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°“√·¬°‡™◊ÈÕ Avian reovirus ·≈– Staphylococcus aureus
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Abstract

A virus was isolated from hock joints and rectal contents of 38 days old broiler chickens from Krabi

province, Thailand. The lame birds showed signs of depression and bilateral hock joints swelling. Autopsied

lesions of affected birds were accumulation of purulent exudate in affected joints and inflammation of

synovial membranes. After primary isolation in allantoic cavity of embryonated chicken eggs, the isolate was

grown in chick embryo liver (CELi) cell cultures. Haemorrhagic embryos with slightly dwarfed and necrotic

yellow-green foci on the liver were the main lesions observed. The cytopathic effect (CPE) characterized

by syncytium formation were detected in infected CELi cells in the first passage within 24 hours

postinoculation. The isolate virus was adapted to replicate in Vero cells and the CPE was characterized by

focal areas of cell fusion occurring 48 hours postinoculation. The indirect fluorescent antibody test

demonstrated viral antigen and granular fluorescent masses in the cytoplasm of multinucleate syncytia.

Cross-virus neutralization test revealed an antigenic relationship between the field avian reovirus isolated

and the reovirus strain S1133. Transmission electron microscopic study showed the nonenveloped virus
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with 60-80 nm. in diameter and icosahedral symmetry and it formed crystalline arrays were observed in

the cytoplasm of infected Vero cells. The virus, designated Kb538/40, was classified as reovirus. Coagulase

positive, Staphylococcus aureus, were also recovered from affected birds and considered as a secondary

invader. This report confirmed reoviral arthritis/ tenosynovitis in broiler chickens in the southern Thailand.

Key words: broiler chickens, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus

aureus.

∫∑§—¥¬àÕ

‰°à°√–∑ßÕ“¬ÿ 38 «—π ®“°ø“√å¡‰°àÕ”‡¿Õª≈“¬æ√–¬“ ®—ßÀ«—¥°√–∫’Ë · ¥ßÕ“°“√´÷¡ ¡’¢âÕ¢“∫«¡

∑—Èß Õß¢â“ß ®“°°“√ºà“´“°æ∫ÀπÕß„π hock joint ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ ∑”°“√·¬°‡™◊ÈÕ‰«√— ‚¥¬©’¥µ—«Õ¬à“ß‡¢â“

allantoic cavity ‰¢à‰°àøí°·≈– CELi cells µ√«®æ∫«‘°“√¢Õß‡ÕÁ¡∫√‘‚Õ¡’≈”µ—« ’·¥ß ¢π“¥·§√–·°√Áπ ·≈–

æ∫À¬àÕ¡‡π◊ÈÕµ“¬ ’‡À≈◊Õß∑’Ëº‘«µ—∫  à«π„π CELi cells æ∫æ¬“∏‘ ¿“æ¢Õß‡´≈≈å‡ªìπ·∫∫ syncytium forma-

tion ‡™◊ÈÕ∑’Ë·¬°‰¥â “¡“√∂‡µ‘∫‚µ„π Vero cells µ√«®æ∫ CPE ‡ªìπ°≈ÿà¡¢Õß cell fusion ¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ

avian reovirus ‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å µ√«®æ∫°“√‡√◊Õß· ß„π cytoplasm ¢Õß syncytium cells

®“°°“√∑” cross-virus neutralization test ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â “¡“√∂π‘«∑√“‰≈´å‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡‡©æ“–

µàÕ‡™◊ÈÕ avian reovirus  ‡µ√π S1133 ‡¡◊ËÕπ” infected Vero cells‰ªµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

·∫∫≈”· ß àÕßºà“π µ√«®æ∫Õπÿ¿“§‰«√— „π°≈ÿà¡¢Õß Reoviridae √Ÿª√à“ß icosahedral ¡’¢π“¥ 60-80 nm.„π

cytoplasm ¢Õß‡´≈≈å ‡√’¬°‡™◊ÈÕ‰«√— π’È«à“  ‡µ√π Kb538/40 ®“°°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬ æ∫‡™◊ÈÕ Staphylococ-

cus aureus ™π‘¥∑’Ë„Àâº≈∫«°°—∫ coagulase ‡ªìπ‡™◊ÈÕ·∑√°´âÕπ √“¬ß“ππ’È¬◊π¬—π°“√‡°‘¥‚√§ reoviral arthritis/

tenosynovitis „π¿“§„µâ¢Õßª√–‡∑»‰∑¬

§” ”§—≠: ‰°à°√–∑ß, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus aureus.

§”π”

‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π‰°àÕ“®¡’ “‡Àµÿ

‡π◊ËÕß®“°°“√¢“¥ “√Õ“À“√ ‡™àπ ·√à∏“µÿ·≈–

«‘µ“¡‘π∫“ß™π‘¥ À√◊Õ®“°°“√µ‘¥‡™◊ÈÕ®ÿ≈‘π∑√’¬å

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ∑”„Àâ¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π‰°à

¡’∑—Èß‡™◊ÈÕ‰«√— ·≈–·∫§∑’‡√’¬ ·µà∑’Ë ”§—≠·≈–æ∫

∫àÕ¬§√—Èß§◊Õ‡™◊ÈÕ avian reovirus ‡™◊ÈÕ Mycoplasma

synoviae ·≈–‡™◊ÈÕ Staphylococcus aureus

(Shane,1997)‚¥¬Õ“®‡°‘¥°“√µ‘¥‡™◊ÈÕ‰«√— À√◊Õ‡™◊ÈÕ

·∫§∑’‡√’¬‡æ’¬ß™π‘¥‡¥’¬« À√◊ÕÀ≈“¬™π‘¥√à«¡°—π°Á‰¥â

(van der Heide,1977; Rosenberger and Olson,1997)

‡™◊ÈÕ avian reovirus ‡ªìπ “‡Àµÿ ”§—≠¢Õß

‚√§ viral arthritis/tenosynovitis „π‰°à·≈–‰°àß«ß

πÕ°®“°π’È ¬—ß°àÕ„Àâ‡°‘¥°≈ÿà¡Õ“°“√¢Õß‚√§„π

√–∫∫µà“ßÊ ‰¥â·°à √–∫∫∑“ß‡¥‘πÕ“À“√ (Dutta and

Pomeroy,1967; Lenz et al.,1998) ∑“ß‡¥‘πÀ“¬„®

(Sahu and Olson,1975) ‡ªìπ “‡ÀµÿÀ√◊Õ “‡Àµÿ√à«¡
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¢Õß°“√¥Ÿ¥´÷¡Õ“À“√º‘¥ª°µ‘„π‰°à°√–∑ß (runting

and malabsorption syndrome) (Rosenberger and

Olson,1997) ‡™◊ÈÕπ’È‡ªìπ double stranded RNA virus

®—¥Õ¬Ÿà„π°≈ÿà¡ Reoviridae ¡’ capsid 2 ™—Èπ‰¡à¡’ envel-

oped ¡’√Ÿª√à“ß·∫∫ icosahedral (McNulty,1993;

Rosenberger and Olson,1997) æ∫°“√√–∫“¥¢Õß

‡™◊ÈÕ reovirus „πÀ≈“¬ª√–‡∑»∑—Ë«‚≈°∑’Ë¡’

Õÿµ “À°√√¡°“√‡≈’È¬ß‰°à Wood et al.(1980) »÷°…“

‡™◊ÈÕ reovirus ∑’Ë·¬°‰¥â„πª√–‡∑» À√—∞Õ‡¡√‘°“

 À√“™Õ“≥“®—°√ ‡¬Õ√¡—ππ’ ·≈–≠’ËªÿÉπ æ∫«à“¡’

