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During 1994-1999, infectious agents associated with different disease conditions were investigated in

three separate outbreaks of disease in southern Thailand. The first outbreak was in native chickens from

Nakhon Si Thammarat province resulting in sudden death with liver and kidney congestions. The second was

in 38-day-old broilers from Krabi province. The lame birds showed signs of depression and bilateral hock

joints swelling. The last case was in 19-week-old laying chickens from Phang-nga province manifested by

depression, paleness and greenish-diarrhea. The causative agents were isolated in embryonating chicken eggs
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and chick embryo liver (CELi) cells. A characteristic cytopathic effect (CPE) of multinucleated syncytial cells

and progressive detachment of cells from the monolayer into culture fluid was apparent in the first passage in

CELi cells within 24 hours postinoculation (PI). The isolates were adapted to replicate in Vero cells and the

CPE characterized by focal areas of cell fusion occurred 48 hours PI. The indirect fluorescent antibody test

demonstrated viral antigens characterized by granular fluorescent masses in the cytoplasm of large multinu-

cleated syncytial cells in both cell types. Cross-virus neutralization test revealed an antigenic relationship

between the three separate isolates and avian reovirus strain S1133. Transmission electron microscopic

study of 3 agents showed the nonenveloped, icosahedral particles, 60-80 nm in diameter with a double-capsid

shell and it formed crystalline arrays in the cytoplasm of infected Vero cells. The viruses designated NK 917/

37, Kb 538/40 and Pn 1212/42 were classified in the family Reoviridae. Coagulase-positive Staphylococcus
aureus were also recovered from the lame bird of the second outbreak and considered as a secondary

invader. These findings confirmed a variety of clinical signs caused by avian reovirus infection in three

species of chicken in southern Thailand.

Key words : chicken, avian reovirus, CELi cells, indirect fluorescent antibody test,
         southern Thailand
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»÷°…“°“√·¬°‡™◊ÈÕ avian reovirus ®“°‰°àªÉ«¬∑’Ë àß¡“™—π Ÿµ√∑’Ë»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ „π√–À«à“ßªï

æ.». 2537-2542 ®”π«π 3 √“¬®“° 3 ®—ßÀ«—¥¿“§„µâ¢Õßª√–‡∑»‰∑¬ ‰°àªÉ«¬√“¬∑’Ë 1 ‡ªìπ‰°àæ◊Èπ‡¡◊Õß‰¡à∑√“∫Õ“¬ÿ

®“°®—ßÀ«—¥π§√»√’∏√√¡√“™ · ¥ßÕ“°“√µ“¬°√–∑—πÀ—π µ√«®æ∫√Õ¬‚√§∑’Ëµ—∫·≈–‰µ¡’‡≈◊Õ¥§—Ëß ‰°àªÉ«¬√“¬∑’Ë 2 ‡ªìπ

‰°à°√–∑ßÕ“¬ÿ 38 «—π ®“°®—ßÀ«—¥°√–∫’Ë · ¥ßÕ“°“√¢âÕ¢“ à«π hock joint ∫«¡∑—Èß Õß¢â“ß  à«π√“¬ ÿ¥∑â“¬‡ªìπ‰°à

‰¢àÕ“¬ÿ 19  —ª¥“Àå®“°®—ßÀ«—¥æ—ßß“ · ¥ßÕ“°“√´÷¡ Àπâ“´’¥ Õÿ®®“√–‡À≈« ’‡¢’¬« ∑”°“√·¬°‡™◊ÈÕ‰«√— ®“°Õ«—¬«–

¿“¬„π·≈–Õÿ®®“√–¢Õß‰°àªÉ«¬∑—Èß 3 √“¬‚¥¬„™â‰¢à‰°àøí°·≈–‡´≈≈å‡æ“–‡≈’È¬ß®“°µ—∫‡ÕÁ¡∫√‘‚Õ‰°à µ√«®æ∫æ¬“∏‘

 ¿“æ¢Õß‡´≈≈å (CPE) ‡ªìπ·∫∫ syncytium formation „π passage ·√° ¿“¬„π 24 ™—Ë«‚¡ß À≈—ßÀ¬Õ¥‡™◊ÈÕ „π

‰°àªÉ«¬∑ÿ°√“¬ ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â “¡“√∂‡æ‘Ë¡®”π«π„π Vero cells „Àâ CPE ·∫∫ syncytium formation ‚¥¬æ∫

°≈ÿà¡‡´≈≈å¢π“¥„À≠à∫π monolayer µ√«®¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect fluorescent antibody test æ∫°“√

‡√◊Õß· ß„π cytoplasm ¢Õß multinucleated syncytial cells ∑—Èß Õß™π‘¥ ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°‰°àªÉ«¬∑—Èß 3 √“¬

π‘«∑√“‰≈´åÕ‘¡¡Ÿπ´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ avian reovirus Õâ“ßÕ‘ß ‡µ√π S1133 ®“°°“√π” infected Vero cells µ√«®¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕßºà“π µ√«®æ∫Õπÿ¿“§‰«√— „π°≈ÿà¡ Reoviridae „π cytoplasm ¢Õß‡´≈≈å

¡’√Ÿª√à“ß icosahedral ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 60-80 nm. ·≈–¡’ capsid 2 ™—Èπ ‡√’¬°‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°‰°àªÉ«¬√“¬∑’Ë

1, 2 ·≈– 3 «à“ ‡™◊ÈÕ NK917/37, Kb538/40 ·≈– Pn1212/42 µ“¡≈”¥—∫ ®“°°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬ æ∫‡™◊ÈÕ Staphylo-

coccus aureus ™π‘¥∑’Ë„Àâº≈∫«°°—∫ coagulase ‡ªìπ‡™◊ÈÕ·∑√°´âÕπ„π‰°àªÉ«¬√“¬∑’Ë Õß √“¬ß“ππ’È¬◊π¬—π°“√‡°‘¥‚√§

√’‚Õ‰«√— „π‰°à„π¿“§„µâ¢Õßª√–‡∑»‰∑¬

‡™◊ÈÕ avian reovirus (ARV) °àÕ„Àâ‡°‘¥‚√§„π —µ«å
ªï°À≈“¬™π‘¥ ‰¥â·°à ‰°à ‰°àß«ß ‡ªì¥ Àà“π ·≈–π°À≈“¬æ—π∏ÿå

‡™àπ π°„π °ÿ≈ psittacine (McNulty, 1993; Ro-

senberger and Olson,1997 ; Conzo et al., 2001)
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‡™◊ÈÕπ’È‡ªìπ “‡Àµÿ∑’Ë ”§—≠¢Õß‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π
‰°à (viral  arthritis/tenosynovitis) (Glass et al., 1973 ;

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

πÕ°®“°π’È¬—ß∑”„Àâ‡°‘¥°≈ÿà¡Õ“°“√¢Õß‚√§„πÀ≈“¬√–∫∫
¢Õß√à“ß°“¬  ‰¥â·°à  √–∫∫∑“ß‡¥‘πÕ“À“√  (Dutta and

Pomeroy , 1967 ; Lenz et al.,1998) ∑“ß‡¥‘πÀ“¬„®
(McNulty,1993 ; Rosenberger and Olson,1997) ‡ªìπ
 “‡Àµÿ°“√µ“¬‡©’¬∫æ≈—π„π≈Ÿ°‰°à°√–∑ß (Bagust and

Westbury, 1975) ·≈–æ∫‡ªìπ “‡ÀµÿÀ√◊Õ “‡Àµÿ√à«¡¢Õß
¿“«–°“√¥Ÿ¥´÷¡Õ“À“√º‘¥ª°µ‘·≈–°√–¥Ÿ°æ√ÿπ„π‰°à°√–∑ß
(runting, malabsorption and osteoporosis) (van der

Heide et al., 1981 ; Rosenberger et al., 1998)

‡™◊ÈÕ ARV ‡ªìπ double-stranded RNA virus „π
°≈ÿà¡ Reoviridae Õπÿ¿“§‰«√— ª√–°Õ∫¥â«¬  core Õ¬Ÿà
µ√ß°≈“ß·≈–¡’ capsid 2 ™—Èπ (double capsid shell) ‰¡à¡’
envelope ¡’√Ÿª√à“ß·∫∫ icosahedral ¡’¢π“¥ 60-80 nm.

