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Abstract

Forty seven-day-old, New hubbard-type laying chickens from a commercial flock in Tung yai district

Nakhon si thammarat province, exhibited sudden death with bursal atrophy. The morbidity and mortality

rates were identical,  7.93% (119/1,500). The affected flock had been administered with Newcastle disease

vaccine at 17 days of age. Pieces of bursa, kidney, liver, spleen, myocardium, trachea with lung and rectum

were taken from necropsied birds and inoculated separately onto chick embryo liver (CELi) cells. A

characteristic cytopathic effect (CPE) of rounding and pleomorphic syncytium formation was apparent in

the first and second passages 2-4 days after inoculation. The infectious agent was isolated from all of the

organs examined and could not aggutinated chicken red blood cell. Indirect immunofluorescence assay

and transmission electron microscopy  were used to confirm the presence of the isolated virus.The results
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showed that avian reovirus was the causative agent of the disease and designated NK 548/44.

Newcastle disease virus (NDV) haemagglutination inhibition (HI) test was carried out to determine

the post-vaccinated immune response of the affected flock. Serum samples were taken on five occasions

for ND-HI titer measurement; the first bleed was 17 days after the onset of the disease, the second and

the third were at 14 and 36 days after the first bled. The geometric mean HI titers (GMTs) were

2.25(±1.887)log 2 (1:4.76), 7.583(±0.504)log 2 (1:191) and 1.478(±1.039)log 2 (1:3.07) respectively. At 103

days of age, the chickens were revaccinated  (vaccination schedule) and sera were titrated for NDV

antibodies at 15 and 29 days later. The GMTs were  6.64(±1.036)log 2 (1:99.69) and 6.00(±1.225)log 2 (1:64)

respectively. The results support the concept that avian reovirus induced transient immune suppression

of chickens.
Key words : laying chickens, avian reovirus, immune response, ND-HI titer.

∫∑§—¥¬àÕ

‰°à‰¢àæ—π∏ÿåπ‘«Œ—∫∫“√å¥ Õ“¬ÿ 47 «—π ®“°ø“√å¡‡≈’È¬ß‰°à‰¢à·ÀàßÀπ÷Ëß„πÕ”‡¿Õ∑ÿàß„À≠à ®—ßÀ«—¥

π§√»√’∏√√¡√“™ · ¥ßÕ“°“√µ“¬°√–∑—πÀ—π ¡’Õ—µ√“°“√ªÉ«¬·≈–°“√µ“¬‡∑à“°—π §◊Õ 7.93% (119/1,500)

‰°àΩŸßπ’È‰¥â√—∫«—§ ’́πªÑÕß°—π‚√§π‘«§“ ‡ ‘́≈‡¡◊ËÕÕ“¬ÿ 17 «—π ∑”°“√ºà“´“°‰°àªÉ«¬ ‡°Á∫µ—«Õ¬à“ßÕ«—¬«–¿“¬„π

‰¥â·°àµàÕ¡‡∫Õ√å´à“ ‰µ µ—∫ ¡â“¡ °≈â“¡‡π◊ÈÕÀ—«„® À≈Õ¥≈¡√«¡ªÕ¥ ·≈–≈”‰ â„À≠à à«πª≈“¬ ‡æ◊ËÕπ”‰ª

·¬°‡™◊ÈÕ‰«√— „π‡´≈≈å‡æ“–‡≈’È¬ßµ—∫¢Õß‡ÕÁ¡∫√‘‚Õ‰°à (chick embryo liver cells , CELi) µ√«®æ∫æ¬“∏‘

 ¿“æ¢Õß‡´≈≈å‡ªìπ·∫∫ syncytium formation ®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√—  ‡™◊ÈÕ‰«√— ∑’Ë

·¬°‰¥â‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à‡°“–°≈ÿà¡°—π ∑”°“√µ√«®¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈Ÿ

ÕÕ‡√ ‡´π∑å ·≈–°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ™π‘¥≈”· ß àÕßºà“π º≈°“√™—π Ÿµ√‚√§∑—Èß 3 «‘∏’ · ¥ß«à“

‰°àªÉ«¬‡π◊ËÕß®“°µ‘¥‡™◊ÈÕ avian reovirus ‡√’¬°‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â«à“ NK548/44

®“°°“√µ√«®°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π ‚¥¬„™â√–¥—∫ haemagglutination inhibition (HI)

titers µàÕ‡™◊ÈÕ‰«√— ‚√§π‘«§“ ‡´‘≈ (Newcastle disease virus, NDV) ‡ªìπµ—«™’È«—¥ ‚¥¬∑”°“√‡®“–‡≈◊Õ¥‰°à

√à«¡ΩŸß √«¡®”π«π 5 §√—Èß §√—Èß·√°„π«—π∑’Ë 17 À≈—ß‰°à· ¥ßÕ“°“√ªÉ«¬ §√—Èß∑’Ë 2 ·≈– 3 Àà“ß®“°§√—Èß·√° 14

·≈– 36 «—π µ√«®æ∫√–¥—∫ ND-HI titers ‡∑à“°—∫ 2.25(±1.887)log 2 (1:4.76), 7.583(±0.504)log 2 (1:191) ·≈–

1.478(±1.039)log 2 (1:3.07) µ“¡≈”¥—∫ ‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 103 «—π „Àâ«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈µ“¡

°”Àπ¥ µàÕ¡“„π«—π∑’Ë 15 ·≈– 29 À≈—ß∑”«—§´’π§√—Èß∑’Ë 2 ‡®“–‡≈◊Õ¥‰°àµ√«®«—¥√–¥—∫ ND-HI titers ‡∑à“°—∫

6.64(±1.036)log 2 (1:99.69) ·≈– 6.00(±1.225)log 2 (1:64) µ“¡≈”¥—∫ °“√»÷°…“π’È∫àß™’È«à“°“√µ‘¥‡™◊ÈÕ avian

reovirus ¡’º≈°¥°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡‚√§¢Õß‰°à·∫∫™—Ë«§√“«

§” ”§—≠ :  ‰°à‰¢à, ‡™◊ÈÕ avian reovirus, °“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π, √–¥—∫ ND-HI titers
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§”π”

‡™◊ÈÕ avian reovirus (ARV) ‡ªìπ double-

stranded RNA virus ®—¥Õ¬Ÿà„π°≈ÿà¡ Reoviridae

æ∫‡™◊ÈÕπ’È„πÀ≈“¬ª√–‡∑»∑—Ë«‚≈°∑’Ë¡’Õÿµ “À°√√¡

°“√‡≈’È¬ß‰°à·≈–‰°àß«ß ∑—Èß„π∑«’ª¬ÿ‚√ª Õ‡¡√‘°“

·≈–ÕÕ ‡µ√‡≈’¬ (Rosenberger and Olson,1997)

‡™◊ÈÕ ARV ‡ªìπ “‡Àµÿ ”§—≠¢Õß‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ

¢âÕÕ—°‡ ∫„π‰°à (viral arthritis/tenosynovitis) (van

der Heide,1977; Robertson and Wilcox,1986)

·≈–¬—ß°àÕ„Àâ‡°‘¥‚√§„πÕ«—¬«–À≈“¬√–∫∫¢Õß

√à“ß°“¬ ‡™àπ °≈â“¡‡π◊ÈÕÀ—«„®·≈–‡¬◊ËÕÀÿâ¡À—«„®

Õ—°‡ ∫ (Tang et al.,1987) ≈”‰ âÕ—°‡ ∫ (Dutta and

Pomeroy,1967) ‚√§„π√–∫∫∑“ß‡¥‘πÀ“¬„®

(McNulty,1993) ‡ªìπ “‡Àµÿ°“√µ“¬‡©’¬∫æ≈—π„π

≈Ÿ°‰°à°√–∑ß (Bagust and Westbury,1975) ‡ªìπ

 “‡ÀµÿÀ√◊Õ “‡Àµÿ√à«¡¢Õß¿“«–°“√¥Ÿ¥´÷¡Õ“À“√

º‘¥ª°µ‘ (malabsorption syndrome)(Hieronymus et

al.,1983) ‡™◊ÈÕ ARV ¬—ß¡’º≈µàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π (im-

mune system) Õ’°¥â«¬ Montgomery et

al.(1985;1986a) »÷°…“æ∫«à“‡™◊ÈÕ ARVs À≈“¬ ‡µ√π

∑’Ë·¬°‰¥â®“°‰°à∑’Ë· ¥ßÕ“°“√ªÉ«¬„πÀ≈“¬°≈ÿà¡

Õ“°“√ ‡¡◊ËÕ∑¥≈Õß©’¥‡™◊ÈÕ‰«√— ¥—ß°≈à“«‡¢â“≈Ÿ°‰°à

Õ“¬ÿ 1 «—π ®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß

√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑—Èß‚§√ß √â“ß·≈–Àπâ“∑’Ë °≈à“«§◊Õ

