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‚√§‰¢âÀ«—¥π°

‚√§‰¢âÀ«—¥π° (avian influenza À√◊Õ‡√’¬°

 —ÈπÊ «à“ bird flu) §◊Õ‚√§‰¢âÀ«—¥„À≠à∑’Ë‡°‘¥¢÷Èπ„π

 —µ«åªï°  à«π‚√§‰¢âÀ«—¥„À≠à„π¡πÿ…¬å®–‡√’¬°«à“

human influenza ∑—Èß‚√§‰¢âÀ«—¥„À≠à·≈–‰¢âÀ«—¥π°

¡’ “‡Àµÿ®“° influenza viruses ́ ÷Ëß‡ªìπ‰«√— „π Family

Orthomyxoviridae (æ‘‰≈æ—π∏å, 2005; Wright and

Webster, 2001)

‰«√— ‰¢âÀ«—¥„À≠à ·∫àßÕÕ°‡ªìπ 3

immunological types: A, B, C µ“¡§«“¡·µ°µà“ß

¢Õß·Õπµ‘‡®π¢Õß nucleoprotein (NP) ·≈–‚ª√µ’π

matrix (M) ‰«√— ∑’Ëæ∫°àÕ‚√§„π§π §◊Õ type A ·≈–

B ‚¥¬ type A æ∫°àÕ‚√§‰¥â∫àÕ¬∑’Ë ÿ¥ ·≈–√ÿπ·√ß

∑’Ë ÿ¥ °“√√–∫“¥„À≠à√–¥—∫‚≈°∑’Ë‡§¬‡°‘¥¢÷Èπ„πÕ¥’µ

¡’ “‡Àµÿ‡°‘¥®“° type A ∑—Èß ‘Èπ ‰«√—  type A π’È¡’

°“√µ‘¥‡™◊ÈÕ„π§π ·≈– —µ«åÀ≈“¬™π‘¥ ‡™àπ  —µ«åªï°

 ÿ°√ ¡â“ ·¡«πÈ” ·¡« ‡ ◊Õ ·¡â°√–∑—Ëßª≈“«“Ã

‰«√— ‰¢âÀ«—¥„À≠à type A ¬—ß “¡“√∂·∫àß

¬àÕ¬ÕÕ°‰ª‡ªìπ™π‘¥¬àÕ¬ (subtype) µ“¡§«“¡·µ°

µà“ß¢Õß·Õπµ‘‡®π∑’Ë ”§—≠ Õß™π‘¥ §◊Õ Œ’·¡°°≈Ÿµ‘π‘π

(Hemagglutinin, H) ·≈– π‘«√“¡‘π‘‡¥  (Neuraminidase,

N) ‚¥¬·Õπµ‘‡®π H ∂Ÿ°·∫àßÕÕ°‡ªìπ 16 subtypes

(H1…H16) ·≈–·Õπµ‘‡®π N ∂Ÿ°·∫àßÕÕ°‡ªìπ 9

subtypes (N1…N9)  à«π‡™◊ÈÕ‰¢âÀ«—¥„À≠à type B ·≈–

C ¬—ß‰¡à¡’°“√·∫àßŒ’·¡°°≈Ÿµ‘π‘π ÕÕ°‡ªìπ subtype

‰«√— ‰¢âÀ«—¥„À≠à type A ∑’Ë°àÕ°“√µ‘¥‡™◊ÈÕ

„π§πµ—Èß·µàÕ¥’µ®πªí®®ÿ∫—π ¡’‡æ’¬ß “¬æ—π∏ÿå H1, H2

·≈– H3 ‡∑à“π—Èπ ·µà„πªí®®ÿ∫—π‰¡àæ∫‡™◊ÈÕ H2 ·≈â«

„π¢≥–∑’Ë∑ÿ° “¬æ—π∏ÿå §◊Õ µ—Èß·µà H1…H16 ·≈–

N1…N9 æ∫‰¥â„ππ°πÈ” (aquatic bird) π—°«‘∑¬“»“ µ√å

®÷ß‡™◊ËÕ«à“ ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π°‡ªìπ∫√√æ∫ÿ√ÿ…¢Õß‡™◊ÈÕ

‰«√— ‰¢âÀ«—¥„À≠à type A  “¬æ—π∏ÿåµà“ßÊ

°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ‰«√— 

π°πÈ” ‡ªìπ —µ«å ”§—≠„π«ß®√°“√·æ√à‡™◊ÈÕ ‚¥¬

‡©æ“–‡ªì¥ªÉ“ (Mallard-Anas platyrhynchos) ‡π◊ËÕß®“°

 “¡“√∂·¬°‰«√— ∑ÿ° subtypes ‰¥â®“° —µ«å™π‘¥π’È

„π°“√»÷°…“¢Õßπ—°«‘®—¬‡¡◊ËÕ 10 ªï ‡»… æ∫

·Õπµ‘∫Õ¥’„π‡ªì¥ ∂÷ß√âÕ¬≈– 50 ÷́Ëß· ¥ß«à“¡’°“√µ‘¥

‡™◊ÈÕ‰«√— ‡°‘¥¢÷Èπ∫àÕ¬Ê „π™à«ß™’«‘µ¢Õß —µ«å ÷́ËßÕ“®

®–¢÷ÈπÕ¬Ÿà°—∫ ¿“æ·«¥≈âÕ¡ ‡æ√“–‡™◊ÈÕ‰«√— π—Èπ¡’Õ¬Ÿà

¡“°¡“¬„π√–∫∫∑“ß‡¥‘πÕ“À“√·≈–¡Ÿ≈‡ªì¥ „ππÈ”∑’Ë

Õÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡´’¬  ‡™◊ÈÕ‰«√— Õ¬Ÿà‰¥âπ“π 2-3

«—π ·µà∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ®–Õ¬Ÿà‰¥â∂÷ß‡¥◊Õπ

πÕ°®“°π°πÈ” ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à∫“ß subtype °Á

¬—ß¡’°“√µ‘¥‡™◊ÈÕ„π§π·≈– —µ«å™π‘¥Õ◊Ëπ ‡™àπ H3N8

æ∫„π¡â“ H3N3, H4N5, H4N6 ·≈– H7N7 æ∫„π

·¡«πÈ” H1N3 ·≈– H3N2 „πª≈“«“Ã H10N7 „π¡‘ß§å

 ”À√—∫‰«√—  H5N1 „πªí®®ÿ∫—π æ∫«à“‡√‘Ë¡¡’

°“√µ‘¥‡™◊ÈÕ„π —µ«åªï°°àÕπ ·≈–·æ√à‰ª Ÿà§π·≈– —µ«å

Õ◊Ëπ ‡™àπ ‡ ◊Õª√–‡¿∑µà“ßÊ ·¡« ·≈– ÿπ—¢ „πæ◊Èπ∑’Ë

∑’Ë¡’°“√√–∫“¥¢Õß‚√§„πª√–‡∑»‰∑¬ ¡’√“¬ß“π

µ√«®æ∫·Õπµ‘∫Õ¥’„π ÿπ—¢∂÷ß√âÕ¬≈– 25 ·≈–·¡«

√âÕ¬≈– 7 ÷́ËßÕ“®µ‘¥‡™◊ÈÕ¡“®“°°“√°‘π —µ«åªï°∑’Ë¡’‡™◊ÈÕ

„π‡«’¬¥π“¡√“¬ß“π°“√µ‘¥‡™◊ÈÕ„π Owstonûs Civet

„π¬ÿ‚√ªæ∫°“√µ‘¥‡™◊ÈÕ„π Marten ( —µ«åª√–‡¿∑



æ—ßæÕπ) ·≈–„π¡‘ß§å ·≈–ª√–¡“≥°“√«à“¡’π°„π

∏√√¡™“µ‘ª√–¡“≥√âÕ¬≈– 60 µ‘¥‡™◊ÈÕ·≈–µ“¬®“°

‰«√— π’È

Highly pathogenic avian influenza ·≈– Low

pathogenic avian influenza

‡™◊ÈÕ‰«√— ∑’Ëæ∫„ππ°πÈ”π—Èπ¡—°‡ªìπ “¬æ—π∏ÿå∑’Ë°àÕ

‚√§‰¡à√ÿπ·√ß (low pathogenic avian influenza-

LPAI)  —µ«å∑’Ëµ‘¥‡™◊ÈÕ‰¡à‡°‘¥Õ“°“√ À√◊Õ¡’‡æ’¬ßÕ“°“√

¢Õß‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®Õ¬à“ßÕàÕπ ‡¡◊ËÕ·æ√à¡“ Ÿà

