
‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 35 ©∫—∫∑’Ë 4, 31 ∏—π«“§¡ 2548 91

π‘æπ∏åµâπ©∫—∫

Abstract

Niwat Chansiripornchai*   Jiroj Sasipreeyajan

THE EFFICACY OF INTERMEDIATE AND INTERMEDIATE-PLUS
INFECTIOUS BURSAL DISEASE VACCINE FOR THE PREVENTION OF

INFECTIOUS BURSAL DISEASE IN BROILERS

Ninety six, fourteen day-old, broiler chickens were randomly divided into four groups of 24 birds. Groups 1

and 2 were orally vaccinated with live commercial intermediate-plus and intermediate infectious bursal

disease (IBD) vaccines, respectively. Groups 3 and 4 served as a positive and  negative non-vaccinated controls,

respectively. Blood samples were collected at 14, 28 and 38 days of age for determining IBD antibody titers by

an ELISA test. Groups 1, 2 and 3 were challenged with an  IBD virus, isolated in Thailand, when 28 day of age.

Average body weight, FCR, bursa/body weight index and the average bursal lesion score at 28 and 38 days were

compared. At 28 days old, the average body weight and bursa/body weight index were not significantly different

(p>0.05) compared to chickens in groups 3 and 4. At 38 days the average body weight, FCR and bursa/body

weight index of chickens in groups 1 and 2 were better  than  those  of  group  3.

Keywords : Infectious bursal disease, intermediate vaccine, intermediate plus vaccine, broiler chickens.
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ª√– ‘∑∏‘¿“æ¢Õß«—§´’π‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ™π‘¥‡™◊ÈÕ‡ªìπ ‡µ√π√ÿπ·√ß·≈– ‡µ√π

√ÿπ·√ßª“π°≈“ß„π°“√ªÑÕß°—π‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ„π‰°à°√–∑ß

‰°à°√–∑ß§≈–‡æ»Õ“¬ÿ 14 «—π ®”π«π 96 µ—« ·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 24 µ—« °≈ÿà¡ 1 ·≈– 2 √—∫«—§´’π‡∫Õ√å´“Õ—°‡ ∫

µ‘¥µàÕ‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß·≈–™π‘¥√ÿπ·√ßª“π°≈“ßµ“¡≈”¥—∫ °≈ÿà¡ 3 ·≈– 4 ‰¡à‰¥â√—∫«—§´’π ∑”°“√‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®À“√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ∑’Ë‰°àÕ“¬ÿ 14, 28 ·≈– 38 «—π ‡¡◊ËÕ‰°àÕ“¬ÿ 28 «—π ∑”°“√„Àâ‡™◊ÈÕæ‘…‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ

∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬ „π‰°à°≈ÿà¡ 1, 2 ·≈– 3 ∑”°“√‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°µ—«‡©≈’Ë¬ Õ—µ√“·≈°‡π◊ÈÕ·≈–§à“¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´à“

µàÕπÈ”Àπ—°µ—«‰°à‡©≈’Ë¬ æ∫«à“∑’ËÕ“¬ÿ 28 «—π ‰°à°≈ÿà¡∑’Ë 1 ·≈– 2 ¡’πÈ”Àπ—°µ—«‡©≈’Ë¬·≈–§à“¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´à“µàÕπÈ”Àπ—°

µ—«‰°à‡©≈’Ë¬∑’Ë‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p>0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰°à°≈ÿà¡ 3 ·≈– 4 ·µà∑’ËÕ“¬ÿ  38  «—π ‰°à°≈ÿà¡ 1 ·≈– 2 ®–„Àâ

§à“πÈ”Àπ—°µ—«‡©≈’Ë¬ Õ—µ√“·≈°‡π◊ÈÕ·≈–§à“¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´“µàÕπÈ”Àπ—°µ—«‰°à‡©≈’Ë¬„π√–¥—∫∑’Ë¥’°«à“‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë 3

§” ”§—≠ :  ‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ «—§ ’́π‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß «—§´’π‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ßª“π°≈“ß ‰°à°√–∑ß

∫∑π”

‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕÀ√◊Õ‚√§°—¡‚∫‚√ (Infectious

bursal disease, Gumboro disease)  “‡Àµÿ‡°‘¥®“°‡™◊ÈÕ‰Õ∫’¥’‰«√— 

(IBD virus) ®—¥Õ¬Ÿà„π°≈ÿà¡‡∫Õ√åπà“‰«√—  (Birnavirus) ‡ªìπ double

stranded RNA virus ‚√§π’Èæ∫‰¥â‡©æ“–„π‰°à  —µ«åªï°™π‘¥Õ◊Ëπ

‡™àπ ‡ªì¥ ‰°àß«ß ·≈–π°°√–®Õ°‡∑»  “¡“√∂µ‘¥‡™◊ÈÕ‰«√— ‰¥â

·µà‰¡àª√“°ØÕ“°“√¢Õß‚√§ (Wyeth, 2000) ‚√§°—¡‚∫‚√‡ªìπ

‚√§µ‘¥‡™◊ÈÕ∑’Ë¡’§«“¡√ÿπ·√ß·≈–µ‘¥µàÕ‰¥âÕ¬à“ß√«¥‡√Á« ·≈–

∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕΩŸß‰°àÕ¬à“ß¡“°‚¥¬‡©æ“–„π‰°à∑’Ë

