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The fluorescent conjugate for diagnosis of Newcastle disease was prepared in 6-week-old chickens by

immunization with Newcastle disease virus (NDV), strain F and local isolated strain NK1180/42. The antisera

with high neutralizing antibodies titers were collected and pooled.The immunoglobulin was fractionated and

conjugated with the fluorescein isothiocyanate (FITC). The conjugate was tested for the specificity in NDV

infected chorioallantoic membrane (CAM) and cryostat sections of tracheal epithelium, lung, heart, kidney,

spleen, liver, Bursa of Fabricius, brain and intestine. A distinctive fluorescence was seen in the cytoplasm of

infected cells of trachea, spleen, Bursa of Fabricius and intestine 48-72 hours after innoculation. The pre-

pared conjugate was specific to NDV and diagnosis and result could be made in 1-2 hours.

Key words : Newcastle disease, fluorescent conjugate, chorioallantoic membrane,
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»÷°…“°“√‡µ√’¬¡ø≈ŸÕÕ‡√ ‡´π∑å§Õπ®Ÿ‡°µ¢Õß‚√§π‘«§“ ‡´‘≈ ‡æ◊ËÕ„™â„π°“√«‘π‘®©—¬‚√§π‘«§“ ´‘≈ ‚¥¬©’¥

‡™◊ÈÕ‰«√— ‚√§π‘«§“ ‡´‘≈ (Newcastle disease virus, NDV)  “¬‡™◊ÈÕ F ·≈–‡™◊ÈÕ∑âÕß∑’Ë NK1180/42 ‡¢â“‰°à∑¥≈ÕßÕ“¬ÿ

6  —ª¥“Àå ‡°Á∫Õ‘¡¡Ÿπ´’√—Ë¡‡¡◊ËÕ‰¥â·Õπµ‘∫Õ¥’√–¥—∫ Ÿß π”¡“µ°µ–°Õπ·¬°Õ‘¡¡Ÿ‚π‚°≈∫Ÿ≈‘π·≈â«¬âÕ¡¥â«¬ ’ fluorescein

isothiocyanate (FITC) ∑¥ Õ∫§Õπ®Ÿ‡°µ∑’Ë‰¥â„π chorioallantoic membrane (CAM) ¢Õß‰¢à‰°àøí°∑’Ë©’¥‡™◊ÈÕ∑âÕß∑’Ë

NDV  “¬‡™◊ÈÕ NK 49/43 ·≈–Õ«—¬«–¢Õß‰°à∑¥≈Õß∑’ËÀ¬Õ¥‡™◊ÈÕ∑âÕß∑’Ë NDV “¬‡™◊ÈÕ NK49/43 ‰¥â·°à À≈Õ¥≈¡ ªÕ¥

À—«„® ‰µ ¡â“¡ µ—∫ µàÕ¡‡∫Õ√å´à“  ¡Õß·≈–≈”‰ â  µ√«®æ∫°“√‡√◊Õß· ß‡©æ“–„π à«π‰´‚µæ≈“ ¡¢Õß‡´≈≈å∑’Ë

µ‘¥‡™◊ÈÕ‰«√—  ¿“¬„π 48-72 ™¡. „πÀ≈Õ¥≈¡ ¡â“¡ µàÕ¡‡∫Õ√å´à“ ·≈–≈”‰ â §Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â¡’§«“¡®”‡æ“–°—∫

NDV ·Õπµ‘‡®π·≈–„™â‡«≈“„π°“√µ√«®·≈–∑√“∫º≈¿“¬„π‡«≈“ 1-2 ™¡.

‚√§π‘«§“ ‡´‘≈‡ªìπ‚√§µ‘¥‡™◊ÈÕ‰«√— ∑’Ë√â“¬·√ß¢Õß
 —µ«åªï°æ«°‰°à ·≈–π°À≈“¬™π‘¥ (Ritchie et al., 1994;

Alexander, 1997) ‚√§π’È®—¥Õ¬Ÿà„π≈”¥—∫µâπÊ ¢ÕßÕß§å°“√
‚√§√–∫“¥ —µ«å√–À«à“ßª√–‡∑» (Office  Internationale

des Epizooties, OIE) æ∫°“√‡°‘¥‚√§„πÀ≈“¬ª√–‡∑»
∑—Ë«‚≈°∑—Èß„π∑«’ªÕ‡¡√‘°“ ·Õø√‘°“ ÕÕ ‡µ√‡≈’¬ ¬ÿ‚√ª √«¡
∑—Èß∑«’ª‡Õ‡™’¬ ´÷Ëßæ∫°“√√–∫“¥Õ¬à“ß°«â“ß¢«“ß„πÀ≈“¬
ª√–‡∑»‚¥¬‡©æ“–„π‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ (Spradbrow,

1988; Alexander, 2001; Aldous and Alexander, 2001)

‚√§π’ÈπÕ°®“°∑”„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬¢Õß —µ«åªï°∑’Ë‡ªìπ‚√§
‚¥¬µ√ß·≈â« ¬—ß°àÕ„Àâ‡°‘¥º≈°√–∑∫µàÕ»—°¬¿“æ∑“ß‡»√…∞°‘®
(economic impact) ¥â“π°“√ àßÕÕ°‡π◊ÈÕ —µ«åªï°√«¡∑—Èß
 ‘π§â“·ª√√Ÿª·≈–º≈‘µ¿—≥±å ‡™àπ ¢π Àπ—ß ‰¢à ·≈–πÈ”‡™◊ÈÕ
‡æ»ºŸâ  ‡π◊ËÕß®“°‡ªìπ‚√§µâÕßÀâ“¡∑’Ë∂Ÿ°π”¡“„™â‡ªìπ¡“µ√°“√
°“√°’¥°—π∑“ß°“√§â“¢Õßª√–‡∑»ºŸâπ”‡¢â“ ‚¥¬‡©æ“–°≈ÿà¡
ª√–‡∑» ¡“™‘° À¿“æ¬ÿ‚√ª (EU) (Council of the Econ-

omic Community, 1992;  Aldous and Alexander,

2001) ∑—Èßπ’È‡æ◊ËÕªÑÕß°—π°“√·æ√à‡™◊ÈÕ Newcastle disease

virus (NDV) ®“°·À≈àßÕ◊Ëπ‡¢â“ Ÿàª√–‡∑»‚¥¬ºà“π∑“ß‡π◊ÈÕ
 —µ«å·≈–º≈‘µ¿—≥±å —µ«å ªí®®ÿ∫—πª√–‡∑»‰∑¬¡’°“√ àß‡ √‘¡
Õÿµ “À°√√¡°“√º≈‘µ —µ«åªï°·≈– àßÕÕ°‡π◊ÈÕ —µ«åªï° √«¡
∑—Èß ‘π§â“·ª√√Ÿª‰ª¬—ßÀ≈“¬ª√–‡∑»∑—Ë«‚≈°  ´÷ËßπÕ°®“°
µâÕßæ—≤π“¥â“π‡∑§‚π‚≈¬’√–∫∫°“√º≈‘µ °“√®—¥°“√ø“√å¡
·≈â«  √–∫∫°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§‡ªìπ ‘Ëß ”§—≠ ‡æ◊ËÕ

≈¥§«“¡ Ÿ≠‡ ’¬¢Õß —µ«å∑’Ë‡ªìπ‚√§ ∂÷ß·¡â«à“„πªí®®ÿ∫—π¡’
«—§ ’́πªÑÕß°—π‚√§π‘«§“ ‡ ‘́≈∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–‚ª√·°√¡
°“√∑”«—§ ’́π∑’Ë‡À¡“– ¡„™â„π‰°àæàÕ-·¡àæ—π∏ÿå·≈–‰°à°√–∑ß
°Áµ“¡ ·µà¬—ßæ∫°“√‡°‘¥‚√§π’È„π‰°àæ◊Èπ‡¡◊Õß∑’Ë‡≈’È¬ß„π™π∫∑
¢Õßª√–‡∑»‰∑¬ (Awan et  al., 1994)  ´÷Ëß‰°à‡À≈à“π’È¡—°
‰¡à‰¥â∑”«—§ ’́π ‡¡◊ËÕµ‘¥‡™◊ÈÕ‰«√—  —µ«åªÉ«¬®–¢—∫‡™◊ÈÕ‰«√— 
ª√‘¡“≥ ŸßÕÕ°¡“°—∫Õÿ®®“√–·≈–®–·æ√à‰ª¬—ß ‘Ëß·«¥≈âÕ¡
‚¥¬®–µ‘¥‰ª°—∫§π   ‡§√◊ËÕß¡◊Õ‡§√◊ËÕß„™â (mechanical

vectors) √«¡∑—Èß —µ«åªï°À≈“¬™π‘¥ ‰¥â·°à π° ·≈–π°πÈ”
´÷Ëß —µ«å‡À≈à“π’È®–‡ªìπæ“À–π”‡™◊ÈÕ‰«√— ‰ª Ÿà —µ«åªï°Õ◊Ëπ
πÕ°®“°π’È‡™◊ÈÕ‰«√— ∑’Ë¢—∫ÕÕ°¡“‡ªìπ≈–ÕÕßΩÕ¬∑“ß≈¡
À“¬„®®–∑”„Àâ‡°‘¥°“√·æ√à‡™◊ÈÕ‰«√— ∑“ßÕ“°“» (airborne

spread) ‰ª‰¥â‰°≈¡“°°«à“ 3 °¡. ·≈–Õ“®µ‘¥µàÕ‰ª Ÿà‰°à∑’Ë
‡≈’È¬ß‡æ◊ËÕÕÿµ “À°√√¡ (Ritchie et al., 1994; Alexander,

