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Abstract

The monitoring and surveillance of highly pathogenic avian influenza (HPAI) H5N1 virus in captive

and wild birds at zoo in Suphan Buri province, Thailand was carried out under the disease surveillance program

of the Monitoring and Surveillance Center for Zoonotic Diseases in Wildlife and Exotic animals from January

2009 to October 2010 by collecting tracheal swabs, cloacal swabs and serum. All 325 samples were found

negative in viral detection with molecular technique, cell culture and serological methods. Although this

study found no evidence of highly pathogenic avian influenza (HPAI) H5N1 in the area, the monitoring and

surveillance for avian influenza should be continuously conducted.
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∫∑§—¥¬àÕ

»Ÿπ¬å‡ΩÑ“√–«—ßœ §≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ ‰¥â‡ΩÑ“√–«—ß·≈–μ‘¥μ“¡°“√‡°‘¥‚√§√–∫“¥∑’Ë‡°‘¥®“°‡™◊ÈÕ‰«√— 

‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 (HPAI H5N1) „ππ°‡≈’È¬ß·≈–π°∏√√¡™“μ‘ ≥  «π —μ«å ®. ÿæ√√≥∫ÿ√’

√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2552 ∂÷ß‡¥◊Õπμÿ≈“§¡ æ.». 2553 ‚¥¬∑”°“√‡°Á∫μ—«Õ¬à“ß¥â«¬«‘∏’ªÑ“¬®“°À≈Õ¥≈¡ ™àÕß∑«“√√à«¡

·≈– ’́√—¡ ®”π«π∑—Èß ‘Èπ 325 μ—«Õ¬à“ß  àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕμ√«®À“‡™◊ÈÕ‰«√— ¥—ß°≈à“« ¥â«¬«‘∏’°“√∑“ßÕ≥Ÿ™’««‘∑¬“

°“√‡æ“–‡≈’È¬ß‡´≈≈å ·≈–´’√—¡«‘∑¬“ ‰¡àæ∫º≈∫«°∑“ßÀâÕßªØ‘∫—μ‘°“√ ·¡â«à“°“√»÷°…“§√—Èßπ’È®–‰¡àæ∫°“√√–∫“¥¢Õß‚√§‰¢âÀ«—¥π°

„πæ◊Èπ∑’Ë °“√‡ΩÑ“√–«—ß·≈– ”√«®‚√§‰¢âÀ«—¥π°§«√®–¡’°“√°√–∑”μàÕ‰ªÕ¬à“ßμàÕ‡π◊ËÕß

§” ”§—≠ :  π°‡≈’È¬ß π°∏√√¡™“μ‘ ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 °“√‡ΩÑ“√–«—ß·≈– ”√«®‚√§
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∫∑π”

μ—Èß·μàªï æ.». 2546 ‡ªìπμâπ¡“ ª√–‡∑»‰∑¬¡’√“¬ß“π

°“√‡°‘¥°“√√–∫“¥¢Õß‚√§‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 (highly pathogenic avian influenza)

Õ¬à“ßμàÕ‡π◊ËÕß„πÀ≈“¬æ◊Èπ∑’Ë√«¡∑—Èß®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ ‚¥¬„π

‡¥◊Õπ∏—π«“§¡ æ.». 2546 ¡’√“¬ß“π°“√μ“¬¢Õß‡ ◊Õ‚§√àß

2 μ—« ·≈–‡ ◊Õ¥“« 2 μ—«„π «π —μ«å·ÀàßÀπ÷Ëß„π®—ßÀ«—¥

 ÿæ√√≥∫ÿ√’ ‚¥¬‡ ◊Õ∑—ÈßÀ¡¥· ¥ßÕ“°“√‰¢â Ÿß·≈–À“¬„®

≈”∫“° ÷́Ëß‡¡◊ËÕ‡°Á∫μ—«Õ¬à“ß‰ªμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√æ∫«à“

‡ ◊Õ‡ ’¬™’«‘μ‡π◊ËÕß®“°°“√μ‘¥‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 ®“°°“√°‘π´“°‰°à¥‘∫∑’Ë„Àâ‡ªìπÕ“À“√

´÷Ëß„π™à«ß‡«≈“¥—ß°≈à“«¡’°“√ªÉ«¬μ“¬Õ¬à“ßº‘¥ª°μ‘„π —μ«åªï°

„πæ◊Èπ∑’Ë¥—ß°≈à“«´÷Ëß‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫

°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 (Keawcharoen ·≈–§≥–

2004) ´÷Ëß√“¬ß“ππ’È‡ªìπ√“¬ß“π°“√ªÉ«¬μ“¬´÷Ëß‡°‘¥®“°‡™◊ÈÕ

‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1

„π —μ«åμ√–°Ÿ≈·¡«‡ªìπ§√—Èß·√°„πª√–‡∑»‰∑¬ πÕ°®“°π’È¬—ß

æ∫°“√μ“¬¢Õß ÿπ—¢®“°®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ ‡π◊ËÕß®“°μ‘¥‡™◊ÈÕ

‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1

®“°°“√°‘π´“°‡ªì¥∑’Ëμ“¬®“°°“√μ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°„π

™à«ß‡¥◊Õπμÿ≈“§¡ æ.». 2547 Õ’°¥â«¬ (Songserm ·≈–§≥–

2006) À≈—ß®“°‡°‘¥°“√√–∫“¥¢Õß‚√§„π™à«ß‡«≈“¥—ß°≈à“«

∑”„Àâ‡°‘¥°“√μ◊Ëπμ—«„π°“√‡ΩÑ“√–«—ß·≈–μ‘¥μ“¡°“√‡°‘¥‚√§

‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 ∑—Èß„π

ª»ÿ —μ«å·≈– —μ«åªÉ“√«¡∑—Èßπ°∏√√¡™“μ‘‡√◊ËÕ¬¡“ ∑—Èßπ’È¡’°“√

‡ª√’¬∫‡∑’¬∫°“√√–∫“¥¢Õß‚√§‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 √–À«à“ß —μ«åªï°„π∏√√¡™“μ‘·≈– —μ«åªï°

„πø“√å¡ ‚¥¬æ∫«à“°“√√–∫“¥¡—°®–‡°‘¥¢÷Èπ„π™à«ßƒ¥ŸÀπ“«

·≈–¡—°æ∫°“√μ‘¥‡™◊ÈÕ„ππ°∏√√¡™“μ‘„πæ◊Èπ∑’Ë∑’Ë ‡§¬‡°‘¥

°“√√–∫“¥¢Õß‚√§‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬

H5N1 „πª»ÿ —μ«å¡“°àÕπ πÕ°®“°π’È¬—ß “¡“√∂μ√«®æ∫‡™◊ÈÕ

‰¥â„ππ°∏√√¡™“μ‘∑’ËÕ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë√–∫“¥‡°à“ À≈—ß®“°°“√

∑”≈“¬ª»ÿ —μ«å‰ª·≈â«∂÷ß 3 ªï (Siengsanan ·≈–§≥– 2009)

»Ÿπ¬å‡ΩÑ“√–«—ß·≈–μ‘¥μ“¡‚√§®“° —μ«åªÉ“  —μ«åμà“ß∂‘Ëπ

·≈– —μ«åÕæ¬æ §≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

‰¥â∑”°“√‡ΩÑ“√–«—ß·≈–μ‘¥μ“¡‚√§‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 ≥  «π —μ«å·Ààßπ’È∑ÿ°Ê 2 ‡¥◊Õπ √–À«à“ß

‡¥◊Õπ¡°√“§¡ ªï æ.». 2552 ∂÷ß‡¥◊Õπμÿ≈“§¡ ªï æ.». 2553

‚¥¬‡°Á∫μ—«Õ¬à“ß®“°°“√ªÑ“¬‡™◊ÈÕ®“°À≈Õ¥≈¡ (tracheal swab)

™àÕß∑«“√√à«¡ (cloacal swab) ·≈–´’√—¡®“°∑—Èßπ°‡≈’È¬ß·≈–π°

∏√√¡™“μ‘∑’ËÕ“»—¬Õ¬Ÿà„π∫√‘‡«≥‡¥’¬«°—π°—∫ —μ«å„π «π —μ«åπ—Èπ

‡π◊ËÕß®“°‡§¬¡’√“¬ß“π¢Õß®“°°√¡ª»ÿ —μ«å„πªï æ.». 2547

®π∂÷ßªï æ.». 2550 (Siengsanan ·≈–§≥– 2009)

‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°®—¥Õ¬Ÿà„π‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à ´÷Ëß

‡ªìπÕ“√å‡ÕÁπ‡Õ‰«√—  (RNA virus) Õ¬Ÿà„π«ß»å Orthomyxoviridae

‡ªìπ‡™◊ÈÕ‰«√— ∑’Ëª√–°Õ∫¥â«¬ “¬æ—π∏ÿ°√√¡  “¬‡¥’Ë¬« 8 ™‘Èπ

‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à “¡“√∂·∫àßÕÕ°‡ªìπ 3  “¬æ—π∏ÿå §◊Õ

 “¬æ—π∏ÿå A  “¬æ—π∏ÿå B ·≈– “¬æ—π∏ÿå C  ‡™◊ÈÕ‰¢âÀ«—¥π° (Avian

influenza virus A virus) ®—¥Õ¬Ÿà„π°≈ÿà¡‰¢âÀ«—¥„À≠à™π‘¥ A

·∫àß‡ªìπ™π‘¥¬àÕ¬μ“¡ HA 16 (H1-H16) ™π‘¥¬àÕ¬ (subtype)