Õ¬à“ßπâÕ¬ 11 ´’‚√‰∑ªá Õ“°“√·≈–§«“¡√ÿπ·√ß

¢Õß‚√§¢÷Èπ°—∫Õ“¬ÿ¢Õß —µ«åªÉ«¬ §«“¡√ÿπ·√ß¢Õß

‡™◊ÈÕ‰«√—  ·≈–∑“ß∑’Ë ‡™◊ÈÕ‰«√— ‡¢â“ Ÿà√à“ß°“¬

(Rosenberger and Olson, 1997) πÕ°®“°π’È¬—ßæ∫

«à“‰°àæ—π∏ÿå‡π◊ÈÕ‰«µàÕ°“√µ‘¥‡™◊ÈÕ reovirus  Ÿß ¡—°æ∫

°“√‡°‘¥‚√§„π‰°àÕ“¬ÿ√–À«à“ß 4-16  —ª¥“Àå·µà¡’

§«“¡‰« Ÿß∑’ËÕ“¬ÿ 7  —ª¥“Àå ‰°àªÉ«¬¥â«¬‚√§ reoviral

arthritis ®–¡’¢âÕ à«π hock ·≈– stifle joint ∫«¡

Õ“®‡°‘¥¢â“ß‡¥’¬«À√◊Õ∑—Èß Õß¢â“ß°Á‰¥â ¿“¬„π¢âÕ

®–¡’¢Õß‡À≈« ’‡À≈◊Õß„  (serous exudate) ∫√√®ÿÕ¬Ÿà

‡ âπ‡ÕÁπ∫√‘‡«≥π—Èπ®–¢ÿàπ·≈–∫«¡ ∂â“‡ªìπ·∫∫

‡√◊ÈÕ√—ß®–‡°‘¥°“√¬÷¥µ‘¥°—π¢Õß¢âÕ‡π◊ËÕß®“°‡°‘¥ fibro-

sis ∑”„Àâ‰°àªÉ«¬‰¡à “¡“√∂‡§≈◊ËÕπµ—«‰ª¬—ß·À≈àß

πÈ”·≈–Õ“À“√‰¥â ®÷ß¡’πÈ”Àπ—°≈¥≈ßÕ¬à“ß√«¥‡√Á«

æ∫¡’®”π«π‰°à·§√–·°√Áπ„πΩŸß‡æ‘Ë¡¢÷Èπ ‰°à®–µ“¬

‡π◊ËÕß®“°¢“¥ “√Õ“À“√ (McNulty,1993)

 à«π‡™◊ÈÕ Staphylococcus aureus ‡ªìπ‡™◊ÈÕ

·∫§∑’‡√’¬„π°≈ÿà¡ Staphylococcus ¡’¥â«¬°—π 20  ªï™’ å

‚¥¬™π‘¥∑’Ë„Àâº≈∫«°°—∫°“√∑¥ Õ∫ coagulase

‡∑à“π—Èπ∑’Ë°àÕ„Àâ‡°‘¥‚√§„π —µ«åªï° ∑’Ë ”§—≠·≈–æ∫

‰¥â∫àÕ¬§◊Õ ∑”„Àâ¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ °√–¥Ÿ°

·≈–‰¢°√–¥Ÿ°Õ—°‡ ∫ (osteomyelitis) ´÷ËßÕ“®æ∫

‡ªìπ “‡Àµÿ‚¥¬µ√ßÀ√◊Õ‡ªìπ‡™◊ÈÕ·∑√°´âÕπµ“¡¡“

À≈—ß‡°‘¥‚√§ reoviral arthritis (Skeeles,1997;

Shane,1997; McNamee et al.,1998) πÕ°®“°π’È¬—ß

æ∫°“√µ‘¥‡™◊ÈÕ S. aureus „π°√–· ‡≈◊Õ¥ (septicae-

mia) ‚¥¬¡—°‡°‘¥µ“¡¡“À≈—ß°“√µ‘¥‡™◊ÈÕ‰«√— Õ◊ËπÊ∑’Ë

°¥¿Ÿ¡‘§ÿâ¡°—π (immune suppression) ‡™àπ ‚√§°—¡‚∫‚√

‚√§‚≈À‘µ®“ßµ‘¥µàÕ„π‰°à ·≈–‚√§¡“‡√Á°´å æ∫‡™◊ÈÕ

π’È‰¥â∑—Ë«‚≈°‡ªìπªí≠À“ ”§—≠„πø“√å¡æàÕ-·¡àæ—π∏ÿå

‰°à‡π◊ÈÕ (Skeeles,1997) ‡™◊ÈÕ S. aureus ®–Õ“»—¬Õ¬Ÿà

µ“¡º‘«Àπ—ß¢Õß‰°à (Kibenge et al.,1982) ‡¡◊ËÕ‡°‘¥

∫“¥·º≈ ‡™àπ ®“°√Õ¬¢’¥¢à«πÀ√◊Õ®‘°µ’°—π ‡™◊ÈÕ®–

‡¢â“ Ÿà√à“ß°“¬ ·≈–·æ√à‰ª¬—ß¢âÕ„°≈â‡§’¬ß ∑”„Àâ¢âÕ

Õ—°‡ ∫ ∫«¡ ¡’ÀπÕß ’‡¢’¬«À√◊Õ‡À≈◊ÕßÕ¬Ÿà¿“¬„π

‰°àªÉ«¬®–π—Ëß∫π¢âÕ  à«π„π√“¬µ‘¥‡™◊ÈÕ„π°√–· 

‡≈◊Õ¥ ‰°àªÉ«¬®–µ“¬‡©’¬∫æ≈—π  à«πµ—«∑’Ë√Õ¥µ“¬

®–æ∫¢âÕ¢“∫«¡ ‰°àªÉ«¬‰¡à‡§≈◊ËÕπ‰À«

(Skeeles,1997) æ∫°“√‡°‘¥‚√§ Ÿß„π‰°à™à«ßÕ“¬ÿ 8-

16  —ª¥“Àå ·≈–Õ“®µ“¬ Ÿß∂÷ß 20% ¢ÕßΩŸß

(Shane,1997)

¡’ºŸâ√“¬ß“π°“√µ‘¥‡™◊ÈÕ reovirus √à«¡°—∫‡™◊ÈÕ

S. aureus „π‰°à‡π◊ÈÕ∑’Ë· ¥ßÕ“°“√ lameness „π

À≈“¬ª√–‡∑»∑—Ë«‚≈°‡™àπ MacKenzie and Bains

(1976) ·≈– Kibenge et al.(1982) √“¬ß“π°“√·¬°

‡™◊ÈÕ∑—Èß Õß™π‘¥®“°¢âÕ¢“‰°à∑’Ëª√–‡∑»ÕÕ ‡µ√‡≈’¬

McNamee et al.(1998) √“¬ß“π°“√æ∫‚√§∑’Ëª√–‡∑»

