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∫∑§—¥¬àÕ
æ¬“∏‘„∫‰¡âµ—∫„π«ß»å Opisthorchiidae ∑’Ë ”§—≠∑“ß°“√·æ∑¬å¡’Õ¬Ÿà 3 ™π‘¥ ‰¥â·°à Clornorchis sinensis, Opisthorchis

felineus ·≈– Opisthorchis viverrini ‚¥¬¡’√“¬ß“π°“√µ‘¥‡™◊ÈÕ„πª√–™“°√∑—Ë«‚≈°°«à“ 40 ≈â“π§π ·≈–¡“°°«à“ 700 ≈â“π§π
∑’Ë¡’‚Õ°“ ‡ ’Ë¬ß„π°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫‡À≈à“π’È ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßæ¬“∏‘ O. viverrini π—Èπ‡ªìπµ—«°√–µÿâπ„Àâ‡°‘¥‚√§¡–‡√Áß∑àÕπÈ”¥’
®÷ß∂Ÿ°®—¥„Àâ‡ªìπ “√°àÕ¡–‡√Áß™π‘¥∑’Ë 1 ªí®®ÿ∫—ππ’È¬—ß‰¡à “¡“√∂∑’Ë®–µ√«®«‘π‘®©—¬¡–‡√Áß∑àÕπÈ”¥’„π√–¬–‡∫◊ÈÕßµâπ‰¥âÕ¬à“ß·¡àπ¬”
ºŸâªÉ«¬ à«π„À≠à¡—°¡“æ∫·æ∑¬åÀ≈—ß®“°‡ªìπ¡–‡√Áß√–¬–√ÿπ·√ß·≈â« ·≈–¡—°®–‡ ’¬™’«‘µÀ≈—ß®“°π—Èπ¿“¬„π 3 ∂÷ß 6 ‡¥◊Õπ  æ¬“∏‘
O. viverrini π’È√–∫“¥Õ¬Ÿà„πª√–‡∑»·∂∫¿Ÿ¡‘¿“§‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ‚¥¬‡©æ“–„πª√–‡∑»‰∑¬æ∫¡’°“√µ‘¥‡™◊ÈÕ Ÿß°«à“ 9 ≈â“π
§π ®÷ß∑”„Àâª√–‡∑»‰∑¬ Ÿ≠‡ ’¬§à“„™â®à“¬„π°“√√—°…“·≈–§«∫§ÿ¡ªÑÕß°—π‚√§æ¬“∏‘„∫‰¡âµ—∫π’È°«à“ 120 ≈â“π‡À√’¬≠ À√—∞µàÕªï
«‘∏’°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫∑’Ë¡’§«“¡∂Ÿ°µâÕß·≈–§«“¡‰« Ÿß®÷ß¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘ËßµàÕ°“√§«∫§ÿ¡ ªÑÕß°—π
·≈–√—°…“‚√§µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ªí®®ÿ∫—π«‘∏’∑’Ëπ‘¬¡„™â„π°“√µ√«®«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫¡’Õ¬Ÿà
3 «‘∏’ ‚¥¬«‘∏’∑’Ë∂◊Õ‡ªìπ¡“µ√∞“π§◊Õ«‘∏’°“√∑“ßª√ ‘µ«‘∑¬“ ´÷ËßÕ“»—¬À≈—°°“√µ√«®À“√–¬–«‘π‘®©—¬ ‡™àπ ‰¢àæ¬“∏‘„πÕÿ®®“√–ºŸâµ‘¥‡™◊ÈÕ
‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå‡ªìπÀ≈—° ·µà‡ªìπ«‘∏’∑’Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“–µË” ‡π◊ËÕß®“°¡’¢âÕ®”°—¥¢Õß∑—°…–·≈–§«“¡™”π“≠„π°“√
®”·π°≈—°…≥–¢Õß‰¢àæ¬“∏‘ ¥—ßπ—Èπ«‘∏’°“√∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π·≈–«‘∏’°“√µ√«®∑“ßÕ≥Ÿ™’««‘∑¬“®÷ß∂Ÿ°æ—≤π“¢÷Èπ‡æ◊ËÕ™à«¬µ√«®
«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ O. viverrini „Àâ¡’§«“¡‰«·≈–§«“¡®”‡æ“–¡“°¢÷Èπ ∫∑§«“¡©∫—∫π’È‰¥â√«∫√«¡¢âÕ¡Ÿ≈°“√µ√«®
«‘π‘®©—¬æ¬“∏‘„∫‰¡âµ—∫‚¥¬«‘∏’∑“ßª√ ‘µ«‘∑¬“ ¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“ ·≈–Õ≥Ÿ™’««‘∑¬“ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√µ√«®«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕ
æ¬“∏‘„∫‰¡âµ—∫∑’Ë‡À¡“– ¡·≈–¡’ª√– ‘∑∏‘¿“æµàÕ‰ª

§” ”§—≠: ‚√§µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ Opisthorchis viverrini, «‘∏’°“√µ√«®«‘π‘®©—¬
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Diagnostic tools for human opisthorchiasis
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Abstract
Liver flukes of the family Opisthorchiidae consist of three medically important species, namely Clonorchis

sinensis, Opisthorchis felineus and Opisthorchis viverrini.  These liver flukes infect at least 40 million people and
estimated 700 million people worldwide are at risk of being infected. Of the three currently recognized species, only
O. viverrini is classified as a type 1 carcinogen because of its role as an initiator of chronic inflammation leading
to subsequent development of cholangiocarcinoma (CCA). At present, there is no early diagnosis of CCA,
the patients usually come to the doctor with advanced stages and die within 3 - 6 months. Importantly, this species
of liver fluke is most commonly found in Southeast Asia. Especially, an estimated 9 million people are infected
in Thailand, that the cost of treatment of opisthorchiasis is approximately $120 million dollars annually for lost
wages and medical care. High accuracy and sensitivity diagnostic methods are therefore required for efficient
control, prevention and treatment of opisthorchiasis. To date, there are three main methods for opisthorchiasis
diagnosis, i.e. parasitological method, which is standard method for microscopy-based identification of diagnosis
stage such as egg in fecal sample. However, its sensitivity and specificity are low due to limitations of skill
and expert of distinguishing egg morphology. Thus, immunological methods and molecular methods to identify
the opisthorchiasis were developed to improve sensitivity and specificity of diagnostic tools. This review article
aims to compile all opisthorchiasis diagnostic methods in order to obtain the suitable guideline for the effective
diagnosis of opisthorchiasis.
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æ¬“∏‘„∫‰¡âµ—∫
æ¬“∏‘„∫‰¡âµ—∫„π«ß»å Opisthorchiidae ∑’Ë ”§—≠∑“ß°“√

·æ∑¬å¡’ 3 ™π‘¥ ‰¥â·°à æ¬“∏‘„∫‰¡âµ—∫ Clonorchis sinensis
√–∫“¥Õ¬Ÿà„πª√–‡∑»®’π ‡°“À≈’ ‰µâÀ«—π ·≈–∑“ßµÕπ‡Àπ◊Õ
¢Õß‡«’¬µπ“¡ æ¬“∏‘„∫‰¡âµ—∫ Opisthorchis felineus √–∫“¥
„πª√–‡∑»·∂∫∑«’ª¬ÿ‚√ªµ–«—πÕÕ° ·≈–æ¬“∏‘ „∫‰¡âµ—∫
Opisthorchis viverrini √–∫“¥„πª√–‡∑»‰∑¬ ≈“« °—¡æŸ™“
·≈–‡«’¬µπ“¡µÕπ°≈“ß(1,2) æ¬“∏‘µ—«‡µÁ¡«—¬®–¡’ Õß‡æ»
„πµ—«‡¥’¬«°—π (hermaphrodite) ≈”µ—«·∫π§≈â“¬„∫‰¡â
«ß®√™’«‘µ¢Õßæ¬“∏‘„∫‰¡âµ—∫‡À≈à“π’È (√Ÿª∑’Ë 1)(3) µâÕßÕ“»—¬
æ“À–µ—«°≈“ß 3 ™π‘¥ ‚¥¬ÀÕ¬‰´ (Bithynia spp)
‡ªìπæ“À–µ—«°≈“ß∑’Ë 1 (first intermediate host) °‘π‰¢à
¢Õßæ¬“∏‘∑’Ë¡’√–¬–µ—«ÕàÕπÕ¬Ÿà¿“¬„π (embryonated egg)
´÷Ëßªπ‡ªóôÕπÕ¬Ÿà„π·À≈àßπÈ” ®“°π—Èπµ—«ÕàÕπ®–øí°ÕÕ°®“°‰¢à
æ—≤π“·≈–‡æ‘Ë¡®”π«π·∫∫‰¡àÕ“»—¬‡æ»®π°≈“¬‡ªìπ√–¬–
‡´Õ√å§“‡√’¬ (cercariae) ·≈–ÕÕ°®“°ÀÕ¬µ—«°≈“ß∑’Ë 1 ‡¢â“ Ÿà
µ—«°≈“ß∑’Ë 2 (second intermediate host) ‡ªìπª≈“„π«ß»å
ª≈“µ–‡æ’¬π°«à“ 18 ™π‘¥ ‰¥â·°à ª≈“µ–‡æ’¬π ª≈“°√– Ÿ∫
ª≈“¢“«π“(1) ‡ªìπµâπ ®πæ—≤π“‰ª‡ªìπ√–¬–µ‘¥µàÕ metacercariae
Õ¬Ÿà„πª≈“‡À≈à“π—Èπ ·≈–‡¡◊ËÕ —µ«å¡’°√–¥Ÿ° —πÀ≈—ß‡™àπ  ÿπ—¢ ·¡«
√«¡∑—Èß¡πÿ…¬å´÷Ëß‡ªìπæ“À– ÿ¥∑â“¬ (final host) °‘πª≈“¥‘∫
∑’Ëªπ‡ªóôÕπ√–¬–µ‘¥µàÕ¢Õßæ¬“∏‘„∫‰¡âµ—∫®–æ—≤π“°≈“¬‡ªìπ
æ¬“∏‘µ—«‡µÁ¡«—¬Õ“»—¬Õ¬Ÿà„π∑àÕπÈ”¥’µàÕ‰ª(1)  ‚¥¬æ¬“∏‘µ—«·°à
®–Õ“»—¬Õ¬Ÿà„π∑àÕ∑“ß‡¥‘ππÈ”¥’¢Õß¡πÿ…¬å‰¥âπ“π°«à“ 25 ªï(4)

