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§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’™’«¿“æ∑“ß°“√ ◊∫æ—π∏ÿå„π ÿ°√

¡ß§≈ ‡µ™–°”æÿ*   ‡º¥Á® ∏√√¡√—°…å
 
  «‘™—¬ ∑—πµ»ÿ¿“√—°…å  Õ√√≥æ §ÿ≥“«ß…å°ƒµ

Abstract

Mongkol Techakumphu*  Padet Tummarak  Wichai Tuntasuparuk   Annop Kunawongkrit

PROGRESS OF REPRODUCTIVE BIOTECHNOLOGY IN PIG

With increasing demands for good pig breeding genetic, various reproductive biotechnologies

have been developed. Artificial insemination (AI) was the first to be worldwide on swine farms, as

semen from boars of high genetic quality can be disseminated to many females and produce

high-quality breeders and fatteners. Deep uterine insemination (DUI) with a low concentration of

fresh semen, frozen or flow-sorted spermatozoa is a recent technique in the AI scheme. Embryo

transfer (ET) is now accepted to be the safest way to introduce new genetics into swine herds.

Recently, embryos can be collected and transferred by  non  surgical techniques and pig embryos

at the expanded blastocyst stage can be frozen in liquid nitrogen. Nowadays, AI and ET are well

developed in Thailand. Furthermore, new advanced techniques such as in vitro fertilization, somatic

cell nuclear transfer (cloning) and trangenesis have been studied in order to improve swine milk

production as well as for human biomedical purposes. The modification of milk composition and it's

production from transgenic piglets will be useful for improving lactation performance. Moreover

the gene-inserted organs from transgenic pigs to human, so called "xenotransplantation" will be

used to solve the shortage of transplant organs in humans.

Keywords :  Reproductive technology, pig

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University,

Bangkok 10330.
*Corresponding author
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∫∑§—¥¬àÕ

¡ß§≈ ‡µ™–°”æÿ*  ‡º¥Á® ∏√√¡√—°…å  «‘™—¬ ∑—πµ»ÿ¿“√—°…å  Õ√√≥æ §ÿ≥“«ß…å°ƒµ

§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’™’«¿“æ∑“ß°“√ ◊∫æ—π∏ÿå„π ÿ°√

‡∑§‚π‚≈¬’∑“ß°“√ ◊∫æ—π∏ÿå‰¥âæ—≤π“¢÷Èπ‡æ◊ËÕ„™â„π°“√ª√—∫ª√ÿßæ—π∏ÿå„π°“√º≈‘µ ÿ°√ «‘∏’°“√º ¡‡∑’¬¡π—∫‡ªìπ

‡∑§π‘§·√°∑’Ë¡’°“√π”¡“„™â°—π∑—Ë«‚≈°„πø“√å¡ ‚¥¬πÈ”‡™◊ÈÕ®“°æàÕæ—π∏ÿå¥’°√–®“¬º ¡°—∫·¡àæ—π∏ÿå„πø“√å¡‡æ◊ËÕº≈‘µ

 ÿ°√æ—π∏ÿå·≈– ÿ°√¢ÿπ∑’Ë¡’§ÿ≥¿“æ  °“√æ—≤π“«‘∏’°“√º ¡‡∑’¬¡·∫∫≈÷°¥â«¬°“√ Õ¥∑àÕº ¡‡∑’¬¡‡¢â“‚æ√ß¡¥≈Ÿ°‚¥¬

µ√ß  “¡“√∂„™â°—∫πÈ”‡™◊ÈÕ∑’Ë¡’§«“¡‡¢â¡¢âπµË” À√◊ÕπÈ”‡™◊ÈÕ·™à·¢Áß À√◊ÕπÈ”‡™◊ÈÕ∑’Ëºà“π°“√§—¥·¬°‡æ»·≈â« ‡ªìπ∑’Ë¬Õ¡√—∫

«à“°“√¬â“¬Ω“°µ—«ÕàÕπ‡ªìπ«‘∏’∑’Ëª≈Õ¥¿—¬∑’Ë ÿ¥„π°“√π”‡Õ“æ—π∏ÿ°√√¡„À¡à‡¢â“„πø“√å¡ ‚¥¬ªí®®ÿ∫—π “¡“√∂‡°Á∫·≈–

¬â“¬Ω“°µ—«ÕàÕπ¥â«¬°“√‰¡àºà“µ—¥ √«¡∑—Èß°“√·™à·¢Áßµ—«ÕàÕπ ÿ°√√–¬–∫≈“ ‚µ´’ ∑’Ë¢¬“¬µ—«‰¥â·≈â« ∑—Èß°“√º ¡

‡∑’¬¡·≈–°“√¬â“¬Ω“°µ—«ÕàÕπ‰¥âæ—≤π“¢÷Èπ·≈â«„πª√–‡∑»‰∑¬ πÕ°®“°π’È‡∑§π‘§°“√ªØ‘ π∏‘„πÀ≈Õ¥∑¥≈Õß

°“√¬â“¬Ω“°π‘«‡§≈’¬  (‚§≈ππ‘Ëß) ¥â«¬‡´≈≈å‚´¡“µ‘° ·≈–°“√ √â“ß —µ«å¢â“¡ “¬æ—π∏ÿå ‰¥â¡’°“√«‘®—¬„πªí®®ÿ∫—π‡æ◊ËÕ„™â

„π°“√‡ª≈’Ë¬π·ª≈ß à«πª√–°Õ∫·≈–°“√‡æ‘Ë¡°“√º≈‘µπÈ”π¡ ÿ°√ µ≈Õ¥®π„™âª√–‚¬™πå„π«ß°“√·æ∑¬å‡æ◊ËÕπ”

‡Õ“Õ«—¬«–¢Õß ÿ°√∑’Ë¡’°“√ Õ¥„ à¬’π å¢Õß¡πÿ…¬å‰ª —∫‡≈’Ë¬π·∑πÕ«—¬«–¢Õß¡πÿ…¬å

§” ”§—≠ :  ‡∑§‚π‚≈¬’¥â“π«‘∑¬“°“√ ◊∫æ—π∏ÿå ÿ°√

∫∑π”

°“√º≈‘µ ÿ°√„πª√–‡∑»‰∑¬π—∫«—π®–Õ“»—¬

‡∑§‚π‚≈¬’¡“°¢÷Èπ ∑—Èß¥â“π°“√®—¥°“√ ‚√ß‡√◊Õπ Õ“À“√

°“√µ√«®·≈–«‘‡§√“–Àå‚√§ °“√ªÑÕß°—π‚√§ ·≈–°“√

ª√—∫ª√ÿßæ—π∏ÿå„π ÿ°√ √«¡∑—Èß°“√π”‡Õ“‡∑§‚π‚≈¬’™’«¿“æ

∑“ß«‘∑¬“°“√ ◊∫æ—π∏ÿå¡“„™â‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√

º≈‘µ °“√º ¡‡∑’¬¡π—∫‡ªìπ‡∑§π‘§¢—Èπæ◊Èπ∞“π∑’Ë¡’°“√

¢¬“¬µ—«Õ¬à“ß°«â“ß¢«“ß √«¡∑—Èß¡’»Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕ®“°æàÕ

æ—π∏ÿå∑’Ë¡’æ—π∏ÿ°√√¡¥’‡≈‘»∑—Èß®“°¿“§√—∞·≈–¿“§‡Õ°™π

 à«π‡∑§π‘§°“√¬â“¬Ω“°µ—«ÕàÕπ·≈–‡∑§π‘§Õ◊ËπÊ ∑’Ë

‡°’Ë¬«¢âÕß ‰¡à«à“®–‡ªìπ°“√ªØ‘ π∏‘πÕ°√à“ß°“¬ °“√

‡≈’È¬ß·≈–°“√·™à·¢Áßµ—«ÕàÕπ °“√µ√«®«‘‡§√“–Àå§«“¡

 “¡“√∂„π°“√ªØ‘ π∏‘¢ÕßæàÕæ—π∏ÿå ‰¥â¡’°“√‡√‘Ë¡µâπ

„πª√–‡∑»‰∑¬ ¡“‡ªìπ‡«≈“°«à“ 20 ªï ‚¥¬¿“§«‘™“

 Ÿµ‘»“ µ√å ‡∏πÿ‡«™-«‘∑¬“œ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“œ

„πÕπ“§µ‡∑§π‘§°“√‚§≈ππ‘Ëß¥â«¬‡´≈≈å√à“ß°“¬ (somatic

nuclear transfer) ·≈–°“√º≈‘µ —µ«å¢â“¡ “¬æ—π∏ÿå

(transgenesis) ‡ªìπ‡∑§π‘§∑’Ë°”≈—ß¡’°“√«‘®—¬°—πÕ¬à“ß

°«â“ß¢«“ß ‡æ◊ËÕπ”‡Õ“Õ«—¬«–®“° ÿ°√ transgenic ¡“‡ª≈’Ë¬π

∂à“¬Õ«—¬«–„π¡πÿ…¬å ∑’Ë‡√’¬°«à“ çxenotransplantationé

∫∑§«“¡π’È‰¥â√«∫√«¡§«“¡°â“«Àπâ“¥â“π‡∑§‚π‚≈¬’

™’«¿“æ∑“ß°“√ ◊∫æ—π∏ÿå∑’Ë¡’°“√æ—≤π“„π ÿ°√√«¡∑—Èß

¢âÕ¡Ÿ≈„πª√–‡∑»

§«“¡√Ÿâæ◊Èπ∞“π°“√æ—≤π“¢Õßµ—«ÕàÕπ¢Õß ÿ°√√–¬–·√°

 ÿ°√‡æ»‡¡’¬¡’√Õ∫«ß®√°“√‡ªìπ —¥ª√–¡“≥

19-22 «—π ‚¥¬™à«ß‡ªìπ —¥√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡µÕ-

‚√π®–≈¥≈ß „π¢≥–∑’ËŒÕ√å‚¡π‡Õ ‚µ√‡®π®–‡æ‘Ë¡¢÷Èπ

´÷Ëß Õ¥§≈âÕß°—∫°“√· ¥ßÕ“°“√‡ªìπ —¥ ·≈–¬Õ¡√—∫

°“√º ¡ °“√µ°‰¢à®–‡°‘¥ª√–¡“≥ 38 ™¡. À≈—ß‡ªìπ
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∑’Ë 7-8  à«π°“√¬◊¥µ—«¢Õßµ—«ÕàÕπ (elongation) æ∫‰¥â