·≈– NA 9 (N1-N9) ™π‘¥¬àÕ¬ ‡ªìπ ‡™◊ÈÕ‰¢âÀ«—¥π°®—¥Õ¬Ÿà°≈ÿà¡

 “¬æ—π∏ÿå A  “¡“√∂·∫àß™π‘¥¬àÕ¬‰¥âμ“¡ “√‚ª√μ’π‡§≈◊Õ∫º‘«

Hemagglunitin (H) ·≈– Neuraminidase (N) ‰¥âÕ’° 16 ·≈–

9 ™π‘¥μ“¡≈”¥—∫  “¡“√∂·¬°‡™◊ÈÕ¥—ß°≈à“«‰¥â®“° —μ«åÀ≈“¬

™π‘¥√«¡∑—Èßπ° (Fouchier ·≈–§≥– 2005) ‚¥¬‡™◊ÈÕ‰«√— 

‰¢âÀ«—¥π° “¡“√∂·¬°‡™◊ÈÕ‰¥â®“°π°À≈“¬™π‘¥ ‚¥¬ HA

∑—Èß 16 ™π‘¥¬àÕ¬ “¡“√∂æ∫‰¥â„π‡ªì¥ π°π“ßπ«≈ ·≈–°≈ÿà¡

π°™“¬‡≈π´÷Ëß‡ªìπ·À≈àß°—°‡°Á∫‡™◊ÈÕ‰«√— ¥—ß°≈à“«μ“¡∏√√¡™“μ‘

(Spackman 2008) ÷́Ëß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°∑’Ëæ∫„π —μ«åªï°

¡’∑—Èß™π‘¥∑’Ë°àÕ‚√§√ÿπ·√ß·≈–‰¡à√ÿπ·√ß (ª√“ß°«‘π·≈–§≥–

2549; Spackman 2008) ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§

√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1  “¡“√∂·¬°‡™◊ÈÕ‰¥â®“°

 —μ«åªï°·≈– —μ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡À≈“¬™π‘¥ ‡™àπ  —μ«åμ√–°Ÿ≈

·¡« (Keawcharoen ·≈–§≥– 2004)  ÿπ—¢ (Songserm ·≈–

§≥– 2006) ¡â“  ÿ°√ ·√Á§§Ÿ≥ √«¡∑—Èß¡πÿ…¬å (AHC 2011)

«‘∏’°“√¥”‡π‘πß“π«‘®—¬

°“√‡°Á∫μ—«Õ¬à“ß

æ◊Èπ∑’Ë„π°“√‡°Á∫μ—«Õ¬à“ß®–‡ªìπ à«πæ◊Èπ∑’Ë¢Õß «π —μ«å

·ÀàßÀπ÷Ëß„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ ª√–°Õ∫‰ª¥â«¬∫√‘‡«≥°√ßπ°

‡≈’È¬ß¢π“¥„À≠à °√ßπ°∑’Ë®—¥· ¥ß‚™«å °√ßπ°°—°°—π ·≈–°√ß

π°∑¥·∑π π°∑—ÈßÀ¡¥∑’ËÕ¬Ÿà¿“¬„π°√ß®–∂Ÿ°®—∫‚¥¬„™âμ“¢à“¬

æ√“ß (mist net) ·≈– «‘ß (hand net)  à«ππ°∏√√¡™“μ‘∑’Ë

Õ“»—¬Õ¬Ÿà∫√‘‡«≥¿“¬πÕ°°√ß®–∂Ÿ°‡°Á∫μ—«Õ¬à“ß‚¥¬„™âμ“¢à“¬

æ√“ß ‚¥¬°“ßμ“¢à“¬‰«â∫√‘‡«≥¥â“ππÕ°°√ß‡≈’È¬ß —μ«å  ”À√—∫

°“√‡ΩÑ“√–«—ß·≈– ”√«®‚√§‰¢âÀ«—¥π°„π «π —μ«å®–∑”°“√

‡°Á∫μ—«Õ¬à“ß®“°π°∑’Ë¡’™’«‘μ ∑ÿ°Ê 2 ‡¥◊Õπ μ—Èß·μà‡¥◊Õπ¡°√“§¡

2552 ®π∂÷ß‡¥◊Õπμÿ≈“§¡ 2553 ‚¥¬∑”°“√‡°Á∫μ—«Õ¬à“ß®“°
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À≈Õ¥≈¡ ·≈–∫√‘‡«≥∑«“√√à«¡¥â«¬«‘∏’°“√ªÑ“¬ ‡¡◊ËÕ‰¥âμ—«Õ¬à“ß

·≈â«®–„ àÀ≈Õ¥‡°Á∫μ—«Õ¬à“ß¢π“¥ 10 ¡‘≈≈‘≈‘μ√∑’Ë¿“¬„π

∫√√®ÿ viral transport medium (VTM) ª√‘¡“μ√ 3 ¡‘≈≈‘≈‘μ√

´÷Ëß à«πª√–°Õ∫¢Õß VTM ®–ª√–°Õ∫¥â«¬ 0.5 ‡ªÕ√å‡´Áπμå

(w/v) bovine plasma albumin, ‡æπ‘́ ‘≈‘π®’ (23106 ¬Ÿπ‘μ/≈‘μ√),

 ‡μ√ª‚μ¡—¬ ‘́π (200 ¡‘≈≈‘°√—¡/≈‘μ√), ‡®πμâ“¡—¬´‘π (250

¡‘≈≈‘°√—¡/≈‘μ√), π‘ ‡μμ‘π (0.53106 ¬Ÿπ‘μ/≈‘μ√), ‚æ≈’¡‘°´‘π∫’

