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∫∑§—¥¬àÕ

‚√§æ¬“∏‘„∫‰¡âµ—∫∑’Ë‡°‘¥®“°°“√µ‘¥æ¬“∏‘ Opisthorchis viverrini  ‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠„π°“√‡°‘¥

‚√§¡–‡√Áß∑àÕπÈ”¥’ §«“¡‰¡à ¡¥ÿ≈¬å√–À«à“ß°√–∫«π°“√ÕÕ°´‘‡¥∑’æ·≈–‰π‡µ√∑’æ ‡µ√  ·≈–°√–∫«π°“√

µàÕµâ“π¢Õß‡Õπ‰´¡åµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–„π√–À«à“ß°“√Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß∑”„Àâ‡°‘¥æ¬“∏‘ ¿“æ¢Õß‚√§  ¥—ßπ—Èπ

°“√„™â “√‡§¡’ªÑÕß°—π‚√§¡“¬—∫¬—Èß°√–∫«π°“√Õ—°‡ ∫πà“®–™à«¬≈¥§«“¡√ÿπ·√ß¢Õß‚√§π’È‰¥â °“√»÷°…“§√—Èßπ’È

®÷ß„™â curcumin ÷́Ëß‡ªìπ “√‡§¡’ªÑÕß°—π‚√§ ¡“»÷°…“¥Ÿº≈µàÕ°“√· ¥ßÕÕ°¢Õß¬’πÕ‘π¥‘« ‘́‡∫‘≈‰πµ√‘°ÕÕ°‰´¥å

´‘π‡µ  (inducible nitric oxide synthase, iNOS) ·≈–¬’π∑’Ë √â“ß‡Õπ‰´¡åµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â·°à Cu/Zn

superoxide dismutase (SOD1), Mn superoxide dismutase (SOD2), catalase (CAT) ·≈– glutathione

peroxidase (GPx) „πµ—∫ÀπŸ∑’Ëµ‘¥æ¬“∏‘„∫‰¡âµ—∫‚¥¬«‘∏’ reverse transcription-polymerase chain reaction

(RT-PCR)  º≈°“√µ√«®·∫∫°÷Ëßª√‘¡“≥  RT-PCR  æ∫«à“°“√· ¥ßÕÕ°¢Õß¬’π‡À≈à“π’È®–‡√‘Ë¡ Ÿß¢÷Èπ®“°«—π∑’Ë 7

·≈–‡æ‘Ë¡ Ÿß ÿ¥„π«—π∑’Ë 30 ·≈–¡’·π«‚πâ¡∑’Ë®–≈¥≈ß®π°√–∑—Ëß„π«—π∑’Ë 90 „πÀπŸ∑’Ëµ‘¥æ¬“∏‘ O. viverrini  à«π„π

ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ curcumin æ∫«à“√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π SOD1, CAT ·≈– GPx  ‡æ‘Ë¡¢÷Èπ ·µà√–¥—∫°“√

· ¥ßÕÕ°¢Õß iNOS ·≈–  SOD2 ≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ “√ curcumin   √ÿª curcumin

Õ“®¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π iNOS  ·≈–‡Àπ’Ë¬«π”°“√· ¥ßÕÕ°¢Õß¬’π∑’ËµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–‡æ◊ËÕ¬—∫¬—Èß

‰π‡µ√∑’æ ‡µ√  ¥—ßπ—Èπ curcumin   Õ“®π”¡“„™â‡ªìπ “√‡§¡’∫”∫—¥‡æ◊ËÕ≈¥æ¬“∏‘ ¿“æ¢Õß‚√§æ¬“∏‘„∫‰¡âµ—∫

√«¡∑—ÈßªÑÕß°—πªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥‚√§¡–‡√Áß„π∑àÕπÈ”¥’

* π—°»÷°…“À≈—° Ÿµ√«‘∑¬“»“ µ√»“ 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

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

º≈¢Õß‡§Õ√å§Ÿ¡‘πµàÕ°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë √â“ß‡Õπ‰´¡å

Õ‘π¥‘«´‘‡∫‘≈‰πµ√‘°ÕÕ°‰´¥å´‘π‡µ   ·≈–‡Õπ‰´¡å„π°≈ÿà¡

µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √– „πÀπŸ·Œ¡ ‡µÕ√å∑’Ëµ‘¥æ¬“∏‘„∫‰¡âµ—∫
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ABSTRACT

Opisthorchiasis caused by infection with Opisthorchis viverrini is the major risk factor of

cholangiocarcinoma (CCA). The imbalance of oxidative and nitrative stress and antioxidant enzyme

defense mechanism during chronic inflammation leads to the pathophysiological disorder. Thus, using

chemopreventive agent to inhibit inflammation might reduce the severity of the disease.  In this experiment,

curcumin (a chemopreventive agent) was used to study the effect on the expression of inducible nitric oxide

synthase (iNOS) and antioxidant enzymes, such as Cu/Zn superoxide dismutase (SOD1), Mn SOD (SOD2),

catalase (CAT) and glutathione peroxidase (GPx) in the O. viverrini-infected hamsters by using reverse

transcription-polymerase chain reaction (RT-PCR) technique.  Semiquantitative RT-PCR analysis showed

that the profiles expression of iNOS, SOD1, SOD2, CAT and GPx mRNA in the liver of O. viverrini-

infected hamsters gradually increased starting from day 7, reached the peak on day 30 and tended to

decrease until day 90.  The profiles of transcriptional expression levels of these genes were positively

associated with the accumulation of inflammatory cells around the bile ducts.  In curcumin-treated groups,

these profile expression levels were similar to those in O. viverrini-infected groups but expression levels of

these genes were different.  Increased expression level of antioxidant enzymes (SOD1, CAT and GPx) but

decreased expression level of iNOS and SOD2 was observed in curcumin-treated hamsters compared with

non-treated group.  Conclusively, curcumin might inhibit the expression of iNOS and induce antioxidant

enzymes which, consequently, inhibit nitrative stress. Therefore, curcumin might be used as a chemopreventive

agent to reduce the severity of opisthorchiasis as well as to prevent the risk of CCA development..

