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THE EFFICACY OF COMMERCIALLY INACTIVATED NEWCASTLE

DISEASE VACCINE IN LAYER-TYPE CHICKENS

One hundred and sixty eight, 5-week-old, male, layer-type chickens were divided into 7 groups, 24 birds in

each. Group1 was a non-vaccinated control. Groups 2, 3, 4, 5, 6 and 7 were vaccinated with inactivated, lentogenic

strain of Newcastle disease (ND) by subcutaneous injection. All birds were challenged when 11-weeks-old. They

received a local strain of virulent ND virus by the oral route. All birds were weighed when 5, 11 and 13-weeks-old.

Blood samples were collected at 5, 7, 9, 11 and 13-weeks-old. The sera were tested for ND antibody by the

Hemagglutination-Inhibition (HI) test. The result revealed the HI antibody titer in each group after vaccination

was highest at 9-weeks. After challenge, the morbidity and mortality rates amongst the vaccinated groups were

not significantly different (p>0.05) while all birds in the non-vaccinated group were dead within 10 days.
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∫∑§—¥¬àÕ

«’√¿— √“ ·°â«‡°…   ‚√ ‘π’ ‡æÁ≠æ√  √ÿàß‚√®πå »√’ ¡¬ß  π‘«—µ√ ®—π∑√å»‘√‘æ√™—¬*  ®‘‚√® »»‘ª√’¬®—π∑√å

ª√– ‘∑∏‘¿“æ¢Õß«—§´’ππ‘«§“ ‡´‘≈™π‘¥‡™◊ÈÕµ“¬∑’Ëº≈‘µ‡™‘ß°“√§â“„π‰°à‰¢à

‰°à‰¢à‡æ»ºŸâÕ“¬ÿ 5  —ª¥“Àå ®”π«π 168 µ—« ·∫àßÕÕ°‡ªìπ 7 °≈ÿà¡ °≈ÿà¡≈– 24 µ—« °≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à‰¥â√—∫«—§´’π

°≈ÿà¡∑’Ë 2, 3, 4, 5, 6 ·≈– 7 ‰¥â√—∫«—§´’π‡™◊ÈÕµ“¬™π‘¥ÕàÕπ ‚¥¬«‘∏’©’¥‡¢â“„µâº‘«Àπ—ß∫√‘‡«≥§Õ ‰°à∑ÿ°µ—«‰¥â√—∫‡™◊ÈÕ‰«√— π‘«§“ ‡´‘≈

 “¬æ—π∏ÿå∑âÕß∂‘Ëπ ‚¥¬«‘∏’°“√ªÑÕπ‡¢â“ª“°∑’ËÕ“¬ÿ 11  —ª¥“Àå ™—ËßπÈ”Àπ—°‰°à∑’ËÕ“¬ÿ 5, 11, ·≈– 13  —ª¥“Àå ‡®“–‡≈◊Õ¥µ√«®√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‰«√— π‘«§“ ‡´‘≈‚¥¬«‘∏’Œ’·¡°°≈Ÿµ‘‡π™—Ëπ-Õ‘πŒ‘∫‘™—Ëπ ‡¡◊ËÕ‰°àÕ“¬ÿ 5, 7, 9, 11 ·≈– 13  —ª¥“Àå º≈¢Õß√–¥—∫·Õπµ‘∫Õ¥’

µàÕ‰«√— π‘«§“ ‡´‘≈À≈—ß„Àâ«—§´’π·µà≈–°≈ÿà¡ Ÿß ÿ¥Õ¬Ÿà∑’ËÕ“¬ÿ 9  —ª¥“Àå ‚¥¬Õ—µ√“°“√ªÉ«¬·≈–Õ—µ√“°“√µ“¬¢Õß‰°à·µà≈–°≈ÿà¡∑’Ë‰¥â√—∫

«—§´’π‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)  à«π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫«—§´’π‰°à®–µ“¬À¡¥¿“¬„π 10 «—π

§” ”§—≠ :  ‰°à‰¢à ‚√§π‘«§“ ‡ ‘́≈ «—§ ’́π‡™◊ÈÕµ“¬™π‘¥ÕàÕπ

∫∑π”

‚√§π‘«§“ ‡ ‘́≈‡ªìπ‚√§√–∫“¥∑’Ë ”§—≠„πÕÿµ “À°√√¡

°“√‡≈’È¬ß‰°à (π‘«—µ√ ·≈–§≥–, 1994) ¡—°æ∫°“√√–∫“¥„π

∫√‘‡«≥∑’Ë¡’°“√‡≈’È¬ß‰°àÕ¬à“ßÀπ“·πàπ °“√√–∫“¥§√—Èß·√°‡°‘¥

¢÷Èπ„πªï §.».1926 „π 3 ª√–‡∑» ‰¥â·°à ‡°“–™«“ ª√–‡∑»

Õ‘π‚¥π’‡´’¬ ‡¡◊Õßπ‘«§“ ‡ ‘́≈ ª√–‡∑»Õ—ß°ƒ…·≈–∑’Ëª√–‡∑»

‡°“À≈’ (Spradbrow, 1987) ≈—°…≥–§«“¡√ÿπ·√ß¢Õß‚√§

∑”„Àâ “¡“√∂·∫àß‰«√— ™π‘¥π’ÈÕÕ°‰¥â‡ªìπ 5 pathotype ‰¥â·°à

Viscerotropic Velogenic NDVs, Neurotropic Velogenic NDVs,

Mesogenic NDVs, Lentogenic respiratory NDVs ·≈–

Asymptomatic enteric NDVs ÷́Ëß‚√§π‘«§“ ‡ ‘́≈π’È¡—°°àÕ„Àâ

‡°‘¥§«“¡‡ ’¬À“¬Õ¬à“ß√ÿπ·√ß ‚¥¬¡’Õ—µ√“°“√µ“¬ Ÿß∂÷ß 50-

100% „π‰°à∑’Ëµ‘¥‡™◊ÈÕ™π‘¥∑’Ë¡’§«“¡√ÿπ·√ß¡“° (Viscerotropic

Velogenic Newcastle Disease; VVND) (®‘‚√®, 2004)