µ√«®æ∫µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß (bursal atro-

phy)  à«π¡â“¡¡’¢π“¥‚µ¢÷Èπ (splenomegaly) ·≈–

¡’°“√µÕ∫ πÕß¢Õß√–¥—∫ ND-HI titers µË”°«à“

°≈ÿà¡§«∫§ÿ¡ ·µà°“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫®–‡ªìπ

·∫∫™—Ë«§√“« (transient) ¥—ßπ—Èπ‡™◊ÈÕ ARV ®÷ß‡ªìπ

 “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥°“√°¥¿Ÿ¡‘§ÿâ¡°—π (immuno-

suppression) „π‰°à πÕ°®“°π’È¬—ß·¬°‡™◊ÈÕ ARV

‰¥â®“°‰°àª°µ‘· ¥ß∂÷ß°“√µ‘¥‡™◊ÈÕ‰«√— ·∫∫‰¡à

· ¥ßÕ“°“√ (subclinical infection) ‡¡◊ËÕ¡’°“√

µ‘¥‡™◊ÈÕ®ÿ≈™’æÕ◊ËπÊ·∑√°´âÕπ ‡™àπ‡™◊ÈÕ E.coli, Myco-

plasma synoviae, ‡™◊ÈÕ infectious bursal disease

virus (IBDV) ·≈–‡™◊ÈÕ chicken anemia agent (CAA)

µ≈Õ¥®π‡™◊ÈÕ‚ª√‚µ´—« ‡™àπ‡™◊ÈÕ∫‘¥ (coccidia) ‡™◊ÈÕ

ARV ∑’Ë·Õ∫·ΩßÕ¬Ÿà„π√à“ß°“¬ (latent infection)

®–‡ªìπ “‡Àµÿ∑”„Àâ¿“«–¢Õß‚√§√ÿπ·√ß‡æ‘Ë¡¢÷Èπ

(McNulty,1993)

„π°“√·¬°‡™◊ÈÕ ARV Õ“®„™â‰¢à‰°àøí°À√◊Õ

‡´≈≈å‡æ“–‡≈’È¬ß ‡™àπ ‡´≈≈å‡æ“–‡≈’È¬ß‰µ‰°à (chicken

kidney cells, CKC) À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ßµ—∫¢Õß

‡ÕÁ¡∫√‘‚Õ‰°à (chick embryo liver cells, CELi)

(Guneratne et al.,1982; Rosenberger et al.,1998)

 à«π°“√æ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ‰«√— π—Èπ Õ“®„™â°“√

µ°µ–°Õπ„π‡π◊ÈÕ«ÿâπ (agar gel precipitation test,

AGPT) À√◊Õ«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å ∑—Èß™π‘¥ direct

·≈– indirect methods °Á‰¥â ∑—Èßπ’È‡π◊ËÕß®“°‡™◊ÈÕ ARV

¡’ group-specific antigen √à«¡°—π®÷ß‡°‘¥ªØ‘°‘√‘¬“

¢â“¡°—π (cross-reaction) √–À«à“ß‡™◊ÈÕ ARV

·µà≈– ‡µ√π (Kawamura and Tsubahara,1966)

 à«πÕ«—¬«–∑’Ë„™â„π°“√·¬°‡™◊ÈÕ‰«√— π—Èπ  “¡“√∂

·¬°‡™◊ÈÕ‰«√— ‰¥â®“°Õ«—¬«–À≈“¬ à«π¢Õß√à“ß°“¬

‰¥â·°àµàÕ¡‡∫Õ√å´à“ µ—∫ ¡â“¡ ≈”‰ â‡≈Á° ‰µ °≈â“¡

‡π◊ÈÕÀ—«„® ·≈–‡¬◊ËÕ∫ÿ¢âÕ (synovium) „π°√≥’∑’Ëæ∫

√Õ¬‚√§∑’Ë¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕ (Rosenberger et al.,1998;

Czekaj et al.,1999)

„πª√–‡∑»‰∑¬®‘‚√®·≈–√“µ√’ (2531) µ√«®

æ∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ ARV ‚¥¬«‘∏’ enzyme-linked

immunosorbent assay „πø“√å¡æàÕ-·¡àæ—π∏ÿå‰°à

°√–∑ß, ‰°à‰¢à ·≈–‰°à°√–∑ß ́ ÷Ëß¡’ª√–«—µ‘‰°à¢“æ‘°“√

°√–¥Ÿ°æ√ÿπ ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ™â“·≈–‰¡à
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 ¡Ë”‡ ¡Õ À√◊Õ‰¡à¡’ª√–«—µ‘°“√· ¥ßÕ“°“√¥—ß°≈à“«

‚¥¬æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕµ—Èß·µà 10-85%  à«π„π

¿“§„µâ¢Õßª√–‡∑»‰∑¬ ™âÕß¡“»·≈–§≥– (2545)

√“¬ß“π°“√·¬°‡™◊ÈÕ ARV ®“°‰°àªÉ«¬∑’Ë· ¥ß

Õ“°“√·µ°µà“ß°—π 3 °≈ÿà¡Õ“°“√ ‚¥¬æ∫‚√§„π

ø“√å¡‰°à‰¢à ‰°à°√–∑ß ·≈–‰°àæ◊Èπ‡¡◊Õß ·≈–‡™◊ÈÕ ARV

∑’Ë·¬°‰¥â∑—Èß 3  ‡µ√π neutralize Õ‘¡¡Ÿπ´’√—Ë¡

®”‡æ“–µàÕ‡™◊ÈÕ avian reovirus  ‡µ√πÕâ“ßÕ‘ß S1133

´÷Ëß‡ªìπ«—§´’π ‡µ√π∑’Ëπ‘¬¡„™â§«∫§ÿ¡·≈–ªÑÕß°—π

‚√§√’‚Õ‰«√— „π‰°à

√“¬ß“ππ’È°≈à“«∂÷ß °“√·¬°‡™◊ÈÕ avian

reovirus ®“°‰°àªÉ«¬∑’Ë· ¥ßÕ“°“√µ“¬°√–∑—πÀ—π

·≈–°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß‰°à√à«¡

ΩŸß ‚¥¬„™â√–¥—∫ ND-HI titers ‡ªìπµ—«∫àß™’È«—¥ ´÷Ëß

®–‡ªìπª√–‚¬™πå„π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡‚√§π’È

„π∑âÕß∑’ËµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«åªÉ«¬

‰°à‰¢àæ—π∏ÿåπ‘«Œ—∫∫“√å¥ ®“°ø“√å¡‡≈’È¬ß‰°à·Ààß

Àπ÷Ëß„πÕ”‡¿Õ∑ÿàß„À≠à ®—ßÀ«—¥π§√»√’∏√√¡√“™ ‰°à

ΩŸßπ’È ‰¥â√—∫«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈·≈–

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ§√—Èß·√°‡¡◊ËÕ‰°à¡’Õ“¬ÿ 17 «—π

µàÕ¡“‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 47 «—π · ¥ßÕ“°“√ªÉ«¬

·≈–µ“¬°√–∑—πÀ—π ‚¥¬¡’Õ—µ√“°“√ªÉ«¬·≈–µ“¬

‡∑à“°—π§◊Õ 7.93%(119/1,500) ‡®â“¢Õß —µ«åπ”