 —µ«åªï°∫π∫°·≈â«®÷ß°≈“¬‡ªìπ highly pathogenic avian

influenza › HPAI „πªí®®ÿ∫—ππ’È subtypes ∑’Ë‡ªìπ HPAI

π—Èπ ¡’‡æ’¬ß H5 ·≈– H7 ‡∑à“π—Èπ ®“°∑—ÈßÀ¡¥ 16 H

subtypes °“√∑’Ë‰«√—  LPAI °≈“¬‡ªìπ‰«√—  HPAI

πà“®–‡°‘¥®“°°“√∑’Ë¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß‡∫  (insertion)

·≈â«∑”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß multiple basic amino

acid ∑’Ëµ”·Àπàßµ—¥¢Õß hemagglutinin polypeptide

precursor (HA0)

§”Õ∏‘∫“¬ ‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à®– √â“ß

hemagglutinin precursor molecule (HA0) ¢÷Èπ°àÕπ ÷́Ëß

®–µâÕß∂Ÿ°µ—¥¥â«¬‡Õπ‰´¡å „Àâ‡°‘¥‡ªìπ 2  à«π §◊Õ  à«π

HA1 ·≈– HA2 ÷́Ëß‡™◊ËÕ¡°—π¥â«¬æ—π∏–‰¥ —́≈‰ø¥å

(disulphide bond) ‡™◊ÈÕ‰«√— ®÷ß®–¡’ infectivity ‡°‘¥¢÷Èπ

°“√‡æ“–‡≈’È¬ß‰«√—  human influenza „π‡´≈≈å‡æ“–

‡≈’È¬ß®–µâÕß‡µ‘¡ trypsin TPCK ≈ß‰ª„πÕ“À“√‡≈’È¬ß

‡´≈≈å ‡æ◊ËÕ™à«¬„π°“√µ—¥∑’Ëµ”·Àπàß¥—ß°≈à“«¢Õß HA0

∂â“‡ªìπ°“√µ‘¥‡™◊ÈÕ‰«√—  human influenza ¿“¬„π√à“ß°“¬

‡™◊ÈÕ‰«√— ®–„™â‡Õπ‰´¡å trypsin ®“°‡´≈≈å∑’ËÕ¬Ÿà„π∑“ß

‡¥‘πÀ“¬„® „π°“√µ—¥∑’Ëµ”·Àπàß´÷Ëß‡ªìπ monobasic

amino acid ·µà∂â“‡ªìπ‡™◊ÈÕ HPAI ‡™àπ‡™◊ÈÕ‰¢âÀ«—¥π°

„πªí®®ÿ∫—π µ”·Àπàßµ—¥®–¡’ basic amino acid

À≈“¬µ—«‡√’¬ß°—π ≈”¥—∫π‘«§≈‘‚Õ‰∑¥å·∫∫π’È∑”„Àâ

‰«√—  “¡“√∂„™â‡Õπ‰´¡å protease ∑’Ë¡’Õ¬Ÿà„π‡´≈≈å

À≈“°À≈“¬™π‘¥ ‡™◊ÈÕ‰¢âÀ«—¥π°®÷ß¡’°“√µ‘¥‡™◊ÈÕπÕ°

√–∫∫∑“ß‡¥‘πÀ“¬„®‰¥â ¥—ßπ—Èπ ‡™◊ÈÕ∑’Ë¡’ multiple basic

amino acid ∑’Ëµ”·Àπàßµ—¥ ®÷ß®—¥‡ªìπ‰«√—  HPAI

°“√µ‘¥µàÕ¢â“¡ species ®“° —µ«å Ÿà§π

°“√µ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à„π§π ‡°‘¥‚¥¬

À“¬„®‡Õ“≈–ÕÕßΩÕ¬∑’Ë¡’‡™◊ÈÕ‡¢â“ Ÿà∑“ß‡¥‘πÀ“¬„®

(droplet infection) ·µà„π —µ«åªï°®–·æ√à‡™◊ÈÕ ‚¥¬∑“ß

fecal-oral route À√◊Õ‚¥¬ droplet infection §«“¡

 “¡“√∂„π°“√µ‘¥‡™◊ÈÕ¢Õß‰«√— ®–¢÷Èπ°—∫§«“¡

®”‡æ“–µàÕ cell receptor  Õß à«π §◊Õ ∑’Ë sialic acid

species ´÷Ëß‰¥â·°à N-acetylneuraminic acid (NeuAc)

À√◊Õ N-glycolylneuraminic acid (NeuGc) ·≈–∑’Ë

æ—π∏–∑’Ë‡™◊ËÕ¡√–À«à“ß sialyloligosaccharide °—∫

galactose ‚¥¬‰«√— ‰¢âÀ«—¥„À≠à„π§π ¡’§«“¡™Õ∫

∑’Ë®–‡°“–°—∫ sialic acid ∑’Ë‡™◊ËÕ¡Õ¬Ÿà°—∫ galactose ‚¥¬

α-2,6 linkage ́ ÷Ëß à«π„À≠à‡ªìπ NeuAc α-2,6 Gal „π

¢≥–∑’Ë‰«√— ‰¢âÀ«—¥π° ¡’§«“¡™Õ∫∑’Ë®–®—∫°—∫ NeuAc

α-2,3 Gal °“√µ‘¥‡™◊ÈÕ‚¥¬∑—Ë«‰ª®÷ß§àÕπ¢â“ß¡’§«“¡

®”‡æ“–µàÕ species (host range restriction)

Õ¬à“ß‰√°Á¥’‰¥âæ∫«à“ human tracheobronchial

epithelium ‡¡◊ËÕπ”¡“‡æ“–‡≈’È¬ß®–‡°‘¥ differentiation

 √â“ß α-2,3 linkage ∫πº‘«¢Õß ciliated cell „π¢≥–

∑’Ëæ∫ α-2,6 linkage ∫πº‘«¢Õß nonciliated cell ‡™◊ÈÕ

‰¢âÀ«—¥π°®÷ßÕ“®µ‘¥‡™◊ÈÕ„π‡´≈≈å§π‰¥â¥â«¬‡Àµÿπ’È

πÕ°®“°π’È¬—ß¡’°≈ÿà¡π—°«‘®—¬‰¥âæ∫«à“ ‡™◊ÈÕ‰«√—  H5N1

 “¡“√∂∑’Ë®–µ‘¥‡™◊ÈÕ ·≈–‡æ‘Ë¡®”π«π„π epithelial tissue

¢Õß nasopharynx, adenoid ·≈– tonsil ∑’Ëπ”¡“‡æ“–

‡≈’È¬ß‰¥â (ex vivo) ∑—ÈßÊ∑’Ë‡π◊ÈÕ‡¬◊ËÕ‡À≈à“π’È¡’ α-2,3 linkage

Õ¬ŸàπâÕ¬¡“° ÷́Ëß™’È·π–«à“ °“√‡¢â“ Ÿà‡´≈≈å¢Õß‰«√— ‰¢â

À«—¥π°Õ“®‡°‘¥¢÷Èπ¥â«¬ binding site ·∫∫Õ◊Ëπ

‡™◊ÈÕ‰¢âÀ«—¥π°∑’Ë‡§¬·æ√à¡“ Ÿà¡πÿ…¬å

°“√·æ√à¢Õß‡™◊ÈÕ‰¢âÀ«—¥π°®“° —µ«åªï°¡“ Ÿà§π

πà“®–‡§¬‡°‘¥¢÷Èπ¡“°àÕπªï æ.». 2540 ·µà‰¡à‰¥â

√“¬ß“π‰«â‡ªìπÀ≈—°∞“π °“√√–∫“¥„À≠à∑—Ë«‚≈° ´÷Ëß

‡°‘¥¢÷Èπ„πªï æ.». 2461 (Spanish flu) °Áπà“®–‡°‘¥

®“°°“√∑’Ë ‡™◊ÈÕ‰¢âÀ«—¥π°®“° —µ«åªï°·æ√à¡“ Ÿà§π

‚¥¬µ√ß ‡™◊ÈÕ‰¢âÀ«—¥π°∑’Ë‡§¬·æ√à¡“ Ÿà§π §◊Õ H5N1,

H9N2, H7N7, H7N2, H7N3 ·≈–„πºŸâ¡’Õ“™’æ‡°’Ë¬«
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°—∫°“√≈à“ —µ«åªÉ“æ∫«à“¡’°“√µ‘¥‡™◊ÈÕ H11N9