(Nibert et al., 1996 ; Rosenberger and Olson, 1997)

‡™◊ÈÕπ’È∑πµàÕ§«“¡√âÕπ‡™àπ∑’ËÕÿ≥À¿Ÿ¡‘ 60 oC ‰¥âπ“π 8-10

™—Ë«‚¡ß ·≈–∑’Ë 56 oC π“π 22-24 ™—Ë«‚¡ß µ—«‡™◊ÈÕ¬—ß¡’§«“¡
∑π∑“πµàÕ “√‡§¡’æ«° lipid solvent  ‡™àπ  Õ’‡∏Õ√å ·≈–
§≈Õ‚√øÕ√å¡ ·≈–∑’Ë pH 3 ·µà‡™◊ÈÕ®–∂Ÿ°∑”≈“¬¥â«¬‡Õ∑∏“πÕ≈
§«“¡‡¢â¡¢âπ 70% ·≈– “√≈–≈“¬‰Õ‚Õ¥’π§«“¡‡¢â¡¢âπ
0.5% (Rosenberger and Olson,1997)  ‡™◊ÈÕ ARV ‰¡à¡’
§ÿ≥ ¡∫—µ‘∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à  ‰°àß«ß  ‡ªì¥  ‚§  ÀπŸ
·≈–‡≈◊Õ¥¡πÿ…¬å°≈ÿà¡‚Õ‡°“–°≈ÿà¡°—π  (Robertson  and

Wilcox, 1986) æ∫‡™◊ÈÕπ’È„πÀ≈“¬ª√–‡∑»∑’Ë¡’°“√‡≈’È¬ß‰°à
·≈–‰°àß«ß ∑—Èß„π∑«’ª¬ÿ‚√ª ‡Õ‡™’¬ Õ‡¡√‘°“ ·≈–ÕÕ ‡µ√‡≈’¬
πÕ°®“°·¬°‡™◊ÈÕ ARV ‰¥â®“°‰°àªÉ«¬„πÀ≈“¬°≈ÿà¡Õ“°“√
·≈â« ¬—ßæ∫‡™◊ÈÕ„π‰°àªÉ«¬·∫∫‰¡à· ¥ßÕ“°“√ (subclinical

infection) ·≈–„πÕÿ®®“√–‰°àª°µ‘Õ’°¥â«¬  (Rosenberger

and Olson, 1997) „π°“√·¬°‡™◊ÈÕ ARV  “¡“√∂‡æ“–
·¬°‡™◊ÈÕ‰¥â®“°µàÕ¡‡∫Õ√å´à“  µ—∫  ·≈–≈”‰ â‡≈Á°¢Õß‰°àªÉ«¬
(Jones et al., 1989; Czekaj et al.,1999) πÕ°®“°π’È
Õ“®·¬°‰¥â®“°¡â“¡  ‰µ  À≈Õ¥≈¡ ·≈–Õÿ®®“√–¢Õß‰°àªÉ«¬
 à«π„π√“¬∑’Ë· ¥ßÕ“°“√¢âÕÕ—°‡ ∫  “¡“√∂·¬°‡™◊ÈÕ‰«√— 
‰¥â®“°¢Õß‡À≈«¿“¬„π¢âÕ  ‡ âπ‡ÕÁπ  ·≈–‡¬◊ËÕ∫ÿ¢âÕ  (Mc-

Nulty, 1993; Rosenberger et al., 1998)  ‚¥¬∑”°“√
‡æ“–·¬°‡™◊ÈÕ„π‰¢à‰°àøí°À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ß∑’Ë‡µ√’¬¡®“°

‰µ‰°àÀ√◊Õµ—∫¢Õß‡ÕÁ¡∫√‘‚Õ‰¢à‰°àøí°  (Guneratne et al.,

1982;  McNulty, 1993;  Rosenberger et al., 1998)

Wood et al. (1980) ®”·π°‡™◊ÈÕ ARV ∑’Ë·¬°‰¥â®“°‰°à
„πª√–‡∑» À√—∞Õ‡¡√‘°“   À√“™Õ“≥“®—°√  ‡¬Õ√¡π’·≈–
≠’ËªÿÉπ   ‚¥¬«‘∏’π‘«∑√“‰≈‡´™—Ëπ‡∑ µåæ∫«à“¡’Õ¬à“ßπâÕ¬  11

´’‚√‰∑ªá Conzo et al., (2001) »÷°…“‡™◊ÈÕ ARV ∑’Ë·¬°‰¥â
®“°π°·°â« 2  “¬æ—π∏ÿå ∑’Ëª√–‡∑»Õ‘µ“≈’  æ∫«à“¡’ anti-

genicity ·µ°µà“ß°—∫‡™◊ÈÕ ARV ∑’Ë·¬°‰¥â®“°‰°à Õ“°“√
·≈–§«“¡√ÿπ·√ß¢Õß‚√§¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ·≈–§«“¡‰«¢Õß —µ«å
ªÉ«¬  §«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ‰«√— ·≈–∑“ß∑’Ë‡™◊ÈÕ‰«√— ‡¢â“ Ÿà
√à“ß°“¬ (Montgomery et al., 1985 ;  Rosenberger and

Olson,  1997)  „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 ¡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¡“» ·≈–§≥–
(2544)  √“¬ß“π°“√·¬°‡™◊ÈÕ Avian reovirus  ®“°‡¬◊ËÕ∫ÿ
¢âÕ à«π hock joint √à«¡°—∫‡™◊ÈÕ Staphylococcus  aureus

„π‰°à°√–∑ß∑’Ë· ¥ßÕ“°“√¢âÕÕ—°‡ ∫  ‚¥¬∑”°“√‡æ“–·¬°
‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°·≈–‡´≈≈åµ—∫¢Õß‡ÕÁ¡∫√‘‚Õ

√“¬ß“ππ’È°≈à“«∂÷ß≈—°…≥–¢Õß‚√§µ‘¥‡™◊ÈÕ∑’Ë¡’ “‡Àµÿ
®“°‡™◊ÈÕ ARV ∑’Ëæ∫„π‰°à„π 3 ®—ßÀ«—¥¿“§„µâ¢Õßª√–‡∑»
‰∑¬   √«¡∑—Èß°“√·¬°‡™◊ÈÕ·≈–æ‘ Ÿ®πå‡™◊ÈÕ„πÀâÕßªØ‘∫—µ‘°“√
‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§„π∑âÕß∑’Ë‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

ª√–«—µ‘ —µ«åªÉ«¬

∑”°“√»÷°…“‰°àªÉ«¬ 3 √“¬ ®“° 3 ®—ßÀ«—¥¿“§„µâ∑’Ë
 àß¡“™—π Ÿµ√À“ “‡Àµÿ¢Õß‚√§∑’Ë»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§
 —µ«å¿“§„µâ  „π√–À«à“ßªï æ.». 2537-2542  ‰°àªÉ«¬· ¥ß
Õ“°“√·µ°µà“ß°—π¥—ßπ’È  ‰°àªÉ«¬√“¬∑’Ë 1  àßµ√«®„π‡¥◊Õπ
æƒ»®‘°“¬π æ.». 2537 ‡ªìπ‰°àæ—π∏ÿåæ◊Èπ‡¡◊Õß‰¡à√–∫ÿÕ“¬ÿ
®“°®—ßÀ«—¥π§√»√’∏√√¡√“™ ‰¡à‡§¬∑”«—§ ’́πªÑÕß°—π‚√§„¥Ê
‰°àªÉ«¬µ“¬°√–∑—πÀ—π  ¡’Õ—µ√“°“√ªÉ«¬·≈–µ“¬ 8/30

(26.67%)  √“¬∑’Ë 2  àßµ√«®„π‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2540

‡ªìπ‰°à°√–∑ßÕ“¬ÿ 38 «—π ®“°®—ßÀ«—¥°√–∫’Ë ‰°àªÉ«¬· ¥ß
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Õ“°“√  ¢âÕ¢“ à«π hock joint Õ—°‡ ∫∫«¡∑—Èß 2 ¢â“ß ‡¥‘π
‰¡à‰¥â·≈–π—Ëß∫π¢âÕ¢“ ‰¡à√–∫ÿÕ—µ√“°“√ªÉ«¬·≈–µ“¬  à«π√“¬
 ÿ¥∑â“¬ àßµ√«®„π‡¥◊Õπæƒ»®‘°“¬π æ.». 2542  ‡ªìπ‰°à‰¢à
Õ“¬ÿ 19  —ª¥“Àå ®“°®—ßÀ«—¥æ—ßß“ ‰°àªÉ«¬· ¥ßÕ“°“√´÷¡
∂à“¬‡À≈« ’‡¢’¬« ºÕ¡ ‰¡à°‘πÕ“À“√ ¡’Õ—µ√“°“√ªÉ«¬·≈–µ“¬
16/1850 (0.85%)