πÕ°®“°π’È¬—ß∑”„ÀâÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ™â“≈ß ‰°àæ‘°“√ ‰¢à≈¥

≈ß Õ—µ√“°“√øí°≈¥≈ß  “‡Àµÿ¢Õß‚√§‡°‘¥®“°‡™◊ÈÕ‰«√— 

π‘«§“ ‡ ‘́≈ (Newcastle Disease; NDV) ÷́ËßÕ¬Ÿà„π·ø¡‘≈’Ë

Paramyxoviridae ‰«√— ¡’√Ÿª√à“ß∑√ß°≈¡À√◊Õ pleomorphic ¡’

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 100-300 nm ®’‚π¡‡ªìπ single

stranded RNA unsegmented ≈âÕ¡√Õ∫¥â«¬ nucleocapsid

proteins  à«π envelope ª√–°Õ∫¥â«¬ lipid bilayer, matrix

protein ·≈– glycoprotein spikes (Hemagglutinin, H ·≈–

Fusion protein, F) §«“¡·µ°µà“ß¢Õß H-, F-, Polymerase ·≈–

nucleoprotein ‡ªìπ‡Àµÿº≈ª√–°“√Àπ÷Ëß∑’Ë„™âÕ∏‘∫“¬§«“¡

≈â¡‡À≈«∑’Ëæ∫‰¥â∫“ß§√—Èß „π°“√ªÑÕß°—π‚√§∑’Ë«—§´’π‰¡àÕ“®

§«∫§ÿ¡‚√§∑’Ë‡°‘¥®“°‰«√— °≈ÿà¡π’È‰¥â (§≥‘»—°¥‘Ï, 1998)

≈—°…≥–∑—Ë«‰ª¢Õß‚√§ §◊Õ  “¡“√∂·æ√à°√–®“¬‰¥â

√«¥‡√Á«®÷ß∑”„Àâ°“√·æ√à√–∫“¥¢Õß‚√§‡ªìπ‰ªÕ¬à“ß√«¥‡√Á«

‚¥¬‡°‘¥°—∫‰°à ‰°àß«ß ·≈– —µ«åªï°Õ◊ËπÊ ‡™àπ π°¬Ÿß ‰°àøÑ“

π°°√–∑“·≈–π°æ‘√“∫ ‡ªìπµâπ „π∫“ß§√—Èß¡πÿ…¬å°Á¡’‚Õ°“ 

µ‘¥‡™◊ÈÕπ’È‰¥â °àÕ„Àâ‡°‘¥Õ“°“√µ“·¥ß (conjunctivitis) ‡™◊ÈÕ™π‘¥

π’È “¡“√∂·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡ µ“¡§«“¡√ÿπ·√ß¢Õß‚√§∑’Ë

‡°‘¥„π‰°à ‰¥â·°à  ‡µ√π∑’Ë¡’§«“¡√ÿπ·√ßπâÕ¬ (lentogenic strains)

 ‡µ√π∑’Ë¡’§«“¡√ÿπ·√ßª“π°≈“ß (mesogenic strains) ·≈– ‡µ√π

∑’Ë¡’§«“¡√ÿπ·√ß¡“° (velogenic strains) (®‘‚√®, 2004) ‰°à

 “¡“√∂µ‘¥‡™◊ÈÕ‰¥â‚¥¬°“√À“¬„®‡Õ“≈–ÕÕßÕ“°“»∑’Ë¡’‡™◊ÈÕ‰«√— 

‡¢â“‰ª À√◊Õºà“π∑“ßπÈ” Õ“À“√·≈–Õÿ®®“√– (π‘«—µ√ ·≈–§≥–,

1994) ªí®®—¬ ”§—≠∑’Ë∑”„Àâµ‘¥‡™◊ÈÕ·≈–¡’§«“¡√ÿπ·√ß¡“°¢÷Èπ

§◊Õ  ‡µ√π·≈–®”π«π¢Õß‰«√—  ∑“ß∑’Ë‰°à‰¥â√—∫‡™◊ÈÕ Õ“¬ÿ‰°à

·≈– ¿“æ·«¥≈âÕ¡

°“√«‘π‘®©—¬ “¡“√∂∑”‰¥â‚¥¬»÷°…“®“°ª√–«—µ‘ Õ“°“√

¢Õß‚√§ Õ—µ√“ªÉ«¬·≈–Õ—µ√“µ“¬ √Õ¬‚√§®“°°“√ºà“´“° °“√

µ√«®‡™◊ÈÕ‰«√— ‚¥¬µ√ß®“°´“° °“√·¬°·≈–æ‘ Ÿ®πå‡™◊ÈÕ‰«√— 

√«¡∑—Èß°“√∑¥ Õ∫∑“ß´’√—Ë¡«‘∑¬“‚¥¬«‘∏’∑¥ Õ∫∑’Ëπ‘¬¡„™â

§◊Õ ‡Õ™‰Õ (Hemagglutination-Inhibition Test) ·≈–Õ’‰≈´“

(ELISA) (Alexander, 1988)

°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∑”‰¥â‚¥¬°“√¡’√–∫∫°“√

®—¥°“√ø“√å¡∑’Ë¥’√à«¡°—∫°“√„Àâ«—§´’π (®‘‚√®, 2004) ÷́Ëß„π
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ªí®®ÿ∫—π«—§´’π∑’Ëπ‘¬¡„™â¡’Õ¬Ÿà 2 °≈ÿà¡ §◊Õ «—§´’π™π‘¥‡™◊ÈÕ‡ªìπ