‰Õ√å·≈π¥å‡Àπ◊Õ Sharifah et al.(1989) √“¬ß“π°“√

‡°‘¥‚√§∑’Ëª√–‡∑»¡“‡≈‡´’¬  à«π„πª√–‡∑»‰∑¬ ®‘

‚√®·≈–√“µ√’(2531) µ√«®æ∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ avian

reovirus ‚¥¬«‘∏’ enzyme-linked immunosorbent as-

say „πø“√å¡æàÕ-·¡àæ—π∏ÿå‰°à‡π◊ÈÕ ‰°à‰¢à ·≈–‰°à‡π◊ÈÕ

´÷Ëß¡’ª√–«—µ‘‰°à¢“æ‘°“√ °√–¥Ÿ°ºÿ ¡’Õ—µ√“°“√‡®√‘≠

‡µ‘∫‚µ™â“·≈–‰¡à ¡Ë”‡ ¡Õ À√◊Õ‰¡à¡’ª√–«—µ‘°“√
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· ¥ßÕ“°“√¥—ß°≈à“« ‚¥¬æ∫„πÕ—µ√“ Ÿßµ—Èß·µà 10-

85% ¥—ßπ—Èπ°“√«‘π‘®©—¬‚√§∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ

®”·π°™π‘¥¢Õß‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ·∑â®√‘ß¢Õß‚√§¢âÕ

·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫®÷ß‡ªìπ ‘Ëß®”‡ªìπ ‡π◊ËÕß®“°‰°à

ªÉ«¬®–· ¥ßÕ“°“√·≈–¡’«‘°“√¢Õß‚√§§≈â“¬°—π

√“¬ß“ππ’È®–°≈à“«∂÷ß°“√·¬°·≈–æ‘ Ÿ®πå

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π

‰°à°√–∑ß∑’Ëæ∫„π¿“§„µâ¢Õßª√–‡∑»‰∑¬ ‡æ◊ËÕ„™â

‡ªìπ·π«∑“ß„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«åªÉ«¬

‰°à°√–∑ßÕ“¬ÿ 38 «—π ®“°ø“√å¡‰°à¢π“¥ 3000

µ—«∑’ËÕ”‡¿Õª≈“¬æ√–¬“ ®—ßÀ«—¥°√–∫’Ë · ¥ß

Õ“°“√´÷¡ ¡’¢âÕ¢“∫«¡∑—Èß Õß¢â“ß ‰°àªÉ«¬‡¥‘π‰¡à‰¥â

·≈–π—Ëß∫π¢âÕ ª√–«—µ‘°“√∑”«—§´’πªÑÕß°—π‚√§

Õ—µ√“°“√ªÉ«¬·≈–µ“¬‰¡à‰¥â√–∫ÿ ‡®â“¢Õß —µ«å àß

´“°‰°àªÉ«¬®”π«π 2 µ—« ¡“∑”°“√™—π Ÿµ√∑’Ë

»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ

°“√ºà“´“°·≈–‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕ·¬°‡™◊ÈÕ

∑”°“√™—π Ÿµ√´“°‰°àªÉ«¬∑—Èß 2 µ—« æ∫

ÀπÕß„π¢âÕ¢“ à«π hock joint ·≈–¡’‡≈◊Õ¥§—Ëß ‡¬◊ËÕ

∫ÿ¢âÕÕ—°‡ ∫ Õ«—¬«–¿“¬„πæ∫µ—∫ ¡â“¡ ‰µ ·≈–

µàÕ¡‡∫Õ√å´à“∫«¡·≈–¡’‡≈◊Õ¥§—Ëß ∑’ËªÕ¥æ∫‡≈◊Õ¥§—Ëß

‡°Á∫µ—«Õ¬à“ßÕ«—¬«–¿“¬„π à«πÀπ÷Ëß·™à„ππÈ”¬“

10% buffered formal in ‡æ◊ËÕµ√«®°“√

‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“  à«π°“√·¬°‡™◊ÈÕ

‰«√—  ‡°Á∫‡¬◊ËÕÀÿâ¡¢âÕ·≈–¢Õß‡À≈«¿“¬„π À≈Õ¥≈¡

¡â“¡·≈–‰µ ·≈–≈”‰ â à«πª≈“¬ ¢Õß‰°àªÉ«¬∑—Èß

 Õßµ—«¡“∫¥·¬°∑”‡ªìπ 10% organ suspension

„π phosphate buffer saline (PBS) pH 7.2 ªíòπ·¬°

πÈ”„  à«π∫π (supernatant) ÕÕ° π”¡“°√Õßºà“π

°√–¥“…°√Õß ¢π“¥ 0.45 µm ‡°Á∫µ—«Õ¬à“ß∑’Ë -80°

C ®π°«à“®–„™â·¬°‡™◊ÈÕ‰«√—  °“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

‡°Á∫µ—«Õ¬à“ßÕ«—¬«–¿“¬„π‰¥â·°àªÕ¥ À—«„® µ—∫ ‰µ

·≈–swab ¢Õß‡À≈«¿“¬„π¢âÕ¢“

‰°à∑¥≈Õß·≈–‰¢à‰°àøí°

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

¿“¬„π§Õ° —µ«å∑¥≈Õß¢Õß »Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√

‚√§ —µ«å¿“§„µâ ·≈–‰¡à‡§¬∑”«—§ ’́πªÑÕß°—π‚√§„¥Ê

π”¡“øí°„πµŸâøí°∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‰¢àøí° à«πÀπ÷Ëß

π”¡“„™â‡µ√’¬¡ chick embryo liver (CELi) cells

‡¡◊ËÕÕ“¬ÿ 14 «—π Õ’° à«ππ”¡“„™â‡æ◊ËÕ©’¥·¬°‡™◊ÈÕ

‰«√— ‡¡◊ËÕÕ“¬ÿ 10-11 «—π

‡´≈≈å‡æ“–‡≈’È¬ß·≈–Õ“À“√‡≈’È¬ß‡´≈≈å

‡´≈≈å∑’Ë„™â„π°“√·¬°‡™◊ÈÕ‰«√— ¡’ 2 ™π‘¥ §◊Õ

1. chick embryo liver (CELi) cells ‡µ√’¬¡

‚¥¬‡≈“–µ—∫ embryo ‰¢à‰°àøí°Õ“¬ÿ 14 «—π π”¡“

¬àÕ¬„π 0.25% trypsin ‡µ√’¬¡ 0.3-0.4 % cell sus-

pension „πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ëª√–°Õ∫¥â«¬ Eagle's

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 cul-

ture plate ¡’ coverglass Õ¬Ÿà¿“¬„π Õ∫„π CO2

incubator ∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ·≈–¡’ CO2 5% π”¡“„™â

·¬°‡™◊ÈÕ‡¡◊ËÕ‡´≈≈å¡’Õ“¬ÿ 3 «—π

2. Vero cell line (African green monkey
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kidney cells) ‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ë¡’