‚√§æ¬“∏‘„∫‰¡âµ—∫ (Opisthorchiasis)
‚√§æ¬“∏‘„∫‰¡âµ—∫¬—ß¡’°“√√–∫“¥·≈–‡ªìπªí≠À“ ”§—≠

∑“ß “∏“√≥ ÿ¢¢ÕßÀ≈“¬ª√–‡∑» ‚¥¬æ∫°“√µ‘¥‡™◊ÈÕæ¬“∏‘
„∫‰¡âµ—∫∑—Èß 3 ™π‘¥π’È√«¡°«à“ 40 ≈â“π§π ·≈–¡’ºŸâ∑’Ë¡’§«“¡
‡ ’Ë¬ß„π°“√µ‘¥‡™◊ÈÕÕ’°¡“°°«à“ 700 ≈â“π§π∑—Ë«‚≈°(5,6) °“√µ‘¥
‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫Õ“®‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘„¥Ê „π°√≥’

∑’Ëµ‘¥‡™◊ÈÕ„πª√‘¡“≥πâÕ¬ ¢≥–‡¥’¬«°—π°Á “¡“√∂æ∫Õ“°“√‰¥â
À≈“¬√–¥—∫¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥·≈–√–¬–‡«≈“¢Õß°“√µ‘¥‡™◊ÈÕ(7)

‡™àπ ∑âÕßºŸ° πÈ”Àπ—°≈¥ µ—«‡À≈◊Õß µ“‡À≈◊Õß ‡π◊ËÕß®“°∑àÕ
πÈ”¥’Õÿ¥µ—π µ—∫‚µ ∑àÕπÈ”¥’Õ—°‡ ∫ (cholangitis) ®π°√–∑—Ëß
æ—≤π“°≈“¬‰ª‡ªìπ¡–‡√Áß∑àÕπÈ”¥’ (cholangiocarcinoma)
Õ¬à“ß‰√°Áµ“¡„π®”π«πæ¬“∏‘„∫‰¡âµ—∫∑—Èß 3 ™π‘¥ ∑’Ë°≈à“«¢â“ßµâπ
¡’‡æ’¬ßæ¬“∏‘„∫‰¡âµ—∫™π‘¥ O. viverrini ‡∑à“π—Èπ∑’Ë∂Ÿ°®—¥„Àâ
‡ªìπ “√°àÕ¡–‡√Áß™’«¿“æ„π°≈ÿà¡∑’Ë 1(8) ‡π◊ËÕß®“°¡’°“√æ‘ Ÿ®πå
·≈â««à“æ¬“∏‘ O. viverrini ‡ªìπ “‡Àµÿ ”§—≠¢Õß°“√Õ—°‡ ∫
‡√◊ÈÕ√—ß„π∑àÕπÈ”¥’·≈– “¡“√∂æ—≤π“°≈“¬‰ª‡ªìπ¡–‡√Áß∑àÕπÈ”¥’
‰¥â„π∑’Ë ÿ¥(9,10) ¬‘Ëß‰ª°«à“π—Èπ „πª√–‡∑»‰∑¬¬—ß§ß¡’Õ—µ√“°“√
µ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrrini §àÕπ¢â“ß Ÿß ‚¥¬¡’√“¬ß“πºŸâµ‘¥‡™◊ÈÕ
°«à“ 9 ≈â“π§π(11) ‚¥¬æ∫«à“¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ¡’Õÿ∫—µ‘°“√≥å¢ÕßºŸâµ‘¥‡™◊ÈÕ Ÿß ÿ¥‡©≈’Ë¬ª√–¡“≥√âÕ¬≈–
19.3 ·≈– 15.7 µ“¡≈”¥—∫(12) ®“°°“√ ”√«®°“√µ‘¥‡™◊ÈÕ
æ¬“∏‘„∫‰¡âµ—∫„π∫√‘‡«≥æ◊Èπ∑’Ë≈ÿà¡·¡àπÈ”™’ æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ
 Ÿß∂÷ß√âÕ¬≈– 78(13) ·≈–‡©æ“–®—ßÀ«—¥¢Õπ·°àπ‡æ’¬ß·Ààß‡¥’¬«
æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫‡©≈’Ë¬√âÕ¬≈– 24.5  √«¡∑—Èß
æ∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’‚¥¬‡©≈’Ë¬ 118.8 §π
„πª√–™“°√ 1 · π§π(10,13) ´÷Ëß®“°ªí≠À“°“√µ‘¥‡™◊ÈÕæ¬“∏‘
„∫‰¡âµ—∫π’È ª√–‡∑»‰∑¬µâÕß‡ ’¬§à“„™â®à“¬„π°“√§«∫§ÿ¡ ªÑÕß°—π
·≈–√—°…“ °«à“ªï≈–ª√–¡“≥ 120 ≈â“π‡À√’¬≠ À√—∞œ(14) ªí®®ÿ∫—π
π’È¬—ß‰¡à “¡“√∂∑’Ë®–µ√«®«‘π‘®©—¬¡–‡√Áß∑àÕπÈ”¥’„π√–¬–‡∫◊ÈÕßµâπ
‰¥âÕ¬à“ß·¡àπ¬” ºŸâªÉ«¬ à«π¡“°¡—°®–¡“æ∫·æ∑¬åÀ≈—ß®“°‡ªìπ
¡–‡√Áß√–¬–√ÿπ·√ß·≈â« ·≈–¡—°®–‡ ’¬™’«‘µÀ≈—ß®“°π—Èπ¿“¬„π
3 ∂÷ß 6 ‡¥◊Õπ(15) ¥—ßπ—Èπ°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â
µ—∫´÷Ëß‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’∑’Ë¡’§«“¡∂Ÿ°µâÕß·≈–
·¡àπ¬” ®÷ß¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘ËßµàÕ°“√§«∫§ÿ¡ ªÑÕß°—π ·≈–
√—°…“‚√§æ¬“∏‘„∫‰¡âµ—∫·≈–¡–‡√Áß∑àÕπÈ”¥’„Àâ¡’ª√– ‘∑∏‘¿“æ
 Ÿß ÿ¥
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√Ÿª∑’Ë 1 «ß®√™’«‘µ¢Õßæ¬“∏‘„∫‰¡âµ—∫ [¥—¥·ª≈ß®“° Saijuntha (2007)]

°“√µ√«®«‘π‘®©—¬ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ (Diagnosis
of human opisthorchiasis)

«‘∏’°“√µ√«®«‘π‘®©—¬‚√§æ¬“∏‘„∫‰¡âµ—∫ O. viverrini π—Èπ
‰¥â¡’°“√æ—≤π“¡“Õ¬à“ßµàÕ‡π◊ËÕß π—∫µ—Èß·µà«‘∏’°“√∑“ßª√ ‘µ«‘∑¬“
∑’Ë¬Õ¡√—∫«à“‡ªìπ«‘∏’¡“µ√∞“π ·µà¬—ß¡’¢âÕ®”°—¥Õ¬ŸàÀ≈“¬ª√–°“√
¥—ßπ—Èπ«‘∏’°“√µ√«®∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π √«¡∑—Èß«‘∏’∑“ßÕ≥Ÿ™’««‘∑¬“
®÷ß‰¥â∂Ÿ°æ—≤π“¢÷Èπ¡“‡æ◊ËÕ™à«¬„Àâ°“√µ√«®«‘π‘®©—¬¡’§«“¡∂Ÿ°µâÕß
·¡àπ¬” √«¡∑—Èß¡’§«“¡‰«·≈–§«“¡®”‡æ“–∑’Ë Ÿß¢÷Èπ

1. °“√µ√«®«‘π‘®©—¬∑“ßª√ ‘µ«‘∑¬“ (Parasitological

diagnosis methods)

°“√µ√«®«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini ‚¥¬
Õ“»—¬«‘∏’°“√∑“ßª√ ‘µ«‘∑¬“π—Èπ¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬«‘∏’ ‡™àπ simple
smear, Kato thick smear, formalin ether concentration
technique (FECT) Õ¬à“ß‰√°Áµ“¡ «‘∏’°“√‡À≈à“π’È≈â«π·≈â«·µà
µâÕßÕ“»—¬∑—°…–·≈–§«“¡™”π“≠Õ¬à“ß¡“° ‚¥¬‡©æ“–
°“√µ√«®À“‰¢à¢Õßæ¬“∏‘ O. viverrini ¥â«¬«‘∏’ Kato thick
smear ‡æ√“–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ FECT ÷́Ëß‡ªìπ«‘∏’
¡“µ√∞“π·≈â« æ∫«à“«‘∏’ Kato thick smear „Àâ§«“¡‰«‡æ’¬ß

