿà¡∑’Ë‰¥â√—∫ “√°àÕ¡–‡√Á ß

Nitrosodimethylamine æ∫°“√®—∫°≈ÿà¡°—π¢Õß‡´≈≈å

Õ—°‡ ∫‡ªìπ®”π«π¡“°√Õ∫Ê∑àÕπÈ”¥’ (¿“æ∑’Ë 2C)

„π¢≥–‡¥’¬«°—π‡¡◊ËÕ°≈ÿà¡π’È‰¥â√—∫Õ“À“√¢¡‘Èπ æ∫«à“

¡’®”π«π‡´≈≈åÕ—°‡ ∫≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥
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¿“æ∑’Ë 1 · ¥ßº≈¢Õß¢¡‘ÈπµàÕ°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫¡–‡√Áß (A) · ¥ß°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫¡–‡√Áß

‡ª√’¬∫‡∑’¬∫°—∫House keeping gene (MG3PDH), (B) · ¥ß°“√· ¥ßÕÕ°¢Õß¬’πTelomerase ‡ª√’¬∫‡∑’¬∫°—∫

MG3PDH, (C) · ¥ß°“√· ¥ßÕÕ°¢Õß¬’π Akt/PKB ‡ª√’¬∫‡∑’¬∫°—∫ MG3PDH,  (D) · ¥ß°“√· ¥ßÕÕ°¢Õß¬’π

c-ski ‡ª√’¬∫‡∑’¬∫°—∫ MG3PDH,  (E) · ¥ß°“√· ¥ßÕÕ°¢Õß¬’πBAX ‡ª√’¬∫‡∑’¬∫°—∫ MG3PDH,  (F) · ¥ß°“√

· ¥ßÕÕ°¢Õß¬’π p53 ‡ª√’¬∫‡∑’¬∫°—∫ MG3PDH, §à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬ ± SD ¢ÕßÀπŸ∑—Èß 5 µ—«
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(¿“æ∑’Ë 2D)  à«π„πÀπŸ°≈ÿà¡∑’Ë„ÀâÕ“À“√¢¡‘Èπ∑—Èß∑’Ëµ‘¥

‡™◊ÈÕ·≈–‰¡àµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫æ∫«à“‡´≈≈å‡¬◊ËÕ∫ÿ

º‘«∑àÕπÈ”¥’¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡æ‘Ë¡®”π«π¢÷Èπ

(epithelial hyperplasia) ·≈–¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ

goblet cell metaplasia ·≈–adenomatous metaplasia

‡π◊ÈÕ‡¬◊ËÕ√Õ∫Êºπ—ß∑àÕπÈ”¥’¡’°“√Àπ“µ—« (periductal

fibrosis) ·≈–æ∫‡´≈≈åÕ—°‡ ∫®”π«π¡“°„π∫√‘‡«≥

‡π◊ÈÕ‡¬◊ËÕ√Õ∫∑àÕπÈ”¥’ (¿“æ∑’Ë 2E, 2F )  „πÀπŸ°≈ÿà¡∑’Ë

µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫·≈–„Àâ Nitrosodimethyla-

mine  æ∫«à“ ¡’°“√ √â“ß∑àÕπÈ”¥’„À¡à (new bile duct

formations)‡°‘¥¢÷Èπ ·≈–æ∫‡´≈≈åÕ—°‡ ∫®”π«π¡“°

„π∫√‘‡«≥‡π◊ÈÕ‡¬◊ËÕ√Õ∫∑àÕπÈ”¥’ (¿“æ∑’Ë 2G)    à«π„π

°≈ÿà¡‡¥’¬«°—π∑’ËÕ“À“√¢¡‘Èπ æ∫«à“  ¡’°“√ √â“ß∑àÕπÈ”¥’

„À¡à (new bile duct formations) ‡ªìπ®”π«π¡“°

¡“°°«à“°≈ÿà¡∑’Ë‰¡à‰¥â√—∫Õ“À“√¢¡‘Èπ√âÕ¬≈– 50  ·≈–

æ∫‡´≈≈åÕ—°‡ ∫≈¥≈ß„π∫√‘‡«≥‡π◊ÈÕ‡¬◊ËÕ√Õ∫∑àÕπÈ”¥’

‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â„ÀâÕ“À“√¢¡‘Èπ (¿“æ∑’Ë 2H,

2I)