π—∫µ—Èß·µà‡√‘Ë¡°“√√–∫“¥„πªï 2546 ®π°√–∑—Ëß

ªí®®ÿ∫—π ‰«√—  H5N1 ·æ√à°√–®“¬‰ªÀ≈“¬∑«’ª „π

‡°◊Õ∫ 50 ª√–‡∑» µ—Èß·µà‡Õ‡™’¬ µ–«—πÕÕ°°≈“ß ¬ÿ‚√ª

·Õø√‘°“ ·µà à«π„À≠à‡ªìπ°“√√–∫“¥„π —µ«åªï° ·≈–

π°„π∏√√¡™“µ‘ ·≈–π—∫∂÷ß«—π∑’Ë 12 æƒ»®‘°“¬π 2550

¡’√“¬ß“πºŸâªÉ«¬‰¢âÀ«—¥π°∑’Ë‰¥â√—∫°“√¬◊π¬—π·≈â«∑—Èß ‘Èπ

335 √“¬ µ“¬ 206 √“¬ (Õ—µ√“µ“¬√âÕ¬≈– 61.5) ®“° 12

ª√–‡∑» ·≈–ª√–‡∑»∑’Ë¡’ºŸâªÉ«¬¡“°∑’Ë ÿ¥ 4 Õ—π¥—∫·√°

§◊Õ Õ‘π‚¥π’‡´’¬ (113 √“¬) ‡«’¬¥π“¡ (100 √“¬) Õ’¬‘ªµå

(38 √“¬) ·≈– ‰∑¬·≈–®’π ´÷ËßÕ¬Ÿà„πÕ—π¥—∫‡¥’¬«°—π

§◊Õ¡’ºŸâªÉ«¬ª√–‡∑»≈– 25 √“¬ ·≈–µ“¡¡“¥â«¬ µÿ√°’

Õ“‡´Õ√å‰∫®—π °—¡æŸ™“ Õ‘√—° ≈“« ¥®‘∫Ÿµ‘ ·≈– ‰π®’‡√’¬

Õ¬à“ß‰√°Á¥’ ‰∑¬‰¡à¡’ºŸâªÉ«¬‰¢âÀ«—¥π°¡“µ—Èß·µà‡¥◊Õπ

°—π¬“¬π ªï 2549 ·≈–„πºŸâªÉ«¬∑—ÈßÀ¡¥ 25 √“¬ µ“¬ 17

√“¬ (Õ—µ√“µ“¬√âÕ¬≈– 68.0)

≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à

‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à¡’√Ÿª√à“ß‰¥âÀ≈“¬·∫∫

‰¥â·°à §àÕπ¢â“ß°≈¡ À√◊Õ‡ªìπ “¬¬“« Õπÿ¿“§¡’

¢π“¥‚¥¬‡©≈’Ë¬ 100 π“‚π‡¡µ√ ‰«√— ¡’ “√æ—π∏ÿ

°√√¡‡ªìπ RNA  “¬≈∫ ·≈–‡ªìπ segment 7-8 ™‘Èπ

RNA ·µà≈–™‘Èπ∂Ÿ°≈âÕ¡√Õ∫¥â«¬ nucleoprotein (NP)

√«¡‡√’¬°‚§√ß √â“ßπ’È«à“ ribonucleoprotein complex

(RNP) ·≈–¡’‡Õπ‰´¡å RNA polymerase complex

Õ¬Ÿà¿“¬„π RNA ∑—ÈßÀ¡¥∂Ÿ°≈âÕ¡√Õ∫¥â«¬ lipid envelope

´÷Ëß∑”„Àâ‰«√—  ∂Ÿ°∑”≈“¬‰¥â¥â«¬ “√≈–≈“¬‰¢¡—π

·≈–‰¡à∑π∑“πµàÕ ¿“æ·«¥≈âÕ¡·≈–§«“¡·Àâß·≈âß

Õπÿ ¿ “ § ‰ « √—   ‰ ¢â À «— ¥ „À≠à ‚ ¥ ¬ √ Õ∫¡’

glycoprotein spike Õ¬Ÿà 3 ™π‘¥ §◊Õ H ́ ÷Ëßæ∫¡“°∑’Ë ÿ¥

N ́ ÷Ëßæ∫¡“°√Õß≈ß¡“ ·≈–‚ª√µ’π M2 ́ ÷Ëß∑”Àπâ“∑’Ë‡ªìπ

ion channel

¬’π¢Õß‰«√— ‰¢âÀ«—¥„À≠à

‚§√ß √â“ß “√æ—π∏ÿ°√√¡ (genome) ¢Õß‰«√— 

‰¢âÀ«—¥„À≠à type A ·≈– B ª√–°Õ∫¢÷Èπ¥â«¬¬’π

∑—ÈßÀ¡¥ 8 ™‘Èπ (¿“æ∑’Ë 1)  √â“ß‚ª√µ’πÕ¬à“ßπâÕ¬ 10

™π‘¥‡æ◊ËÕ∑”Àπâ“∑’Ëµà“ßÊ °—π¥—ßπ’È

PB2, PB1 ·≈– PA ·µà≈– component ‡ªìπ‡Õπ‰´¡å

RNA transcriptase complex

H (HA) ‡ªìπ Œ’·¡°°≈Ÿµ‘π‘π

NP ‡ªìπ‚ª√µ’πÀπà«¬¬àÕ¬‡æ◊ËÕª√–°Õ∫‡ªìπ

nucleoprotein À√◊Õ‚ª√µ’π capsid

N (NA) §◊Õ π‘«√“¡‘π‘‡¥  ´÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë∑”≈“¬

receptor

M  √â“ß‚ª√µ’π matrix 2 ™π‘¥ §◊Õ M1 ·≈–

M2 ‚¥¬ M1 ®–‡ªìπ major component

¢ÕßÕπÿ¿“§‰«√—  Õ¬Ÿà„µâ envelope  à«π

M2 ‡ªìπ spike ́ ÷Ëß∑”Àπâ“∑’Ë‡ªìπ ion channel

·≈–‡ªìπ‡ªÑ“À¡“¬ (target)  ”À√—∫¬“

amatadine ́ ÷Ëß¡’ƒ∑∏‘Ï¬—∫¬—Èß‰«√— ‰¢âÀ«—¥„À≠à

type A

¿“æ∑’Ë 1 ‰¥Õ–·°√¡¢ÕßÕπÿ¿“§‰«√— ‰¢âÀ«—¥„À≠à
(Wright and Webster 2001)
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NS  √â“ß‚ª√µ’π 2 ™π‘¥ §◊Õ NS1 ·≈– NS2

‚¥¬ NS1 ‰¡àæ∫„πÕπÿ¿“§ æ∫„π‡´≈≈å

µ‘¥‡™◊ÈÕ‡∑à“π—Èπ ·µà NS2 æ∫‰¥â„πÕπÿ¿“§

‰«√—  ‚¥¬®—∫ (interact) °—∫‚ª√µ’π M1

 ”À√—∫ NS1 ¡’Àπâ“∑’ËÀ≈“¬Õ¬à“ß∑’Ë ”§—≠

‰¥â·°à °“√¬—∫¬—Èß°“√∑”ß“π¢Õß interferon

„π host cell °“√§«∫§ÿ¡°“√ splice ¢Õß

viral mRNA ·≈–°“√¢π àß mRNA

ÕÕ°®“°π‘«‡§≈’¬  ‡¢â“ Ÿà‰´‚∑æ≈“ ÷́¡  à«π

NS2 ∑”Àπâ“∑’Ë„π°“√¢π àß RNP ÕÕ° Ÿà

‰´‚∑æ≈“´÷¡

·Õπµ‘‡®π¢Õß‰«√— ‰¢âÀ«—¥„À≠à (æ‘‰≈æ—π∏å, 2005;

Wright and Webster, 2001)

‰«√— ‰¢âÀ«—¥„À≠à¡’·Õπµ‘‡®π∑’Ë ”§—≠ 2 ™π‘¥

§◊Õ

1. Œ’·¡°°≈Ÿµ‘π‘π (H) ‡ªìπ trimer ·≈–·µà≈–

trimer ‡ªìπæÕ≈‘‡æª‰∑¥å ´÷Ëß¡’ 2 subunits µàÕ°—π

¥â«¬æ—π∏–‰¥´—≈‰ø¥å §◊Õ HA1 ·≈– HA2 ‚¥¬ HA1

‡ªìπ à«π∑’Ë¡’ receptor binding activity ·≈– HA2

‡ªìπ à«π∑’Ë¡’ fusion activity Œ’·¡°°≈Ÿµ‘π‘π∑”„Àâ‡¡Á¥

‡≈◊Õ¥·¥ß¢Õß§πÀ¡Ÿà‡≈◊Õ¥‚Õ·≈– —µ«å∫“ß™π‘¥ ‡™àπ Àà“π

·≈–ÀπŸµ–‡¿“ ‡°‘¥ªØ‘°‘√‘¬“‡°“–°≈ÿà¡ (agglutination)