Õÿª°√≥å·≈–«‘∏’°“√

‰°à∑¥≈Õß·≈–‰¢à‰°àøí°

‰¥â®“°æàÕ-·¡à‰°àæ—π∏ÿå‰«∑å‡≈§ŒÕ√åπ∑’Ë‡≈’È¬ß„π‚√ß‡√◊Õπ
 —µ«å∑¥≈Õß¢Õß»Ÿπ¬å«‘®—¬·≈–™—π Ÿµ√‚√§ —µ«å¿“§„µâ  ‰¡à‡§¬
∑”«—§´’πªÑÕß°—π‚√§∑ÿ°™π‘¥    π”¡“øí°„πµŸâøí°Õÿ≥À¿Ÿ¡‘
37 oC „™â©’¥‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√— ‡¡◊ËÕÕ“¬ÿ 10-11 «—π ·≈–„™â
‡µ√’¬¡ chick embryo liver (CELi) cells ‡¡◊ËÕÕ“¬ÿ 14 «—π
Õ’° à«πøí°‡ªìπµ—«·≈–‡≈’È¬ß®π∂÷ßÕ“¬ÿ 1 ‡¥◊Õπ‡æ◊ËÕ„™â‡µ√’¬¡
‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡µàÕ‡™◊ÈÕ ARV  ‡µ√π S1133 ‡æ◊ËÕ„™â„π
°“√∑¥ Õ∫ cross-neutralization test

‡´≈≈å‡æ“–‡≈’È¬ß

‡´≈≈å∑’Ë„™â„π°“√·¬°‡™◊ÈÕ‰«√— ¡’ 2 ™π‘¥ §◊Õ
1. Chick embryo liver (CELi) cells  ∑”°“√

‡µ√’¬¡‡´≈≈åµ“¡«‘∏’°“√¢Õß  ™âÕß¡“» ·≈–§≥– (2536)

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

nimum essential medium (MEM) ¡’ tryptose phos-

phate broth 0.3%, fetal calf serum 10%, ‡æππ‘´‘≈≈‘π
·≈– ‡µ√ª‚µ¡—¬´‘π §«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 100 ¬Ÿπ‘µ·≈– 100

¡°./¡≈. µ“¡≈”¥—∫·≈– NaHCO
3
 1.125 ¡°./¡≈. ‡≈’È¬ß„π

6-well tissue culture plate ¡’ coverglass Õ¬Ÿà¿“¬„πµŸâÕ∫
(5% CO

2 
, 90% humidity, 37 oC) π”¡“„™â·¬°‡™◊ÈÕ‡¡◊ËÕ

‡´≈≈å¡’Õ“¬ÿ 3 «—π
2. Vero cell line (African green monkey kid-

ney cells) ‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ë¡’ à«πª√–°Õ∫
‡À¡◊Õπ CELi cells ·µà¡’ L-glutamine 0.03% ‡ªìπ à«π
ª√–°Õ∫√à«¡ ‡≈’È¬ß„π 6-well tissue culture plate Õ∫„π
µŸâÕ∫ (5% CO

2
, 90% humidity, 37 oC) π”¡“„™â·¬°‡™◊ÈÕ

‡¡◊ËÕ‡´≈≈å¡’Õ“¬ÿ 1 «—π

Õ‘¡¡Ÿπ´’√—Ë¡·≈–§Õπ®Ÿ‡°µ‚°≈∫ÿ≈‘π

·Õπµ‘´’√—Ë¡‰°à®”‡æ“–µàÕ‡™◊ÈÕ ARV  ‡µ√π S1133

·≈– rabbit anti-chick IgG FITC (Sigma®) ‡æ◊ËÕ„™â
æ‘ Ÿ®πå‡™◊ÈÕ‰«√— ‚¥¬«‘∏’  indirect  fluorescent  antibody

(IFA) test

‡™◊ÈÕ‰«√— 

‡™◊ÈÕ ARV  ‡µ√π S1133 ‡ªìπ‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß  ‡™◊ÈÕ
π’È‡æ“–‡≈’È¬ß„π chicken kidney (CK) cells ¡“·≈â« 15

§√—Èß ®“° Veterinary Research Institute (VRI) ª√–‡∑»
¡“‡≈‡´’¬  π”¡“‡æ“–‡≈’È¬ß„π Vero cells ∑’Ë»Ÿπ¬å«‘®—¬·≈–
™—π Ÿµ√‚√§ —µ«å¿“§„µâÕ’° 7 §√—Èß ®÷ßπ”¡“„™â‡ªìπÕ‘¡¡Ÿ‚π‡®π
À¬Õ¥‰°à∑¥≈Õß‡æ◊ËÕ‡µ√’¬¡‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡

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

 ‡µ√π S1133

À¬Õ¥‡™◊ÈÕ ARV  ‡µ√π S1133 ‡¢â“ª“°·≈–µ“‰°à
∑¥≈Õß 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‰¥â ∑’Ë -20 oC ·≈–π”¡“Õÿàπ„π waterbath ∑’Ë
Õÿ≥À¿Ÿ¡‘ 56 oC π“π 30 π“∑’  °àÕπ„™â∑¥ Õ∫ cross-

neutralization test

°“√ºà“´“°·≈–°“√‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕ·¬°‡™◊ÈÕ

∑”°“√ºà“´“°‰°àªÉ«¬·µà≈–√“¬Ê ≈– 2 µ—« æ∫√Õ¬
‚√§¥—ßπ’È  §◊Õ  ‰°àªÉ«¬√“¬∑’Ë 1  æ∫µ—∫·≈–‰µ¡’‡≈◊Õ¥§—Ëß  (con-

gestion) ≈”‰ â∫«¡ (swollen) ·≈–¡’‡≈◊Õ¥§—Ëß ∂ÿß≈¡Õ—°‡ ∫
(airsacculitis) ¡’≈—°…≥–¢ÿàπ¡—«  ‰°àªÉ«¬√“¬∑’Ë 2 æ∫ÀπÕß
„π¢âÕ à«π hock joint ‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ (synovitis) Õ«—¬«–
¿“¬„πæ∫µ—∫  ¡â“¡  ‰µ ·≈–µàÕ¡‡∫Õ√å´à“∫«¡·≈–¡’‡≈◊Õ¥
§—Ëß ∑’ËªÕ¥æ∫‡≈◊Õ¥§—Ëß  ‰°àªÉ«¬√“¬∑’Ë 3 µ√«®æ∫µ—∫¡’¢π“¥
„À≠à·≈–¡’‡≈◊Õ¥§—Ëß ‰µ¡’‡≈◊Õ¥§—Ëß ∑”°“√‡°Á∫Õ«—¬«–¿“¬„π
‰°àªÉ«¬∑ÿ°√“¬  ‰¥â·°à À≈Õ¥≈¡  ¡â“¡  ‰µ  ·≈–≈”‰ â à«π
ª≈“¬ „π√“¬∑’Ë 2  ‡°Á∫‡¬◊ËÕ∫ÿ¢âÕ·≈–¢Õß‡À≈«¿“¬„π√à«¡¥â«¬
π”¡“∫¥·¬° ∑”‡ªìπ 10% organ suspension „π phos-

phate buffer saline (PBS)  pH 7.2  ªíòπ·¬°πÈ”„  à«π
∫π (supernatant) ÕÕ°  π”¡“°√Õßºà“π°√–¥“…°√Õß



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 24 ©∫—∫∑’Ë 2 ‡¡.¬.-¡‘.¬. 2545
°“√·¬°‡™◊ÈÕ avian reovirus ®“°‰°àªÉ«¬„π¿“§„µâ¢Õßª√–‡∑»‰∑¬

™âÕß¡“»  Õ—πµ√‡ π ·≈–§≥–333

¢π“¥ 0.45 µm ‡°Á∫µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ -80 oC ®π°«à“®–
„™â·¬°‡™◊ÈÕ‰«√—    à«π°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬ ‡°Á∫Õ«—¬«–
¿“¬„π ‰¥â·°à ªÕ¥ À—«„® µ—∫ ‰µ ·≈–„π‰°àªÉ«¬√“¬∑’Ë 2 „™â
 ”≈’ªÑ“¬‡™◊ÈÕ®“°¢Õß‡À≈«„π¢âÕ¢“

°“√µ√«®∑“ß‰«√— «‘∑¬“

1. °“√·¬°‡™◊ÈÕ‰«√—  (Virus isolation)

∑”°“√·¬°‡™◊ÈÕ‰«√— ¥—ß«‘∏’°“√µàÕ‰ªπ’È
1.1 °“√·¬°‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°