√âÕ¬≈– 85 ‡∑à“π—Èπ(16) ¬‘Ëß‰ª°«à“π—Èπ‰¢à¢Õßæ¬“∏‘ O. viverrini
¡’§«“¡§≈â“¬§≈÷ß°—∫‰¢à¢Õßæ¬“∏‘„∫‰¡â≈”‰ â¢π“¥‡≈Á° (minute
intestinal fluke) À≈“¬™π‘¥ (√Ÿª∑’Ë 2) ∑’Ë¡’°“√√–∫“¥Õ¬Ÿà„π
æ◊Èπ∑’Ë‡¥’¬«°—π ‡™àπ Haplorchis sp., Phaneropsolus sp.,
Stellantchasmus sp. ∑”„Àâ¡’‚Õ°“ æ∫°“√µ‘¥‡™◊ÈÕæ¬“∏‘
∑—Èß Õß°≈ÿà¡π’È√à«¡°—π‰¥â ¥—ßπ—Èπ§«“¡™”π“≠„π°“√®”·π°
§«“¡·µ°µà“ß¢Õß≈—°…≥–‰¢à√–À«à“ßæ¬“∏‘∑—Èß Õß°≈ÿà¡π’È®÷ß¡’
§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß ‚¥¬≈—°…≥–¢Õß‰¢àæ¬“∏‘„∫‰¡âµ—∫
¡’§«“¡·µ°µà“ß®“°æ¬“∏‘„∫‰¡â≈”‰ â¢π“¥‡≈Á°§àÕπ¢â“ß™—¥‡®π
§◊Õ ‰¢àæ¬“∏‘ O. viverrini ¡’√Õ¬§Õ¥µ√ßΩ“ªî¥ (operculum)
‡√’¬°«à“‰À≈à (shoulder) ´÷Ëß¡Õß‡ÀÁπ‰¥â™—¥‡®π ·≈–¡’ªÿÉ¡‡≈Á°Ê
(knob) µ√ß à«π∑â“¬ ´÷Ëß≈—°…≥–‡À≈à“π’È®–‰¡àæ∫À√◊Õ‰¡à‡¥àπ
™—¥„π‰¢à¢Õßæ¬“∏‘„∫‰¡â≈”‰ â¢π“¥‡≈Á° πÕ°®“°π’Èº‘«¿“¬πÕ°
¢Õß‡ª≈◊Õ°‰¢àæ¬“∏‘ O. viverrini ®–¡’≈—°…≥–¢√ÿ¢√–§≈â“¬
‡ª≈◊Õ°¢Õßº≈ melon (musk-melon) ´÷Ëß®–‡ÀÁπ‰¥â™—¥‡®π
‡¡◊ËÕ¥Ÿ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ (√Ÿª∑’Ë 2) Õ¬à“ß‰√°Áµ“¡
°“√µ√«®«‘π‘®©—¬¥â«¬«‘∏’∑“ßª√ ‘µ«‘∑¬“Õ“®‡°‘¥§«“¡º‘¥æ≈“¥
‰¥âÀ“°ºŸâµ√«®‰¡à¡’§«“¡™”π“≠‡æ’¬ßæÕ
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¥—ßπ—Èπ®÷ß‰¥â¡’°“√æ—≤π“«‘∏’°“√µ√«®∑“ßª√ ‘µ«‘∑¬“‡æ◊ËÕ
„Àâ°“√®”·π°‰¢à¢Õßæ¬“∏‘„∫‰¡âµ—∫¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”
¡“°¢÷Èπ ‚¥¬Õ“»—¬°“√‡ª√’¬∫‡∑’¬∫≈—°…≥–§«“¡·µ°µà“ß¢Õß
‡ª≈◊Õ°‰¢à(17,18) (√Ÿª∑’Ë 2) ‡™àπ °“√¬âÕ¡¥â«¬ potassium
permanganate ™à«¬„Àâ¡Õß‡ÀÁπ≈—°…≥–∑’Ë¢√ÿ¢√–¢Õß‡ª≈◊Õ°
‰¢àæ¬“∏‘ „∫‰¡âµ—∫‰¥âßà “¬·≈–·¬°ÕÕ°®“°‰¢à¢Õßæ¬“∏‘
Haplorchis taichui ·≈– Phaneropsolus bonnei ‰¥â¥’¬‘Ëß
¢÷È π(19) πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√®”·π°‰¢à¢Õßæ¬“∏‘
O. viverrini ‚¥¬„™â«‘∏’ FECT ·≈â«∑”°“√ °—¥´È”¥â«¬ diethyl
ether ®–∑”„Àâ‡»…µ–°ÕπÕÿ®®“√–∑’Ëªπ‡ªóôÕπ¡’§«“¡„ ¢÷Èπ
·µà diethyl ether ‡ªìπ “√∑’ËÕ—πµ√“¬ √–‡À¬·≈–µ‘¥‰øßà“¬
¥—ßπ—ÈπÀ“°µâÕß°“√‡°Á∫µ–°ÕπÕÿ®®“√–‰«â‡ªìπ‡«≈“π“πÕ“®„™â “√
ethyl acetate ·∑π‰¥â‡™àπ°—π(20) πÕ°®“°π’È Pasuralertsakul
·≈–§≥– (2005) ‰¥â∑”°“√¬âÕ¡µ–°ÕπÕÿ®®“√–∑’Ë‰¥â®“°«‘∏’
FECT ¥â«¬ ’ methylene blue ‚¥¬∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡
‡¢â¡¢âπ¢Õß ’∑’Ë„™â¬âÕ¡ ·≈–æ∫«à“§«“¡‡¢â¡¢âπ¢Õß ’∑’Ë√âÕ¬≈–
0.032 (w/v) π—Èπ∑”„Àâ‡ÀÁπ§«“¡·µ°µà“ß¢Õß‰¢àæ¬“∏‘™—¥‡®π
∑’Ë ÿ¥ ‚¥¬„Àâ§à“§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬” Ÿß∂÷ß√âÕ¬≈– 95(21)

·µàÕ¬à“ß‰√°Áµ“¡∂÷ß·¡â®–¡’°“√æ—≤π“«‘∏’°“√µ√«®∑“ß
ª√ ‘µ«‘∑¬“„Àâ¡’§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬”¡“°¢÷Èπ¥—ß∑’Ë°≈à“«¡“

·≈â«¢â“ßµâπ ·µà«‘∏’°“√‡À≈à“π’È°Á¬—ßµâÕßÕ“»—¬§«“¡™”π“≠„
π°“√®”·π°§«“¡·µ°µà“ß¢Õß≈—°…≥–‰¢àæ¬“∏‘ √«¡∑—Èß
§«“¡‰«„π°“√µ√«®«‘π‘®©—¬¬—ß§àÕπ¢â“ßµË” ‚¥¬‡©æ“–„π√“¬∑’Ë
¡’°“√µ‘¥‡™◊ÈÕª√‘¡“≥πâÕ¬ (πâÕ¬°«à“ 20 µ—«) Õ“®µ√«®‰¡àæ∫
‰¢à„πÕÿ®®“√–¢ÕßºŸâµ‘¥‡™◊ÈÕ(22) ∑”„Àâ°“√«‘π‘®©—¬¡’¢âÕ®”°—¥
¥—ßπ—Èπ«‘∏’°“√µ√«®«‘π‘®©—¬¥â«¬À≈—°°“√·≈–‡∑§π‘§Õ◊ËπÊ
®÷ß¡’§«“¡®”‡ªìπ·≈–∂Ÿ°æ—≤π“¢÷Èπ¡“‡æ◊ËÕ·°âªí≠À“„π‡√◊ËÕß¥—ß
°≈à“« ´÷Ëß¡’∑—Èß«‘∏’°“√∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π·≈–«‘∏’∑“ßÕ≥Ÿ™’««‘∑¬“

2. °“√µ√«®«‘π‘®©—¬∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π  (Immunological

diagnosis methods)

‚¥¬°“√µ√«®∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π “¡“√∂µ√«®À“·Õπµ‘∫Õ¥’
(antibody; Ab) ¢ÕßºŸâµ‘¥‡™◊ÈÕ∑’Ë √â“ß¢÷Èπ¡“ À√◊Õµ√«®À“
·Õπµ‘‡®π (antigen; Ag) ∑’Ëæ¬“∏‘À≈—ËßÀ√◊Õª≈àÕ¬ÕÕ°¡“
„π ‘Ëß àßµ√«® ´÷Ëß«‘∏’°“√µ√«®«‘π‘®©—¬∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—ππ’È‡ªìπ
ª√–‚¬™πåÕ¬à“ß¡“°„π°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡â
µ—∫„π√–¬–·√°Ê √«¡∑—Èß„™â‡æ◊ËÕ°“√»÷°…“∑“ß√–∫“¥«‘∑¬“‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

2.1 °“√µ√«®À“·Õπµ‘ ∫Õ¥’ µà Õæ¬“∏‘ „ ∫ ‰ ¡â µ— ∫

O. viverrini „πºŸâµ‘¥‡™◊ÈÕ

®“°°“√»÷°…“°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π¢Õß°“√µ‘¥‡™◊ÈÕ

√Ÿª∑’Ë 2 √Ÿª‰¢àæ¬“∏‘„∫‰¡âµ—∫‡∑’¬∫°—∫æ¬“∏‘„∫‰¡â™π‘¥Õ◊Ëπ∑’Ë√Ÿª√à“ß·≈–≈—°…≥–‰¢à§≈â“¬§≈÷ß°—π ·∂«∫π· ¥ß√Ÿª∂à“¬
®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ ·∂«≈à“ß· ¥ß√Ÿª∂à“¬®“°°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“  [¥—¥·ª≈ß®“° Ditrich ·≈–§≥–
(1992), Kaewkes (2003)]