ª√–¡“≥ 11-12 «—π À≈—ß®“°π—Èπ°Á®–‡√‘Ë¡Ωíßµ—« √Ÿª¢Õß

µ—«ÕàÕπ√–¬–µà“ßÊ · ¥ß„π√Ÿª∑’Ë 1

‚¥¬ª°µ‘Õ—µ√“§«“¡ Ÿ≠‡ ’¬¢Õßµ—«ÕàÕπ„π ÿ°√

®– Ÿßª√–¡“≥ 30-40% °“√ Ÿ≠‡ ’¬‡°‘¥¢÷Èπ¡“°∑’Ë ÿ¥„π

™à«ß‡¥◊Õπ·√°¢Õß°“√Õÿâ¡ (van der Lende et al., 1994)

´÷Ëß‡ªìπ‡Àµÿº≈Õ∏‘∫“¬«à“ ·¡â®–¡’°“√µ°‰¢à¡’®”π«π¡“°

·µà‡¡◊ËÕ§≈Õ¥≈Ÿ°®–‡À≈◊Õ‡æ’¬ß 60-70% ‡∑à“π—Èπ °“√»÷°…“

„πª√–‡∑»‰∑¬ ‚¥¬ Tantasuparuk et al. (2002) „π

 ÿ°√ “«æ—π∏ÿå≈“√å®‰«∑å·≈–·≈π¥å‡√´ æ∫«à“Õ—µ√“§«“¡

 Ÿ≠‡ ’¬®“°°“√µ°‰¢à∂÷ß§≈Õ¥‡∑à“°—∫ 35.9% ·≈– 31.9%

µ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈¢â“ßµâπ

‡∑§‚π‚≈¬’™’«¿“æ∑“ß«‘∑¬“°“√ ◊∫æ—π∏ÿå

1. °“√º ¡‡∑’¬¡ (Artificial Insemination, AI)

°“√º ¡ ‡∑’ ¬¡„π ÿ °√ ‡ªìπ∑’Ë ¬ Õ¡√—∫«à “¡’

ª√–‚¬™πå„π°“√°√–®“¬æ—π∏ÿå®“°æàÕæ—π∏ÿå∑’Ë¡’§ÿ≥¿“æ

·≈–ª≈Õ¥‚√§ ∑”„Àâ≈Ÿ° ÿ°√∑’Ë‰¥â¡’æ—π∏ÿ°√√¡·≈–

≈—°…≥–√Ÿª√à“ßµ“¡∑’Ë‡°…µ√°√µâÕß°“√ ‡æ◊ËÕ Õ¥§≈âÕß

°—∫§«“¡µâÕß°“√¢Õßµ≈“¥ ÿ°√æ—π∏ÿåÀ√◊Õ ÿ°√¢ÿπ

·π«‚πâ¡¢Õß°“√º ¡‡∑’¬¡π—∫«—π®–¡“°¢÷Èπ √«¡∑—Èß„π

ª√–‡∑»‰∑¬æ∫«à“°“√º ¡‡∑’¬¡¡’°“√∑”°—π·æ√àÀ≈“¬

„πø“√å¡ ÿ°√∑—Èß√“¬„À≠à∑’Ë¡’·¡à ÿ°√‡ªìπÀ¡◊Ëπ·¡àÀ√◊Õ

√“¬¬àÕ¬‰¡à°’Ë√âÕ¬·¡à °“√¢¬“¬µ—«¥—ß°≈à“« Õ¥√—∫°—∫

µ≈“¥¢ÕßÕÿª°√≥å·≈–«— ¥ÿ∑’Ë„™â„π°“√º ¡‡∑’¬¡ ‰¡à«à“

®–‡ªìπ∑àÕº ¡‡∑’¬¡ (AI gun) ∑’Ë¡’À≈“¬À≈“°√Ÿª·∫∫

πÈ”¬“≈–≈“¬πÈ”‡™◊ÈÕ ́ Õß À√◊ÕÀ≈Õ¥πÈ”‡™◊ÈÕ œ≈œ ®“°¢âÕ¡Ÿ≈

 à«πµ—«æ∫«à“°“√º ¡‡∑’¬¡„πªí®®ÿ∫—ππ—Èπ “¡“√∂∑”

‰¥â¥’ ∫“ßø“√å¡ “¡“√∂‰¥âÕ—µ√“°“√‡¢â“§≈Õ¥¡“°°«à“

85% ‰¥â≈Ÿ°µàÕ§√Õ°‡æ‘Ë¡¢÷Èπ 0.5-1.0 µ—« °“√®—¥°“√„π

‡≈â“º ¡ –¥«°·≈–ßà“¬¢÷Èπ √«¡∑—Èß™à«¬ªí≠À“¥â“π°“√

µ‘¥‡™◊ÈÕÀ≈—ß®“°º ¡≈¥≈ß ∑”„Àâ°“√„™â¬“ªØ‘™’«π–„π

‡≈â“º ¡≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥ ®÷ßπ—∫‡ªìπ¢âÕ¥’§«√·°à

°“√ π—∫ πÿπ°“√º ¡‡∑’¬¡„πø“√å¡ ÿ°√ Õ¬à“ß‰√

 —¥¬◊ππ‘Ëß ́ ÷Ëß·µ°µà“ß®“°„π‚§∑’Ë°‘π‡«≈“ª√–¡“≥ 19 ™¡.

(¥Ÿ review ¢Õß ‡º¥Á® ·≈–§≥–, 2001) ¥—ßπ—Èπ®÷ß‡ªìπ

®ÿ¥∑’ËÕ∏‘∫“¬∂÷ß√–¬–‡«≈“∑’Ë„™â„π°“√‡®√‘≠æ√âÕ¡ªØ‘ π∏‘

¢Õß‚Õ‚Õ‰´µå®“°√–¬– germinal vesicle ®π∂÷ß√–¬–

metaphase II ´÷Ëß„π ÿ°√„™â‡«≈“ª√–¡“≥ 40 ™¡.  à«π

„π‚§„™â‡æ’¬ß 18-24 ™¡. À≈—ß®“°‡°‘¥°“√ªØ‘ π∏‘·≈â«

µ—«ÕàÕπ‡®√‘≠„π∑àÕπ”‰¢à·≈–‚æ√ß¡¥≈Ÿ° µ—«ÕàÕπ√–¬–

Àπ÷Ëß‡´≈≈åæ∫„π«—π∑’Ë 1-2 À≈—ß‡ªìπ —¥ ÷́Ëßµ—«ÕàÕπ¬—ß§ß

Õ¬Ÿà„π∑àÕπ”‰¢à à«π∫π (·Õ¡æŸ≈à“) µ—«ÕàÕπ√–¬– 4 ‡´≈≈å

¬—ß§ßÕ¬Ÿà„π∑àÕπ”‰¢à ·≈–‡ªìπ√–¬–∑’Ë ”§—≠¢Õß ÿ°√

‡æ√“–À“°π”¡“‡≈’È¬ßπÕ°√à“ß°“¬®–‡°‘¥°“√À¬ÿ¥µ—«∑’Ë

‡√’¬°«à“ çblocking stageé ´÷Ëß„π√–¬–π’È®–æ∫¡’°“√

 —ß‡§√“–Àå‚ª√µ’π„À¡àÊ ∑’Ë™à«¬„π°“√‡®√‘≠¢Õßµ—«ÕàÕπ

¥—ßπ—ÈπÀ“°π”µ—«ÕàÕπÕÕ°¡“®“°∑àÕπ”‰¢à ®–∑”„Àâ‡°‘¥

 ¿“«–¢“¥‚ª√µ’π∑”„Àâ‰¡à¡’°“√‡®√‘≠µàÕ√–¬–À¬ÿ¥µ—«

„π ÿ°√‡ª√’¬∫‡∑’¬∫‰¥â°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡™π‘¥Õ◊ËπÊ

‡™àπ „πÀπŸ‡¡“ å®–À¬ÿ¥∑’Ë 2 ‡´≈≈å ÀπŸ·√∑ ÀπŸ·Œ¡ ‡µÕ√å

·≈–‚§∑’Ë√–¬– 8 ‡´≈≈å °“√‡°Á∫µ—«ÕàÕπ√–¬– 4 ‡´≈≈å

®–µâÕß‡°Á∫À≈—ßº ¡‰ª·≈â« 3 «—π µ—«ÕàÕπ ÿ°√®–„™â‡«≈“

„π∑àÕπ”‰¢à‡æ’¬ß 48 ™¡.  —Èπ°«à“ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡™π‘¥

Õ◊ËπÊ ·≈â«®÷ß‡¢â“ Ÿà‚æ√ß¡¥≈Ÿ°„π√–¬– 4 ‡´≈≈å µ—«ÕàÕπ

√–¬–¡Õ√Ÿ≈à“ (morula) ÷́Ëßª√–°Õ∫¥â«¬‡´≈≈åª√–¡“≥

16-30 ‡´≈≈åæ∫À≈—ßº ¡‰ª·≈â« 5 «—π  à«πµ—«ÕàÕπ

√–¬–∫≈“ ‚µ ’́ √–¬–·√° (early blastocyst) ®–æ∫

ª√–¡“≥«—π∑’Ë 6 „π°“√‡°Á∫µ—«ÕàÕπ®“°·¡à ÿ°√µ—«

Àπ÷ËßÊ π—Èπ¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–æ∫∑—Èßµ—«ÕàÕπ√–¬–

¡Õ√Ÿ≈à“·≈–√–¬–∫≈“ ‚µ ’́  (blastocyst) ∑—Èßπ’È‡æ√“–°“√

µ°‰¢à‡°‘¥‰¡àæ√âÕ¡°—π·≈–µ—«ÕàÕπ·µà≈–„∫®–¡’Õ—µ√“

°“√æ—≤π“µ—«∑’Ë·µ°µà“ß°—π µ—«ÕàÕπ√–¬–¡Õ√Ÿ≈à“·≈–

∫≈“ ‚µ ’́ ‡ªìπ√–¬–∑’Ë‡≈’È¬ß„πÀ≈Õ¥∑¥≈Õß‰¥âÕ¬à“ß

ßà“¬·≈–¡’Õ—µ√“°“√‡®√‘≠§àÕπ¢â“ß Ÿß µ—«ÕàÕπ∑’Ë‡°Á∫À≈—ß

«—π∑’Ë 7 ‡ªìπ√–¬–∫≈“ ‚µ´’ ∑’Ë¢¬“¬µ—«‡µÁ¡∑’Ë (expanded

blastocyst) ‡ªìπ√–¬–∑’Ë‡À¡“– ¡∑’Ë∑πµàÕ°“√·™à·¢Áß

°“√À≈ÿ¥ÕÕ°®“°‡ª≈◊Õ° (hatching) ®–‡°‘¥ª√–¡“≥«—π
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√Ÿª∑’Ë 1 ¿“æ¢Õßµ—«ÕàÕπ√–¬–µà“ßÊ (scale bar = 100 µm)