(23106 ¬Ÿπ‘μ/≈‘μ√), ‚Õø≈Õ°´“ ‘́π (60 ¡‘≈≈‘°√—¡/≈‘μ√)

·≈– —́≈ø“‡¡∑Õ°´“‚´≈ (0.2 °√—¡/≈‘μ√) °“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥

‚¥¬°“√‡®“–‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥¥”∑’Ë∫√‘‡«≥ªï° (wing vein)

‡°Á∫„πÀ≈Õ¥‡°Á∫μ—«Õ¬à“ß¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√∑’Ëª√“»®“° “√

ªÑÕß°—π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ √«¡∑—Èß∑”°“√∫—π∑÷°™π‘¥¢Õßπ°

‡æ» ™à«ßÕ“¬ÿ  ¿“æ¢Õß —μ«å·≈–À¡“¬‡≈¢Àà«ß¢“¢Õßπ°∑’Ë

‡°Á∫μ—«Õ¬à“ß ®“°π—Èπ‡°Á∫μ—«Õ¬à“ß„π∂—ß‡°Á∫§«“¡‡¬Áπ∑’Ë¡’Õÿ≥À¿Ÿ¡‘

4 Õß»“‡´≈‡ ’́¬ ·≈– àßμ—«Õ¬à“ß¡“¬—ßÀâÕßªØ‘∫—μ‘°“√‡æ“–

‡≈’È¬ß‡´≈≈å·≈–ÀâÕßªØ‘∫—μ‘°“√´’√—¡«‘∑¬“¢Õß»Ÿπ¬å‡ΩÑ“√–«—ß·≈–

μ‘¥μ“¡‚√§®“° —μ«åªÉ“  —μ«åμà“ß∂‘Ëπ ·≈– —μ«åÕæ¬æ §≥–

 —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ ¿“¬„π 48 ™—Ë«‚¡ß

‡æ◊ËÕ∑”°“√μ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 μàÕ‰ª

°“√·¬°‡™◊ÈÕ·≈–°“√‡æ“–‡≈’È¬ß‰«√— ‰¢âÀ«—¥π°

π”μ—«Õ¬à“ß∑’ËªÑ“¬®“°À≈Õ¥≈¡·≈–∑«“√√à«¡∑’Ë ‡°Á∫

„π VTM 3 ¡‘≈≈‘≈‘μ√ °√Õßºà“π Millipore membrane ¢π“¥

0.45 ‰¡‚§√‡¡μ√ π” à«π∑’Ë°√Õß‰¥â‰ª„™â„π°“√·¬°‡™◊ÈÕ

À√◊Õπ” à«ππÈ”„ ¡“ªíòπ∑’Ë§«“¡‡√Á« 8,000 √Õ∫μàÕπ“∑’ ∑’Ë

Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 10 π“∑’·≈–π” à«π„ 

(supernatant) ‰ª„™â„π°“√·¬°‡™◊ÈÕ ‡´≈≈å∑’Ë„™â‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— 

§◊Õ MDCK (Madin-Darby canine kidney) ‚¥¬À¬Õ¥μ—«Õ¬à“ß

0.2 ¡‘≈≈‘≈‘μ√≈ß„π‡´≈≈å ‡æ“–‡≈’È ¬ßμàÕÀ≈ÿ¡¢Õß

24-well tissue culture plate ∑”´È” ÕßÀ≈ÿ¡μàÕμ—«Õ¬à“ß ·≈â«

π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ∑’Ë¡’§“√å∫Õπ‰¥ÕÕ°‰´¥å

5 ‡ªÕ√å‡´Áπμå ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ®“°π—Èπ®–¥Ÿ¥ à«π„ ∑‘Èß 150

‰¡‚§√≈‘μ√ ‡μ‘¡ maintenance medium (TPCK-MEM) ≈ß‰ª

500 ‰¡‚§√≈‘μ√ π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ∑’Ë¡’

§“√å∫Õπ‰¥ÕÕ°‰´¥å 5 ‡ªÕ√å‡ Á́πμå ‡ªìπ‡«≈“ 3 «—π·≈–

 —ß‡°μ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å (cytopathic effect: CPE)

∑ÿ°«—π À“°æ∫‡´≈≈å∑’Ë‡æ“–‡≈’È¬ß‡°‘¥ CPE · ¥ß«à“‡´≈≈åÕ“®

¡’°“√μ‘¥‡™◊ÈÕ‰«√—  ®–∑”°“√æ‘ Ÿ®πå‡™◊ÈÕ«à“‡ªìπ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥

π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 À√◊Õ‰¡à ‚¥¬„™â

«‘∏’°“√∑“ß™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈ RT-PCR

°“√μ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°™π‘¥ H5N1

‚¥¬«‘∏’ Multiplex RT-PCR

°“√μ√«®«‘π‘®©—¬‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 ¥â«¬«‘∏’ Multiplex RT-PCR ®–„™â

‡ªìπ°“√¬◊π¬—π  “¬æ—π∏ÿå¬àÕ¬¢Õß‡™◊ÈÕ‰«√—  ‚¥¬π”μ—«Õ¬à“ß∑’Ë

„Àâº≈∫«°®“°°“√‡æ“–‡≈’È¬ß‡´≈≈å ¡“ °—¥ “√æ—π∏ÿ°√√¡¢Õß

‡™◊ÈÕ‰«√— ‚¥¬„™â™ÿ¥ °—¥ ”‡√Á®√Ÿª QIAamp Viral RNA Mini

kit (Qiagen, Germany) primer ∑’Ë„™â„π°“√μ√«®™ÿ¥∑’Ë1 §◊Õ

Primer ∑’Ë®”‡æ“–μàÕ¬’π M Forward: 5'AAA AGC AGG TAG

ATA TTG AAG C 3'Reverse: 5'GTC CCA ATT GTC

CTC ATT GC 3'Primer ∑’Ë®”‡æ“–μàÕ¬’π H5 (Poddar,

2002) Forward: 5'ACT CCA ATG GGG GCG ATA AAC

3'Reverse: 5'CAA CGG CCT CAA ACT GAG GTG T 3'

·≈– Primer ∑’Ë®”‡æ“–μàÕ¬’π N1 Forward: 5'AAG GGT

TTT CAT TTA AAT ACG GGC 3' Reverse: 5'CCA

GTC CAC CCA TTT GGA TCC 3' ‚¥¬°”Àπ¥§à“

æ“√“¡‘‡μÕ√å°“√∑” Multiplex RT-PCR  ”À√—∫ primer ™ÿ¥∑’Ë

1 ¥—ßπ’È Reverse Transcription 50 Õß»“‡´≈‡´’¬  30 π“∑’

First Denature 95Õß»“‡´≈‡´’¬  15  π“∑’ ®“°π—Èπ Denature

∑’Ë 94 Õß»“‡´≈‡ ’́¬   45 «‘π“∑’ Annealing 60 Õß»“‡´≈‡ ’́¬ 

45 «‘π“∑’·≈– Extension 72 Õß»“‡´≈‡´’¬  60 «‘π“∑’ ‡ªìπ

®”π«π 35 √Õ∫ ·≈–¢—ÈπμÕπ ÿ¥∑â“¬ Final Extension 72 Õß»“

‡´≈‡´’¬  10 π“∑’ „π°√≥’∑’Ë Primer ™ÿ¥∑’Ë 1 „Àâº≈∫«°

‰¡à§√∫∑ÿ°¬’π„™â primer ™ÿ¥∑’Ë 2 „π°“√μ√«®‡æ‘Ë¡‡μ‘¡ ‚¥¬¡’

Primer ¥—ßπ’È primer ∑’Ë®”‡æ“–μàÕ¬’π M (Poddar 2002)

Forward: 5'CCG AGA TCG CAC AGA GAC TTG AAG

AT 3'Reverse: 5'GGC AAG TGC ACC AGC AGA ATA

ACT 3' Primer ∑’Ë®”‡æ“–μàÕ¬’π H5 (Lee ·≈–§≥– 2001)

Forward: 5'ACA CAT GCY CAR GAC ATA CT 3'

Reverse: 5'CTY TGR TTY AGT GTT GAT GT 3' ·≈–

Primer ∑’Ë®”‡æ“–μàÕ¬’π N1 Forward: 5' ATG GTA ATG

GTG TTT GGA TAG GAA G 3' Reverse: 5'AAT GCT

GCT CCC ACT AGT CCA G 3' ‚¥¬°”Àπ¥§à“æ“√“¡‘‡μÕ√å

°“√∑” Multiplex RT-PCR  ”À√—∫ primer ™ÿ¥∑’Ë 2

‡™àπ‡¥’¬«°—∫™ÿ¥∑’Ë 1 ·μà„™âÕÿ≥À¿Ÿ¡‘ ”À√—∫ annealing ∑’Ë

55 Õß»“‡´≈‡ ’́¬  μ—«§«∫§ÿ¡∫«° (positive control) „™â

 “¬æ—π∏ÿåÕâ “ßÕ‘ß¢Õß‡™◊ÈÕ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß
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 “¬æ—π∏ÿå¬àÕ¬ H5N1 (A/chicken/Thailand/vsmu-3-CBI/2005)