¿“æ∑’Ë 2 · ¥ßº≈¢Õß¢¡‘ÈπµàÕæ¬“∏‘ ¿“æ¿“¬„πµ—∫¢ÕßÀπŸ·Œ¡ ‡µÕ√å (A) ÀπŸª°µ‘∑’Ë„ÀâÕ“À“√·≈–πÈ”¥◊Ë¡ª°µ‘  (N),  (B) ÀπŸ

ª°µ‘∑’Ë„ÀâÕ“À“√¢¡‘Èπ  (N+TUR),  (C) ÀπŸª°µ‘∑’Ë„Àâ “√°àÕ¡–‡√Áß Nitrosodimethylamine  (N+NDMA),  (D) ÀπŸ

ª°µ‘∑’Ë„Àâ “√°àÕ¡–‡√ÁßNitrosodimethylamine ·≈–„ÀâÕ“À“√¢¡‘Èπ  (N+NDMA+TUR),  (E) ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘

„∫‰¡âµ—∫ (OV), (F) ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–„ÀâÕ“À“√¢¡‘Èπ (OV+TUR), (G) ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫

·≈–„Àâ “√°àÕ¡–‡√Áß Nitrosodimethylamine (OV+NDMA), (H) ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–„Àâ “√°àÕ¡–‡√Áß

Nitrosodimethylamine·≈–  Õ“À“√¢¡‘Èπ   (OV+NDMA+TUR), (I) ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–„Àâ “√°àÕ¡–‡√Áß

Nitrosodimethylamine ·≈–Õ“À“√¢¡‘Èπ‡ªìπ°“√√—°…“¿“¬À≈—ß 1 ‡¥◊Õπ   (OV+NDMA+TUR (Treat))

º≈°“√»÷°…“∑“ß¥â“π‡Õπ‰´¡å· ¥ß°“√

∑”ß“π¢Õßµ—∫æ∫«à“√–¥—∫‡Õπ‰´¡å Alanine transminase

(ALT) π—Èπæ∫ Ÿß∑’Ë ÿ¥„π°≈ÿà¡ OV+NDMA+TUR(Treat)

(684.00 ±  299.81) ·≈–·µ°µà“ß®“°°≈ÿà¡Õ◊ËπÊ

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)  à«π„π°≈ÿà¡ OV

(230.00 ± 7.07), OV+ NDMA (267.33 ±

30.24), N+NDMA(271.50 ± 16.26),

N+NDMA+TUR (311.00 ±  82.02)  OV+NDMA

+TUR (339.00 ± 162.34) ®–¡’√–¥—∫‡Õπ‰´¡å

‡æ‘Ë¡ Ÿß¢÷Èπµ“¡ ≈”¥—∫  ·≈– Ÿß°«à“„π°≈ÿà¡ N, N+TUR

·≈– OV+TUR ÷́Ëß¡’‡Õπ‰´¡åÕ¬Ÿà„π√–¥—∫ª°µ‘

(¿“æ∑’Ë 3A)

‡π◊ËÕß®“° ALT ‡ªìπ‡Õπ‰´¡å∑’Ë √â“ß®“°

hepatocyte ·≈–®–¡’ª√‘¡“≥ Ÿß¢÷Èπ‡¡◊ËÕ‡´≈≈åµ—∫∂Ÿ°

∑”≈“¬¥—ßπ—Èπ„π°≈ÿà¡ OV+NDMA+TUR(Treat)

‡´≈≈åµ—∫∂Ÿ°∑”≈“¬‰ª¡“° ®÷ß∑”„Àâ§à“ ALT ¢÷Èπ Ÿß
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√–¥—∫¢Õß alkaline phosphatase (ALP)

®–§àÕ¬Ê Ÿß¢÷Èπ‡≈Á°πâÕ¬„πÀπŸ OV (51.67 ± 15.82),

N+TUR(59.33± 8.96), N+NDMA(72.67 ±

30.44) ·≈– OV+TUR(79.67 ± 6.51) µ“¡≈”¥—∫

·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫ÀπŸª°µ‘  ·≈–æ∫

«à“ÀπŸ OV+NDMA (16.00 ± 10.82) ¡’§à“ ALP µË”