1995) ¥—ßπ—Èπ°“√§«∫§ÿ¡‡ΩÑ“√–«—ß°“√‡°‘¥‚√§π‘«§“ ‡ ‘́≈
÷́Ëß‡ªìπ‚√§µ‘¥µàÕ∑’Ë ”§—≠„π —µ«åªï°®÷ß‡ªìπ¡“µ√°“√Õ¬à“ß

Àπ÷Ëß‡æ◊ËÕ‡æ‘Ë¡§«“¡‡™◊ËÕ¡—Ëπ„Àâ‡ªìπ∑’Ë¬Õ¡√—∫¢Õßµà“ßª√–‡∑»
¥—ßπ—Èπ°“√«‘π‘®©—¬‚√§∑“ßÀâÕßªØ‘∫—µ‘°“√®–µâÕß¡’§«“¡
√«¥‡√Á«·≈–·¡àπ¬”´÷Ëß‡ªìπ«‘∏’Àπ÷Ëß„π°“√§«∫§ÿ¡‚√§
π‘«§“ ‡´‘≈

‚√§π‘«§“ ‡ ‘́≈¡’ “‡Àµÿ‡°‘¥®“°‡™◊ÈÕ Newcastle

disease virus (NDV) ´÷Ëß‡ªìπ Ribo nucleic acid ‰«√— 
À√◊Õ RNA ‰«√—   ªí®®ÿ∫—π The International Com-

mittee on Taxonomy of Virus, (ICTV) ‡√’¬°™◊ËÕ‡™◊ÈÕ
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æ√∑‘æ¬å  æ√¡‡¡◊Õß ·≈–§≥–839

NDV ‰¥âÕ’°™◊ËÕ«à“‡™◊ÈÕ Avian parainfluenza virus-1

(APM-1) À√◊Õ™◊ËÕ‡¥‘¡ Avian paramyxovirus-1 ·≈–®—¥
Õ¬Ÿà„π °ÿ≈ Avulavirus (NDV-like virus) ´÷Ëß‡¥‘¡®—¥Õ¬Ÿà
„π °ÿ≈ Rubulavirus „π«ß§å Paramyxoviridae (Lamb

et al., 2002)  Beard and Hanson (1984) ®”·π° “¬
‡™◊ÈÕ¢Õß‡™◊ÈÕ NDV ‚¥¬·∫àßÕÕ°‡ªìπ 5  “¬‡™◊ÈÕµ“¡§«“¡
√ÿπ·√ß¢Õß‚√§¢÷Èπ°—∫Õ“°“√∑’Ëµ√«®æ∫„π‰°à∑’Ëµ‘¥‡™◊ÈÕ‰«√— 
‰¥â·°à

1. viscerotropic velogenic  ‡ªìπ “¬‡™◊ÈÕ∑’Ë¡’
§«“¡√ÿπ·√ß Ÿß  ‰°à∑’Ëµ‘¥‡™◊ÈÕπ’È· ¥ßÕ“°“√ªÉ«¬·≈–µ“¬
‡©’¬∫æ≈—π µ√«®æ∫√Õ¬‡≈◊Õ¥ÕÕ°„π≈”‰ â

2. neurotropic velogenic ‡ªìπ “¬‡™◊ÈÕ∑’Ë¡’§«“¡
√ÿπ·√ß Ÿß   ‰°à∑’Ëµ‘¥‡™◊ÈÕ‰«√— ®–· ¥ßÕ“°“√¢Õß√–∫∫
∑“ß‡¥‘πÀ“¬„®·≈–√–∫∫ª√– “∑ ¡’Õ—µ√“°“√µ“¬ Ÿß·µà‰¡à
æ∫«‘°“√¢Õß√–∫∫∑“ß‡¥‘πÕ“À“√

3. mesogenic ¡’§«“¡√ÿπ·√ßª“π°≈“ß ‰°àªÉ«¬
· ¥ßÕ“°“√¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–√–∫∫ª√– “∑
·µà¡’Õ—µ√“°“√µ“¬µË”

4. lentogenic ‡™◊ÈÕ‰«√—  “¬‡™◊ÈÕπ’È¡’§«“¡√ÿπ·√ß
µË”æ∫°“√µ‘¥‡™◊ÈÕ·µà‰¡à· ¥ßÕ“°“√„π√–∫∫∑“ß‡¥‘πÀ“¬„®

5. asymptomatic enteric ‡™◊ÈÕ‰«√—  “¬‡™◊ÈÕπ’È
‰¡à¡’§«“¡√ÿπ·√ß ‚¥¬‡™◊ÈÕ‰«√— ®–‡æ‘Ë¡®”π«π„π∑“ß‡¥‘π
Õ“À“√

‰°à∑ÿ°™à«ßÕ“¬ÿ®–¡’§«“¡‰«µàÕ°“√µ‘¥‡™◊ÈÕ‰«√— ‚√§
π‘«§“ ‡´‘≈

°“√«‘π‘®©—¬‚√§π‘«§“ ‡´‘≈∑“ßÀâÕßªØ‘∫—µ‘°“√
 “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√·¬°‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°
À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ß ·µà«‘∏’π’È¡’§à“„™â®à“¬ Ÿß·≈–„™â‡«≈“π“π
„π°“√µ—¥ ‘π‚√§ (Alexander, 1998)  °“√µ√«®‚¥¬«‘∏’
Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë∂Ÿ°π”¡“„™â„π°“√
«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕ‰«√— ¢Õß —µ«åªï° (Braune and Gentry,

1965) Maestrone and Coffin (1964) „™â«‘∏’Õ‘¡¡Ÿ‚πø≈Ÿ-
ÕÕ‡√ ‡´π∑å„π°“√«‘π‘®©—¬‚√§π‘«§“ ‡´‘≈„π‰°à ‚¥¬µ√«®
æ∫‰«√— ·Õπµ‘‡®π®“°Õ«—¬«–¿“¬„π ‰¥â·°à  ¡Õß À≈Õ¥≈¡
ªÕ¥ µ—∫ ¡â“¡ ·≈–µàÕ¡‡∫Õ√ǻ à“ ¢Õß‰°à∑¥≈ÕßÕ“¬ÿ 20 «—π
∑’ËÀ¬Õ¥‡™◊ÈÕ NDV ‚¥¬µ√«®æ∫‰«√— ·Õπµ‘‡®π¡’≈—°…≥–
‡ªìπ‡¡Á¥‡≈Á°Ê (fine granules) „π‰´‚µæ≈“ ¡¢Õß‡´≈≈å
¢ÕßÀ≈Õ¥≈¡  ¡Õß ªÕ¥ µ—∫ ¡â“¡ ·≈–µàÕ¡‡∫Õ√å´à“ µ—Èß·µà

3 ™—Ë«‚¡ßÀ≈—ßÀ¬Õ¥‡™◊ÈÕ·≈–§«“¡‡¢â¡¢Õß°“√‡√◊Õß· ß®–
‡æ‘Ë¡¢÷Èπµ—Èß·µà«—π∑’Ë 1 ®π∂÷ß«—π∑’Ë 4 À≈—ßÀ¬Õ¥‡™◊ÈÕ  à«π„π
«—π∑’Ë 5 ∂÷ß«—π∑’Ë 8 §«“¡‡¢â¡¢Õß°“√‡√◊Õß· ß¢Õß‰«√— 
·Õπµ‘‡®π®–≈¥≈ß‚¥¬µ√«®æ∫„πÀ≈Õ¥≈¡ ·µàµ√«®‰¡àæ∫
„π ¡Õß ¡â“¡ ·≈–µàÕ¡‡∫Õ√ǻ à“ ¢Õß‰°à∑¥≈Õß Alexander

(1988) ·≈– Kouwenhoven (1993) °≈à“««à“ °“√µ√«®
«‘π‘®©—¬‚√§π‘«§“ ‡ ‘́≈¥â«¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å‚¥¬
„™âÀ≈Õ¥≈¡‡ªìπ«‘∏’°“√∑’Ë√«¥‡√Á« ·≈–πÕ°®“°π’È¬—ß “¡“√∂
µ√«®æ∫‰«√— ·Õπµ‘‡®π„πÕ«—¬«–¿“¬„πÀ≈“¬Õ¬à“ß ‡™àπ
ªÕ¥ ¡â“¡ ‰µ ·≈–µàÕ¡‡∫Õ√å´à“ Wobeser et al. (1995)

