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√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ  ‡µ√π 4/91

·≈– ‡µ√π·¡ ´“™Ÿ‡´µ å „π‰°à‡π◊ÈÕ „πª√–‡∑»‰∑¬

∏«—™ ‡≈Á°¥”√ß»—°¥‘Ï  ®‘‚√® »»‘ª√’¬®—π∑√å  ª√–®—°…å æÿà¡«‘‡»…  Õ—®©√“ ∏«—™ ‘π

Abstract

Thawat Lekdumrongsak  Jiroj Sasipreeyajan  Prachak Poomvises  Achara Tawatsin

ANTIBODY TITRES  IN BROILERS OF INFECTIOUS  BRONCHITIS

VIRUS STRAINS  4/91  AND  MASSACHUSETTS  IN  THAILAND

Thirty, one-day-old broilers were divided into 3 groups, 10 birds each. Group 1 was vaccinated

twice with a live infectious bronchitis virus vaccine, (IBV)-serotype Massachusetts, strain H120 when

one day old and a live IBV-strain Massachusetts vaccine when ten days old. Group 2 was vaccinated

once with a live IBV-strain Massachusetts vaccine when ten days old. Group 3 were non-vaccinated

controls. Blood samples were taken from birds on days 1, 10, 21, 28, 35 and 42. Samples were tested by

a virus neutralization(VN) test, for strains 4/91 and  Massachusetts(M41) neutralizing antibodies

and were tested by an enzyme-linked immunosorbent assay(ELISA) for IBV antibodies. Samples

from broiler farms which were vaccinated once or twice with a live IBV-serotype Massachusetts or

strains  H120 and Massachusetts vaccines were tested in the same manner on days 28, 35 and 42. The

results revealed that experimental broilers which were vaccinated twice with serotype Massachusetts

vaccine had higher Massachusetts VN titres than broilers which were vaccinated once. Both vaccinated

groups had low 4/91 VN titers. Samples from two broiler farms had levels of Massachusetts and 4/91

VN titres as well as IBV ELISA titres higher than those in the experimental groups. Base on the

serological observations, broilers from the two farms may have been infected with field IBV and it

still remains  uncertain whether IBV strain 4/91 is present in Thailand.
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∫∑§—¥¬àÕ

∏«—™ ‡≈Á°¥”√ß»—°¥‘Ï  ®‘‚√® »»‘ª√’¬®—π∑√å  ª√–®—°…å æÿà¡«‘‡»…  Õ—®©√“ ∏«—™ ‘π

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ  ‡µ√π 4/91 ·≈– ‡µ√π·¡ ´“-

™Ÿ‡´µ å „π‰°à‡π◊ÈÕ „πª√–‡∑»‰∑¬

‰°à‡π◊ÈÕÕ“¬ÿ 1 «—π ®”π«π 30 µ—« ·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡Ê ≈– 10 µ—«  °≈ÿà¡∑¥≈Õß∑’Ë 1 „Àâ«—§´’πÀ≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ´’‚√‰∑ªá·¡ ´“™Ÿ‡´µ å   ‡µ√π H120 ‡¡◊ËÕÕ“¬ÿ 1 «—π ·≈–  ‡µ√π·¡ ´“™Ÿ‡´µ å ‡¡◊ËÕÕ“¬ÿ 10

«—π °≈ÿà¡∑¥≈Õß∑’Ë 2 „Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ  ‡µ√π·¡ ´“™Ÿ‡´µ å ‡¡◊ËÕÕ“¬ÿ 10 «—π  °≈ÿà¡§«∫§ÿ¡‰¡à

‰¥â√—∫«—§´’π µ√«®√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π 4/91 ·≈– ‡µ√π·¡ ´“™Ÿ‡´µ å (M41)

¥â«¬«‘∏’ virus neutralization(VN) ·≈–√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ¥â«¬«‘∏’ enzyme-linked

immunosorbent assay(ELISA) ‡¡◊ËÕ‰°àÕ“¬ÿ 1  10  21  28  35 ·≈– 42 «—π ·≈–µ√«®√–¥—∫·Õπµ‘∫Õ¥’®“°

µ—«Õ¬à“ß‡≈◊Õ¥‰°à‡π◊ÈÕ®“°ø“√å¡∑’Ë„Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ´’‚√‰∑ªá·¡ ´“™Ÿ‡´µ å  ‡µ√π H120 ·≈–

 ‡µ√π·¡ ´“™Ÿ‡´µ å 1-2 §√—Èß ®”π«π 4 ø“√å¡ ·µà≈–ø“√å¡ ‡°Á∫µ—«Õ¬à“ß 3 §√—Èß Ê ≈– 10 µ—«Õ¬à“ß ‡¡◊ËÕ‰°àÕ“¬ÿ 28  35

·≈– 42 «—π  º≈„π‰°à∑¥≈Õßæ∫«à“°“√„Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ´’‚√‰∑ªá·¡ ´“™Ÿ‡´µ å 2 §√—Èß

 “¡“√∂°√–µÿâπ„Àâ‰°à∑’Ë¡’·Õπµ‘∫Õ¥’∑’Ë‰¥â√—∫®“°·¡à‰°à  √â“ß·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“

™Ÿ‡´µ å„π√–¥—∫∑’Ë Ÿß°«à“°“√„Àâ«—§´’π‡æ’¬ß§√—Èß‡¥’¬« ·≈– “¡“√∂µ√«®æ∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ ‡µ√π 4/91 ¥â«¬«‘∏’ VN ‰¥â„π√–¥—∫µË”  º≈„π‰°à‡π◊ÈÕ®“°ø“√å¡ 2 ·Ààßµ√«®æ∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ·≈– ‡µ√π 4/91 ¥â«¬«‘∏’ VN ·≈–√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

¥â«¬«‘∏’ ELISA  Ÿß°«à“‰°à∑¥≈Õß Õ“®· ¥ß∂÷ß°“√‰¥â√—∫‡™◊ÈÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕπÕ°®“°°“√‰¥â√—∫«—§´’π

·≈–Õ“®¡’°“√√–∫“¥¢Õß‡™◊ÈÕ‰«√—   ‡µ√π 4/91 „πª√–‡∑»‰∑¬ ·µà‰¡à “¡“√∂ √ÿª‰¥â®“°°“√µ√«®∑“ß´’√—¡«‘∑¬“

§” ”§—≠ :  √–¥—∫·Õπµ‘∫Õ¥’ ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‰°à‡π◊ÈÕ ª√–‡∑»‰∑¬

∫∑π”

‚√§À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡ªìπ‚√§¢Õß√–∫∫

∑“ß‡¥‘πÀ“¬„® √—ß‰¢à ∑àÕπ”‰¢à ·≈–‰µ „π‰°à ªí≠À“∑’Ë

 ”§—≠ §◊Õ ‡™◊ÈÕ‰«√— ‚√§À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ¡’À≈“¬