„π°“√μ√«®«‘π‘®©—¬

°“√μ√«®À“√–¥—∫¿Ÿ¡‘§ÿâ¡°—π∑“ß´’√—¡«‘∑¬“ (WHO 2002)

Hemagglutination inhibition (HI) test

π”´’√—¡μ—«Õ¬à“ß∑’Ë‰¥â®“°°“√‡°Á∫μ—«Õ¬à“ß ∑”ªØ‘°‘√‘¬“

°—∫ Receptor-Destroying Enzyme (RDE) (Denka Seiken,

Japan) ∑’Ë√–¥—∫§«“¡‡®◊Õ®“ß ÿ¥∑â“¬‡ªìπ 1:4 ∫à¡„πμŸâ∫à¡ 37

Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß °àÕππ”¡“°”®—¥ RDE

 à«π∑’Ë¬—ß‡À≈◊Õ„πÕà“ßπÈ”∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 56 Õß»“‡´≈‡´’¬ 

π“π 30 π“∑’ ·≈–‡μ‘¡ 50 ‡ªÕ√å‡ Á́πμå‡¡Á¥‡≈◊Õ¥·¥ßÀà“πæ√âÕ¡

‡¢¬à“∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬ π“π 1 ™—Ë«‚¡ß ®“°π—Èπ¥Ÿ¥‡°Á∫

 à«ππÈ”„ ‡æ◊ËÕπ”‰ª„™â∑¥ Õ∫μàÕ‰ª „π°“√∑¥ Õ∫¥â«¬ HI

´’√—¡μ—«Õ¬à“ß∑’Ëºà“π°“√∑”ªØ‘°‘√‘¬“°—∫ RDE ®–∑”°“√ª√—∫

√–¥—∫§«“¡‡®◊Õ®“ß‡ªìπ 1:20 °àÕππ”¡“À¬Õ¥≈ßÀ≈ÿ¡„π

‰¡‚§√‡æ≈∑ ª√‘¡“≥ 25 ‰¡‚§√≈‘μ√ À≈—ß®“°π—Èπ∑”°“√

‡®◊Õ®“ß≈ß 2 ‡∑à“‡ªìπ≈”¥—∫ ·≈â«π”¡“‡μ‘¡‰«√— ∑’Ë¡’§«“¡

‡¢â¡¢âπ 4 HAU ª√‘¡“≥ 25 ‰¡‚§√≈‘μ√ π”‰ª∫à¡∑’ËμŸâ∫à¡ 37

Õß»“‡´≈‡´’¬ π“π 30 π“∑’ °àÕππ”¡“‡μ‘¡ 0.5 ‡ªÕ√å‡´Áπμå

‡¡Á¥‡≈◊Õ¥·¥ßÀà“π ª√‘¡“≥ 50 ‰¡‚§√≈‘μ√ π”‰ª∫à¡∑’ËμŸâ‡¬Áπ

Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬ π“π 30 π“∑’ μ√«® Õ∫√–¥—∫

·Õπμ‘∫Õ¥’‰μ‡μÕ√å¢ÕßªÆ‘°‘√‘¬“‚¥¬æ‘®“√≥“®“°À≈ÿ¡ ÿ¥∑â“¬

¢Õß ’́√—¡μ—«Õ¬à“ß∑¥ Õ∫∑’Ë‡°‘¥°“√¬—∫¬—Èß°“√‡°“–°≈ÿà¡Õ¬à“ß

 ¡∫Ÿ√≥å

Microneutralization (Micro NT) test

π”´’√—¡μ—«Õ¬à“ß∑’Ëºà“π°“√∑”ªØ‘°‘√‘¬“°—∫ RDE ∑’Ë

ª√—∫√–¥—∫§«“¡‡®◊Õ®“ß‡ªìπ 1:20 À¬Õ¥≈ßÀ≈ÿ¡„π‰¡‚§√‡æ≈∑

ª√‘¡“≥ 60 ‰¡‚§√≈‘μ√ ∑”°“√‡®◊Õ®“ß≈ß 2 ‡∑à“‡ªìπ≈”¥—∫ °àÕπ

π”¡“‡μ‘¡‰«√— ∑’Ë¡’§«“¡‡¢â¡¢âπ 100 TCID
50
/0.1 ¡‘≈≈‘≈‘μ√

·≈â«π”‰ª∫à¡∑’ËμŸâ∫à¡ 37 Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“π“π 2 ™—Ë«‚¡ß

 à«πº ¡∑’Ë¡’´’√—¡μ—«Õ¬à“ß°—∫‰«√— ®–¬â“¬‰ª≈ß„π‰¡‚§√‡æ≈∑

∑’Ë¡’‡´≈≈å‡æ“–‡≈’È¬ß™π‘¥ MDCK Õ¬Ÿà ®“°π—Èπ∫à¡„πμŸâ∫à¡ 37

Õß»“‡´≈‡´’¬ ∑’Ë¡’ 5 ‡ªÕ√å‡´Áπμå§“√å∫Õπ‰¥ÕÕ°‰´¥åπ“π 18

™—Ë«‚¡ß  —ß‡°μ°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–¢Õß‡´≈≈å (CPE)