 à«πª√–°Õ∫‡À¡◊Õπ CELi cells ·µà¡’ L-glutamine

0.03% ‡ªìπ à«πª√–°Õ∫√à«¡ ·≈–¡’ fetal calf se-

rum 5% ‡≈’È¬ß‡´≈≈å„π 6-well tissue culture plate

Õ∫„π CO2 incubator π”¡“„™â·¬°‡™◊ÈÕ‰«√— ‡¡◊ËÕ‡´≈≈å

¡’Õ“¬ÿ 1 «—π

‡™◊ÈÕ‰«√— 

‡™◊ÈÕ avian reovirus  ‡µ√π S1133 ‡ªìπ‡™◊ÈÕ

‰«√— Õâ“ßÕ‘ß ‡™◊ÈÕπ’È‡æ“–‡≈’È¬ß„π chicken kidney(CK)

cells ¡“·≈â«15 §√—Èß ®“° Veterinary Research Insti-

tute (VRI) ª√–‡∑»¡“‡≈‡ ’́¬ π”¡“‡æ“–‡≈’È¬ß„π Vero

cells ∑’Ë»Ÿπ¬åœ„µâÕ’° 7 §√—Èß ®÷ßπ”¡“„™â‡ªìπÕ‘¡¡Ÿ‚π

‡®π‡æ◊ËÕÀ¬Õ¥‰°à∑¥≈Õß

Õ‘¡¡Ÿπ´’√—Ë¡·≈–§Õπ®Ÿ‡°µ‚°≈∫ÿ≈‘π

·Õπµ‘´’√—Ë¡‰°à∑’Ë¡’¿Ÿ¡‘§ÿâ¡‡©æ“–µàÕ‡™◊ÈÕ avian

reovirus  ‡µ√π S1133 (‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°

VRI ª√–‡∑»¡“‡≈‡´’¬) ·≈– Rabbit anti - chick IgG

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

fluorescent antibody (IFA) test

°“√‡µ√’¬¡‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡µàÕ‡™◊ÈÕ avian

reovirus  ‡µ√π S1133

À¬Õ¥‡™◊ÈÕ avian reovirus  ‡µ√π S1133 ‡¢â“

ª“°·≈–µ“‰°à∑¥≈Õß Õ“¬ÿ 1 ‡¥◊Õπ µ—«≈– 0.5 ¡≈.

À≈—ß ®“°π—Èπ„π —ª¥“Àå∑’Ë 2 ·≈– 3 ©’¥‡™◊ÈÕ‰«√— 

™π‘¥‡¥’¬«°—π ‡¢â“°√–· ‡≈◊Õ¥‰°à∑¥≈Õß µ—«≈– 1

¡≈. „π«—π∑’Ë 7 À≈—ß©’¥‡™◊ÈÕ§√—Èß ÿ¥∑â“¬ ¶à“‰°à∑¥

≈Õß‡°Á∫Õ‘¡¡Ÿπ´’√—Ë¡ ∑’Ë -20°C ·≈–π”¡“Õÿàπ„π

waterbath ∑’ËÕÿ≥À¿Ÿ¡‘ 56°C π“π 30 π“∑’ °àÕπ„™â

∑¥ Õ∫ cross-virus neutralization test

°“√·¬°‡™◊ÈÕ‰«√— 

∑”°“√·¬°‡™◊ÈÕ‰«√— ¥—ß«‘∏’°“√µàÕ‰ªπ’È

1. °“√·¬°‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°

π”µ—«Õ¬à“ßπÈ”„ ¢Õß‡¬◊ËÕ∫ÿ¢âÕ·≈–¢Õß‡À≈«

¿“¬„π À≈Õ¥≈¡ ¡â“¡·≈–‰µ ·≈–≈”‰ â à«πª≈“¬

©’¥‡¢â“ allantoic cavity (AC) ¢Õß‰¢à‰°àøí°Õ“¬ÿ 10-11

«—π øÕß≈– 0.2 ¡≈. µ—«Õ¬à“ß≈– 7 øÕß µ√«®°“√

‡ª≈’Ë¬π·ª≈ß¢Õß embryo ·≈– chorioallantoic mem-

brane (CAM) ‰¢àøí°∑’Ëµ“¬À≈—ß©’¥ 48 ™—Ë«‚¡ß π”

allantoic fluid ∑¥ Õ∫À“‡™◊ÈÕ Newcastle disease

virus (NDV) ‚¥¬«‘∏’ Haemagglutination & haemag-

glutination inhibition (HA&HI) test  à«πµ—∫ embryo,

CAM ·≈– allantoic fluid π”¡“∫¥√«¡°—π ªíòπ·¬°

πÈ”„ ÕÕ° ©’¥‡¢â“ AC ¢Õß‰¢à‰°à™ÿ¥„À¡à ∑”µàÕÕ’° 2

passages ‡°Á∫‡™◊ÈÕ‰«√— ®“° passage ∑’Ë 3 ∑’Ë -80°C

‡æ◊ËÕπ”‰ª‡æ“–·¬°‡™◊ÈÕ„π CELi cells

2. °“√·¬°‡™◊ÈÕ„π chick embryo liver (CELi)

cells

π”µ—«Õ¬à“ßπÈ”„ ¢Õßµ—∫ embryo, CAM ·≈–

allantoic fluid ®“°µ—«Õ¬à“ß·¬°‡™◊ÈÕ„π‰¢à‰°àøí° pas-

sage ∑’Ë 3 ∫¥√«¡°—π·≈–π”¡“‡æ“–‡≈’È¬ß„π CELi

cells Õ“¬ÿ 3 «—π À≈ÿ¡≈– 0.2 ¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡

Õ∫∑’Ë 37°C „π CO2 incubator π“π 1 ™—Ë«‚¡ß ‡µ‘¡

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ fetal calf serum 1% Õ∫µàÕ„π

CO2 incubator µ√«®æ¬“∏‘ ¿“æ¢Õß‡´≈≈å (cyto-

pathic effect, CPE) ∑ÿ°«—π‡¡◊ËÕµ√«®æ∫ CPE ª√–¡“≥

50-80% ‡°Á∫ culture fluid ‚¥¬ freeze and thaw 1

§√—Èß π”¡“‡æ“–‡≈’È¬ßµàÕ„π CELi cells ™ÿ¥„À¡àÕ’° 5

passages °àÕπ‡æ“–‡≈’È¬ß„π Vero cells

3. °“√·¬°‡™◊ÈÕ„π Vero cells

π” culture fluid ¢Õß CELi cells „π passages

∑’Ë 6 ‡æ“–‡≈’È¬ß„π Vero cells Õ“¬ÿ 1 «—π À≈ÿ¡≈– 0.3
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¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡ Õ∫∑’Ë 37° C „π CO2 incu-

bator π“π 1 ™—Ë«‚¡ß ‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ fetal

calf serum 1% Õ∫µàÕ„π CO2 incubator µ√«® CPE

∑ÿ°«—π ∂â“µ√«®æ∫CPE ª√–¡“≥ 80% π”‡´≈≈å‰ª

freeze and thaw 1 §√—Èß ·≈â«π” culture fluid ‰ª

‡æ“–‡™◊ÈÕ„π Vero cells ™ÿ¥„À¡à ∑” serial passages

„π Vero cells µàÕÕ’° 6 §√—Èß §√—Èß ÿ¥∑â“¬ ‡°Á∫‡™◊ÈÕ

‰«√— ∑’Ë -80°C

°“√µ√«®‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

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

¡“µ√«®À“‡™◊ÈÕ Infectious bursal disease virus(IBDV)

‚¥¬«‘∏’ direct FA test (™âÕß¡“» ·≈–π‘¡‘µ√, 2536)

2. µ√«®°“√µ‘¥‡™◊ÈÕ avian reovirus „π in-

fected CELi cells ·≈– Vero cells ‚¥¬‡æ“–‡≈’È¬ß

‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â„π CELi cells 2 §√—Èß ·≈– Vero

cells 1 §√—Èß ‡¡◊ËÕµ√«®æ∫ CPE π”‡´≈≈å∑’Ë‡≈’È¬ß∫π

coverglass ¿“¬À≈—ßÀ¬Õ¥‡™◊ÈÕ„π CELi cells 24

™—Ë«‚¡ß·≈–„π Vero cells 48 ™¡. ¡“≈â“ß¥â«¬ PBS 1

§√—Èß ·≈â«·™à„π acetone π“π 10 π“∑’ ®“°π—Èππ”