203J Med Tech Phy Ther ë Vol.21 No.3 ë SEPTEMBER - DECEMBER 2009

æ¬“∏‘„∫‰¡âµ—∫„π —µ«å∑¥≈Õßæ∫¡’°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π
‚¥¬‡°‘¥°“√Õ—°‡ ∫·∫∫‡©’¬∫æ≈—π (acute inflammation)
∫√‘‡«≥∂ÿßπÈ”¥’„π™à«ß 7-14 «—π·√°À≈—ß®“°µ‘¥‡™◊ÈÕ ‚¥¬¡’
‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ neutrophil ·≈– eosinophil ·∑√° ÷́¡
‡¢â“¡“∫√‘ ‡«≥∑’Ë¡’°“√µ‘¥‡™◊ÈÕ·≈–Õ—°‡ ∫(23) πÕ°®“°π’È
Janechaiwat ·≈–§≥– (1980)  “¡“√∂µ√«®æ∫·Õπµ‘∫Õ¥’
‰¥â„π«—π∑’Ë 30 À≈—ß®“°µ‘¥‡™◊ÈÕ(24) ·≈–æ∫«à“„πºŸâµ‘¥‡™◊ÈÕ∑’Ë¡’
®”π«π‰¢àæ¬“∏‘µàÕ°√—¡Õÿ®®“√– (egg per gram feces; EPG)
 Ÿß  “¡“√∂µ√«®æ∫·Õπµ‘∫Õ¥’ ¡“°°«à“ºŸâµ‘¥‡™◊ÈÕ∑’Ë¡’§à“ EPG ª“π
°≈“ß∂÷ßµË”(25)

®“°√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“ ¡’°“√ °—¥‚ª√µ’π
®“°À≈“¬Ê  à«π¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini ‡æ◊ËÕ„™â‡ªìπ
·Õπµ‘‡®π„π°“√µ√«®À“·Õπµ‘∫Õ¥’„π ’́√—¡¢ÕßºŸâµ‘¥‡™◊ÈÕ
‚¥¬°“√»÷°…“„π™à«ß·√°Ê ‰¥â„™â°“√·¬° à«π¢Õß somatic
extract ®“°æ¬“∏‘„∫‰¡âµ—∫ O. viverrini ¥â«¬«‘∏’ radio-
immunoprecipitation ·≈– polyacrylamide gel
electrophoresis æ∫™‘Èπ à«π¢Õß‚ª√µ’π¢π“¥µà“ßÊ ‰¥â·°à >116,
89, 78 ·≈– 20 °‘‚≈¥“≈µ—π (kDa) ∑’Ë¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕ
æ¬“∏‘ O. viverrini ‚¥¬æ∫«à“‚ª√µ’π¢π“¥ 89 kDa  “¡“√∂
„™âµ√«®À“·Õπµ‘∫Õ¥’‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ·≈–æ∫‚ª√µ’π
¥—ß°≈à“«‡ªìπ ®”π«π¡“°„π “√¢—∫∂à“¬·≈–§—¥À≈—Ëß (excretory-
secretory antigen; ES Ag) ¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬ √«¡∑—Èß
„π “√ °—¥®“°√–¬–µ‘¥µàÕ metacercaria(26) πÕ°®“°π’È¡’
√“¬ß“π°“√·¬°‚ª√µ’π®“° à«πº‘«¿“¬πÕ° (surface
tegument) ¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬ ‰¥â‚ª√µ’π®”‡æ“–¢π“¥ >116,
108, 64, 38, 34, 20 ·≈– 16-17 kDa ‚¥¬æ∫«à“‚ª√µ’π
¢π“¥ 16-17 kDa ¡’ª√‘¡“≥¡“°∂÷ß√âÕ¬≈– 50 ¢Õß‚ª√µ’π
∑’Ë °—¥‰¥â∑—ÈßÀ¡¥ ·µà¡’§«“¡‡ªìπ·Õπµ‘‡®π (immunogenicity)
µË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‚ª√µ’π¢π“¥ 89 kDa(27) ®“°°“√
π” à«π¢Õß·Õπµ‘‡®π™π‘¥ tegument ·≈– somatic ‰ª
∑”°“√·¬°„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬„™â«‘∏’ filtration chromatography ‰¥â
·Õπµ‘‡®πÕÕ°¡“∑—Èß ‘Èπ 5  à«π ‰¥â·°à tegument extract,
somatic extract, ‚ª√µ’π à«π·¬°∑’Ë 1 (P1),  à«π·¬°∑’Ë 2
(P2) ·≈–  à«π·¬°∑’Ë 3 (P3) ·≈–π”·Õπµ‘‡®π∑—Èß 5  à«π¡“
∑”°“√∑¥ Õ∫°—∫´’√—¡¢ÕßºŸâªÉ«¬ opisthorchiasis ¥â«¬«‘∏’
enzyme-linked immunosorbent assay (ELISA) æ∫«à“
tegument extract, somatic extract ·≈– P1 „Àâ§à“§«“¡‰«
∂÷ß√âÕ¬≈– 100 „π¢≥–∑’Ë P2 ·≈– P3 „Àâ§«“¡‰«√âÕ¬≈– 96.1

·≈– 83.3 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 1) µàÕ¡“¡’°“√ª√–¬ÿ°µå„™â
monoclonal antibody ∑’Ë®”‡æ“–µàÕ·Õπµ‘‡®π¢Õß‰¢àæ¬“∏‘
O. viverrini ¡“·¬°·Õπµ‘‡®π®“°‰¢à‡æ◊ËÕ„Àâ¡’§«“¡∫√‘ ÿ∑∏‘Ï
¡“°¢÷Èπ °àÕπ®–π”·Õπµ‘‡®ππ—Èπ‰ªµ√«®À“·Õπµ‘∫Õ¥’„π ’́√—¡
¢ÕßºŸâµ‘¥‡™◊ÈÕ ´÷Ëßº≈∑’Ë‰¥âæ∫«à“„Àâ§à“§«“¡‰«·≈–§«“¡®”‡æ“–
 Ÿß ÿ¥∂÷ß√âÕ¬≈– 100(28) (µ“√“ß∑’Ë 1)

µàÕ¡“ Ruangsittichai ·≈–§≥– (2006) ‰¥âπ”√’§Õ¡∫‘·ππ∑å
‚ª√µ’π (recombinant protein) ¡“„™â‡ªìπ·Õπµ‘‡®π ‚¥¬
 —ß‡§√“–Àå‚ª√µ’π∑’Ë¡’¢π“¥‚¡‡≈°ÿ≈ 18.6 kDa ´÷Ëß‡ªìπ‚ª√µ’π
∑’Ë „™â„π°“√ √â“ß‡ª≈◊Õ°‰¢à (OvESP) ‚¥¬æ∫°√–®“¬Õ¬Ÿà∫π
‡ª≈◊Õ°‰¢à∑’ËÕ¬Ÿà∑—Èß¿“¬„π·≈–¿“¬πÕ°∑àÕπ”‰¢à (uterus)
¢Õßæ¬“∏‘ ®“°π—Èπ∑¥ Õ∫§«“¡‡ªìπ·Õπµ‘‡®π·≈–§«“¡®”‡æ“–
¢Õß‚ª√µ’π —ß‡§√“–Àå (rOvESP) ‚¥¬«‘∏’ Western blot
æ∫«à“‡°‘¥ªÆ‘°‘√‘¬“¢â“¡°≈ÿà¡°—∫´’√—¡¢ÕßÀπŸ∑¥≈Õß∑’Ëµ‘¥‡™◊ÈÕ
æ¬“∏‘„∫‰¡â‡≈◊Õ¥™π‘¥ Schistosoma mansoni, S. mekongi
·≈– æ¬“∏‘„∫‰¡âµ—∫«—«§«“¬ Fasciola gigantica  ·≈–®“°
°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√‡ªìπ·Õπµ‘‡®π¢Õß‚ª√µ’π
rOvESP ‚¥¬«‘∏’ ELISA æ∫«à“„Àâ§à“§«“¡‰«µàÕ ’́√—¡ºŸâªÉ«¬‚√§
opisthorchiasis ∂÷ß√âÕ¬≈– 82 ́ ÷Ëß Ÿß°«à“§«“¡‰«®“°°“√„™â ES
Ag (√âÕ¬≈– 48) ∑’Ë∑”°“√»÷°…“æ√âÕ¡°—π „π¢≥–∑’Ë§«“¡
®”‡æ“–¢Õß∑—Èß rOvESP ·≈– ES Ag ¡’ Ÿß∂÷ß√âÕ¬≈– 97 ·≈–
91 µ“¡≈”¥—∫(29) (µ“√“ß∑’Ë 1)