µ—«Õ¬à“ß‰°àµ“¬®”π«π 2 µ—«  àß™—π Ÿµ√‡æ◊ËÕÀ“

 “ ‡Àµÿ ¢Õß ‚√§∑’Ë »Ÿ π¬å «‘ ®— ¬·≈–æ—≤π“°“√

 —µ«·æ∑¬å¿“§„µâ„π«—π∑’Ëæ∫‰°àµ“¬ µàÕ¡“‡¡◊ËÕ‰°à

√à«¡ΩŸß¡’Õ“¬ÿ‰¥â 103 «—π ‡®â“¢Õß —µ«å∑”«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë 2 µ“¡°”Àπ¥°“√

ªÑÕß°—π‚√§

°“√ºà“´“°·≈–°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫·¬°

‡™◊ÈÕ‰«√— 

∑”°“√™—π Ÿµ√´“°‰°àªÉ«¬∑—Èß 2 µ—« ®¥∫—π∑÷°

°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ«—¬«–¿“¬„π ·≈–‡°Á∫

µ—«Õ¬à“ß ‰¥â·°àµàÕ¡‡∫Õ√å´à“ ¡â“¡ µ—∫ ‰µ °≈â“¡

‡π◊ÈÕÀ—«„® ªÕ¥√«¡À≈Õ¥≈¡ ·≈–≈”‰ â à«πª≈“¬

¢Õß‰°àªÉ«¬∑—Èß 2 µ—« ∫¥Õ«—¬«–·µà≈– à«π·¬°°—π

∑”‡ªìπ 10% organ suspension „π phosphate

buffer saline (PBS) pH 7.2 ªíòπ·¬°πÈ”„  à«π∫π

(supernatant) π”¡“°√Õßºà“π°√–¥“…°√Õß¢π“¥

0.45 mµ ‡°Á∫µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ -80°C ®π°«à“®–

„™â·¬°‡™◊ÈÕ‰«√— 

‰°à∑¥≈Õß·≈–‰¢à‰°àøí°

‰¥â®“°æàÕ-·¡à‰°àæ—π∏ÿå‰«∑å‡≈Á§ŒÕ√åπ ∑’Ë‡≈’È¬ß

¿“¬„π§Õ° —µ«å∑¥≈Õß¢Õß»Ÿπ¬å «‘ ®— ¬·≈–

æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ ·≈–‰¡à‡§¬∑”

«—§´’πªÑÕß°—π‚√§„¥Ê π”¡“øí°„πµŸâøí°∑’ËÕÿ≥À¿Ÿ¡‘

37°C ·≈–π”¡“„™â‡µ√’¬¡ chick embryo liver (CELi)

cells ‡¡◊ËÕ‰¢àøí°¡’Õ“¬ÿ 14 «—π

‡´≈≈å‡æ“–‡≈’È¬ß·≈–Õ“À“√‡≈’È¬ß‡´≈≈å

‡µ√’¬¡ CELi cells µ“¡«‘∏’¢Õß™âÕß¡“»·≈–

§≥– (2536) ‡æ“–‡≈’È¬ß‡´≈≈å„πÕ“À“√‡≈’È¬ß‡´≈≈å

∑’Ëª√–°Õ∫¥â«¬ Eagleûs minimum essential medium

(MEM) ¡’ tryptose phosphate broth 0.3%, fetal calf

serum 10%, ‡æππ‘´‘≈≈‘π·≈– ‡µ√ª‚µ¡—¬´‘π

§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 100 ¬Ÿπ‘µ·≈–100 ¡°./¡≈.

µ“¡≈”¥—∫ ·≈– NaHCO3 1.125 ¡°./¡≈. ‡≈’È¬ß„π 6-

well tissue culture plate Õ∫„πµŸâÕ∫ (5% CO2, 90%
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humidity) ∑’ËÕÿ≥À¿Ÿ¡‘ 37°C π”¡“„™â‡æ◊ËÕ·¬°‡™◊ÈÕ

‰«√— ‡¡◊ËÕ‡´≈≈å¡’Õ“¬ÿ 3 «—π

Õ‘¡¡Ÿπ´’√—Ë¡·≈–§Õπ®Ÿ‡°µ‚°≈∫ÿ≈‘π

„™âÕ‘¡¡Ÿπ´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ ARV  ‡µ√π

Õâ“ßÕ‘ß S1133 ·≈– rabbit anti-chick IgG FITC

(Sigma) ‡æ◊ËÕ„™âæ‘ Ÿ®πå‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect

fluorescent antibody (IFA) test

°“√·¬°‡™◊ÈÕ‰«√— 

∑”°“√·¬°‡™◊ÈÕ‰«√— „π CELi cells ‚¥¬π”

µ—«Õ¬à“ß∑’Ë‡µ√’¬¡¢÷Èπ‰¥â·°à supernatant ¢ÕßµàÕ¡

‡∫Õ√å´à“ ¡â“¡ µ—∫ ‰µ °≈â“¡‡π◊ÈÕÀ—«„® ªÕ¥√«¡

À≈Õ¥≈¡ ·≈–≈”‰ â à«πª≈“¬ ‡æ“–·¬°‡™◊ÈÕ„π

CELi cells À≈ÿ¡≈– 0.3 ¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡

Õ∫„πµŸâÕ∫ (5% CO2, 90% humidity) ∑’ËÕÿ≥À¿Ÿ¡‘

370C π“π 1 ™¡. ‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ fetal calf

serum 1% Õ∫µàÕ„πµŸâÕ∫ µ√«®æ¬“∏‘ ¿“æ¢Õß

‡´≈≈å (cytopathic effect,CPE) ∑ÿ°«—ππ“π 7 «—π

‡¡◊ËÕµ—«Õ¬à“ß„¥µ√«®æ∫ CPE ª√–¡“≥ 50-

80% ‡°Á∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–‡´≈≈å π”‰ª freeze

and thaw 1 §√—Èß π” culture fluid ∑¥ Õ∫°“√

‡°“–°≈ÿà¡°—π (haemagglutination test) °—∫‡¡Á¥

‡≈◊Õ¥·¥ß¢Õß‰°à∑’Ë¡’§«“¡‡¢â¡¢âπ 0.5 % ·≈â«

‡æ“–‡™◊ÈÕ‰«√— µàÕ„π CELi cells ™ÿ¥„À¡àÕ’° 3 §√—Èß

 à«πµ—«Õ¬à“ß∑’Ëµ√«®‰¡àæ∫ CPE „π°“√‡æ“–‡™◊ÈÕ

§√—Èß·√° ‡°Á∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–‡´≈≈å„π«—π∑’Ë 7

À≈—ß‡æ“–·¬°‡™◊ÈÕ ‡æ◊ËÕπ”‰ª‡æ“–·¬°‡™◊ÈÕ‰«√— „π

CELi cells Õ’° 2 §√—Èß (blind passage) °àÕπµ—¥ ‘π

«à“µ√«®‰¡àæ∫‡™◊ÈÕ‰«√— „πµ—«Õ¬à“ßπ—Èπ

°“√µ√«®∑“ß·∫§∑’‡√’¬«‘∑¬“

π”µ—«Õ¬à“ßÕ«—¬«–¿“¬„π‰¥â·°à ªÕ¥, µ—∫,

À—«„® ·≈–‰µ‰°àªÉ«¬∑—Èß Õßµ—« ‡æ“–·¬°‡™◊ÈÕ∫π

blood agar ·≈– MacConkey agar Õ∫∑’ËÕÿ≥À¿Ÿ¡‘

37°C π“π 18-24 ™¡. µ√«®°“√‡®√‘≠¢Õß‡™◊ÈÕ

·∫§∑’‡√’¬

°“√µ√«®‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

1. π”µàÕ¡‡∫Õ√ǻ à“ ‰µ ·≈–¡â“¡¢Õß‰°àªÉ«¬

∑—Èß 2 µ—« µ√«®À“‡™◊ÈÕ infectious bursal disease

virus (IBDV) ‚¥¬«‘∏’ direct FA test µ“¡«‘∏’°“√

¢Õß™âÕß¡“»·≈–π‘¡‘µ√ (2536)