§” ”§—≠   :  æ¬“∏‘„∫‰¡âµ—∫  ¢¡‘Èπ™—π  Õ‘π¥‘«´‘‡∫‘≈‰πµ√‘°ÕÕ°‰´¥å´‘π‡µ    ·Õπµ’ÈÕÕ° ‘́·¥π ǻ‡Õπ‰´¡å

Key  Words :  Opisthorchis viverrini,  Curcumin,  Inducible nitric oxide synthase,  Antioxidant enzyme

∫∑π”

æ¬“∏‘„∫‰¡â„πµ—∫ (Opisthorchis viverrini)

¡’‡‡À≈àß√–∫“¥„π‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ „πª√–‡∑»

‰∑¬æ∫√–∫“¥¡“°∑’Ë ÿ¥„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

´÷Ëß Õ¥ §≈âÕß°—∫Õ—µ√“§«“¡™ÿ°¢Õß‚√§¡–‡√Áß∑àÕπÈ”¥’

∑’Ëæ∫¡“°∑’Ë ÿ¥„π¿Ÿ¡‘¿“§π’È  ®“°°“√»÷°…“∑’Ëºà“π¡“

¡’À≈—°∞“πæÕ∑’Ë®–‡™◊ËÕ‰¥â«à“ °“√µ‘¥  O. viverrini   ‡ªìπ

ªí®®—¬‡ ’Ë¬ßµàÕ‚√§¡–‡√Áß∑àÕπÈ”¥’ (Haswell-Elkins

et al., 1994) ¥—ßπ—Èπæ¬“∏‘„∫‰¡âµ—∫ O. viverrini  ®÷ß

‡ªìπ “‡Àµÿ∑’Ë°àÕ„Àâ‡°‘¥ªí≠À“µàÕ ÿ¢¿“æ¢Õßª√–™“°√

„π¿Ÿ¡‘¿“§π’È∑—Èß¥â“π‚√§æ¬“∏‘·≈–‚√§¡–‡√Áß∑àÕπÈ”¥’

‡¡◊ËÕ¡’°“√µ‘¥æ¬“∏‘®–¡’°“√À≈—Ëß‡‡Õπµ‘‡®πÕÕ°¡“

°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬ ‚¥¬¡’‡´≈≈åÕ—°‡ ∫

(inflammatory cells) ™π‘¥ eosinophils, neutrophils,

macrophages, lymphocytes ‡‡≈– plasma cells ‡ªìπµâπ

„π∫√‘‡«≥∑’Ë¡’°“√Õ—°‡ ∫∑—Èß„π§π (Riganti et al.,

1989) ·≈–„π —µ«å∑¥≈Õß (Bhamarapravati et al.,

1978; Pinlaor et al., 2004b; Sripa and Kaewkes,

2000) ‡´≈≈åÕ—°‡ ∫‡À≈à“π’È®– √â“ßÕπÿ¡Ÿ≈Õ‘ √–™π‘¥

reactive oxygen species (ROS) ‡‡≈– reactive

nitrogen species (RNS) ‡æ‘Ë¡ Ÿß¢÷Èπ ≥ ∫√‘‡«≥∑’Ë¡’

°“√Õ—°‡ ∫·≈–∑”„Àâ‡°‘¥¿“«– oxidative ·≈– nitrative

DNA damage (Pinlaor et al., 2004a) ·µà‡¡◊ËÕ„Àâ

¬“¶à“æ¬“∏‘„∫‰¡âµ—∫·≈â«√–¥—∫¢Õß¥’‡ÕÁπ‡Õ∑’Ëº‘¥ª°µ‘

‡À≈à“π’È®–°≈—∫‡ªìπª°µ‘ (Pinlaor et al., 2006)
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Õ¬à“ß‰√°Áµ“¡√à“ß°“¬°Á®–¡’√–∫∫ªÑÕß°—π

°“√∫“¥‡®Á∫®“°Õπÿ¡Ÿ≈Õ‘ √– (antioxidant system)

À≈“¬√–∫∫ ‡™àπ  “√‚¡‡≈°ÿ≈¢π“¥‡≈Á° ‡Õπ‰´¡åµàÕ

µâ“πÕπÿ¡Ÿ≈Õ‘ √–  “√Õ“À“√∑’ËµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–

‡ªìπµâπ ‡æ◊ËÕ„™â„π°“√ªÑÕß°—π°“√∑”≈“¬‚¥¬Õπÿ¡Ÿ≈

Õ‘ √–µàÕµ—«‡Õß  ‡Õπ‰´¡å∑’Ë„™â„π°“√µàÕµâ“πÕπÿ¡Ÿ≈

Õ‘ √–·≈–ªÑÕß°—π„π¿“«– oxidative ·≈– nitrative

stress ¡’À≈“¬™π‘¥ ∑’Ë Ì“§—≠¡’ 3 ™π‘¥§◊Õ  superoxide

dismutase  (SOD)  æ∫∑—Èß„π‰´‚µæ≈“ ´÷¡ ‡ªìπ™π‘¥

Cu/Zn SOD (SOD1) ·≈–∑’Ëæ∫„π‰¡‚µ§Õπ‡¥√’¬

‡ªìπ™π‘¥ Mn SOD (SOD2), glutathione peroxidase

(GPx) ‡‡≈– catalase (CAT) ∑—Èß∑’ËÕ¬Ÿà¿“¬„π‡‡≈–

¿“¬πÕ°‡´≈≈å ‡Õπ‰´¡å‡À≈à“π’È®–§–µ–‰≈µåÕπÿ¡Ÿ≈

Õ‘ √–„Àâ°≈“¬‡ªìπ “√∑’Ë‰¡à¡’æ‘…À√◊Õ¡’æ‘…πâÕ¬≈ß·≈â«

¢—∫ÕÕ°∑“ß‰µ √–¥—∫¢Õß “√µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–

®–¢÷ÈπÕ¬Ÿà°—∫√–¬–‡«≈“¢Õß°“√µ‘¥‡™◊ÈÕ ·≈– —¡æ—π∏å

°—∫æ¬“∏‘ ¿“æ·≈–°“√¥”‡π‘π¢Õß‚√§ ‡™àπ „π‚√§

¡“≈“‡√’¬ (Biot et al., 2003) ·≈–‚√§æ¬“∏‘„∫‰¡â‡≈◊Õ¥

(El-Sokkary et al., 2002) ‡ªìπµâπ °“√»÷°…“°“√

· ¥ßÕÕ°¢Õß‡Õπ‰´¡åµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ“®

π”¡“„™â‡ªìπµ—«™’È«—¥§«“¡√ÿπ·√ß¢Õß‚√§‰¥â

¢¡‘Èπ¡’™◊ËÕ«‘∑¬“»“ µ√å«à“ Curcuma longa

Linn., Curcuma domestica Valeton. Zingiberaceae

·≈–¡’Õ¬ŸàÀ≈“¬™π‘¥„πª√–‡∑»‰∑¬ ‚¥¬ à«π¡“°„™â„π

°“√ª√–°Õ∫Õ“À“√‡æ◊ËÕ„Àâ‰¥â°≈‘Ëπ  “√∑’ËÕÕ°ƒ∑∏‘Ï§◊Õ

curcumin ·≈–Õπÿæ—π∏å ‡™àπ curcumin glucuronide

·≈– curcumin sulfate ÷́Ëß‡ªìπ “√ °—¥®“°¢¡‘Èπ™—π

(Curcuma longa L.) ¡’ƒ∑∏‘Ï¡“°¡“¬À≈“¬™π‘¥ ‡™àπ

≈¥°“√Õ—°‡ ∫ ≈¥°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–‰πµ√‘°ÕÕ°‰´¥å