·≈–«—§ ’́π™π‘¥‡™◊ÈÕµ“¬ ‚¥¬«—§´’π‡™◊ÈÕ‡ªìπ∑’Ë„™â¡’ 2  ‡µ√π

‰¥â·°à Lentogenic strains ‡™àπ Hitchner B1 (HB1), F (Asplin)

·≈– V4 °—∫ Mesogenic strains ‡™àπ Roakin, Komarov

·≈– Mukteswar  à«π«—§´’π™π‘¥‡™◊ÈÕµ“¬∑’Ë„™â¡—°‡ªìπ™π‘¥

Lentogenic strains ‡™àπ Ulster 2C, La Sota (Guittet et al.,1997)

‚¥¬«—§´’π∑’Ë„™â°—πÕ¬Ÿà„πª√–‡∑»‰∑¬¡’À≈“°À≈“¬™π‘¥®“°

À≈“¬Ê ∫√‘…—∑ ÷́ËßÕ“®„Àâº≈„π°“√ªÑÕß°—π‚√§∑’Ë·µ°µà“ß°—π

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬π’È‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ¢Õß«—§´’π

™π‘¥‡™◊ÈÕµ“¬∑’Ë¡’Õ¬Ÿà„π∑âÕßµ≈“¥‚¥¬æ‘®“√≥“®“°πÈ”Àπ—°‡©≈’Ë¬

√–¥—∫·Õπµ‘∫Õ¥’ Õ—µ√“°“√ªÉ«¬·≈–Õ—µ√“°“√µ“¬ ‡æ◊ËÕ∑’Ë®–‰¥â

π”¢âÕ¡Ÿ≈¥—ß°≈à“«π—Èπ¡“ª√–¬ÿ°µå„™â„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥µàÕ

Õÿµ “À°√√¡°“√º≈‘µ‰°à‰¢à„πª√–‡∑»‰∑¬µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

«— ¥ÿ

1. ‰°à∑¥≈Õß : ‰°à‰¢à‡æ»ºŸâÕ“¬ÿ 1 «—π ®”π«π 168

µ—« ‡≈’È¬ß„πÀâÕß§«∫§ÿ¡∫π°√ß¬°æ◊Èπ

2. «—§´’π : «—§´’πªÑÕß°—π‚√§π‘«§“ ‡ ‘́≈™π‘¥‡™◊ÈÕ

µ“¬ ∑’Ë„™â„π°“√∑¥≈Õß¡’ 6 ™π‘¥ §◊Õ A, B, C, D, E ·≈– F

°“√∫√‘À“√«—§´’π‚¥¬°“√©’¥‡¢â“„µâº‘«Àπ—ß∫√‘‡«≥§Õ µ—«≈–

0.1 ¡≈. (¡’‰«√— π‘«§“ ‡ ‘́≈‰¡àπâÕ¬°«à“ 106 EID
50
/‚¥ä )

3. ‡™◊ÈÕæ‘…‰«√— π‘«§“ ‡ ‘́≈ : ‡™◊ÈÕ‰«√— ∑’Ë„™â‡ªìπ‡™◊ÈÕ

‰«√— ™π‘¥√ÿπ·√ß “¬æ—π∏ÿå∑âÕß∂‘Ëπ„Àâ‚¥¬°“√ªÑÕπª“° µ—«≈–

100 ‰¡‚§√≈‘µ√ (¡’‰«√— π‘«§“ ‡´‘≈ª√–¡“≥ 106 EID
50
/‚¥ä )