2. µ√«®¬◊π¬—π°“√µ‘¥‡™◊ÈÕ avian reovirus

„π infected CELi cells ‚¥¬‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— ∑’Ë

·¬°‰¥â®“°·µà≈–Õ«—¬«–¢Õß‰°àªÉ«¬„π CELi cells

2 §√—Èß ‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE ª√–¡“≥ 50%

π”‡´≈≈å∑’Ë‡≈’È¬ß∫π coverglass ≈â“ß¥â«¬ PBS 1 §√—Èß

·™à„π acetone π“π 10 π“∑’ ®“°π—Èππ” coverglass

¡“µ√«®‚¥¬«‘∏’ indirect FA test ‚¥¬¬âÕ¡

µ—«Õ¬à“ß¥â«¬·Õπµ‘´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ ARV

 ‡µ√πÕâ“ßÕ‘ß S1133 ·≈– rabbit anti-chick IgG FITC

µ“¡«‘∏’°“√¢Õß Kawamura (1977) µ√«®°“√µ‘¥

‡™◊ÈÕ‰«√— ¥â«¬°≈âÕßø≈ŸÕÕ‡√ ‡´π∑å

°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß·≈–

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ™π‘¥≈”· ß àÕß

ºà“π

∑”°“√µ√«®≈—°…≥–æ¬“∏‘¢Õß‡´≈≈å (CPE)

∑’Ëµ‘¥‡™◊ÈÕ‰«√— ‚¥¬π” infected CELi cells ∑’Ë‡≈’È¬ß∫π

coverglass ·≈– inoculate ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°

·µà≈–Õ«—¬«–·≈–‡æ“–‡≈’È¬ß„π CELi cells ¡“·≈â«

®”π«π 2-3 §√—Èß ‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE ª√–¡“≥
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50% π” coverglass ≈â“ß¥â«¬ PBS 1 §√—Èß ·™à„π

methanol π“π 5 π“∑’ ¬âÕ¡¥â«¬ ’ Giemsa π“π 10

π“∑’ µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈§µ√Õπ™π‘¥≈”· ß àÕßºà“π (TEM) ‡æ◊ËÕ

»÷°…“√Ÿª√à“ß·≈–≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â

‚¥¬‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°µàÕ¡‡∫Õ√å´à“

(passage ∑’Ë 4) „π CELi cells ‡æ“–‡≈’È¬ßπ“π 18-20

™¡. ‡°‘¥ CPE ª√–¡“≥50% ≈â“ß infected cells

¥â«¬ phosphate buffer (pH 7.4) ∑’Ë 4°C 3 §√—Èß fix ¥â«¬

2.5% glutaraldehyde·≈– 1% osmium tetroxide ∑’Ë

4°C µ“¡≈”¥—∫ ºà“π¢∫«π°“√ dehydration ¥â«¬

alcohol series ®“°π—Èπ infiltrate ·≈–embed ¥â«¬

epon mixture ‡æ◊ËÕ∑”‡ªìπ∫≈ÁÕ§ µ—¥µ—«Õ¬à“ß„Àâ‰¥â

¢π“¥ 700°A ¬âÕ¡¥â«¬ ’ uranyl acetate ·≈– lead

citrate π”‰ªµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ™π‘¥≈”· ß àÕßºà“π (JEOL model TEM-1200)

«—¥¢π“¥¢ÕßÕπÿ¿“§‰«√— ∫π√Ÿª∂à“¬¿“æ®“°°≈âÕß

TEM

°“√µ√«®°“√µÕ∫ πÕß¢Õß humoral immu-

nity µàÕ‡™◊ÈÕ NDV

∑”°“√‡®“–‡≈◊Õ¥‰°à√à«¡ΩŸß®“°‡ âπ‡≈◊Õ¥¥”

∑’Ëªï° (wing vein) ®”π«π 5 §√—ÈßÊ≈– 25 µ—«Ê≈– 2

¡≈. §√—Èß·√°„π«—π∑’Ë 17 À≈—ßæ∫‰°à„πΩŸßªÉ«¬·≈–

µ“¬ §√—Èß∑’Ë 2 ·≈– 3 Àà“ß®“°§√—Èß·√° 14 ·≈– 36

«—πµ“¡≈”¥—∫ (‰°àÕ“¬ÿ 64, 78 ·≈–100 «—π À√◊Õ

À≈—ß∑”«—§ ’́πªÑÕß°—π‚√§π‘«§“ ‡ ‘́≈§√—Èß·√° 47, 61

·≈– 83 «—πµ“¡≈”¥—∫) ‡¡◊ËÕ‰°à„πΩŸß∑”«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë Õß ∑’ËÕ“¬ÿ 103 «—π

∑”°“√‡®“–‡≈◊Õ¥Õ’° 2 §√—Èß „π«—π∑’Ë 15 ·≈– 29

À≈—ß∑”«—§´’π (‰°à¡’Õ“¬ÿ 118 ·≈– 132 «—π µ“¡

≈”¥—∫) π”´’√—Ë¡‰°à∑’Ë‰¥â∑—Èß 5 §√—Èß µ√«®√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ NDV ‚¥¬«‘∏’ microtiter HI test

µ“¡«‘∏’°“√¢Õß Shortridge et al. (1982) ‚¥¬„™â‡™◊ÈÕ

NDV  ‡µ√π F ‡ªìπ·Õπµ‘‡®π

π”º≈°“√µ√«® ND-HI titer (log2 HI titer) ∑’Ë

‰¥â§”π«≥§à“ Geometric mean titers (GMTs)

·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (±SD) ·≈–«‘‡§√“–Àå§à“

§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬ log2 HI titer ¢Õß§√—Èß∑’Ë

1 °—∫§√—Èß∑’Ë 2 ·≈–§√—Èß∑’Ë 4 °—∫§√—Èß∑’Ë 5 ¥â«¬«‘∏’

Studentûs t-test

º≈

º≈°“√ºà“´“°‰°àªÉ«¬

®“°°“√ºà“´“°µ√«®Õ«—¬«–¿“¬„π æ∫

µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß (bursal atrophy) ·≈–

ªÕ¥¡’‡≈◊Õ¥§—Ëß (congestion) „π‰°àªÉ«¬∑—Èß Õßµ—«

º≈°“√·¬°‡™◊ÈÕ‰«√— 

®“°°“√π”µ—«Õ¬à“ßπÈ”„  (supernatant) ∑’Ë

‡µ√’¬¡®“°Õ«—¬«–À≈“¬ à«π¢Õß‰°àªÉ«¬∑—Èß Õßµ—«

‡æ“–·¬°‡™◊ÈÕ‰«√— „π CELi cells æ∫«à“„π«—π∑’Ë 2-4

À≈—ß∑”°“√·¬°‡™◊ÈÕ‰«√—  ‡´≈≈åµ—∫¢Õß‡ÕÁ¡∫√‘‚Õ∑’Ë

À¬Õ¥µ—«Õ¬à“ß∑’Ë‡µ√’¬¡®“°µàÕ¡‡∫Õ√å´à“ ¡â“¡ µ—∫

°≈â“¡‡π◊ÈÕÀ—«„® ªÕ¥√«¡À≈Õ¥≈¡ ·≈–≈”‰ â

 à«πª≈“¬ ‡°‘¥æ¬“∏‘ ¿“æ¢Õß‡´≈≈å (CPE) ‡ªìπ

·∫∫ syncytium formation (Figure 1) ‡¡◊ËÕπ”