§ÿ≥ ¡∫—µ‘π’Èπ”¡“„™âµ√«®À“‰«√— ‰¥â ·Õπµ‘∫Õ¥’µàÕ

Œ’·¡°°≈Ÿµ‘π‘π ®—¥‡ªìπ neutralizing antibody ·≈–¡’

º≈„π°“√§ÿâ¡°—π‚√§ §◊Õ‡ªìπ protective antibody ¥â«¬

2. π‘«√“¡‘π‘‡¥  (N) ‡ªìπ receptor destroying

enzyme (RDE) §◊Õ‡ªìπ‡Õπ‰´¡å∑’Ë∑”Àπâ“∑’Ë¬àÕ¬ receptor

site ∫πº‘«‡´≈≈å·≈â«∑”„Àâ progeny virion À≈ÿ¥‡ªìπ

Õ‘ √–®“°‡´≈≈å ‡¡◊ËÕ‡¡◊Õ°∫ÿ∑“ß‡¥‘πÀ“¬„®®—∫‰«√— ‰«â

‰«√— ®–„™â‡Õπ‰´¡åπ’È¬àÕ¬∑”„Àâ‡¡◊Õ°„ ¢÷Èπ ‰«√— ®÷ß

À≈ÿ¥ÕÕ°‰ª∫ÿ°√ÿ°‡´≈≈å‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÀ“¬„®∑’ËÕ¬Ÿà≈÷°

≈ß‰ª ·Õπµ‘∫Õ¥’µàÕπ‘«√“¡‘π‘‡¥  ‰¡à„™à neutralizing

antibody ¡’º≈„π°“√§ÿâ¡°—π‚√§‡æ’¬ß∫“ß à«π (partial

immunity) ‚¥¬·Õπµ‘∫Õ¥’µàÕπ‘«√“¡‘π‘‡¥  ¬—∫¬—Èß°“√

‡æ‘Ë¡®”π«π¢Õß‰«√— „π¢—ÈπµÕπ°“√ª≈¥ª≈àÕ¬‰«√— 

ÕÕ°®“°‡´≈≈å

°“√°≈“¬æ—π∏ÿå (genetic variation)

‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à type A ‡ªìπ type ∑’Ë¡’

°“√°≈“¬æ—π∏ÿå Ÿß ÿ¥„π∫√√¥“ 3 type ¥â«¬°—π °“√

‡ª≈’Ë¬π·ª≈ß¬’π∑”„Àâ·Õπµ‘‡®π ÷́Ëß‡ªìπº≈º≈‘µ¢Õß

¬’π‡ª≈’Ë¬π·ª≈ß‰ª¥â«¬ §◊Õ¡’ antigenic variation ‡°‘¥¢÷Èπ

´÷Ëß·∫àßÕÕ°‡ªìπ 2 ·∫∫ §◊Õ

1. Antigenic shift §◊Õ °“√‡ª≈’Ë¬π·ª≈ß∑’Ë

·Õπµ‘‡®π„À¡à·µ°µà“ß‰ª®“°·Õπµ‘‡®π‡¥‘¡Õ¬à“ß¡“°

æ∫‡©æ“–„π‰«√— ‰¢âÀ«—¥„À≠à type A ‡∑à“π—Èπ ‡°‘¥

¢÷Èπ®“°¢∫«π°“√ gene reassortment §◊Õ°“√∑’Ë‰«√— 

‰¢âÀ«—¥„À≠à 2 ™π‘¥ ÷́Ëß‡ªìπ type A ‡À¡◊Õπ°—π¡’

°“√µ‘¥‡™◊ÈÕ„π‡´≈≈å‡¥’¬«°—π „π¢—ÈπµÕπ self assembly

‡æ◊ËÕª√–°Õ∫¢÷Èπ‡ªìπÕπÿ¿“§ Õ“®¡’°“√π”™‘Èπ®’‚π¡

∫“ß™‘Èπ¢Õß‰«√— ™π‘¥Àπ÷Ëß„ à‡¢â“‰ª„πÕπÿ¿“§¢Õß

‰«√— Õ’°™π‘¥Àπ÷Ëß ®÷ß‰¥âÕπÿ¿“§¢Õß‰«√— ™π‘¥„À¡à

´÷Ëß¡’·Õπµ‘‡®π‡ª≈’Ë¬π·ª≈ß‰ª®“°‡¥‘¡ ‰«√— ≈Ÿ°º ¡

∑’Ë‡°‘¥¢÷Èπ‡√’¬°«à“ reassortant °“√√–∫“¥„À≠à∑’Ë‡°‘¥

¢÷ÈπÀ≈“¬§√—Èß ‡°‘¥¢÷Èπ‡π◊ËÕß®“°‡™◊ÈÕ¡’ antigenic shift ∑’Ë

H À√◊Õ H ·≈– N ·≈–ª√–™“™π‰¡à¡’¿Ÿ¡‘§ÿâ¡°—πµàÕ

‡™◊ÈÕ‰«√—  subtype „À¡à

°“√∑’Ë‡™◊ÈÕ‰«√— ‰¢âÀ«—¥π° H5N1 ¬—ß§ß

√–∫“¥Õ¬Ÿà‚¥¬§«∫§ÿ¡‰¡à‰¥â ‰«√— ¡’°“√‡æ‘Ë¡®”π«π

Õ¬Ÿàµ≈Õ¥‡«≈“ ®÷ß¡’‚Õ°“ ∑’Ë®–‡°‘¥ reassortment °—∫

‰«√—  subtype Õ◊Ëπ ∑’Ë¡“®“°§πÀ√◊Õ —µ«å ·µà®“°°“√

 ”√«®‡™◊ÈÕ‰«√—  H5N1 ∑’Ë·¬°‰¥â®“°§π„π√–À«à“ßªï

2546-2549 °Á¬—ß‰¡àæ∫«à“¡’‰«√— ≈Ÿ°º ¡‡°‘¥¢÷Èπ

(Auewarakul et al., 2007)

2. Antigenic drift §◊Õ °“√‡ª≈’Ë¬π·ª≈ß∑’Ë

·Õπµ‘‡®π„À¡à·µ°µà“ß‰ª®“°·Õπµ‘‡®π‡¥‘¡‰¡à¡“°π—°

‡™◊ËÕ«à“‡°‘¥®“°°√–∫«π°“√ point mutation ‰¥â·°à

substitution, deletion ·≈– insertion ¿“¬„π “¬¬’π

·Õπµ‘‡®π‡ª≈’Ë¬π·ª≈ß‰ª‡æ’¬ß‡≈Á°πâÕ¬ ‰¡à¡“°æÕ∑’Ë

®–‡ªìπ H ·≈– N subtypes „À¡à æ∫‰¥â„π‰«√— ‰¢â

À«—¥„À≠à∑ÿ° type ·µà antigenic drift Õ“®∑”„Àâ‡°‘¥
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°“√√–∫“¥ (epidemic) ‰¥â„π«ß‰¡à°«â“ßπ—°

°“√®—¥®”·π° “¬æ—π∏ÿå¢Õß‰«√— ‰¢âÀ«—¥π°

Õß§å°“√Õπ“¡—¬‚≈°‰¥â∑”°“√«‘‡§√“–Àå≈”¥—∫

π‘«§≈‘‚Õ‰∑¥å·≈–·Õπµ‘‡®π¢Õß¬’π HA (phylogenetic

analysis) ¢Õß‡™◊ÈÕ‰¢âÀ«—¥π° H5N1 ÷́Ëß·¬°‰¥â„π

™à«ß°“√√–∫“¥ 2547-2548 ·≈–·∫àß‰«√— ÕÕ°‡ªìπ 2

lineage §◊Õ clade 1 ·≈– clade 2 ·≈–®—¥‰«√— ∑’Ë

·¬°‰¥â„πŒàÕß°ß„π™à«ßªï 2546 ‡ªìπ clade 1û ·≈–

æ.». 2540 ‡ªìπ clade 3 (The World Health Organization

Global Influenza Program Surveillance Network,

2005)