¡’Õ“¬ÿµË”°«à“ 6  —ª¥“Àå ≈—°…≥–‡¥àπ¢Õß‚√§π’È §◊Õ ‡ªìπ‚√§∑’Ë

°àÕ„Àâ‡°‘¥°“√∑”≈“¬‡¡Á¥πÈ”‡À≈◊Õß (lymphocidal) ∑’Ë∑”Àπâ“∑’Ë

 √â“ß¿Ÿ¡‘§ÿâ¡°—π Õ«—¬«–‡ªÑ“À¡“¬¢Õß‡™◊ÈÕ‰«√— ∑’Ë ”§—≠ §◊Õ

µàÕ¡‡∫Õ√å´“ (bursa of Fabricious) ´÷Ëß‡ªìπ·À≈àß √â“ß‡¡Á¥

πÈ”‡À≈◊Õß™π‘¥∫’ (B-lymphocytes) ∑’Ë ”§—≠„π‰°à van den

Berg (2000) √“¬ß“π«à“µàÕ¡‡∫Õ√å´“‡ªìπÕ«—¬«–∑’Ëæ∫°“√

‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— ¡“°∑’Ë ÿ¥ ´÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬

¢Õß Hiraga ·≈–§≥–(1994) «à“‡¡◊ËÕ∑”°“√µ—¥µàÕ¡‡∫Õ√å´“

ÕÕ°®“°µ—«‰°à æ∫«à“ “¡“√∂ªÑÕß°—π°“√‡°‘¥‚√§°—¡‚∫‚√∑’Ë¡’

 “‡Àµÿ ‡°‘¥®“°‡™◊ÈÕ‰«√— ‡∫Õ√å´“Õ—°‡ ∫™π‘¥√ÿπ·√ß‰¥â

πÕ°®“°π—Èπ¬—ßæ∫°“√‡æ‘Ë¡®”π«π¢Õß‰«√— „πÕ«—¬«–πÈ”‡À≈◊Õß

Õ◊ËπÊ ‡™àπ µàÕ¡‰∏¡—  ¡â“¡ ∑Õπ ‘́≈‰ âµ—π ·≈–‰¢°√–¥Ÿ° ‡ªìπµâπ

(Elankumaran et al., 2002) §«“¡√ÿπ·√ß¢Õß‚√§¡’§«“¡

 —¡æ—π∏å°—∫®”π«π‡¡Á¥πÈ”‡À≈◊Õß∑’ËÕ¬Ÿà„πµàÕ¡‡∫Õ√å´“ ¥—ßπ—Èπ

æ∫«à“‚√§¡’§«“¡√ÿπ·√ß Ÿß∑’Ë ÿ¥„π‰°à™à«ßÕ“¬ÿ√–À«à“ß 3 ∂÷ß 6

 —ª¥“Àå ‡π◊ËÕß®“°‡ªìπ™à«ß‡«≈“∑’Ë¡’°“√æ—≤π“¢ÕßµàÕ¡‡∫Õ√å´“

Õ¬à“ß√«¥‡√Á« ®÷ß‡ªìπ “‡Àµÿ„Àâ‰°à„π™à«ßÕ“¬ÿ¥—ß°≈à“«¡’§«“¡‰«

µàÕ°“√‡°‘¥‚√§·∫∫· ¥ßÕ“°“√ (van den Berg et al., 1991)

°“√µ‘¥‡™◊ÈÕ‰«√— „π‰°à∑’Ë™à«ßÕ“¬ÿ 0-3  —ª¥“Àå ®–· ¥ßÕ“°“√

·∫∫‰¡à√ÿπ·√ßÀ√◊Õ‰¡à· ¥ßÕ“°“√ªÉ«¬ ‰°à¡’Õ—µ√“°“√µ“¬µË”

·µàæ∫«à“‰°à∑’Ë‰¥â√—∫‰«√— „π™à«ßÕ“¬ÿ¥—ß°≈à“«®–‡°‘¥¿“«–

°¥§«“¡ “¡“√∂„π°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—πµàÕ°“√µ‘¥‡™◊ÈÕ‚√§

µà“ßÊ µ≈Õ¥™à«ßÕ“¬ÿ¢Õß‰°à  àßº≈„Àâ‰°àÕàÕπ·Õ °“√∑”«—§´’π

ªÑÕß°—π‚√§µà“ßÊµ“¡¡“‰¡à‰¥âº≈ (Hirai et al., 1973) Õ—µ√“

°“√‡®√‘≠‡µ‘∫‚µ·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√≈¥≈ß √«¡∑—Èß