°«à“√–¥—∫ª°µ‘   ·µàÕ¬à“ß‰√°Áµ“¡ √–¥—∫¢Õß ALP

®– Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠„π°≈ÿà¡ OV+NDMA+TUR

(110.67 ± 62.96), N+NDMA+TUR (170.76 ±

61.60) ·≈– OV+NDMA +TUR(Treat) (188.33

± 176.02) (¿“æ∑’Ë 3B)

·≈–√–¥—∫¢Õß direct bilirubin ®–§àÕ¬Ê Ÿß

¢÷Èπ‡≈Á°πâÕ¬„πÀπŸ  OV+TUR(0.10 ± 0.00),

N+NDMA+TUR (0.13 ± 0.15), N+NDMA(0.20

± 0.35) ·≈– N +TUR (0.33 ± 0.35) µ“¡≈”¥—∫

·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫ÀπŸª°µ‘  ·µà

Õ¬à“ß‰√°Áµ“¡√–¥—∫¢Õß direct bilirubin ®– Ÿß¢÷Èπ

Õ¬à“ß¡’π—¬ ”§—≠„π°≈ÿà¡ OV+NDMA +TUR (Treat)

(0.57 ± 0.23), OV(0.87 ± 0.35) ·≈–

OV+NDMA(0.87± 0.78)  ÷́Ëßº≈¢Õß√–¥—∫¢Õß

alkaline phosphatase ·≈– direct bilirubin   Õ¥§≈âÕß

°—∫º≈¢Õßæ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ®“°°“√Õÿ¥µ—π¢Õß

∑àÕπÈ”¥’ (¿“æ∑’Ë 3C)

®“°°“√»÷°…“„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ÀπŸ

ª°µ‘∑’Ë‰¥â√—∫Õ“À“√¢¡‘Èπ‰¡à‡°‘¥æ¬“∏‘ ¿“æ‡°‘¥¢÷Èπ

¿“¬„πµ—∫ ‚¥¬°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫

¡–‡√Áß ·≈–√–¥—∫‡Õπ‰´¡å· ¥ß°“√∑”ß“π¢Õßµ—∫Õ¬Ÿà

„π√–¥—∫‡¥’¬«°—π°—∫ÀπŸª°µ‘´÷Ëß Õ¥§≈âÕß°—∫°“√

»÷°…“¢Õß Reyes-Gordillo  ·≈–§≥– „πªï 2008 ´÷Ëß

æ∫«à“°“√„Àâ “√ curcumin ‰¡à‡°‘¥§«“¡º‘¥ª°µ‘

„πÀπŸª°µ‘  „πÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√°àÕ¡–‡√Á ß

Nitrosodimethylamine π—Èπæ∫«à“‡°‘¥æ¬“∏‘ ¿“æ¢÷Èπ

¿“¬„πµ—∫ ¡’ª√‘¡“≥‡´≈≈åÕ—°‡ ∫‡ªìπ®”π«π¡“°√Õ∫

∑àÕπÈ”¥’ °“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√µ“¬

¢Õß‡´≈≈å ·≈–telomerase ¡’°“√· ¥ßÕÕ° Ÿß ‡¡◊ËÕÀπŸ

°≈ÿà¡π’È‰¥â√—∫Õ“À“√¢¡‘Èπæ∫«à“¬’π telomerase ¡’°“√

· ¥ßÕÕ°≈¥≈ß ·≈–ª√‘¡“≥‡´≈≈åÕ—°‡ ∫≈¥≈ßÕ¬à“ß

‡ÀÁπ‰¥â™—¥ Õ¥§≈âÕß°—∫√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“¢Õß

Chuang ·≈–§≥– „πªï 2000 ÷́Ëß√“¬ß“π°“√¬—∫¬—Èß

°“√‡°‘¥¡–‡√Áßµ—∫®“° “√ Diethylnitrosamine „πÀπŸ

mouse ¥â«¬ “√ Curcumin    à«π„πÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫

°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫∑—Èß∑’Ë‰¥â √—∫Õ“À“√¢¡‘Èπ·≈–

‰¡à‰¥â√—∫Õ“À“√¢¡‘Èππ—Èπæ∫«à“ª√‘¡“≥‡´≈≈åÕ—°‡ ∫

‡æ‘Ë¡¢÷Èπ·µà‰¡à·µ°µà“ß°—ππ—° °“√· ¥ßÕÕ°¢Õß¬’π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√µ“¬¢Õß‡´≈≈å telomerase ·≈–§à“