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

«‘∏’°“√¢Õß Kawamura (1977) µ√«®°“√µ‘¥‡™◊ÈÕ avian

reovirus ¥â«¬°≈âÕßø≈ŸÕÕ‡√ ‡´π∑å

°“√∑” Cross -virus neutralization test

„™â«‘∏’ alpha-neutralization test ·∫∫ con-

stant-serum,variable-virus ∑”‰«√— π‘«∑√“‰≈‡´

™—Ëπ‡∑ µå 2 µ—«Õ¬à“ß §◊Õ ‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß avian

reovirus  ‡µ√π S1133 ·≈–‡™◊ÈÕ∑âÕß∑’Ë∑’Ë·¬°‰¥â

·≈–µâÕß°“√∑¥ Õ∫ ∑—Èß 2  ‡µ√πºà“π°“√‡æ“–

‡≈’È¬ß„π Vero cells ¡“·≈â« 7 §√—Èß π”‡™◊ÈÕ‰«√— ∑—Èß 2

 ‡µ√π ¡“‡®◊Õ®“ß∑”‡ªìπ ten-fold dilution µ—Èß·µà

√–¥—∫ 10-1 ∂÷ß 10-8 º ¡‡™◊ÈÕ‰«√— ·µà≈– ‡µ√π°—∫

‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡‡©æ“–µàÕ‡™◊ÈÕ avian reovirus

 ‡µ√π S1133 ∑’Ë‡®◊Õ®“ß 5 ‡∑à“ ®”π«π‡∑à“°—π π”

 à«πº ¡ ’́√—Ë¡-‰«√—  ·™à„π waterbath ∑’ËÕÿ≥À¿Ÿ¡‘ 37°

C π“π 1 ™¡. ·≈â« inoculate  à«πº ¡·µà≈– dilution

ª√‘¡“≥ 0.1 ¡≈./À≈ÿ¡ ∫π Vero cells Õ“¬ÿ 1 «—π

∑’Ë‡≈’È¬ß„π 48-well tissue culture plate  à«πº ¡≈–

4 À≈ÿ¡ ‡æ◊ËÕÀ“‡™◊ÈÕ‰«√— ∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà À≈—ßÕ∫„π

CO2 incubator π“π 1 ™¡. ‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë

‰¡à¡’ fetal calf serum ‡ªìπ à«πº ¡ ª√‘¡“≥ 0.5

¡≈./À≈ÿ¡ Õ∫µàÕ„π CO2 incubator  à«π virus control

∑”‡™àπ‡¥’¬«°—π ·µà„™â MEM ·∑π‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’

√—Ë¡„π«—π∑’Ë 8 Õà“πº≈°“√‡°‘¥ neutralization test

¢Õß‡™◊ÈÕ‰«√— ·µà≈– ‡µ√π π”¡“§”π«≥§à“ TCID50

·≈– neutralizing index (NI) µ“¡«‘∏’¢Õß American

Association of Avian Pathologists (1980)

°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“·≈–

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕß

ºà“π

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå

∏√√¡¥“ π” infected CELi cells ·≈– infected Vero

cells ∑’Ë‡≈’È¬ß∫π coverglass ·≈– inoculate ‡™◊ÈÕ

‰«√— ∑’Ë·¬°‰¥â ́ ÷Ëß‡æ“–‡≈’È¬ß„π CELi cells ·≈– Vero

cells ¡“·≈â« ®”π«π 4 ·≈– 6 §√—Èßµ“¡≈”¥—∫

‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE 50-80% π” coverglass

¡“≈â“ß¥â«¬ PBS 1 §√—Èß ·™à„π 10% buffered forma-

lin 24 ™¡. π”¡“¬âÕ¡¥â«¬ ’ haematoxylin&eosin

(H&E) µ√«®°“√‡°‘¥ inclusion bodies ¥â«¬

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ·∫∫≈”· ß àÕßºà“π (TEM) ‡æ◊ËÕ»÷°…“√Ÿª
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√à“ß·≈–≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â ‡µ√’¬¡

µ—«Õ¬à“ß infected Vero cells ∑’Ë‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— 

∑’Ë·¬°‰¥â passage ∑’Ë 7 ‡æ“–‡≈’È¬ßπ“π 18 ™¡. ‡°‘¥

CPE ª√–¡“≥ 50% ≈â“ß¥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—¥ section „Àâ‰¥â¢π“¥ 700°A ¬âÕ¡¥â«¬

 ’ uranyl acetate ·≈– lead citrate π”‰ªµ√«®¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕßºà“π

(JEOL model TEM-1200)

°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

π”µ—«Õ¬à“ßÕ«—¬«–¿“¬„π‰¥â·°àªÕ¥ À—«„®

µ—∫ ‰µ ·≈– swab ¢Õß‡À≈«¿“¬„π¢âÕ¢“ ¡“‡æ“–

‡™◊ÈÕ∫π blood agar ·≈– MacConkey agar Õ∫∑’Ë 37°

C π“π 18-24 ™¡.®“°π—Èπ‡≈◊Õ°‚§‚≈π’∑’Ë¡’≈—°…≥–

°≈¡πŸπ  ’¢“«∂÷ß ’∑Õß ¡’ hemolysis ·∫∫ double

zone ∫π blood agar ·≈–‰¡à‡®√‘≠∫π MacConkey

agar ¡“¬âÕ¡ ’·°√¡ ·≈–∑¥ Õ∫∑“ß™’«‡§¡’‚¥¬

¥—¥·ª≈ßµ“¡«‘∏’¢Õß Carter and Cole (1990) ·≈–

Barrow and Feltham (1995)

π”‡™◊ÈÕ∑’Ë·¬°‰¥â∑¥ Õ∫À“§«“¡‰«µàÕ¬“

µâ“π®ÿ≈™’æ ‚¥¬«‘∏’ agar disc diffusion test µ“¡

¡“µ√∞“π¢Õß National Committee for Clinical Labo-

ratory Standards (1997)