π”µ—«Õ¬à“ß∑’Ë‡µ√’¬¡¢÷Èπ ©’¥‡¢â“ allantoic

cavity (AC) ¢Õß‰¢à‰°àøí°Õ“¬ÿ 10-11 «—π ª√‘¡“≥ 0.2 ¡≈./
øÕß µ—«Õ¬à“ß≈– 7 øÕß µ√«®°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ÕÁ¡∫√‘‚Õ
·≈– chorioallantoic membrane (CAM) ‰¢àøí°∑’Ëµ“¬
À≈—ß©’¥‡™◊ÈÕ 48 ™—Ë«‚¡ß  π” allantoic fluid ∑¥ Õ∫À“‡™◊ÈÕ
π‘«§“ ‡´‘≈‰«√—  (NDV) ‚¥¬«‘∏’ haemagglutination (HA)

test °—∫ 0.5% ‡¡Á¥‡≈◊Õ¥·¥ß‰°à ‡°Á∫‡ÕÁ¡∫√‘‚Õ, CAM ·≈–
allantoic fluid ∫¥√«¡°—πªíòπ·¬°πÈ”„ ÕÕ° ©’¥‡¢â“ AC

‰¢à‰°àøí°™ÿ¥„À¡à ∑”µàÕÕ’° 2 passages ‡°Á∫‡™◊ÈÕ‰«√— ∑’Ë·¬°
‰¥â„π passage ∑’Ë 3 ∑’Ë -80 oC ‡æ◊ËÕ„™â·¬°‡™◊ÈÕ„π CELi

cells

1.2 °“√·¬°‡™◊ÈÕ„π‡´≈≈å‡æ“–‡≈’È¬ß
1.2.1 °“√·¬°‡™◊ÈÕ„π CELi cells

π”µ—«Õ¬à“ß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°‰¢à
‰°àøí° „π passage ∑’Ë 3 ‡æ“–‡™◊ÈÕ„π CELi cells À≈ÿ¡≈–
0.2 ¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡ Õ∫„πµŸâÕ∫ (5% CO

2 
, 90%

humidity, 37 oC) π“π 1 ™—Ë«‚¡ß  ‡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 ‡¡◊ËÕ
µ√«®æ∫ CPE  ª√–¡“≥ 50-80% ‡°Á∫ culture fluid

‚¥¬ freeze and thaw 1 §√—Èß π”¡“‡æ“–‡≈’È¬ßµàÕ„π CELi

cells ™ÿ¥„À¡àÕ’° 2-6 §√—Èß °àÕπ‡æ“–‡≈’È¬ß„π Vero cells π”
culture fluid Õ’° à«π¡“∑¥ Õ∫°“√‡°“–°≈ÿà¡°—π (Hae-

magglutination) °—∫‡¡Á¥‡≈◊Õ¥·¥ß¢Õß ‰°à  ¡â“  «—«  ·°–
°√–µà“¬ ·≈–ÀπŸ¢“« ∑’Ë¡’§«“¡‡¢â¡¢âπ 0.5%

1.2.2 °“√·¬°‡™◊ÈÕ„π Vero cells

π” culture fluid ∑’Ë‡æ“–‡≈’È¬ß„π
CELi cells 3-7 §√—Èß  ‡æ“–‡≈’È¬ß„π Vero cells Õ“¬ÿ 1 «—π
«‘∏’°“√‡À¡◊Õπ°“√·¬°‡™◊ÈÕ„π CELi cells µ√«® CPE ∑ÿ°

«—π ‡¡◊ËÕµ√«®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 passage „π Vero cells Õ’°
6 §√—Èß §√—Èß ÿ¥∑â“¬‡°Á∫‡™◊ÈÕ‰«√— ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -80 oC

2. °“√µ√«®‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å (Immuno-

fluorescent test)

∑”°“√µ√«®¬◊π¬—π°“√µ‘¥‡™◊ÈÕ ARV „π infected

CELi cells ·≈– Vero cells À≈—ß‡æ“–‡≈’È¬ß‡™◊ÈÕ∑âÕß∑’Ë
‰«√— ∑’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 ·≈– Vero cells

48 ™—Ë«‚¡ß ≈â“ß¥â«¬ PBS 1 §√—Èß ·™à„π acetone 10 π“∑’
‡æ◊ËÕ fix ‡´≈≈å  ®“°π—Èππ”  coverglass  ¡“µ√«®‚¥¬«‘∏’
indirect FA test ‚¥¬¬âÕ¡µ—«Õ¬à“ß¥â«¬·Õπµ‘´’√—Ë¡®”‡æ“–
µàÕ‡™◊ÈÕ ARV  ‡µ√π S1133 ·≈– rabbit anti-chick IgG

FITC µ“¡«‘∏’°“√¢Õß Kawamura(1977) µ√«®¥â«¬°≈âÕß
ø≈ŸÕÕ‡√ ‡´π∑å

°“√∑” Cross - neutralization test

„™â«‘∏’ alpha neutralization test µ“¡«‘∏’°“√¢Õß
Thayer ·≈– Beard (1998) ‚¥¬π”‡™◊ÈÕ∑âÕß∑’Ë‰«√— ∑’Ë·¬°
‰¥â∑—Èß 3 °“√√–∫“¥¢Õß‚√§ ·≈–‡™◊ÈÕ ARV  ‡µ√π S1133

∑’Ë‡æ“–‡≈’È¬ß„π Vero cells ¡“·≈â« 7-8 §√—Èß ∑¥ Õ∫ cross-

neutralization test °—∫‰Œ‡ªÕ√åÕ‘¡¡Ÿπ´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ
ARV  ‡µ√π S1133 ∑’Ë‡®◊Õ®“ß 5 ‡∑à“ „π«—π∑’Ë 8 Õà“πº≈
°“√‡°‘¥ neutralization test ¢Õß‡™◊ÈÕ‰«√— ∑—Èß 4  ‡µ√π
π”¡“§”π«≥À“§à“ neutralizing index (NI)

°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß·≈–°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈§µ√Õπ·∫∫≈”· ß àÕßºà“π (Light and transmission

electron microscopy)

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß π”
infected CELi cells ·≈– infected Vero cells  ∑’Ë‡≈’È¬ß∫π
coverglass ·≈– inoculate ‡™◊ÈÕ∑âÕß∑’Ë∑’Ë·¬°‰¥â∑—Èß 3 °“√
√–∫“¥   ‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE ª√–¡“≥ 50-80%

≈â“ß coverglass ¥â«¬ PBS 1 §√—Èß ·™à„π‡¡∑∏“πÕ≈π“π
5 π“∑’  π”¡“¬âÕ¡ ’  Giemsa π“π 10 π“∑’  ·≈â«µ√«®
¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß
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 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ
·∫∫≈”· ß àÕßºà“π (TEM) ‡µ√’¬¡µ—«Õ¬à“ß  infected  Vero

cells  ∑’Ë‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— ∑âÕß∑’Ë·µà≈– ‡µ√π„π  passage

∑’Ë 6-7 ‡æ“–‡≈’È¬ßπ“πª√–¡“≥ 18 ™—Ë«‚¡ß  µ√«®æ∫°“√
‡°‘¥ CPE 50% ≈â“ß‡´≈≈å¥â«¬ phosphate  buffer (pH7.4)

3 §√—Èß ¢Ÿ¥º‘« monolayer π”‡´≈≈å¡“ªíòπ¥â«¬‡§√◊ËÕßÀ¡ÿπ
‡À«’Ë¬ß§«“¡‡√Á« 3,000 √Õ∫/π“∑’   π“π 10 π“∑’  fix

µ–°Õπ‡´≈≈å¥â«¬ 2.5% glutaraldehyde ·≈– 1% osmium

tetroxide ∑’Ë 4 oC µ“¡≈”¥—∫ ºà“π°√–∫«π°“√ ¥÷ßπÈ”ÕÕ°
(dehydration) ¥â«¬ alcohol series  ®“°π—Èπ infiltrate

·≈– embed ¥â«¬ epon mixture ‡æ◊ËÕ∑”‡ªìπ∫≈ÁÕ§ µ—¥
µ—«Õ¬à“ß„Àâ‰¥â¢π“¥ 700oA ¬âÕ¡ ’¥â«¬ uranyl acetate  ·≈–
lead citrate »÷°…“√Ÿª√à“ß·≈–≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ·µà≈–
 ‡µ√π¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕßºà“π
(JEOL model TEM-1200)