„™â«‘∏’π’Èµ√«®‡™◊ÈÕ‰«√— ‚√§π‘«§“ ‡ ‘́≈®“° ¡Õßπ°πÈ” (wild

waterfowl) „πª√–‡∑»·§π“¥“∑’Ë· ¥ßÕ“°“√‡ªìπÕ—¡æ“µ
·≈–„Àâº≈ Õ¥§≈âÕß°—∫°“√·¬°‡™◊ÈÕ‰«√— 

°“√»÷°…“π’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ»÷°…“°“√‡µ√’¬¡
Fluorescein labeled anti-NDV globulin  ”À√—∫µ√«®
NDV ·Õπµ‘‡®π„π‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–¿“¬„πµà“ßÊ ‚¥¬«‘∏’
direct fluorescent antibody (FA) test  ·≈–∑¥ Õ∫
§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â„π‰°à∑¥≈Õß∑’ËÀ¬Õ¥‡™◊ÈÕπ‘«§“ ‡´‘≈
‰«√— 

Õÿª°√≥å·≈–«‘∏’°“√

‡™◊ÈÕ‰«√— : ‡™◊ÈÕ∑âÕß∑’Ë NDV ∑’Ë„™â„π°“√∑¥≈Õß¡’ 3  “¬

‡™◊ÈÕ

1. ‡™◊ÈÕ NDV  “¬‡™◊ÈÕ NK1180/42 ·¬°‰¥â®“°
°“√√–∫“¥¢Õß‚√§π‘«§“ ‡ ‘́≈„π‰°à™π„π®—ßÀ«—¥π§√»√’-
∏√√¡√“™  ªï 2542 π”¡“‡æ‘Ë¡®”π«π‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°
Õ’° 4 §√—Èß ·≈–∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬«‘∏’ plaque purification

‚¥¬°“√‡°Á∫‰«√— ®“° plaque ‡¥’Ë¬«Ê ∑’Ë‰¥â®“°°“√‡æ“–
‡≈’È¬ß‰«√— „π Chick embryo fibroblast (CEF) ‡´≈≈å 3

§√—Èß ¡’ virus HA titer ‡∑à“°—∫ 213 ‡æ◊ËÕπ”¡“„™â‡ªìπ
·Õπµ‘‡®πÀ¬Õ¥‰°à∑¥≈Õß„π°“√‡µ√’¬¡Õ‘¡¡Ÿπ´’√—Ë¡

2. ‡™◊ÈÕ NDV  “¬‡™◊ÈÕ NK49/43 ·¬°‰¥â®“°‰°à
æ◊Èπ‡¡◊Õß„π®—ßÀ«—¥π§√»√’∏√√¡√“™ ªï 2543 π”¡“‡æ“–
‡≈’È¬ß„π‰¢à‰°àøí° 2 §√—Èß ·≈–∑”°“√‡µ√’¬¡‰«√— „Àâ∫√‘ ÿ∑∏‘Ï
‚¥¬«‘∏’ plaque purification ‚¥¬°“√‡°Á∫‰«√— ®“° plaque

‡¥’Ë¬«Ê ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‰«√— „π CEF ‡´≈≈å 3 §√—Èß
®“°π—Èππ”¡“‡æ“–‡≈’È¬ß‡æ‘Ë¡®”π«π„π‰¢à‰°àøí°Õ’° 2 §√—Èß
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¡’ HA titer ‡∑à“°—∫ 210 ‡æ◊ËÕ„™âÀ¬Õ¥‰°à∑¥≈Õß∑¥ Õ∫
ª√– ‘∑∏‘¿“æ¢Õß§Õπ®Ÿ‡°µ

3. ‡™◊ÈÕ NDV  “¬‡™◊ÈÕ F ‡ªìπ‰«√— «—§´’ππ”¡“
‡æ‘Ë¡®”π«π‰«√— „π‰¢à‰°àøí° 4 §√—Èß ¡’ HA titer ‡∑à“°—∫
211  ‡°Á∫‡™◊ÈÕ‰«√— ∑’ËÕÿ≥À¿Ÿ¡‘ -80ºC ®π°«à“®–π”¡“„™â
∑¥≈Õß

‡´≈≈å‡æ“–‡≈’È¬ß:

‡µ√’¬¡ CEF ‡´≈≈å ‚¥¬π”‡ÕÁ¡∫√‘‚Õ (embryo)

¢Õß‰¢à‰°àøí°Õ“¬ÿ 11 «—π ¡“¬àÕ¬·≈â«‡æ“–‡≈’È¬ß„πÕ“À“√
‡≈’È¬ß‡´≈≈å∑’Ëª√–°Õ∫¥â«¬ Eagle,s minimum essential

medium (MEM) ¡’ tryptose phosphate broth 3%,

calf serum 5%, ‡æÁππ‘´‘≈≈‘π·≈– ‡µ√ª‚µ¡—¬´‘π∑’Ë¡’§«“¡
‡¢â¡¢âπ ÿ¥∑â“¬‡∑à“°—∫ 100 ¬Ÿπ‘µ ·≈– 100 ¡°./¡≈. µ“¡
≈”¥—∫ ·≈– NaHCO

3
 1.25 ¡°./¡≈.

‰°à∑¥≈Õß·≈–‰¢à‰°àøí°:

‰¥â®“°æàÕ-·¡àæ—π∏ÿå‰«∑å‡≈§ŒÕ√åπ∑’Ë‡≈’È¬ß„π§Õ° —µ«å
∑¥≈Õß»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ ‰¡à‡§¬∑”
«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈ ‰¢à‰°àøí°π”¡“„™â‡æ◊ËÕ‡µ√’¬¡
‡™◊ÈÕ NDV ‡¡◊ËÕ‰¢à‰°àøí°¡’Õ“¬ÿ 9-10 «—π ®”π«π 80 øÕß
·≈– à«πÀπ÷Ëßπ”¡“øí°‡ªìπµ—«‡æ◊ËÕ„™â‡µ√’¬¡Õ‘¡¡Ÿπ´’√—Ë¡‡¡◊ËÕ
‰°àÕ“¬ÿ 8  —ª¥“Àå ®”π«π 10 µ—« ·≈–øí°‡ªìπµ—«‡æ◊ËÕπ”¡“
À¬Õ¥‡™◊ÈÕ‰«√— „π°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß§Õπ®Ÿ‡°µ
‡¡◊ËÕ‰°àÕ“¬ÿ 6  —ª¥“Àå®”π«π 12 µ—«, Õ“¬ÿ 3 ‡¥◊Õπ ®”π«π
10 µ—« ·≈–‰°à™ÿ¥§«∫§ÿ¡°≈ÿà¡≈– 2 µ—«

°“√‡µ√’¬¡Õ‘¡¡Ÿπ´’√—Ë¡·≈–§Õπ®Ÿ‡°µ‚°≈∫Ÿ≈‘π

∑”°“√‡µ√’¬¡·Õπµ‘´’√—Ë¡‚¥¬À¬Õ¥‡™◊ÈÕ NDV  “¬
‡™◊ÈÕ F ‡¢â“®¡Ÿ°·≈–µ“‰°à∑¥≈ÕßÕ“¬ÿ 8  —ª¥“Àå ®”π«π
12 µ—«Ê ≈– 0.3 ¡≈. À≈—ß®“°π—ÈπÕ’° 2  —ª¥“Àå©’¥‡™◊ÈÕ
NDV   “¬‡™◊ÈÕ  NK1180/42  ‡¢â“À≈Õ¥‡≈◊Õ¥¥”∑’Ëªï°
ª√‘¡“≥ 1 ¡≈./µ—« ∑”°“√©’¥ 2 §√—Èß Àà“ß°—π§√—Èß≈– 2

 —ª¥“Àå À≈—ß®“°©’¥‡™◊ÈÕ‰«√— §√—Èß ÿ¥∑â“¬π“π 10 «—π ®÷ß
¶à“‰°à‡°Á∫´’√—Ë¡ π”‰ªµ√«®À“√–¥—∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ NDV

‚¥¬«‘∏’ Haemagglutination inhibition (HI) test Õ‘¡¡Ÿπ
´’√—Ë¡∑’Ë‡µ√’¬¡‰¥â¡’ ND-HI titer ‡∑à“°—∫ 1:8192 π”Õ‘¡¡Ÿπ
´’√—Ë¡∑’Ë‰¥â‰ª·¬°Õ‘¡¡Ÿ‚π‚°≈∫Ÿ≈‘π ‚¥¬µ°µ–°Õπ¥â«¬ “√

≈–≈“¬Õ‘Ë¡µ—«¢Õß‡°≈◊Õ·Õ¡‚¡‡π’¬¡´—≈‡øµ ·≈â«¬âÕ¡¥â«¬ ’
fluorescein-isothiocyanate (FITC) ®“°π—Èπ∑”„Àâ∫√‘ ÿ∑∏‘Ï
‚¥¬ºà“π  Sephadex  G-50  gel  filtration  ·≈–  DEAE