√«¡∑—ÈßªÑÕß°—π‚√§¡–‡√Áß ‡ªìπµâπ  (Duvoix et al.,

2005; Garcea et al., 2005)  curcumin ‰¡à≈–≈“¬

„ππÈ”·µà≈–≈“¬„π acetone, dimethylsulphoxide

(DMSO) ·≈– ethanol    “¡“√∂„Àâ‚¥¬°“√°‘πÀ√◊Õ

∑“º‘«Àπ—ß‡æ◊ËÕ„™â„πª√–°Õ∫Õ“À“√·≈–√—°…“‚√§

„πÀπŸ‡¡◊ËÕ‰¥â√—∫∑“ßÕ“À“√§«“¡‡¢â¡¢âπ 1 °√—¡/°°.

º ¡„πÕ“À“√ √âÕ¬≈– 60  ¡’°“√¥Ÿ¥´÷¡„π≈”‰ â

‡¢â“°√–· ‡≈◊Õ¥ ·≈–‡¡∑“∫Õ‰≈∑å„ππÈ”¥’‰¥â‡ªìπ

curcumin glucuronide ·≈– curcumin sulfate ·≈â«

¢—∫ÕÕ°∑“ßªí  “«–  (Sharma et al., 2005)

¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß π„®„π°“√π” “√ °—¥®“°

¢¡‘Èπ§◊Õ curcumin ‡æ◊ËÕπ”¡“∑¥ Õ∫„π°“√≈¥æ¬“∏‘

 ¿“æ∑’Ë ‡°‘¥¢÷Èπ®“°‚√§æ¬“∏‘„∫‰¡âµ—∫ ÷́Ë ßÕ“»—¬

Õ¬Ÿà¿“¬„π∑àÕπÈ”¥’ ·≈–°“√≈¥æ¬“∏‘ ¿“æ¢Õß‚√§

æ¬“∏‘„∫‰¡âµ—∫Õ“®‡ªìπ«‘∏’°“√Àπ÷Ëß„π°“√≈¥ªí®®—¬

‡ ’Ë¬ß¢Õß°“√‡°‘¥‚√§¡–‡√Áß„π∑àÕπÈ”¥’µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

1. °“√ÕÕ°·∫∫°“√∑¥≈Õß   (Experimental design)

°“√»÷°…“«‘®—¬§√—Èßπ’È„™âÀπŸ·Œ¡ ‡µÕ√å (Syrian

hamster, Mesocricetus auratus)  ‡æ»ºŸâ Õ“¬ÿ 6 ∂÷ß 8

 —ª¥“Àå ®“°Àπà«¬ —µ«å∑¥≈Õß §≥–·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑Ì“°“√ªÑÕπµ—«ÕàÕπ√–¬–µ‘¥µàÕ

metacercariae ¢Õßæ¬“∏‘„∫‰¡âµ—∫·≈–„Àâ curcumin

(HOC
6
H

3
(OCH

3
)CH=CHCO

2
CH

2
  MW 368.38

Sigma, USA)  ‚¥¬·∫àßÀπŸÕÕ°‡ªìπ 4 °≈ÿà¡

°≈ÿà¡≈– 3  µ—«  ¡’°≈ÿà¡∑¥≈Õß¥—ßπ’È °≈ÿà¡∑’Ë 1  ÀπŸª°µ‘

+ Õ“À“√Õ—¥‡¡Á¥ª°µ‘ °≈ÿà¡∑’Ë 2 ÀπŸª°µ‘ + 0.25%

curcumin  º ¡„πÕ“À“√Õ—¥‡¡Á¥ª°µ‘ °≈ÿà¡∑’Ë 3 ÀπŸ∑’Ë

‰¥â√—∫æ¬“∏‘ + Õ“À“√Õ—¥‡¡Á¥ª°µ‘ °≈ÿà¡∑’Ë 4 ÀπŸ∑’Ë‰¥â

√—∫æ¬“∏‘ + 0.25% curcumin  º ¡„πÕ“À“√Õ—¥‡¡Á¥

ª°µ‘ ·≈â«∑”°“√¶à“ÀπŸ∑ÿ°°≈ÿà¡„π«—π∑’Ë 7, 14, 21, 30,

60 ·≈– 90  µ“¡≈”¥—∫

2. ¢—ÈπµÕπ°“√∑¥≈Õß   (Protocol of the study)

2.1 ◊́ÈÕª≈“¢“«¡“®“°·À≈àß√–∫“¥¢Õß

æ¬“∏‘„∫‰¡âµ—∫ ¬àÕ¬ª≈“¥â«¬ “√≈–≈“¬‡ªª ‘́π

·≈â«‡°Á∫√«∫√«¡µ—«ÕàÕπ√–¬– metacercariae ¢Õß

æ¬“∏‘„∫‰¡â„πµ—∫‡æ◊ËÕπ”¡“ªÑÕπ —µ«å∑¥≈Õß

2.2 ‡≈’È¬ß∑¥≈Õß„πÀâÕß∑¥≈Õß∑’Ë¡’Õÿ≥À¿Ÿ¡‘

22-28 Õß»“‡´≈‡´’¬  ¥â«¬Õ“À“√Õ—¥‡¡Á¥ ”‡√Á®√Ÿª

‚¥¬„Àâ°‘πª√‘¡“≥¡“°æÕ·≈–¡’πÈ”∫√√®ÿÕ¬Ÿà„π°√ß

‡≈’È¬ßÀπŸ
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2.3 ∑”°“√‡Àπ’Ë¬«π”„ÀâÀπŸ¡’°“√µ‘¥æ¬“∏‘