„π°≈“ßªï 2550 Õß§å°“√Õπ“¡—¬‚≈°‰¥â®—¥°≈ÿà¡

‰«√—  H5N1 „À¡à ‚¥¬·∫àß‰«√— ∑—ÈßÀ¡¥ ÕÕ°‡ªìπ 10

phylogenetic clade (genetic group) §◊Õ clade 0-9

‰«√— „π clade ‡À≈à“π’È Õ¬Ÿà„π ¿“æ¿Ÿ¡‘»“ µ√åµà“ß°—π

§◊Õ

Clade 0 §◊Õ‰«√— ∑’Ë°àÕ°“√√–∫“¥„πŒàÕß°ß „π

ªï 2540 √«¡∑—Èß A/goose/Guangdong/1/96 ´÷Ëß‡ªìπ

∫√√æ∫ÿ√ÿ…¢Õß‰«√— ∑—Èß∑’Ë√–∫“¥„πŒàÕß°ß‡¡◊ËÕªï 2540

·≈–°“√√–∫“¥„πªí®®ÿ∫—π

Clade 1 ‡ªìπ‰«√— ∑’Ë√–∫“¥Õ¬Ÿà„π °—¡æŸ™“ ‰∑¬

·≈–‡«’¬¥π“¡ ¡’°“√µ‘¥‡™◊ÈÕ∑—Èß„π —µ«å ·≈– §π„π

√–À«à“ßªï 2547-2550 Clade 1 ¬—ß‰¡à¡’°“√·∫àß‡ªìπ

subclade

Clade 2 ·∫àßÕÕ°‡ªìπÕ¬à“ßπâÕ¬ 3 subclade

æ∫„π¿Ÿ¡‘¿“§µà“ßÊ°—π

Clade 2.1 ·∫àßµàÕ‰ªÕ’°‡ªìπ clade 2.1.1-2.1.3

æ∫„πÕ‘π‚¥‡π‡´’¬ ·¬°‡™◊ÈÕ‰¥â∑—Èß®“°

„π —µ«åªï° ·≈– §π

Clade 2.2 æ∫√–∫“¥„ππ° „π∫“ßª√–‡∑»„π

·Õø√‘°“ ‡Õ‡™’¬ ·≈– ¬ÿ‚√ª ‡ªìπ “‡Àµÿ¢Õß°“√µ‘¥

‡™◊ÈÕ„π§π „πÕ’¬‘ªµå Õ‘√—° ·≈– ‰π®’‡√’¬

Clade 2.3 ·∫àßµàÕ‰ªÕ’°‡ªìπ clade 2.3.1-2.3.4

æ∫„π°“√√–∫“¥ª√–ª√“¬„π®’π ·≈–≈“« ‰«√— „π

clade 2.3.4 ‰¥â‡¢â“¡“ Ÿàª√–‡∑»‰∑¬∑’Ë®—ßÀ«—¥π§√æπ¡

µ—Èß·µà°≈“ßªï 2549 ·≈–„πªï 2550 ‰«√— „π clade π’È

æ∫‰¥â„πÀ≈“¬®—ßÀ«—¥„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¢Õßª√–‡∑»

Clade 3-9 ‡ªìπ‰«√— ∑’Ë·¬°‰¥â®“° —µ«åªï° √«¡

∑—Èßπ°Õæ¬æ „πæ◊Èπ∑’Ëµà“ßÊ ¢Õßª√–‡∑»®’π

°“√®—¥·∫àß‰«√—  H5N1 ÕÕ°‡ªìπ clade π—Èπ

Õ“»—¬≈”¥—∫‡∫ ¢Õß¬’π HA ·µà°àÕπÀπâ“π—Èπ§◊Õ „πªï

2547 °≈ÿà¡π—°«‘®—¬®“°ª√–‡∑»µà“ßÊ π”‚¥¬ Prof. Malik

Peiris (Li et al., 2004) ®“°¡À“«‘∑¬“≈—¬ŒàÕß°ß ‰¥â

·∫àß‰«√—  H5N1 ÕÕ°‡ªìπ®’‚π‰∑ªáµà“ßÊ ‚¥¬Õ“»—¬

°”‡π‘¥∑’Ë¡“ ·≈–≈—°…≥–¢Õß¬’π∑—Èß 8 ™‘Èπ (gene

constellation) ∑—Èßπ’È‡π◊ËÕß®“°¡’°“√ reassortment

√–À«à“ß “¬æ—π∏ÿå ·≈– subtype ¢Õß‰«√— ‰¢âÀ«—¥π°

‡°‘¥¢÷ÈπÕ¬Ÿàµ≈Õ¥‡«≈“ ‡™◊ÈÕ‰«√—  H5N1 ‡À≈à“π’È¡’¬’π HA

·≈– NA ¡“®“°∫√√æ∫ÿ√ÿ…‡¥’¬«°—π §◊Õ A/Goose/

Guangdong/1/96(H5N1) (Gs/Gd) „πªï 2544 §≥–

ºŸâ«‘®—¬‰¥â·∫àß‰«√— ≈Ÿ°º ¡ H5N1 reassortant ÕÕ°

‡ªìπ 6 ®’‚π‰∑ªá §◊Õ A, B, C, D, E, ·≈– Xo ·≈–„πªï

2545 ‰¥âæ∫‰«√— „À¡à‡°‘¥¢÷ÈπÕ’° 8 ®’‚π‰∑ªá §◊Õ V,

W, X1, X2, X3, Y, Z ·≈– Z+ ‚¥¬®’‚π‰∑ªá„À¡à‡À≈à“

π’È‡°‘¥¢÷Èπ®“°°“√ reassortment ‡™àπ°—π ‚¥¬¡’

®’‚π‰∑ªá‡¥‘¡‡ªìπ∫√√æ∫ÿ√ÿ… ·≈–‡¡◊ËÕ¡’®’‚π‰∑ªá„À¡à

‡°‘¥¢÷Èπ·≈â« ®’‚π‰∑ªá‡¥‘¡ √«¡∑—Èß Gs/Gd °Á§àÕ¬Ê

À“¬‰ª ®’‚π‰∑ªá∑’Ë¬—ß§ßÕ¬Ÿà‰¥â®–‡ªìπ‰«√— ∑’Ë¡’§«“¡

 “¡“√∂„π°“√ª√—∫µ—«‡æ◊ËÕÕ¬Ÿà√Õ¥ ®’‚π‰∑ªá Z+ µà“ß

®“°®’‚π‰∑ªá Z ‚¥¬∑’Ë®–‰¡à¡’°“√¢“¥À“¬‰ª¢Õß

°√¥Õ–¡‘‚π 20 ™π‘¥ „π à«π stalk ¢Õß‚ª√µ’π NA

„πªí®®ÿ∫—π‰«√— ∑’Ë¬—ßæ∫°“√√–∫“¥Õ¬Ÿà§◊Õ®’‚π‰∑ªá Z

´÷Ëßæ∫§√—Èß·√°„πªï 2545 ·≈–®’‚π‰∑ªá V ́ ÷Ëßæ∫„πªï

2548 ‚¥¬‡™◊ÈÕ∑’Ë°àÕ°“√√–∫“¥∑—Ë«‚≈°‡ªìπ®’‚π‰∑ªá Z

‡™◊ÈÕ‰«√—  H5N1 ∑’Ë√–∫“¥„πª√–‡∑»‰∑¬µ—Èß

·µàª≈“¬ªï 2546 ‡ªìπµâπ¡“ §◊Õ®’‚π‰∑ªá Z

(Puthavathana et al., 2005) ·≈–æ∫®’‚π‰∑ªá V „π

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®’‚π‰∑ªá V π’È §◊Õ‰«√— „π

clade 2.3.4 (Chutinimitkul et al., 2007) ®’‚π‰∑ªá Z

·≈– V ¡’§«“¡·µ°µà“ß°—π∑’Ë¬’π PA
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µ—«Õ¬à“ß°“√®—¥°≈ÿà¡‰«√—  H5N1 ‚¥¬·∫àßµ“¡

clade ·≈–®’‚π‰∑ªá ‡™àπ

‰«√— ¢Õßª√–‡∑»‰∑¬‡°◊Õ∫∑—ÈßÀ¡¥‡ªìπ

®’‚π‰∑ªá Z, clade 1

‰«√— ¢Õßª√–‡∑»Õ‘π‚¥‡π‡´’¬ à«π„À≠à‡ªìπ

®’‚π‰∑ªá Z, clade 2

‰«√— ¢Õßª√–‡∑»‡«’¬¥π“¡‡ªìπ ®’‚π‰∑ªá Z,

clade 1 æ∫®’‚π‰∑ªá V ∫â“ß

æ¬“∏‘°”‡π‘¥¢Õß‚√§‰¢âÀ«—¥π°

ºŸâªÉ«¬‰¢âÀ«—¥π° à«π„À≠àµ‘¥‡™◊ÈÕ®“° —µ«åªï°∑’Ë

¡’‡™◊ÈÕ πÕ°®“°π’È¡’√“¬ß“πµ‘¥µàÕ‚¥¬°“√ —¡º— „°≈â

™‘¥°—∫ºŸâªÉ«¬„π§√Õ∫§√—« √–¬–øí°µ—«¢Õß‚√§„π§π

¬“«ª√–¡“≥ 2-8 «—π ‚¥¬‡©≈’Ë ¬ 4 «—π

(Chotpitayasunondh et al., 2005)