µ‘¥‡™◊ÈÕ‚√§µà“ßÊ‰¥âßà“¬°«à“ª°µ‘ (Sharma et al., 2000)

«—§´’π∂◊Õ‡§√◊ËÕß¡◊Õ ”§—≠∑’Ë„™â„π°“√ªÑÕß°—π‚√§

‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ·µà°Á¬—ß‡ªìπ∑’Ë ß —¬«à“«—§´’πªÑÕß°—π‚√§

‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß ÷́Ëß‡ªìπ∑’Ëπ‘¬¡„™â

„πªí®®ÿ∫—π “¡“√∂ªÑÕß°—π‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ„π

ª√–‡∑»‰∑¬ ÷́Ëß¡’ “‡Àµÿ®“°‡™◊ÈÕ‰«√— ™π‘¥√ÿπ·√ß‰¥â ‚¥¬¡’

ª√– ‘∑∏‘¿“æ¡“°πâÕ¬‡æ’¬ß„¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«—§´’π

‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ßª“π°≈“ß ªí®®ÿ∫—π«—§´’πªÑÕß°—π‚√§‡∫Õ√å

´“Õ—°‡ ∫µ‘¥µàÕ„πµ≈“¥ “¡“√∂·∫àßÕÕ°‰¥â‡ªìπ 3 °≈ÿà¡ µ“¡

§«“¡√ÿπ·√ß„π°“√°àÕ‚√§¢Õß‡™◊ÈÕ‰«√— ∑’Ëπ”¡“„™â„π°“√
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º≈‘µ«—§´’π ´÷Ëß·¬°ÕÕ°‡ªìπ«—§ ’́π∑’Ëº≈‘µ®“°‰«√— ∑’Ë¡’§«“¡

 “¡“√∂„π°“√°àÕ‚√§„π√–¥—∫ÕàÕπ (mild vaccines) √–¥—∫

ª“π°≈“ß (intermediate vaccines) ·≈–√–¥—∫√ÿπ·√ß (hot

vaccines) À√◊Õ√–¥—∫ª“π°≈“ßæ‘‡»… (intermediate-plus

vaccines) ‚¥¬æ∫«à“‡™◊ÈÕ‰«√— ¢Õß«—§´’π„π°≈ÿà¡√–¥—∫ÕàÕπ

·≈–√–¥—∫√ÿπ·√ßª“π°≈“ß ¡—°®–∂Ÿ°∑”≈“¬‚¥¬·Õπµ‘‡®π∑’Ë

≈Ÿ°‰°à‰¥â√—∫¡“®“°·¡à «—§´’π¥—ß°≈à“«®÷ß “¡“√∂°√–µÿâπ°“√

 √â“ß·Õπµ‘∫Õ¥’‰¥â¥’‡©æ“–„π≈Ÿ°‰°à∑’Ë‰¥â√—∫¿Ÿ¡‘§ÿâ¡°—π®“°

·¡à„π√–¥—∫µË” (Tsukamoto et al., 1995)  àßº≈„Àâ¡’

§«“¡®”‡ªìπ∑’Ë®–µâÕß„™â«—§´’π È́” „π à«π¢Õß≈Ÿ°‰°à∑’Ë‰¥â√—∫

·Õπµ‘∫Õ¥’„π√–¥—∫ Ÿß Õ“®¡’§«“¡®”‡ªìπ∑’Ë®–µâÕß‰¥â√—∫«—§´’π

∑’Ëº≈‘µ®“°‰«√— „π°≈ÿà¡√ÿπ·√ßª“π°≈“ß∂÷ß√ÿπ·√ßª“π°≈“ß

æ‘‡»… (Haddad et al., 1997) „π°“√°√–µÿâπ°“√ √â“ß

·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ∂÷ß·¡â«à“Õ“®∑”

„Àâ‡°‘¥√Õ¬‚√§∑’ËµàÕ¡‡∫Õ√å´“À√◊Õ∑”„Àâ‡°‘¥°“√°¥¿Ÿ¡‘§ÿâ¡°—π

‰¥â (Muller et al., 1992)

®ÿ¥ª√– ß§å¢Õß°“√∑¥≈Õß§√—Èßπ’È ‡æ◊ËÕ»÷°…“∂÷ß

ª√– ‘∑∏‘¿“æ¢Õß«—§ ’́π‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ Õß

™π‘¥ §◊Õ ™π‘¥√ÿπ·√ß (hot À√◊Õ intermediate-plus vaccine)

·≈–™π‘¥√ÿπ·√ßª“π°≈“ß (intermediate vaccine) „π°“√

ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰«√— °—¡‚∫‚√„π‰°à‡π◊ÈÕ

«— ¥ÿ·≈–«‘∏’°“√

1. ‰°à°√–∑ß§≈–‡æ» ®”π«π 96 µ—« ‡≈’È¬ß„π°√ß¬°

æ◊Èπ„ÀâÕ“À“√ ”‡√Á®√Ÿª·≈–πÈ”°‘πµ≈Õ¥‡«≈“

2. «—§´’π

2.1 «—§ ’́π‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ™π‘¥

√ÿπ·√ß (hot strain) „Àâ‚¥¬°“√À¬Õ¥ª“°µ—«≈– 30 ‰¡‚§√≈‘µ√

(103 TCID
50
)