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– infected cells ‰ª freeze and

thaw ·≈–‡æ“–‡≈’È¬ßµàÕ„π CELi cells „π passage ∑’Ë

2 µ√«®æ∫ CPE ‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬„π 24

™¡.À≈—ß‡æ“–‡™◊ÈÕ ´÷ËßµàÕ¡“®–≈Õ°À≈ÿ¥ æ∫ giant

cells ≈Õ¬Õ¬Ÿà„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ  à«π CELi cells
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∑’Ë‡æ“–‡≈’È¬ßµ—«Õ¬à“ß®“°‰µ µ√«®‰¡àæ∫ CPE „π

passage ·√° ‡¡◊ËÕ∑” blind passage µàÕ„π CELi

cells µ√«®æ∫ CPE ·∫∫ syncytial „π passage ∑’Ë 2

„π«—π∑’Ë ÕßÀ≈—ßÀ¬Õ¥‡™◊ÈÕ ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°

∑ÿ°Õ«—¬«–‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à‡°“–°≈ÿà¡

°—π ‡√’¬°‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â«à“ NK548/44

‡¡◊ËÕµ√«®≈—°…≥–¢Õß syncytial cells ∑’Ë

¬âÕ¡¥â«¬ ’ Giemsa æ∫«à“ºπ—ß‡´≈≈åµ—∫À“¬‰ª

‡°‘¥°“√√«¡µ—«‡ªìπ‡´≈≈å¢π“¥„À≠à ¿“¬„π

ª√–°Õ∫¥â«¬π‘«‡§≈’¬ ®”π«π¡“°Õ¬Ÿàµ√ß°≈“ß

(multinucleated giant cells) (Figure 1D)

º≈°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

®“°°“√π”µ—«Õ¬à“ßªÕ¥,µ—∫,À—«„® ·≈–‰µ

‰°àªÉ«¬∑—Èß Õßµ—« ‡æ“–·¬°‡™◊ÈÕ·∫§∑’‡√’¬∫π blood

agar ·≈– MacConkey agar µ√«®‰¡àæ∫‡™◊ÈÕ·∫§∑’‡√’¬

∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß Õß™π‘¥

º≈°“√µ√«®¥â«¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

®“°°“√µ√«®°“√µ‘¥‡™◊ÈÕ IBDV „π‡π◊ÈÕ‡¬◊ËÕ

¢ÕßµàÕ¡‡∫Õ√å´à“ ¡â“¡ ·≈–‰µ¢Õß‰°àªÉ«¬∑—Èß Õß

µ—« ª√“°Ø«à“µ√«®‰¡àæ∫‡™◊ÈÕ IBDV ‚¥¬«‘∏’ direct

FA test ‡¡◊ËÕπ” infected CELi cells µ√«®¬◊π¬—π

™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect FA test æ∫°“√

‡√◊Õß· ß¢Õß‡™◊ÈÕ avian reovirus „π cytoplasm

¢Õß‡´≈≈åµ—∫∑’Ë‡°‘¥°“√√«¡µ—«°—π ‚¥¬æ∫°“√‡√◊Õß

· ß¢Õß°≈ÿà¡Õπÿ¿“§‰«√— ¡’≈—°…≥–‡ªìπ‡¡Á¥¡’

¢π“¥µà“ß°—π°√–®“¬Õ¬Ÿà∫√‘‡«≥„°≈â‡§’¬ß°—∫

π‘«‡§≈’¬  (perinuclear regions) ¢Õß‡´≈≈å∑’Ëµ‘¥

‡™◊ÈÕ‰«√—  (Figure 2)

Figure 1 Syncytium formation induced by avian reovirus, a field isolate named NK 548/44 in CELi cell

monolayers. (A and C) uninfected cells, (B and D) infected cells. (bottom row) The cell

monolayers were fixed with methanol at 20 hr. post-inoculation and stained with Giemsa.

A

C

B

D
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15 ·≈– 29 À≈—ß∑”«—§´’π ∑”°“√µ√«® ND-HI titers

æ∫«à“¡’§à“‡©≈’Ë¬(±SD)‡∑à“°—∫ 6.64(±1.036)log2

(1:99.69) ·≈– 6.00(±1.225)log2 (1:64) µ“¡≈”¥—∫

(Table 1)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬

log2 HI titers ¢Õß§√—Èß∑’Ë 1 ·≈–§√—Èß∑’Ë 2 æ∫«à“§à“

‡©≈’Ë¬ log2 HI titers ¢Õß§√—Èß∑’Ë 1 µË”°«à“§√—Èß∑’Ë Õß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01)  à«π§«“¡

·µ°µà“ß¢Õß§à“ log2 HI titers ¢Õß§√—Èß∑’Ë 4 ·≈– 5 ́ ÷Ëß

µ√«®À≈—ß∑”«—§´’π§√—Èß∑’Ë Õß ‰¡à¡’§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠ (P>0.01)

«‘®“√≥å

®“°º≈°“√™—π Ÿµ√‰°àªÉ«¬‚¥¬°“√·¬°‡™◊ÈÕ

‰«√— „π CELi cells æ‘ Ÿ®πå‡™◊ÈÕ‰«√— ¥â«¬«‘∏’ indirect

FA test ·≈–»÷°…“¢π“¥·≈–√Ÿª√à“ß¢Õß‡™◊ÈÕ¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ· ¥ß«à“‰°àªÉ«¬¡’

 “‡Àµÿ®“°‡™◊ÈÕ ARV ´÷Ëß‡™◊ÈÕπ’È°àÕ„Àâ‡°‘¥‚√§‰¥â

À≈“¬°≈ÿà¡Õ“°“√ ‰°àªÉ«¬√“¬π’È· ¥ßÕ“°“√µ“¬

°√–∑—πÀ—π µ√«®æ∫µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß

(bursal atrophy) ≈—°…≥–‡™àππ’È Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß Bagust and Westbury (1975) ∑’Ë

µ√«®æ∫‰°àÕ“¬ÿ√–À«à“ß14-38 «—π · ¥ßÕ“°“√

µ“¬°√–∑—πÀ—π∑’Ëª√–‡∑»ÕÕ ‡µ√‡≈’¬ ·≈–µ√«®

æ∫√Õ¬‚√§∑’ËµàÕ¡‡∫Õ√å´à“‡™àπ‡¥’¬«°—π ‡™◊ÈÕ‰«√— 

À≈“¬™π‘¥ ‡™àπ ‡™◊ÈÕ infectious bursal disease virus

(IBDV), chicken anaemia agents (CAA) ·≈–‡™◊ÈÕ

Marekûs disease virus (MDV) °àÕ„Àâ‡°‘¥√Õ¬‚√§∑’Ë

µàÕ¡‡∫Õ√å´à“‰¥â‡™àπ°—π (Õâ“ß∂÷ß‚¥¬ Pastoret et al.,

1998) ¥—ßπ—Èπ°“√·¬°‡™◊ÈÕ·≈–æ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ

‰«√— ‡æ◊ËÕÀ“ “‡Àµÿ∑’Ë·∑â®√‘ß¢Õß‚√§®÷ß‡ªìπ ‘Ëß ”§—≠

º≈°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

™π‘¥≈”· ß àÕßºà“π

®“°°“√π” infected CELi cells ∑’Ë‡æ“–‡≈’È¬ß

‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°µàÕ¡‡∫Õ√å´à“¢Õß‰°àªÉ«¬

µ√«®À“Õπÿ¿“§‰«√— ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ™π‘¥≈”· ß àÕßºà“π ‡¡◊ËÕµ√«®°”≈—ß¢¬“¬µË”

(×10,000) æ∫°≈ÿà¡Õπÿ¿“§‰«√—  (viral clusters) ¢π“¥

µà“ßÊ°√–®“¬Õ¬Ÿà¿“¬„π cytoplasm ∫√‘‡«≥„°≈â

‡§’¬ßπ‘«‡§≈’¬ ¢Õß syncytial cells (Figure 3A)

·≈–‡¡◊ËÕµ√«®°”≈—ß¢¬“¬ Ÿß¢÷Èπ (×50,000) æ∫«à“

¿“¬„π·µà≈–°≈ÿà¡ª√–°Õ∫¥â«¬Õπÿ¿“§‰«√—  (virion)