‡π◊ËÕß®“°°“√∑’Ë®–º≈‘µ·Õπµ‘‡®π®“°µ—«æ¬“∏‘„∫‰¡âµ—∫„Àâ
‰¥âª√‘¡“≥¡“°Ê π—ÈπÕ“®∑”‰¥â≈”∫“° ®÷ß‰¥â¡’°“√„™â·Õπµ‘‡®π
 °—¥®“°ÀÕ¬µ—«°≈“ß‡æ◊ËÕπ”¡“„™âµ√«®À“·Õπµ‘∫Õ¥’„πºŸâµ‘¥
‡™◊ÈÕæ¬“∏‘ O. viverrini ‚¥¬∑”°“√»÷°…“·Õπµ‘‡®π®“°ÀÕ¬
µ—«°≈“ß∑—Èß 3 ™π‘¥ §◊Õ Bithynia siamensis siamensis, B.
s. goniomphalos ·≈– B. funiculata ¥â«¬«‘∏’ immunoelec-
trophoresis æ∫«à“·Õπµ‘‡®π®“°ÀÕ¬µ—«°≈“ß∑—Èß 3 ™π‘¥¡’‚ª√µ’π
2 ·∂∫∑’Ë∑”ªØ‘°‘√‘¬“®”‡æ“–°—∫´’√—¡ºŸâªÉ«¬ opisthorchiasis
‰¥â‡À¡◊Õπ°—π(30) ®“°°“√ª√–‡¡‘π°“√„™â·Õπµ‘‡®π™π‘¥ crude
∑’Ë‡µ√’¬¡‰¥â®“° 3  à«π¢ÕßÀÕ¬µ—«°≈“ß §◊Õ à«π≈”µ—« (body)
 à«πÀ—«·≈–‡∑â“ (head-foot) ·≈– à«π‡π◊ÈÕ‡¬◊ËÕµ—∫·≈–µ—∫ÕàÕπ
(hepatopancreatic tissue) ¢ÕßÀÕ¬ B. funiculata ‡æ◊ËÕ„™â
µ√«®À“·Õπµ‘∫Õ¥’¢ÕßºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini ‚¥¬«‘∏’
ELISA æ∫«à“·Õπµ‘‡®π∑—Èß 3 ™π‘¥π’È “¡“√∂„™âµ√«®À“
·Õπµ‘∫Õ¥’‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡À¡◊Õπ°“√„™â·Õπµ‘‡®π™π‘¥
crude ®“°æ¬“∏‘µ—«‡µÁ¡«—¬ ‚¥¬„Àâ§à“§«“¡‰«·≈–§à“§«“¡
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®”‡æ“–√âÕ¬≈– 80.2 ·≈– 81.2 µ“¡≈”¥—∫ ·µàæ∫°“√‡°‘¥
ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡°—∫´’√—¡¢ÕßºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ „∫‰¡âªÕ¥
Paragonimus ·≈–æ¬“∏‘µ—«°≈¡ Strongyloides(31) πÕ°®“°
π’È¡’°“√·¬° à«π·Õπµ‘‡®π™π‘¥ crude ®“°ÀÕ¬ B. funiculata
‚¥¬‡∑§π‘§ gel filtration chromatography Sephacryl
S-200 º≈∑’Ë‰¥âæ∫«à“ “¡“√∂·¬° à«π¢Õß·Õπµ‘‡®π‰¥â∑—ÈßÀ¡¥
4  à«π ‰¥â·°à ‚ª√µ’π à«π·¬°∑’Ë 1 (P1), 2 (P2), 3 (P3) ·≈–
4 (P4) ·≈–ª√–‡¡‘π§«“¡‡ªìπ·Õπµ‘‡®π‡æ◊ËÕµ√«®À“
·Õπµ‘∫Õ¥’®”‡æ“–„π ’́√—¡ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini æ∫«à“
·µà≈– à«π¢Õß‚ª√µ’π∑’Ë·¬°‰¥â „Àâº≈§à“§«“¡‰«·≈–§«“¡
®”‡æ“–∑’Ë·µ°µà“ß°—π‰ª (µ“√“ß∑’Ë 1) ‚¥¬ à«π¢Õß P1 „Àâ§à“
§«“¡‰« Ÿß ÿ¥ (√âÕ¬≈– 100) ·µà„Àâ§à“§«“¡®”‡æ“–µË” ÿ¥
(√âÕ¬≈– 36) ¢≥–∑’Ë P2 „Àâ§à“§«“¡‰«µË” ÿ¥ (√âÕ¬≈– 27.5)
·µà„Àâ§à“§«“¡®”‡æ“– Ÿß ÿ¥ (√âÕ¬≈– 96)(32) πÕ°®“°π—Èπ
¡’°“√„™â·Õπµ‘‡®π®“°ÀÕ¬µ—«°≈“ß™π‘¥ B. s. goniomphalos
¡“„™â„π°“√‡µ√’¬¡‡ªìπ cocktail Ag ·≈– eluted Ag ·≈–
∑¥ Õ∫§«“¡‡ªìπ·Õπµ‘‡®π‚¥¬«‘∏’ Western blot æ∫«à“„Àâ
º≈∫«°°—∫‚ª√µ’π∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈µ—Èß·µà 22 ∂÷ß 94 kDa „π
¢≥–∑’Ë·∂∫‚ª√µ’π¢π“¥ 53 kDa π—Èπ‡°‘¥ªØ‘°‘√‘¬“¢â“¡°≈ÿà¡

°—∫´’√—¡¢ÕßºŸâµ‘¥‡™◊ÈÕæ¬“∏‘Õ◊ËππâÕ¬∑’Ë ÿ¥(33) ·≈–‡¡◊ËÕπ”‰ª„™â
µ√«®«‘π‘®©—¬ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫‚¥¬«‘∏’ ELISA º≈°“√
»÷°…“æ∫«à“°“√„™â eluted Ag „Àâ§à“§«“¡‰«·≈–§«“¡®”‡æ“–
 Ÿß°«à“ cocktail Ag (µ“√“ß∑’Ë 1) πÕ°®“°π’È¡’°“√π” somatic
crude extract ¢ÕßÀÕ¬µ—«°≈“ß¡“ªíòπ∑’Ë§«“¡‡√Á«√Õ∫ 2,000,
3,000 ·≈– 4,000 √Õ∫µàÕπ“∑’ (rpm) ·≈–π”µ–°Õπ
‚ª√µ’ππ—Èπ¡“„™â‡ªìπ·Õπµ‘‡®π‡æ◊ËÕµ√«®À“·Õπµ‘∫Õ¥’„π ’́√—¡
¢ÕßºŸâµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ æ∫«à“„Àâ§à“§«“¡‰«µ—Èß·µà√âÕ¬≈–
69.1 ∂÷ß 84 ·≈–§à“§«“¡®”‡æ“–µ—Èß·µà√âÕ¬≈– 66.2
∂÷ß 86.2(34) (µ“√“ß∑’Ë 1)

„πªí®®ÿ∫—π¡’√“¬ß“π°“√®”·π°·≈–∑¥ Õ∫§ÿ≥ ¡∫—µ‘¢Õß
‚ª√µ’πµà“ßÊ ¢Õßæ¬“∏‘ O. viverrini Õ’°À≈“¬™π‘¥ ·µà¬—ß
‰¡à¡’°“√π”‰ªª√–¬ÿ°µå„™â„π·ßà¢Õß°“√µ√«®«‘π‘®©—¬ºŸâµ‘¥‡™◊ÈÕ
æ¬“∏‘„∫‰¡âµ—∫™π‘¥π’È ‡™àπ ‚ª√µ’π glutathione S-transferase(35),
asparaginyl endopeptidase(36), cathepsin L(37), cathepsin
D-like(38), cathepsin F(39) ‡ªìπµâπ ´÷Ëß„πÕπ“§µ “¡“√∂π”
‚ª√µ’π‡À≈à“π’È¡“ª√–‡¡‘π§«“¡‡ªìπ·Õπµ‘‡®π·≈–π”‰ª
ª√–¬ÿ°µå „™â „π°“√µ√«®«‘π‘®©—¬ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ „∫‰¡âµ—∫
O. viverrini ‰¥âµàÕ‰ª
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·Õπµ‘‡®π  (Ag) «‘∏’∑¥ Õ∫ µ—«Õ¬à“ß % Sensitivity % Specificity References
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2.2 °“√µ√«®À“·Õπµ‘‡®π¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini

„πºŸâµ‘¥‡™◊ÈÕ

¡’°“√æ—≤π“ monoclonal antibody À≈“¬™π‘¥∑’Ë®”‡æ“–
°—∫·Õπµ‘‡®π¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini ´÷Ëß¡’∑—Èß®”‡æ“–
µàÕ somatic Ag ¢π“¥ 90 kDa À√◊Õ®”‡æ“–µàÕ à«π‰°≈
‚§‚ª√µ’π¢π“¥ 89 kDa ¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬ ®”‡æ“–µàÕ
tegument Ag ¢π“¥ 16 kDa √«¡∑—Èß∑’Ë®”‡æ“–°—∫·Õπµ‘‡®π
∫π‰¢àæ¬“∏‘(25) ´÷Ëß monoclonal antibody ‡À≈à“π’È “¡“√∂„™â
„π°“√µ√«®À“·Õπµ‘‡®π„πÕÿ®®“√–¢ÕßºŸâµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫‰¥â
(µ“√“ß∑’Ë 2) ®“°°“√»÷°…“‚¥¬ Duenngai ·≈–§≥– (2007)
‚¥¬„™â monoclonal antibody µàÕ à«π¢Õß ES Ag „π°“√
µ√«®À“·Õπµ‘‡®π∑’ËÀ≈—ËßªπÕÕ°¡“°—∫Õÿ®®“√–¢ÕßºŸâªÉ«¬

‚¥¬„™â«‘∏’ monoclonal antibody based enzyme-linked
immunosorbent assay (MAb-ELISA) æ∫«à“„Àâ§à“§«“¡‰«
‡∑à“°—∫√âÕ¬≈– 69.1 ·≈–§«“¡®”‡æ“–‡∑à“°—∫√âÕ¬≈– 39.1 ‡¡◊ËÕ
‡∑’¬∫°—∫«‘∏’∑“ßª√ ‘µ«‘∑¬“ (FECT) ∂÷ß·¡â®–„Àâº≈§à“§«“¡
‰«·≈–§«“¡®”‡æ“–∑’ËµË”°«à“ ·µàæ∫«à“°“√µ√«®«‘π‘®©—¬‚¥¬„™â
monoclonal antibody π—Èπ  “¡“√∂µ√«®À“ºŸâµ‘¥‡™◊ÈÕ„π°≈ÿà¡
∑’Ëµ√«®‰¡àæ∫‰¢àæ¬“∏‘‚¥¬«‘∏’ FECT ‰¥â∂÷ß√âÕ¬≈– 60.9(40)

Õ¬à“ß‰√°Áµ“¡ °“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫‚¥¬„™â
monoclonal antibody „π°“√µ√«®À“·Õπµ‘‡®ππ—Èπ „Àâº≈¥’
‰¡à‡∑à“°—∫°“√µ√«®À“·Õπµ‘∫Õ¥’‚¥¬„™â·Õπµ‘‡®π®”‡æ“–
¥—ßπ—Èπ«‘∏’°“√„™â monoclonal antibody µ√«®À“·Õπµ‘‡®π
®÷ß‰¡à‡ªìπ∑’Ëπ‘¬¡