«‘∏’°“√

1. ‡≈’È¬ß‰°à‰¢à‡æ»ºŸâµ—Èß·µàÕ“¬ÿ 1 «—π ®π∂÷ß 5  —ª¥“Àå

„πÀâÕß§«∫§ÿ¡∫π°√ß¬°æ◊Èπ∑’Ë‰¥â∑”§«“¡ –Õ“¥·≈–¶à“‡™◊ÈÕ

·≈â« ‚¥¬¡’Õ“À“√·≈–πÈ”„Àâ°‘πµ≈Õ¥‡«≈“

2. ‡¡◊ËÕ‰°àÕ“¬ÿ 5  —ª¥“Àå∑”°“√·∫àß‰°àÕÕ°‡ªìπ 7 °≈ÿà¡

°≈ÿà¡≈– 24 µ—« ‚¥¬®—¥„Àâ‰°à„π·µà≈–°≈ÿà¡¡’πÈ”Àπ—°„°≈â‡§’¬ß

°—π¡“°∑’Ë ÿ¥ ‰°à∑ÿ°°≈ÿà¡‡≈’È¬ß„π√–∫∫°“√®—¥°“√·≈– ¿“æ

·«¥≈âÕ¡∑’Ë‡À¡◊Õπ°—π ¡’Õ“À“√·≈–πÈ”°‘πµ≈Õ¥‡«≈“ ∑”°“√

 ÿà¡‡®“–‡≈◊Õ¥‰°à®”π«π 30 µ—« ‚¥¬‡°Á∫µ—«Õ¬à“ß®“°‡ âπ‡≈◊Õ¥

∑’Ëªï°µ—«≈– 1 ¡≈. ‡æ◊ËÕµ√«®À“·Õπµ‘∫Õ¥’∑’Ë∂à“¬∑Õ¥¡“

®“°·¡à (maternal antibody) ®“°π—Èπ„Àâ«—§´’πªÑÕß°—π‚√§

π‘«§“ ‡´‘≈µ“¡°≈ÿà¡ ´÷Ëß¡’√“¬≈–‡Õ’¬¥°“√„Àâ«—§´’π·µà≈–°≈ÿà¡

¥—ßπ’È

°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡ ‰¡à¡’°“√„Àâ«—§´’π

°≈ÿà¡∑’Ë 2 „Àâ«—§´’π‡™◊ÈÕµ“¬™π‘¥ A  ‡µ√π La Sota

°≈ÿà¡∑’Ë 3 „Àâ«—§´’π‡™◊ÈÕµ“¬™π‘¥ B  ‡µ√π La Sota

°≈ÿà¡∑’Ë 4 „Àâ«—§´’π‡™◊ÈÕµ“¬™π‘¥ C  ‡µ√π Ulster 2C

°≈ÿà¡∑’Ë 5 „Àâ«—§´’π‡™◊ÈÕµ“¬™π‘¥ D  ‡µ√π Clone 30

°≈ÿà¡∑’Ë 6 „Àâ«—§´’π‡™◊ÈÕµ“¬™π‘¥ E  ‡µ√π La Sota

°≈ÿà¡∑’Ë 7 „Àâ«—§´’π‡™◊ÈÕµ“¬™π‘¥ F  ‡µ√π La Sota

3. ∑”°“√‡®“–‡≈◊Õ¥‰°à∑ÿ°°≈ÿà¡∑ÿ°µ—« µ—«≈– 1 ¡≈.

‡¡◊ËÕ‰°àÕ“¬ÿ 7, 9 ·≈– 11  —ª¥“Àå À√◊Õ 2, 4 ·≈– 6

 —ª¥“ÀåÀ≈—ß®“°∑”«—§ ’́πµ“¡≈”¥—∫‡æ◊ËÕπ”‰ªµ√«®«—¥√–¥—∫

·Õπµ‘∫Õ¥’µàÕ«—§´’ππ‘«§“ ‡´‘≈

4. ∑’ËÕ“¬ÿ 11  —ª¥“Àå (¿“¬À≈—ß°“√∑”«—§´’π 6

 —ª¥“Àå) ™—ËßπÈ”Àπ—°‰°à∑ÿ°µ—« ™—ËßπÈ”Àπ—°Õ“À“√∑’Ë‡À≈◊Õ ®“°

π—Èπ∑”°“√„Àâ‡™◊ÈÕ‰«√— π‘«§“ ‡ ‘́≈™π‘¥√ÿπ·√ß “¬æ—π∏ÿå∑âÕß∂‘Ëπ

‚¥¬°“√ªÑÕπª“°„Àâ‰°à∑ÿ°µ—«∑’Ë∑”°“√∑¥≈Õß ∑”°“√‡ΩÑ“¥Ÿ

Õ“°“√∑“ß§≈‘π‘° Õ—µ√“°“√ªÉ«¬ Õ—µ√“°“√µ“¬ ºà“´“°·≈–

∫—π∑÷°√Õ¬‚√§∑’Ëæ∫

5. ‡¡◊ËÕ‰°àÕ“¬ÿ 13  —ª¥“Àå («—π ‘Èπ ÿ¥°“√∑¥≈Õß)

∑”°“√‡®“–‡≈◊Õ¥‰°à∑ÿ°°≈ÿà¡∑ÿ°µ—« µ—«≈– 1 ¡≈. ‡æ◊ËÕµ√«®À“

√–¥—∫·Õπµ‘∫Õ¥’∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß°“√ªÑÕπ‡™◊ÈÕæ‘… 2  —ª¥“Àå

®“°π—Èππ—∫®”π«π‰°à∑—ÈßÀ¡¥ ·≈–‰°à∑’Ë· ¥ßÕ“°“√ªÉ«¬

√«¡∑—Èß™—ËßπÈ”Àπ—°‰°à∑ÿ°°≈ÿà¡∑ÿ°µ—«

6. ·¬° ’́√—Ë¡®“°°“√‡®“–‡≈◊Õ¥ π”‰ªµ√«®À“·Õπµ‘∫Õ¥’

µàÕ‰«√— π‘«§“ ‡´‘≈¥â«¬«‘∏’ HI test  (Alexander, 1998)

7. ‡ª√’¬∫‡∑’¬∫º≈∑“ß ∂‘µ‘„π¥â“π√–¥—∫·Õπµ‘∫Õ¥’

¥â«¬«‘∏’ Duncan Multiple range test ¥â«¬‚ª√·°√¡ Minitab

·≈–πÈ”Àπ—°‰°à∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬„™â«‘∏’ One-way Analysis of

Variance ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡‚¥¬

Independent T-test∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ¥â«¬‚ª√·°√¡

SPSS for MS windows version 11.0 ·≈–‡ª√’¬∫‡∑’¬∫º≈∑“ß

 ∂‘µ‘„π à«π¢Õß°“√ªÉ«¬·≈–°“√µ“¬‚¥¬„™â Chi-Square Test

∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99%

º≈

®“°µ“√“ß∑’Ë 1 · ¥ßπÈ”Àπ—°‡©≈’Ë¬¢Õß‰°à æ∫«à“‰°àÕ“¬ÿ

5  —ª¥“Àå ·≈–Õ“¬ÿ 11  —ª¥“Àå ´÷Ëß‡ªìπ™à«ß°àÕπ‰¥â√—∫‡™◊ÈÕ

π‘«§“ ‡´‘≈ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p>0.05) „π —ª¥“Àå∑’Ë 11 ´÷Ëß‡ªìπ«—π∑’ËªÑÕπ‡™◊ÈÕ

π‘«§“ ‡´‘≈ æ∫«à“‰°à∑¥≈Õß°≈ÿà¡ 5 ¡’πÈ”Àπ—°‡©≈’Ë¬¡“°∑’Ë ÿ¥

(1408.33±0.13 °√—¡) °≈ÿà¡‰°à∑¥≈Õß∑’Ë¡’πÈ”Àπ—°‡©≈’Ë¬πâÕ¬
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¡’§à“ HI titer ‡∑à“°—∫ 3.1±1.4 ´÷Ëß‡ªìπ§à“∑’ËµË”∑’Ë ÿ¥ ·≈–πâÕ¬