‚¥¬°“√ªÑÕπµ—«ÕàÕπ√–¬– metacercariae ®”π«π

50   ´’µ åµàÕÀπŸ 1  µ—« ªÑÕπ‡¢â“∑“ßª“°¢ÕßÀπŸ ‚¥¬

°“√„™â “¬¬“ß

2.4  ¶à“ÀπŸ¥â«¬ “√Õ’‡∑Õ√å„π«—π∑’Ë 7, 14, 21,

30, 60 ·≈– 90 µ“¡≈”¥—∫ ·≈â«ºà“µ—¥‡ªî¥Àπâ“∑âÕß

ÀπŸ ‡®“–‡≈◊Õ¥®“°µ“ ·≈–‡°Á∫‡Õ“∫√‘‡«≥¢—È«¢Õßµ—∫´÷Ëß

‡ªìπ∫√‘‡«≥∑’Ë¡’æ¬“∏‘Õ“»—¬Õ¬Ÿà¡“»÷°…“‚¥¬·∫àßµ—∫

ÕÕ°‡ªìπ Õß à«π§◊Õ  à«π·√°π”‰ª¥Õß„π “√≈–≈“¬

10% øÕ√å¡“≈’π  à«π∑’Ë Õßπ”‰ª °—¥ Total RNA

2.5 π”µ—∫∫√‘‡«≥¢—È«µ—∫ (hilar region)

ª√‘¡“≥ 100 ¡‘≈≈‘°√—¡ ¡“ °—¥ Total RNA ·≈â«π”

‰ª«—¥§«“¡‡¢â¡¢âπ‚¥¬µ√«®«—¥°“√¥Ÿ¥°≈◊π· ß ·≈–

‡ª≈’Ë¬π‡ªìπ cDNA ‚¥¬Õ“»—¬‡Õπ‰´¡å  Reverse

Transcriptase (RT)

2.6 ∑” RT-PCR ‡æ◊ËÕ¥Ÿ°“√· ¥ßÕÕ°¢Õß

¬’πiNOS ·≈–¬’π„π°≈ÿà¡‡Õπ‰´¡å∑’ËµàÕµâ“πÕπÿ¡Ÿ≈

Õ‘ √–§◊Õ SOD1, SOD2, CAT ·≈– GPx ¢ÕßÀπŸ

·µà≈–°≈ÿà¡∑¥≈Õß„π√–¬–‡«≈“µà“ßÊ°—π ‡ª√’¬∫‡∑’¬∫

°—∫¬’π∑’Ë¡’°“√· ¥ßÕÕ°Õ¬à“ß ¡Ë”‡ ¡ÕÀ√◊Õ¡’°“√

‡ª≈’Ë¬π·ª≈ßπâÕ¬ (house keeping gene) §◊Õ

glyceraldehyde-3-phosphate dehydrogenase

(G3PDH)

2.7  π” PCR product  ¡“·¬°„π agarose

gel Õà“πº≈¿“¬„µâ· ß UV ∂à“¬¿“æ agarose gel  ∑’Ë

‰¥â¡“«—¥§«“¡‡¢â¡¢Õß·∂∫º≈º≈‘µ®“° PCR ‚¥¬„™â

‚ª√·°√¡  Scion Image (Scion Co., Frederick,

MD, USA.)

µ“√“ß∑’Ë  1   ‰æ√‡¡Õ√å∑’Ë„™â»÷°…“

Primer Name
Sequence (5û → 3û) Product

length (bp)

SOD1F CGGATGAAGAGAGGCATGTT 165

SOD1R CACCTTTGCCCAAGTCATCT

SOD2F CCGAGGAGAAGTACCACGAG 174

SOD2R GCTTGATAGCCTCCAGCAAC

Gpx1F GGTTCGAGCCCAACTTTACA 152

GPxR CGGGGACCAAATGATGTACT

CATF TTGACAGAGAGCGGATTCCT 179

CATR AGCTGAGCCTGACTCTCCAG

iNOSF CAGCTTGGAGTTCACCCAGT 169

iNOSR CCACTCGTATTTGGGATGCT

G3PDHF CCCGTAGACAAAATGGTGAAGG 218

G3PDHR GACACATTGGGGGTAGGAACAC

3. «‘∏’°“√∑¥≈Õß

1. °“√‡µ√’¬¡µ—«ÕàÕπ√–¬– metacercariae

¢Õßæ¬“∏‘„∫‰¡â„πµ—∫ O. viverrini √–¬– metacercaria

¢Õßæ¬“∏‘„∫‰¡âµ—∫ ®–‡°Á∫®“°ª≈“«ß»åµ–‡æ’¬π®“°

·À≈àßπÈ”∏√√¡™“µ‘„π®—ßÀ«—¥¢Õπ·°àπ ‚¥¬π”ª≈“

∑’Ë‰¥â‰ªªíòπ„π “√≈–≈“¬‡ªª ‘́π (0.1% pepsin,

0.85% NaCl, 0.1% HCl) ‡ªìπ‡«≈“ 3-5 π“∑’

„πÕ—µ√“ à«π 4:6 ‚¥¬ª√‘¡“µ√ ·≈â«π”‰ª¬àÕ¬„π

shaking water bath ∑’ËÕÿ≥À¿Ÿ¡‘ 37  Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 1  ™—Ë«‚¡ß ·≈â«π”‰ª°√Õßºà“πµ–·°√ß

¢π“¥µà“ßÊ§◊Õ 1,000,  425, 106 ·≈– 50

‰¡‚§√‡¡µ√  µ“¡≈”¥—∫ ‚¥¬„™âπÈ”‡°≈◊Õ (0.85 %

NaCl) ‡ªìπµ—«‡®◊Õ®“ß  ·≈â«π”µ–°Õπ∑’Ë‰¥â‰ªÀ“

metacercaria  ¿“¬„µâ°≈âÕß dissecting microscope

2. °“√ªÑÕπµ—«ÕàÕπ√–¬– metacercariae

¢Õßæ¬“∏‘„∫‰¡â„πµ—∫ O. viverrini  „Àâ —µ«å∑¥≈Õß

π—∫ metacercaria ‡©æ“–∑’Ë¡’™’«‘µ®”π«π 50 ´’ µå

∑’Ë‡µ√’¬¡‰«âπ”¡“ªÑÕπÀπŸ·Œ¡ ‡µÕ√å ‚¥¬¥Ÿ¥æ¬“∏‘∑’Ë

π—∫®”π«π‰«â„π 0.85 % NaCl ª√‘¡“≥‰¡à‡°‘π 1

¡‘≈≈‘≈‘µ√ ªÑÕπæ¬“∏‘∑“ßª“°‚¥¬ Õ¥∑àÕ polyethylene

tube ‡¢â“À≈Õ¥Õ“À“√¢ÕßÀπŸ ·≈â«®÷ßª≈àÕ¬æ¬“∏‘
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‡¢â“‰ª„π¢≥–∑’Ë·Œ¡ ‡µÕ√å ≈∫®“°°“√¥¥â«¬Õ’‡∑Õ√å