3. °“√µ√«®«‘π‘®©—¬∑“ßÕ≥Ÿ™’««‘∑¬“ (Molecular

diagnostic methods)

ªí®®ÿ∫—π¡’°“√æ—≤π“«‘∏’∑“ßÕ≥Ÿ™’««‘∑¬“¢÷Èπ¡“°¡“¬ ‡π◊ËÕß®“°
‡ªìπ«‘∏’∑’Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß ‚¥¬‡©æ“–«‘∏’°“√‡æ‘Ë¡
ª√‘¡“≥¥’‡ÕÁπ‡Õ (DNA) „πÀ≈Õ¥∑¥≈ÕßÀ√◊Õ polymerase
chain reaction (PCR) ‚¥¬ “¡“√∂‡≈◊Õ°ÕÕ°·∫∫‰æ√‡¡Õ√å
(primer) „Àâ¡’§«“¡®”‡æ“–µàÕ°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ∫“ß
 à«π¢Õßæ¬“∏‘ µ—«Õ¬à“ß‡™àπ °“√ÕÕ°·∫∫‰æ√‡¡Õ√å„Àâ®—∫
®”‡æ“–·≈–‡æ‘Ë¡ª√‘¡“≥ DNA ∫“ß à«π¢Õß¬’π cytochrome
c oxidase subunit 1 (COI) ∫π mitochondrial genome
´÷Ëß “¡“√∂„™âµ√«®®”·π°æ¬“∏‘„∫‰¡âµ—∫ O. viverrini
®“°æ¬“∏‘™π‘¥Õ◊Ëπ∑’Ë¡’≈—°…≥–√Ÿª√à“ß¢Õßµ—«æ¬“∏‘À√◊Õ≈—°…≥–
¢Õß‰¢à∑’Ë„°≈â‡§’¬ß°—π ‡™àπ ·¬°√–À«à“ßæ¬“∏‘ O. viverrini
°—∫ C. sinensis(41) À√◊Õ°“√„™â‰æ√‡¡Õ√å∑’Ë®”‡æ“–°—∫∫“ß à«π
∫π¬’π internal transcribed spacer (ITS) ∫π nuclear

genome ‡æ◊ËÕ·¬°√–À«à“ß O. viverrini °—∫ C. sinensis
√«¡∑—Èß·¬°®“°æ¬“∏‘„∫‰¡â≈”‰ â¢π“¥‡≈Á° H. pumilio ·≈–
H. taichui(42) À√◊Õ·¡â°√–∑—Ëß°“√ª√–¬ÿ°µå„™â«‘∏’ PCR ‡æ◊ËÕ
µ√«®À“°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ O. viverrini „π —µ«åµ—«°≈“ß
Õ◊ËπÊ ‡™àπ „πª≈“«ß»åª≈“µ–‡æ’¬π(43,44) ·≈–ÀÕ¬ Bithynia (45)

„π√–¬–·√°‰¥â¡’°“√æ—≤π“«‘∏’ PCR ‡æ◊ËÕ°“√µ√«® Õ∫
°“√µ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini „πÀπŸ∑¥≈Õß ‚¥¬ÕÕ°·∫∫
primer ∑’Ë¡’§«“¡®”‡æ“–°—∫æ¬“∏‘ O. viverrini ÷́Ëß„Àâ§à“
§«“¡‰«·≈–§«“¡®”‡æ“–∂÷ß√âÕ¬≈– 100 ·≈– 97.8 µ“¡≈”¥—∫
‚¥¬ “¡“√∂µ√«®°“√µ‘¥‡™◊ÈÕæ¬“∏‘‰¥â·¡â®–¡’‰¢àæ¬“∏‘ªπ¡“
„πÕÿ®®“√–¢ÕßÀπŸ‡æ’¬ß„∫‡¥’¬«(46) À≈—ß®“°π—Èπ‰¥â¡’°“√π”«‘∏’
PCR ¥—ß°≈à“«‰ª„™â‡æ◊ËÕµ√«®«‘π‘®©—¬µ—«Õ¬à“ßÕÿ®®“√–¢Õß
ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini ®“°º≈°“√»÷°…“æ∫«à“ „Àâº≈
∫«°πâÕ¬°«à“«‘∏’∑“ßª√ ‘µ«‘∑¬“ (FECT ·≈– Kato thick
smear) Õ¬à“ß‡ÀÁπ‰¥â-™—¥(16,47) ·µàÕ¬à“ß‰√°Áµ“¡«‘∏’ PCR  “¡“√∂

·Õπµ‘∫¥’ (Ab) «‘∏’ µ—«Õ¬à“ß Sensitivity Specificity References

∑¥ Õ∫ (%) (%)
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µ√«®æ∫°“√µ‘¥‡™◊ÈÕ„π∫“ß√“¬∑’Ë‰¡à “¡“√∂µ√«®æ∫‰¢àæ¬“∏‘
¥â«¬«‘∏’∑“ßª√ ‘µ«‘∑¬“‰¥â(16) ∑—Èßπ’È°“√∑’Ëº≈°“√»÷°…“‚¥¬«‘∏’ PCR
‰¡à Õ¥§≈âÕß°—∫«‘∏’¡“µ√∞“π∑“ßª√ ‘µ«‘∑¬“π—Èπ Õ“®‡π◊ËÕß¡“®“°
À≈“¬ “‡Àµÿ ‡™àπ °“√µ√«®«‘π‘®©—¬™π‘¥¢Õß‰¢àæ¬“∏‘º‘¥æ≈“¥
«‘∏’°“√ °—¥ DNA ®“°Õÿ®®“√–¬—ß‰¡à¥’æÕ ∑”„Àâ¡’ “√ªπ‡ªóôÕπ
∑’Ë “¡“√∂¬—∫¬—Èß°“√‡°‘¥ªØ‘°‘√‘¬“¢Õß PCR ‡π◊ËÕß®“°„π
Õÿ®®“√–¡’µ—«¬—∫¬—Èß (inhibitor) °“√‡°‘¥ªØ‘°‘√‘¬“ PCR Õ¬Ÿà
‡ªìπ®”π«π¡“°(48) ¥—ßπ—Èπ¢—ÈπµÕπ°“√ °—¥ DNA ®÷ß‡ªìπÕ’°¢—Èπ
µÕπÀπ÷Ëß∑’Ë¡’§«“¡ ”§—≠„π°“√µ√«®«‘π‘®©—¬¥â«¬«‘∏’ PCR
‚¥¬ Duenngai ·≈–§≥– (2008) ‰¥âæ—≤π“«‘∏’°“√ °—¥ DNA
®“°«‘∏’°“√‡¥‘¡∑’Ë‡§¬¡’°“√√“¬ß“π(16) ·≈â«∑¥ Õ∫¥â«¬«‘∏’ PCR
‚¥¬„™â°≈ÿà¡µ—«Õ¬à“ß°≈ÿà¡‡¥‘¡ ®“°°“√»÷°…“¢Õß Stensvold ·≈–
§≥– (2006) æ∫«à“«‘∏’°“√¥—ß°≈à“«„Àâ§à“§«“¡‰«„π°“√µ√«®
À“°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ Ÿß¢÷Èπ ·µàÕ¬à“ß‰√°Áµ“¡¬—ß∂◊Õ«à“
§à“§«“¡‰«·≈–§«“¡®”‡æ“–§àÕπ¢â“ßµË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’
∑“ßª√ ‘µ«‘∑¬“(49) À≈—ß®“°π—Èπ Parvathi ·≈–§≥– (2008)
®÷ß‰¥âÕÕ°·∫∫‰æ√‡¡Õ√å‡æ◊ËÕ„™â„π°“√µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ
æ¬“∏‘„∫‰¡âµ—∫√–¬–µ‘¥µàÕ metacercariae „πª≈“µ—«°≈“ß
‚¥¬ “¡“√∂µ√«®§«“¡‡¢â¡¢âπ¢Õß¥’‡ÕÁπ‡Õ¢Õßæ¬“∏‘‰¥âµË” ÿ¥∂÷ß
10-12 ng ·≈–¡’§«“¡®”‡æ“–°—∫æ¬“∏‘ O. viverrini  Ÿß
‚¥¬ Umesha ·≈–§≥– (2008) ‰¥âπ”‰æ√‡¡Õ√å¥—ß°≈à“«‰ª„™â
„π°“√µ√«®«‘π‘®©—¬ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini ‚¥¬ °—¥ DNA
®“°‰¢àæ¬“∏‘„πÕÿ®®“√–¢ÕßºŸâµ‘¥‡™◊ÈÕ æ∫«à“„Àâ§à“§«“¡‰«√âÕ¬≈–
100, 68.2 ·≈– 50 „πºŸâµ‘¥‡™◊ÈÕ¡’§à“ EPG ¡“°°«à“ 1,000,
200-1,000 ·≈–πâÕ¬°«à“ 200 µ“¡≈”¥—∫(50) ´÷Ëß„Àâ§à“§«“¡‰«
 Ÿß°«à“°“√»÷°…“°àÕπÀπâ“π’È(16,47) πÕ°®“°π’È¬—ß¡’°“√æ—≤π“«‘∏’
PCR ‡æ◊ËÕ„™âµ√«®®”·π°æ¬“∏‘ O. viverrini ®“°æ¬“∏‘„∫‰¡â
≈”‰ â H. taichui „πÕÿ®®“√–¢ÕßºŸâµ‘¥‡™◊ÈÕ ‚¥¬ “¡“√∂µ√«®
 Õ∫ª√‘¡“≥ DNA πâÕ¬∑’Ë ÿ¥‡æ’¬ß 0.75 pg „πºŸâµ‘¥‡™◊ÈÕæ¬“∏‘
O. viverrini (§à“§«“¡‰«‡∑à“°—∫√âÕ¬≈– 93.7) ·≈– 1.32 ng
„πºŸâµ‘¥‡™◊ÈÕæ¬“∏‘ H. taichui (§à“§«“¡‰«‡∑à“°—∫√âÕ¬≈– 73.3)
·≈–¬—ß “¡“√∂µ√«®æ∫°“√µ‘¥‡™◊ÈÕ„π√“¬∑’Ë ‰¡à “¡“√∂
µ√«®æ∫‰¢àæ¬“∏‘¥â«¬«‘∏’∑“ßª√‘ ‘µ«‘∑¬“‰¥â¥â«¬‡™àπ°—π(51)

‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√µ√«®«‘π‘®©—¬∑—Èß “¡·∫∫
Duenngai ·≈–§≥– (2007) ‰¥â‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ
¢Õß°“√µ√«®«‘π‘®©—¬æ¬“∏‘„∫‰¡âµ—∫ O. viverrini ‚¥¬„™â«‘∏’
MAb-ELISA «‘∏’ PCR ·≈–„™â°“√µ√«®∑“ßª√ ‘µ«‘∑¬“
(FECT) ‡ªìπ«‘∏’¡“µ√∞“π º≈°“√»÷°…“æ∫«à“«‘∏’ MAb-ELISA

 “¡“√∂µ√«®«‘π‘®©—¬ºŸâ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini ‰¥â√âÕ¬≈–
66.1 „π¢≥–∑’Ë«‘∏’ PCR „™â primer ™π‘¥ Trem25-F ·≈–
OV25-4R(50) ∑’Ë®”‡æ“–µàÕæ¬“∏‘ O. viverrini „π°“√µ√«®À“
¥’‡ÕÁπ‡Õ®“°‰¢àæ¬“∏‘„πÕÿ®®“√–‚¥¬„™â cetyl trimethylammonium
bromide (CTAB) ™à«¬„π°“√°”®—¥µ—«¬—∫¬—ÈßªØ‘°‘√‘¬“ PCR(49)

æ∫«à“ “¡“√∂µ√«®«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ‰¥â§‘¥‡ªìπ√âÕ¬≈– 78.7
(„Àâ§à“§«“¡‰«·≈–§«“¡®”‡æ“–‡∑à“°—∫√âÕ¬≈– 100 ·≈– 59.0
µ“¡≈”¥—∫) ́ ÷Ëß¡’§à“ Ÿß°«à“°“√µ√«®∑“ßª√ ‘µ·≈– MAb-ELISA
Õ¬à“ß¡’π—¬ ”§—≠

∫∑ √ÿª
°“√µ√«®«‘π‘®©—¬ºŸâµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ O. viverrini

π—Èπ¬—ß¬÷¥∂◊Õ«‘∏’∑“ßª√ ‘µ«‘∑¬“‡ªìπ«‘∏’¡“µ√∞“π ·µà«‘∏’°“√Õ◊ËπÊ
∑’Ëæ—≤π“¢÷Èπ¡“°Á “¡“√∂∑’Ë®–™à«¬„Àâ°“√µ√«®§—¥°√Õß·≈–
«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕæ¬“∏‘ O. viverrini ∑’Ë „Àâ§à“§«“¡‰«
§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬” Ÿß¢÷Èπ ¥—ßπ—Èπ°“√µ√«®¥â«¬«‘∏’
¡“µ√∞“πÕ¬à“ß‡¥’¬«Õ“®‰¡à‡æ’¬ßæÕ °“√µ√«®¬◊π¬—π¥â«¬«‘∏’
∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—πÀ√◊Õ«‘∏’∑“ßÕ≥Ÿ™’««‘∑¬“®÷ß¬—ß¡’§«“¡ ”§—≠
·≈–§«√¡’°“√æ—≤π“µàÕ‰ª‡æ◊ËÕ„Àâ¡’§à“§«“¡‰«·≈–§«“¡
®”‡æ“–„π°“√µ√«®«‘π‘®©—¬ Ÿß ÿ¥ ´÷Ëß®–™à«¬„π°“√µ√«®
«‘π‘®©—¬·≈–®”·π°°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ÕÕ°®“°°“√µ‘¥
‡™◊È Õæ¬“∏‘ „∫‰¡â™π‘¥Õ◊ËπÊ ‰¥âÕ¬à“ß∂Ÿ°µâÕß·≈–·¡àπ¬”
‚¥¬‡©æ“–°≈ÿà¡æ¬“∏‘∑’Ë¡’√Ÿª√à“ß≈—°…≥–¢Õß‰¢à∑’Ë§≈â“¬§≈÷ß°—π
¬“°µàÕ°“√®”·π°¥â«¬«‘∏’∑“ßª√‘ ‘µ«‘∑¬“ √«¡∑—Èß¡’°“√√–∫“¥
Õ¬Ÿà„πæ◊Èπ∑’Ë‡¥’¬«°—π´÷Ëß∑”„Àâ¡’‚Õ°“ „π°“√æ∫°“√µ‘¥‡™◊ÈÕ√à«¡
°—π°—∫æ¬“∏‘ O. viverrini §«“¡ ”§—≠„π°“√æ—≤π“«‘∏’°“√
µ√«®«‘π‘®©—¬„Àâ¡’§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬”¡“°¢÷Èππ’È ®–‡ªìπ
ª√–‚¬™πå„π·ßà¢Õß°“√√—°…“ §«∫§ÿ¡·≈–ªÑÕß°—π°“√√–∫“¥
¢Õß‚√§æ¬“∏‘„∫‰¡âµ—∫ O. viverrini ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
¡“°¬‘Ëß¢÷Èπ

‡Õ° “√Õâ“ßÕ‘ß
1. WHO. Control of food born trematode infections.

WHO Tech Rep Ser 1995; 849.
2. Sripa B. Concerted action is needed to tackle liver

fluke infections in Asia. PLoS Negl Trop Dis
2008; 2: e232.



208 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 3 ë °—π¬“¬π - ∏—π«“§¡ 2552

3. Saijuntha W. A comprehensive investigation of
genetic variation among natural populations of
Opisthorchis viverrini in Thailand and Lao PDR.
[Ph.D. thesis], Khon Kaen University, 2007.

4. Upatham ES, Viyanant V. Opisthorchis viverrini
and opisthorchiasis: a historical review and future
perspective. Acta Trop 2003; 88: 171-76.

5. WHO. Food-borne trematode infections in Asia
(Ha Noi). 2002;RS/2002/GE/40(VTN).

6. Lun ZR, Gasser RB, Lai DH, Li AX, Zhu XQ,
Yu XB, et al. Clonorchiasis: a key foodborne
zoonosis in China. Lancet Infect Dis 2005;
5: 31-41.

7. Osman M, Lausten SB, El-Sefi T, Boghdadi
I, Rashed MY, Jensen SL. Biliary parasites.
Dig Surg 1998;15: 287-96.

8. IARC. Infection with liver flukes Opisthorchis
viverrini, Opisthorchis felineus and Clonorchis
sinensis, IARC. Monogr Eval Carcinog Risks Hum
1994; 61: 121-75.

9. Honjo S, Srivatanakul P, Sriplung H, Kikukawa
H, Hanai S, Uchida K, et al. Genetic and environmental
determinants of risk for cholangiocarcinoma via
Opisthorchis viverrini in a densely infested area
in Nakhon Phanom, northeast Thailand. Int
J Cancer 2005;117: 854-60.

10. Sripa B, Kaewkes S, Sithithaworn P, Mairiang E,
Laha T, Smout M, et al. Liver fluke induces
cholangiocarcinoma. PLoS Med 2007; 4: e201.

11. Sithithaworn P, Haswell-Elkins M., Epidemiology
of Opisthorchis viverrini. Acta Trop 2003;
88: 187-94.

12. Jongsuksuntigul P, Imsomboon T. Opisthorchiasis
control in Thailand. Acta Trop 2003; 88: 229-32.

13. Sriamporn S, Pisani P, Pipitgool V, Suwanrungruang
K, Kamsa-ard S, Parkin DM. Prevalence of
Opisthorchis viverrini infection and incidence of

cholangiocarcinoma in Khon Kaen, Northeast
Thailand. Trop Med Int Health 2004; 9: 588-94.

14. Muller R. Worms and Human Disease. Wallingford,
Oxon: CABI publishing, 2002.

15. Uttaravichien T, Bhudhisawasdi V, Pairojkul C,
Pugkhem A. Intrahepatic cholangiocarcinoma in
Thailand. J Hepatobiliary Pancreat Surg 1999; 6:
128-35.

16. Stensvold CR, Saijuntha W, Sithithaworn P,
Wongratanacheewin S, Strandgaard H, Ornbjerg
N, et al. Evaluation of PCR based coprodiagnosis
of human opisthorchiasis. Acta Trop 2006; 97:
26-30.

17. Ditrich O, Giboda M, Scholz T, Beer SA. Comparative
morphology of eggs of the Haplorchiinae
(Trematoda: Heterophyidae) and some other
medically important heterophyid and opisthorchiid
flukes. Folia Parasitol (Praha) 1992; 39: 123-32.

18. Kaewkes S. Taxonomy and biology of liver flukes.
Acta Trop 2003; 88: 177-86.

19. Sukontason K, Piangjai S, Sukontason K,
Chaithong U. Potassium permanganate staining
for differentiation of the surface morphology of
Opisthorchis viverrini, Haplorchis taichui and
Phaneropsolus bonnie eggs. Southeast Asian J Trop
Med Public Health 1999; 30: 371-4.