°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

π”µ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¿“¬„π∑’Ë·™à„π

10% buffered formalin ·≈â« embed „πæ“√“øîπ

µ—¥„Àâ¡’§«“¡Àπ“ 5 ‰¡§√Õπ·≈â«¬âÕ¡¥â«¬ ’ H&E

µ√«®°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¥â«¬

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

º≈

º≈°“√·¬°‡™◊ÈÕ‰«√— 

®“°°“√©’¥µ—«Õ¬à“ßπÈ”„ ¢Õß‡¬◊ËÕ∫ÿ¢âÕ·≈–

¢Õß‡À≈«¿“¬„π À≈Õ¥≈¡ ¡â“¡·≈–‰µ ·≈–≈”‰ â

 à«πª≈“¬ ‡¢â“ AC ¢Õß‰¢à‰°àøí° æ∫«à“‰¢à‰°àøí°∑’Ë

©’¥µ—«Õ¬à“ß À≈Õ¥≈¡ ¡â“¡·≈–‰µ ·≈–≈”‰ â à«π

ª≈“¬ µ“¬µ—Èß·µà passage ·√° „π«—π∑’Ë 3-5 ®”π«π

3 øÕß  à«π‰¢àøí°∑’Ë©’¥µ—«Õ¬à“ß‡¬◊ËÕ∫ÿ¢âÕ·≈–

¢Õß‡À≈«¿“¬„π µ“¬„π passage ∑’Ë 2 ·≈– 3 „π

«—π∑’Ë 3 ·≈– 5 À≈—ß©’¥ ®”π«π 4 øÕß embryo

·§√–·°√Áπ ¡’≈”µ—« ’·¥ß (haemorrhage) µ—∫·≈–

¡â“¡¡’¢π“¥„À≠à µ√«®æ∫À¬àÕ¡‡π◊ÈÕµ“¬ ’‡À≈◊Õß

∑’Ëº‘«µ—∫ ∑’Ë CAM µ√«®æ∫®ÿ¥‡π◊ÈÕµ“¬ ’¢“« ¢π“¥

ª≈“¬‡¢Á¡À¡ÿ¥°√–®“¬∫π CAM  à«π‰¢àøí°∑’Ë¶à“

„π«—π∑’Ë 7 À≈—ß©’¥ µ√«®æ∫ embryo ¡’¢π“¥‡≈Á°

°«à“ª°µ‘ µ—∫·≈–¡â“¡¡’¢π“¥‚µ æ∫À¬àÕ¡‡π◊ÈÕ

µ“¬∑’Ëº‘«µ—∫

®“°°“√µ√«® allantoic fluid ‚¥¬«‘∏’ HA&HI

test µ√«®‰¡àæ∫‡™◊ÈÕ Newcastle disease virus (NDV)

‡¡◊ËÕπ”µ—«Õ¬à“ß embryo ¢Õß‰¢à‰°àøí°∑’Ëµ“¬

„π passage 3 ‡æ“–‡™◊ÈÕ„π CELi cells µ√«®æ∫

°“√‡°‘¥CPE Õ¬à“ß√«¥‡√Á«¿“¬„π 24 ™¡. „π pas-

sage ·√° ‡ªìπ·∫∫ syncytium formation (Figure 1)

§◊Õºπ—ß‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ‰«√— ®–À“¬‰ª ‡°‘¥ cell fu-

sion „π«—π∂—¥‰ª®–≈Õ° æ∫ giant cells ≈Õ¬Õ¬Ÿà„π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ

πÕ°®“°π’È‡¡◊ËÕπ” culture fluid ¢Õß CELi

cells „π passage ∑’Ë 6 ‡æ“–‡≈’È¬ß„π Vero cells
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µ√«®æ∫ CPE „π«—π∑’Ë 2 À≈—ßÀ¬Õ¥‡™◊ÈÕ ‡ªìπ·∫∫

syncytium formation æ∫‡ªìπ°≈ÿà¡ cell fusion ∫π

monolayer ‡¡◊ËÕ∑” serial passage „π Vero cells CPE

®–‡°‘¥Õ¬à“ß√«¥‡√Á« µ—Èß·µà passage ∑’Ë 2 ‚¥¬µ√«®

æ∫¿“¬„π 24 ™¡.À≈—ß®“°π—Èπ„π«—π∂—¥‰ª syncytial

cells ®–¡’¢π“¥„À≠à æ∫°“√‡°‘¥ CPE ∂÷ß 90% ¢Õß

monolayer (Figure 2) ‡¡◊ËÕπ” infected CELi cells

·≈– infected Vero cells ¬âÕ¡¥â«¬ ’ H&E µ√«®æ∫

eosinophilic intracytoplasmic inclusion bodies ¿“¬„π

multinucleate syncytia ¢Õß‡´≈≈å∑—Èß Õß™π‘¥ ‡™◊ÈÕ

‰«√— ∑’Ë·¬°‰¥â‡√’¬°«à“ ‡µ√π Kb538/40

º≈°“√µ√«®¥â«¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

1. ®“°°“√µ√«®À“‡™◊ÈÕ IBDV„π‡π◊ÈÕ‡¬◊ËÕ‰µ

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

‰¡àæ∫‡™◊ÈÕ IBDV ‚¥¬«‘∏’ direct FA. test

2. ®“°°“√π” infected CELi cells ·≈– in-

fected Vero cells ¡“µ√«®À“‡™◊ÈÕ avian reovirus

Figure 1 Syncytial-type CPE in avian reovirus-infected CELi cells.

a) uninfected culture   b) infected culture.
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‚¥¬«‘∏’ indirect FA. test µ√«®æ∫°“√‡√◊Õß· ß

¢Õß‡™◊ÈÕ avian reovirus „π cytoplasm ·≈–¬—ßæ∫

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

‡¡Á¥ (granular fluorescent masses) °√–®“¬„π cyto-

plasm ¢Õß multinucleate syncytia „π‡´≈≈å∑—Èß Õß

™π‘¥ (Figure 3)

º≈°“√∑” cross-virus neutralization test

®“°°“√∑”‰«√— π‘«∑√“‰≈‡´™—Ëπ‡∑ µå

√–À«à“ß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â°—∫‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡µàÕ

‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß avian reovirus  ‡µ√π S1133 æ∫

«à“‡™◊ÈÕ∑’Ë∑”°“√∑¥ Õ∫ “¡“√∂π‘«∑√“‰≈´å ·Õπµ‘

´’√—Ë¡‡©æ“–µàÕ‡™◊ÈÕ avian reovirus  ‡µ√π S1133‰¥â

‚¥¬¡’§à“ NI ‡∑à“°—∫ 2.0  à«π homologous antiserum

¡’§à“ NI ‡∑à“°—∫ 2.5 §à“ NI ¢Õß‡™◊ÈÕ‰«√— ∑—Èß Õß

·µ°µà“ß°—π 0.5 · ¥ß«à“‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â‡ªìπ‡™◊ÈÕ

avian reovirus

Figure 2 Focal areas of cell fusion of the adapted avian reovirus strain Kb538/40 in Vero cells

a) uninfected culture b) infected culture.
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º≈°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

·∫∫≈”· ß àÕßºà“π

®“°°“√π” infected Vero cells µ√«®À“

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

≈”· ß àÕßºà“π µ√«®æ∫°≈ÿà¡¢ÕßÕπÿ¿“§‰«√— 

‡√’¬ß‡ªìπ·∂«Õ¬Ÿà„π cytoplasm ¢Õß‡´≈≈å ‡ªìπ‡™◊ÈÕ

‰«√— „π°≈ÿà¡¢Õß Reoviridae ¡’≈—°…≥–‡ªìπÀ°

‡À≈’Ë¬¡ (icosahedral) ¡’ core Õ¬Ÿàµ√ß°≈“ß¡’ capsid 2

™—Èπ ‰¡à¡’ enveloped ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 60-80

nm. (Figure 4)

º≈°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

®“°°“√π”ªÕ¥ À—«„® µ—∫ ‰µ ·≈– swab

¢Õß‡À≈«¿“¬„π¢âÕ¢“¢Õß‰°àªÉ«¬¡“‡æ“–∫π blood

agar ·≈– MacConkey agar  “¡“√∂·¬°‡™◊ÈÕ Sta-

phylococcus aureus ‰¥â®“°∑ÿ°Õ«—¬«–∑’Ë‡æ“–‡™◊ÈÕ ‚¥¬

‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë ‡æ“–‰¥â¡’‚§‚≈π’ ’ ‡À≈◊Õß∑Õß

hemolysis ·∫∫ double zone ∫π blood agar (Figure

Figure 3 Intracytoplasmic fluorescence and large granular masses of syncytial cells inoculated with

avian reovirus strain Kb538/40 a) infected CELi cells b) infected Vero cells.

(Indirect fluorescent antibody test).



20 «“√ “√ —µ«·æ∑¬å ªï∑’Ë 11 ©∫—∫∑’Ë 2 2544

Figure 4 Electron micrograph of reovirus strain Kb538/40 isolated from a lame broiler chicken in the

cytoplasm of Vero cells.