À≈—ß®“°π—Èπª√–¡“≥ 1-3 π“∑’   ·Œ¡ ‡µÕ√å°Á®–øóôπ

°≈—∫¡“‡ªìπª°µ‘

3. °“√ °—¥ Total RNA ®“°µ—∫·≈–°“√

∑” RT-PCR ‚¥¬„™â  Trizol reagent (Invitrogen,

USA)  ÀπŸ®–∂Ÿ°¥¡ ≈∫¥â«¬ ethyl ether ·≈â«∑”°“√

ºà“·¬°µ—∫ÕÕ° ‚¥¬§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¡à„Àâ Ÿß‡°‘π

4 Õß»“‡´≈‡ ’́¬  „π¢≥–∑”  ·≈–µ—¥‡π◊ÈÕµ—∫∫√‘‡«≥

¢—È«µ—∫ª√–¡“≥ 100 ¡‘≈≈‘°√—¡ À≈—ß®“°π—Èππ”µ—∫¡“

∫¥„Àâ≈–‡Õ’¬¥¥â«¬ glass homogenizer ·≈–‡µ‘¡πÈ”¬“

Trizol ·≈–„ à 5 units DNase (Promega,  USA),

119 units ¢Õß  Ribonuclease Inhibitor (Promega,

USA) „π∫—ø‡øÕ√å (400 mM Tris-HCl, 100 mM

NaCl, 60 mM MgCl
2
 and 20 mM ditheothreitol,

pH 7.5) ·≈– °—¥ RNA ¥â«¬ phenol/chloroform

µ°µ–°Õπ¥â«¬  ethanol À≈—ß®“°π—Èπ≈–≈“¬µ–°Õπ

RNA ¥â«¬ RNase-free water (100 µl)   à«π RNA

®–∂Ÿ°π”¡“∑”°“√‡ª≈’Ë¬π‡ªìπ cDNA ‚¥¬„™â

Oligo(dT)15 primers (Promega, USA) ·≈–

M-MLV kit (Promega, USA) À≈—ß®“°π—Èπ cDNA

®–∂Ÿ°π”¡“„™â‡ªìπ¥’‡ÕÁπ‡Õ·¡à·∫∫‡æ◊ËÕ∑” PCR

4. °“√µ√«®«‘‡§√“–Àå∑“ß™‘Èπ‡π◊ÈÕ π”™‘Èπ‡π◊ÈÕ

¡“∑” paraffin embedded ·≈â«µ—¥‡π◊ÈÕ‡¬◊ËÕ¡“¬âÕ¡ ’È

hematoxylin and eosin ·≈–µ√«®°“√‡ª≈’Ë¬π·ª≈ß

∑“ßæ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

°“√»÷°…“º≈°“√· ¥ßÕÕ°¢Õß¬’π„π°≈ÿà¡

‡Õπ ‰´¡å∑’ËµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √– SOD1, SOD2, CA ·≈–

GPx ·≈–°“√· ¥ßÕÕ°¢Õß¬’π iNOS æ∫«à“¡’·∂∫

·∫π¢Õß  PCR  products  ·∂∫·∫π‡¥’¬«„π·µà≈–¬’π

·≈–¢π“¥¢Õß PCR products ¢Õß·µà≈–¬’π¡’¢π“¥

µ√ß°—∫∑’ËµâÕß°“√‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·∂∫¥’‡ÕÁπ‡Õ

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

ÀπŸ∑’Ëµ‘¥æ¬“∏‘‡ªìπ‡«≈“ 7, 14, 21, 30, 60 ·≈–

90 «—π √–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π‡À≈à“π’È ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫¬’π§«∫§ÿ¡ G3PDH  „πÀπŸ°≈ÿà¡∑’Ë 1

(ÀπŸª°µ‘ + Õ“À“√ª°µ‘) ·≈–„πÀπŸ°≈ÿà¡∑’Ë 2 (ÀπŸª°µ‘

+ curcumin)  „π«—π∑’Ë 30  ·≈–«—π∑’Ë 90 ®–

· ¥ßÕÕ°§ß∑’Ë·≈–√–¥—∫¢Õß°“√· ¥ßÕÕ°¢Õß¬’π

∑’Ë»÷°…“  „πÀπŸ∑—Èß Õß°≈ÿà¡‰¡à·µ°µà“ß°—π (‰¡à‰¥â

· ¥ßº≈)  à«π„πÀπŸ°≈ÿà¡∑’Ë 3 (ÀπŸ∑’Ëµ‘¥æ¬“∏‘ + Õ“À“√

ª°µ‘) ·∫∫·ºπ¢Õß√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π

‡À≈à“π’È„πÀπŸ°≈ÿà¡∑’Ëµ‘¥æ¬“∏‘„∫‰¡âµ—∫®–·µ°µà“ß°—π

„π·µà≈–‡«≈“À≈—ß°“√µ‘¥‡™◊ÈÕ ‚¥¬®–‡√‘Ë¡· ¥ßÕÕ° Ÿß

¢÷Èπ„π«—π∑’Ë 7 ·≈– Ÿß ÿ¥„π«—π∑’Ë 30  À≈—ß®“°π—Èπ¡’

·πâ«‚πâ¡≈¥≈ß®π∂÷ß„π«—π∑’Ë 90 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

ÀπŸ°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 2  ·≈–·∫∫·ºπ¢Õß°“√

· ¥ßÕÕ°¢Õß¬’π∑’Ë»÷°…“®– —¡æ—π∏å°—∫§«“¡Àπ“

·πàπ¢Õß®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«√Õ∫Ê ∑àÕπÈ”¥’

 à«π°“√· ¥ßÕÕ°¢Õß¬’π‡À≈à“π’È„πÀπŸ

°≈ÿà¡∑’Ë 4 (ÀπŸ∑’Ëµ‘¥æ¬“∏‘ + curcumin) ·∫∫·ºπ®–

§≈â“¬°—∫„πÀπŸ°≈ÿà¡∑’Ëµ‘¥æ¬“∏‘„∫‰¡âµ—∫·≈–‰¥â√—∫

Õ“À“√ª°µ‘ ·µà√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π®–·µ°

µà“ß°—π ·≈â«   ·µà™π‘¥¥—ßπ’È (¿“æ∑’Ë1, A)

√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π iNOS æ∫«à“

¡’√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π iNOS ¡’·π«‚πâ¡≈¥µË”

≈ß„πÀπŸ∑’Ë¡’°“√µ‘¥æ¬“∏‘·≈–‰¥â√—∫ curcumin  ‡ª√’¬∫

‡∑’¬∫°—∫ÀπŸ°≈ÿà¡∑’Ëµ‘¥æ¬“∏‘·µà‰¡à‰¥â√—∫ curcumin

„π«—π∑’Ë 7, 14, 21, 30, 60 ·≈– 90 √–¥—∫°“√

· ¥ß„π«—π∑’Ë  30 (1.58±0.10 ‡∑à“) µË”°«à“

Õ¬à“ß‡¥àπ™—¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ°≈ÿà¡∑’Ëµ‘¥æ¬“∏‘