‡√’¬ß‡ªìπ·∂« (crystalline arrays) ¡’√Ÿª√à“ß‡ªìπÀ°

‡À≈’Ë¬¡ (icosahedral) ¡’ core Õ¬Ÿàµ√ß°≈“ß ¡’ capsid

2 ™—Èπ ‰¡à¡’ envelope ·≈–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

60 nm. (Figure 3B) ´÷Ëß‡ªìπ≈—°…≥–¢Õß‡™◊ÈÕ‰«√— 

„π°≈ÿà¡ Reoviridae

º≈°“√µ√«®°“√µÕ∫ πÕß¢Õß humoral

immunity µàÕ‡™◊ÈÕ NDV

®“°°“√µ√«®°“√µÕ∫ πÕß¢Õß humoral

immunity ¢Õß‰°à√à«¡ΩŸß‚¥¬„™â√–¥—∫ HI titers µàÕ

‡™◊ÈÕ NDV ‡ªìπµ—«™’È«—¥ ‚¥¬∑”°“√µ√«®√«¡®”π«π

5 §√—Èß æ∫«à“§à“‡©≈’Ë¬ (±SD) ¢Õß ND-HI titers §√—Èß

·√°·≈–§√—Èß∑’Ë Õß ´÷Ëßµ√«®„π«—π∑’Ë 17 ·≈– 31

À≈—ßæ∫‰°à„πΩŸßªÉ«¬·≈–µ“¬ (‰°à¡’Õ“¬ÿ 64 ·≈– 78

«—π À√◊ÕÀ≈—ß∑”«—§´’πªÑÕß°—π‚√§ 47 ·≈– 61 «—π

µ“¡≈”¥—∫) ‡∑à“°—∫ 2.25(±1.887)log2 (1:4.76) ·≈–

7.583(±0.504)log2 (1:191) µ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√

‡®“–‡≈◊Õ¥§√—Èß∑’Ë 3 ‡¡◊ËÕ‰°à¡’Õ“¬ÿ 100 «—π æ∫«à“ ND-

HI titers ‡∑à“°—∫ 1.487(±1.039)log2 (1:3.07) ‡¡◊ËÕ‰°à

„πΩŸß∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë Õß

µ“¡°”Àπ¥‡¡◊ËÕÕ“¬ÿ 103 «—π À≈—ß®“°π—Èπ„π«—π∑’Ë
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„π°“√·¬°‡™◊ÈÕ ARV π—Èπ Õ“®„™â‰¢à‰°àøí°À√◊Õ

‡´≈≈å‡æ“–‡≈’È¬ß ‡™àπ CK cells À√◊Õ CELi cells °Á‰¥â

„π°“√»÷°…“§√—Èßπ’È∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√— „π

CELi cells ‡π◊ËÕß®“°‡ªìπ‡´≈≈å∑’Ë¡’§«“¡‰« ŸßµàÕ

°“√·¬°‡™◊ÈÕ ARV µ√«®æ∫æ¬“∏‘ ¿“æ¢Õß‡´≈≈å

Õ¬à“ß√«¥‡√Á«¿“¬„π 24-72 ™¡.À≈—ßµ‘¥‡™◊ÈÕ‰«√— 

·≈–¬—ß„Àâ‡™◊ÈÕ‰«√— „π√–¥—∫ ŸßÕ’°¥â«¬ (Guneratne

et al., 1982; McNulty el al., 1993) ·≈–°“√¬◊π¬—π

™π‘¥¢Õß‡™◊ÈÕ‰«√— „π‡´≈≈å‡æ“–‡≈’È¬ß¬—ß∑”‰¥âßà“¬

°«à“·≈– –¥«°°«à“‚¥¬µ√«®≈—°…≥– CPE ∑’Ë

‡°‘¥¢÷Èπ ·≈–∑”°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√— ¥â«¬

«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

‡¡◊ËÕ∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√— ®“°µ—«Õ¬à“ß

‰°àªÉ«¬„π CELi cells µ√«®æ∫ CPE ‡ªìπ·∫∫

syncytium formation ‚¥¬‡´≈≈åµ—∫√«¡µ—«°—π‡ªìπ

‡´≈≈å¢π“¥„À≠à¿“¬„πª√–°Õ∫¥â«¬π‘«‡§≈’¬ 

®”π«π¡“° (Figure 1) ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π

¢Õß van der Heide, 1977; Guneratne et al., 1982;

Heggen et al., 2002 ‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ ARV ®–¡’

inclusion bodies ‡°‘¥¢÷Èπ¿“¬„π cytoplasm ¢Õß

multinucleated cells ‚¥¬ inclusion ®–¡’¢π“¥‰¡à

‡∑à“°—π¢÷Èπ°—∫√–¬–‡«≈“¢Õß°“√µ‘¥‡™◊ÈÕ‰«√— „π

‡´≈≈å ∂â“µ‘¥‡™◊ÈÕπ“π¢π“¥¢Õß inclusion ®–„À≠à

·≈–Õ¬Ÿà„°≈âπ‘«‡§≈’¬ ¢Õß‡´≈≈å (Tyler and Fields,

1996) ‡¡◊ËÕæ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect

FA test µ√«®æ∫≈—°…≥–°“√‡√◊Õß· ß¢Õß inclusion

¡’≈—°…≥–‡ªìπ‡¡Á¥°√–®“¬Õ¬Ÿà¿“¬„π cytoplasm

¢Õß syncytial cells (Figure 2) (Robertson and

Wilcox, 1986; Nibert et al., 1996) ·≈–‡¡◊ËÕπ”

infected cells µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ™π‘¥≈”· ß àÕßºà“π æ∫«à“¿“¬„π inclusion

ª√–°Õ∫¥â«¬Õπÿ¿“§‰«√— ¡’ capsid 2 ™—Èπ ‰¡à¡’

Table 1 Schedule of serum collection and mean ND-HI titers of ARV-infected chickens

Bleeding time

1st 2nd 3rd 4th 5th

Age of birds (day) 64 78 100 118 132

Day after NDV vaccination 47(a) 61(a) 83(a) 15(b) 29(b)

Day after onset of the 17 31 53 71 85

  disease

mean ND-HI titers 2.25(±1.887)(c)* 7.583(±0.504)* 1.487(±1.039) 6.64(±1.036)** 6.00(±1.225)**

(4.76)(d) (191) (3.07) (99.69) (64)

Note : (a) day after first NDV vaccination at 17 day-old

(b) day after second NDV vaccination at 103 day-old

(c) mean ND-HI titers expressed as log base 2 (± standard deviation)

(d) reciprocal geometric mean HI titers

* significant at the 0.01 probability level

** not significant
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Figure 3 Electron micrograph of ARV-infected CELi cells. (A) Low-magnification (×10,000) of part

of multinucleated cell 20 hr. post-inoculation, with viral inclusions (arrows) in the perinuclear

region. (B) Higher magnification (×50,000) of one of the crystalline arrays of ARV, NK 548/

44. (N=nucleus)

A

N

B

Figure 2  Intracytoplasmic fluorescence of CELi

cells 24 hours after inoculation with

avian reovirus strain NK 548/44. Indi-

rect fluorescent antibody staining.

envelope ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 60 nm. ‡√’¬ß

µ—«‡ªìπ·∂«·∫∫ crystalline arrays (Figure 3) ‡™◊ÈÕ

‰«√— ∑’Ë·¬°‰¥â®—¥Õ¬Ÿà„π°≈ÿà¡ Reoviridae (Glass et

al., 1973; Nibert et al., 1996)

®“°°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ‰«√— µàÕ

°“√‡°“–°≈ÿà¡°—π¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‰°à µ√«®‰¡à

æ∫ªØ‘°‘√‘¬“ haemagglutination ®÷ß°≈à“«‰¥â«à“

‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â‰¡à„™à‡™◊ÈÕ‰«√— ‚√§π‘«§“ ‡´‘≈

(Shortridge et al., 1982) ·≈– Õ¥§≈âÕß°—∫√“¬ß“π

¢Õß Robertson and Wilcox (1986) ∑’Ë°≈à“««à“‡™◊ÈÕ

ARV ‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à‡°“–°≈ÿà¡°—π

„π°“√‡æ“–·¬°‡™◊ÈÕ‰«√— ®“°‰°àªÉ«¬√“¬π’È

µ√«®‰¡àæ∫‡™◊ÈÕ·∫§∑’‡√’¬ ·µàµ√«®æ∫‡™◊ÈÕ ARV

®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√‡æ“–·¬°‡™◊ÈÕ (µàÕ¡‡∫Õ√ǻ à“