2.2 «—§ ’́π‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ‡™◊ÈÕ‡ªìπ™π‘¥

√ÿπ·√ßª“π°≈“ß (intermediate strain) ∑’Ëº≈‘µ‡ªìπ°“√§â“„Àâ‚¥¬

°“√À¬Õ¥ª“° µ—«≈– 30 ‰¡‚§√≈‘µ√ (103 TCID
50
)

3. ‡™◊ÈÕæ‘…‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ‡µ√π∑’Ë·¬°

‰¥â®“°°“√√–∫“¥¢Õß‚√§„πª√–‡∑»‰∑¬ „™â‡ªìπ‡™◊ÈÕæ‘…„Àâ

‚¥¬°“√À¬Õ¥ª“°µ—«≈– 100 ‰¡‚§√≈‘µ√ (4x105 EID
50
)

(Wu et al., 2000)

4. ™ÿ¥∑¥ Õ∫ ”‡√Á®√Ÿª ELISA test kits (Synbiotics

Corp., USA) ‡æ◊ËÕµ√«®√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— ‡∫Õ√å´“

Õ—°‡ ∫µ‘¥µàÕ

«‘∏’°“√

1. ‡≈’È¬ß‰°à°√–∑ß§≈–‡æ»µ—Èß·µàÕ“¬ÿ 1 «—π„πÀâÕß

§«∫§ÿ¡‚¥¬„ÀâÕ“À“√·≈–πÈ”°‘πÕ¬à“ß‡æ’¬ßæÕ

2. ‰°àÕ“¬ÿ 14 «—π  ÿà¡µ—«Õ¬à“ß‡®“–‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥

¥”∫√‘‡«≥∑’Ëªï° ®”π«π 24 µ—«‡æ◊ËÕµ√«®√–¥—∫·Õπµ‘∫Õ¥’

∑’Ë∂à“¬∑Õ¥®“°·¡àµàÕ‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ·∫àß‰°àÕÕ°

‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 14 µ—« ‚¥¬‰°à°≈ÿà¡ 1 ·≈– 2 ‰¥â√—∫

«—§´’π‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ß·≈–™π‘¥

√ÿπ·√ßª“π°≈“ß ‚¥¬°“√À¬Õ¥ª“°µ“¡≈”¥—∫  à«π‰°à°≈ÿà¡∑’Ë 3

·≈– 4 ‰¡à‰¥â√—∫«—§´’πªÑÕß°—π‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ™—Ëß

πÈ”Àπ—°‰°à∑ÿ°µ—«„π·µà≈–°≈ÿà¡ ·≈–∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë‰°à°‘π

3. ‰°àÕ“¬ÿ 28 «—π ‡®“–‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥¥”∑’Ëªï°

¢Õß‰°à∑ÿ°µ—« ‡æ◊ËÕµ√«®√–¥—∫·Õπµ‘∫Õ¥’¿“¬À≈—ß°“√∑”«—§´’π

∑”°“√™—ËßπÈ”Àπ—°‰°à∑ÿ°µ—«·≈–∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë‰°à°‘π

‡æ◊ËÕ§”π«≥Õ—µ√“·≈°‡π◊ÈÕ (feed conversion rate, FCR) ™—Ëß

πÈ”Àπ—°·≈–ºà“´“°‰°à°≈ÿà¡≈– 4 µ—«‡æ◊ËÕµ√«®´“°·≈–≈—°…≥–

µàÕ¡‡∫Õ√å´“ ∑”°“√™—ËßπÈ”Àπ—°µàÕ¡‡∫Õ√å´“·≈â«‡°Á∫„π 10%

∫—ø‡øÕ√åøÕ√å¡“≈‘π ‡æ◊ËÕ àßµ√«®„Àâ§–·ππ√Õ¬‚√§∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“ ®“°π—Èπ„Àâ‡™◊ÈÕæ‘…‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ

·°à‰°à∑ÿ°µ—«„π°≈ÿà¡∑’Ë 1, 2 ·≈– 3

4. ‰°àÕ“¬ÿ 38 «—π ‡®“–‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥¥”∑’Ëªï°