„∫‰¡âµ—∫   ·µà‰¡à‰¥â√—∫ curcumin (1.97±0.009 ‡∑à“)

(¿“æ∑’Ë 1, B)

√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π Cu/Zn

superoxide dismutase (SOD1) „π‰´‚µæ≈“ ´÷¡

æ∫«à“¡’√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π SOD1 ¡’·π«‚πâ¡

‡æ‘Ë¡ Ÿß¢÷Èπ„πÀπŸ°≈ÿà¡∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘ ∑’Ë‰¥â√—∫

curcumin  ∑’Ë‡«≈“ 7, 14, 21, 30, 60 ·≈– 90 «—π

‚¥¬¡’°“√· ¥ßÕÕ° Ÿß¢÷Èπ‡ªìπ≈”¥—∫·≈– Ÿß∑’Ë ÿ¥

„π«—π∑’Ë 30 (2.30±0.004 ‡∑à“) À≈—ß®“°π—Èπ¡’·π«‚πâ¡

≈¥µË”≈ß®π∂÷ß„π«—π∑’Ë 90 (1.84±0.015 ‡∑à“) ‡¡◊ËÕ

‡ª√’¬∫°—∫ÀπŸ∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·µà‰¡à‰¥â√—∫

curcumin „π«—π∑’Ë 30 (2.13±0.116 ‡∑à“) ·≈–„π«—π∑’Ë
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90 (1.74±0.071) (¿“æ∑’Ë 1, C)

√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π Mn superox-

ide dismutase (SOD2) „π‰¡‚µ§Õπ‡¥√’¬ æ∫«à“

√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π SOD2 ¡’·π«‚πâ¡≈¥µË”≈ß

„πÀπŸ°≈ÿà¡∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘·≈–‰¥â√—∫ curcumin

∑’Ë ‡«≈“ 7, 14, 21, 30, 60 ·≈– 90 «—π ‚¥¬

®–≈¥µË”≈ßÕ¬à“ß™—¥‡®π„π«—π∑’Ë 30 (1.87±0.083 ‡∑à“)

‡¡◊ËÕ‡ª√’¬∫°—∫ÀπŸ∑’Ë¡’°“√µ‘¥æ¬“∏‘„∫‰¡âµ—∫·µà‰¡à‰¥â√—∫

curcumin (2.55±1.872 ‡∑à“) (¿“æ∑’Ë 1, D)

√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π catalase

(CAT) æ∫«à“¡’√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π CAT ¡’

·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ„πÀπŸ°≈ÿà¡∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘

·≈–‰¥â√—∫ curcumin ∑’Ë‡«≈“ 7, 14, 21, 30, 60 ·≈–

90 «—π ‚¥¬¡’°“√· ¥ßÕÕ° Ÿß¢÷Èπ‡ªìπ≈”¥—∫·≈– Ÿß

∑’Ë ÿ¥∑’Ë‡«≈“ 30 «—π (2.84±0.26 ‡∑à“) À≈—ß®“°π—Èπ

®–≈¥µË”≈ß®π∂÷ß„π«—π∑’Ë 90 (1.92+0.007 ‡∑à“)

‡¡◊ËÕ‡ª√’¬∫°—∫ÀπŸ∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·µà‰¡à

‰¥â√—∫ curcumin „π«—π∑’Ë 30 (2.60±0.265 ‡∑à“)

·≈–„π«—π∑’Ë 90 (1.54±0.000 ‡∑à“) (¿“æ∑’Ë 1, E)

¿“æ∑’Ë 1 · ¥ß√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π iNOS, SOD1, SOD2, CAT ·≈– GPx „πµ—∫ÀπŸ·Œ¡ ‡µÕ√å

∑’Ëµ‘¥æ¬“∏‘„∫‰¡âµ—∫ (     ) „π«—π∑’Ë 7, 14, 21, 30, 60 ·≈– 90 ‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘

∑’Ë‰¥â√—∫ curcumin (    ) §à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬ ± SD ¢ÕßÀπŸ 3 µ—«

ë
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√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π glutathione

peroxidase (GPx)  æ∫«à“¡’√–¥—∫°“√· ¥ßÕÕ°¢Õß

¬’π GPx ¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ„π°≈ÿà¡ÀπŸ∑’Ë¡’°“√µ‘¥

‡™◊ÈÕæ¬“∏‘ ∑’Ë‰¥â√—∫ curcumin  ∑’Ë‡«≈“ 7, 14, 21, 30,

60 ·≈– 90 «—π ‚¥¬¡’°“√· ¥ßÕÕ° Ÿß¢÷Èπ‡ªìπ≈”¥—∫

·≈– Ÿß∑’Ë ÿ¥„π«—π∑’Ë 30 (2.52±0.237 ‡∑à“) ·≈–

§àÕ¬Ê≈¥µË”≈ß„π«—π∑’Ë 90 (2.09±0.132 ‡∑à“)

‡¡◊ËÕ‡ª√’¬∫°—∫ÀπŸ∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·µà‰¡à

‰¥â√—∫ curcumin „π«—π∑’Ë 30 (2.16±0.387 ‡∑à“)

·≈–„π«—π∑’Ë 90 (1.82±0.338) (¿“æ∑’Ë 1, F)

°“√»÷°…“∑“ß¥â“πæ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕµ—∫

æ∫«à“ ÀπŸ∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫¡’‡´≈≈å

Õ—°‡ ∫ ®”æ«° eosinophils, neutrophils ·≈–

mononuclear cells √Õ∫Ê ºπ—ß∑àÕ∑“ß‡¥‘ππÈ”¥’∑’Ë¡’

æ¬“∏‘Õ“»—¬Õ¬Ÿà ‚¥¬®”π«π‡´≈≈åÕ—°‡ ∫®–‡æ‘Ë¡ Ÿß¢÷Èπ

´÷Ëß —¡æ—π∏å°—∫√–¬–‡«≈“¢Õß°“√µ‘¥‡™◊ÈÕ‚¥¬®–‡√‘Ë¡ Ÿß

Õ¬à“ß‡¥àπ™—¥„π«—π∑’Ë 21 ·≈– Ÿß∑’Ë ÿ¥∑’Ë  30 «—π ·≈–

§àÕ¬Ê ≈¥µË”≈ß∑’Ë 60 «—π ·≈– 90 «—π µ“¡≈”¥—∫

 à«π„πÀπŸ°≈ÿà¡∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·≈–‰¥â√—∫

curcumin æ∫«à“¡’®”π«π‡´≈≈åÕ—°‡ ∫√Õ∫Ê ∑àÕ∑“ß

‡¥‘ππÈ”¥’≈¥≈ß‡≈Á°πâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ∑’Ë¡’°“√

µ‘¥‡™◊ÈÕæ¬“∏‘‡æ’¬ßÕ¬à“ß‡¥’¬«  (¿“æ∑’Ë 2)