1. √–¬– 1 ‡´≈≈å ‡°Á∫ª√–¡“≥«—π∑’Ë 1 À≈—ß‡ªìπ —¥ 2. √–¬– 2 ‡´≈≈å ‡°Á∫ª√–¡“≥«—π∑’Ë 2 À≈—ß‡ªìπ —¥

3. √–¬– 4 ‡´≈≈å ‡°Á∫ª√–¡“≥«—π∑’Ë 3 À≈—ß‡ªìπ —¥ 4. √–¬–¡Õ√Ÿ≈à“ ‡°Á∫ª√–¡“≥«—π∑’Ë 4-5 À≈—ß‡ªìπ —¥

5. √–¬–∫≈“ ‚µ ’́π·√°‡°Á∫ª√–¡“≥«—π∑’Ë 5-6 6. √–¬–∫≈“ ‚µ ’́ ∑’Ë¢¬“¬µ—« ‡°Á∫ª√–¡“≥

À≈—ß‡ªìπ —¥ «—π∑’Ë 6-7 À≈—ß‡ªìπ —¥

1 2

3 4

5 6
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°Áµ“¡æ∫«à“°“√º ¡‡∑’¬¡„πª√–‡∑»‰∑¬ ¬—ß‰¡à‰¥â

¡“µ√∞“π‡∑à“∑’Ë§«√ µ—Èß·µà«‘∏’°“√µ√«®§ÿ≥¿“æπÈ”‡™◊ÈÕ

«‘∏’°“√º ¡‡∑’¬¡ «‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕ √«¡∑—Èß∫“ß§√—Èß

¢“¥æ◊Èπ∞“π„π¥â“π°“√µ√«®°“√‡ªìπ —¥Õ¬à“ß∂Ÿ°µâÕß œ≈œ

„πªí®®ÿ∫—π‰¥â¡’°“√π”‡Õ“‡∑§π‘§°“√º ¡‡∑’¬¡

∑’Ë‡√’¬°«à“ çDeep Uterine Insemination, DUIé ‚¥¬¡’

°“√æ—≤π“∑àÕº ¡‡∑’¬¡„Àâ¡’∑àÕ¢π“¥‡≈Á°µàÕ°—∫∑àÕ

º ¡‡∑’¬¡‡¥‘¡  Õ¥‡¢â“‰ª„π‚æ√ß¡¥≈Ÿ°·∑π∑’Ë®–¬÷¥µ‘¥

µ√ß§Õ¡¥≈Ÿ° ‡æ◊ËÕ„ÀâπÈ”‡™◊ÈÕ‡¢â“ Ÿà‚æ√ß¡¥≈Ÿ°‚¥¬µ√ß ́ ÷Ëß

«‘∏’π’È‡ªìπ°“√æ—≤π“¡“®“°°“√∑¥≈Õß∑’Ë„™â fiber scope

 Õ¥ºà“π∑àÕº ¡‡∑’¬¡‡¢â“‰ª©’¥πÈ”‡™◊ÈÕ∑’Ë à«πµâπ¢Õßªï°

¡¥≈Ÿ°„°≈â°—∫∑àÕπ”‰¢à‚¥¬≈¥§«“¡‡¢â¡¢âπ¢ÕßπÈ”‡™◊ÈÕ®“°

3,000 ≈â“πµ—« ‡ªìπ 50 ≈â“πµ—«µàÕ‚¥ä  æ∫«à“Õ—µ√“°“√

§≈Õ¥·≈–®”π«π≈Ÿ°µàÕ§√Õ°‰¡à·µ°µà“ß°—π πÕ°®“°

π’È«‘∏’π’È¬—ß‡À¡“–µàÕ°“√π”‰ª„™â„π°√≥’πÈ”‡™◊ÈÕ·™à·¢Áß∑’Ë

¡—°¡’Õ—µ√“°“√‡§≈◊ËÕπ‰À«µË” ·≈–πÈ”‡™◊ÈÕ∑’Ëºà“π°“√§—¥·¬°

‡æ» ´÷Ëß∂◊Õ«à“‡ªìπ«‘«—≤π“°“√„À¡à¢Õß°“√º ¡‡∑’¬¡„π

 ÿ°√ (Martinez et al., 2001)

2. °“√¬â“¬Ω“°µ—«ÕàÕπ (Embryo Transfer, ET)

„π ÿ°√ °“√¬â“¬Ω“°µ—«ÕàÕπ‰¥â‡√‘Ë¡¡’°“√»÷°…“

ª√–¡“≥ §.». 1960 (Hancock and Hovell, 1962;

Dzuik et al., 1964) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„™â„π·ßàß“π

«‘®—¬∑“ß«‘∑¬“°“√ ◊∫æ—π∏ÿå ‡™àπ °“√»÷°…“∂÷ß°“√æ—≤π“

¢Õßµ—«ÕàÕπ ÿ°√ §«“¡ —¡æ—π∏å√–À«à“ß¡¥≈Ÿ°°—∫µ—«ÕàÕπ

°“√‡®√‘≠¢Õßµ—«ÕàÕπ‡¡◊ËÕπ”ÕÕ°¡“‡≈’È¬ßπÕ°√à“ß°“¬

°“√¬â“¬¢â“¡ªï°¡¥≈Ÿ°¢Õßµ—«ÕàÕπ (migration) ·≈–

°“√®—¥‡√’¬ßµ—«¢Õßµ—«ÕàÕπ (spacing) ‡ªìπµâπ „π·ßà

ª√–‚¬™πå∑“ßªØ‘∫—µ‘æ∫«à“‡∑§π‘§π’È‡ªìπª√–‚¬™πå¡“°

µàÕ°“√ √â“ßΩŸß ÿ°√ª≈Õ¥‚√§ (SPF = Specific Pathogen

Free) ·≈–™à«¬„π°“√ª√—∫ª√ÿßæ—π∏ÿå ·µàæ∫«à“·¡âµ—«ÕàÕπ

 ÿ°√®– “¡“√∂·™à·¢Áß‰¥â·µà‰¥âº≈‰¡à¥’‡∑à“„π‚§ ®÷ß‡ªìπ

®ÿ¥ÕàÕπ¢Õß°“√π”‰ª„™â‡∑§π‘§π’È„π°“√ª√—∫ª√ÿßæ—π∏ÿå

∑¥·∑π°“√º ¡‡∑’¬¡

°“√¬â“¬Ω“°µ—«ÕàÕπ‡ªìπ«‘∏’°“√∑“ß‡∑§‚π‚≈¬’

™’«¿“æ∑’Ë®”‡ªìπµâÕßÕ“»—¬§«“¡√Ÿâ∑“ß √’√«‘∑¬“¢Õß

µ—«ÕàÕπ ÿ°√·≈–§«“¡√Ÿâ¥â“π —µ«·æ∑¬å‡ªìπ ”§—≠ ¡’

¢—ÈπµÕπ∑’Ë ”§—≠ §◊Õ °“√‡µ√’¬¡ ÿ°√µ—«„Àâµ—«ÕàÕπ∑”

°“√°√–µÿâπ°“√‡ªìπ —¥·≈–µ°‰¢à °“√‡°Á∫µ—«ÕàÕπ “¡“√∂

∑”‰¥â·∫∫ºà“µ—¥·≈–·∫∫‰¡àºà“µ—¥ (√Ÿª∑’Ë 2) °“√µ√«®

À“µ—«ÕàÕπ·≈–ª√–‡¡‘π§ÿ≥¿“æ ·≈–°“√¬â“¬Ω“°

µ—«ÕàÕπ‚¥¬Õ“®¬â“¬Ω“°ºà“π∑“ß∑àÕπ”‰¢àÀ√◊ÕΩ“°‚¥¬

µ√ß„π¡¥≈Ÿ°

§«“¡ ”‡√Á®¢Õß°“√¬â“¬Ω“°µ—«ÕàÕπ„π ÿ°√„π

ª√–‡∑»‰∑¬‰¥â¡’√“¬ß“π‚¥¬ æ’√–»—°¥‘Ï·≈–§≥– (1987)

·≈–¡ß§≈·≈–§≥– (1987) ‚¥¬√“¬ß“π·√°‡ªìπ§«“¡

 ”‡√Á®„π»Ÿπ¬åΩñ°π‘ ‘µ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“œ

 à«π√“¬ß“πÀ≈—ß‡ªìπ§«“¡ ”‡√Á®∑’Ë‰¥â∑¥≈Õß„πø“√å¡

¥â«¬°“√‡°Á∫µ—«ÕàÕπ·≈–¬â“¬Ω“° µ—«ÕàÕπ ÿ°√¥â«¬«‘∏’

°“√ºà“µ—¥„π ÿ°√µ—«„Àâ·≈– ÿ°√µ—«√—∫∑’Ë¡’™à«ß‡«≈“°“√

‡ªìπ —¥„°≈â‡§’¬ß°—π ¿“¬À≈—ß°“√°√–µÿâπ°“√‡ªìπ —¥¥â«¬

ŒÕ√å‚¡πæ’‡ÕÁ¡‡Õ ®’/‡Õ ´’®’ „πÕ—µ√“ à«π 400/200

„πø“√å¡·ÀàßÀπ÷Ëß∑’ËÕ”‡¿Õæπ— π‘§¡ ®—ßÀ«—¥™≈∫ÿ√’ º≈

°“√»÷°…“æ∫«à“„π·¡à ÿ°√ 6 „π 7 µ—« ∑’Ë‰¥â√—∫µ—«ÕàÕπ

‰¡à· ¥ß°“√‡ªìπ —¥∑’Ë 42 «—πÀ≈—ß¬â“¬Ω“° ·≈–∑’Ë 84

«—π¡’ ÿ°√ 4 „π 7 µ—«‡°‘¥°“√µ—Èß∑âÕß·≈–§≈Õ¥≈Ÿ° ÿ°√

ª°µ‘®”π«π 22 µ—« §‘¥‡ªìπÕ—µ√“√Õ¥ ‡∑à“°—∫ 40%

πÕ°®“°§«“¡ ”‡√Á®„πø“√å¡·≈â«°“√∑’Ë®–π”