Sepharose  fast  flow  column  chromatography

(Phamacia®) ¥—¥·ª≈ßµ“¡«‘∏’°“√¢Õß Kawamura (1977)

·≈– Johnson (1989)

°“√∑¥ Õ∫§Õπ®Ÿ‡°µ

1. °“√À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡„π°“√¬âÕ¡
(Potency test) ‡ªìπ°“√À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß
§Õπ®Ÿ‡°µ‡æ◊ËÕ„™â¬âÕ¡‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’  direct  immuno-

fluorescence ‚¥¬π”§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â¡“‡®◊Õ®“ß¥â«¬
phosphate buffer saline (PBS) pH 7.2 ·≈â«∑¥ Õ∫°—∫
‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¢Õß‰°à∑¥≈Õß∑’ËÀ¬Õ¥‡™◊ÈÕ∑âÕß∑’Ë NK49/43

·≈– chorioallantoic membrane (CAM) ¢Õß‰¢à‰°àøí°∑’Ë
µ“¬À≈—ß©’¥‡™◊ÈÕ∑âÕß∑’Ë NK49/43 2 «—π

2. °“√∑¥ Õ∫§«“¡®”‡æ“– (specificity test)

‡æ◊ËÕ∑¥ Õ∫§«“¡®”‡æ“–¢Õß§Õπ®Ÿ‡°µ‚¥¬∑”°“√∑¥ Õ∫
°—∫ CAM ª°µ‘, CAM ¢Õß‰¢à‰°àøí°∑’Ë©’¥‡™◊ÈÕ∑âÕß∑’Ë NDV

 “¬æ—π∏ÿå NK49/43 ·≈–‡™◊ÈÕ IBV  “¬‡™◊ÈÕ H52 ´÷Ëß‡ªìπ
‰«√— «—§´’π„™â∑¥ Õ∫ spesificity „π°“√æ‘ Ÿ®πå‡™◊ÈÕ IBV

„™â«‘∏’ indirect FA test ‚¥¬∑¥ Õ∫°—∫ monoclonal

antibody 48.4 ·≈– antimouse IgG FITC µ“¡«‘∏’°“√
¢Õß de Wit et al. (1995)

3. ∑¥ Õ∫°“√ °—¥°—Èπ (Blocking test)  ‡æ◊ËÕ
∑¥ Õ∫§«“¡®”‡æ“–¢Õß§Õπ®Ÿ‡°µ‚¥¬„™â CAM ¢Õß‰¢à
‰°àøí°™ÿ¥‡¥’¬«°—∫°“√∑¥ Õ∫ potency test ‚¥¬«‘∏’°“√
¥—ßπ’È

 ‰≈¥å·ºàπ∑’Ë 1 ¬âÕ¡¥â«¬§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â
·≈â«Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37ºC π“π 30 π“∑’ ·≈â«≈â“ß¥â«¬ PBS

π“π 10 π“∑’ µ√«®¥â«¬°≈âÕßø≈ŸÕÕ‡√ ‡´π∑å
 ‰≈¥å·ºàπ∑’Ë 2 À¬¥·Õπµ‘´’√—Ë¡µàÕ‡™◊ÈÕ NDV

 “¬‡™◊ÈÕ Ishii (Biken Lab., Japan) ·≈â«Õ∫∑’ËÕÿ≥À¿Ÿ¡‘
37ºC π“π 30 π“∑’ ·≈â«≈â“ß¥â«¬ PBS π“π 10 π“∑’
¬âÕ¡¥â«¬§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â∑”‡™àπ‡¥’¬«°—∫ ‰≈¥å·ºàπ∑’Ë 1

 ‰≈¥å·ºàπ∑’Ë 3 À¬¥ ’́√—Ë¡‰°àª°µ‘·≈â«∑¥ Õ∫
‡™àπ‡¥’¬«°—∫ ‰≈¥å·ºàπ∑’Ë 2
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°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß§Õπ®Ÿ‡°µ

°“√∑¥≈Õß∑’Ë 1 ∑”°“√∑¥ Õ∫§Õπ®Ÿ‡°µ„π‡π◊ÈÕ
‡¬◊ËÕ¢Õß‰°à∑¥≈Õß∑’ËÀ¬Õ¥‡™◊ÈÕ∑âÕß∑’Ë NDV

«‘∏’°“√ ·∫àß‰°àÕÕ°‡ªìπ 2 °≈ÿà¡Õ“¬ÿ   °≈ÿà¡∑’Ë 1 „™â
‰°àÕ“¬ÿ 6  —ª¥“Àå ®”π«π 12 µ—« °≈ÿà¡∑’Ë 2 Õ“¬ÿ 3 ‡¥◊Õπ
®”π«π 10 µ—« À¬Õ¥‡™◊ÈÕ NDV  “¬‡™◊ÈÕ NK49/43 ¡’
HA titer ‡∑à“°—∫ 210 ‡¢â“®¡Ÿ°‰°à∑¥≈Õß∑—Èß 2 °≈ÿà¡ ª√‘¡“≥
0.3 ¡≈./µ—« §√—Èß‡¥’¬«  —ß‡°µÕ“°“√∑ÿ°«—π ·≈–∑”°“√¶à“
‰°àµ—«·√°À≈—ßÀ¬Õ¥‡™◊ÈÕ 24 ™—Ë«‚¡ß ·≈–¶à“∑ÿ°«—π°≈ÿà¡≈– 1
µ—« ∑”°“√ºà“´“° ‡°Á∫Õ«—¬«–¿“¬„π‰¥â·°à  ¡Õß À≈Õ¥≈¡
ªÕ¥ À—«„® ¡â“¡ ‰µ µ—∫ µàÕ¡‡∫Õ√å´à“ ·≈–≈”‰ â  ‡æ◊ËÕ
π”¡“µ—¥¥â«¬‡§√◊ËÕßµ—¥ (cryotome)  „Àâ¡’§«“¡Àπ“ 3-5

‰¡§√Õπ ·≈â«π”¡“µ√«®¥â«¬«‘∏’ direct FA test ‚¥¬¬÷¥
‡π◊ÈÕ‡¬◊ËÕ°—∫ ‰≈¥å¥â«¬ acetone π“π 10 π“∑’ π”¡“¬âÕ¡
¥â«¬§Õπ®Ÿ‡°µµàÕ‚√§π‘«§“ ‡´‘≈∑’Ë‡µ√’¬¡‰¥âÕ∫„π°≈àÕß∑’Ë¡’
§«“¡™◊Èπ„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37ºC π“π 30-45 π“∑’ ≈â“ß
¥â«¬ phosphate buffer saline (PBS)  pH 7.2 π“π 10-

15 π“∑’ µ“¡«‘∏’°“√¢Õß Kawamura (1977) µ√«®À“
‰«√— ·Õπµ‘‡®π¥â«¬°≈âÕß®ÿ≈∑√√»πåø≈ŸÕÕ‡√ ‡´π∑å

Õ«—¬«–Õ’° à«ππ”¡“∫¥∑”‡ªìπ 10% organ sus-

pension π” à«π„ ©’¥‡¢â“ allantoic cavity ¢Õß‰¢à‰°àøí°
Õ“¬ÿ  9-10  «—π  ª√‘¡“≥  0.2  ¡≈./øÕß  ®”π«π  5  øÕß
 àÕß‰¢à∑ÿ°«—π  ‰¢à‰°àøí°∑’Ëµ“¬À≈—ß©’¥µ—«Õ¬à“ß  π” CAM

¡“µ√«®¥â«¬«‘∏’ direct FA test ·≈–π” allantoic fluid

(AF) ¡“∑¥ Õ∫§ÿ≥ ¡∫—µ‘°“√‡°“–°≈ÿà¡°—π¢Õß‡¡Á¥‡≈◊Õ¥
·¥ß‰°à§«“¡‡¢â¡¢âπ 1% (haemagglutination test, HA)