°àÕππ”¡“∑¥ Õ∫¥â«¬«‘∏’ ELISA ‡æ◊ËÕμ√«® Õ∫ à«ππ‘«§≈’‚Õ

‚ª√μ’π¢Õß‰«√— ‚¥¬„™â mouse specific monoclonal antibody

(Chemicon, Temecula, CA.) ‡ªìπ primary antibody ·≈– goat

anti-mouse Igs (Dakocytomation, Glostrup, Denmark) ‡ªìπ

secondary antibody ‡¡◊ËÕÀ¬ÿ¥ªØ‘°‘√‘¬“·≈â«π”¡“Õà“π§à“

°“√¥Ÿ¥°≈◊π· ß (OD) ∑’Ë 450/630 æ‘®“√≥“´’√—¡μ—«Õ¬à“ß∫«°

‡¡◊ËÕ¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π¡“°°«à“À√◊Õ‡∑à“°—∫ 40 æ‘®“√≥“ ’́√—¡

μ—«Õ¬à“ß≈∫‡¡◊ËÕ¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—ππâÕ¬°«à“ 40

º≈°“√«‘®—¬

®“°°“√¥”‡π‘πß“π‡ΩÑ“√–«—ß·≈– ”√«®‚√§‰¢âÀ«—¥π°

·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 „ππ°‡≈’È¬ß·≈–

π°∏√√¡™“μ‘ ≥  «π —μ«å®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ √–À«à“ß‡¥◊Õπ

¡°√“§¡ æ.». 2552 ®π∂÷ß‡¥◊Õπμÿ≈“§¡ æ.». 2553 ‡°Á∫

μ—«Õ¬à“ß®“°π°‰¥â∑—ÈßÀ¡¥®”π«π 325 μ—«Õ¬à“ß ª√–°Õ∫¥â«¬

π°®”π«π 31 ™π‘¥®“° 12 «ß»å ‚¥¬™π‘¥∑’Ë‡°Á∫μ—«Õ¬à“ß‰¥â

¡“°∑’Ë ÿ¥‰¥â·°à ‰°àøÑ“ ’∑Õß π°‡Õ’È¬ßÀßÕπ ‰°àøÑ“√’ø π°

°“∫∫—« π°¬ŸßÕ‘π‡¥’¬ ·≈–™π‘¥Õ◊ËπÊ μ“¡≈”¥—∫ (μ“√“ß∑’Ë 1)

º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√æ∫«à“‰¡àæ∫‡™◊ÈÕ·≈– “√

æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå

¬àÕ¬ H5N1 ®“°°“√μ√«®¥â«¬«‘∏’°“√·¬°‡™◊ÈÕ‚¥¬°“√‡æ“–‡≈’È¬ß

‰«√— ·≈–«‘∏’ Multiplex RT-PCR πÕ°®“°π’È¬—ßμ√«®‰¡à

æ∫√–¥—∫¢Õß¿Ÿ¡‘§ÿâ¡°—π¢Õßπ°μàÕ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫

°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 ®“°°“√μ√«®¥â«¬∑—Èß«‘∏’

Hemagglutination inhibition (HI) ·≈– Microneutralization

(Micro NT)
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μ“√“ß∑’Ë 1 · ¥ß™π‘¥·≈–®”π«π¢Õßπ°∑’Ë„™âμ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1

√–À«à“ßªï æ.». 2552 ∂÷ß 2553

™◊ËÕ “¡—≠ ™◊ËÕ«‘∑¬“»“ μ√å ®”π«π (μ—«)