µ—«ÕàÕπ®“°ø“√å¡Ê Àπ÷Ëß‰ªΩ“°„π ÿ°√µ—«√—∫∑’ËÕ¬Ÿà„π

Õ’°ø“√å¡Àπ÷Ëß∑’ËÀà“ß‰°≈®–‡ªìπª√–‚¬™πå„π°“√ √â“ßΩŸß

π‘«‡§≈’¬ ∑’Ëª≈Õ¥‚√§‰¥â Cameron et al. (1986) ‰¥â

√“¬ß“π§«“¡ ”‡√Á®„π°“√¬â“¬Ω“°µ—«ÕàÕπ ÿ°√®“°ø“√å¡

·ÀàßÀπ÷Ëß‰ª¬—ßΩŸß ÿ°√ª≈Õ¥‚√§ ‚¥¬Õ—µ√“°“√√Õ¥¢Õß

µ—«ÕàÕπ Ÿß∂÷ß 50%  à«π„πª√–‡∑»‰∑¬ ¡ß§≈·≈–§≥–

(1988) ‰¥â∑¥≈Õß¬â“¬Ω“°µ—«ÕàÕπ ÿ°√‚¥¬«‘∏’°“√Õ¬à“ß

ßà“¬Ê √–À«à“ßÕ”‡¿Õæπ¡ “√§“¡ ®—ßÀ«—¥©–‡™‘ß‡∑√“

°—∫Õ”‡¿Õæπ— π‘§¡ ®—ßÀ«—¥™≈∫ÿ√’ ´÷ËßÀà“ßª√–¡“≥ 70

°¡. ‚¥¬π”µ—«ÕàÕπ√–¬–¡Õ√Ÿ≈à“·≈–∫≈“ ‚µ´’  √–¬–
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√Ÿª∑’Ë 3 ≈Ÿ° ÿ°√Õ“¬ÿ 42 «—π ∑’Ë‡°‘¥®“°°“√¬â“¬Ω“°µ—«ÕàÕπ∑’Ë‡≈’È¬ß„πÀ≈Õ¥∑¥≈Õßπ“π 24 ™¡. ·≈â«¬â“¬°≈—∫

‰ªΩ“°„π·¡à ÿ°√µ—«√—∫ ∑’Ë»Ÿπ¬åΩñ°π‘ ‘µ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“œ ®—ßÀ«—¥π§√ª∞¡ (¡ß§≈·≈–§≥–,

1991)

√Ÿª∑’Ë 2  ¿“æ°“√‡°Á∫µ—«ÕàÕπ¥â«¬°“√ºà“µ—¥

A = °√–∫Õ°æ≈“ µ‘°  B = Foley#10  C = Foley#6
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·√°®”π«π∑—ÈßÀ¡¥ 43 µ—«ÕàÕπ ‡°Á∫„π°√–µ‘°πÈ”Õÿàπ

√–À«à“ß°“√¢π¬â“¬·≈–√Õ°“√¬â“¬Ω“°‡ªìπ√–¬–‡«≈“

ª√–¡“≥ 4-6 ™¡. ‡æ◊ËÕΩ“°„π ÿ°√µ—«√—∫´÷Ëß¡’°“√µ°‰¢à

À≈—ß®“° ÿ°√µ—«„Àâª√–¡“≥ 24 ™¡. ∑—ÈßÀ¡¥ 4 µ—« º≈

°“√∑¥≈Õßæ∫«à“ ÿ°√µ—Èß∑âÕß 2 „π 4 µ—« §‘¥‡ªìπ 50%

·≈–§≈Õ¥≈Ÿ°ÕÕ°¡“®”π«π∑—ÈßÀ¡¥ 4 µ—« §‘¥‡ªìπ

Õ—µ√“√Õ¥®“°®”π«πµ—«ÕàÕπ∑’Ë¬â“¬Ω“°‡∑à“°—∫ 9.3%

(4/43) À√◊Õ‡∑à“°—∫ 20% (4/20) ¢Õß ÿ°√µ—Èß∑âÕß °“√

»÷°…“π’È· ¥ß„Àâ‡ÀÁπ§«“¡‡ªìπ‰ª‰¥â„π°“√æ—≤π“°“√

¬â“¬Ω“°µ—«ÕàÕπ ÿ°√√–À«à“ßø“√å¡ ·µàÕ¬à“ß‰√°Áµ“¡À“°

ª√—∫ª√ÿß°“√‡°Á∫√—°…“µ—«ÕàÕπ¢≥–¢π¬â“¬‚¥¬‡°Á∫‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘∑’Ë„°≈â‡§’¬ß°—∫√à“ß°“¬¢Õß ÿ°√πà“®–™à«¬‡æ‘Ë¡

Õ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ‰¥â ß“π«‘®—¬‚¥¬ ¡ß§≈ ·≈–§≥–

(1989) · ¥ß„Àâ‡ÀÁπ«à“À“°π”µ—«ÕàÕπ ÿ°√¡“‡≈’È¬ß‰«â

„ππÈ”¬“‡≈’È¬ßµ—«ÕàÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 38oC  “¡“√∂‡≈’È¬ß‰¥â

π“πª√–¡“≥ 24-72 ™¡. °àÕππ”°≈—∫‰ª¬â“¬Ω“°

·≈–‰¥â≈Ÿ° ÿ°√ª°µ‘ (¡ß§≈ ·≈–§≥–, 2534) (√Ÿª∑’Ë 3)

·¡â«à“ß“π«‘®—¬„πª√–‡∑»·≈–µà“ßª√–‡∑»· ¥ß

„Àâ‡ÀÁπ∂÷ß§«“¡‡ªìπ‰ª‰¥â·≈–ª√–‚¬™πå¢Õß°“√¬â“¬

Ω“°µ—«ÕàÕπ„π ÿ°√ ·µà®π∂÷ßªí®®ÿ∫—π‡∑§π‘§π’È¬—ß‰¡à

 “¡“√∂π”‰ª„™â„πø“√å¡À√◊Õ∫√‘…—∑‡Õ°™π√“¬„À≠à‰¥â

‡π◊ËÕß®“°¢âÕ®”°—¥ §◊Õ °“√∑’ËµâÕß„™â«‘∏’°“√ºà“µ—¥‡æ◊ËÕ

‡°Á∫µ—«ÕàÕπ·≈–°“√¬â“¬Ω“° ∑—Èß Õß¢—ÈπµÕπ∑”„Àâ‰¡à

 “¡“√∂‡°Á∫µ—«ÕàÕπ‰¥âÀ≈“¬Ê §√—Èß®“°·¡àæ—π∏ÿåµ—«‡¥‘¡

‡æ√“–®–‡°‘¥°“√¬÷¥µ‘¥¢ÕßÕ«—¬«–¿“¬„πÀ≈—ß°“√ºà“µ—¥

·µà„πªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“°“√‡°Á∫µ—«ÕàÕπ¥â«¬°“√

‰¡àºà“µ—¥ ‚¥¬°“√µ—¥µàÕ¡¥≈Ÿ°„Àâ —Èπ≈ß „°≈â‡§’¬ß°—∫

§«“¡¬“«¢Õß¡¥≈Ÿ°‚§ ‚¥¬À≈—ßµ—¥µàÕ·¡àæ—π∏ÿå‡ªìπ —¥ª°µ‘

·≈â«®÷ß∑”°“√‡°Á∫µ—«ÕàÕπºà“π§Õ¡¥≈Ÿ° (transcervical

collection) ·µàº≈°“√‡°Á∫µ—«ÕàÕπ®–‰¥âπâÕ¬°«à“«‘∏’°“√

ºà“µ—¥®“°·¡à ÿ°√ 5 µ—« ‰¥âµ—«ÕàÕπ 3.6±1.5 µ—«µàÕ·¡à

(Hazeleger et al., 1989) ‡™àπ‡¥’¬«°—π‰¥â¡’°“√

æ—≤π“°“√¬â“¬Ω“°µ—«ÕàÕπ‚¥¬°“√‰¡àºà“µ—¥ ‚¥¬ºà“π

∑“ß§Õ¡¥≈Ÿ° (transcervical transfer) ‚¥¬„™â∑àÕ

º ¡‡∑’¬¡‚§À√◊Õ∑àÕº ¡‡∑’¬¡¥—¥·ª≈ß¢Õß ÿ°√‚¥¬‰¥â

Õ—µ√“°“√§≈Õ¥º—π·ª√µ—Èß·µà 9% ∂÷ß 64% ¢π“¥

§√Õ°µ—Èß·µà 4 µ—« ®π ∂÷ß 10 µ—« (review ‚¥¬ Hazeleger

and Kemp, 1999) ∑”„Àâ«‘∏’°“√¬â“¬Ω“°µ—«ÕàÕπ¡’

§«“¡‡ªìπ‰ª‰¥â„π°“√π”‰ª„™â¡“°¢÷Èπ

3. °“√ªØ‘ π∏‘πÕ°√à“ß°“¬À√◊Õ°“√ªØ‘ π∏‘„πÀ≈Õ¥·°â«

(In vitro fertilization, IVF)

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π ÿ°√‡ªìπ«‘∏’°“√º≈‘µ

µ—«ÕàÕπ®”π«π¡“°·∑π°“√°√–µÿâπ°“√µ°‰¢à‡æ‘Ë¡·≈–

°“√‡°Á∫·∫∫«‘∏’°“√ºà“µ—¥ ·¡â¡’°“√»÷°…“¡“π“π‡°◊Õ∫

20 ªï µ“¡√“¬ß“π¢Õß Hunter (1990) ·µà‡æ‘Ëß®–

ª√– ∫§«“¡ ”‡√Á®‚¥¬ “¡“√∂º≈‘µ≈Ÿ° ÿ°√À≈—ß°“√

ªØ‘ π∏‘πÕ°√à“ß°“¬‰¥â‡¡◊ËÕª√–¡“≥ 15 ªï ∑’Ëºà“π¡“

(Cheng et al., 1986) «‘∏’°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π

 ÿ°√¡’À≈—°°“√§≈â“¬§≈÷ß°—∫„π —µ«å™π‘¥Õ◊ËπÊ ‚¥¬

ª√–°Õ∫¥â«¬°“√‡°Á∫‡´≈≈å ◊∫æ—π∏ÿå‡æ»‡¡’¬ (oocyte) ´÷Ëß

ª√–¡“≥°—π«à“„π√—ß‰¢à·¡à ÿ°√®–¡’ primordial follicles

∂÷ß 210,000 „∫ (Prather and Day, 1998) ¡“ªØ‘ π∏‘

°—∫µ—«Õ ÿ®‘∑’Ëºà“π°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√–∫«π°“√

§“√åª“´’‡µ™—Ëπ „πÀ≈Õ¥∑¥≈Õß (capacitated sperma-

tozoa) À≈—ß®“°‡°‘¥°“√ªØ‘ π∏‘·≈â«®÷ßπ”¡“‡≈’È¬ß„π

®“π∑¥≈Õß‡æ◊ËÕª√–‡¡‘πº≈°“√‡®√‘≠‡µ‘∫‚µ Õ¬à“ß‰√°Á

µ“¡·¡â«‘∏’°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π ÿ°√®–¡’§«“¡

§≈â“¬§≈÷ß°—∫„π —µ«å™π‘¥Õ◊ËπÊ ·µà„π à«π√“¬≈–‡Õ’¬¥

ª≈’°¬àÕ¬π—Èπ®–·µ°µà“ß°—π Õ“∑‘‡™àπ ‡«≈“„π°“√‡≈’È¬ß

‚Õ‚Õ‰´µå®“°√–¬–∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘®π∂÷ß√–¬–

æ√âÕ¡ªØ‘ π∏‘ ´÷ËßµâÕß„™â‡«≈“ª√–¡“≥ 40-44 ™¡.