°“√∑¥≈Õß∑’Ë 2 ∑”°“√∑¥ Õ∫ chorioallantoic

membrane (CAM) ¢Õß‰¢à‰°àøí°∑’Ë©’¥‡™◊ÈÕ∑âÕß∑’Ë NK49/

43 ‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√— 

«‘∏’°“√ π”‡™◊ÈÕ NDV  “¬‡™◊ÈÕ NK 49/43 ¡’ HA

titer ‡∑à“°—∫ 210 ©’¥‡¢â“ allantoic cavity ¢Õß‰¢à‰°àøí°
Õ“¬ÿ 9-10 «—π ª√‘¡“≥ 0.2 ¡≈./øÕß ®”π«π 5 øÕß
 àÕß‰¢à∑ÿ°«—ππ”‰¢à∑’Ëµ“¬À≈—ß©’¥‡™◊ÈÕ ‡ªî¥‡°Á∫ CAM ≈â“ß
¥â«¬ PBS 2 §√—Èß π”‰ªµ—¥¥â«¬‡§√◊ËÕßµ—¥·≈â«µ√«®À“‰«√— 
·Õπµ‘‡®πµ“¡«‘∏’°“√„π°“√∑¥≈Õß∑’Ë 1   π” allantoic

fluid ¡“∑¥ Õ∫§ÿ≥ ¡∫—µ‘°“√‡°“–°≈ÿà¡°—π¢Õß‡¡Á¥‡≈◊Õ¥
·¥ß‰°à§«“¡‡¢â¡¢âπ 1%

º≈°“√∑¥≈Õß

º≈°“√∑¥ Õ∫§Õπ®Ÿ‡°µ

®“°°“√∑¥ Õ∫§Õπ®Ÿ‡°µ‰¥âº≈¥—ßπ’È
1. °“√À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡„π°“√¬âÕ¡ ®“°

°“√¬âÕ¡‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¢Õß‰°à∑¥≈Õß∑’ËÀ¬Õ¥‡™◊ÈÕ∑âÕß∑’Ë
NDV  “¬‡™◊ÈÕ NK49/43 ·≈– CAM ¢Õß‰¢à‰°àøí°∑’Ë©’¥
µ—«Õ¬à“ß‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√—  ¥â«¬§Õπ®Ÿ‡°µ∑’Ë‡®◊Õ®“ß√–¥—∫
µà“ßÊ °—π æ∫«à“∑’Ë√–¥—∫‡®◊Õ®“ß 1:200 ‡À¡“– ¡∑’Ë ÿ¥‚¥¬
æ∫«à“§«“¡‡¢â¡¢Õß°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π„π
‰´‚µæ≈“ ¡¢Õß‡´≈≈å ¡’§«“¡™—¥‡®π·≈–‰¡à¡’‡»… ’ ‚¥¬¡’
§«“¡‡¢â¡¢âπ‡∑à“°—∫ 4 FA unit

2. °“√∑¥ Õ∫§«“¡®”‡æ“–¢Õß§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡
‰¥â æ∫«à“‡¡◊ËÕπ” CAM ∑—Èß 3 µ—«Õ¬à“ß ¬âÕ¡¥â«¬§Õπ®Ÿ‡°µ
µàÕ‚√§π‘«§“ ‡ ‘́≈®–µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— 
·Õπµ‘‡®π‡©æ“–„π CAM ¢Õß‰¢à‰°àøí°∑’Ë©’¥‡™◊ÈÕ∑âÕß∑’Ë
NDV ‡∑à“π—Èπ ·≈–‡¡◊ËÕπ” CAM ∑—Èß 3 µ—«Õ¬à“ß ∑¥ Õ∫
°—∫ monoclonal antibody 48.4  µàÕ‡™◊ÈÕ IBV  ·≈–
antimouse IgG FITC µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— 
·Õπµ‘‡®π‡©æ“–„π CAM ¢Õß‰¢à‰°àøí°∑’Ë©’¥‡™◊ÈÕ IBV

Table 1. Results of the specificity test of NDV FA conjugate

        FA test

NDV IBV

Normal CAM 5 - all - all
NDV infected-CAM 5 + all - all
IBV infected-CAM 5 - all + all

+  immunofluorescence positive          -  immunofluorescence negative

tissue
Total test of 9-10 days old

embryonated chicken egg
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‡∑à“π—Èπ (Table 1)

3. °“√∑¥ Õ∫°“√ °—¥°—Èπ  æ∫«à“„π ‰≈¥å·ºàπ
∑’Ë  1  ·≈–  3  µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π
 à«π ‰≈¥å·ºàπ∑’Ë 2 µ√«®‰¡àæ∫°“√‡√◊Õß· ß¢Õß‰«√— 
·Õπµ‘‡®π

º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß§Õπ®Ÿ‡°µ

º≈°“√∑¥≈Õß∑’Ë 1: ‰°à∑¥≈Õß∑’Ë‰¥â√—∫‡™◊ÈÕ∑âÕß∑’Ë
NDV „π°≈ÿà¡∑’Ë 1 Õ“¬ÿ 6  —ª¥“Àå ‡¡◊ËÕ¶à“‰°à∑¥≈Õßµ—«∑’Ë 1
À≈—ßÀ¬Õ¥‡™◊ÈÕ 24 ™—Ë«‚¡ß ºà“´“°‰°à·≈–π”Õ«—¬«–¿“¬„π
‰¥â·°à  ¡Õß À≈Õ¥≈¡ À—«„® ªÕ¥ µ—∫ ¡â“¡ µàÕ¡‡∫Õ√å´à“

·≈–≈”‰ â¡“µ√«®¥â«¬«‘∏’ direct FA test µ√«®‰¡àæ∫‡™◊ÈÕ
‰«√—   ‰°à∑¥≈Õßµ—«∑’Ë 2 ∑’Ë¶à“„π«—π∑’Ë 2 À≈—ßÀ¬Õ¥‡™◊ÈÕ
µ√«®æ∫‰«√— ·Õπµ‘‡®π„π à«π‰´‚µæ≈“ ¡¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ
¢ÕßÀ≈Õ¥≈¡ ªÕ¥ ¡â“¡ ≈”‰ â ·≈–µàÕ¡‡∫Õ√å´à“  ‚¥¬‰°à
¬—ß¡’Õ“°“√ª°µ‘ ‰°à∑¥≈Õß‡√‘Ë¡· ¥ßÕ“°“√ ®”π«π 3 µ—«
„π«—π∑’Ë 3 À≈—ßÀ¬Õ¥‡™◊ÈÕ‚¥¬· ¥ßÕ“°“√¡’πÈ”¡Ÿ° πÈ”µ“
Àπâ“∫«¡ ·≈–Õÿ®®“√–‡À≈« ’‡¢’¬«  ¶à“‰°à∑¥≈Õßµ—«∑’Ë 3

·≈– 4  „π«—π∑’Ë 3 ·≈– 4 À≈—ß°“√À¬Õ¥‡™◊ÈÕµ“¡≈”¥—∫
µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑’ËÀ≈Õ¥≈¡·≈–
¡â“¡„π‰°àµ—«∑’Ë 3 ∑’Ë‰µ µ—∫ ·≈–µàÕ¡‡∫Õ√å´à“„π‰°àµ—«∑’Ë 4

„π«—π∑’Ë 5 À≈—ß°“√À¬Õ¥‡™◊ÈÕ¡’‰°à∑¥≈Õßµ“¬ 5 µ—« µ√«®

Figure 1. Fluorescent antigens in  trachea (A), lung (B), spleen (C), kidney (D), intestine (E)

and Bursa of Fabricius (F) of chickens experimentally infected with NDV.
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æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑’Ë¡â“¡·≈–µàÕ¡‡∫Õ√ǻ à“
3 µ—« µ—∫·≈–À—«„® 2 µ—« „π«—π∑’Ë 6 À≈—ß°“√À¬Õ¥‡™◊ÈÕ‰°à
∑¥≈Õß∑’Ë‡À≈◊Õµ“¬À¡¥∑—Èß 3 µ—« µ√«®æ∫°“√‡√◊Õß· ß
¢Õß‰«√— ·Õπµ‘‡®π‰¥â‡°◊Õ∫∑ÿ°Õ«—¬«– ‡™àπ „πÀ≈Õ¥≈¡ (A),

ªÕ¥ (B), ¡â“¡ (C), ‰µ (D), ≈”‰ â (E) ·≈–µàÕ¡‡∫Õ√å´à“
(F) (Figure 1) ¢Õß‰°à∑¥≈Õß∑ÿ°µ—« ·µàµ√«®‰¡àæ∫°“√
‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑’Ë ¡Õß  à«π‰°à∑¥≈Õßµ—«∑’Ë
13 ·≈– 14 ´÷Ëß‡ªìπ‰°à°≈ÿà¡§«∫§ÿ¡·¬°‚√ß‡√◊Õπ∑’Ë‡≈’È¬ß
¶à“‰°à„π«—π ÿ¥∑â“¬¢Õß°“√∑¥≈Õß ºà“´“°‰°à∑¥≈Õß∑—Èß 2

µ—« π”Õ«—¬«–¿“¬„π¡“µ√«®‰¡àæ∫°“√‡√◊Õß· ß¢Õß‰«√— 
·Õπµ‘‡®π∑ÿ°Õ«—¬«–

‡¡◊ËÕπ”Õ«—¬«–Õ’° à«π¢Õß‰°à∑¥≈Õß¡“∫¥·≈–∑”°“√
·¬°‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°®”π«π 5 øÕß/µ—« ‡¡◊ËÕ‰¢à‰°àøí°
µ“¬ À≈—ß©’¥‡™◊ÈÕ 2 «—ππ” CAM ¡“µ√«®¥â«¬«‘∏’ direct