°“√µ√«®∑“ß·∫§∑’‡√’¬«‘∑¬“

π”µ—«Õ¬à“ßÕ«—¬«–¿“¬„π ‰¥â·°à  ªÕ¥,  µ—∫,  À—«„®
·≈–‰µ‰°àªÉ«¬∑ÿ°√“¬ ·≈– ”≈’ªÑ“¬‡™◊ÈÕ®“°¢Õß‡À≈«¿“¬„π
¢âÕ¢“‰°àªÉ«¬√“¬∑’Ë 2 ‡æ“–·¬°‡™◊ÈÕ∫π blood agar ·≈–
MacConkey agar Õ∫∑’Ë 37 oC π“π 18-24 ™—Ë«‚¡ß µ√«®
°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ À“°æ∫‚§‚≈π’‡°‘¥¢÷Èπ π”¡“¬âÕ¡ ’
·°√¡  ·≈–∑¥ Õ∫∑“ß™’«‡§¡’‚¥¬¥—¥·ª≈ßµ“¡«‘∏’°“√¢Õß
Carter ·≈– Cole (1990) ·≈– Barrow ·≈– Feltham

(1995) ·≈–π”‡™◊ÈÕ∑’Ë·¬°‰¥â∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ
‚¥¬«‘∏’ agar disc diffusion test  µ“¡¡“µ√∞“π¢Õß
National Committee for Clinical Laboratory Stand-

ard (1997)

º≈

º≈°“√µ√«®∑“ß‰«√— «‘∑¬“

®“°°“√©’¥µ—«Õ¬à“ß∑’Ë‰¥â®“°‰°àªÉ«¬∑—Èß 3 √“¬  ‡¢â“
AC ‰¢à‰°àøí° ‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√— æ∫«à“ ‡ÕÁ¡∫√‘‚Õ¢Õß‰¢à‰°à
øí°∑’Ë©’¥µ—«Õ¬à“ßµ“¬„π passage ·√° „π«—π∑’Ë 3-5 ®”π«π
1-3 øÕß  à«π‰¢à‰°àøí°∑’Ë©’¥µ—«Õ¬à“ß‡¬◊ËÕ∫ÿ¢âÕ·≈–¢Õß‡À≈«
¿“¬„πµ“¬„π passage ∑’Ë 2 ·≈– 3 „π«—π∑’Ë 3-5 À≈—ß©’¥
®”π«π 3-4 øÕß  µ√«®æ∫‡ÕÁ¡∫√‘‚Õ·§√–·°√Áπ  ≈”µ—«¡’

 ’·¥ß µ—∫·≈–¡â“¡¡’¢π“¥„À≠à µ√«®æ∫À¬àÕ¡‡π◊ÈÕµ“¬ ’
‡À≈◊Õß∑’Ëº‘«µ—∫ CAM Àπ“µ—«·≈–¡’®ÿ¥‡π◊ÈÕµ“¬ ’¢“«¢π“¥
ª≈“¬‡¢Á¡À¡ÿ¥°√–®“¬∫π CAM  à«π‰¢à‰°àøí°∑’Ë¶à“„π«—π
∑’Ë 7 µ√«®æ∫‡ÕÁ¡∫√‘‚Õ¡’¢π“¥‡≈Á°°«à“ª°µ‘ µ—∫·≈–¡â“¡¡’
¢π“¥„À≠à æ∫À¬àÕ¡‡π◊ÈÕµ“¬∑’Ëº‘«µ—∫ ®“°°“√µ√«® allan-

toic fluid ‚¥¬«‘∏’ HA test ‰¡àæ∫‡™◊ÈÕ NDV

‡¡◊ËÕπ”µ—«Õ¬à“ß‡ÕÁ¡∫√‘‚Õ‰¢à‰°àøí°∑’Ëµ“¬„π passage

∑’Ë 3 ¢Õß‡™◊ÈÕ∑âÕß∑’Ë‰«√— ·µà≈– ‡µ√π  ‡æ“–‡™◊ÈÕ„π CELi

cells µ√«®æ∫ CPE ‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬„π 24 ™—Ë«‚¡ß
„π passage ·√° ∑—Èß 3  ‡µ√π ‡ªìπ·∫∫ syncytium for-

mation °≈à“«§◊Õºπ—ß‡´≈≈å‡°‘¥°“√√«¡µ—«°—π‡ªìπ‡´≈≈å¢π“¥
„À≠à¡’≈—°…≥– multinucleated giant cells (Figure 1) ́ ÷Ëß
µàÕ¡“®–À≈ÿ¥ÕÕ° æ∫ giant cells ≈Õ¬Õ¬Ÿà„πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à ¡â“ «—«
·°– °√–µà“¬ ·≈–ÀπŸ¢“« ‡°“–°≈ÿà¡°—π

πÕ°®“°π’È‡¡◊ËÕπ”‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â  ‡æ“–‡≈’È¬ß„π
Vero cells µ√«®æ∫ CPE ∑—Èß 3  ‡µ√π ¿“¬„π 48 ™—Ë«‚¡ß
À≈—ßÀ¬Õ¥‡™◊ÈÕ ‡ªìπ·∫∫ syncytium formation ‚¥¬ºπ—ß
‡´≈≈å‡°‘¥°“√√«¡µ—«°—π  µ√«®æ∫°≈ÿà¡‡´≈≈å¢π“¥„À≠à∫π
monolayer ‡¡◊ËÕ∑” serial passage „π Vero cells  CPE

®–‡°‘¥Õ¬à“ß√«¥‡√Á«‚¥¬µ√«®æ∫¿“¬„π 24 ™—Ë«‚¡ß  syn-

cytial cells ¡’¢π“¥„À≠à ª√–°Õ∫¥â«¬π‘«‡§≈’¬ ®”π«π
¡“°Õ¬Ÿàµ√ß°≈“ß (Figure 2) ‡√’¬°‡™◊ÈÕ∑âÕß∑’Ë‰«√— ∑’Ë·¬°‰¥â
®“°‰°àªÉ«¬√“¬∑’Ë 1, 2 ·≈– 3 «à“ NK 917/37,  Kb 538/40

·≈– Pn 1212/42  µ“¡≈”¥—∫
‡¡◊ËÕ∑”°“√æ‘ Ÿ®πå‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â‚¥¬«‘∏’ indirect

FA test  µ√«®æ∫°“√‡√◊Õß· ß¢Õß‡™◊ÈÕ ARV „π cyto-

plasm ¢Õß‡´≈≈å∑’Ë‡°‘¥°“√√«¡µ—«°—π  ∑—Èß CELi cells ·≈–
Vero  cells  ‚¥¬æ∫°“√‡√◊Õß· ß¢Õß°≈ÿà¡Õπÿ¿“§‰«√— ¡’
≈—°…≥–‡ªìπ‡¡Á¥¡’¢π“¥·µ°µà“ß°—π  (granular  fluores-

cent masses) °√–®“¬„π cytoplasm ¢Õß‡´≈≈å∑’Ë√«¡µ—«
°—π (Figure 3)

®“°°“√æ‘ Ÿ®πå‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ cross-neutraliza-

tion  °—∫‰Œ‡ªÕ√åÕ‘¡¡Ÿπ ’́√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß ARV

 ‡µ√π S1133 æ∫«à“‡™◊ÈÕ∑âÕß∑’Ë∑—Èß 3  ‡µ√π “¡“√∂π‘«-
∑√“‰≈´åÕ‘¡¡Ÿπ´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ ARV  ‡µ√π S1133 ‚¥¬
¡’§à“ NI ‡∑à“°—∫ 1.75 „π√“¬∑’Ë 1, 2.0 ·≈– 2.75 „π√“¬∑’Ë 2
·≈– 3 µ“¡≈”¥—∫  à«π homologous antiserum ¡’§à“ NI

‡∑à“°—∫ 2.5
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Figure 1. Syncytium formation induced by avian reovirus field isolate in chick embryo liver (CELi)

cells at 24 hrs. postinoculation (PI). (A and C) uninfected cells ; (B and D) ARV-infected

cells.(bottom row) Cells were fixed with methanol and stained with Giemsa.

Figure 2. Focal areas of cell fusion induced by the adapted avian reovirus in Vero cells at

48 hrs.PI. (A and C) uninfected cultures ; (B and D) ARV-infected cultures.

(bottom row) Cells were fixed with methanol and stained with Giemsa.
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Figure 3. Intracytoplasmic fluorescence of chick embryo liver cells (A) and Vero cells (B).

Indirect  fluorescent antibody staining.