°«à“°≈ÿà¡ 2 ·≈–°≈ÿà¡ 5 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

„π —ª¥“Àå∑’Ë 13 (À≈—ß®“°ªÑÕπ‡™◊ÈÕ 2  —ª¥“Àå) æ∫

§à“√–¥—∫·Õπµ‘∫Õ¥’¢Õß‰°à‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p>0.05) (‰°à°≈ÿà¡∑’Ë 1 µ“¬À¡¥) ‚¥¬‰°à

∑¥≈Õß°≈ÿà¡∑’Ë 4 ¡’§à“ HI titer  Ÿß∑’Ë ÿ¥ §◊Õ 17.8±4.1  à«π

°≈ÿà¡∑’Ë 5 ¡’§à“ HI titer µË”∑’Ë ÿ¥ §◊Õ 15.3±4.7 (µ“√“ß∑’Ë 2)

Õ—µ√“°“√ªÉ«¬·≈–Õ—µ√“°“√µ“¬ æ∫«à“°≈ÿà¡∑’Ë 1 ‰°à

∑¥≈Õß∑ÿ°µ—«µ“¬À¡¥ (100%) ¿“¬„π 10 «—π À≈—ß®“°ªÑÕπ

‡™◊ÈÕ °≈ÿà¡∑’Ë 2 ‰°àµ“¬ 1 µ—« (4.17%) °≈ÿà¡∑’Ë 4 ‰°àµ“¬ 2 µ—«

®“°®”π«π‰°à∑’Ë‡À≈◊Õ 23 µ—« (8.70%) ‡π◊ËÕß®“°¡’‰°àµ“¬ 1

µ—«°àÕπªÑÕπ‡™◊ÈÕ °≈ÿà¡∑’Ë 5 ‰°àµ“¬ 3 µ—« (12.5%) ·≈–°≈ÿà¡ 7

‰°àµ“¬ 1 µ—« (4.17%) ‚¥¬‰¡àæ∫‰°àµ“¬„π°≈ÿà¡∑’Ë 3 ·≈–

°≈ÿà¡ 6 ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß ( —ª¥“Àå∑’Ë 13) æ∫«à“°≈ÿà¡∑’Ë 5

¡’‰°àªÉ«¬ 1 µ—« ‚¥¬· ¥ßÕ“°“√∑“ßª√– “∑ ·≈–¢“‡ªìπÕ—¡æ“µ

‡¡◊ËÕºà“´“°‰°àæ∫√Õ¬‚√§¢Õß‚√§π‘«§“ ‡´‘≈ ‰¥â·°à æ∫®ÿ¥

‡≈◊Õ¥ÕÕ°∑’Ë°√–‡æ“–·∑â °√–‡æ“–∫¥ ∂ÿßÀÿâ¡À—«„®¢ÿàπ ·≈–‰µ

∫«¡ ‚¥¬æ∫«à“Õ—µ√“°“√ªÉ«¬·≈–Õ—µ√“°“√µ“¬¢Õß‰°à∑’Ë‰¥â√—∫

«—§ ’́π·≈–‰¡à‰¥â√—∫«—§ ’́π¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.01) (µ“√“ß∑’Ë 3)

∑’Ë ÿ¥§◊Õ °≈ÿà¡ 3 (1341.67±0.09 °√—¡) „π —ª¥“Àå∑’Ë 13

πÈ”Àπ—°‰°à∑¥≈Õß‚¥¬‡©≈’Ë¬À≈—ßªÑÕπ‡™◊ÈÕπ‘«§“ ‡ ‘́≈¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‚¥¬‰°à∑¥≈Õß

°≈ÿà¡∑’Ë 2 ¡’πÈ”Àπ—°¡“°°«à“‰°à∑¥≈Õß°≈ÿà¡∑’Ë 3 Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p<0.05) (µ“√“ß∑’Ë 1)

º≈°“√µ√«®√–¥—∫·Õπµ‘∫Õ¥’µàÕ«—§´’ππ‘«§“ ‡´‘≈

æ∫«à“·Õπµ‘∫Õ¥’∑’ËÕ“¬ÿ 5  —ª¥“Àå ®“°‰°à∑¥≈Õß®”π«π 120

µ—« ‡∑à“°—∫ 1.0±0.0

„π —ª¥“Àå∑’Ë 7 (À≈—ß®“°„Àâ«—§ ’́π 2  —ª¥“Àå) æ∫§à“

HI titer ¢Õß‰°à∑ÿ°°≈ÿà¡¬°‡«âπ°≈ÿà¡∑’Ë 1 ‡æ‘Ë¡ Ÿß¢÷Èπ ‚¥¬°≈ÿà¡∑’Ë

2 ¡’§à“ HI titer ‡∑à“°—∫ 4.2±1.5 ÷́Ëß‡ªìπ§à“∑’Ë Ÿß∑’Ë ÿ¥·≈–¡“°

°«à“°≈ÿà¡∑’Ë 3, 4, 5 ·≈– 7 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

„π —ª¥“Àå∑’Ë 9 (À≈—ß®“°„Àâ«—§ ’́π 4  —ª¥“Àå) ¬—ß§ß

æ∫§à“ HI titer ¢Õß∑ÿ°°≈ÿà¡¬°‡«âπ°≈ÿà¡∑’Ë 1 ‡æ‘Ë¡ Ÿß¢÷Èπ ‚¥¬

°≈ÿà¡∑’Ë 2 ¡’§à“ HI titer ‡∑à“°—∫ 6.6±1.4 ÷́Ëß‡ªìπ§à“∑’Ë Ÿß∑’Ë ÿ¥

·≈–¡“°°«à“°≈ÿà¡∑’Ë 3, 4, 5, 6 ·≈– 7 Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p<0.05)

„π —ª¥“Àå∑’Ë 11 («—π∑’Ë∑”°“√ªÑÕπ‡™◊ÈÕπ‘«§“ ‡ ‘́≈)