‡Õπ‰´¡å· ¥ß°“√∑”ß“π¢Õßµ—∫‰¡à·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠√–À«à“ßÀπŸ Õß°≈ÿà¡π’È  πÕ°®“°π’È„π°≈ÿà¡∑’Ë

µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫ ·≈–„Àâ Nitrosodimethylamine

¿“æ∑’Ë 3 · ¥ßº≈¢Õß¢¡‘ÈπµàÕ√–¥—∫‡Õπ‰´¡å· ¥ß°“√∑”ß“π

¢Õßµ—∫ (A) º≈¢Õß¢¡‘ÈπµàÕ√–¥—∫Alanine

transminase,  (B) º≈¢Õß¢¡‘ÈπµàÕ√–¥—∫Alkaline

phosphatase,  (C) º≈¢Õß¢¡‘ÈπµàÕ√–¥—∫ direct

bilirubin, §à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬ ? SD ¢ÕßÀπŸ∑—Èß

5 µ—«
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¡’°“√ √â“ß∑àÕπÈ”¥’„À¡à (new bile duct formations)

‡ªìπ®”π«π¡“° ·≈–æ∫‡´≈≈åÕ—°‡ ∫®”π«π¡“°„π

∫√‘‡«≥‡π◊ÈÕ‡¬◊ËÕ√Õ∫∑àÕπÈ”¥’ ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√

»÷°…“„πªï 1987 ¢Õß Thamavit ·≈–§≥– ´÷Ëß»÷°…“

°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’„πÀπŸ·Œ¡ ‡µÕ√å  ·≈–„π°≈ÿà¡

‡¥’¬«°—ππ’ÈÀ≈—ß®“°„ÀâÕ“À“√¢¡‘Èπ·≈â« æ∫«à“¡’°“√

 √â“ß∑àÕπÈ”¥’„À¡à (new bile duct formations) ‡æ‘Ë¡

¢÷Èπ¡“°°«à“√âÕ¬≈– 50  ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ëµ‘¥‡™◊ÈÕ

æ¬“∏‘„∫‰¡â„πµ—∫·≈–„Àâ Nitrosodimethyla-mine

·µà‰¡à‰¥â„ÀâÕ“À“√¢¡‘Èπ ·≈–¬—ßæ∫«à“¡’°“√· ¥ßÕÕ°

¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫¡–‡√Áß∑—Èß¬’π∑’Ë°√–µÿâπ°“√µ“¬‡´≈≈å

·≈–¬—∫¬—Èß°“√µ“¬¢Õß‡´≈≈å ·≈– telomerase ¢÷Èπ Ÿß¡“°

πÕ°®“°π’È§à“‡Õπ‰´¡å· ¥ß°“√∑”ß“π¢Õßµ—∫∑—Èß ALP

·≈– ALT  Ÿß¢÷Èπ¡“°´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß ¿“«–∑’Ë‡´≈≈å

µ—∫·≈–‡´≈≈å∑àÕπÈ”¥’∂Ÿ°∑”≈“¬‰ª Ÿß  à«π§à“ direct

bilirubin æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√¢¡‘Èππ—Èπ¡’√–¥—∫µË”

°«à“°≈ÿà¡∑’Ë‰¡à‰¥â√—∫Õ“À“√¢¡‘Èπ´÷Ëß‡ªìπº≈®“°°“√∑’Ë “√

curcumin „π¢¡‘Èπ¡’§ÿ≥ ¡∫—µ‘„π°“√∫’∫¢—∫πÈ”¥’ ´÷Ëß

 Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Rasyid and Lelo „πªï 1999

          ®“°º≈°“√∑¥≈Õßπ’Èæ∫«à“º≈¢Õß°“√„™â¢¡‘Èπ

 ¥„π°“√»÷°…“§√—Èßπ’Èπ—Èπ‰¡à·µ°µà“ß®“°°“√„™â “√ °—¥

curcumin ‡π◊ËÕß®“°æ∫«à“∑—Èß “√ °—¥ curcumin ·≈–

¢¡‘Èπ ¥ π—Èπ‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬„π ¿“«–ª°µ‘

(Reyes-Gordillo et al., 2008)  ™à«¬≈¥ª√‘¡“≥

‡´≈≈åÕ—°‡ ∫ (Chuang et al., 2000)  ·≈–

 Õ¥§≈âÕß°—∫¢âÕ§«√√–«—ß„π°“√„™â “√ curcumin

∑’Ë§«√À≈’°‡≈’Ë ¬ß„πºŸâ∑’Ë ¡’°“√Õÿ¥µ—π¢Õß∑àÕπÈ”¥’