„π¢≥–∑’Ë„π‚§ „™â‡«≈“‡æ’¬ß 18-24 ™¡. ‡™àπ‡¥’¬«°—∫

‡«≈“∑’Ë„™â„π°√–∫«π°“√§“√åª“ ‘́‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘„π

 ÿ°√µâÕß„™â‡«≈“¡“°°«à“„π‚§∂÷ß 4 ‡∑à“ ‡ªìπµâπ

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬‰¥â¡’°“√æ—≤π“„π

ª√–‡∑»‰∑¬‚¥¬ ¡ß§≈ ·≈–§≥– (1993) ·µàæ∫«à“

 ∂“π¿“æ¢Õßß“π«‘®—¬¥â“π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π
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 ÿ°√¬—ß¡’‰¡à¡“°‡∑à“°—∫„π‚§ ‚¥¬®ÿ¥ª√– ß§åÀ≈—°‰¡à

‡°’Ë¬«¢âÕß°—∫°“√º≈‘µ≈Ÿ° ÿ°√ ‡æ√“– ÿ°√‡ªìπ —µ«å∑’Ë¡’

ª√– ‘∑∏‘¿“æ∑“ß°“√ ◊∫æ—π∏ÿå ŸßÕ¬Ÿà·≈â« ÕÕ°≈Ÿ°‡ªìπ§√Õ°

ªï≈–Õ¬à“ßπâÕ¬ 2 §√Õ° À√◊Õª√–¡“≥ 20 µ—«µàÕªï „π

¢≥–∑’Ë‚§¡’ª√– ‘∑∏‘¿“æ∑“ß°“√ ◊∫æ—π∏ÿåµË”°«à“ ‡æ√“–

„Àâ≈Ÿ°ªï≈–µ—«‡∑à“π—Èπ °“√„™â«‘∏’æ◊Èπ∞“π‰¡à«à“‡ªìπ«‘∏’°“√

º ¡µ“¡∏√√¡™“µ‘À√◊Õ‡∑§‚π‚≈¬’æ◊Èπ∞“πÕ◊ËπÊ ‚¥¬

‡©æ“–°“√º ¡‡∑’¬¡ ‡ªìπ°“√‡æ’¬ßæÕ„π°“√º≈‘µ

≈Ÿ° ÿ°√„πªí®®ÿ∫—π

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π ÿ°√¡’ª√–‚¬™πå §◊Õ

1) ‡æ◊ËÕ‡ªìπ«‘∏’°“√º≈‘µµ—«ÕàÕπ∑’Ë¡’§ÿ≥¿“æ¥’

2) ‡æ◊ËÕ≈¥®”π«π —µ«å∑’Ë„™â„π°“√∑¥≈Õß ‡ªìπ

°“√≈¥§à“„™â®à“¬

3) „™â∑¥·∑π°“√¬â“¬Ω“°µ—«ÕàÕπ∑’Ë‚¥¬ª°µ‘∑’Ë

„™âµ—«ÕàÕπ®“°ªØ‘ π∏‘„π√à“ß°“¬

4) „™â‡æ◊ËÕ®ÿ¥ª√– ß§å„π°“√ª√—∫ª√ÿßæ—π∏ÿ°√√¡

‚¥¬‡©æ“–ß“π«‘®—¬¥â“π°“√¬â“¬Ω“°¬’π å

5) „™âª√–‚¬™πå®“°·¡à ÿ°√∑’Ë¡’Õ“¬ÿ¡“°∑’Ë¡’

æ—π∏ÿ°√√¡¥’ ‚¥¬‡°Á∫‚Õ‚Õ‰´µå¡“„™â°àÕπ°“√§—¥∑‘Èß·¡à

æ—π∏ÿåµ—«π—ÈπÊ ‰ª

6) „™â‡ªìπæ◊Èπ∞“π„π°“√‚§≈ππ‘Ëß ·≈–°“√º≈‘µ

 —µ«å transgenic (Seamark, 1994, Prather and Day,

1998)

«‘∏’°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π ÿ°√πà“®–‡ªìπ

ª√–‚¬™πå∑“ßÕâÕ¡µàÕ°“√„™âµ√«®«—¥ ¡√√∂¿“æ∑“ß

°“√ªØ‘ π∏‘ (fertilizing ability) ¢ÕßæàÕ ÿ°√‰¥â ‚¥¬π”

µ—«Õ ÿ®‘®“°æàÕæ—π∏ÿå∑’ËµâÕß°“√∑¥ Õ∫¡“ªØ‘ π∏‘°—∫

‚Õ‚Õ‰´µå„πÀ≈Õ¥∑¥≈Õß À≈—ß®“°π—Èπª√–¡“≥ 1-2 «—π

°Áµ√«®®”π«πµ—«Õ ÿ®‘∑’Ë‡®“–ºà“πºπ—ßÀÿâ¡ (zona pellucida)

·≈–‰´‚∑æ≈“´÷¡¢Õß‚Õ‚Õ‰´µå À√◊ÕÕ“®µ√«®®“°°“√

·∫àßµ—«¢Õßµ—«ÕàÕπ°Á‰¥â ·µàµâÕß„™â‡«≈“π“π¢÷Èπ «‘∏’°“√

¥—ß°≈à“«π’È‰¥â¡’ºŸâ„™â„π°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”‡™◊ÈÕ„π

»Ÿπ¬åº≈‘µ·≈–∑¥ Õ∫πÈ”‡™◊ÈÕ‚§ (Marquant-Le Guienne

et al., 1992) ·≈–‰¥â∑¥≈Õß∑”ß“π«‘®—¬„π ÿ°√‡™àπ°—π

‚¥¬æ∫«à“æàÕæ—π∏ÿå∑’Ë„™âß“π¡’Õ—µ√“°“√ªØ‘ π∏‘·≈–

Õ—µ√“°“√·∫àßµ—«∑’Ë·µ°µà“ß°—π (¡ß§≈ ·≈–§≥–, 1999)

πÕ°®“°π’È ®ß°≈«√√≥ ·≈–§≥– (1999) ‰¥âπ”‡∑§π‘§

π’È‰ªµ√«® Õ∫º≈¢Õß√–¬–‡«≈“„π°“√‡≈’È¬ßµ—«Õ ÿ®‘„π

πÈ”‡≈’È¬ßµàÕ§«“¡ ”‡√Á®„π°“√ªØ‘ π∏‘ æ∫«à“ Õ¥§≈âÕß

°—∫Õ—µ√“°“√¡’™’«‘µ√Õ¥¢Õßµ—«Õ ÿ®‘∑’Ë‡°Á∫‰«âπ“π 1-5 «—π

„π√Ÿª¢Õß°“√·™à‡¬Áπ·≈–°“√·™à·¢Áß „πªï  æ.».  2544

Õ¥‘»√·≈–§≥– (2001) æ∫«à“æàÕ ÿ°√∑’Ë∑¥≈Õß®”π«π

3 µ—« ‡¡◊ËÕπ”πÈ”‡™◊ÈÕ¡“ªØ‘ π∏‘„πÀ≈Õ¥∑¥≈Õß°—∫

‚Õ‚Õ‰´µå ™π‘¥∑’Ë‰¡àæ√âÕ¡ªØ‘ π∏‘ (immature oocyte)

™π‘¥∑’Ëæ√âÕ¡ ªØ‘ π∏‘ (matured oocyte) ·≈–™π‘¥∑’Ë

·™à·¢Áß (frozen oocyte) ®–„ÀâÕ—µ√°“√‡®“–ºà“πºπ—ßÀÿâ¡

∑’Ë·µ°µà“ß°—π · ¥ß„Àâ‡ÀÁπ„π‡∫◊ÈÕßµâπ«à“πà“®– “¡“√∂

π”‡Õ“‡∑§π‘§°“√ªØ‘ π∏‘πÕ°√à“ß°“¬‰ª∑¥ Õ∫§«“¡

 “¡“√∂„π°“√ªØ‘ π∏‘¢ÕßæàÕ ÿ°√‰¥â

ªí≠À“∑’Ë ”§—≠¢Õß°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π

 ÿ°√ §◊Õ Õ—µ√“§«“¡ ”‡√Á®∑—Èß°“√æ—≤π“¢Õßµ—«ÕàÕπ∑’Ë‰¥â

„πÀ≈Õ¥∑¥≈Õß·≈–≈Ÿ° ÿ°√À≈—ßΩ“°„π ÿ°√µ—«√—∫§àÕπ

¢â“ßµË”·≈–º—π·ª√ ‚¥¬¡’ “‡ÀµÿÀ≈—° §◊Õ µ—«Õ ÿ®‘¢Õß ÿ°√

¢≥–Õ¬ŸàπÕ°√à“ß°“¬®–¡’Õ—µ√“√Õ¥µË” ‡°‘¥§«“¡≈â¡‡À≈«

¢Õß°“√ √â“ß male pronucleus ·≈–ªí≠À“°“√‡¢â“

ªØ‘ π∏‘¢Õßµ—«Õ ÿ®‘À≈“¬µ—«„π‰¢à„∫‡¥’¬«∑’Ë‡√’¬°°—π«à“

çpolyspermyé  ́ ÷Ëß‡ªìπÕÿª √√§µàÕ°“√æ—≤π“¢Õßµ—«ÕàÕπ

´÷Ëßªí≠À“¢âÕ ÿ¥∑â“¬ “¡“√∂·°â‰¢‰¥âÀ≈“¬«‘∏’ Õ“∑‘‡™àπ

°“√≈¥§«“¡‡¢â¡¢âπ¢Õßµ—«Õ ÿ®‘„π°“√ªØ‘ π∏‘ °“√

‡≈’È¬ßµ—«Õ ÿ®‘√à«¡°—∫‡´≈≈å∑àÕπ”‰¢à À√◊Õ¢Õß‡À≈«®“°∑àÕ

π”‰¢à À√◊Õ¢Õß‡À≈«∑’Ë‡®“–®“°øÕ≈≈‘‡§‘≈ (Funahashi and

Day, 1997, Prather and Day, 1998)