5) ·≈–‰¡à‡®√‘≠∫π MacConkey agar ¡’√Ÿª√à“ß°≈¡

µ‘¥ ’·°√¡∫«° ‡¡◊ËÕπ”¡“∑¥ Õ∫∑“ß™’«‡§¡’„Àâº≈

Mobile (-), Catalase (+), Oxidase (-), Oxidation-

Fermatation (F) ·≈– Glucose (+) ´÷Ëß· ¥ß«à“‡ªìπ

‡™◊ÈÕ„π°≈ÿà¡ Staphylococcus ·≈–‡™◊ÈÕ∑’Ë·¬°‰¥â„Àâº≈

∫«°°—∫°“√∑¥ Õ∫ Coagulase, Dnase, Mannitol

·≈– Maltose · ¥ß«à“‡ªìπ‡™◊ÈÕ Staphylococcus

aureus (Carter and Cole,1990; Barrow and

Feltham,1995)

®“°°“√∑¥ Õ∫À“§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“

µâ“π®ÿ≈™’æ æ∫«à“ ‡™◊ÈÕ¡’§«“¡‰« (sensitive) µàÕ¬“

Bacitracin, Cephalothin, Chloramphenicol,

Gentamycin, Kanamycin, Novobiocin, Polymycin B

·≈–Sulfamethoxazone+Trimethoprim ·≈–‡™◊ÈÕ¥◊ÈÕ

(resistant) µàÕ¬“ Ampicillin, Cloxacillin, Erythromy-

cin, Lincomycin, Neomycin, Norfloxacin, Oxytetra-

cycline, Penicillin G ·≈– Streptomycin

º≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

®“°°“√µ√«®√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ æ∫

‡™◊ÈÕ·∫§∑’‡√’¬√Ÿª√à“ß°≈¡ (coccoid) „π nodular le-

sions ¿“¬„πªÕ¥ ∑’ËÀ—«„®æ∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

heterophil, macrophage ·≈– lymphocyte

cells·∑√°Õ¬Ÿà√–À«à“ß‡ âπ„¬°≈â“¡‡π◊ÈÕÀ—«„®·≈–

æ∫‡¬◊ËÕÀÿâ¡À—«„®Õ—°‡ ∫  à«π∑’Ëµ—∫æ∫°≈ÿà¡

lymphocyte cells °√–®“¬Õ¬Ÿà√Õ∫Ê portal area

«‘®“√≥å

‚√§¢âÕÕ—°‡ ∫∑’Ëæ∫„π‰°à°√–∑ß∑’Ë®—ßÀ«—¥

°√–∫’Ë§√—Èßπ’È ‰°àªÉ«¬· ¥ßÕ“°“√¢âÕ∫«¡·≈–‰¡à

‡§≈◊ËÕπ‰À« °“√À“ “‡Àµÿ¢Õß‚√§®÷ß‡ªìπ ‘Ëß ”§—≠

‡π◊ËÕß®“°¡’À≈“¬ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥¢âÕÕ—°‡ ∫„π‰°à

°“√·¬°‡™◊ÈÕ avian reovirus ®“°µ—«Õ¬à“ß —µ«åªÉ«¬

Õ“®„™â‰¢à‰°àøí°À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ß°Á‰¥â Guneratne

et al.(1982) »÷°…“°“√·¬°‡™◊ÈÕ avian reovirus æ∫«à“

°“√©’¥µ—«Õ¬à“ß‡¢â“ yolk sac (YS) À√◊Õ inoculate

≈ß„π CELi cells ‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥ ¡’§«“¡‰« ŸßµàÕ

°“√·¬°‡™◊ÈÕ avian reovirus ·≈–„Àâ virus titers „π

√–¥—∫ Ÿß¥â«¬  à«πµ—«Õ¬à“ß∑’Ë„™â„π°“√·¬°‡™◊ÈÕ ∂â“
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„™âÕÿ®®“√–®–·¬°‡™◊ÈÕ‰¥â„π passage ·√° ·µà∂â“

„™â‡¬◊ËÕ∫ÿ¢âÕ®–µ√«®æ∫æ¬“∏‘ ¿“æ¢Õß embryo À√◊Õ

CELi cells„π passage ∑’Ë 2 „π°“√·¬°‡™◊ÈÕ avian

reovirus ®“°‰°àªÉ«¬„π§√—Èßπ’È ©’¥µ—«Õ¬à“ß‡¢â“ allan-

toic cavity (AC) ∑—Èßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ·¬°‡™◊ÈÕ‰«

√— Õ◊ËπÊ∑’ËÕ“®‡°‘¥√à«¡ ‡™àπ‡™◊ÈÕ NDV À≈—ß©’¥

µ—«Õ¬à“ßµ√«®æ∫ «‘°“√¢Õß embryo ·≈– CAM

 Õ¥§≈âÕß°—∫√“¬ß“π°“√·¬°‡™◊ÈÕ avian reovirus

¢Õß Glass et al.(1973) ∑’Ë©’¥‡¢â“∑“ß YS ·≈– AC,

Guneratne et al. (1982) ∑’Ë©’¥‡¢â“ YS, CAM ·≈– AC

·≈– Hieronymus et al.(1983) ∑’Ë·¬°‡™◊ÈÕ avian reo-

virus ‚¥¬©’¥µ—«Õ¬à“ß‡¢â“ AC, CAM ·≈– YS ·µà

 Õß√“¬·√°µ√«®‰¡àæ∫°“√µ“¬·≈–«‘°“√¢Õß em-

bryo ‡¡◊ËÕ©’¥‡¢â“ AC ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß®“°

µ—«Õ¬à“ß∑’Ë„™â·¬°‡™◊ÈÕ¡’ virus titers „π√–¥—∫ Ÿß

‚¥¬‡©æ“–„πÕÿ®®“√– ∑—Èßπ’È‡π◊ËÕß®“°‰°àªÉ«¬®–¢—∫

‡™◊È Õ ‰«√—   „πª√‘¡“≥ Ÿ ßÕÕ°¡“°—∫Õÿ®®“√–

(Olson,1980) À√◊ÕÕ“®‡ªìπ‡æ√“–‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â

¡’§«“¡√ÿπ·√ß Ÿß (Hieronymus et al.,1983; Tang et

al., 1987a) ‡¡◊ËÕπ”µ—«Õ¬à“ß¢Õß‰¢àøí°∑’Ëµ“¬ ‡æ“–

‡≈’È¬ß„π CELi cells µ√«®æ∫ CPE Õ¬à“ß√«¥‡√Á«

¿“¬„π 24 ™¡.‡ªìπ·∫∫ syncytium formation ‡¡◊ËÕ

¬âÕ¡¥â«¬ ’ H&E µ√«®æ∫ eosinophilic intracyto-

plasmic inclusion bodies ´÷Ëß‡ªìπ≈—°…≥–¢Õß‡™◊ÈÕ

reovirus (van der Heide,1977; Guneratne et al.1982)

‡¡◊ËÕπ”‡™◊ÈÕ avian reovirus ∑’Ë·¬°‰¥â‰ª‡æ“–‡≈’È¬ß„π

Vero cells ́ ÷Ëß‡ªìπ mammalian cell line µ√«®æ∫ CPE

≈—°…≥–‡ªìπ°≈ÿà¡¢Õß cell fusion  Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß Barta et al.(1984) ·≈– Wilcox et al.