´’‚√‰∑ªá ·µà≈–´’‚√‰∑ªá¡’À≈“¬ ‡µ√π ‡™àπ  ‡µ√π

·¡ ´“™Ÿ‡´µ å   ‡µ√πŒÕ≈·≈π¥å(H) ·≈–  ‡µ√π Ma5

Õ¬Ÿà„π´’‚√‰∑ªá·¡ ´“™Ÿ‡´µ å  ‡µ√π 4/91 Õ¬Ÿà„π´’‚√

‰∑ªá  4/91   ‡™◊ÈÕ‰«√— ·µà≈– ‡µ√π®–„Àâ cross immunity

µàÕ ‡µ√πÕ◊Ëπ‰¥â‰¡à¥’·≈–‰¡à‡À¡◊Õπ°—π «—§´’π∑’Ë‡µ√’¬¡

®“°‡™◊ÈÕ‰«√—  ‡µ√π∑’Ë°àÕ‚√§®–ªÑÕß°—π‚√§®“°‡™◊ÈÕ

‰«√—  ‡µ√ππ—Èπ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ‘Ëß∑’Ë§«√∑√“∫

„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

πÕ°®“° ‡µ√π¢Õß‰«√— ∑’Ë¡’°“√√–∫“¥„πæ◊Èπ∑’Ë §◊Õ

ª√– ‘∑∏‘¿“æ¢Õß«—§´’π·µà≈–™π‘¥„π°“√ªÑÕß°—π‚√§

À≈Õ¥≈¡Õ—°‡ ∫ ‡µ√πµà“ßÊ
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„πª√–‡∑»‰∑¬¡’°“√√–∫“¥¢Õß‚√§À≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ¡“‡ªìπ‡«≈“π“π(Chaiyasittiyuthaparn,

1957 cited in Chindavanig, 1962) ·≈–æ∫°“√

√–∫“¥∑—Ë«ª√–‡∑»(π‘¬¡»—°¥‘Ï·≈–§≥–, 2526;

™âÕß¡“» ·≈–§≥–, 2536) ·≈–¡’√“¬ß“π°“√µ√«®

æ∫ ’́√—¡∑’Ë „Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√—  ‡µ√π 4/91

®“°µ—«Õ¬à“ß∑’Ë ‡°Á∫®“° À√“™Õ“≥“®—°√ Ω√—Ëß‡» 

‡π‡∏Õ√å·≈π¥å  ‡ªπ ‡¬Õ√¡—π °√’´ ‡¡Á° ‘́‚° ·≈–

ª√–‡∑»‰∑¬ ·≈–√“¬ß“π°“√·¬°‡™◊ÈÕ‰«√— ∑’Ë¡’§ÿ≥ ¡∫—µ‘

µ√ß°—∫‡™◊ÈÕ‰«√—  ‡µ√π 4/91 ®“°µ—«Õ¬à“ß∑’Ë‡°Á∫®“°

 À√“™Õ“≥“®—°√ Ω√—Ëß‡»  ‡π‡∏Õ√å·≈π¥å ·≈–ª√–‡∑»

‰∑¬(Cook et al., 1996) ÷́Ëß„πªí®®ÿ∫—π¬—ß‰¡à¡’

°“√„™â«—§´’π∑’Ë‡µ√’¬¡®“°‡™◊ÈÕ‰«√—  ‡µ√π¥—ß°≈à“«„π

ª√–‡∑»‰∑¬ ·≈–¬—ß‰¡à¡’°“√√“¬ß“π√–¥—∫·Õπµ‘∫Õ¥’

µàÕ‡™◊ÈÕ‰«√—  ‡µ√πµà“ßÊ „π‰°à‡π◊ÈÕ∑’Ë‰¥â√—∫«—§´’πÀ≈Õ¥

≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ‚ª√·°√¡µà“ßÊ ∑’Ëπ‘¬¡„™â„π

ª√–‡∑»‰∑¬ ‚¥¬«‘∏’ virus neutralization(VN) ÷́Ëß¡’

§«“¡®”‡æ“–µàÕ ’́‚√‰∑ªá ¢Õß‰«√— (De Wit, 2000)

¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È ®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕµ√«®

À“√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

 ‡µ√π 4/91 ·≈– ‡µ√π·¡ ´“™Ÿ‡´µ å „π‰°à‡π◊ÈÕ∑’Ë‰¥â

√—∫«—§ ’́πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ¥â«¬«‘∏’ virus

neutraization(VN) ´÷Ëß®– “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π

„π°“√‡≈◊Õ°™π‘¥¢Õß«—§´’π·≈–‚ª√·°√¡«—§´’π∑’Ë

‡À¡“– ¡ ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡·≈–

ªÑÕß°—π‚√§ ·≈–„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“

‡°’Ë¬«°—∫°“√√–∫“¥¢Õß‡™◊ÈÕ‰«√—  ‡µ√π 4/91 „π‰°à

‡π◊ÈÕ„πª√–‡∑»‰∑¬

«— ¥ÿ·≈–«‘∏’°“√

1. °“√»÷ °…“√–¥—∫·Õπµ‘∫Õ¥’ µà Õ‰«√—  

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π 4/91 ·≈– ‡µ√π·¡ 

´“™Ÿ‡´µ å „π‰°à∑¥≈Õß

‰°à‡π◊ÈÕ§≈–‡æ» æ—π∏ÿå Ross 208 Õ“¬ÿ 1 «—π

®”π«π 30 µ—« ·∫àß‡ªìπ 3 °≈ÿà¡ °≈ÿà¡≈– 10 µ—« „Àâ

Õ“À“√·≈–πÈ”µ≈Õ¥‡«≈“

°≈ÿà¡∑¥≈Õß∑’Ë 1 „Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

‡™◊ÈÕ‡ªìπ ‡µ√π H120 ‚¥¬°“√À¬Õ¥µ“ ‡¡◊ËÕÕ“¬ÿ 1 «—π

·≈–„Àâ«—§´’π À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ ‡µ√π

·¡ ´“™Ÿ‡´µ å ‚¥¬°“√À¬Õ¥µ“ ‡¡◊ËÕÕ“¬ÿ 10 «—π

°≈ÿà¡∑¥≈Õß∑’Ë 2 „Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ ‡™◊ÈÕ‡ªìπ ‡µ√π·¡ ´“™Ÿ‡´µ å ‚¥¬°“√À¬Õ¥µ“

‡¡◊ËÕÕ“¬ÿ 10 «—π

°≈ÿà¡∑¥≈Õß∑’Ë 3 ‡ªìπ°≈ÿà¡§«∫§ÿ¡ ‰¡à„Àâ«—§´’π

‡®“–‡≈◊Õ¥‰°à°≈ÿà¡∑¥≈Õß∑’Ë 1 ·≈– 2 ‡¡◊ËÕÕ“¬ÿ 28, 35

·≈– 42 «—π  ‡®“–‡≈◊Õ¥‰°à°≈ÿà¡§«∫§ÿ¡‡¡◊ËÕÕ“¬ÿ 1, 10

21, 28, 35 ·≈– 42 «—π ∑”°“√·¬°´’√—¡®“°µ—«Õ¬à“ß

‡≈◊Õ¥ ‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘≈∫ 20o´. ‡æ◊ËÕ√Õ°“√µ√«®√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‰ª