FA test µàÕ‡™◊ÈÕ NDV µ√«®‰¡àæ∫°“√‡√◊Õß· ß¢Õß‰«√— 
·Õπµ‘‡®π∑’Ë‰¥â®“°‰°à∑¥≈Õßµ—«∑’Ë 1, 13 ·≈– 14   à«πµ—«∑’Ë
2 ∂÷ß 12 µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π„π
‰´‚µæ≈“ ¡¢Õß CAM ·≈–‡¡◊ËÕπ” allantoic fluid ¡“
∑¥ Õ∫°“√‡°“–°≈ÿà¡°—π°—∫‡¡Á¥‡≈◊Õ¥·¥ß‰°à (HA test) „Àâ

º≈≈∫„π‰°à∑¥≈Õßµ—«∑’Ë 1, 13 ·≈– 14   à«π‰°àµ—«∑’Ë 2 ∂÷ß
12 „Àâº≈∫«° (Table 2) ∑”°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ NDV

¥â«¬«‘∏’ HI test µ“¡«‘∏’°“√¢Õß Shortridge et al. (1982)

÷́Ëß„Àâº≈∑’Ë Õ¥§≈âÕß°—π
 à«πº≈°“√∑¥≈Õß„π‰°à°≈ÿà¡∑’Ë 2 Õ“¬ÿ 3 ‡¥◊Õπ

¶à“‰°à∑¥≈Õßµ—«∑’Ë 1 À≈—ßÀ¬Õ¥‡™◊ÈÕ 24 ™—Ë«‚¡ß ºà“´“°‰°à
‡°Á∫Õ«—¬«–¿“¬„π ‰¥â·°à À≈Õ¥≈¡ ªÕ¥ ¡â“¡ ‰µ µ—∫ ≈”‰ â
·≈–µàÕ¡‡∫Õ√å à́“ ¡“µ√«®‚¥¬«‘∏’ direct FA test µ√«®
‰¡àæ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π   à«π‰°à∑¥≈Õßµ—«
∑’Ë 2, 3, 4 ·≈– 5 ´÷Ëß¶à“„π«—π∑’Ë 2, 3, 4 ·≈– 5 À≈—ßÀ¬Õ¥
‡™◊ÈÕµ“¡≈”¥—∫  µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑’Ë
¡â“¡ „π‰°àµ—«∑’Ë 2  ∑’ËÀ≈Õ¥≈¡ ¡â“¡ ‰µ µ—∫ ≈”‰ â „π‰°à
µ—«∑’Ë 3  ∑’ËÀ≈Õ¥≈¡ ¡â“¡ µ—∫ ≈”‰ â „π‰°àµ—«∑’Ë 4  ·≈–∑’Ë
À≈Õ¥≈¡ ≈”‰ â „πµ—«∑’Ë 5  ‰°à∑¥≈Õßµ—«∑’Ë 6 ÷́Ëß¶à“„π
«—π∑’Ë 6  ·≈–‰°à∑¥≈Õßµ—«∑’Ë 7 ·≈– 8 ´÷Ëßµ“¬„π«—π∑’Ë 7

À≈—ßÀ¬Õ¥‡™◊ÈÕ µ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π
‡°◊Õ∫∑ÿ°Õ«—¬«– ¬°‡«âπ ¡Õß·≈–µ—∫ ‰°à∑¥≈Õßµ—«∑’Ë 9 ·≈–
10 ´÷Ëß¶à“„π«—π∑’Ë 8 ·≈– 9 À≈—ß°“√À¬Õ¥‡™◊ÈÕ µ√«®‰¡àæ∫
°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑ÿ°Õ«—¬«–‡™àπ‡¥’¬«°—∫‰°à

Table 2. Results of immunofluorescence on organs of 6-week-old experimental chickens infected with

the local NDV isolated strain (NK 49/43 )

Kill or died                   FA test                         Virus isolation

Post lesion

inoculation brain trachea lung heart spleen kidney liver bursa intestine CAM HA test

1 - K 1d.PI. Normal Normal - - - - - - - - - - -
2 + K 2d.PI. Normal Normal - ++ - - ++ - - + + + +
3 + K 3d.PI. A Normal - +++ - - +++ - - - - + +
4 + K 4d.PI. A Normal - +++ + - +++ + + + + + +
5 + D5d.PI. A B - +++ ++ - ++ +++ + +++ ++ + +
6 + D5d.PI. A B - +++ ++ - ++ +++ - +++ ++ + +
7 + D5d.PI. A B - +++ ++ - ++ ++ - ++ ++ + +
8 + D5d.PI. A B - + +++ - - ++ - - + + +
9 + D5d.PI. A B - ++ ++ + - ++ - ++ ++ + +
10 + D6d.PI. A B - ++ ++ + - ++ - + - + +
11 + D6d.PI. A B - ++ +++ + ++ +++ + ++ ++ + +
12 + D6d.PI. A B - ++ +++ ++ ++ - + ++ ++ + +
13 - K6dPI Normal Normal - - - - - - - - - - -
14 - K6dPi Normal Normal - - - - - - - - - - -

A = Nasal discharge, swelling of tissue around the eyes, greenish diarrhea

B = Swollen kidney and liver   K = Killed   D = Death

- = negative   + = positive

- = no fluorescence   + = mild   ++ = moderate   +++ = most fluorescent antigens were

seen in infected tissues. (Corstvet and Sadler, 1964)
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∑¥≈Õßµ—«∑’Ë 11 ·≈– 12 ∑’Ë‡ªìπ‰°à∑¥≈Õß°≈ÿà¡§«∫§ÿ¡´÷Ëß
¶à“„π«—π ÿ¥∑â“¬¢Õß°“√∑¥≈Õß

‡¡◊ËÕπ”Õ«—¬«–Õ’° à«π¢Õß‰°à∑¥≈Õß °≈ÿà¡∑’Ë 2 ¡“
∫¥·≈–∑”°“√·¬°‡™◊ÈÕ NDV „π‰¢à‰°àøí°®”π«π 5 øÕß
µàÕµ—« æ∫«à“‰¢à‰°àøí°∑ÿ°øÕßµ“¬„π«—π∑’Ë 2 À≈—ß°“√©’¥
‡™◊ÈÕ‡¡◊ËÕπ” CAM ¡“µ√«®¥â«¬«‘∏’ direct FA test µ√«®
‰¡àæ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑’Ë‰¥â®“°‰°à∑¥≈Õß
µ—«∑’Ë 1, 9, 10, 11 ·≈– 12  à«πµ—«∑’Ë 2 ∂÷ß 8 µ√«®æ∫
°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π„π‰´‚µæ≈“ ¡¢Õß CAM

·≈–‡¡◊ËÕπ” allantoic fluid (AF) ¡“∑¥ Õ∫°“√‡°“–°≈ÿà¡
°—π°—∫‡¡Á¥‡≈◊Õ¥·¥ß‰°à (HA test) „Àâº≈≈∫„π‰°à∑¥≈Õß
µ—«∑’Ë 1, 9, 10, 11 ·≈– 12  à«πµ—«∑’Ë 2 ∂÷ß 8 „Àâº≈∫«°
(Table 3) ∑”°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ NDV ¥â«¬«‘∏’ HI

test ‡™àπ‡¥’¬«°—∫‰°à∑¥≈Õß°≈ÿà¡∑’Ë 1 ´÷Ëß„Àâº≈∑’Ë Õ¥§≈âÕß
°—π

º≈°“√∑¥≈Õß∑’Ë 2: ®“°°“√π” CAM ¢Õß‰¢à‰°à
øí°∑’Ë©’¥‡™◊ÈÕ∑âÕß∑’Ë “¬‡™◊ÈÕ  NK 49/43  ‡¢â“  allantoic

cavity ¢Õß‰¢à‰°àøí°Õ“¬ÿ 9-10 «—π æ∫«à“‰¢à‰°àøí°∑ÿ°øÕß
µ“¬„π«—π∑’Ë 2 À≈—ß©’¥‡™◊ÈÕ ‡¡◊ËÕπ” CAM ¡“µ√«®À“
‰«√— ·Õπµ‘‡®πµ√«®æ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π
„π‰´‚µæ≈“ ¡¢Õß CAM ·≈–‡¡◊ËÕπ” allantoic fluid

(AF) ¡“∑¥ Õ∫°“√‡°“–°≈ÿà¡°—π°—∫‡¡Á¥‡≈◊Õ¥·¥ß‰°à
µ√«®æ∫ haemagglutination activity ¢Õß AF ‰¢à‰°à
∑ÿ°øÕß

«‘®“√≥å

°“√«‘π‘®©—¬‚√§π‘«§“ ‡´‘≈¥â«¬«‘∏’ direct FA test

‡ªìπ«‘∏’°“√∑’Ë„Àâº≈√«¥‡√Á« ·¡àπ¬” «‘∏’°“√µ√«®‰¡à¬ÿàß¬“°
 ”À√—∫§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â‡¡◊ËÕ‡®◊Õ®“ß¥â«¬ PBS ∑’Ë√–¥—∫
µà“ßÊ æ∫«à“∑’Ë√–¥—∫§«“¡‡®◊Õ®“ß 1:200 (À√◊Õ 200 ‡∑à“)