4. °“√·™à·¢Áßµ—«ÕàÕπ ·≈–‚Õ‚Õ‰´µå ÿ°√ (Embryo and

oocyte freezing)

°“√‡°Á∫√—°…“µ—«ÕàÕπ ÿ°√„π√Ÿª·™à‡¬ÁπÀ√◊Õ·™à

·¢Áß¡’§«“¡°â“«Àπâ“πâÕ¬°«à“„πª»ÿ —µ«å™π‘¥Õ◊ËπÊ ∑—Èßπ’È

‡æ√“–µ—«ÕàÕπ§àÕπ¢â“ß‰«µàÕÕÿ≥À¿Ÿ¡‘µË” ‡π◊ËÕß®“°¡’
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‰¢¡—πÕ¬Ÿà„π‡´≈≈å§àÕπ¢â“ß¡“° ‚¥¬∑”„Àâ‡°‘¥°“√·µ°

¢Õß‚§√ß‡´≈≈å (cytoskeleton) °“√æ—≤π“‡∑§π‘§°“√·™à

·¢Áßµ—«ÕàÕπ ÿ°√¢÷Èπ„πª√–‡∑» ®–‡ªìπª√–‚¬™πåÕ¬à“ß

¡À“»“≈µàÕÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√·≈–°“√‡ªìπ∑’Ë

¬Õ¡√—∫°—π∑—Ë«‚≈°

°“√·™à·¢Áßµ—«ÕàÕπ ÿ°√¡’ª√–‚¬™πå §≈â“¬°—∫

°“√·™à·¢Áßµ—«ÕàÕπ¢Õß‚§·≈–°√–∫◊Õ§◊Õ

1. ‡ªìπ«‘∏’°“√¢¬“¬‡«≈“°“√‡°Á∫√—°…“µ—«ÕàÕπ

 ÿ°√„Àâ¡’™’«‘µ√Õ¥π“π¢÷Èπ

2. ‡ªìπ°“√‡°Á∫√—°…“æ—π∏ÿ°√√¡¢Õß ÿ°√∑’Ë¡’

≈—°…≥–¥’‡≈‘»

3. ‡ªìπª√–‚¬™πåµàÕ°“√¢π àßµ—«ÕàÕπ®“°ø“√å¡

Àπ÷Ëß‰ªÕ’°ø“√å¡Àπ÷Ëß

4.  “¡“√ª√—∫„™â„π°“√°√–®“¬æ—π∏ÿ°√√¡

¢Õß ÿ°√æ—π∏ÿå¥’‚¥¬‡©æ“–„πΩŸßæàÕ·¡àæ—π∏ÿå

5. ‡ªìπª√–‚¬™πåµàÕ°“√ √â“ßΩŸß ÿ°√ª≈Õ¥

‚√§‚¥¬‡¢â“„π√Ÿªµ—«ÕàÕπ·™à·¢Áß

§«“¡æ¬“¬“¡„π°“√‡°Á∫√—°…“µ—«ÕàÕπ ÿ°√„π

Õÿ≥À¿Ÿ¡‘µË”‰¥â¡’√“¬ß“π¡“µ—Èß·µàªï §.». 1974 (Polge et

al., 1974) ‚¥¬π”‡Õ“µ—«ÕàÕπ¢Õß ÿ°√¡“‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

ª√–¡“≥ 10oC æ∫«à“µ—«ÕàÕπ ÿ°√π—Èπ‡ ◊ËÕ¡ ≈“¬À≈—ß

∑”°“√‡°Á∫√—°…“ „π¢≥–∑’Ëµ—«ÕàÕπ¢Õß‚§√–¬–¡Õ√Ÿ≈à“

·≈–∫≈“ ‚µ ’́ ®–¡’§«“¡∑π∑“πµàÕÕÿ≥À¿Ÿ¡‘µË”¡“°

°«à“‚¥¬‡©æ“–µ—«ÕàÕπ‚§√–¬– expanded blastocyst

®–¡’§«“¡∑πµàÕ°“√‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 0oC „π¢≥–∑’Ë

µ—«ÕàÕπ ÿ°√®– ≈“¬µ—«‡¡◊ËÕ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 15oC

· ¥ß„Àâ‡ÀÁπ«à“µ—«ÕàÕπ ÿ°√¡’§«“¡‰«µàÕ°“√·™à‡¬Áπ·≈–

°“√·™à·¢Áß

§«“¡‰«µàÕ°“√·™à‡¬Áπ  (chilling) ·≈–°“√·™à·¢Áß

(freezing) ́ ÷Ëßæ∫„πµ—«ÕàÕπ¢Õß ÿ°√π—Èπ ‰¡àæ∫„πµ—«ÕàÕπ

¢Õß —µ«å™π‘¥Õ◊ËπÊ ‚¥¬‡©æ“–µ—«ÕàÕπ√–¬–¡Õ√Ÿ≈à“À√◊Õ

∫≈“ ‚µ ’́  ÷́Ëßæ∫«à“‡ªìπ√–¬–∑’Ë‡À¡“– ¡ ”À√—∫°“√

·™à·¢Áß‡™àπµ—«ÕàÕπ¢Õß‚§ ·°– ÀπŸ‡¡ä“ å À√◊Õ°√–µà“¬

‡ªìπµâπ ‡ªìπ∑’Ë∑√“∫°—π¥’°«à“‰¡à‡©æ“–µ—«ÕàÕπ‡∑à“π—Èπ

µ—«Õ ÿ®‘¢Õß ÿ°√°Á§àÕπ¢â“ß‰«µàÕ°“√·™à·¢Áß‡™àπ°—π

¢âÕ —ππ‘…∞“π∑’Ë‡ªìπ‰ª‰¥â §◊Õ °“√∑’Ëµ—«ÕàÕπ ÿ°√

‰«µàÕ§«“¡‡¬ÁπÀ√◊Õ°“√·™à·¢Áßπ—Èππà“®–‡°’Ë¬«¢âÕß°—∫

ª√‘¡“≥¢Õß‰¢¡—π∑’Ë¡’Õ¬Ÿà‡ªìπª√‘¡“≥¡“°„πµ—«ÕàÕπ ÿ°√

‡¡◊ËÕ‡∑’¬∫°—∫ —µ«å™π‘¥Õ◊ËπÊ ´÷ËßÕ“®‰ª‡ª≈’Ë¬π·ª≈ß

√–¥—∫¢Õß‰¢¡—π¿“¬„πºπ—ß‡´≈≈å (plasma membrane)

°“√«‘®—¬ Nagshima et al. (1994, 1995, 1996) √“¬ß“π

§«“¡ ”‡√Á®„π°“√·™à·¢Áßµ—«ÕàÕπ ÿ°√¥â«¬°“√¥Ÿ¥‡Õ“

ª√‘¡“≥‰¢¡—πÕÕ°¥â«¬«‘∏’ delipidization æ∫«à“µ—«ÕàÕπ

∑πµàÕ°“√·™à·¢Áß‰¥â

§«“¡ ”‡√Á®¢Õß°“√·™à·¢Áßµ—«ÕàÕπ ÿ°√¢÷Èπ°—∫

«‘∏’°“√·™à·¢Áß´÷Ëß¡’ 2 «‘∏’ §◊Õ °“√·™à·¢Áß·∫∫≈¥Õÿ≥À¿Ÿ¡‘

≈ß™â“Ê (conventional slow freezing) ·≈–°“√·™à·¢Áß

·∫∫≈¥Õÿ≥À¿Ÿ¡‘Õ¬à“ß‡√Á«·∫∫ vitrification «‘∏’ vitrification

‡ªìπ«‘∏’∑’Ë‡À¡“– ”À√—∫·™à·¢Áßµ—«ÕàÕπ ÿ°√ ·µà¢÷Èπ°—∫

√–¬–¢Õßµ—«ÕàÕπ·≈– “√ vitrification ∑’Ë„™â ´÷Ëß‰¥â·°à

ethylene glycol, glycerol, propylene glycol À√◊Õ

dimethyl sulfoxide (DMSO) ‡ªìπµâπ ‚¥¬Õ“®„™â™π‘¥

‡¥’¬«„π¢π“¥§«“¡‡¢â¡¢âπÕ¬à“ßπâÕ¬ 20% ¢÷Èπ‰ª À√◊Õ

Õ“®√à«¡°—π ÕßÀ√◊Õ “¡™π‘¥ ‡™àπ πÈ”¬“ VS3a ∑’Ë¡’

 à«πª√–°Õ∫¢Õß 6.5 M glycerol ·≈– 60 mg. ¢Õß

bovine serum albumin (Dobrinsky, 1997) ¡ß§≈

·≈–§≥– (1998) ‰¥â‡ª√’¬∫‡∑’¬∫Õ—µ√“¢Õßµ—«ÕàÕπ∑’Ë

ª°µ‘À≈—ß∑”≈–≈“¬ √–À«à“ßµ—«ÕàÕπ∑’Ë∂Ÿ°·™à·¢Áß¥â«¬

°“√≈¥Õÿ≥À¿Ÿ¡‘™â“Ê ·≈–«‘∏’ vitrificaiton æ∫«à“

 —¥ à«π¢Õßµ—«ÕàÕπª°µ‘À≈—ß∑”≈–≈“¬¡’·π«‚πâ¡ Ÿß„π

«‘∏’ vitrification ¡“°°«à“«‘∏’≈¥Õÿ≥À¿Ÿ¡‘™â“Ê (47.8%

°—∫ 59.8%; p < 0.05)