2. °“√»÷°…“√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ ‡µ√π 4/91 ·≈– ‡µ√π·¡ ´“™Ÿ‡´µ å

„π‰°à‡π◊ÈÕ®“°ø“√å¡

‡®“–‡≈◊Õ¥‰°à‡π◊ÈÕ∑’Ë„Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ‡™◊ÈÕ‡ªìπ ®”π«π 4 ø“√å¡ ·µà≈–ø“√å¡ ‡°Á∫µ—«Õ¬à“ß

3 §√—ÈßÊ ≈–10 µ—«Õ¬à“ß ∑’ËÕ“¬ÿ 28 35 ·≈– 42 «—π

‰°à‡π◊ÈÕ®“°ø“√å¡¡’ª√–«—µ‘¥—ßπ’È §◊Õ ‰°à‡π◊ÈÕæ—π∏ÿå

Arbor Acres ®“°ø“√å¡„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë

1 ·≈– 2 ¡’ª√–«—µ‘°“√‰¥â√—∫«—§´’π §◊Õ Õ“¬ÿ 7 «—π „Àâ

«—§´’π√«¡´÷Ëßª√–°Õ∫¥â«¬«—§´’ππ‘«§“ ‡´‘≈‡™◊ÈÕ‡ªìπ

 ‡µ√π B1 ·≈–«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ

 ‡µ√π H120 ‚¥¬°“√À¬Õ¥µ“ Õ“¬ÿ 14 «—π „Àâ

«—§´’π°—¡‚∫‚√‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß ‚¥¬°“√≈–≈“¬πÈ”

‰°à‡π◊ÈÕæ—π∏ÿå Arbor Acres ®“°ø“√å¡„π®—ßÀ«—¥

™≈∫ÿ√’ ¡’ª√–«—µ‘°“√‰¥â√—∫«—§ ’́π §◊Õ Õ“¬ÿ 7 «—π „Àâ

«—§´’π√«¡´÷Ëßª√–°Õ∫¥â«¬«—§´’ππ‘«§“ ‡´‘≈‡™◊ÈÕ‡ªìπ

 ‡µ√π B1 ·≈–«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ

 ‡µ√π·¡ ´“™Ÿ‡´µ å ‚¥¬°“√À¬Õ¥µ“ ·≈–„Àâ«—§´’π

π‘«§“ ‡ ‘́≈‡™◊ÈÕµ“¬ ‡µ√π LaSota Õ“¬ÿ 14 «—π „Àâ
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«—§´’π°—¡‚∫‚√‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß ‚¥¬°“√≈–≈“¬πÈ”

‰°à‡π◊ÈÕæ—π∏ÿå Cobb ®“°ø“√å¡„π®—ßÀ«—¥≈æ∫ÿ√’

¡’ª√–«—µ‘°“√‰¥â√—∫«—§´’π §◊Õ Õ“¬ÿ 1 «—π „Àâ«—§´’π

π‘«§“ ‡´‘≈‡™◊ÈÕ‡ªìπ ‡µ√π Ulster 2C ·≈–«—§´’π

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ ‡µ√π H120 ‚¥¬°“√

æàπ‡ªìπ≈–ÕÕß Õ“¬ÿ 10 «—π „Àâ«—§ ’́π√«¡´÷Ëßª√–°Õ∫¥â«¬

«—§´’ππ‘«§“ ‡´‘≈‡™◊ÈÕ‡ªìπ ‡µ√π B1 ·≈–«—§ ’́π

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ ‡µ√π H120 ‚¥¬°“√

À¬Õ¥µ“ ·≈–„Àâ«—§ ’́ππ‘«§“ ‡ ‘́≈‡™◊ÈÕµ“¬ ‡µ√π

LaSota ‚¥¬°“√©’¥‡¢â“„µâº‘«Àπ—ß Õ“¬ÿ 15 «—π „Àâ«—§´’π

°—¡‚∫‚√‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß ‚¥¬°“√≈–≈“¬πÈ”

3. µ√«®√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ ‡µ√π 4/91 ·≈–  ‡µ√π·¡ ´“™Ÿ‡´µ å

¥â«¬«‘∏’ VN

π”´’√—¡µ—«Õ¬à“ß positive ·≈– negative IBV

serum ‰ª inactivate ‚¥¬°“√·™à„πÕà“ßπÈ” 56o´. ‡ªìπ

‡«≈“ 30 π“∑’

‡®◊Õ®“ß ’́√—¡ ¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å M199/F10

∑’Ë¡’ FCS 5% „Àâ¡’√–¥—∫°“√‡®◊Õ®“ß„πÀ≈ÿ¡·√°‡ªìπ

1 : 16 ‚¥¬„™â´’√—¡ 12.5 ‰¡‚§√≈‘µ√·≈–Õ“À“√‡≈’È¬ß

‡´≈≈å 187.5 ‰¡‚§√≈‘µ√ „πÀ≈ÿ¡∂—¥‰ª ‡µ‘¡ Õ“À“√

‡≈’È¬ß‡´≈≈å 100 ‰¡‚§√≈‘µ√ ∑” two-fold dilution

®π∂÷ßÀ≈ÿ¡ ÿ¥∑â“¬

‡®◊Õ®“ß‰«√— „Àâ‰¥â§«“¡‡¢â¡¢âπ 100 TCID
50
/ 50

‰¡‚§√≈‘µ√ ‡µ‘¡‰«√— ∑’Ë‡®◊Õ®“ß·≈â«≈ß„π´’√—¡∑’Ë‡®◊Õ®“ß

·≈â«À≈ÿ¡≈– 100 ‰¡‚§√≈‘µ√ π”‰ªÕ∫„π CO
2
 incubator

∑’ËÕÿ≥À¿Ÿ¡‘ 37o´. ‡ªìπ‡«≈“ 60-90 π“∑’ π” serum-

virus mixture 100 ‰¡‚§√≈‘µ√ ‰ª‡µ‘¡≈ß„π microtiter

plate ∑’Ë¡’ primary chick embryo kidney cell(pCEK)

monolayer Õ“¬ÿ 2 «—π(√Ÿª∑’Ë 1) π”‰ªÕ∫„π CO
2

incubator ∑’ËÕÿ≥À¿Ÿ¡‘ 37o´. π“π 3-4 «—π π”‰«√— ∑’Ë

‡®◊Õ®“ß·≈â«¡“∑” ten-fold dilution „πÀ≈Õ¥∑¥≈Õß µ—Èß·µà

10-1 ∂÷ß 10-5 ‡æ◊ËÕ∑” back titration (control)

°“√Õà“πº≈√–¥—∫·Õπµ‘∫Õ¥’¢Õß ’́√—¡ Õà“π‡ªìπ

 à«π°≈—∫¢Õß dilution ¢ÕßÀ≈ÿ¡∑’Ë´’√—¡¡’°“√‡®◊Õ®“ß

¡“°∑’Ë ÿ¥ ‚¥¬∑’Ë‰«√— ∂Ÿ° neutralize §◊Õ ‰¡à‡°‘¥ cytopathic

effect(CPE-√Ÿª∑’Ë 2) §«“¡‡¢â¡¢âπ¢Õß‰«√— · ¥ß„π

√Ÿª log
10
 TCID

50
 / ¡≈.(Reed and Muench, 1938)