‰°à·®â Gallus domesticus 9

‰°àμäÕ° Numida meleagris 2

‰°àªÉ“ Gallus gallus 4

‰°àøÑ“æ≠“≈Õ Lophura diardi 13

‰°àøÑ“√’ø Syrmaticus reevesi 28

‰°àøÑ“‡≈¥’È·Õ¡‡Œ‘√ ∑å Chrysolophus amherstiae 8

‰°àøÑ“ ’∑Õß Chrysolophus pictus 98

‰°àøÑ“À≈—ß‡∑“·¢âß¥” Lophura leucomelana lineata 5

‰°àøÑ“À≈—ß‡∑“·¢âß·¥ß Lophura leucomelanos crawfurdii 4

π°°√–∑ÿß Pelecanus rufescens 1

π°°“∫∫—« Ibis leucocephalus 20

π°°ÿ≈“ Threskiornis melanocephalus 7

π°·°â«‚¡àß Psittacula eupatria 4

π°¢ÿπ∑Õß Gracula religiosa 3

π°¢ÿπ·ºπ Urocissa erythrorhyncha 7

π°‡¢“„À≠à Streptopelia chinensis 4

π°§äÕ°§“‡∑≈ Nymphicus hollandicus 3

π°™“ªï‰Àπ Caloenas nicobarica 2

π°μ–°√ÿ¡ Leptoptilos javanicus 8

π°ª“°Àà“ß Anastomus oscitans 3

π°æ‘√“∫ªÉ“ Columba livia 3

π°¬Ÿß‰∑¬ Pavo muticus 1

π°¬ŸßÕ‘π‡¥’¬ Pavo cristatus 17

π°≈ÿ¡æŸ¢“« Ducula bicolor 1

π°‡≈‘ø‡∫‘√å¥ Agapornis roseicollis 3

π°Õ’‚°âß Porphyrio porphyrio 12

π°‡Õ’È¬ß “√‘°“ Acridotheres tristis 2

π°‡Õ’È¬ßÀßÕπ Acridortheres javanicus 43

‡ªì¥§—∫·§ Nettapus coromandelianus 3

‡ªì¥¡“≈≈“√å¥ Anas platyrhynchos 3

             √«¡ 325
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Õ¿‘ª√“¬º≈°“√«‘®—¬

®“°º≈°“√‡ΩÑ “√–«—ß‚√§‰¢âÀ«—¥π°·∫∫°àÕ‚√§

√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 ®“°μ—«Õ¬à“ß°“√ªÑ“¬®“°À≈Õ¥≈¡

™àÕß∑«“√√à«¡ ·≈– ’́√—¡®“°π°„π°√ß‡≈’È¬ß·≈–π°∏√√¡™“μ‘

´÷ËßÕ“»—¬Õ¬Ÿà√à«¡°—∫ —μ«å„π°√ß‡≈’È¬ß™π‘¥Õ◊ËπÊ ‚¥¬„™â«‘∏’°“√

«“ßμ“¢à“¬æ√“ß·≈–„™â «‘ß®—∫ ≥  «π —μ«å·ÀàßÀπ÷Ëß„π®—ßÀ«—¥

 ÿæ√√≥∫ÿ√’ ®”π«π 325 μ—«Õ¬à“ß ‰¡àæ∫º≈∫«°∑“ßÀâÕß

ªØ‘∫—μ‘°“√ Õ“®‡π◊ËÕß¡“®“°°“√∑’Ëπ°„π°√ß‡≈’È¬ß·≈–π°

∏√√¡™“μ‘∑’Ë∑”°“√»÷°…“ ¬—ß‰¡à‡§¬‰¥â√—∫°“√ —¡º— °—∫‡™◊ÈÕ

‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1

πÕ°®“°π’È¿“¬À≈—ß®“°°“√μ“¬¢Õß‡ ◊Õ®”π«πÀ≈“¬μ—«

„π ∂“π∑’Ë·Ààßπ’È®“°‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°·∫∫°àÕ‚√§√ÿπ·√ß

 “¬æ—π∏ÿå¬àÕ¬ H5N1 ∑“ß»Ÿπ¬å‡ΩÑ“√–«—ßœ ®÷ß√à«¡°—∫‡®â“Àπâ“∑’Ë

¢Õß «π —μ«å‰¥â ‡æ‘Ë ¡√–∫∫§«“¡ª≈Õ¥¿—¬∑“ß™’«¿“æ

(biosecurity system) ´÷Ëß‡ªìπ«‘∏’°“√ªÑÕß°—π‚√§‰¢âÀ«—¥π°

·∫∫°àÕ‚√§√ÿπ·√ß  “¬æ—π∏ÿå¬àÕ¬ H5N1 ∑’Ë¡’°“√·π–π”„Àâ„™â

„πÕÿμ “À°√√¡°“√‡≈’È¬ß —μ«åªï° (FAO 2004) ‚¥¬°“√„Àâ

ºŸâ ‡¢â“™¡ «π —μ«å·≈–‡®â“Àπâ“∑’Ë «π —μ«å®ÿà¡‡∑â“°àÕπ‡¢â“ Ÿà

‡¢μ∑’Ë¡’°“√‡≈’È¬ß —μ«å ¡’°“√ª√—∫ª√ÿß ‘Ëß·«¥≈âÕ¡¿“¬„π°√ß

‡≈’È¬ß ¡’°“√æàπ¬“¶à“‡™◊ÈÕ„π®ÿ¥Õ—∫¢Õß°√ß‡≈’È¬ß∑ÿ° —ª¥“Àå  °“√

ªÑÕß°—π°“√‡¢â“ÕÕ°¢Õß —μ«åÕ◊Ëπ Ÿà∫√‘‡«≥∑’Ë¡’°“√‡≈’È¬ß —μ«å

√«¡∑—Èß°“√„Àâ§«“¡√Ÿâ·°à‡®â“Àπâ“∑’Ë¢Õß «π —μ«å„π‡√◊ËÕß‚√§

‰¢âÀ«—¥π° ·≈–°“√ªÑÕß°—πμπ‡Õß®“°‚√§¥—ß°≈à“«

Siengsanan ·≈–§≥– (2009) ‰¥â√“¬ß“π∂÷ß°“√
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