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

°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â„πµ—∫¡’°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë

 √â“ß‡Õπ‰´¡åÕ‘π¥‘«´‘‡∫‘≈‰πµ√‘°ÕÕ°‰´¥å´‘π‡µ√ 

‡æ‘Ë¡¢÷Èπ ÷́Ëß°“√· ¥ßÕÕ°¢Õß¬’ππ’È¡“°¢÷Èπ°Á®–¡’º≈

∑”„Àâ¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–™π‘¥‰πµ√‘°ÕÕ°‰´¥åÕÕ°

¡“ª√‘¡“≥¡“°¢÷Èπ¥â«¬ πÕ°®“°π’È¬—ß¡’°“√· ¥ßÕÕ°

¢Õß°≈ÿà¡¬’π∑’Ë √â“ß‡Õπ‰´¡åµàÕµâ“π°—∫Õπÿ¡Ÿ≈Õ‘ √–

™π‘¥ÕÕ° ‘́‡®π‡æ‘Ë¡ Ÿß¢÷Èπ¥â«¬  · ¥ß«à“°“√µ‘¥‡™◊ÈÕ

æ¬“∏‘‰¡à‡æ’¬ß·µà®–∑”„Àâ¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–™π‘¥

‰πµ√‘°ÕÕ°‰´¥å  ·µà¬—ßæ∫«à“¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–

™π‘¥ÕÕ° ‘́‡®π‡æ‘Ë¡¢÷Èπ ‚¥¬√–¥—∫°“√· ¥ßÕÕ°¢Õß

¬’π‡À≈à“π’È®–·µ°µà“ß°—π¢÷ÈπÕ¬Ÿà°—∫√–¬–‡«≈“¢Õß°“√

µ‘¥æ¬“∏‘ ‡¡◊ËÕ¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–™π‘¥ÕÕ°´‘‡®π

·≈–‰π‚µ√‡®π‡æ‘Ë¡ Ÿß¢÷Èπ®– àßº≈„Àâ ‡°‘¥¿“«–

oxidative ·≈– nitrative  stress À≈—ß®“°∑’Ë¡’°“√µ‘¥

‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ æ¬“∏‘®–¡’°“√ª≈àÕ¬·Õπµ‘‡®π¡“

°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬„Àâ¡’°“√µÕ∫ πÕß

¢Õß‡´≈≈å·≈–°√–µÿâπ°“√∑”ß“π¢Õß inflammatory

cytokines ∑’Ë‡°’Ë¬«¢âÕß„π°√–∫«π°“√Õ—°‡ ∫ ‚¥¬

‡´≈≈åÕ—∫‡ ∫®–∑”Àπâ“∑’Ë„π°“√ √â“ß‡Õπ‰´¡å ‡™àπ

NADPH oxidase, iNOS, myeloperoxidase ·≈–

eosinophil peroxidase ÷́Ëß‡Õπ‰´¡å‡À≈à“π’È®–∑”

Àπâ“∑’Ë„π°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–™π‘¥µà“ßÊ‡æ‘Ë¡¢÷Èπ∑—Èß™π‘¥

ROS ·≈– RNS ÷́ËßÕπÿ¡Ÿ≈Õ‘ √–∑—Èß Õß°≈ÿà¡π’È

 “¡“√∂∑”„Àâ‡°‘¥ DNA damage µ“¡¡“ (Ohshima

and Bartsch, 1994; Pinlaor et al., 2004a)  ¥—ßπ—Èπ

®÷ßÕ“®‡ªìπªí®®—¬‡ ’Ë¬ßÕ¬à“ßÀπ÷Ëß„π°“√‡°‘¥¡–‡√Áß

∑àÕπÈ”¥’µ“¡¡“‰¥â

¿“æ∑’Ë 2 · ¥ßº≈¢Õß curcumin  µàÕæ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ  µ—∫„πÀπŸ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ OV = O. viverrini,

Cur = curcumin, D =  day
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®“°°“√»÷°…“∑“ßæ¬“∏‘ ¿“æ„π§√—Èßπ’Èæ∫

«à“‡¡◊ËÕ„Àâ curcumin „πÀπŸ∑’Ë¡’°“√µ‘¥æ¬“∏‘ ‡´≈≈å

Õ—°‡ ∫¡’·π«‚πâ¡≈¥≈ß °“√≈¥≈ß¢Õß‡´≈≈åÕ—°‡ ∫π’È

Õ“® àßº≈µàÕ°“√À≈—Ëß “√‰´‚µ‰§πå‚¥¬°“√°√–µÿâπ„Àâ

¡’°“√ √â“ß iNOS „π‡´≈≈å macrophages ≈¥≈ß

πÕ°®“°π’È  curcumin ¬—ß “¡“√∂¬—∫¬—Èß°“√

translocation ¢Õß nuclear transcription factor

NF-kB ®“°‰´‚µæ≈“ ´¡‡¢â“ Ÿàπ‘«‡§≈’¬  NF-kB

®–§«∫§ÿ¡°“√· ¥ßÕÕ°¢Õß  iNOS ·≈– SOD2  „π

√–¥—∫°“√∂Õ¥√À— ¢Õß¬’π (transcription) ¿“¬„π

π‘«‡§≈’¬  ¥—ßπ—Èπ‡¡◊ËÕ NF-kB ∂Ÿ°¬—∫¬—Èß®÷ß àßº≈

„Àâ°“√· ¥ßÕÕ°¢Õß iNOS ·≈– SOD2 ¬—∫¬—Èß¥â«¬

(Surh et al., 2001) ®“°º≈°“√»÷°…“§√—Èßπ’È

æ∫«à“°“√· ¥ßÕÕ°¢Õß iNOS ·≈– SOD2 ¡’·π«‚πâ¡

≈¥≈ß

‡¡◊ËÕ¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–ÕÕ°¡“®”π«π

¡“°√à“ß°“¬®–¡’√–∫∫ªÑÕß°—π°“√∫“¥‡®Á∫®“°Õπÿ¡Ÿ≈

Õ‘ √– (antioxidant) ‡æ◊ËÕ‰¡à„Àâ‡°‘¥Õ—πµ√“¬µàÕ

√à“ß°“¬  ¥—Èßπ—Èπ °“√· ¥ßÕÕ°¢Õß¬’π∑’Ë √â“ß‡Õπ‰´¡å

µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–®“°°“√»÷°…“„π§√—Èßπ’È Õ“®‡ªìπ