‡À¡“– ¡∑’Ë ÿ¥„π°“√π”‰ª„™âß“π °“√‡°Á∫·Õπµ‘´’√—Ë¡·≈–
§Õπ®Ÿ‡°µ§«√‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4ºC ·µà∂â“µâÕß°“√‡°Á∫‡ªìπ
√–¬–‡«≈“π“πÊ §«√·∫àß‡°Á∫„πª√‘¡“≥πâÕ¬Ê „π¢π“¥
0.1-0.5 ¡≈. ∑’ËÕÿ≥À¿Ÿ¡‘ -20ºC ®–∑”„Àâ‡°Á∫‰¥âπ“π‡ªìπªï
·≈– –¥«°„π°“√π”ÕÕ°¡“„™â ( ¡‡πµ√, 2524; Collins

et al., 2002) °“√π”§Õπ®Ÿ‡°µ¡“·™à·¢Áß·≈–≈–≈“¬∫àÕ¬
§√—Èß®–∑”„Àâ fluorochrome ·¬°µ—«ÕÕ°®“°‚ª√µ’π∑”„Àâ
ª√– ‘∑∏‘¿“æ¢Õß§Õπ®Ÿ‡°µ‡ ’¬‰ª ( ¡‡πµ√, 2524)  º≈
°“√∑¥ Õ∫§«“¡®”‡æ“– ·≈–∑¥ Õ∫°“√ °—¥°—Èπ· ¥ß«à“
§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â¡’§«“¡®”‡æ“–µàÕ NDV ·Õπµ‘‡®π

®“°°“√µ√«®Õ«—¬«– à«πµà“ßÊ ¢Õß‰°à∑¥≈Õß∑’Ë

Table 3. Results of immunofluorescence on organs of 3-month-old  experimental chickens infected

with the local NDV isolated strain (NK 49/43)

Kill or died                   FA test                         Virus isolation

Post lesion

inoculation brain trachea lung heart spleen kidney liver bursa intestine CAM HA test

1 - K1d.PI. Normal Normal - - - - - - - - - - -
2 + K2d.PI. Normal Normal - - - - + - - - + + +
3 + K3d.PI. Normal Normal - + - - ++ ++ + + + + +
4 + K4d.PI. Normal Normal - + - - +++ + - + + + +
5 + K5d.PI. A Normal - ++ - - - - - + + + +
6 + K6d.PI. A Normal - ++ + + + +++ - + + + +
7 + D7d.PI. A B - +++ + + ++ +++ - + + + +
8 + D7d.PI. A B - +++ + + ++ +++ - + + + +
9 + K8d.PI. Normal Normal - - - - - - - - - - -

10 + K9d.PI. Normal Normal - - - - - - - - - - -
11 + K9d.PI. Normal Normal - - - - - - - - - - -
12 + K9d.PI. Normal Normal - - - - - - - - - - -

A = Nasal discharge, swelling of tissue around the eyes, greenish diarrhea

B = Swollen kidney and liver   K = Killed   D = Death

- = negative   + = positive

- = no fluorescence   + = mild   ++ = moderate   +++ = most fluorescent antigens were

seen in infected tissues
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À¬Õ¥‡™◊ÈÕ∑âÕß∑’Ë NDV ‰¥â·°à  ¡Õß À≈Õ¥≈¡ ªÕ¥ À—«„®
¡â“¡ µ—∫ ‰µ µàÕ¡‡∫Õ√å´à“ ·≈–≈”‰ â  ¬âÕ¡¥â«¬§Õπ®Ÿ‡°µ
¢Õß‚√§π‘«§“ ‡ ‘́≈∑’Ë‡µ√’¬¡‰¥â®–µ√«®æ∫°“√‡√◊Õß· ß¢Õß
‰«√— ·Õπµ‘‡®π„π à«π¢Õß‰´‚µæ≈“ ¡¢Õß‡´≈≈å  ∑—Èßπ’È
‡π◊ËÕß®“°‡™◊ÈÕ‰«√— ®–·∫àßµ—«„π‰´‚µæ≈“ ¡¢Õß‡´≈≈å∑’Ëµ‘¥
‡™◊ÈÕ‰«√—  (Alexander, 1997) ®÷ß “¡“√∂µ√«®æ∫°“√
‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π‰¥â„π‰´‚µæ≈“ ¡¢Õß‡´≈≈å∑’Ë
µ‘¥‡™◊ÈÕ‰«√— 

„π‰°à∑¥≈Õß°≈ÿà¡∑’Ë 1 Õ“¬ÿ 6  —ª¥“Àåµ√«®æ∫‰«√— 
·Õπµ‘‡®π„π‡´≈≈å‡¬◊ËÕ∫ÿ¢ÕßÀ≈Õ¥≈¡‰°à∑¥≈Õß∑ÿ°µ—«∑’Ë¶à“
À≈—ßÀ¬Õ¥‡™◊ÈÕµ—Èß·µà 24 ™¡. ∂÷ß«—π∑’Ë 6 ·µàµ√«®‰¡àæ∫
‡™◊ÈÕ‰«√— „π‰°à∑¥≈Õßµ—«∑’Ë  1  ∑’Ë¶à“¿“¬„π  24  ™—Ë«‚¡ß
À≈—ßÀ¬Õ¥‡™◊ÈÕ Õ¥§≈âÕß°—∫ Kouwenhoven (1993) ´÷Ëß
°≈à“««à“®– “¡“√∂µ√«®æ∫‡™◊ÈÕ‰«√— „π‡π◊ÈÕ‡¬◊ËÕ‰¥âµ—Èß·µà
24-48 ™¡. À≈—ß®“°‰°à‰¥â√—∫‡™◊ÈÕ NDV ·≈–‡¡◊ËÕπ”Õ«—¬«–
µà“ßÊ ¢Õß‰°à∑¥≈Õß∑’Ë¶à“À√◊Õµ“¬À≈—ßÀ¬Õ¥‡™◊ÈÕ 24 ™¡.
¡“µ—¥·≈â«¬âÕ¡¥â«¬§Õπ®Ÿ‡°µ∑’Ë‡µ√’¬¡‰¥â  µ√«®æ∫‡™◊ÈÕ
‰«√— ∑’ËÀ≈Õ¥≈¡ ¡â“¡ µàÕ¡‡∫Õ√å´à“ ≈”‰ â ‚¥¬‡√‘Ë¡æ∫‡™◊ÈÕ
µ—Èß·µà‰°à¬—ß‰¡à· ¥ßÕ“°“√ªÉ«¬  ·µà∑’Ëµ√«®‰¡àæ∫‡™◊ÈÕ‰«√— 
·Õπµ‘‡®π∑’Ë ¡Õß¢Õß‰°à∑¥≈Õß∑ÿ°µ—«∑’ËÀ¬Õ¥‡™◊ÈÕ∑âÕß∑’Ë
NK 49/43 Õ“®‡ªìπ‡æ√“–‰«√—  “¬‡™◊ÈÕπ’È‰¡à„™à “¬‡™◊ÈÕ
√ÿπ·√ß∑’Ë∑”„Àâ‡°‘¥Õ“°“√∑“ß√–∫∫ª√– “∑ (neurotropic

velogenic)

„π‰°à∑¥≈Õß°≈ÿà¡∑’Ë 2 Õ“¬ÿ 3 ‡¥◊Õπ®–µ√«®æ∫°“√
‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π‰¥â„π«—π∑’Ë 2 À≈—ßÀ¬Õ¥‡™◊ÈÕ
‚¥¬æ∫∑’Ë¡â“¡  à«π‰°à∑¥≈Õß∑’Ë¶à“„π«—π∑’Ë 3, 4, 5 ·≈– 6

À≈—ßÀ¬Õ¥‡™◊ÈÕæ∫°“√‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π∑’Ë
À≈Õ¥≈¡ ªÕ¥ À—«„® ¡â“¡ ‰µ ·≈–≈”‰ â   à«π„π«—π∑’Ë 7

À≈—ßÀ¬Õ¥‡™◊ÈÕ¡’‰°à∑¥≈Õßµ“¬ 2 µ—« µ√«®æ∫°“√‡√◊Õß· ß
¢Õß‰«√— ·Õπµ‘‡®π‰¥â∑ÿ°Õ«—¬«– ¬°‡«âπ ¡Õß·≈–µ—∫ „π
«—π∑’Ë 8 ·≈– 9 À≈—ßÀ¬Õ¥‡™◊ÈÕ ‡¡◊ËÕ¶à“‰°à∑¥≈Õß 2 µ—«
 ÿ¥∑â“¬´÷Ëß‰°à‰¡à· ¥ßÕ“°“√ªÉ«¬·≈–µ√«®‰¡àæ∫°“√‡√◊Õß
· ß¢Õß‰«√— ·Õπµ‘‡®π´÷ËßÕ“®‡ªìπ‡æ√“–‰°à∑¥≈Õß°≈ÿà¡π’È
¡’Õ“¬ÿ¡“°∑”„Àâ¡’§«“¡µâ“π∑“π‚√§‰¥â¥’°«à“‰°à∑¥≈Õß°≈ÿà¡∑’Ë
1 ´÷Ëß¡’Õ“¬ÿπâÕ¬°«à“ (McFerran and McCracken, 1988;