(Ross, 2003)  º≈°“√»÷°…“π’Èº≈∑’Ë‰¥â¢—¥·¬âß°—∫

√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“«à“ ¢¡‘Èπ‡ªìπ “√µâ“π¡–‡√Áß

(anti-cancer) À√◊Õ°√–µÿâπ°“√µ“¬¢Õß‡´≈≈å

(apoptosis)  ‡π◊ËÕß®“°‡¡◊ËÕ∑àÕπÈ”¥’Õÿ¥µ—π  ¡’°“√∫’∫

¢—∫πÈ”¥’‰¡à‰¥â πÈ”¥’§—ËßÕ¬Ÿà‡ªìπ®”π«π¡“°  ‡¡◊ËÕ‰¥â√—∫

¢¡‘Èπ‡¢â“¡“‡æ‘Ë¡°“√∫’∫¢—∫¢ÕßπÈ”¥’¡“°¢÷Èπ „π¢≥–∑’Ë

∑àÕπÈ”¥’Õÿ¥µ—π‰¡à “¡“√∂√–∫“¬πÈ”¥’ÕÕ°‰¥â  ∑”„Àâ

√à“ß°“¬æ¬“¬“¡∑’Ë√–∫“¬πÈ”¥’ÕÕ° ‚¥¬ √â“ß∑àÕπÈ”¥’„À¡à

(New bile duct formations)  àßº≈„Àâ‡°‘¥‡ªìπ¡–‡√Áß

∑àÕπÈ”¥’¢÷Èπ ´÷Ëß°≈‰°¥—ß°≈à“«πà“®– Õ¥§≈âÕß°—∫‚√§

Filariasis  ·µà¬—ß‰¡à∑√“∫°≈‰°∑’Ë·πà™—¥ ·µàÕ¬à“ß‰√

°Áµ“¡¬—ß‰¡à¡’√“¬ß“π°“√»÷°…“∂÷ßº≈¢Õß¢¡‘Èπ„π —µ«å

∑¥≈Õß À√◊ÕºŸâªÉ«¬∑’Ë‡ªìπ‚√§¡–‡√Áß∑àÕπÈ”¥’·µàÕ¬à“ß„¥

´÷Ëß®”‡ªìπµâÕß¡’°“√»÷°…“µàÕ‰ª

 √ÿªº≈°“√«‘®—¬

®“°º≈°“√»÷°…“„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“

1. ¢¡‘Èπ™—π‰¡à‡°‘¥æ‘…„¥Ê „π ¿“«–ÀπŸª°µ‘

2. ¢¡‘Èπ™—π¡’§ÿ≥ ¡∫—µ‘„π°“√≈¥°“√Õ—°‡ ∫

æ∫«à“ª√‘¡“≥‡´≈≈åÕ—°‡ ∫≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥

3. ¢¡‘Èπ™—π∑”„Àâ‡æ‘Ë¡°“√∑”≈“¬¢Õß‡´≈≈å

µ—∫„π ¿“«–¢ÕßÀπŸ∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫

·≈–‰¥â√—∫ “√°àÕ¡–‡√Áß

4. ¢¡‘Èπ™—π¡’§ÿ≥ ¡∫—µ‘„π°“√™à«¬∫’∫¢—∫πÈ”¥’

∑”„Àâ§à“ direct bilirubin µË”≈ß

5. ¢¡‘Èπ™—π àßº≈„Àâ‡°‘¥°“√ àß‡ √‘¡°“√

æ—≤π“·≈–‡æ‘Ë¡®”π«π¢Õß∑àÕπÈ”¥’ ´÷Ëß‰¡à∑√“∫°≈‰°

·πà™—¥

6. ¢¡‘Èπ™—π‰¡à¡’§ÿ≥ ¡∫—µ‘„π°“√µâ“π¡–‡√Áß

∑àÕπÈ”¥’