√–¬–¢Õßµ—«ÕàÕπ°Á‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈µàÕ

°“√·™à·¢Áßµ—«ÕàÕπ æ∫«à“À“°π”µ—«ÕàÕπ√–¬–¡Õ√Ÿ≈à“

À√◊Õ∫≈“ ‚µ ’́ √–¬–·√°¡“·™à·¢Áß¥â«¬«‘∏’°“√·™à·¢Áß

¥â«¬°“√≈¥Õÿ≥À¿Ÿ¡‘™â“Ê ®–¡’Õ—µ√“√Õ¥µË”À≈—ß·™à·¢Áß

·µà∂÷ß°√–π—Èπ‡¡◊ËÕπ”µ—«ÕàÕπ∑’Ëª°µ‘‰ª∑”°“√¬â“¬Ω“°°Á

µ—Èß∑âÕß·≈–¡’≈Ÿ°‡°‘¥ · ¥ß∂÷ß§«“¡‡ªìπ‰ª‰¥â„π°“√·™à
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·¢Áßµ—«ÕàÕπ ÿ°√ (Hayashi et al., 1989) µ—«ÕàÕπ√–¬–

expanded blastocyst ·≈– hatched blastocyst ∑πµàÕ

°“√·™à·¢Áß¡“°°«à“√–¬–Õ◊ËπÊ ‚¥¬À≈—ß·™à·¢Áß¡’Õ—µ√“

°“√À≈ÿ¥ÕÕ°®“°‡ª≈◊Õ° Ÿß (hatching) ∂÷ß 83%

(Nagashima et al., 1989) ·≈–¡’≈Ÿ° ÿ°√‡°‘¥À≈—ß¬â“¬

Ω“°‰¥â (Kashiwazaki et al., 1991; Nagashima et al.,

1992) §«“¡·µ°µà“ß¢Õß§«“¡∑π∑“πµàÕ°“√·™à·¢Áß

√–À«à“ß√–¬–¡Õ√Ÿ≈à“·≈–√–¬–∫≈“ ‚µ´’  πà“®–‡°’Ë¬«¢âÕß

°—∫§«“¡‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫‰¢¡—π ∑’Ë≈¥≈ß„π™à«ß

°“√‡ª≈’Ë¬π·ª≈ß®“°√–¬–¡Õ√Ÿ≈à“‰ª¬—ß√–¬–∫≈“ ‚µ´’ 

®÷ßÕ“®‡ªìπªí®®—¬Àπ÷Ëß∑’Ë™à«¬„Àâµ—«ÕàÕπ√–¬–∫≈“ ‚µ´’ 

¢Õß ÿ°√„Àâ∑πµàÕ°“√·™à·¢Áß‰¥â (Nagashima et al.,

1994) πÕ°®“°√–¬–¢Õßµ—«ÕàÕπ·≈â«¢π“¥¢Õßµ—«

ÕàÕπ√–¬–∫≈“ ‚µ´’ ¡’º≈µàÕ°“√·™à·¢Áß ‚¥¬µ—«ÕàÕπ∑’Ë

¡’‡ âπºà“»Ÿπ¬å°≈“ßª√–¡“≥ 150-300 ‰¡‚§√‡¡µ√ ®–

‡®√‘≠‰¥â¥’°«à“µ—«ÕàÕπ∑’Ë¡’‡ âπºà“»Ÿπ¬å°≈“ß ¡“°°«à“ 300

‰¡‚§√‡¡µ√ À≈—ß∑”°“√·™à·¢Áß·≈â« (¡ß§≈ ·≈–§≥–,

1999) ß“π«‘®—¬„π™à«ß 5-6 ªï∑’Ëºà“π¡“‰¥â¡’°“√∑¥≈Õß

‡µ‘¡ “√ªÑÕß°—π‚§√ß‡´≈≈å (cytoskeleton stabilizer)

„ππÈ”¬“·™à·¢Áß Õ“∑‘‡™àπ  “√ cytochalasin-B ®–

™à«¬√—°…“‚§√ß‡´≈≈å„Àâ¡’§«“¡§ß∑πµàÕ°“√·™à·¢Áß

(Nagashima et al., 1995; 1996; Dobrinskiy, 1997)

≈à“ ÿ¥ß“π«‘®—¬∑’Ë‡ πÕ„π°“√ª√–™ÿ¡ IPVS §√—Èß∑’Ë 17 ‚¥¬

Beebe et al. (2002) ‰¥â·™à·¢Áßµ—«ÕàÕπ ÿ°√‚¥¬„™â«‘∏’

vitrification ∑’Ë‡√’¬°«à“ çVIT-MASTERé „™âµ—«ÕàÕπ

√–¬–¡Õ√Ÿ≈à“·≈–√–¬–∫≈“ ‚µ´’  ‚¥¬„ àµ—«ÕàÕπ„π

cytochalasin-B ·≈â«∑”°“√ªíòπ ¥Ÿ¥‡Õ“‰¢¡—π ·≈–„ àµ—«

ÕàÕπ·∫∫ open pulled straw µ“¡«‘∏’¢Õß Vajta et al.,

(1997) ·™àµ—«ÕàÕπ¥â«¬§«“¡‡√Á« Ÿß·∫∫ vitrification

·≈â«®÷ßπ”‰ª¬â“¬Ω“° æ∫«à“‰¥âÕ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ

§àÕπ¢â“ß Ÿß ·≈–¡’≈Ÿ° ÿ°√·√°‡°‘¥®”π«πÀπ÷Ëß ´÷Ëß‡ªìπ

«‘«—≤π“°“√≈à“ ÿ¥¢Õß°“√·™à·¢Áßµ—«ÕàÕπ ÿ°√

πÕ°®“°°“√·™à·¢Áßµ—«ÕàÕπ·≈â« ‰¥â¡’§«“¡

æ¬“¬“¡∑’Ë®–·™à·¢Áß‚Õ‚Õ‰´µå ‡°Á∫‰«â„π√Ÿª oocyte

bank ·≈–‡¡◊ËÕµâÕß°“√°Áπ”¡“∑”≈–≈“¬·≈â«‰ªªØ‘ π∏‘

°—∫πÈ”‡™◊ÈÕ ·µàæ∫«à“°“√·™à·¢Áß‚Õ‚Õ‰´µå∑”‰¥â¬“°°«à“

µ—«ÕàÕπ‡π◊ËÕß®“°‡´≈≈å¡’¢π“¥„À≠à ¡’§«“¡‰«µàÕ°“√≈¥

Õÿ≥À¿Ÿ¡‘¡“°°«à“ ·≈–°“√ ÷́¡ºà“π‡¢â“ÕÕ°‡´≈≈å‰¥â™â“

°«à“ ∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬®“°§«“¡¥—πÕÕ ‚¡´’ ‰¥â

(Miyake et al., 1993) ‚Õ‚Õ‰´µå™π‘¥ mature ®–·™à

·¢Áß‰¥â¬“°°«à“™π‘¥ immature (Shaw et al., 2000;

Jewgenow et al., 1998)  ”À√—∫«‘∏’°“√·™à·¢Áßπ—Èπæ∫

«à“°“√·™à·¢Áß·∫∫ vitri-fication ®–„™â‰¥â¥’µàÕ°“√·™à

·¢Áß‚Õ‚Õ‰´µå °“√∑¥≈Õß„πª√–‡∑»‰∑¬ ‚¥¬·™à·¢Áß∫π

electron microgrid µ“¡«‘∏’¢Õß Martino et al. (1996)

‚¥¬„™â “√ªÑÕß°—π°“√·™à·¢Áß™π‘¥ glycerol, DMSO ·≈–

ethylene glycol æ∫«à“°“√„™â ethylene glycol „Àâº≈¥’

∑’Ë ÿ¥„π°“√·™à·¢Áß‚Õ‚Õ‰´µå ÿ°√ ‚¥¬À≈—ß·™à·¢Áßπ”¡“

‡≈’È¬ß„Àâæ√âÕ¡ªØ‘ π∏‘‰¥âÕ—µ√“ Ÿß°«à“∑’Ë·™à·¢Áß„π

glycerol ·≈– DMSO (∏«—™™—¬ ·≈–§≥–, 1999)

§«“¡‡¢â¡¢âπ¢Õß ethylene glycol §«√Õ¬Ÿà„π√–¥—∫

4.0-6.0 ‚¡≈à“√å À“°„™â‡ªìπ “√ªÑÕß°—π™π‘¥‡¥’¬«„π

°“√·™à·¢Áß‚Õ‚Õ‰´µå™π‘¥ immature ‚¥¬À“°„™â¡“°°«à“

6.0 ‚¡≈à“√å ∑”„Àâ‡°‘¥º≈‡ ’¬„π°“√æ—≤π“„πÀ≈Õ¥

∑¥≈Õß (Õπÿ™“·≈–§≥–, 2002)

®“°√“¬ß“π¥—ß°≈à“«¢â“ßµâπ®÷ß √ÿª‰¥â«à“¡’§«“¡

‡ªìπ‰ª‰¥â„π°“√‡°Á∫√—°…“µ—«ÕàÕπ„π√Ÿª·™à ‡¬Áπ∑’Ë

Õÿ≥À¿Ÿ¡‘µË”·≈–„π√Ÿª·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ -190oC ¥—ßπ—Èπ

®÷ß‡ªìπ®ÿ¥ π„®À“°‰¥â¡’°“√æ—≤π“‡∑§‚π‚≈¬’¢÷Èπ„π

ª√–‡∑»‡æ◊ËÕª√–‚¬™πåµàÕÕÿµ “À°√√¡°“√º≈‘µ ÿ°√æàÕ

·¡àæ—π∏ÿåµàÕ‰ª

5. °“√¬â“¬Ω“°π‘«‡§≈’¬ ¥â«¬‡´≈≈å‚´¡“µ‘°·≈–°“√

º≈‘µ —µ«å¢â“¡ “¬æ—π∏ÿå (Somatic cell nuclear transfer

and trangenesis)

§«“¡ ”§—≠¢Õß°“√¬â“¬Ω“°π‘«‡§≈’¬  (‚§≈ππ‘Ëß)

„π ÿ°√ ‰¡à‰¥âÀ«—ßº≈„π·ßà¢Õß°“√ª√—∫ª√ÿßæ—π∏ÿåÀ√◊Õ

‡æ‘Ë¡®”π«π≈Ÿ° ÿ°√µàÕ·¡àµàÕªï ‡æ√“– ÿ°√‡ªìπ —µ«å∑’Ë¡’
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ª√—∫ª√ÿßæ—π∏ÿå‰¥â‡√Á«·≈–¡’≈Ÿ°®”π«π¡“°µàÕµ—«Õ¬Ÿà·≈â«