‰«√— §«√¡’§«“¡‡¢â¡¢âπ 100 TCID
50
/50 ‰¡‚§√≈‘µ√

‚¥¬¡’‡°≥±å§«“¡‡¢â¡¢âπ∑’Ë¬Õ¡√—∫‰¥âÕ¬Ÿà„π™à«ß√–À«à“ß

30 ∂÷ß 300 TCID
50
/50 ‰¡‚§√≈‘µ√ negative IBV

serum ®–µâÕß¡’√–¥—∫·Õπµ‘∫Õ¥’‡∑à“°—∫ 0 ·≈– positive

IBV serum ®–µâÕß¡’√–¥—∫·Õπµ‘∫Õ¥’Õ¬Ÿà„π™à«ß±2

‡∑à“¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß√–¥—∫·Õπµ‘∫Õ¥’

¡“µ√∞“π‡©≈’Ë¬®“°∫√‘…—∑Õ‘π‡µÕ√å ‡«∑ ª√–‡∑»

‡π‡∏Õ√å·≈π¥å

√–¥—∫·Õπµ‘∫Õ¥’¢Õß´’√—¡µ—«Õ¬à“ß∑’Ë “¡“√∂

neutralize ‰«√— ∑à’Ë√–¥—∫°“√‡®◊Õ®“ß 1: 16(√–¥—∫

·Õπµ‘∫Õ¥’ 4) À√◊Õ¡“°°«à“ „Àâ∂◊Õ‡ªìπº≈∫«°

°“√µ√«®√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ¥â«¬«‘∏’ ELISA(Kirkegaard & Perry

Lab, USA)

º≈

„π‰°à∑¥≈Õß √–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥

≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ´÷Ëßµ√«®¥â«¬«‘∏’

VN √“¬ß“π„π√Ÿª¢Õß§à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

‚¥¬√–¥—∫·Õπµ‘∫Õ¥’¢Õß‰°à‡¡◊ËÕÕ“¬ÿ 1 «—π §◊Õ 7.9±1.1

≈¥≈ß‡À≈◊Õ 3.8±2.1 ·≈– 0.4±1.3 ‡¡◊ËÕÕ“¬ÿ 10 «—π

·≈– 21 «—π µ“¡≈”¥—∫ ‰°à°≈ÿà¡∑¥≈Õß∑’Ë 1 ‡¡◊ËÕÕ“¬ÿ 28

35 ·≈– 42 «—π √–¥—∫·Õπµ‘∫Õ¥’ §◊Õ 3.6±2.5, 5.0±1.0

·≈– 5.8±1.2 µ“¡≈”¥—∫ ‰°à°≈ÿà¡∑¥≈Õß∑’Ë 2 ‡¡◊ËÕÕ“¬ÿ

28, 35 ·≈– 42 «—π √–¥—∫·Õπµ‘∫Õ¥’ §◊Õ 3.0±2.1,

3.3±2.3 ·≈– 4.1±2.5 µ“¡≈”¥—∫ ‰°à°≈ÿà¡§«∫§ÿ¡ µ√«®

‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’µ—Èß·µàÕ“¬ÿ 28 «—π®π ‘Èπ ÿ¥°“√

∑¥≈Õß
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√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ ‡µ√π 4/91 ÷́Ëßµ√«®¥â«¬«‘∏’ VN ¢Õß‰°à‡π◊ÈÕ

®“°ø“√å¡„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë 1 ‡¡◊ËÕÕ“¬ÿ 28

35 ·≈– 42 «—π §◊Õ 0.8±1.7, 1.4±2.3 ·≈– 1.4±2.3

µ“¡≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’

ø“√å¡∑’Ë 2 ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42 «—π §◊Õ 0.4±1.3,

0.5±1.6 ·≈– 0.5±1.6 µ“¡≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ®“°

ø“√å¡„π®—ßÀ«—¥™≈∫ÿ√’ ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42 «—π §◊Õ

1.0±2.1, 1.8±2.3 ·≈– 5.1±0.9 µ“¡≈”¥—∫ ¢Õß‰°à

‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥≈æ∫ÿ√’ ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42

«—π §◊Õ 1.4±2.3, 1.3±2.1 ·≈– 5.6±1.0 µ“¡≈”¥—∫

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

´÷Ëßµ√«®¥â«¬«‘∏’ ELISA ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥

Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë 1 ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42 «—π

§◊Õ 542±679, 1327±2004 ·≈– 993±1218 µ“¡

≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’

ø“√å¡ ∑’Ë 2 ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42 «—π §◊Õ 314±823,

676±1169 ·≈– 840±1141 µ“¡≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ

®“°ø“√å¡„π®—ßÀ«—¥™≈∫ÿ√’ ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42

«—π §◊Õ 2638±5785, 2182±3601 ·≈– 5644±3467

µ“¡≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥≈æ∫ÿ√’ ‡¡◊ËÕ

Õ“¬ÿ 28, 35 ·≈– 42 «—π §◊Õ 1082±1397, 828±1072

·≈– 11717±4656 µ“¡≈”¥—∫(µ“√“ß∑’Ë 2)

«‘®“√≥å

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“∑’ËÕ“¬ÿ 1 «—π ≈Ÿ°‰°à

∑¥≈Õß¡’√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ¥â«¬«‘∏’ VN ≈¥≈ßµ“¡≈”¥—∫

 à«π√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√—  À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

 ‡µ√π 4/91 ¥â«¬«‘∏’ VN ∑’ËÕ“¬ÿ 1 «—π ‡∑à“°—∫ 5.2±2.1

·≈–µ√«®‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’∑’ËÕ“¬ÿ 10 «—π ‡π◊ËÕß®“°

‰°àæ—π∏ÿå- “¬æ—π∏ÿå‰°à‡π◊ÈÕ‰¥â√—∫«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ‡™◊ÈÕ‡ªìπ ·≈–‡™◊ÈÕµ“¬À≈“¬§√—Èß(‰¡à‰¥â√—∫«—§ ’́π

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ ‡µ√π 4/91 ́ ÷Ëßµ√«®¥â«¬«‘∏’ VN ¢Õß‰°à‡¡◊ËÕÕ“¬ÿ

1 «—π §◊Õ 5.2±2.1 ·≈– µ√«®‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’

‡¡◊ËÕ‰°àÕ“¬ÿ 10 «—π ‰°à°≈ÿà¡∑¥≈Õß∑’Ë 1 ‡¡◊ËÕÕ“¬ÿ 28 «—π

µ√«®‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’ ·≈–‡¡◊ËÕÕ“¬ÿ 35 ·≈– 42