ª√–‚¬™πå∑’Ë‰¥â®“°¢¡‘Èππ’È‡ªìπ°“√ π—∫ πÿπ

§ÿ≥ ¡∫—µ‘µà“ßÊ¢Õß¢¡‘Èπ™—π‰¥â‡ªìπÕ¬à“ß¥’ ·µàÕ“®

‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥°“√æ—≤π“‡ªìπ¡–‡√Áß„π

∑àÕπÈ”¥’‡√Á«¢÷Èπ ´÷Ëßπ—∫«à“‡ªìπ ‘Ëß ”§—≠Õ¬à“ß¬‘Ëß„π°“√∑’Ë

®–§«√∑’Ë ®–¡’°“√ª√–™“ —¡æ—π∏å „Àâª√–™“™π

√–¡—¥√–«—ß„π°“√∫√‘‚¿§ ¡ÿπ‰æ√¢¡‘Èπ‡æ◊ËÕµâ“π¡–‡√Áß

„Àâ§”π÷ß∂÷ß ¿“«–√à“ß°“¬„π¢≥–π—Èπ«à“‡ªìπÕ¬à“ß‰√ ‚¥¬

§«√À≈’°‡≈’Ë¬ß„πºŸâ∑’Ë¡’°“√Õÿ¥µ—π¢Õß∑“ß‡¥‘ππÈ”¥’

(Ross, 2003) §«√æ‘®“√≥“‡°’Ë¬«°—∫¢π“¥À√◊Õ§«“¡

‡¢â¡¢âπ∑’Ë∫√‘‚¿§√«¡∑—Èß°“√∫√‘‚¿§µ‘¥µàÕ °—π‡ªìπ‡«≈“

π“πÕ“®‡ªìπº≈‡ ’¬µ“¡¡“‰¥â  ·≈–§”π÷ß∂÷ß„π°“√

‡≈◊Õ°„™â ¡ÿπ‰æ√§«√‰¥â√—∫°“√√—∫√ÕßÕ¬à“ß·πàπÕπ

°àÕπ«à“ “¡“√∂„™â°—∫‚√§π—ÈπÊ‰¥â®√‘ß
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¢âÕ‡ πÕ·π–

1. °“√µ√«®√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π

‚¥¬«‘∏’ RT-PCR (semi-quantitative technique)  π—Èπ

¬—ß‰¡à “¡“√∂·¬°√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë·µ°

µà“ß°—π‰¥âÕ¬à“ß™—¥‡®π  ¥—ßπ—Èπ®÷ß§«√µ√«®¥â«¬«‘∏’

Real time RT-PCR ´÷Ëß‡ªìπ quantitative technique

∫Õ°§«“¡·µ°µà“ß‰¥â™—¥‡®π¢÷Èπ

2. °“√µ√«®∑“ßæ¬“∏‘«‘∑¬“™‘Èπ‡π◊ÈÕ ·≈–

°“√µ√«®«—¥‡Õπ‰´¡å· ¥ß°“√∑”ß“π¢Õßµ—∫ ALT,

ALP ·≈– direct bilirubin ™à«¬∫Õ°∂÷ß§«“¡√ÿπ·√ß

¢Õßæ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ

3. °“√∑¥≈Õß§«√‡æ‘Ë¡™à«ß‡«≈“¢Õß°“√

»÷°…“„Àâ¡“°¢÷Èπ‡æ◊ËÕ®–‰¥â∫Õ°°“√æ—≤π“¢Õß‚√§

‰¥â¥’¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥∫—≥±‘µ«‘∑¬“≈—¬¡À“«‘∑¬“≈—¬

¢Õπ·°àπ  ”π—°ß“πæ—≤π“«‘∑¬“»“ µ√å·≈–

‡∑§‚π‚≈¬’·Ààß™“µ‘ ( «∑™.) ·≈–»Ÿπ¬å«‘®—¬æ¬“∏‘

„∫‰¡âµ—∫·≈–¡–‡√Áß∑àÕ„π∑àÕπÈ”¥’ ∑’Ë ‰¥â„Àâ∑ÿπ

 π—∫ πÿπ°“√∑”«‘®—¬„π§√—Èßπ’È ·≈–¢Õ ¢Õ∫§ÿ≥∫ÿ»√“

·°â« ¡ÿ∑√ §≥“®“√¬å·≈–‡®â“Àπâ“∑’Ë¿“§«‘™“

ª√ ‘µ«‘∑¬“∑ÿ°∑à“π∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ·≈– π—∫ πÿπ
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