¢Õß‰°à∑ÿ°µ—«„π·µà≈–°≈ÿà¡‡æ◊ËÕµ√«®√–¥—∫·Õπµ‘∫Õ¥’ ®“°π—Èπ

∑”°“√™—ËßπÈ”Àπ—°‰°à·≈–ºà“´“°‰°à∑ÿ°µ—« ‡æ◊ËÕµ√«®´“°·≈–

≈—°…≥–µàÕ¡‡∫Õ√å´“ ∑”°“√™—ËßπÈ”Àπ—°µàÕ¡‡∫Õ√å´“·≈â«‡°Á∫

„π 10% ∫—ø‡øÕ√åøÕ√å¡“≈‘π ‡æ◊ËÕ àßµ√«®„Àâ§–·ππ√Õ¬‚√§

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë‰°à°‘π‡æ◊ËÕ§”π«≥

À“Õ—µ√“·≈°‡π◊ÈÕ ·≈– —ß‡°µÕ“°“√ªÉ«¬¢Õß‰°à

§–·ππ√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ (Muskett et al.,

1979)

0 : no damage,

1: mild necrosis in isolated follicles,

2 : moderate generalised lymphocyte depletion or

isolated follicles, with severe depletion,

3 : over  50% of follicles with severe  lymphocyte

depletion,

4 : outline of  follicles  only  remaining  with  few

lymphocytes and increase in  connective  tissue,  cysts  and

thickened  corrugated epithelium,

5 : loss of  all  follicular architecture with fibroplasia
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5. ‡ª√’¬∫‡∑’¬∫º≈∑“ß ∂‘µ‘‚¥¬„™â ANOVA ∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡ Á́πµå À“°¡’§«“¡·µ°µà“ß°Áπ”¡“

∑¥ Õ∫¥â«¬«‘∏’ DUNCANûs New Multiple Range Test

º≈

‰°àÕ“¬ÿ 14 «—π (°àÕπ∑”«—§ ’́π) µ√«®√–¥—∫·Õπµ‘∫Õ¥’

‡©≈’Ë¬∑’Ë∂à“¬∑Õ¥®“°·¡à‡∑à“°—∫ 33 πÈ”Àπ—°µ—«‡©≈’Ë¬¢Õß°≈ÿà¡

1, 2, 3 ·≈– 4 §◊Õ 238 ± 18, 231 ± 16, 245 ± 19 ·≈–

232 ± 15 °√—¡ µ“¡≈”¥—∫ (p>0.05)

‰°àÕ“¬ÿ 28 «—π (À≈—ß∑”«—§ ’́π 14 «—π) °≈ÿà¡ 1 ¡’

√–¥—∫·Õπµ‘∫Õ¥’‡©≈’Ë¬‡∑à“°—∫ 485 „π¢≥–∑’Ë°≈ÿà¡ 2, 3 ·≈– 4

¡’√–¥—∫·Õπµ‘∫Õ¥’‡©≈’Ë¬‡∑à“°—∫ 0 πÈ”Àπ—°µ—«‡©≈’Ë¬¢Õß°≈ÿà¡

1, 2, 3 ·≈– 4 §◊Õ 930 ± 86, 880 ± 94, 910 ± 73 ·≈–

915 ± 93 °√—¡ µ“¡≈”¥—∫ (p>0.05) ‡¡◊ËÕ§”π«≥Õ—µ√“·≈°

‡π◊ÈÕ¢Õß‰°à™à«ßÕ“¬ÿ 14-28 «—π ¢Õß‰°à°≈ÿà¡ 1, 2, 3 ·≈– 4

§◊Õ 1.59, 1.65, 1.64 ·≈– 1.59 µ“¡≈”¥—∫ ‚¥¬¡’§à“‡©≈’Ë¬

¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´à“µàÕπÈ”Àπ—°µ—«‰°à‡©≈’Ë¬¢Õß°≈ÿà¡ 1, 2,

3 ·≈– 4 §◊Õ 2.61 ± 1.82, 3.28 ± 1.32, 2.29 ± 0.48 ·≈–

2.29 ± 0.48 µ“¡≈”¥—∫ (p>0.05) §–·ππ‡©≈’Ë¬√Õ¬‚√§

¢ÕßµàÕ¡‡∫Õ√å´“‡¡◊ËÕµ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‰°à°≈ÿà¡ 1

‡∑à“°—∫ 1  à«π°≈ÿà¡ 2, 3 ·≈– 4 ‡∑à“°—∫ 0.5 (µ“√“ß∑’Ë 1)

‰°àÕ“¬ÿ 38 «—π (À≈—ß„Àâ‡™◊ÈÕæ‘…∑—∫ 10 «—π) æ∫«à“

‰°à°≈ÿà¡ 1, 2, 3 ·≈– 4 ¡’√–¥—∫·Õπµ‘∫Õ¥’‡©≈’Ë¬‡∑à“°—∫ 1254,

2435, 3102 ·≈– 0 µ“¡≈”¥—∫ πÈ”Àπ—°µ—«‡©≈’Ë¬¢Õß°≈ÿà¡ 1,

2, 3 ·≈– 4  §◊Õ 1590 ± 114, 1530 ± 140, 1350 ± 269

·≈– 1580 ± 182 µ“¡≈”¥—∫ ‚¥¬æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ßπÈ”Àπ—°‰°à‡©≈’Ë¬¢Õß°≈ÿà¡ 1 ·≈– 3;