«—π √–¥—∫·Õπµ‘∫Õ¥’ §◊Õ 0.4±1.3 ·≈– 1.7±2.2 µ“¡

≈”¥—∫ ‰°à°≈ÿà¡∑¥≈Õß∑’Ë 2 ‡¡◊ËÕÕ“¬ÿ 28 ·≈– 35 «—π

µ√«®‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’ ·≈–‡¡◊ËÕ 42 «—π √–¥—∫

·Õπµ‘∫Õ¥’ §◊Õ 0.9±1.9 ‰°à°≈ÿà¡§«∫§ÿ¡ µ√«®‰¡àæ∫

√–¥—∫·Õπµ‘∫Õ¥’µ—Èß·µàÕ“¬ÿ 10 «—π®π ‘Èπ ÿ¥°“√∑¥≈Õß

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫

µ‘¥µàÕ ´÷Ëßµ√«®¥â«¬«‘∏’ ELISA ¢Õß‰°à‡¡◊ËÕÕ“¬ÿ 1 «—π

§◊Õ 8004±6356 ≈¥≈ß‡À≈◊Õ 199±307 ‡¡◊ËÕÕ“¬ÿ 10

«—π ·≈–µ√«®‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’‡¡◊ËÕÕ“¬ÿ 21 «—π

‰°à°≈ÿà¡∑¥≈Õß∑’Ë 1 ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42 «—π

√–¥—∫·Õπµ‘∫Õ¥’ §◊Õ 294±353, 365±587 ·≈–

857±764 µ“¡≈”¥—∫ ‰°à°≈ÿà¡∑¥≈Õß∑’Ë 2 ‡¡◊ËÕÕ“¬ÿ 28

35 ·≈– 42 «—π √–¥—∫·Õπµ‘∫Õ¥’ §◊Õ 89±154,

199±363 ·≈– 783±1820 µ“¡≈”¥—∫ ‰°à°≈ÿà¡§«∫§ÿ¡

µ√«®‰¡àæ∫√–¥—∫·Õπµ‘∫Õ¥’µ—Èß·µàÕ“¬ÿ 21 «—π ®π

 ‘Èπ ÿ¥°“√∑¥≈Õß(µ“√“ß∑’Ë 1)

„π‰°à‡π◊ÈÕ®“°ø“√å¡ √–¥—∫·Õπµ‘∫Õ¥’ µàÕ‰«√— 

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ´÷Ëßµ√«®

¥â«¬«‘∏’ VN ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’

ø“√å¡∑’Ë 1 ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈– 42 «—π §◊Õ 3.0±2.1,

3.1±2.8 ·≈– 4.1±2.3 µ“¡≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡

„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë 2 ‡¡◊ËÕÕ“¬ÿ 28, 35 ·≈–

42 «—π §◊Õ 0.9±1.9, 2.3±2.5 ·≈– 3.2±2.3 µ“¡

≈”¥—∫  ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥™≈∫ÿ√’ ‡¡◊ËÕÕ“¬ÿ 28,

35 ·≈– 42 «—π §◊Õ 3.0±2.7, 3.8±2.2 ·≈– 5.9±0.7

µ“¡≈”¥—∫ ¢Õß‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥≈æ∫ÿ√’ ‡¡◊ËÕÕ“¬ÿ

28, 35 ·≈– 42 «—π §◊Õ 3.1±2.2, 2.7±2.3 ·≈–

6.3±1.2 µ“¡≈”¥—∫
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           √Ÿª∑’Ë 1  pCEK monolayer ª°µ‘                             √Ÿª∑’Ë 2  pCEK ‡°‘¥ CPE

µ“√“ß∑’Ë 1 √–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ·≈– 4/91 ¥â«¬«‘∏’ VN ·≈–

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ¥â«¬«‘∏’ ELISA(mean ± SD) „π‰°à∑¥≈Õß

°≈ÿà¡∑¥≈Õß∑’Ë/Õ“¬ÿ‰°à                                √–¥—∫·Õπµ‘∫Õ¥’ «‘∏’ VN                           «‘∏’ ELISA

                                                  ‡µ√π·¡ ´“™Ÿ‡´µ å          ‡µ√π 4/91

°≈ÿà¡∑¥≈Õß∑’Ë 1 28 «—π 3.6 ± 2.5 0.0 ± 0.0 294 ± 353

35 «—π 5.0 ± 1.0 0.4 ± 1.3 365 ± 587

42 «—π 5.8 ± 1.2 1.7 ± 2.2 857 ± 764

°≈ÿà¡∑¥≈Õß∑’Ë 2 28 «—π 3.0 ± 2.1 0.0 ± 0.0 89 ± 154

35 «—π 3.3 ± 2.3 0.0 ± 0.0 199 ± 363

42 «—π 4.1 ± 2.5 0.9 ± 1.9 783 ± 1820

°≈ÿà¡§«∫§ÿ¡ 1 «—π 7.9 ± 1.1 5.2 ± 2.1 8004 ± 6356

10 «—π 3.8 ± 2.1 0.0 ± 0.0 199 ± 307

21 «—π 0.4 ± 1.3 0.0 ± 0.0 0 ± 0

28 «—π 0.0 ± 0.0 0.0 ± 0.0 0 ± 0

35 «—π 0.0 ± 0.0 0.0 ± 0.0 0 ± 0

42 «—π 0.0 ± 0.0 0.0 ± 0.0 0 ± 0



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 31 ©∫—∫∑’Ë 4, 2544 29

µ“√“ß∑’Ë 2 √–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ·≈– 4/91 ¥â«¬«‘∏’ VN ·≈–

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ¥â«¬«‘∏’ ELISA „π‰°à‡π◊ÈÕ®“°ø“√å¡(mean ± SD)

®—ßÀ«—¥/Õ“¬ÿ‰°à                                        √–¥—∫·Õπµ‘∫Õ¥’ «‘∏’ VN                           «‘∏’ ELISA

                                                  ‡µ√π·¡ ´“™Ÿ‡´µ å          ‡µ√π 4/91

Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë 1 28 «—π 3.0 ± 2.1 0.8 ± 1.7 542 ± 679

35 «—π 3.1 ± 2.8 1.4 ± 2.3 1327 ± 2004

42 «—π 4.1 ± 2.3 1.4 ± 2.3     993 ± 1218

Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë 2 28 «—π 0.9 ± 1.9 0.4 ± 1.3 314 ± 823

35 «—π 2.3 ± 2.5 0.5 ± 1.6 676 ± 1169

42 «—π 3.2 ± 2.3 0.5 ± 1.6     840 ± 1141

™≈∫ÿ√’ 28 «—π 3.0 ± 2.7 1.0 ± 2.1 2638 ± 5785

35 «—π 3.8 ± 2.2 1.8 ± 2.3 2182 ± 3601

42 «—π 5.9 ± 0.7 5.1 ± 0.9    5644 ± 3467

≈æ∫ÿ√’ 28 «—π 3.1 ± 2.2 1.4 ± 2.3 1082 ± 1397

35 «—π 2.7 ± 2.3 1.3 ± 2.1 828 ± 1072

42 «—π 6.3 ± 1.2 5.6 ± 1.0 11717 ± 4656

 ‡µ√π 4/91) ·≈–·¡à‰°àÕ“®‰¥â√—∫‡™◊ÈÕ IBV πÕ° ®“°

°“√‰¥â√—∫«—§ ’́π ´÷Ëß°“√‰¥â√—∫‡™◊ÈÕ IBV À≈“¬§√—Èß ‚¥¬

‡©æ“–µà“ß ’́‚√‰∑ªá ®–°√–µÿâπ°“√ √â“ß·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ

IBV ∫“ß ’́‚√‰∑ªá∑’Ë‰°à‰¡à‡§¬‰¥â√—∫¡“°àÕπ(Gelb and

Killian, 1987; Karaca and Naqi, 1993; De Wit et

al., 1997) ®÷ßµ√«®æ∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥ ≈¡

Õ—°‡ ∫µ‘¥µàÕ  ‡µ√π 4/91  ”À√—∫√–¥—∫·Õπµ‘∫Õ¥’

µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫ µ‘¥µàÕ ́ ÷Ëßµ√«®¥â«¬«‘∏’ ELISA

∑’ËÕ“¬ÿ 1 «—π ‡∑à“°—∫ 8004±6356 ·≈–≈¥≈ß‡À≈◊Õ

199±307 ‡¡◊ËÕÕ“¬ÿ 10 «—π·≈–µ√«®‰¡àæ∫√–¥—∫

·Õπµ‘∫Õ¥’∑’ËÕ“¬ÿ 21 «—π

°“√µÕ∫ πÕßµàÕ°“√‰¥â√—∫«—§´’π„π‰°à∑¥≈Õß

æ∫«à“ “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß·Õπµ‘∫Õ¥’µàÕ

‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ„π‰°à‡π◊ÈÕ∑’Ë¡’·Õπµ‘∫Õ¥’

∑’Ë‰¥â√—∫®“°·¡à‰°à ‚¥¬√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— 

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ¥â«¬«‘∏’ ELISA „π°≈ÿà¡∑¥≈Õß

∑’Ë 1 ‡æ‘Ë¡¢÷Èπ®“° 0±0 ∑’ËÕ“¬ÿ 21 «—π ‡ªìπ 294±353,

365±587 ·≈– 857±764 ∑’ËÕ“¬ÿ 28, 35 ·≈– 42

«—πµ“¡≈”¥—∫  „π°≈ÿà¡∑¥≈Õß∑’Ë 2 ‡æ‘Ë¡¢÷Èπ®“° 0±0 ∑’Ë

Õ“¬ÿ 21 «—π ‡ªìπ 89±154, 199±363 ·≈– 783±1820

∑’ËÕ“¬ÿ 28, 35 ·≈– 42 «—π µ“¡≈”¥—∫ ·≈–√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π

·¡ ´“™Ÿ‡´µ å ¥â«¬«‘∏’ VN „π°≈ÿà¡∑¥≈Õß∑’Ë 1 ‡æ‘Ë¡

¢÷Èπ®“° 0.4±1.3 ∑’ËÕ“¬ÿ 21 «—π ‡ªìπ 3.6±2.5, 5.0±1.0

·≈– 5.8±1.2 ∑’ËÕ“¬ÿ 28, 35 ·≈– 42 «—π µ“¡≈”¥—∫

„π°≈ÿà¡∑¥≈Õß∑’Ë 2 ‡æ‘Ë¡¢÷Èπ®“° 0.4±1.3 ∑’ËÕ“¬ÿ 21 «—π

‡ªìπ 3.0±2.1, 3.3±2.3 ·≈– 4.1±2.5 ∑’ËÕ“¬ÿ 28, 35

·≈– 42 «—π µ“¡≈”¥—∫  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
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Andrade et al.(1983) ·≈– De Wit et al.(1997)

∑’Ë√“¬ß“π«à“°“√„Àâ«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ

‡ªìπ  ‡µ√π H120 ∑’ËÕ“¬ÿ 1 «—π ‚¥¬°“√À¬Õ¥µ“

·≈–æàπ‡ªìπ≈–ÕÕß „π‰°à‡π◊ÈÕ∑’Ë¡’·Õπµ‘∫Õ¥’µàÕ‰«√— 

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å∑’Ë‰¥â√—∫

®“°·¡à‰°à  “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß·Õπµ‘∫Õ¥’

µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å

‡¡◊ËÕ‰°àÕ“¬ÿ 28 «—π °“√∑’Ë√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— 

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ¥â«¬«‘∏’

VN „π°≈ÿà¡∑¥≈Õß∑’Ë 1  Ÿß°«à“°≈ÿà¡∑¥≈Õß∑’Ë 2 „π‰°à

∑ÿ°Õ“¬ÿ Õ∏‘∫“¬‰¥â«à“°“√‰¥â√—∫«—§ ’́π ’́‚√‰∑ªá

·¡ ´“™Ÿ‡´µ å 2 §√—Èß ®–‡°‘¥°“√µÕ∫  πÕß∑“ß¥â“π

Õ‘¡¡Ÿπ«‘∑¬“ ∑’Ë‡°‘¥¢÷Èπ´È”‡¡◊ËÕ —µ«å‰¥â√—∫·Õπµ‘‡®π∑’Ë

‡§¬‰¥â√—∫´È”Õ’° ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ memory

B-lymphocyte ´÷Ëß¡’§«“¡®”∑“ßÕ‘¡¡Ÿπ«‘∑¬“®–√—∫√Ÿâ

·Õπµ‘‡®π¥—ß°≈à“« ∑”„Àâ¡’°“√µÕ∫ πÕß∑“ßÕ‘¡¡Ÿπ

«‘∑¬“‡æ‘Ë¡ Ÿß¢÷Èπ‰ªÕ’°(anamnestic response) (Winterfield

et al., 1976; Halvorson et al., 1991)  ·≈–∑’ËÕ“¬ÿ

35 «—π  “¡“√∂µ√«®æ∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ  ‡µ√π 4/91 ¥â«¬«‘∏’ VN „π‰°à°≈ÿà¡

∑¥≈Õß∑’Ë 1 §◊Õ 0.4±1.3 ·≈– Ÿß¢÷Èπ‡ªìπ 1.7±2.2 ∑’Ë

Õ“¬ÿ 42 «—π  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Gelb and

Killian(1987) ·≈– Karaca and Naqi(1993) ∑’Ë

√“¬ß“π«à“‰°à∑’Ë‰¥â√—∫ IBV ´’‚√‰∑ªá‡¥’¬«°—π´È” ®–‡°‘¥

cross-reactions °—∫ IBV ’́‚√‰∑ªáÕ◊Ëπ„π√–¥—∫µË”