A B

º≈°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß

 àÕßºà“π

®“°°“√π” infected Vero cells ∑’Ë‡æ“–·¬°‡™◊ÈÕ
∑âÕß∑’Ë‰«√— ·µà≈– ‡µ√π   »÷°…“√Ÿª√à“ß·≈–≈—°…≥–¢Õß
Õπÿ¿“§‰«√—   ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß
 àÕßºà“π  µ√«®æ∫°≈ÿà¡Õπÿ¿“§‰«√— ‡√’¬ß‡ªìπ·∂« (crys-

talline arrays) Õ¬Ÿà„π cytoplasm ¢Õß‡´≈≈å ‡™◊ÈÕ‰«√— ¡’
√Ÿª√à“ß·∫∫ icosahedral ¡’ core Õ¬Ÿàµ√ß°≈“ß¢π“¥ 30-

40 nm. ‡ªìπ electron dense ·≈–¡’ capsid 2 ™—Èπ (dou-

Figure 4. Transmission electron micrograph of ARV-infected Vero cells that had a large cytoplasmic

inclusions. The inclusions comprises crystalline arrays of icosahedral particles with central

electron dense cores and double-capsid shell. The inset shows arrays of virions at higher

magnification.

ble-capsid shell) ‰¡à¡’ envelope Õπÿ¿“§‰«√— ¡’¢π“¥
‡ âπºà“»Ÿπ¬å°≈“ß 60-80 nm. (Figure 4)

º≈°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

®“°°“√π”µ—«Õ¬à“ßªÕ¥  À—«„®  µ—∫ ·≈–‰µ‰°àªÉ«¬
∑ÿ°√“¬ ·≈–¢Õß‡À≈«¿“¬„π¢âÕ¢“‰°àªÉ«¬√“¬∑’Ë 2 ‡æ“–·¬°
‡™◊ÈÕ∫π blood agar ·≈– MacConkey agar  „Àâº≈¥—ßπ’È
„π‰°àªÉ«¬√“¬∑’Ë 1 ·≈– 3 µ√«®æ∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥∑’Ë‰¡à
∑”„Àâ‡°‘¥‚√§  (non-pathogenic  bacteria)   à«π‰°àªÉ«¬
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√“¬∑’Ë 2   µ√«®æ∫·∫§∑’‡√’¬¡’‚§‚≈π’≈—°…≥–°≈¡πŸπ ’
‡À≈◊Õß∑Õß¡’ hemolysis ·∫∫ double zone ∫π blood

agar ·≈–‰¡à‡®√‘≠∫π MacConkey agar ¡’√Ÿª√à“ß°≈¡
·≈–µ‘¥ ’·°√¡∫«° ‡¡◊ËÕ∑¥ Õ∫∑“ß™’«‡§¡’ ‡™◊ÈÕ∑’Ë·¬°‰¥â„Àâ
º≈∫«°°—∫°“√∑¥ Õ∫ Coagulase, DNase, Mannitol ·≈–
Maltose  · ¥ß«à“‡ªìπ‡™◊ÈÕ Staphylococcus aureus

(Carter and Cole, 1990; Barrow and Feltham, 1995)

‚¥¬·¬°‰¥â®“°∑ÿ°Õ«—¬«–∑’Ë‡æ“–·¬°‡™◊ÈÕ
®“°°“√π”‡™◊ÈÕ Staph. aureus ¡“∑¥ Õ∫À“§«“¡

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

µàÕ¬“ Bacitracin, Cephalothin, Chloramphenicol,

Gentamycin, Kanamycin, Novobiocin, Polymycin B

·≈–  Sulphamethazone+Trimethoprim  ·≈–‡™◊ÈÕ¥◊ÈÕ (re-

sistant) µàÕ¬“ Ampicillin, Cloxacillin, Erythromycin,

Lincomycin, Neomycin, Norfloxacin, Oxytetracy-

cline, Penicillin G ·≈– Streptomycin

«‘®“√≥å

®“°°“√«‘π‘®©—¬‰°àªÉ«¬∑—Èß 3 √“¬∑’Ë àßµ√«®®“°  3

®—ßÀ«—¥¿“§„µâ ‚¥¬°“√·¬°‡™◊ÈÕ‰«√— „π‰¢à‰°àøí°·≈–‡´≈≈å
‡æ“–‡≈’È¬ß,  æ‘ Ÿ®πå‡™◊ÈÕ∑’Ë·¬°‰¥â‚¥¬«‘∏’  indirect FA test

·≈–»÷°…“√Ÿª√à“ß¢Õß‡™◊ÈÕ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫
≈”· ß àÕßºà“π · ¥ß«à“‡™◊ÈÕ∑âÕß∑’Ë‰«√— ∑’Ë·¬°‰¥â∑—Èß 3  ‡µ√π
‡ªìπ‡™◊ÈÕ ARV ∑—Èßπ’È‰°àªÉ«¬∑—Èß 3 √“¬· ¥ßÕ“°“√·µ°µà“ß
°—π  √“¬·√°‡ªìπ‰°àæ◊Èπ‡¡◊Õß®“°®—ßÀ«—¥π§√»√’∏√√¡√“™
· ¥ßÕ“°“√µ“¬°√–∑—πÀ—π µ√«®æ∫√Õ¬‚√§∑’Ëµ—∫·≈–‰µ¡’
‡≈◊Õ¥§—Ëß Õ“°“√¢Õß‰°àªÉ«¬„π≈—°…≥–‡™àππ’È Õ¥§≈âÕß°—∫
√“¬ß“π°“√‡°‘¥‚√§∑’Ëª√–‡∑»ÕÕ ‡µ√‡≈’¬‚¥¬ Bagust and

Westbury (1975) æ∫‡ªìπ„π‰°àÕ“¬ÿ 14-38 «—π · ¥ß
Õ“°“√µ“¬°√–∑—πÀ—π µ√«®æ∫√Õ¬‚√§∑’Ëµ—∫·≈–‰µÕ—°‡ ∫
‡™àπ‡¥’¬«°—π  à«π‰°àªÉ«¬√“¬∑’Ë 2 ‡ªìπ‰°à°√–∑ß®“°®—ßÀ«—¥
°√–∫’Ë · ¥ßÕ“°“√¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫ πÕ°®“°µ√«®
æ∫‡™◊ÈÕ ARV ·≈â« ¬—ßæ∫°“√µ‘¥‡™◊ÈÕ Staph. aureus √à«¡
¥â«¬‚¥¬æ∫„π∑ÿ°Õ«—¬«–∑’Ë∑”°“√·¬°‡™◊ÈÕ · ¥ß∂÷ß°“√µ‘¥
‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ (Bacteraemia) ‡™◊ÈÕ ARV ‡ªìπ “‡Àµÿ
 ”§—≠¢Õß‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕÕ—°‡ ∫„π‰°à (Glass et al.,

1973;  Robertson and Wilcox, 1986;   Rosenberger

and Olson, 1997) ·µà¡—°æ∫‡™◊ÈÕÕ◊ËπÊ ·∑√°´âÕπ ‚¥¬
‡©æ“–‡™◊ÈÕ Staph. aureus π—Èπæ∫‰¥â∫àÕ¬§√—Èß (MacKenzie

and Bains, 1976;  Kibenge et al.,1982;  Sharifah et

al., 1989) ∑”„Àâ‚√§√ÿπ·√ß¢÷Èπ °“√§«∫§ÿ¡‡™◊ÈÕ Staph.

aureus „πΩŸß‚¥¬°“√∑¥ Õ∫§«“¡‰«¢Õß¬“µâ“π®ÿ≈™’æ®–
∑”„Àâ‡≈◊Õ°™π‘¥¢Õß¬“‰¥â∂Ÿ°µâÕß   °“√„™â Novobiocin

¢π“¥ 200-350 °√—¡µàÕÕ“À“√ 1 µ—π®–„Àâº≈¥’„π°“√√—°…“
°“√µ‘¥‡™◊ÈÕπ’È„πΩŸß (Tanner, 1994) ‰°àªÉ«¬√“¬ ÿ¥∑â“¬‡ªìπ
‰°à‰¢à· ¥ßÕ“°“√∂à“¬‡À≈«‡ªìππÈ” ́ ÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π
¢Õß Lenz ·≈–§≥– (1998) ∑’Ëµ√«®æ∫‰°à°√–∑ßµ‘¥‡™◊ÈÕ
ARV · ¥ßÕ“°“√≈”‰ âÕ—°‡ ∫ ∂à“¬‡À≈«∑’Ëª√–‡∑» À√—∞
Õ‡¡√‘°“  ‰°àªÉ«¬√“¬·√°·≈–√“¬ ÿ¥∑â“¬µ√«®‰¡àæ∫‡™◊ÈÕ
·∫§∑’‡√’¬™π‘¥ ∑’Ë°àÕ„Àâ‡°‘¥‚√§  ∑”„Àâ‡™◊ËÕ«à“‡™◊ÈÕ ARV ‡ªìπ
 “‡Àµÿ ”§—≠¢Õß°“√‡°‘¥‚√§∑—Èß 2 √“¬