20. Piangjai S, Sukontason K, Sukontason K,
Methanitikorn R. Enhancing identification of
Opisthorchis vierrini eggs by repeated ether
extraction. J Trop Med Parasitol 2000; 23: 32-4.

21. Pasuralertsakul S, Ngrenngarmlert W, Sripochang
S, Khantiyanan N, Akkara-ngamsiri O. Methylene
blue staining method for identification of
Opisthorchis viverrini egg. Southeast Asian J Trop
Med Public Health 2005; 36(Suppl 4): 107-9.

22. Sithithaworn P, Tesana S, Pipitgool V, Kaewkes
S, Pairojkul C, Sripa B, et al. Relationship between



209J Med Tech Phy Ther ë Vol.21 No.3 ë SEPTEMBER - DECEMBER 2009

faecal egg count and worm burden of Opisthorchis
viverrini in human autopsy cases. Parasitology
1991; 102(Pt 2): 277-81.

23. Sripa B, Kaewkes S. Relationship between parasite-
specific antibody responses and intensity of
Opisthorchis viverrini infection in hamsters.
Parasite Immunol 2000; 22: 139-45.

24. Janechaiwat J, Tharavanij S, Vajrasthira S,
Chaicumpa W. The immunological diagnosis of
human opisthorchiasis and the humoral immune
response to opisthorchis infection in the hamster.
J Med Assoc Thai 1980; 63: 439-47.

25. Wongratanacheewin S, Sermswan RW, Sirisinha
S. Immunology and molecular biology of
Opisthorchis viverrini infection. Acta Trop 2003;
88: 195-207.

26. Wongratanacheewin S, Chawengkirttikul R, Bunnag
D, Sirisinha S. Analysis of Opisthorchis viverrini
antigens by immunoprecipitation and polyacrylamide
gel electrophoresis. Parasitology 1988; 96(Pt 1):
119-28.

27. Sirisinha S, Sahassananda D, Bunnag D, Rim HJ.
Immunological analysis of Opisthorchis and
Clonorchis antigens. J Helminthol 1990; 64: 133-38.

28. Wongsaroj T, Sakolvaree Y, Chaicumpa W,
Maleewong W, Kitikoon V, Tapchaisri P, et al.
Affinity purified oval antigen for diagnosis of
Opisthorchiasis viverrini. Asian Pac J Allergy
Immunol 2001; 19: 245-58.

29. Ruangsittichai J, Viyanant V, Vichasri-Grams S,
Sobhon P, Tesana S, Upatham ES, et al.
Opisthorchis viverrini: identification of a glycine-
tyrosine rich eggshell protein and its potential as
a diagnostic tool for human opisthorchiasis. Int J
Parasitol 2006; 36: 1329-39.

30. Chanawong A, Waikagul J, Thammapalerd N.
Detection of shared antigens of human liver flukes

Opisthorchis viverrini and its snail host, Bithynia
spp. Trop Med Parasitol 1990; 41:  419-21.

31. Watthanakulpanich D, Waikagul J, Anantaphruti
MT, Dekumyoy P. Evaluation of Bithynia funiculata
snail antigens by ELISA-serodiagnosis of human
opisthorchiasis. Southeast Asian J Trop Med Public
Health 1997; 28: 593-8.

32. Waikagul J, Dekumyoy P, Chaikittisuk N, Anantapruti
MT. Evaluation of partially purified Bithynia snail
antigen in serodiagnosis of human opisthorchiasis.
J Trop Med Parasitol 2001; 24: 71-8.

33. Waikagul J, Dekumyoy P, Chaichana K,
Thairungroje AM, Komalamisra C, Kitikoon V.
Serodiagnosis of human opisthorchiasis using
cocktail and electroeluted Bithynia snail antigens.
Parasitol Int 2002; 51: 237-47.

34. Watthanakulpanich D, Waikagul J, Dekumyoy P,
Anantaphruti MT. Studies on concomitant antigens
of Bithynia funiculata for detection of antibody
to Opisthorchis viverrini: effect of different
centrifugal speeds on antigen preparation. Southeast
Asian J Trop Med Public Health 2003; 34
(Suppl 2): 114-20.

35. Eursitthichai V, Viyanant V, Vichasri-Grams S,
Sobhon P, Tesana S, Upatham SE, et al. Molecular
cloning and characterization of a glutathione
S-transferase encoding gene from Opisthorchis
viverrini. Asian Pac J Allergy Immunol 2004;
22: 219-28.

36. Laha T, Sripa J, Sripa B, Pearson M, Tribolet L,
Kaewkes S, et al. Asparaginyl endopeptidase from
the carcinogenic liver fluke, Opisthorchis viverrini,
and its potential for serodiagnosis. Int J Infect
Dis 2008; 12: e49-59.

37. Kaewpitoon N, Laha T, Kaewkes S, Yongvanit
P, Brindley PJ, Loukas A, et al. Characterization
of cysteine proteases from the carcinogenic liver



210 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 3 ë °—π¬“¬π - ∏—π«“§¡ 2552

fluke, Opisthorchis viverrini. Parasitol Res 2008;
102: 757-64.

38. Suttiprapa S, Mulvenna J, Huong NT, Pearson
MS, Brindley PJ, Laha T, et al. Ov-APR-1, an
aspartic protease from the carcinogenic liver fluke,
Opisthorchis viverrini: functional expression,
immunolocalization and subsite specificity. Int J
Biochem Cell Biol 2009; 41: 1148-56.

39. Pinlaor P, Kaewpitoon N, Laha T, Sripa B,
Kaewkes S, Morales ME, et al. cathepsin F
cysteine protease of the human liver fluke,
Opisthorchis viverrini. PLoS Negl Trop Dis 2009;
3: e398.

40. Duenngai K. Comparative efficacy of coproantigen
detection and polymerase chain reaction for
diagnosis of opisthorchiasis. [Ms.C. thesis], Khon
Kaen University, 2007.

41. Le TH, Van De N, Blair D, Sithithaworn P, McManus
DP. Clonorchis sinensis and Opisthorchis viverrini:
development of a mitochondrial-based multiplex
PCR for their identification and discrimination.
Exp Parasitol 2006; 112: 109-14.

42. Sato M, Thaenkham U, Dekumyoy P, Waikagul
J. Discrimination of O. viverrini, C. sinensis, H.
pumilio and H. taichui using nuclear DNA-based
PCR targeting ribosomal DNA ITS regions. Acta
Trop 2009; 109: 81-3.

43. Intapan PM, Thanchomnang T, Lulitanond V,
Phongsaskulchoti P, Maleewong W. Real-time
fluorescence resonance energy transfer PCR with
melting curve analysis for the detection of
Opisthorchis viverrini in fish intermediate hosts.
Vet Parasitol 2008; 157: 65-71.

44. Parvathi A, Umesha KR, Kumar S, Sithithaworn
P, Karunasagar I. Development and evaluation of
a polymerase chain reaction (PCR) assay for the
detection of Opisthorchis viverrini in fish. Acta
Trop 2008; 107: 13-6.

45. Intapan PM, Thanchomnang T, Lulitanond V,
Pongsaskulchoti P, Maleewong W. Detection of
Opisthorchis viverrini in infected bithynid snails
by real-time fluorescence resonance energy transfer
PCR-based method and melting curve analysis.
Parasitol Res 2008; 103: 649-55.

46. Wongratanacheewin S, Pumidonming W,
Sermswan RW, Maleewong W. Development of
a PCR-based method for the detection of
Opisthorchis viverrini in experimentally infected
hamsters. Parasitology 2001; 122: 175-80.

47. Wongratanacheewin S, Pumidonming W,
Sermswan RW, Pipitgool V, Maleewong W.
Detection of Opisthorchis viverrini in human stool
specimens by PCR. J Clin Microbiol 2002; 40:
3879-80.

48. Wilson IG. Inhibition and facilitation of nucleic
acid amplification. Appl Environ Microbiol 1997;
63: 3741-51.

49. Duenngai K, Sithithaworn P, Rudrappa UK, Iddya
K, Laha T, Stensvold CR, et al. Improvement of
PCR for detection of Opisthorchis viverrini DNA
in human stool samples. J Clin Microbiol 2008;
46: 366-8.

50. Umesha KR, Kumar S, Parvathi A, Duenngai K,
Sithithaworn P, Karunasagar I. Opisthorchis
viverrini: detection by polymerase chain reaction
(PCR) in human stool samples. Exp Parasitol 2008;
120: 353-6.

51. Lovis L, Mak TK, Phongluxa K, Soukhathammavong P,
Sayasone S, Akkhavong K, et al. PCR Diagnosis
of Opisthorchis viverrini and Haplorchis taichui
infections in a Lao community in an area of
endemicity and comparison of diagnostic methods
for parasitological field surveys. J Clin Microbiol
2009; 47: 1517-23.

52. Poopyruchpong N, Viyanant V, Upatham ES,
Srivatanakul P. Diagnosis of opisthorchiasis by



211J Med Tech Phy Ther ë Vol.21 No.3 ë SEPTEMBER - DECEMBER 2009

enzyme-linked immunosorbent assay using
partially purified antigens. Asian Pac J Allergy
Immunol 1990; 8: 27-31.

53. Sirisinha S, Chawengkirttikul R, Haswell-Elkins
MR, Elkins DB, Kaewkes S, Sithithaworn, P.
Evaluation of a monoclonal antibody-based enzyme
linked immunosorbent assay for the diagnosis of
Opisthorchis viverrini infection in an endemic
area. Am J Trop Med Hyg 1995; 52: 521-4.

54. Chaicumpa W, Ybanez L, Kitikoon V, Pungpak
S, Ruangkunaporn Y, Chongsa-nguan M, et al.
Detection of Opisthorchis viverrini antigens in
stools using specific monoclonal antibody. Int J
Parasitol 1992; 22: 527-31.