„π¢≥–∑’Ë‚√§‰¢âÀ«—¥„À≠à®“°„π§π ¡—°°àÕ

æ¬“∏‘ ¿“æ®”°—¥Õ¬Ÿà„π√–∫∫∑“ß‡¥‘πÀ“¬„®‡∑à“π—Èπ

‚√§‰¢âÀ«—¥π°„π§π®–°àÕæ¬“∏‘ ¿“æ°—∫Õ«—¬«–

À≈“¬·Ààß (multi-organ dysfunction) πÕ°‡Àπ◊Õ®“°

√–∫∫∑“ß‡¥‘πÀ“¬„® ·≈–·¡â«à“°“√‡æ‘Ë¡®”π«π¢Õß

‡™◊ÈÕ‰¢âÀ«—¥π°„π§π®–‰¡à¥’π—° ·µà‡™◊ÈÕ “¡“√∂·æ√à

ÕÕ°‰ª‡æ‘Ë¡®”π«ππÕ°√–∫∫∑“ß¥‘πÀ“¬„® ¥—ß¡’

√“¬ß“π®“°ºŸâªÉ«¬‡«’¬¥π“¡«à“πÕ°®“°·¬°‡™◊ÈÕ‰«√— 

‰¥â®“°√–∫∫∑“ß‡¥‘πÀ“¬„®·≈â« ¬—ß·¬°‡™◊ÈÕ‰¥â®“° ‡≈◊Õ¥

πÈ”‰¢ —πÀ≈—ß ·≈–Õÿ®®“√–¥â«¬ √“¬ß“π®“°ª√–‡∑»

‰∑¬°Áµ√«®æ∫®’‚π¡ ·≈– mRNA ¢Õß‡™◊ÈÕ‰«√— „π

≈”‰ â‡≈Á° ≈”‰ â„À≠à ·≈–µ—∫ ‡™àπ°—π (Uiprasertkul et

al., 2005) ·µàµ√«®‰¡àæ∫ viral antigen ·≈–‰¡à “¡“√∂

·¬°‡™◊ÈÕ‰«√— ‰¥â®“°Õ«—¬«–‡À≈à“π’È ´÷Ëß· ¥ß«à“

ª√‘¡“≥‰«√— ¡’‰¡à¡“°π—° Õ¬à“ß‰√°Á¥’  “¡“√∂·¬°

‡™◊ÈÕ‰¥â®“°Õÿ®®“√–¢ÕßºŸâªÉ«¬¢Õß‰∑¬¥â«¬

Influenza pandemic phase

Õß§å°“√Õπ“¡—¬‚≈°‰¥â‡§¬„Àâ·π«∑“ß„π°“√

‡µ√’¬¡√—∫°“√√–∫“¥¢Õß‰«√— ‰¢âÀ«—¥„À≠à∑—Ë«‚≈°¡“

·≈â« ‡¡◊ËÕªï æ.». 2542 ·≈–‰¥âª√—∫ª√ÿß·°â‰¢„πªï æ.».

2548 ‚¥¬·∫àß√–¬–°“√√–∫“¥ÕÕ°‡ªìπ 4 ™à«ß §◊Õ

1. Interpandemic phase (‡ªìπ™à«ß‡«≈“

√–À«à“ß°“√√–∫“¥„À≠à∑’Ëºà“π¡“°—∫°“√√–∫“¥„À≠à

∑’Ë®–‡°‘¥¢÷ÈπÕ’°„πÕπ“§µ) ·∫àßÕÕ°‡ªìπ 2 phase §◊Õ

Phase 1: ‡ªìπ™à«ß‡«≈“∑’Ë‰¡àæ∫«à“¡’‡™◊ÈÕ‰¢â

À«—¥„À≠à subtype „À¡à‡°‘¥¢÷Èπ„π§π ·µàÕ“®æ∫ subtype

∑’Ë¡’°“√µ‘¥‡™◊ÈÕ„π§π°àÕ°“√µ‘¥‡™◊ÈÕ„π —µ«å¥â«¬ ·≈–

∂â“æ∫°“√µ‘¥‡™◊ÈÕ„π —µ«å §«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ

À√◊Õ‡°‘¥‚√§„π§π®–¬—ßÕ¬Ÿà„π√–¥—∫µË”

Phase 2: ‰¡àæ∫‡™◊ÈÕ subtype „À¡à°àÕ°“√µ‘¥

‡™◊ÈÕ„π§π  à«π subtype ∑’Ë¡’°“√µ‘¥‡™◊ÈÕ„π —µ«åÕ“®

®–°àÕ§«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ„π§π‰¥â

2. Pandemic alert phase (‡ªìπ√–¬–µ◊Ëπµ—«

‡æ◊ËÕ√Õß√—∫°“√√–∫“¥„À≠à) ·∫àßÕÕ°‡ªìπÕ’° 3 phase

Phase 3: æ∫«à“¡’°“√µ‘¥‡™◊ÈÕ‰¢âÀ«—¥„À≠à

subtype „À¡à ‡°‘¥¢÷Èπ„π§π ·µà¬—ß‰¡à¡’°“√·æ√à‡™◊ÈÕ

®“°§π Ÿà§π À√◊Õ∂â“æ∫°“√·æ√à‡™◊ÈÕ‰ª ŸàºŸâ —¡º— „°≈â

™‘¥°Á®–‡°‘¥¢÷ÈππâÕ¬¡“°

Phase 4: æ∫°≈ÿà¡ºŸâµ‘¥‡™◊ÈÕ‡°‘¥¢÷Èπ‡ªìπ°≈ÿà¡‡≈Á°Ê

°“√·æ√à‡™◊ÈÕ¬—ß®”°—¥Õ¬Ÿà„π«ß·§∫ ´÷Ëß· ¥ß«à“‡™◊ÈÕ

‰«√— ¬—ßª√—∫µ—«„Àâ°àÕ°“√µ‘¥‡™◊ÈÕ„π§π‰¥â‰¡à¥’π—°

Phase 5: æ∫°≈ÿà¡ºŸâµ‘¥‡™◊ÈÕ¢π“¥„À≠à¢÷Èπ ·µà°“√

·æ√à‡™◊ÈÕ®“°§π Ÿà§π¬—ßÕ¬Ÿà„π«ß®”°—¥ ´÷Ëß· ¥ß«à“

‰«√— ¡’°“√ª√—∫µ—«¥’¢÷Èπ„π°“√°àÕ°“√µ‘¥‡™◊ÈÕ„π§π

·µà¬—ß·æ√à°√–®“¬‰¥â‰¡à‡µÁ¡∑’Ë ‡ªìπ√–¬–‡ ’Ë¬ß∑’Ë®–‡°‘¥

°“√√–∫“¥„À≠à

3. Pandemic period (√–¬–√–∫“¥„À≠à∑—Ë«

‚≈°) ¡’‡æ’¬ß phase ‡¥’¬«

Phase 6: °“√√–∫“¥‡°‘¥¢÷Èπ‡ªìπ«ß°«â“ß æ∫„π

ª√–™“°√∑—Ë«‰ª

4. Postpandemic phase ‡ªìπ™à«ß ÿ¥ ‘Èπ°“√

√–∫“¥„À≠à ·≈–°≈—∫§◊π‡¢â“ Ÿà√–¬– interpandemic

phase Õ’°§√—Èß

WHO case definition (WHO Case Definitions for

Human Infections with Influenza A (H5N1) Virus,



Thai J. Genet. 2008, 1(1) : 8›16 æ‘‰≈æ—π∏å æÿ∏«—≤π–14

2007)