æ∫√–¥—∫·Õπµ‘∫Õ¥’¢Õß‰°à∑ÿ°°≈ÿà¡¬°‡«âπ°≈ÿà¡∑’Ë 1 ≈¥≈ß

°≈ÿà¡∑’Ë 2 ¡’§à“ HI titer ‡∑à“°—∫ 6.2±1.4 ¡“°°«à“°≈ÿà¡∑’Ë 3, 4,

6 ·≈– 7 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  à«π°≈ÿà¡∑’Ë 7

µ“√“ß∑’Ë 1 · ¥ßπÈ”Àπ—°‡©≈’Ë¬¢Õß‰°à·µà≈–°≈ÿà¡ (mean ± SD) ∑’ËÕ“¬ÿ 5, 11 ·≈– 13  —ª¥“Àå

°≈ÿà¡ πÈ”Àπ—° (°√—¡)

Õ“¬ÿ 5  —ª¥“Àå Õ“¬ÿ 11  —ª¥“Àå Õ“¬ÿ 13  —ª¥“Àå

1 430.42±26.29a 1381.25±73.35a *

2 430.00±29.78a 1383.33±95.17a 1595.00±147.43a

3 430.83±31.47a 1341.67±88.06a 1468.33±91.30b

4 430.83±34.00a 1352.08±92.45a 1510.83±153.44ab

5 430.83±38.89a 1408.33±134.06a 1518.75±164.18ab

6 431.67±38.64a 1368.75±105.10a 1538.75±190.64ab

7 432.92±32.63a 1343.75±116.39a 1533.91±162.81ab

*‰°àµ“¬À¡¥
a,bÕ—°…√∑’Ë·µ°µà“ß°—π„π§Õ≈—¡πå‡¥’¬«°—π¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)
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µ“√“ß∑’Ë 3 · ¥ßÕ—µ√“°“√ªÉ«¬·≈–Õ—µ√“°“√µ“¬

°≈ÿà¡∑’Ë HI-antibody (log2)

Õ“¬ÿ

5  —ª¥“Àå 7  —ª¥“Àå 9  —ª¥“Àå 11  —ª¥“Àå 13  —ª¥“Àå

1 1.0±0.0a 1.0±0.0a 1.0±0.0a *

2 4.2±1.5b 6.6±1.4b 6.2±1.4b 16.7±4.0a

3 1.0±0.0 2.0±1.1c 4.6±1.5c 3.9±1.3ac 16.0±3.8a

4 (n=30) 2.7±1.4c 5.1±1.8cd 4.3±1.5c 17.8±4.1a

5 2.0Õ1.3c 5.4±1.9d 5.2±1.9b 15.3±4.7a

6 2.9Õ2.1b 4.4±1.1ce 3.6±1.3ac 19.2±4.6c

7 1.6±1.2a 3.4±1.6ace 3.1±1.4ac 16.8±3.8a

*‰°àµ“¬À¡¥
a-eÕ—°…√∑’Ë·µ°µà“ß°—π„π§Õ≈—¡πå‡¥’¬«°—π¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

µ“√“ß∑’Ë 2 · ¥ß§à“ HI antibody titer (mean ± SD) ™à«ß°àÕπ‰°à‰¥â√—∫«—§´’π À≈—ß‰¥â√—∫«—§´’π ·≈–À≈—ß‰¥â√—∫‡™◊ÈÕæ‘…∑—∫

«‘®“√≥å

§à“´’√—Ë¡¢Õß‰°à∑¥≈Õß°àÕπ‰¥â√—∫«—§ ’́πÕ“¬ÿ 5  —ª¥“Àå

®”π«π 30 µ—« æ∫§à“ HI titer ‡∑à“°—∫ 1.0±0.0 ´÷ËßµË”°«à“

√–¥—∫∑’Ë®–ªÑÕß°—π‚√§‰¥â (Allan et al., 1973) ·≈–®–‰¡à

√∫°«π°“√‰¥â√—∫«—§ ’́π (Robyn and Peter, 2001) ‡π◊ËÕß®“°

√–¥—∫·Õπµ‘∫Õ¥’∑’Ë∂à“¬∑Õ¥®“°·¡à®–À¡¥‰ª‡¡◊ËÕ≈Ÿ°‰°à¡’Õ“¬ÿ

3-4  —ª¥“Àå (π‘«—µ√ ·≈–§≥–, 2537; Surveshe and Desmukh,

1998)

À≈—ß®“°‰¥â√—∫«—§ ’́π‰ª 2-4  —ª¥“Àå æ∫«à“√–¥—∫ HI

titer ¢Õß°≈ÿà¡ 2, 3, 4, 5, 6 ·≈– 7 §àÕ¬Ê Ÿß¢÷Èπ ‡π◊ËÕß®“°

·Õπµ‘‡®π„π«—§ ’́π “¡“√∂°√–µÿâπ„Àâ√à“ß°“¬ √â“ß¿Ÿ¡‘§ÿâ¡°—π

‰¥âª√–°Õ∫°—∫ adjuvant „π«—§´’π‡™◊ÈÕµ“¬®– àß‡ √‘¡„Àâ

√à“ß°“¬ —µ«åªï° √â“ß¿Ÿ¡‘§ÿâ¡°—π‰¥â¥’¢÷Èπ‡π◊ËÕß®“° adjuvant

°≈ÿà¡∑’Ë °“√ªÉ«¬ Õ—µ√“°“√ªÉ«¬ (%) °“√µ“¬ Õ—µ√“°“√µ“¬ (%)

1 24/24a 100.00 24/24a 100.00

2 1/24b 4.17 1/24b 4.17

3 0/24b 0.00 0/24b 0.00

4 2/23b* 8.70 2/23b 8.70

5 3/24b 12.50 2/24b 8.33

6 0/24b 0.00 0/24b 0.00

7 1/24b 4.17 1/24b 4.17
*¡’‰°àµ“¬ 1 µ—«°àÕπªÑÕπ‡™◊ÈÕ‰«√— π‘«§“ ‡ ‘́≈
a,bÕ—°…√∑’Ë·µ°µà“ß°—π„π§Õ≈—¡πå‡¥’¬«°—π¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.01)