°≈‰°Àπ÷Ëß¢Õß‚Œ µå‡æ◊ËÕ∑’Ë®–≈¥À√◊Õ°”®—¥Õπÿ¡Ÿ≈

Õ‘ √–∑’Ë‡°‘¥¢÷Èπ (Henkle-Duhrsen and Kampkotter,

2001)  ·≈–‡¡◊ËÕ„Àâ “√ curcumin ¬—ß “¡“√∂

‡Àπ’Ë¬«π”°“√· ¥ßÕÕ°¢Õß¬’π SOD, CAT ·≈– GPx

„Àâ‡æ‘Ë¡ Ÿß¢÷Èπ‡æ◊ËÕ∑”Àπâ“∑’ËµàÕµâ“π°—∫Õπÿ¡Ÿ≈Õ‘ √–

‡À≈à“π’È  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Gomez ·≈–§≥–

∑’Ë· ¥ß√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π„π°≈ÿà¡ SOD1 ,

CAT ·≈– GPx   ∑’Ë Ÿß¢÷Èπ„π ¡Õß¢ÕßÀπŸ„π à«π

hippocampus (Gomez et al., 2005) °“√»÷°…“

∑¥≈Õß„π§√—Èßπ’È Õ¥§≈âÕß°—∫√“¬ß“π°“√∑¥≈Õß‚¥¬

„Àâ 10 µM curcumin  “¡“√∂≈¥°“√ √â“ß ROS „π

‡´≈≈å  macrophage „πÀπŸ rat (Joe and Lokesh,

1994) √«¡∑—Èß¬—∫¬—Èß°“√ √â“ß H
2
O

2
 (Sen et al.,

2005) µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–™π‘¥ O
2

ë-  (Mishra et al.,

2004) ·≈– ëOH (Tonnesen et al., 2002) ·≈–

¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– NO (Chan et al., 2005) ®÷ß

∑”„Àâ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß “√µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ∑’Ë¡’°“√µ‘¥‡™◊ÈÕæ¬“∏‘·µà‰¡à‰¥â√—∫

curcumin πÕ°®“°π’È curcumin ·≈–Õπÿæ—π∏ÿå¬—ß

 “¡“√∂≈¥°“√Õ—°‡ ∫‰¥â (Mazumder et al., 1995)

·≈–¡’ƒ∑∏‘ÏªÑÕß°—πµ—∫Õ—°‡ ∫††‚¥¬ curcumin  “¡“√∂

ªÑÕß°—π°“√Õ—°‡ ∫‡π◊ËÕß®“° “√æ‘…  ·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß

¡–‡√Áß  (Hanif et al., 1997) √«¡∑—Èß¡’°“√π” curcumin

¡“„™â‡æ◊ËÕ≈¥æ¬“∏‘ ¿“æ¢Õß‚√§µ‘¥‡™◊ÈÕª√ ‘µ ¥—ß∑’Ë

√“¬ß“π„πÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ curcumin º ¡„πÕ“À“√

 “¡“√∂≈¥æ¬“∏‘ ¿“æ¢Õß‚√§ ‡™àπ °“√∑¥≈Õß„π

ÀπŸ∑’Ëµ‘¥‡™◊ÈÕ¡“≈“‡√’¬ (Reddy et al., 2005) „πÀπŸ∑’Ë

µ‘¥‡™◊ÈÕ  Leishmania  (Arendse et al., 2005) ·≈–

„πÀπŸ∑’Ëµ‘¥‡™◊ÈÕ coccidia (Allen et al., 1998) ‡ªìπµâπ

 √ÿªº≈°“√«‘®—¬

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

curcumin ¡’·π«‚πâ¡¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß‡Õπ‰´¡å

iNOS ·≈– SOD2 ·≈–‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß

‡Õπ‰´¡å„π°≈ÿà¡µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡æ◊ËÕ≈¥¿“«°“√≥å

‡°‘¥‰π‡µ√µ’æ  ‡µ√  ¥—ßπ—Èπ curcumin  πà“®–

 “¡“√∂≈¥æ¬“∏‘ ¿“æ¢Õß°“√‡°‘¥‚√§æ¬“∏‘„∫‰¡â

„πµ—∫  ·≈–πà“®–π”¡“æ—≤π“„™â„πºŸâªÉ«¬„πÕπ“§µ

µàÕ‰ª

¢âÕ‡ πÕ·π–

1. ‡π◊ËÕß®“°°“√»÷°…“„π§√—Èßπ’È„™âµ—«Õ¬à“ß

πâÕ¬ (ÀπŸ “¡µ—«„π·µà≈–°≈ÿà¡) ¥—ßπ—Èπ ‡æ◊ËÕ„Àâ‡ÀÁπº≈

™—¥‡®π·≈–·µ°µà“ß∑“ß ∂‘µ‘ §«√‡æ‘Ë¡®”π«πµ—«Õ¬à“ß

∑’Ë»÷°…“

2. °“√µ√«®√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π

‚¥¬«‘∏’ semi-quantitative RT-PCR Õ“®∫Õ°‰¥â

‰¡à™—¥‡®π ¥—ßπ—Èπ°“√µ√«®‚¥¬«‘∏’ quantitive RT-PR

(real-time RT-PCR technique) §«√»÷°…“‡æ‘Ë¡‡µ‘¡

3. °“√∫Õ°§«“¡√ÿπ·√ß¢Õßæ¬“∏‘ ¿“æ

¢Õßµ—∫‚¥¬µ√«®‡©æ“–Œ’ ‚µæ¬“∏‘Õ“®‰¡à “¡“√∂

∫Õ°‰¥â™—¥‡®π °“√µ√«®∑“ß™’«‡§¡’Õ¬à“ßÕ◊ËπÊ ‡™àπ
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‡Õπ‰´¡åµ—∫ alanine aminotransferase (ALT)

·≈–√–¥—∫°“√∑”≈“¬‰¢¡—π‚¥¬Õπÿ¡Ÿ≈Õ‘ √– §◊Õ

malondialdehyde (MDA) √–¥—∫°“√ √â“ß‰π‡µ√µ/

‰π‰µ√  §«√»÷°…“‡æ‘Ë¡‡µ‘¡

°‘µµ‘°√√¡ª√–°“»

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

¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑ÿπ«‘®—¬§≥–·æ∑¬»“ µ√å

ª√–®”ªï 2550 ·≈–»Ÿπ¬å«‘®—¬æ¬“∏‘„∫‰¡âµ—∫·≈–

¡–‡√Áß„π∑àÕπÈ”¥’ ∑’Ë‰¥â„Àâ∑ÿπ π—∫ πÿπ°“√∑”«‘®—¬

„π§√—Èßπ’È
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