3 ·≈– 4 (p<0.05)  à«πÕ—µ√“·≈°‡π◊ÈÕ„π™à«ßÕ“¬ÿ 28-38 «—π

¢Õß‰°à°≈ÿà¡ 1, 2, 3 ·≈– 4 §◊Õ 2.05, 2.03, 2.59 ·≈– 2.02

µ“¡≈”¥—∫ ‚¥¬¡’§à“‡©≈’Ë¬¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´“µàÕπÈ”Àπ—°

µ—«‰°à°≈ÿà¡ 1, 2, 3 ·≈– 4 §◊Õ 0.63 ± 0.26, 0.77 ± 0.14,

0.66 ± 0.19 ·≈– 1.72 ± 0.83 µ“¡≈”¥—∫ ‚¥¬æ∫§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß°≈ÿà¡ 4 ‡∑’¬∫°—∫°≈ÿà¡ 1, 2 ·≈– 3

(p<0.05) §–·ππ‡©≈’Ë¬√Õ¬‚√§¢ÕßµàÕ¡‡∫Õ√å´“‡¡◊ËÕµ√«®∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‰°à°≈ÿà¡ 1, 2, 3 ·≈– 4 ‡∑à“°—∫ 2.13, 3.00,

3.44, ·≈– 0 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2)

«‘®“√≥å

‡¡◊ËÕ‰°àÕ“¬ÿ 14 «—π √–¥—∫·Õπµ‘∫Õ¥’∑’Ë∂à“¬∑Õ¥®“°·¡à

¡’√–¥—∫µË” ´÷Ëß‡ªìπ™à«ß‡«≈“∑’Ë‡À¡“– ¡„π°“√∑”«—§´’π‡∫Õ√å´“

Õ—°‡ ∫µ‘¥µàÕ‰°à„π™à«ßÕ“¬ÿ 14-28 «—π (14 «—π¿“¬À≈—ß‰¥â

√—∫«—§´’π) æ∫«à“«—§´’π‡™◊ÈÕ‡ªìπ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ∑—Èß ‡µ√π

√ÿπ·√ß·≈– ‡µ√π√ÿπ·√ßª“π°≈“ß ‰¡à¡’º≈µàÕπÈ”Àπ—°µ—«

Õ—µ√“·≈°‡π◊ÈÕ §à“‡©≈’Ë¬¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´“µàÕπÈ”Àπ—°µ—«

‰°à·≈–§à“§–·ππ√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ·µà¡’·π«‚πâ¡«à“

§à“§–·ππ√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“„π‰°à°≈ÿà¡ 1 ∑’Ë‰¥â√—∫

«—§´’π ‡µ√π√ÿπ·√ß æ∫§à“§–·ππ√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

∑’Ë Ÿß°«à“‰°à°≈ÿà¡∑’Ë‰¥â√—∫«—§´’π ‡µ√π√ÿπ·√ßª“π°≈“ß·≈–‰°à

°≈ÿà¡∑’Ë‰¡à‰¥â√—∫«—§ ’́π ‡π◊ËÕß®“°«—§ ’́π™π‘¥√ÿπ·√ß®–¡’º≈µàÕ

µàÕ¡‡∫Õ√å´“ (®‘‚√®, 2547)  à«π√–¥—∫·Õπµ‘∫Õ¥’¢Õß‰°à°≈ÿà¡

1 ∑’Ë‰¥â√—∫«—§´’π‡™◊ÈÕ‡ªìπ√ÿπ·√ßπ—Èπ æ∫°“√µÕ∫ πÕß¢Õß√–¥—∫

¿Ÿ¡‘§ÿâ¡°—πµàÕ°“√„Àâ«—§´’π ¢≥–∑’Ë‰°à°≈ÿà¡ 2 ∑’Ë‰¥â√—∫«—§´’π

°≈ÿà¡‰°à πÈ”Àπ—°µ—«‰°à Õ—µ√“·≈°‡π◊ÈÕ ¥—™π’πÈ”Àπ—° §–·ππ√Õ¬‚√§ √–¥—∫

‡©≈’Ë¬ (°√—¡) (FCR) µàÕ¡‡∫Õ√å´“ ¢ÕßµàÕ¡‡∫Õ√å´“ ·Õπµ‘∫Õ¥’

µàÕπÈ”Àπ—°µ—«‰°à ‡©≈’Ë¬ ‡©≈’Ë¬

‡©≈’Ë¬

1 930±86a 1.59 2.61±1.82a 1.0 485

2 880±94a 1.65 3.28±1.32a 0.5 0

3 910±73a 1.64 2.29±0.48a 0.5 0

4 915±93a 1.59 2.29±0.48a 0.5 0
a‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)

µ“√“ß∑’Ë 1 · ¥ßº≈πÈ”Àπ—°µ—«‰°à‡©≈’Ë¬ (mean±SD) Õ—µ√“·≈°‡π◊ÈÕ ¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´à“µàÕπÈ”Àπ—°µ—«‰°à (mean±SD)