„π¢≥–π’È°“√√–∫“¥¢Õß‚√§‰¢âÀ«—¥„À≠à Õ¬Ÿà

„π√–¬–°àÕπ°“√√–∫“¥∑—Ë«‚≈° (prepandemic phase)

√–¬– 3 µàÕ √–¬– 4 ‡¡◊ËÕ«—π∑’Ë 29  ‘ßÀ“§¡ 2549

Õß§å°“√Õπ“¡—¬‚≈°‰¥âµ—Èßπ‘¬“¡¢ÕßºŸâªÉ«¬‰¢âÀ«—¥π°‰«â

3 √–¥—∫ π‘¬“¡π’ÈÕ“®ª√—∫‡ª≈’Ë¬π‰¥âÕ’° ‡¡◊ËÕ¢âÕ¡Ÿ≈∑“ß

√–∫“¥«‘∑¬“‡ª≈’Ë¬π‰ª

1. Suspected H5N1 case (ºŸâªÉ«¬∑’ËµâÕß ß —¬

«à“‡ªìπ‚√§‰¢âÀ«—¥π°) ‰¥â·°à ºŸâªÉ«¬∑’Ë¡’Õ“°“√¢Õß

‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® à«π≈à“ß‡©’¬∫æ≈—π ·≈–‰¡à

∑√“∫ “‡Àµÿ ¡’‰¢â Ÿß°«à“ 38 Õß»“‡´≈‡´’¬  ‰Õ

À“¬„®ÀÕ∫ À√◊ÕÀ“¬„®≈”∫“° ·≈– ¿“¬„π 7 «—π

°àÕπ¡’Õ“°“√¥—ß°≈à“« ¡’ª√–«—µ‘°“√ —¡º— ‡™◊ÈÕ‰¢âÀ«—¥

π°Õ¬à“ßπâÕ¬ 1 ª√–°“√

1.1  —¡º— „°≈â™‘¥¿“¬„π√–¬– 1 ‡¡µ√ ‡™àπ

¥Ÿ·≈√—°…“æ¬“∫“≈ æŸ¥§ÿ¬  —¡º— °—∫√à“ß°“¬°—∫

∫ÿ§§≈´÷Ëß ß —¬«à“Õ“®®–ªÉ«¬‡ªìπ‰¢âÀ«—¥π° ‚¥¬

∫ÿ§§≈π—ÈπÕ“®®–‡ªìπ suspected, probable À√◊Õ

confirmed H5N1 case

1.2  —¡º— °—∫ —µ«åªï° (poultry) À√◊Õ π°„π

∏√√¡™“µ‘ À√◊Õ ´“° À√◊Õ  ‘Ëß·«¥≈âÕ¡∑’Ëªπ‡ªóôÕπ

¥â«¬¡Ÿ≈ —µ«å ‚¥¬æ◊Èπ∑’Ëπ—Èπ‡ªìπæ◊Èπ∑’Ë∑’ËµâÕß ß —¬«à“

Õ“®¡’°“√µ‘¥‡™◊ÈÕ À√◊Õ‰¥â√—∫°“√¬◊π¬—π«à“¡’°“√µ‘¥‡™◊ÈÕ

H5N1 „π —µ«åÀ√◊Õ§π „π‡¥◊Õπ∑’Ëºà“π¡“

1.3 ∫√‘‚¿§º≈‘µ¿—≥±å®“° —µ«åªï°·∫∫¥‘∫Ê

À√◊Õ  ÿ°‰¡à‡æ’¬ßæÕ ‚¥¬„πæ◊Èπ∑’Ëπ—Èπ‡ªìπæ◊Èπ∑’Ë∑’ËµâÕß

 ß —¬«à“Õ“®¡’°“√µ‘¥‡™◊ÈÕ À√◊Õ‰¥â√—∫°“√¬◊π¬—π«à“¡’

°“√µ‘¥‡™◊ÈÕ H5N1 „π —µ«åÀ√◊Õ§π „π‡¥◊Õπ∑’Ëºà“π¡“

1.4  —¡º— „°≈â™‘¥°—∫ —µ«å∑’Ë¡‘„™à —µ«åªï°À√◊Õ

π°„π∏√√¡™“µ‘ ‡™àπ À¡Ÿ À√◊Õ ·¡« ·≈– —µ«åπ—Èπ‰¥â

√—∫°“√¬◊π¬—π«à“µ‘¥‡™◊ÈÕ‰¢âÀ«—¥π°

1.5 ∑”°“√∑¥ Õ∫µ—«Õ¬à“ßµ√«®„πÀâÕß

ªØ‘∫—µ‘°“√ À√◊Õ ªØ‘∫—µ‘ß“π„π≈—°…≥–Õ◊ËπÊ ‚¥¬

µ—«Õ¬à“ßµ√«®π—Èπ¡“®“°  —µ«å À√◊Õ §π ∑’ËµâÕß ß —¬

«à“¡’‡™◊ÈÕ‰«√—  H5N1

2. Probable H5N1 case (ºŸâªÉ«¬∑’ËÕ“®‡ªìπ

‚√§‰¢âÀ«—¥π°) ºŸâªÉ«¬∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π°√≥’π’ÈµâÕß·®âß

„ÀâÕß§å°“√Õπ“¡—¬‚≈°∑√“∫ π‘¬“¡¢ÕßºŸâªÉ«¬ probable

case ¡’Õ¬Ÿà 2 π‘¬“¡ §◊Õ

2.1 π‘¬“¡∑’Ë 1 §◊Õ §√∫‡°≥±å¢ÕßºŸâªÉ«¬

suspected case √à«¡°—∫‡°≥±å‡æ‘Ë¡‡µ‘¡Õ’° Õ¬à“ßπâÕ¬ 1

Õ¬à“ß §◊Õ

2.1.1 º≈°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°æ∫«à“¡’

infiltration À√◊Õ ¡’ªÕ¥∫«¡‡©’¬∫æ≈—π √à«¡°—∫¿“«–

§«“¡≈â¡‡À≈«¢Õß√–∫∫À“¬„® (¿“«–¢“¥ÕÕ°´‘‡®π

„π‡≈◊Õ¥›hypoxemia, À“¬„®‡√Á«¡“°›severe

tachypnea) À√◊Õ

2.1.2 º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√¬◊π¬—π

«à“µ‘¥‡™◊ÈÕ‰¢âÀ«—¥„À≠à type A ·µà‰¡à “¡“√∂√–∫ÿ‰¥â

«à“‡ªìπ‰«√—  H5N1

2.2 π‘¬“¡∑’Ë 2 §◊Õ ∫ÿ§§≈∑’Ë∂÷ß·°à°√√¡¥â«¬

‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®‡©’¬∫æ≈—π‚¥¬‰¡à∑√“∫ “‡Àµÿ

·≈–¡’À≈—°∞“π∑“ß√–∫“¥«‘∑¬“ ∑—Èß¥â“π‡«≈“  ∂“π∑’Ë

°“√ —¡º— ‡™◊ÈÕ ∑’Ë‡™◊ËÕ¡‚¬ß‰¥â°—∫ºŸâªÉ«¬∑’Ë‡ªìπ probable

À√◊Õ confirmed H5N1 case

3. Confirmed H5N1 case (ºŸâªÉ«¬∑’Ë‰¥â√—∫

°“√¬◊π¬—π∑“ßÀâÕßªØ‘∫—µ‘°“√«à“ªÉ«¬‡ªìπ‚√§‰¢âÀ«—¥π°

H5N1) ‡ªìπºŸâªÉ«¬∑’ËµâÕß√“¬ß“π„ÀâÕß§å°“√Õπ“¡—¬

‚≈°∑√“∫ π‘¬“¡¢ÕßºŸâªÉ«¬§◊Õ ‡ªìπºŸâªÉ«¬∑’Ë§√∫

‡°≥±å¢Õß suspected case À√◊Õ probable case √à«¡°—∫

°“√µ√«®®“°ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡™◊ËÕ∂◊Õ‰¥â „Àâº≈°“√

∑¥ Õ∫‡ªìπ∫«°Õ¬à“ßπâÕ¬ 1 ¢âÕ §◊Õ

3.1 ·¬°‡™◊ÈÕ‰«√—  H5N1 ‰¥â

3.2 º≈°“√∑¥ Õ∫ RT-PCR ‡ªìπ∫«° ®“°

°“√„™â‰æ√‡¡Õ√å (primer) ∑’Ë®”‡æ“–°—∫¬’π‡ªÑ“À¡“¬

 Õß™ÿ¥ ‡™àπ ™ÿ¥‰æ√‡¡Õ√å∑’Ë®”‡æ“–°—∫‰«√—  influenza

A ·≈–™ÿ¥‰æ√‡¡Õ√å∑’Ë®”‡æ“–°—∫ H5 HA Õ’° 1 ™ÿ¥

3.3 æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫·Õπµ‘∫Õ¥’„π´’