®“°°“√»÷°…“‰°àªÉ«¬∑—Èß 3 √“¬ ÷́Ëß· ¥ßÕ“°“√
µà“ß°—π„πÀ≈“¬°≈ÿà¡Õ“°“√  ‚√§µ‘¥‡™◊ÈÕ‰«√— ·≈–·∫§∑’‡√’¬
Õ◊Ëπ  Õ“®¡’Õ“°“√·≈–«‘°“√§≈â“¬°—π  ¥—ßπ—Èπ°“√·¬°‡™◊ÈÕ
‡æ◊ËÕÀ“ “‡ÀµÿÀ√◊Õ “‡Àµÿ√à«¡®÷ß‡ªìπ ‘Ëß ”§—≠  „π°“√·¬°‡™◊ÈÕ
ARV π—ÈπÕ“®„™â‰¢à‰°àøí°À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ß‡™àπ CK À√◊Õ
CELi cells °Á‰¥â Guneratne et al. (1982) »÷°…“°“√
·¬°‡™◊ÈÕ ARV æ∫«à“ °“√©’¥µ—«Õ¬à“ßÕ«—¬«–¢Õß —µ«åªÉ«¬
‡¢â“ yolk sac (YS) À√◊Õ‡æ“–‡≈’È¬ß„π CELi cells ‡ªìπ«‘∏’
∑’Ë¥’∑’Ë ÿ¥ ¡’§«“¡‰« ŸßµàÕ°“√·¬°‡™◊ÈÕ ARV ·≈–¬—ß„Àâ‡™◊ÈÕ
‰«√— „π√–¥—∫ Ÿß¥â«¬  ·µà°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√— „π
‡´≈≈å‡æ“–‡≈’È¬ß®–∑”‰¥âßà“¬°«à“·≈– –¥«°°«à“ ‚¥¬µ√«®
≈—°…≥–æ¬“∏‘ ¿“æ¢Õß‡´≈≈å (CPE) ∑’Ë‡°‘¥¢÷Èπ ·≈–π”
coverglass  ¡“µ√«®¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√—   ¥â«¬«‘∏’
Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å °“√·¬°‡™◊ÈÕ ARV „π§√—Èßπ’È©’¥
µ—«Õ¬à“ß‡¢â“ allantoic cavity (AC) ∑—Èßπ’È¡’®ÿ¥ª√– ß§å
‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√— Õ◊ËπÊ ∑’ËÕ“®‡°‘¥√à«¡‡™àπ‡™◊ÈÕ NDV Õ¬à“ß‰√
°Áµ“¡°“√»÷°…“π’È “¡“√∂·¬°‡™◊ÈÕ ARV ‰¥â„π passage

·√°®“°µ—«Õ¬à“ßÕÿ®®“√– ·≈–®“°‡¬◊ËÕ∫ÿ¢âÕ¢Õß‰°àªÉ«¬√“¬∑’Ë
2 „π passage ∑’Ë 2 ‚¥¬©’¥‡¢â“ AC «‘°“√¢Õß‡ÕÁ¡∫√‘‚Õ·≈–
CAM  Õ¥§≈âÕß°—∫√“¬ß“π°“√·¬°‡™◊ÈÕ ARV ¢Õß Glass

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

(1982) ∑’Ë©’¥‡¢â“ YS, CAM ·≈– AC ·≈– Hieronymus

et al. (1983) ∑’Ë©’¥‡¢â“ AC, CAM ·≈– YS ·µà 2 √“¬
·√°µ√«®‰¡àæ∫°“√µ“¬·≈–«‘°“√¢Õß‡ÕÁ¡∫√‘‚Õ‡¡◊ËÕ©’¥‡¢â“
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AC ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß®“°µ—«Õ¬à“ß∑’Ë„™â·¬°‡™◊ÈÕ‰¥â®“°
 —µ«åªÉ«¬∑’Ë¡’‰«√— ‰µ‡µÕ√å„π√–¥—∫ Ÿß‚¥¬‡©æ“–„πÕÿ®®“√–
‡π◊ËÕß®“° —µ«åªÉ«¬®–¢—∫‡™◊ÈÕ‰«√— „πª√‘¡“≥ ŸßÕÕ°¡“°—∫
Õÿ®®“√– (Olson, 1980)  À√◊ÕÕ“®‡ªìπ‡æ√“–‡™◊ÈÕ‰«√— ∑’Ë·¬°
‰¥â¡’§«“¡√ÿπ·√ß Ÿß  (Hieronymus et al.,1983;  Tang

et al., 1987)

‡¡◊ËÕ‡æ“–‡™◊ÈÕ∑âÕß∑’Ë‰«√— ∑’Ë·¬°‰¥â®“°‰¢à‰°àøí° ≈ß„π
CELi cells µ√«®æ∫ CPE ‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á« ¿“¬„π
24 ™—Ë«‚¡ß„π passage ·√° ‡ªìπ·∫∫ syncytium forma-

tion ‚¥¬‡´≈≈åµ—∫√«¡µ—«°—π‡ªìπ‡´≈≈å¢π“¥„À≠à ¿“¬„π
ª√–°Õ∫¥â«¬ nuclei ®”π«π¡“° (multinucleated giant

cells) ·µàµ√«®‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß  fibroblast  cells

∑’ËÕ¬Ÿà√Õ∫Ê (Figure 1) ´÷Ëß§≈â“¬°—∫√“¬ß“π¢Õß van der

Heide, 1977; Guneratne et al., 1982 ·≈– Robertson

and Wilcox, 1986 ·≈–‡¡◊ËÕπ”‡™◊ÈÕ∑âÕß∑’Ë ARV ∑’Ë·¬°‰¥â
‡æ“–‡≈’È¬ß„π Vero cells ´÷Ëß‡ªìπ mammalian cell line

µ√«®æ∫‡´≈≈å√«¡µ—«°—π‡ªìπ‡´≈≈å¢π“¥„À≠à   ¿“¬„π¡’
nuclei Õ¬Ÿà√«¡°—πµ√ß°≈“ß  ∑—Èß 3  ‡µ√π  (Figure 2)

 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Barta et al. (1984) ·≈– Wilcox

·≈–§≥– (1985) ∑’Ë‡æ“–‡≈’È¬ß‡™◊ÈÕ ARV  ‡µ√π WVU 2937

·≈– ‡µ√π RAM-1 µ“¡≈”¥—∫ ́ ÷Ëß‡™◊ÈÕ RAM-1 ‡ªìπ ‡µ√π
‡¥’¬«„π 6  ‡µ√π∑’Ë∑”°“√»÷°…“·≈–∑”„Àâ‡°‘¥ CPE „π Vero

cells °“√ adaptation ¢Õß‡™◊ÈÕ ARV „π Vero cells ¡’
ª√–‚¬™πå ”À√—∫„™â„π°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ ARV

·≈–∑¥ Õ∫‚√§π’È∑“ß ’́√—Ë¡«‘∑¬“‡π◊ËÕß®“°ª√–À¬—¥‡«≈“·≈–
§à“„™â®à“¬ ‡æ√“–‡ªìπ‡´≈≈å‡æ“–‡≈’È¬ßµàÕ‡π◊ËÕß  “¡“√∂ sub-

culture ‰¥â·≈–„™â‡«≈“‡µ√’¬¡‡´≈≈å‡æ’¬ß 1 «—π
®“°°“√∑¥ Õ∫°“√‡°“–°≈ÿà¡°—π¢Õß‡™◊ÈÕ‰«√— ∑’Ë·¬°

‰¥â °—∫‡¡Á¥‡≈◊Õ¥·¥ß¢Õß —µ«åÀ≈“¬™π‘¥  µ√«®‰¡àæ∫ªØ‘°‘√‘¬“
haemagglutination ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Ger-

showitz ·≈– Wooley (1973), Glass et al. (1973) ·≈–
Robertson ·≈– Wilcox (1986)

‡™◊ÈÕ‰«√— „π°≈ÿà¡ Reoviridae ®–„Àâ  inclusion

bodies ¿“¬„π cytoplasm ¢Õß‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ ´÷Ëßµ√«®‰¥â
‚¥¬¬âÕ¡¥â«¬ ’ ‡™àπ Haematoxylin & Eosin (Robertson

and Wilcox, 1986 ; McNulty, 1993) ·µà°“√»÷°…“π’È„™â
«‘∏’ indirect FA test ‡π◊ËÕß®“°¡’§«“¡·¡àπ¬”·≈–®”‡æ“–
 Ÿß ‚¥¬‡™◊ÈÕ ARVs ®–¡’ common group-specific anti-

gen  √à«¡°—π®÷ß‡°‘¥ªØ‘°‘√‘¬“¢â“¡°—π (cross-reaction)