§–·ππ√Õ¬‚√§¢ÕßµàÕ¡‡∫Õ√å´“‡©≈’Ë¬ (mean±SD) √–¥—∫·Õπµ‘∫Õ¥’‡©≈’Ë¬ ‡¡◊ËÕ‰°àÕ“¬ÿ 28 «—π (À≈—ß∑”«—§´’π 14 «—π)



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 35 ©∫—∫∑’Ë 4, 31 ∏—π«“§¡ 2548 95

µ“√“ß∑’Ë 2 · ¥ßº≈πÈ”Àπ—°µ—«‰°à‡©≈’Ë¬ (mean±SD) Õ—µ√“·≈°‡π◊ÈÕ ¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´“µàÕπÈ”Àπ—°µ—«‰°à (mean±SD)

§–·ππ√Õ¬‚√§¢ÕßµàÕ¡‡∫Õ√å´“‡©≈’Ë¬ (mean±SD) √–¥—∫·Õπµ‘∫Õ¥’‡©≈’Ë¬ ‡¡◊ËÕ‰°àÕ“¬ÿ 38 «—π (À≈—ß„Àâ‡™◊ÈÕæ‘… 10 «—π)

°≈ÿà¡‰°à πÈ”Àπ—°µ—«‰°à Õ—µ√“·≈°‡π◊ÈÕ ¥—™π’πÈ”Àπ—° §–·ππ√Õ¬‚√§ √–¥—∫

‡©≈’Ë¬ (°√—¡) (FCR) µàÕ¡‡∫Õ√å´“ ¢ÕßµàÕ¡‡∫Õ√å´“ ·Õπµ‘∫Õ¥’

µàÕπÈ”Àπ—°µ—«‰°à ‡©≈’Ë¬ ‡©≈’Ë¬

‡©≈’Ë¬

1 1590±114a 2.05 0.63±0.26a 2.13 1254

2 1530±140a 2.03 0.77±0.14a 3.00 2435

3 1350±269a 2.59 0.66±0.19a 3.44 3102

4 1580±182a 2.02 1.72±0.83a 0.00 0

µ—«Õ—°…√∑’Ë·µ°µà“ß°—π¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)

‡™◊ÈÕ‡ªìπ√ÿπ·√ßª“π°≈“ß ‰¡àæ∫°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—πµÕ∫ πÕß

µàÕ°“√‰¥â√—∫«—§´’π Õ“®‡π◊ËÕß®“°°“√∑”«—§´’π‡™◊ÈÕ‡ªìπ™π‘¥

√ÿπ·√ßπ—Èπ ¡’‰«√— ‡À≈◊Õ‡æ’¬ßæÕ∑’Ë®–°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß

¿Ÿ¡‘§ÿâ¡°—π„π‰°àÀ≈—ß®“°‰«√—  à«πÀπ÷Ëß‰¥âºà“π°“√ neutralization

°—∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë‰¥â√—∫®“°·¡à (Haddad et al., 1997; Solano

et al., 1986) ´÷Ëß·µ°µà“ß®“°‰°à∑’Ë‰¥â√—∫«—§´’π™π‘¥√ÿπ·√ß

ª“π°≈“ß Õ¬à“ß‰√°Áµ“¡°“√µ√«®‰¡àæ∫·Õπµ‘∫Õ¥’µàÕ‚√§

‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ„π‰°à°≈ÿà¡∑’Ë 2 ∑’Ë‰¥â√—∫«—§´’π°—¡‚∫‚√

‡™◊ÈÕ‡ªìπ™π‘¥√ÿπ·√ßª“π°≈“ß¡‘‰¥âÀ¡“¬§«“¡«à“«—§´’π™π‘¥π’È

‰¡à “¡“√∂ªÑÕß°—π‚√§‰¥â ‡æ√“–°“√ªÑÕß°—π‚√§‡∫Õ√å´“

Õ—°‡ ∫µ‘¥µàÕπ—ÈπµâÕßÕ“»—¬°“√¡’ à«π√à«¡¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π

‚√§™π‘¥æ÷Ëß‡´≈≈å¥â«¬ (Sharma et al., 2001)

º≈°“√∑¥≈Õß™à«ßÕ“¬ÿ 28-38 «—π ‰°à°≈ÿà¡ 3 ∑’Ë‰¥â√—∫

‡™◊ÈÕ‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ·µà‰¡à‰¥â√—∫«—§´’π ‰¡àæ∫°“√

µ“¬ ·µà “¡“√∂ —ß‡°µæ∫Õ“°“√ªÉ«¬®“°°“√µ‘¥‡™◊ÈÕ‰«√— 

‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ‰¥â™—¥‡®π ‚¥¬Õ“°“√∑’Ë —ß‡°µæ∫ §◊Õ