Alexander, 1997) ‡¡◊ËÕπ”Õ«—¬«–¢Õß‰°à∑¥≈Õß∑ÿ°µ—«∫¥
·≈–©’¥‡æ◊ËÕ‡æ“–·¬°‡™◊ÈÕ NDV „π‰¢à‰°àøí° π” CAM

µ√«®À“‰«√— ·Õπµ‘‡®π ·≈–π” AF ‰ª∑¥ Õ∫§ÿ≥ ¡∫—µ‘

°“√‡°“–°≈ÿà¡°—π¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‰°à (HA test)  ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫º≈°“√µ√«® FA test °—∫°“√·¬°‡™◊ÈÕ NDV

„π‰¢à‰°àøí°„Àâº≈ Õ¥§≈âÕß°—π (Table 2 ·≈– 3)

‡™◊ÈÕ NDV ‡¡◊ËÕ‡¢â“ Ÿà√à“ß°“¬ —µ«å®–‡√‘Ë¡µ‘¥‡™◊ÈÕ
∫√‘‡«≥√–∫∫∑“ß‡¥‘πÀ“¬„® à«πµâπ·≈â«‡æ‘Ë¡®”π«π‡¢â“ Ÿà
°√–· ‡≈◊Õ¥∑”„Àâ‡°‘¥¿“«– viremia ‡™◊ÈÕ®–°√–®“¬‰ª¬—ß
Õ«—¬«– à«πµà“ßÊ ¢Õß√à“ß°“¬  ®÷ß “¡“√∂µ√«®æ∫°“√
‡√◊Õß· ß¢Õß‰«√— ·Õπµ‘‡®π„πÕ«—¬«–‡°◊Õ∫∑ÿ° à«π¢Õß
√à“ß°“¬À≈—ß®“°‰¥â√—∫‡™◊ÈÕ NDV  ‡™◊ÈÕ NDV  “¬‡™◊ÈÕ∑’Ë¡’
§«“¡√ÿπ·√ßµË” (lentogenic) µâÕß„™â proteolytic enzyme

‡™àπ trypsin ‡æ◊ËÕ„™â„π°√–∫«π°“√‡æ‘Ë¡®”π«π  ́ ÷Ëß‡Õπ‰´¡å
π’È “¡“√∂æ∫‰¥â‡©æ“–„π√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–√–∫∫
∑“ß‡¥‘πÕ“À“√   à«π virulent virus ‡ªìπ‡™◊ÈÕ‰«√— ∑’Ë∑”„Àâ
‡°‘¥‚√§µ“¡∏√√¡™“µ‘ “¡“√∂·∫àßµ—«·≈–‡æ‘Ë¡®”π«π‚¥¬
‰¡à®”‡ªìπµâÕß„™â proteolytic enzyme ®÷ß∑”„Àâ‡™◊ÈÕ NDV

 ‡µ√ππ’È “¡“√∂‡æ‘Ë¡®”π«π‰¥â„π∑ÿ°Õ«—¬«–¢Õß√à“ß°“¬
∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ∑—Ë«√à“ß°“¬ (systemic infection)

(Aldous and Alexander, 2001)

Õ“°“√ªÉ«¬·≈–§«“¡√ÿπ·√ß¢Õß‚√§π‘«§“ ‡´‘≈„π
‰°à·≈– —µ«åªï°∑’Ëµ‘¥‡™◊ÈÕ‰«√— ®–¡’§«“¡·µ°µà“ß°—π ‚¥¬æ∫
µ—Èß·µà —µ«åªÉ«¬µ“¬°√–∑—πÀ—π·≈–¡’Õ—µ√“°“√µ“¬ Ÿß∂÷ß
100% ®π∂÷ßªÉ«¬·∫∫‰¡à· ¥ßÕ“°“√ (subclinical in-

fection) ∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫§«“¡√ÿπ·√ß¢Õß “¬‡™◊ÈÕ‰«√— , Õ“¬ÿ
¢Õß‰°à,  ¿“æ¿Ÿ¡‘§ÿâ¡°—π¢Õß —µ«å,  ¿“æ·«¥≈âÕ¡∑’Ë∑”„Àâ
 —µ«å‡§√’¬¥, ª√‘¡“≥¢Õß‡™◊ÈÕ‰«√— ·≈–∑“ß∑’Ë‡™◊ÈÕ‰«√— ‡¢â“ Ÿà
√à“ß°“¬ ·≈–°“√µ‘¥‡™◊ÈÕ®ÿ≈™’æÕ◊Ëπ√à«¡ (Alexander, 1997)

‰°à∑’Ëπ”¡“∑¥≈Õß‰¥â®“°æàÕ-·¡àæ—π∏ÿå∑’Ë‰¡à‡§¬‰¥â√—∫°“√∑”
«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈ ‡¡◊ËÕ‰¥â√—∫‡™◊ÈÕ NDV ‰°à
∑¥≈Õß°≈ÿà¡∑’Ë 1 (Õ“¬ÿ 6  —ª¥“Àå) ¡’Õ“¬ÿπâÕ¬®÷ß· ¥ß
Õ“°“√ªÉ«¬·≈–µ“¬Õ¬à“ß√«¥‡√Á«µ—Èß·µà„π«—π∑’Ë 5 ·≈–µ“¬
À¡¥„π«—π∑’Ë 6 À≈—ßÀ¬Õ¥‡™◊ÈÕ ´÷Ëß‡™◊ÈÕ NDV ¡’√–¬–øí°µ—«
π“π 2-15 «—π (Alexander, 1997) ‰°à∑¥≈Õß°≈ÿà¡∑’Ë 2

(Õ“¬ÿ 3 ‡¥◊Õπ) ∑’Ë¡’Õ“¬ÿ¡“°· ¥ßÕ“°“√ªÉ«¬™â“°«à“·≈–¡’
‰°à∑¥≈Õß„π°≈ÿà¡π’Èµ“¬‡æ’¬ß 2 µ—«®“°‰°à∑—ÈßÀ¡¥ 10 µ—«
„π«—π∑’Ë 7

‚√§π‘«§“ ‡´‘≈‡ªìπ‚√§√–∫“¥∑’Ë√ÿπ·√ß  √â“ß§«“¡
‡ ’¬À“¬∑—Èß®“°°“√∑’Ë —µ«åªÉ«¬‚¥¬µ√ß·≈–¬—ß àßº≈∑“ß
‡»√…∞°‘® ¥—ßπ—Èπ°“√«‘π‘®©—¬‚√§∑’Ë‰¥âº≈√«¥‡√Á«·≈–¡’§«“¡
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Preparation of Newcastle disease virus fluorescent conjugate
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·¡àπ¬” Ÿß ¥—ß‡™àπ «‘∏’ direct FA test ´÷Ëß “¡“√∂∑√“∫
º≈°“√µ√«®‰¥â¿“¬„π 1-2 ™¡. À≈—ß√—∫µ—«Õ¬à“ß àßµ√«®
·≈–Õ«—¬«–∑’Ë‡À¡“– ¡∑’Ë®–µ√«®§◊Õ À≈Õ¥≈¡ ªÕ¥ ¡â“¡ ‰µ
´÷Ëß Õ¥§≈âÕß°—∫ Alexander (1997)  °“√µ√«®À“‰«√— 
·Õπµ‘‡®π„π‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’ direct immunofluorescence

‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ë„Àâº≈°“√«‘π‘®©—¬∑’Ë√«¥‡√Á«·≈–·¡àπ¬”
∑”„Àâ “¡“√∂§«∫§ÿ¡·≈–ªÑÕß°—π‚√§‰¥âÕ¬à“ß√«¥‡√Á«À≈—ß
∑√“∫º≈°“√™—π Ÿµ√∑”„Àâ‡°…µ√°√‡°‘¥§«“¡ Ÿ≠‡ ’¬πâÕ¬
∑’Ë ÿ¥ πÕ°®“°π’È°“√‡µ√’¬¡§Õπ®Ÿ‡°µ‰¥â‡Õß„πÀâÕßªØ‘∫—µ‘
°“√®–™à«¬ª√–À¬—¥ß∫ª√–¡“≥„π°“√´◊ÈÕ§Õπ®Ÿ‡°µ®“°
µà“ßª√–‡∑» ÷́Ëß¡’√“§“·æß·≈–À“ ◊́ÈÕ¬“°
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