„π«—§´’π∑”„Àâ‡°‘¥°“√ª≈àÕ¬·Õπµ‘‡®π™â“Ê Õ¬à“ßµàÕ‡π◊ËÕß

(Giambrone and Clay, 1986) ¥—ß°√“ø∑’Ë 1 ‚¥¬æ∫«à“√–¥—∫

HI titer ¢Õß‰°à°≈ÿà¡∑’Ë 2 „π —ª¥“Àå∑’Ë 7 ·≈– 9 ¡’§à“ Ÿß∑’Ë ÿ¥

(4.2±1.5 ·≈– 6.6±1.4 µ“¡≈”¥—∫) ´÷Ëß¡’§à“¡“°°«à“°≈ÿà¡∑’Ë 1,

3, 4, 5, 6 ·≈– 7 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) (µ“√“ß

∑’Ë 2) ¿“¬À≈—ß®“°∑’Ë∑”°“√ªÑÕπ‡™◊ÈÕ‰«√— π‘«§“ ‡´‘≈∑’ËÕ“¬ÿ 11

 —ª¥“Àå (42 «—πÀ≈—ß‰¥â√—∫«—§´’π) æ∫‰°à∑¥≈Õß°≈ÿà¡∑’Ë 1

· ¥ßÕ“°“√ªÉ«¬·≈–µ“¬À¡¥¿“¬„π√–¬–‡«≈“ 10 «—π ‡π◊ËÕß®“°

‡ªìπ‰°à∑’Ë‰¡à‰¥â√—∫«—§´’π √–¥—∫·Õπµ‘∫Õ¥’∑’Ë∂à“¬∑Õ¥¡“®“°·¡à

≈¥µË”≈ßµË”°«à“ 2 ‡¡◊ËÕ‰¥â√—∫‡™◊ÈÕ‰«√— π‘«§“ ‡´‘≈‡¢â“‰ª®÷ß¡’

Õ—µ√“°“√µ“¬ 100% ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Alexander

(1988) ´÷Ëß√“¬ß“π«à“‰°à∑’Ë¡’√–¥—∫ HI-antibody titer µË”°«à“ 2

‡¡◊ËÕ©’¥‡™◊ÈÕæ‘…∑—∫‰°à®–µ“¬ Ÿß∂÷ß 100% √–¥—∫ 2.0-5.0 ‰°à
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°√“ø∑’Ë 1  · ¥ß√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— π‘«§“ ‡´‘≈®“°°“√„Àâ«—§´’π‡™◊ÈÕµ“¬

®–¡’§«“¡µâ“π∑“π‚√§ 90% √–¥—∫ 4.0-6.0 ®–¡’§«“¡

µâ“π∑“π‚√§ 100% ®“°°“√∑¥≈Õßæ∫«à“‰°à°≈ÿà¡∑’Ë‰¡à‰¥â√—∫

«—§´’π·≈–‰°à°≈ÿà¡∑’Ë‰¥â√—∫«—§´’π¡’Õ—µ√“°“√ªÉ«¬·≈–Õ—µ√“°“√

µ“¬·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.01) ‚¥¬°≈ÿà¡∑’Ë

3 ·≈– 6 ‰¡àæ∫‰°àªÉ«¬·≈–µ“¬ ‡¡◊ËÕæ‘®“√≥“§à“ HI titer

·≈â«æ∫«à“¡’§à“µË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑¥≈ÕßÕ◊Ëπ ·µà‰°à

∑¥≈Õß°≈ÿà¡∑’Ë 3 ·≈– 6 ∑ÿ°µ—«¡’√–¥—∫ HI titer ¡“°°«à“ 2

 à«π°≈ÿà¡∑’Ë 2, 4, 5 ·≈– 7 ´÷Ëßæ∫«à“¡’‰°àµ“¬®”π«π 1, 1, 2

·≈– 1 µ—« µ“¡≈”¥—∫ ®“°°“√„Àâ‡™◊ÈÕæ‘…π‘«§“ ‡´‘≈ ‚¥¬¡’

√–¥—∫ HI titer µË”°«à“ 2 ®”π«π 3, 1, 2 ·≈– 4 µ“¡≈”¥—∫

®÷ßÕ“®∑”„Àâ‰°à‡À≈à“π’È‰¡à¡’¿Ÿ¡‘µâ“π∑“π‡æ’¬ßæ∫µàÕ‡™◊ÈÕæ‘…

‰«√— ∑’Ë‰¥â√—∫

‰°àÕ“¬ÿ 13  —ª¥“Àå (À≈—ßªÑÕπ‡™◊ÈÕ 2  —ª¥“Àå) æ∫

√–¥—∫ HI titer ¢Õß∑ÿ°°≈ÿà¡∑’Ë‰¥â√—∫«—§´’π¡’§à“ Ÿß¢÷Èπ¡“° (°√“ø

∑’Ë 1) ‡π◊ËÕß¡“®“°°°“√µÕ∫ πÕß¢Õß√à“ß°“¬À≈—ß®“°‰¥â√—∫

·Õπµ‘‡®π§√—Èß∑’Ë 2 §◊Õ ‡°‘¥ secondary (anamnestic) response

(‚ ¡∑—µ, 1999) ‚¥¬§à“ HI titer ¢Õß∑ÿ°°≈ÿà¡‰¡à¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)

‡¡◊ËÕæ‘®“√≥“πÈ”Àπ—°‡©≈’Ë¬¢Õß‰°à∑¥≈Õß∑ÿ°°≈ÿà¡

¿“¬À≈—ß°“√∑”«—§´’π‰¡àæ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p>0.05) ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“°“√∑”«—§´’π‰¡à