´÷¡ ¢πÀ¬Õß °‘πÕ“À“√≈¥≈ß ·≈–æ∫√Õ¬‚√§∑’Ë™—¥‡®π¢Õß

‚√§°—¡‚∫‚√ §◊Õ ¡’®ÿ¥‡≈◊Õ¥ÕÕ°∑’Ë°≈â“¡‡π◊ÈÕ·≈–µàÕ¡‡∫Õ√å´“

(Hirai et al., 1979) ¥—ßπ—Èπ®“°°“√µ‘¥‡™◊ÈÕ¥—ß°≈à“« àßº≈„Àâ

πÈ”Àπ—°µ—«‡©≈’Ë¬¢Õß‰°à°≈ÿà¡π’ÈÕ¬Ÿà„π√–¥—∫µË” ‡¡◊ËÕ‡∑’¬∫°—∫‰°à

°≈ÿà¡ 1 ∑’Ë‰¥â√—∫«—§´’π™π‘¥√ÿπ·√ß·≈–‰°à°≈ÿà¡ 4 ∑’Ë‰¡à‰¥â√—∫

«—§´’π·≈–‰¡à‰¥â√—∫‡™◊ÈÕ‰«√—  (p<0.05) πÕ°®“°π’ÈÕ—µ√“·≈°

‡π◊ÈÕ·≈–§–·ππ√Õ¬‚√§¢ÕßµàÕ¡‡∫Õ√å´“‡©≈’Ë¬¢Õß°≈ÿà¡ 3 ‡≈«

°«à“°≈ÿà¡ 1, 2 ·≈– 4 ‡π◊ËÕß®“°‡™◊ÈÕæ‘…‰«√— π’È®–∑”≈“¬µàÕ¡

‡∫Õ√å´“ ·≈–æ∫√Õ¬‚√§‡°‘¥¢÷Èπ∑’ËµàÕ¡‡∫Õ√å´“Õ¬à“ß™—¥‡®π §◊Õ

æ∫°“√‡ ◊ËÕ¡·≈–°“√µ“¬¢Õß≈‘¡‚ø‰´µå ·≈–æ∫°“√‡æ‘Ë¡

®”π«π¢Õß‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π §à“¥—™π’πÈ”Àπ—°µàÕ¡‡∫Õ√å´“µàÕ

πÈ”Àπ—°¢Õß‰°à°≈ÿà¡ 1, 2 ·≈– 3 æ∫«à“πâÕ¬°«à“§à“¥—™π’πÈ”Àπ—°

µàÕ¡‡∫Õ√ǻ “µàÕπÈ”Àπ—°¢Õß‰°à°≈ÿà¡ 4 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ‡π◊ËÕß®“°‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ∑”≈“¬µàÕ¡

‡∫Õ√å´“¢Õß‰°à àßº≈„Àâ¢π“¥¢ÕßµàÕ¡‡∫Õ√å´“ΩÉÕ‡≈Á°≈ß‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‰°àª°µ‘∑’Ë™à«ßÕ“¬ÿ‡¥’¬«°—π (Cheville, 1967)

 à«π√–¥—∫·Õπµ‘∫Õ¥’‡©≈’Ë¬¢Õß°≈ÿà¡ 1, 2 ·≈– 3 ‡æ‘Ë¡¢÷ÈπÕ¬à“ß

¡“°¿“¬À≈—ß°“√‰¥â√—∫‡™◊ÈÕæ‘…‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ

‡æ√“–‡°‘¥°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π™π‘¥∑ÿµ‘¬¿Ÿ¡‘ ‡π◊ËÕß®“°

¡’°“√®¥®”·Õπµ‘∫Õ¥’®“°‰«√— ¿“¬À≈—ß®“°°“√‰¥â√—∫«—§´’π

∑”„Àâ√–¥—∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‚√§‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ Ÿß¢÷Èπ¡“°

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫¿Ÿ¡‘§ÿâ¡°—π®“°°“√‰¥â√—∫«—§´’π ‰°à

°≈ÿà¡ 3 ´÷Ëß‰¥â√—∫‡™◊ÈÕæ‘…‰«√— ‡∫Õ√å´“Õ—°‡ ∫µ‘¥µàÕ ‚¥¬‰¡à‰¥â

√—∫«—§´’π¡“°àÕπæ∫«à“¡’√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— ‡∫Õ√å´“

Õ—°‡ ∫µ‘¥µàÕ Ÿß°«à“√–¥—∫·Õπµ‘∫Õ¥’¢Õß‰°à°≈ÿà¡ 1 ·≈– 2

‡π◊ËÕß®“°‡™◊ÈÕæ‘…‰«√— °àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬·≈–°√–µÿâπ

¿Ÿ¡‘§ÿâ¡°—πÕ¬à“ß√ÿπ·√ß „π‰°à∑’Ë‰¡à‡§¬‰¥â√—∫«—§ ’́π¡“°àÕπ ‡™àπ

‡¥’¬«°—∫°“√‡°‘¥‚√§µ“¡∏√√¡™“µ‘ ¥—ßπ—Èπ°“√„Àâ«—§´’π‡∫Õ√å´“
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