√–À«à“ß‡™◊ÈÕ  ARVs   ·µà≈– ‡µ√π  (Kawamura  and

Tsubahara, 1966)  ·≈–®“°°“√µ√«® CELi ·≈– Vero

cells ∑’Ë‡æ“–‡≈’È¬ß‡™◊ÈÕ∑âÕß∑’Ë‰«√— ∑—Èß 3  ‡µ√π  µ√«®æ∫
°“√‡√◊Õß· ß‡©æ“–„π à«π cytoplasm ¢Õß‡´≈≈å∑’Ë‡°‘¥
°“√√«¡µ—«°—π¡’≈—°…≥–‡ªìπ granular masses °√–®“¬
Õ¬Ÿà√Õ∫Ê π‘«‡§≈’¬ ¢Õß multinucleated cells ∑—Èß 2 ™π‘¥
inclusion ¡’¢π“¥‰¡à‡∑à“°—π¢÷ÈπÕ¬Ÿà°—∫√–¬–‡«≈“¢Õß°“√µ‘¥
‡™◊ÈÕ„π‡´≈≈å (Robertson and Wilcox, 1986; Nibert et

al.,1996) ‡¡◊ËÕπ” infected Vero cells ¢Õß‡™◊ÈÕ∑âÕß∑’Ë
‰«√— ∑—Èß 3  ‡µ√π »÷°…“√Ÿª√à“ß·≈–≈—°…≥–¢ÕßÕπÿ¿“§
‰«√— ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫≈”· ß àÕßºà“π
æ∫°≈ÿà¡Õπÿ¿“§‰«√— „π cytoplasm ¢Õß‡´≈≈å viral par-

ticles ¡’ capsid 2 ™—Èπ ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 60-80 nm.

‡√’¬ßµ—«‡ªìπ·∂«·∫∫ crystalline arrays ‡™◊ÈÕ∑’Ë·¬°‰¥â®—¥
Õ¬Ÿà„π°≈ÿà¡ Reoviridae (Glass et al., 1973 ; Nibert et

al., 1996) ‡™◊ÈÕ ARVs ∑—Èß 3  ‡µ√π ¡’√Ÿª√à“ß·≈–¢π“¥
‰¡à·µ°µà“ß°—π

®“°°“√»÷°…“ antigenic relationship √–À«à“ß‡™◊ÈÕ
∑âÕß∑’Ë ARVs ∑’Ë·¬°‰¥â∑—Èß 3  ‡µ√π °—∫‡™◊ÈÕ ARV  ‡µ√π
S1133  ÷́Ëß‡ªìπ ‡µ√π∑’Ëπ”¡“„™â∑”«—§ ’́πªÑÕß°—π‚√§√’‚Õ
‰«√— „π‰°à  ‚¥¬«‘∏’ cross-neutralization ´÷Ëß«‘∏’π’È„™â‡æ◊ËÕ
∑¥ Õ∫ type-specific antigen æ∫«à“‡™◊ÈÕ ARV  ‡µ√π
Kb 538/40 ·≈– Pn1212/42 ¡’§«“¡ —¡æ—π∏å„°≈â™‘¥ (se-

rologically closely related) À√◊Õ‡À¡◊Õπ°—∫‡™◊ÈÕ S1133

¡“°°«à“‡™◊ÈÕ NK 917/37

Montgomery et al. (1986) ·≈– Rosenberger

et al. (1998) °≈à“««à“Õ“°“√·≈–§«“¡√ÿπ·√ß¢Õß‚√§√’‚Õ
‰«√— „π‰°à¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ¢Õß —µ«å §«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ‰«√— 
·≈–∑“ß∑’Ë‡™◊ÈÕ‰«√— ‡¢â“ Ÿà√à“ß°“¬  ‰°àÕ“¬ÿπâÕ¬®–‰«µàÕ°“√
µ‘¥‡™◊ÈÕ‰«√— ·≈–‡ªìπ‚√§√ÿπ·√ß°«à“‰°àÕ“¬ÿ¡“° §«“¡‰«¢Õß
°“√µ‘¥‡™◊ÈÕ√–À«à“ß‰°àæ—π∏ÿå‡π◊ÈÕ (meat-type chicken) ·≈–
‰°à‰¢à‰¡àæ∫«à“¡’§«“¡·µ°µà“ß°—π  Õ¬à“ß‰√°Áµ“¡„π°“√
»÷°…“π’Èæ∫°“√‡°‘¥‚√§∑—Èß„π‰°à‰¢à ‰°à°√–∑ß·≈–‰°àæ—π∏ÿå
æ◊Èπ‡¡◊Õß ´÷Ëß· ¥ßÕ“°“√·µ°µà“ß°—π„π 3 °≈ÿà¡Õ“°“√ ‰°à
∑’Ëµ‘¥‡™◊ÈÕ ARV ‡™◊ÈÕ®–‡æ‘Ë¡®”π«π„πµàÕ¡‡∫Õ√å´à“ (Jones

et al.,1989) ∑”„Àâ¢π“¥¢ÕßµàÕ¡‡∫Õ√å´à“‡≈Á°≈ß·≈–¡’º≈
°√–∑∫µàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß‰°à  ‡°‘¥¿“«–¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°°¥



«.  ß¢≈“π§√‘π∑√å «∑∑.
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°“√·¬°‡™◊ÈÕ avian reovirus ®“°‰°àªÉ«¬„π¿“§„µâ¢Õßª√–‡∑»‰∑¬

™âÕß¡“»  Õ—πµ√‡ π ·≈–§≥–339

(immunosuppression)  ·µà‡ªìπÕ¬à“ß™—Ë«§√“«‚¥¬æ∫‡©æ“–
„π√–¬–·√°¢Õß°“√µ‘¥‡™◊ÈÕ‰«√—    ¥—ßπ—Èπ„π√–¬–π’È‰°à®÷ß
µ‘¥‡™◊ÈÕÕ◊ËπÊ ·∑√°´âÕπ‰¥âßà“¬¥—ß‡™àπ°“√µ‘¥‡™◊ÈÕ Staph.

aureus „π‰°àªÉ«¬√“¬∑’Ë 2 ·≈–‡ªìπ “‡Àµÿ∑”„Àâ‡°‘¥§«“¡
 Ÿ≠‡ ’¬µ“¡¡“ πÕ°®“°π’È‰°à∑’Ëµ‘¥‡™◊ÈÕ ARV ®–¡’¿Ÿ¡‘§ÿâ¡°—π
‡©æ“–µàÕ«—§´’π‚√§π‘«§“ ‡´‘≈ (ND-HI titer) µË”°«à“‰°à∑’Ë
‰¡à‡§¬‰¥â√—∫‡™◊ÈÕ ARV Õ’°¥â«¬ (Montgomery et al.1985)

°“√ªÑÕß°—π°“√ Ÿ≠‡ ’¬‡π◊ËÕß®“°‚√§π’È‚¥¬°“√∑”
«—§´’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  ®–™à«¬≈¥Õ—µ√“°“√µ“¬„π≈Ÿ°‰°à  ·µàµâÕßæ‘®“√≥“
™π‘¥¢Õß«—§´’π«à“µâÕß‡ªìπ´’‚√‰∑ªá‡¥’¬«°—∫‡™◊ÈÕ‰«√— ∑âÕß∑’Ë
(Rosenberger and Olson, 1997)

‡π◊ËÕß®“°æ∫°“√µ‘¥‡™◊ÈÕ√’‚Õ‰«√— „π‰°àæ◊Èπ‡¡◊Õß ®÷ß
§«√¡’°“√»÷°…“‚√§π’È∑“ß´’√—Ë¡«‘∑¬“·≈–√–∫“¥«‘∑¬“ ‚¥¬
π”‡™◊ÈÕ∑âÕß∑’Ë¡“æ—≤π“‡ªìπ·Õπµ‘‡®π®–∑”„Àâ∑√“∫ ¿“«–
‚√§·≈–æ‘®“√≥“„™â«—§´’πªÑÕß°—π‚√§√’‚Õ‰«√—   ‡æ◊ËÕ≈¥
§«“¡ Ÿ≠‡ ’¬∑—Èß®“°‚√§π’È‚¥¬µ√ß·≈–‡™◊ÈÕ·∑√°´âÕπÕ◊ËπÊ

°‘µµ‘°√√¡ª√–°“»
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