¡’º≈°√–∑∫µàÕ°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”Àπ—°‰°à ·µà‡¡◊ËÕ∑”°“√

©’¥‡™◊ÈÕæ‘…∑—∫æ∫«à“πÈ”Àπ—°‡©≈’Ë¬¢Õß‰°àÀ≈—ß°“√©’¥‡™◊ÈÕæ‘…¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‚¥¬æ∫

«à“°≈ÿà¡ 2 ¡’πÈ”Àπ—°‡©≈’Ë¬¡“°∑’Ë ÿ¥·≈–¡“°°«à“°≈ÿà¡ 3 ¡’

πÈ”Àπ—°‡©≈’Ë¬µË”∑’Ë ÿ¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ´÷Ëß

 Õ¥§≈âÕß°—∫°“√∑’Ë‰°à°≈ÿà¡ 2 ¡’√–¥—∫·Õπµ‘∫Õ¥’°àÕπ‰¥â√—∫

‡™◊ÈÕæ‘…π‘«§“ ‡ ‘́≈ Ÿß ÿ¥ ÷́Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·µ°µà“ß°—π

¢Õßª√– ‘∑∏‘¿“æ¢Õß«—§´’πµàÕπÈ”Àπ—°¢Õß‰°à∑’‰¥â√—∫‡™◊ÈÕ

æ‘…π‘«§“ ‡ ‘́≈

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥‚§√ß°“√‡ √‘¡∑—°…–°“√«‘®—¬ §≥–

 —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë π—∫ πÿπ

∑ÿπ∫“ß à«π„π°“√∑”«‘®—¬



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 35 ©∫—∫∑’Ë 3, 30 °—π¬“¬π 2548 37

‡Õ° “√Õâ“ßÕ‘ß

§≥‘»—°¥‘Ï Õ√«’√–°ÿ≈ ·≈–ª√–«’≥“ °‘µ‘§ÿ≥. 1998 (2541).

Newcastle disease virus. „π : ‰«√— «‘∑¬“∑“ß —µ«·æ∑¬å.

§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬.

°√ÿß‡∑æ¡À“π§√. Àπâ“ 78-79.

®‘‚√® »»‘ª√’¬®—π∑√å. 2004 (2547). ‚√§π‘«§“ ‡ ‘́≈. „π :

°“√®—¥°“√·≈–‚√§ ”§—≠„π‰°à‡π◊ÈÕ. §≥– —µ«·æ∑¬»“ µ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬. °√ÿß‡∑æ¡À“π§√. ∏π“‡æ√ 

·Õπ¥å °√“øøî§. Àπâ“ 35-44.

π‘«—µ√ ®—π∑√å»‘√‘æ√™—¬  ¡»—°¥‘Ï ¿—§¿‘≠‚≠ ·≈– ®‘‚√®

»»‘ª√’¬®—π∑√å. 1994 (2537). º≈°“√„™â«—§´’πªÑÕß°—π

‚√§π‘«§“ ‡ ‘́≈‡™◊ÈÕ‡ªìπ√à«¡°—∫«—§ ’́ππ‘«§“ ‡ ‘́≈‡™◊ÈÕµ“¬

∑’Ë‡ªìπ™π‘¥‡¥’Ë¬«·≈–«—§´’π√«¡‚√§. ª√–¡«≈‡√◊ËÕß°“√

ª√–™ÿ¡«‘™“°“√ —µ«·æ∑¬ ¡“§¡ §√—Èß∑’Ë 21 28-30

æƒ»®‘°“¬π 2537 Àπâ“ 222-231.

‚ ¡∑—µ «ß»å «à“ß. 1999 (2542). °“√ √â“ß·Õπµ‘∫Õ¥’.

„π : «‘∑¬“¿Ÿ¡‘§ÿâ¡°—π∑“ß —µ«·æ∑¬å. æ‘¡æå§√—Èß∑’Ë 4.

°√ÿß‡∑æ¡À“π§√ : ‚√ßæ‘¡æå·Ààß®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬.

Àπâ“ 50-65.

Alexander, D.J. 1988. Newcastle disease diagnosis. In:

Newcastle disease. D.J. Alexander (ed.) London:

Klumer Academic Publishers. 147-160.

Alexander, D.J. 1998. Newcastle Disease and other Avian

Paramyxoviruses. In: A Laboratory Manual for the

Isolation and Identification of Avian Pathogen. 4th

ed. D.E. Swayne, J.R. Glisson, M.W. Jackwood,

J.E. Pearson and W.M. Reed (eds.). Rose Printing,

Tallahassee, Florida. 156-163.

Allan, W.H. 1973. The effect of neonatal vaccination

against Newcastle disease in the present of maternal

antibody. Vet. Rec. 93: 645-646.

Giambrone, J.J. and Clay, R.P. 1986. Vaccination of

day-old broiler chicks against Newcastle disease

and infectious bursal disease using commercial live

and/or inactivated vaccine. Avian Dis. 30: 557-561.

Guittet, M., Meulemans, G., Vindevogel, H. and Duchatel,

J. P. 1997. Avian vaccines. In: Veterinary vaccinology.

Amsterdam : Elsevier science B.V. 395-401.

Robyn, A. and Peter, S. 2001. Design and Implementation

of Vaccine Trails. In: Controlling Newcastle Disease

in Village Chickens. Melbourne: Brown prior

Anderson. 110.

Spradbrow, P.B. 1987. Newcastle Disease-An Overview.

Newcastle Disease in Poultry : A New Food Pellet

Vaccine. J.W. Copland (ed.). Melbourne : Ramsay

Ware. 12-18.

Surveshe, B.D. and Desmukh, S.G. 1998. Newcastle

disease prevention and control. Poults. Int. 37(2):

26-30.



38 Thai J. Vet. Med. Vol. 35 No. 3, 30 September 2005

«à“ß