√—Ë¡§ŸàÕ¬à“ßπâÕ¬ 4 ‡∑à“ ®“°°“√µ√«®‚¥¬«‘∏’ neutralization

test ‚¥¬‡®“– acute blood ¿“¬„π 7 «—π À≈—ß®“°∑’Ë

¡’Õ“°“√ ·≈– convalescent blood ®–µâÕß¡’ titer ≥

1:80 (1:80 „π∑’Ëπ’È§◊Õ 1:40 „π√–∫∫ “°≈∑’Ë„™â°—πÕ¬Ÿà
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∑—Ë«‰ª ∑—Èßπ’È‡π◊ËÕß®“°ÀâÕßªØ‘∫—µ‘°“√ à«π„À≠à®–∂◊Õ‡Õ“

dilution §◊Õ 1:40 ¢Õß ’́√—Ë¡‡ªìπ titer ¥â«¬ „π¢≥–∑’Ë

√–∫∫¢ÕßÕß§å°“√Õπ“¡—¬‚≈°‰¥â‡Õ“ª√‘¡“µ√„πÀ≈ÿ¡

∑¥ Õ∫¡“§”π«≥√à«¡¥â«¬)

3.4 ∂â“ “¡“√∂‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‰¥â‡æ’¬ß§√—Èß

‡¥’¬« ¿“¬À≈—ß®“°∑’ËºŸâªÉ«¬¡’Õ“°“√¡“·≈â« 14 «—π À√◊Õ

π“π°«à“π’È ®–µâÕß‰¥â antibody titer Õ¬à“ßπâÕ¬ 1:80

‚¥¬«‘∏’ neutralization test ·≈–®–µâÕß¡’º≈∫«°®“°

°“√∑¥ Õ∫‚¥¬«‘∏’Õ◊Ëπ√à«¡¥â«¬ ‡™àπ °“√∑¥ Õ∫‚¥¬

«‘∏’ hemagglutination inhibition ‚¥¬„™â ‡≈◊Õ¥¡â“ ‰¥â

antibody titer ‰¡àµË”°«à“ 1:160 À√◊Õ °“√∑¥ Õ∫

‚¥¬«‘∏’ Western blot · ¥ß«à“¡’·Õπµ‘∫Õ¥’µàÕ·Õπµ‘‡®π

H5

°“√√–∫“¥„À≠à∑—Ë«‚≈° (pandemic)

°“√√–∫“¥„À≠à∑’Ëºà“π¡“ 3 §√—Èß ¡’™◊ËÕ‡√’¬°

·≈– “‡Àµÿ®“° “¬æ—π∏ÿå¥—ßπ’È

Spanish flu (H1N1)

°“√√–∫“¥‡°‘¥¢÷Èπ 3 ·Ààß æ√âÕ¡°—π„π À√—∞Õ‡¡√‘°“

„πªï 2461 §◊Õ∑’Ë Detroit, South Carolina ·≈–∑’Ë

‡√◊Õπ®” San Quentin ‚√§√–∫“¥Õ¬à“ß√«¥‡√Á«¢â“¡

¡À“ ¡ÿ∑√·Õµ·≈πµ‘° ·≈–·ª ‘́øî°¿“¬„π‰¡à°’Ë‡¥◊Õπ

¡’∑À“√Õ‡¡√‘°—π‡ ’¬™’«‘µ‡ªìπ®”π«π¡“°„π√–À«à“ß

°“√‡¥‘π∑“ß Ÿà¬ÿ‚√ª °“√√–∫“¥§√—Èßπ’È‰¥â√—∫™◊ËÕ«à“

Spanish flu ‡π◊ËÕß®“°¡’°“√√“¬ß“π‚√§‡ªìπ§√—Èß·√°

∑’Ë°√ÿß Madrid ª√–‡∑» ‡ªπ ‚√§‰¥â√–∫“¥‡ªìπ«ß

°«â“ß ·≈–‰¥â¶à“™’«‘µ§π∂÷ß 50 ≈â“π§π ¿“¬„π‡«≈“

‡æ’¬ß 10 ‡¥◊Õπ ´÷Ëß¡“°°«à“®”π«π§πµ“¬®“°

 ß§√“¡‚≈°„π√–À«à“ßªï 2457-2461 °“√√–∫“¥ ‘Èπ

 ÿ¥≈ß„πªï 2462

Asian flu (H2N2)

°“√√–∫“¥‡√‘Ë¡¢÷Èπ∑’Ë¡≥±≈¬Ÿππ“π ª√–‡∑»®’π

„π‡¥◊Õπ¡’π“§¡ 2500 ·≈–·æ√à°√–®“¬≈ß Ÿà‡Õ‡™’¬

Õ“§‡π¬å ·≈–·æ√à¢÷Èπ‰ª Ÿà≠’ËªÿÉπ °“√√–∫“¥‚≈°‡°‘¥

¢÷Èπ¿“¬„π‡«≈“‡æ’¬ß 6 ‡¥◊Õπ ‡™◊ËÕ«à“ª√–™“°√‚≈°√âÕ¬≈–

40-50 ¡’°“√µ‘¥‡™◊ÈÕ ·≈–¡’ºŸâ∂÷ß·°à°√√¡ª√–¡“≥ 1

≈â“π§π

Hong Kong flu (H3N2)

°“√√–∫“¥‡√‘Ë¡™÷Èπ„πª√–‡∑»®’π „π‡¥◊Õπ

°√°Ø“§¡ 2511 ·≈–·æ√à ŸàŒàÕß°ß ·≈–ª√–‡∑»Õ◊ËπÊ

¿“¬„π‡¥◊Õπ‡¥’¬«°—π ‚√§·æ√à‰ª Ÿà√—∞·§≈‘øÕ√å‡π’¬

 À√—∞Õ‡¡√‘°“ ‚¥¬∑À“√∑’Ë°≈—∫®“°‡«’¬¥π“¡π”‰ª

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√√–∫“¥§√—Èß°àÕπÊ ·≈â« Hong

Kong flu ¡’§«“¡√ÿπ·√ßπâÕ¬°«à“ ¡’ºŸâ∂÷ß·°à°√√¡√–À«à“ß

Àâ“· π∂÷ßÀπ÷Ëß≈â“π§π §«“¡√ÿπ·√ß∑’Ë≈¥≈ßπ’È

 —ππ‘…∞“π«à“‡°‘¥®“°¿Ÿ¡‘§ÿâ¡°—π∑’Ë¡’µàÕ N2 ¢Õß‡™◊ÈÕ‰«√— 

H2N2 ∑’Ë¡’Õ¬Ÿà„π™ÿ¡™π„π¢≥–π—Èπ

®“°°“√»÷°…“¬’π¢Õß‰«√—  ‰¥âæ∫«à“ ¬’π∑—Èß 8

¢Õß‡™◊ÈÕ Spanish flu ‡À¡◊Õπ°—∫∑’Ëæ∫„π‰«√— ‰¢âÀ«—¥π°

„π¢≥–∑’Ë Asian flu ¡’¬’π 5 ™‘Èπ ‡À¡◊Õπ°—∫‰«√— 

H1N1 ¢Õß§π  à«π¬’πÕ’° 3 ™‘Èπ §◊Õ H, N ·≈– PB1

‡À¡◊Õπ°—∫¬’π¢Õß‰«√— ‰¢âÀ«—¥π° ·≈– Hong Kong

flu °Á¡’¬’π H ·≈– PB1 ‡À¡◊Õπ°—∫¬’π¢Õß‰«√— ‰¢â

À«—¥π°‡™àπ°—π ®“°¢âÕ¡Ÿ≈‡À≈à“π’È· ¥ß«à“‰«√— ∑’Ë®–

°àÕ°“√√–∫“¥∑—Ë«‚≈°π—Èπ Õ“®‡°‘¥¢÷Èπ‰¥â®“° Õß

°√–∫«π°“√ §◊Õ adaptation ‡™àπ „π°√≥’¢Õß Spanish

flu ÷́Ëß‰«√— ®“° —µ«åªï°¡’°“√ª√—∫µ—«®π‡æ‘Ë¡®”π«π
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