µ—∫ ¡â“¡ ‰µ À—«„® ªÕ¥√«¡À≈Õ¥≈¡ ·≈–≈”‰ â

 à«πª≈“¬) ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Jones

et al. (1989) ∑’Ë∑¥≈ÕßªÑÕπ‡™◊ÈÕ ARV  ‡µ√π R2 ‡¢â“
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ª“°≈Ÿ°‰°àÕ“¬ÿ 1 «—π ·≈–µ√«®æ∫‡™◊ÈÕ‰«√— ‰¥â

®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√»÷°…“ µ—Èß·µà«—π∑’Ë 2 À≈—ß

ªÑÕπ‡™◊ÈÕ ARV ‚¥¬æ∫‡™◊ÈÕ‰«√— „π√–¥—∫ Ÿß∑’ËµàÕ¡

‡∫Õ√å´à“µ—Èß·µà«—π∑’Ë 1-2 À≈—ßªÑÕπ‡™◊ÈÕ ®“°π—Èπ‰«√— 

‰µ‡µÕ√å®–§àÕ¬Ê≈¥≈ß ·µàµ√«®æ∫‡™◊ÈÕ‰¥â®π∂÷ß«—π∑’Ë

12 ´÷Ëß‡ªìπ«—π ‘Èπ ÿ¥°“√∑¥≈Õß πÕ°®“°µ√«®

æ∫‡™◊ÈÕ ARV „π∑ÿ°Õ«—¬«–∑’Ë∑”°“√»÷°…“·≈â« ¬—ß

µ√«®æ∫‡™◊ÈÕ‰«√— „π´’√—Ë¡µ—Èß·µà«—π∑’Ë 2-3 À≈—ß

À¬Õ¥‡™◊ÈÕ Tang et al. (1987) ·≈– Jones et al.

(1989) °≈à“««à“‰°à∑’Ë‰¥â√—∫‡™◊ÈÕ ARV ‚¥¬°“√°‘π

‡™◊ÈÕ‰«√— ®–‡æ‘Ë¡®”π«π‡ªìπ§√—Èß·√° (primary

replication) ∑’ËµàÕ¡‡∫Õ√ǻ à“·≈–ºπ—ß≈”‰ â¿“¬„π 12

™¡.À≈—ßªÑÕπ‡™◊ÈÕ ‚¥¬‡™◊ÈÕ®–ºà“π M cells∑’ËÕ¬Ÿà∫π

Peyerûs patches ¢Õßºπ—ß≈”‰ â ®“°π—Èπ®–·∫àßµ—«

„π epithelial cells ·≈–‡™◊ÈÕ‰«√— ®–‡¢â“ Ÿà°√–· 

‡≈◊Õ¥‰ª¬—ßÕ«—¬«–µà“ßÊ¢Õß√à“ß°“¬  à«π∑’ËµàÕ¡

‡∫Õ√ǻ à“‡™◊ÈÕ‰«√— ®–‡æ‘Ë¡®”π«π„π bursal epithelium

·≈– lymphoid follicles µàÕ¡“‡™◊ÈÕ‰«√— ®÷ß‡¢â“ Ÿà

°√–· ‡≈◊Õ¥À√◊Õ°√–· πÈ”‡À≈◊Õß‰ª¬—ßÕ«—¬«–

µà“ßÊ¢Õß√à“ß°“¬ ∑”„Àâ‡°‘¥¿“«– viraemia ´÷Ëß

µ√«®æ∫„π«—π∑’Ë 2-5 À≈—ßµ‘¥‡™◊ÈÕ‰«√—  ¥—ßπ—Èπ®÷ß

µ√«®æ∫‡™◊ÈÕ ARV ‰¥â®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√·¬°

‡™◊ÈÕ

µàÕ¡‡∫Õ√å´à“‡ªìπ central lymphoid organ

∑’Ëæ∫‡©æ“–„π —µ«åªï°¡’Àπâ“∑’Ë ”§—≠‡°’Ë¬«¢âÕß°—∫

√–∫∫¿Ÿ¡‘§ÿâ¡°—π(avian immune system) §◊Õ‡ªìπ

·À≈àß°”‡π‘¥¢Õß B lymphocytes (B cells) ´÷Ëß‡ªìπ

‡´≈≈å∑’Ë∑”Àπâ“∑’Ëº≈‘µ humoral immunity (antibody

producing cells)(Pastoret et al.,1998) ‡™◊ÈÕ‰«√— ∑’Ë

∑”„Àâ‡°‘¥æ¬“∏‘ ¿“æ¢ÕßµàÕ¡‡∫Õ√å´à“∑’Ë ”§—≠

‰¥â·°à‡™◊ÈÕ IBDV ·≈–‡™◊ÈÕ ARV (Sharma et al., 1994)

Kerr and Olson (1969) ∑¥≈Õßæ∫«à“‰°à∑’Ëµ‘¥‡™◊ÈÕ

ARV ®–¡’®”π«π lymphocytes „π°√–· ‡≈◊Õ¥≈¥≈ß

(lymphopenia) ·≈–‡°‘¥°“√‡ ◊ËÕ¡¢Õß lymphoid cells

„πµàÕ¡‡∫Õ√å´à“ (lymphoid cells degeneration)

Sharma et al. (1994) °≈à“««à“‡™◊ÈÕ ARV ∑”„Àâ‡°‘¥

√Õ¬‚√§™π‘¥‡π◊ÈÕµ“¬ (necrosis) ¢ÕßµàÕ¡‡∫Õ√å´à“

º≈∑’Ë‡°‘¥µ“¡¡“¿“¬À≈—ßµàÕ¡‡∫Õ√å´à“∂Ÿ°∑”≈“¬

§◊Õ°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π à«π¢Õß

humoral immunity ∫°æ√àÕß ·≈–‡°‘¥°“√°¥¿Ÿ¡‘°—π

(immunosuppression) „π°“√»÷°…“§√—Èßπ’Èµ√«®

æ∫µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß ·≈–®“°°“√

™—π Ÿµ√‚√§µ√«®‰¡àæ∫‡™◊ÈÕ IBDV „πµàÕ¡‡∫Õ√å´à“

‚¥¬«‘∏’ FA test ·≈–®“°°“√‡æ“–·¬°‡™◊ÈÕ‰«√— „π

CELi cells µ√«®æ∫‡™◊ÈÕ ARV ®“°µàÕ¡‡∫Õ√å´à“

·≈–Õ«—¬«–Õ◊ËπÊ∑ÿ°Õ«—¬«–∑’Ë∑”°“√‡æ“–·¬°‡™◊ÈÕ

‰«√—  ·≈–‡¡◊ËÕ»÷°…“°“√µÕ∫ πÕß¢Õß humoral

immunity ‰°à√à«¡ΩŸß ‚¥¬„™â√–¥—∫ ND-HI titers

‡ªìπµ—«™’È«—¥·≈–∑”°“√µ√«®®”π«π 5 §√—Èß‚¥¬ 2

§√—Èß·√°µ√«®À≈—ß°“√‡ªìπ‚√§ 17 ·≈–31 «—π

µ“¡≈”¥—∫ æ∫«à“√–¥—∫ HI titers §√—Èß·√°®–µË”

°«à“§√—Èß∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01)

∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°°“√µ√«®§√—Èß·√° ‰°à¬—ßÕ¬Ÿà„π

√–¬–¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°°¥®“° “‡Àµÿ°“√µ‘¥‡™◊ÈÕ ARV

·≈–‡¡◊ËÕ‰°àÀ“¬ªÉ«¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π°≈—∫§◊π Ÿà

 ¿“æª°µ‘ ®÷ßæ∫«à“√–¥—∫ HI titers ∑’Ëµ√«®æ∫

§√—Èß∑’Ë Õß¡’√–¥—∫ Ÿß¢÷Èπµ“¡ª°µ‘ µàÕ¡“¿Ÿ¡‘§ÿâ¡°—π

®“°°“√∑”«—§´’π®–§àÕ¬Ê≈¥≈ß(Alexander, 1997)