‡π◊ËÕß®“°‡¡◊ËÕ‰°à‰¥â√—∫‡™◊ÈÕ IBV ́ ’‚√‰∑ªáÀπ÷Ëß ‰°à®– √â“ß

·Õπµ‘∫Õ¥’µàÕ à«πµà“ßÊ¢Õß‰«√—  ∑—Èß à«π∑’Ë®”‡æ“–

µàÕ´’‚√‰∑ªá·≈– à«π√à«¡¢Õß‰«√—  ·≈–‡™◊ÈÕ IBV

´’‚√‰∑ªá ·¡ ´“™Ÿ‡´µ å´÷Ëß„™â‡ªìπ«—§´’π ¡’≈”¥—∫°√¥

Õ–¡‘‚π„π S1 ´÷Ëß‡ªìπµ—«°√–µÿâπ°“√ √â“ß neutralizing

antibody §≈â“¬ °—π¡“°(Cavanagh et al., 1988)

πÕ°®“°π’È¬—ßæ∫«à“‰¡à “¡“√∂«—¥√–¥—∫·Õπµ‘∫Õ¥’µàÕ

‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π 4/91 ¥â«¬«‘∏’ VN

„π‰°à°≈ÿà¡∑¥≈Õß∑’Ë 2 ∑’ËÕ“¬ÿ 35 «—π  Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß Cook et al.(1999) ‰¡à “¡“√∂«—¥√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‚√§À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ  ‡µ√π 4/91

¥â«¬«‘∏’ HI ∑’ËÕ“¬ÿ 35 «—π „π‰°à∑’Ë‰¥â√—∫«—§´’πÀ≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ  ‡µ√π Ma 5 ‚¥¬«‘∏’°“√ À¬Õ¥

®¡Ÿ°∑’ËÕ“¬ÿ 1 «—π ·µàµ√«®æ∫·Õπµ‘∫Õ¥’‡¡◊ËÕ‰°àÕ“¬ÿ 42

«—π §◊Õ 0.9±1.9 ‡π◊ËÕß®“°«‘∏’ VN ®–¡’§«“¡®”‡æ“–

 Ÿß¡“° „π‰°à∑’Ë‰¥â√—∫‡™◊ÈÕ IBV ‡æ’¬ß§√—Èß‡¥’¬« (Marquardt

et al., 1981; Gelb and Kilian, 1987; Karaca and

Naqi, 1993) De Wit et al.(1997) √“¬ß“π«à“«‘∏’

VN µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ¡’§«“¡®”‡æ“– 100%

‡¡◊ËÕ„™â cut-off value ¢Õß√–¥—∫·Õπµ‘∫Õ¥’‡∑à“°—∫ 5

„π‰°à∑’Ë‰¥â√—∫‡™◊ÈÕ IBV  ‡µ√π·¡ ´“™Ÿ‡´µ å§√—Èß‡¥’¬«

·≈–§«“¡®”‡æ“–®–≈¥µË”≈ß„π‰°à∑’Ë‡§¬‰¥â√—∫«—§´’π

H120 °àÕπ°“√‰¥â√—∫‡™◊ÈÕ IBV  ‡µ√πÕ◊ËπÊ µ“¡¡“ °≈à“«

§◊Õ§«“¡®”‡æ“–¢Õß«‘∏’ VN µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å

‡¡◊ËÕ„™â cut-off value ¢Õß√–¥—∫·Õπµ‘∫Õ¥’ 5, 6, 7 ·≈–

8 ®–¡’§à“‡ªìπ 17, 38, 60 ·≈– 81% µ“¡≈”¥—∫

°“√µÕ∫ πÕßµàÕ°“√‰¥â√—∫«—§ ’́πÀ≈Õ¥≈¡

Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ„π‰°à‡π◊ÈÕ®“°ø“√å¡ æ∫«à“‰°à‡π◊ÈÕ

®“°ø“√å¡„π®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ø“√å¡∑’Ë 1 ·≈– 2

¡’√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

¥â«¬«‘∏’ VN ·≈– ELISA „°≈â‡§’¬ß°—∫‰°à°≈ÿà¡∑¥≈Õß∑’Ë

2 ÷́Ëß„Àâ«—§´’π ’́‚√‰∑ªá ·¡ ´“™Ÿ‡´µ å 1 §√—Èß‡™àπ

‡¥’¬«°—π ‡π◊ËÕß®“°«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ∑’Ë„™â

‡ªìπ ‡µ√π H120 ´÷ËßÕ¬Ÿà„π´’‚√‰∑ªá‡¥’¬«°—∫ ‡µ√π

·¡ ´“™Ÿ‡´µ å ·≈–¡’§«“¡‡°’Ë¬«æ—π°—π∑“ß·Õπµ‘‡®π

(Darbyshine et al., 1979)  “¡“√∂°√–µÿâπ°“√ √â“ß

·Õπµ‘∫Õ¥’„π‰°à‡π◊ÈÕ∑’Ë¡’√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— 

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ∑’Ë‰¥â√—∫®“°·¡à‰°à ·≈– “¡“√∂

«—¥√–¥—∫·Õπµ‘∫Õ¥’ ¥â«¬«‘∏’ VN ‡¡◊ËÕ‰°àÕ“¬ÿ 28 «—π

(Andrade et al., 1983; De Wit et al., 1997) ·≈–

®“°√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

 ‡µ√π 4/91 ´÷Ëßµ√«®¥â«¬«‘∏’ VN ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

‰°à°≈ÿà¡∑¥≈Õß∑’Ë 2 ÷́Ëß‰¡à‡§¬‰¥â√—∫‡™◊ÈÕ IBV  ‡µ√π
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4/91 · ¥ß«à“‰°à‰¡à‡§¬‰¥â√—∫‡™◊ÈÕ IBV  ‡µ√π 4/91

‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥™≈∫ÿ√’ ¡’√–¥—∫·Õπµ‘-

∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“

™Ÿ‡´µ å ¥â«¬«‘∏’ VN ·≈–√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— 

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ¥â«¬«‘∏’ ELISA  Ÿß°«à“‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‰°à°≈ÿà¡∑¥≈Õß∑’Ë 2 ´÷Ëß„Àâ«—§´’πÀ≈Õ¥

≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å 1 §√—Èß‡™àπ‡¥’¬«

°—π ‚¥¬‡©æ“–‡¡◊ËÕÕ“¬ÿ 42 «—π §◊Õ 5.9±0.7 ·≈–

5644±3467 µ“¡≈”¥—∫ ·≈–æ∫«à“√–¥—∫·Õπµ‘∫Õ¥’