(1985) ∑’Ë∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ avian reovirus  ‡µ√π

WVU2937 ·≈– ‡µ√π RAM-1 µ“¡≈”¥—∫ ´÷Ëß‡™◊ÈÕ

RAM-1 ‡ªìπ  ‡µ√π‡¥’¬«„π 6  ‡µ√π∑’Ë∑”°“√

»÷°…“·≈–∑”„Àâ‡°‘¥ CPE „π Vero cells °“√ adap-

tation ¢Õß‡™◊ÈÕ avian reovirus „π Vero cells ¡’

ª√–‚¬™πå„™â„π°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ avian

reovirus ·≈–∑¥ Õ∫‚√§π’È∑“ß´’√—Ë¡«‘∑¬“

‡π◊ËÕß®“°ª√–À¬—¥‡«≈“·≈–§à“„™â®à“¬ ‡æ√“–‡ªìπ

‡´≈≈å‡æ“–‡≈’È¬ßµàÕ‡π◊ËÕß  “¡“√∂ subculture ‰¥â

·≈–„™â‡«≈“‡µ√’¬¡‡´≈≈å‡æ’¬ß 1 «—π

„π°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ avian reovirus

Figure 5 Staphylococcus aureus (B-hemolysis) on bovine blood agar.
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∑”‰¥âÀ≈“¬«‘∏’ °“√„™â«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ¬”·≈–®”‡æ“– Ÿß „Àâº≈°“√

∑¥ Õ∫‡√Á« ®“°°“√µ√«® syncytial cells ¢Õß CELi

·≈– Vero cells µ√«®æ∫°“√‡√◊Õß· ß‡©æ“–„π à«π

cytoplasm ¢Õß‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ ·≈–°≈ÿà¡Õπÿ¿“§

‰«√— ¡’≈—°…≥–‡ªìπ granular masses (Glass et

al.,1972; Guneratne et al.,1982) ®“°°“√∑” cross-

virus neutralization test æ∫«à“‡™◊ÈÕ avian reovirus

∑’Ë·¬°‰¥â “¡“√∂π‘«∑√“‰≈´å‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡

‡©æ“–µàÕ‡™◊ÈÕ avian reovirus  ‡µ√π S1133 · ¥ß

«à“‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â¡’ antigenic relationship °—∫

reovirus ‡µ√π S1133 „π°“√»÷°…“√Ÿª√à“ß·≈–

≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ·∫∫≈”· ß àÕßºà“π ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®—¥

Õ¬Ÿà„π°≈ÿà¡ Reoviridae ·≈–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

60-80 nm. µ√«®æ∫‡©æ“–„π cytoplasm ¢Õß

‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ‰«√—  (Glass et al.,1973; Rosenberger

and Olson, 1997)

‡™◊ÈÕ Staphylococcus aureus ∑’Ë·¬°‰¥â®“°

¢âÕ‡ªìπ‡™◊ÈÕ·∑√°´âÕπ∑’Ë¡—°‡°‘¥µ“¡¡“À≈—ß reoviral

arthritis (Kibenge et al.,1982) πÕ°®“°π’È¬—ßæ∫‡™◊ÈÕ

„πªÕ¥ À—«„® µ—∫ ·≈–‰µ‰°àªÉ«¬· ¥ß∂÷ß°“√µ‘¥

‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ (bacteraemia) °“√·¬°‡™◊ÈÕ S.

aureus  π—∫ πÿπº≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’Ë

æ∫‡™◊ÈÕ·∫§∑’‡√’¬√Ÿª√à“ß°≈¡„πªÕ¥  à«π°“√

µ√«®æ∫√Õ¬‚√§„π°≈â“¡‡π◊ÈÕÀ—«„® Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß van der Heide (1977) ·≈– Rosenberger

and Olson (1997)∑’Ëæ∫°“√·∑√°µ—«¢Õß heterophils

„π°≈â“¡‡π◊ÈÕÀ—«„®‰°à∑’Ëµ‘¥‡™◊ÈÕ avian reovirus „π

√“¬ß“ππ’È¬—ßµ√«®æ∫ macrophage ·≈– lymphocyte

cells ¥â«¬ ‡π◊ËÕß®“°¡’°“√µ‘¥‡™◊ÈÕ S. aureus ‡ªìπ

 “‡Àµÿ√à«¡

®“°°“√»÷°…“¢Õß MacKenzie and Bains

(1976) ·≈– Kibenge et al.(1982) æ∫«à“‚√§¢âÕ·≈–

‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ ‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ avian reovirus

‡ªìπ “‡Àµÿπ”°àÕπ ·µà‰°à®–‰¡à· ¥ßÕ“°“√ªÉ«¬

(subclinical) ‡™◊ÈÕ‰«√— ®–∑”≈“¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π

(Rinehart and Rosenberger, 1983) ∑”„Àâ‡°‘¥°“√

µ‘¥‡™◊ÈÕÕ◊ËπÊ·∑√°´âÕπ‰¥âßà“¬ ∑’Ëæ∫∫àÕ¬§◊Õ‡™◊ÈÕ S.

aureus ´÷Ëß¡’Õ¬Ÿà„π ‘Ëß·«¥≈âÕ¡ ∑”„Àâ‚√§√ÿπ·√ß¢÷Èπ

‰°à®–· ¥ßÕ“°“√æ√âÕ¡∑—Èß¡’«‘°“√¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕ

Õ—°‡ ∫ (MacKenzie and Bains,1976; Kibenge et

al.,1982) ¥—ßπ—Èπ°“√§«∫§ÿ¡‡™◊ÈÕ S. aureus „πΩŸß®÷ß

‡ªìπ ‘Ë ß ”§—≠∑’Ë ™à «¬≈¥§«“¡ Ÿ≠‡ ’ ¬≈ß‰¥â

πÕ°®“°π’È°“√∑¥ Õ∫§«“¡‰«¢Õß¬“ªØ‘™’«π–®–

∑”„Àâ‡≈◊Õ°™π‘¥¢Õß¬“‰¥â∂Ÿ°µâÕß Tanner (1994)

·π–π”„Àâ„™â Novobiocin ¢π“¥ 200-350 °√—¡º ¡

Õ“À“√ 1 µ—π ®–„Àâº≈¥’„π°“√√—°…“°“√µ‘¥‡™◊ÈÕ S.

aureus

√“¬ß“ππ’È‡ªìπ°“√¬◊π¬—π°“√‡°‘¥‚√§ reoviral

arthritis/ tenosynovitis „π‰°à°√–∑ß„π¿“§„µâ¢Õß

ª√–‡∑»‰∑¬ πÕ°®“°π’È‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â “¡“√∂

π”‰ªæ—≤π“‡µ√’ ¬¡ ‡ªìπ™’ «¿—≥±å ‡æ◊Ë Õµ√«®

·Õπµ‘∫Õ¥’„πø“√å¡‰°àµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥π. æ.π‘¡‘µ√ ‰µ√«π“∏√√¡ ºŸâ

‡™’Ë¬«™“≠¥â“π«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å∑’Ë π—∫ πÿπ

°“√»÷°…“ Dr.S. Taniguchi ºŸâ‡™’Ë¬«™“≠™“«≠’ËªÿÉπ∑’Ë

™à«¬¬◊π¬—πº≈∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ Mr.K.T.Lim ·Ààß

Veterinary Research Institute Õ‘‚ª√å ª√–‡∑»

¡“‡≈‡´’¬∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå‡™◊ÈÕ avian reovirus
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