¥—ß®–‡ÀÁπ‰¥â«à“√–¥—∫ HI titers ¢Õß°“√µ√«®§√—Èß∑’Ë

3 ∑’Ëµ√«®‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 100 «—π ‡æ◊ËÕª√–‡¡‘π

protective immunity ¢Õß‰°à„πΩŸß°àÕπ∑”«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈´È” (revaccination) µ“¡

°”Àπ¥ ¡’ HI titers√–¥—∫µË” √–¥—∫ HI titers ¢Õß

°“√µ√«®§√—È ß∑’Ë Õß∑’Ë Ÿß¢÷Èππ—Èπ‰¡à‰¥â ‡æ‘Ë¡¢÷Èπ
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‡π◊ËÕß®“°°“√µ‘¥‡™◊ÈÕ NDV Rahman et al.(2002)

∑¥≈Õßæ∫«à“‰°à∑’Ë∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈

‡™◊ÈÕ‡ªìπ ‡µ√π clone 30 ‡¡◊ËÕÕ“¬ÿ 10 «—π ®–µ√«®

æ∫√–¥—∫ HI titers ‡∑à“°—∫ 251.52(±60.10) ‡¡◊ËÕ‰°à

¡’Õ“¬ÿ 60 «—π ·≈–‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 120 «—π√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π®–≈¥≈ß‚¥¬¡’√–¥—∫ HI titers ‡∑à“°—∫

50.30(±17.76) Alexander (1997) °≈à“««à“ ‰°à∑’Ëµ‘¥

‡™◊ÈÕ NDV ·≈–√Õ¥µ“¬®–µ√«®æ∫ ND-HI titers

.„π√–¥—∫ Ÿß‰¥âπ“π¡“°°«à“ 1 ªï ¥—ßπ—Èπ®÷ß°≈à“«

‰¥â«à“‡™◊ÈÕ ARV ‡ªìπ “‡Àµÿ ”§—≠¢Õß¿“«–°“√

°¥¿Ÿ¡‘§ÿâ¡°—π‰°à„πΩŸß·µà‡ªìπ·∫∫™—Ë«§√“« ‰°à∑’Ë

¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°°¥®–‰«µàÕ°“√µ‘¥‡™◊ÈÕ®ÿ≈™’æ·≈–

°“√µÕ∫ πÕßµàÕ«—§´’πªÑÕß°—π‚√§µË” (Sharma et

al.,1994) ‡¡◊ËÕ∑”°“√µ√«® HI titers Õ’° 2 §√—ÈßÀ≈—ß

∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë Õß‡¡◊ËÕ‰°à

¡’Õ“¬ÿ 103 «—π æ∫«à“√–¥—∫HI titers ∑’Ëµ√«®§√—Èß∑’Ë 4

·≈– 5 ‰¡à·µ°µà“ß°—π (P>0.01) Montgomery et

al.(1985;1986a) »÷°…“æ∫«à“‡™◊ÈÕ ARV À≈“¬ ‡µ√π

∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢ÕßµàÕ¡

‡∫Õ√å´à“§◊Õ∑”„ÀâµàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß·≈–

¬—ß∑”„Àâ°“√µÕ∫ πÕß¢Õß ND-HI titers µË”°«à“

°≈ÿà¡§«∫§ÿ¡∑’Ë ‰¡à‰¥âµ‘¥‡™◊ÈÕ‰«√—  ·µà°“√

‡ª≈’Ë¬π·ª≈ß∑—Èß‚§√ß √â“ß·≈–Àπâ“∑’Ë¢ÕßµàÕ¡

‡∫Õ√å´à“®–‡ªìπ·∫∫™—Ë«§√“«‚¥¬æ∫„π√–¬–·√°

¢Õß°“√µ‘¥‡™◊ÈÕ‰«√— 

‰°àªÉ«¬√“¬π’È¡’√–¬–‡«≈“¢Õß°“√‡ªìπ‚√§

 —Èπ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Sharma et al. (1994)

∑’Ë°≈à“««à“‰°à∑’Ëµ‘¥‡™◊ÈÕ IBDV À√◊Õ ARV ®–‡ªìπ‚√§

·∫∫‡©’¬∫æ≈—π (acute disease)  à«πÕ“°“√·≈–

§«“¡√ÿπ·√ß¢Õß‚√§π—Èπ ¢÷Èπ°—∫§«“¡√ÿπ·√ß¢Õß

‡™◊ÈÕ‰«√—  Õ“¬ÿ¢Õß —µ«åªÉ«¬ ·≈–∑“ß∑’Ë‡™◊ÈÕ‰«√— 

‡¢â“ Ÿà√à“ß°“¬ ‰°àÕ“¬ÿπâÕ¬®–‰«µàÕ°“√µ‘¥‡™◊ÈÕ

‰«√— ·≈–√ÿπ·√ß°«à“‰°àÕ“¬ÿ¡“° (Montgomery et

al.,1986b; Rosenberger and Olson,1997)  à«π°“√

§«∫§ÿ¡‚√§„πΩŸß∑’Ëæ∫‡™◊ÈÕ ARV π—Èπ ‡π◊ËÕß®“°‡™◊ÈÕ

ARV ¡’§«“¡∑π∑“πµàÕ ¿“æ·«¥≈âÕ¡¥—ßπ—Èπ„π

ΩŸß∑’Ëæ∫°“√µ‘¥‡™◊ÈÕ‰«√— πÕ°®“°§—¥‰°àªÉ«¬∑‘Èß

§«√„™â¬“¶à“‡™◊ÈÕ∑’Ë¡’ à«πª√–°Õ∫¢Õß‰Õ‚Õ¥’π

§«“¡‡¢â¡¢âπ 0.5% °”®—¥‡™◊ÈÕ∑’Ë¡’Õ¬Ÿà„π ¿“æ

·«¥≈âÕ¡ ·≈–ªÑÕß°—π‚√§‚¥¬°“√∑”«—§´’π‡™◊ÈÕ

‡ªìπ„Àâ≈Ÿ°‰°àÕ“¬ÿ 1 «—π À√◊Õ∑”∑—Èß™π‘¥‡™◊ÈÕ‡ªìπ

·≈–‡™◊ÈÕµ“¬„ÀâæàÕ-·¡àæ—π∏ÿå  ‡æ◊ËÕ∂à“¬∑Õ¥

·Õπµ‘∫Õ¥’∑“ß yolk ®–≈¥Õ—µ√“°“√µ“¬„π≈Ÿ°‰°à

·µàµâÕßæ‘®“√≥“™π‘¥¢Õß«—§´’π«à“‡ªìπ´’‚√‰∑ªá

‡¥’¬«°—∫‡™◊ÈÕ‰«√— ∑’Ë√–∫“¥„πæ◊Èπ∑’Ë (Rosenberger and

Olson,1997)

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ Mr.K.T. Lim ·Ààß Veterinary

Research Institute ‡¡◊ÕßÕ‘‚ª√å ª√–‡∑»¡“‡≈‡´’¬∑’Ë

„Àâ§«“¡Õπÿ‡§√“–Àå‡™◊ÈÕ avian reovirus  ‡µ√πÕâ“ßÕ‘ß

S1133 ·≈–·Õπµ‘́ ’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ avian reovirus

 ‡µ√πÕâ“ßÕ‘ß S1133 ·≈–§ÿ≥ ¡»—°¥‘Ï Õπ—πµå ‡®â“

Àπâ“∑’Ë°≈ÿà¡ß“π√–∫“¥«‘∑¬“ »Ÿπ¬å«‘®—¬·≈–

æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ∑’Ë™à«¬‡°Á∫µ—«Õ¬à“ß´’

√—Ë¡‰°à.

‡Õ° “√Õâ“ßÕ‘ß

®‘‚√® »»‘ª√’¬®—π∑√å ·≈–√“µ√’ «ß…å«—™√¥”√ß. 2531.

°“√ ”√«®¿Ÿ¡‘§ÿâ¡‡©æ“–µàÕ‡™◊ÈÕ√’‚Õ‰«√— „π‰°à.

 —µ«·æ∑¬ “√. 39(3): 101-103.

™âÕß¡“» Õ—πµ√‡ π ·≈– π‘¡‘µ√ ‡™◊ÈÕ‡ß‘π.2536.
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