¥â«¬«‘∏’ VN ‡¡◊ËÕÕ“¬ÿ 42 «—π §◊Õ 5.1±0.9 ´÷Ëß Ÿß°«à“

°≈ÿà¡∑¥≈Õß Õ“® · ¥ß∂÷ß°“√‰¥â√—∫‡™◊ÈÕ IBV πÕ°®“°

°“√‰¥â√—∫«—§´’π ·µà‰¡àÕ“® √ÿª«à“‡ªìπ°“√µ‘¥‡™◊ÈÕ IBV

 ‡µ√π„¥ ‡π◊ËÕß®“° cross-reactions ∑’Ëæ∫„π‰°à∑’Ë‰¥â√—∫

‡™◊ÈÕ IBV À≈“¬§√—Èß ‚¥¬‡©æ“–‡¡◊ËÕ¡’°“√‰¥â√—∫‡™◊ÈÕ¡“°

°«à“ 1 ´’‚√‰∑ªá cross-reactions ∑’Ë‡°‘¥®–¡“°°«à“°“√

‰¥â√—∫ IBV ’́‚√‰∑ªá‡¥’¬«°—π´È”(Gelb and Killian,

1987; De Wit et al., 1997) ‡¡◊ËÕ cross-reactions

Õ¬Ÿà„π√–¥—∫ Ÿß ‚¥¬‡©æ“–‰°àÕ“¬ÿ¡“° ÷́Ëß‡§¬‰¥â√—∫«—§´’π

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ·≈–Õ“®¡’°“√µ‘¥‡™◊ÈÕµà“ß´’‚√‰∑ªá

°“√·ª≈º≈∑“ß ’́√—¡«‘∑¬“Õ“®‡ªìπ‰ª‰¥â¬“°(Gough et

al., 1992; De Wit, 2000) ·≈–‰¡àÕ“® √ÿª«à“‡ªìπ

°“√µ‘¥‡™◊ÈÕ IBV  ‡µ√π 4/91 ‡π◊ËÕß®“°‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫√“¬ß“π¢Õß Cook et al.(1999) ´÷Ëß√“¬ß“π«à“

‰°à∑’Ë‰¥â√—∫‡™◊ÈÕ IBV  ‡µ√π Ma 5 ·≈– 4/91 æ∫«à“¡’

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ

 ‡µ√π 4/91 ¥â«¬«‘∏’ HI  Ÿß°«à“ ‡µ√π ·¡ ´“™Ÿ‡´µ å

·µà®“°°“√∑¥≈Õß§√—Èßπ’È æ∫«à“√–¥—∫·Õπµ‘∫Õ¥’µàÕ

‰«√— À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡µ√π·¡ ´“™Ÿ‡´µ å ¥â«¬

«‘∏’ VN  Ÿß°«à“ ‡µ√π 4/91 ÷́Ëß«‘∏’ HI  “¡“√∂„™â„π

°“√·¬°§«“¡·µ°µà“ß¢Õß·Õπµ‘∫Õ¥’∑’Ë∂Ÿ°°√–µÿâπ‚¥¬

 ‡µ√π¢Õß‰«√— µà“ß ’́‚√‰∑ªá°—π ·µà¡’§«“¡®”‡æ“–µË”

°«à“«‘∏’ VN (King and Hopkins, 1983; Gelb and Killian,

1987; De Wit et al., 1997) ·≈–®“°°“√»÷°…“¢Õß

De Wit et al.(1997) ∑’Ë√“¬ß“π«à“«‘∏’ VN ¡’§«“¡

®”‡æ“–µàÕ´’‚√‰∑ªá¢Õß‰«√— ™π‘¥π’È≈¥≈ß„π‰°à∑’Ë‡§¬

‰¥â√—∫«—§´’π H120 ®÷ß‰¡à “¡“√∂  √ÿª«à“¡’°“√µ‘¥‡™◊ÈÕ

 ‡µ√π 4/91 „π‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥™≈∫ÿ√’

‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥≈æ∫ÿ√’ ¡’√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‰«√— À≈Õ¥≈¡Õ—°‡ ∫ µ‘¥µàÕ ‡µ√π

·¡ ´“™Ÿ‡´µ å ¥â«¬«‘∏’ VN ·≈–√–¥—∫·Õπµ‘∫Õ¥’µàÕ

‰«√— À≈Õ¥≈¡Õ—°‡ ∫ µ‘¥µàÕ ¥â«¬«‘∏’ ELISA ‡¡◊ËÕÕ“¬ÿ

42 «—π §◊Õ 6.3±1.2 ·≈– 11717±4656 µ“¡≈”¥—∫

 Ÿß°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰°à°≈ÿà¡∑¥≈Õß∑’Ë 1 ÷́Ëß„Àâ

«—§´’πÀ≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ´’‚√‰∑ªá·¡ ´“™Ÿ‡´µ å 2

§√—Èß‡™àπ‡¥’¬«°—π ·≈–æ∫«à“√–¥—∫·Õπµ‘∫Õ¥’ ¥â«¬«‘∏’

VN ‡¡◊ËÕÕ“¬ÿ 42 «—π §◊Õ 5.6±1.0 ´÷Ëß Ÿß°«à“‰°à∑¥≈Õß

Õ“®· ¥ß∂÷ß°“√‰¥â√—∫‡™◊ÈÕ IBV πÕ°®“°°“√‰¥â√—∫«—§´’π

·µà‰¡àÕ“® √ÿª«à“‡ªìπ°“√µ‘¥‡™◊ÈÕ IBV  ‡µ√π„¥‡™àπ

‡¥’¬«°—∫‰°à‡π◊ÈÕ®“°ø“√å¡„π®—ßÀ«—¥™≈∫ÿ√’

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ √».π. æ.¥√.§≥‘»—°¥‘Ï Õ√«’√–°ÿ≈

Õ. æ.≠.ª√–«’≥“ °‘µ‘§ÿ≥ §ÿ≥ ÿ¡‘µ√“ «—≤‚π¥√ ∑’Ë°√ÿ≥“

„Àâ§”·π–π”·≈–™à«¬‡À≈◊Õ„π°“√µ√«® VN ∫√‘…—∑

Õ‘π‡µÕ√å‡«∑(ª√–‡∑»‰∑¬) ®”°—¥ ∑’Ë π—∫ πÿπ∑ÿπ·≈–

‡™◊ÈÕ‰«√—  ·≈–§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ ∑’Ë π—∫ πÿπ∑ÿπ°“√»÷°…“

‡Õ° “√Õâ“ßÕ‘ß

™âÕß¡“» Õ—πµ√‡ π  ∫ÿ≠‡≈‘» Õà“«‡®√‘≠ π‘¡‘µ√ ‡™◊ÈÕ‡ß‘π

 ¡æß»å  Àæß»å  ·≈–√ÿàß∑‘«“ °ß°–π—π∑πå. 1994

(2536). ‚√§À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ„π‰°à„π‡¢µ

¿“§„µâ. ‡«™™ “√‚√ßæ¬“∫“≈ —µ«å 4: 47-54.

π‘¬¡»—°¥‘Ï Õÿª∑ÿ¡ «‘¡≈æ√ ®‘√–«—≤πæß…å «‘¡≈

®‘√–∏π–«—≤πå √◊Ëπƒ¥’ ∫ÿ≥¬–‚Àµ√–  ¡„®

»√’À“§‘¡ ∫—≠™√ ≈‘¢‘µ‡¥™“‚√®πå π‘¡‘µ ≈’ ‘√‘°ÿ≈

·≈–æ√∑‘æ¬å »‘√‘«√√≥å. 1984(2526). ‚√§

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ„π‰°à°√–∑ß´÷Ëßæ∫«‘°“√

∑’Ë‰µ. ‡«™™ “√ —µ«·æ∑¬å 13: 36-43.
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