°“√‚§≈ππ‘Ëß„π ÿ°√¡’ª√–‚¬™πå„π«ß°“√·æ∑¬å‚¥¬

‡Õ“Õ«—¬«–¡“∂à“¬‡ª≈’Ë¬π„π¡πÿ…¬å∑’Ë‡√’¬°«à“ çxeno-

transplantationé ‚¥¬∑”°“√ Õ¥„ à¬’π å¢Õß¡πÿ…¬å‡¢â“‰ª

«‘∏’∑’Ëπà“®–‡ªìπ‰ª‰¥â¡“°∑’Ë ÿ¥§◊Õ°“√ Õ¥„ à„π‡´≈≈åµ—«„Àâ

(donor cells) ·≈â«π”‡´≈≈åπ—Èπ‰ª¬â“¬Ω“°¥â«¬«‘∏’°“√

¬â“¬Ω“°π‘«‡§≈’¬  ≈Ÿ° ÿ°√ transgenic ∑’Ë‡°‘¥¢÷Èπ®–¡’¬’π å

¢Õß¡πÿ…¬åÕ¬Ÿà¥â«¬ ·≈–„™â„πµâπ·∫∫¢Õß √’√«‘∑¬“·≈–

‚√§„π¡πÿ…¬å ‡æ√“–„πµà“ßª√–‡∑»‰¥â¡’ºŸâº≈‘µ‚§≈π

≈Ÿ° ÿ°√∑’Ë¡’¬’π å¢Õß¡πÿ…¬å‰¥â·≈â«

°“√‚§≈ππ‘Ëß„πªí®®ÿ∫—π‰¥âæ—≤π“‡∑§π‘§®“°

‡¥‘¡∑’Ë„™â‡´≈≈å∫≈“ ‚µ‡¡’¬√å¢Õßµ—«ÕàÕπ (embryo cloning)

¡“‡ªìπ°“√„™â‡´≈≈å∑’Ë‡®√‘≠‡ª≈’Ë¬π·ª≈ß·≈â« (differentiated

cells) ‚¥¬§«“¡§‘¥¡“®“°§«“¡ ”‡√Á®„π°“√‚§≈ππ‘Ëß

·°–¥Õ≈≈’Ë¥â«¬‡´≈≈å‡µâ“π¡ (mammary gland cells)

(Wilmut et al., 1997) ∑’Ë‡√’¬°«à“ çsomatic cell cloningé

‚¥¬¡’¢—ÈπµÕπ∑’Ë‡À¡◊Õπ°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡™π‘¥

Õ◊ËπÊ ª√–°Õ∫¥â«¬°“√‡µ√’¬¡‚Õ‚Õ‰´µåµ—«√—∫ (oocyte

recipient) ∑’Ë‡Õ“ “√æ—π∏ÿ°√√¡ÕÕ°‚¥¬«‘∏’ enucleation

·≈â«π”‡Õ“‡´≈≈åµ—«ÕàÕπÀ√◊Õ‡´≈≈å¢Õß√à“ß°“¬∑’Ë‡√’¬°«à“

çdonor nucleusé ¡“Ω“° ·≈–‡™◊ËÕ¡µ‘¥°—∫‚Õ‚Õ‰´µå

À≈—ß®“°π—Èππ”¡“‡≈’È¬ß®π‡®√‘≠‡ªìπµ—«ÕàÕπ·≈â«π”‰ª

Ω“°„ à„π ÿ°√µ—«√—∫ √“¬ß“π§«“¡ ”‡√Á®§√—Èß·√°¢Õß

°“√‚§≈ππ‘Ëß„π ÿ°√„πªï §.». 2000 ¥â«¬°“√„™â‡´≈≈å

°√“πŸ‚≈´“ ‡´≈≈å‰ø‚∫√∫≈“ µå·≈–‡´≈≈å genital ridge

®“°µ—«øïµ— À√◊Õµ—«‡µÁ¡«—¬À≈—ß§≈Õ¥ ¡“‡ªìπ‡´≈≈åµ—«„Àâ

Õ¬à“ß‰√°Áµ“¡Õ—µ√“§«“¡ ”‡√Á®§‘¥®“°®”π«π≈Ÿ°‡°‘¥µàÕ

®”π«π‚§≈πµ—«ÕàÕπ∑’Ë¬â“¬Ω“°Õ¬Ÿà„π‡°≥±åµË”ª√–¡“≥

1-7% (review ‚¥¬ Polejaeva, 2001) ‡∑§π‘§°“√

‚§≈ππ‘Ëß¥â«¬‡´≈≈å‚´¡“µ‘°π’È‡ªìπæ◊Èπ∞“π¢Õß°“√º≈‘µ

 —µ«å transgenic ‚¥¬‰¥â¡’§«“¡æ¬“¬“¡·∑√° Õ¥¬’π å

¢Õß¡πÿ…¬å‡¢â“‰ª„π‡´≈≈å‚´¡“µ‘° ·≈â«π”‰ª‡™◊ËÕ¡µ‘¥°—∫

‰´‚∑æ≈“´÷¡µ—«√—∫ ‚¥¬∑—Èßπ’È ‘Ëß ”§—≠Õ¬à“ßÀπ÷Ëß §◊Õ

®–µâÕßæ¬“¬“¡‡Õ“¬’π å çalpha 1,3 galactosyltransferase

geneé ÕÕ° ¬’π åπ’È¡’∫∑∫“∑„π°“√µâ“π°“√∑” xenotran-

splantation (Martin et al., 2002) «‘∏’π’È¬—ß‡ªìπ

ª√–‚¬™πåµàÕ«ß°“√‡≈’È¬ß ÿ°√‡æ√“–¡’°“√«‘®—¬º≈‘µ ÿ°√

transgenic ‡æ◊ËÕ‡ª≈’Ë¬π·ª≈ß à«πª√–°Õ∫·≈–ª√‘¡“≥

¢ÕßπÈ”π¡¢Õß·¡à ÿ°√ (Wheeler et al., 2001)

∫∑ √ÿª

°≈à“«‰¥â«à“°“√º ¡‡∑’¬¡‡ªìπ‡∑§π‘§∑’Ë¡’°“√π”

‰ª„™â¡“°∑’Ë ÿ¥  à«π°“√¬â“¬Ω“°µ—«ÕàÕπæ∫«à“¡’°“√

æ—≤π“‡ªìπ„π√Ÿª°“√‡°Á∫·≈–°“√¬â“¬Ω“°µ—«ÕàÕπ·∫∫

‰¡àºà“µ—¥ √à«¡°—∫°“√æ—≤π“°“√·™à·¢Áß µ—«ÕàÕπ∑’Ë·¡â

§«“¡ ”‡√Á®„πªí®®ÿ∫—π®–‰¡à‡∑’¬∫‡∑à“°—∫µ—«ÕàÕπ∑’Ë‰¡à·™à

·¢Áß ·µà„πÕπ“§µ‡¡◊ËÕπ—°«‘∑¬“»“ µ√å‰¥â∑”°“√»÷°…“

¡“°¢÷Èπ πà“®–‡ªìπÀπ∑“ß„π°“√‡°Á∫√—°…“æ—π∏ÿ°√√¡‰¥â

 à«π‡∑§‚π‚≈¬’¢—Èπ ŸßÕ◊ËπÊ Õ“∑‘‡™àπ °“√‚§≈ππ‘Ëß¥â«¬

‡´≈≈å‚´¡“µ‘° ¡’§«“¡‡ªìπ‰ª‰¥â ‚¥¬À“°√à«¡°“√µ—¥

µàÕ·≈–©’¥¬’π å®–‡ªìπª√–‚¬™πåµàÕ«ß°“√·æ∑¬å·≈–

°“√‡≈’È¬ß —µ«å„πÕπ“§µ

‡Õ° “√Õâ“ßÕ‘ß

®ß°≈«√√≥ ¡ÿ ‘°∑Õß ¡ß§≈ ‡µ™–°”æÿ ·≈–

®‘π¥“  ‘ßÀå≈Õ. 1999 (2542). º≈¢Õß√–¬–‡«≈“

„π°“√‡°Á∫√—°…“πÈ”‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 15oC ·≈– 5oC

µàÕ§«“¡ ”‡√Á®„π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬¢Õß ÿ°√

‡«™™ “√ —µ«·æ∑¬å. 29(3): 61-70.

∏«—™™—¬  ≈—∫»√’ æ¬ÿß»—°¥‘Ï æ“π‘™¬‘Ëß ·≈–«‘ Ÿµ√ π«≈¢“«.

1999 (2542). °“√»÷°…“∂÷ßº≈¢Õß “√ªÑÕß°—π

°“√·™à·¢Áß™π‘¥µà“ßÊ ∑’Ë¡’º≈µàÕ§«“¡æ√âÕ¡ªØ‘ π∏‘

¢Õß‚Õ‚Õ‰´µå ÿ°√À≈—ß·™à·¢Áß¥â«¬«‘∏’ ultra-rapid

freezing ‚§√ß°“√‡ √‘¡∑—°…–°“√«‘®—¬ §≥–

 —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ 18 Àπâ“

‡º¥Á® ∏√√¡√—°…å «‘™—¬ ∑—πµ»ÿ¿“√—°…å ¡ß§≈ ‡µ™–°”æÿ

·≈–Õ√√≥æ §ÿ≥“«ß…å°ƒµ. 2544 (2001). ªí®®—¬

∑’Ë¡’º≈°√–∑∫µàÕ°“√‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå¢Õß ÿ°√
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Abstract

Annop Kunavongkrit1*  Chainarong Phumratanaprapin2  Padet Tummaruk1

Wichai Tantasuparuk1   Mongkol Techakumphu1

THE RELATIONSHIP BETWEEN BACKFAT AND BODY
CONDITION, AND IT'S EFFECT ON REPRODUCTIVE
PERFORMANCE IN FEMALE PIGS

The relationship between backfat thickness (P2) and body condition (BC) in sows varies

according to parity number, reproductive status, breed and particularly, the investigator. As there is

a positive correlation between P2 and BC, therefore, P2 could be used instead of BC evaluation

eliminating investigator's bias. P2 in replacement gilts has a positive correlation with longevity, so it

is important to consider this factor when selecting replacement gilts. Backfat thickness measurement

in pregnant sows could also help feeding management to avoid problems during parturition and

lactation caused by too fat or too thin sows. These problems might be associated with MMA, small

litter weights, dystocia and low feed intake during lactation. Decreasing backfat thickness and

body weight during lactation might influence reproductive efficiency after weaning, especially the

weaning to estrus interval. However, the backfat thickness value must be made specific to each farm

since the mean of parity, breed and management causes differences. Accordingly, it should be

adjusted to be the best value for each individual farm to give the greatest benefit.

Keywords :  Backfat thickness, body condition, reproductive  performance, female pigs
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∫∑§—¥¬àÕ

Õ√√≥æ §ÿ≥“«ß…å°ƒµ1*  ™—¬≥√ß§å ¿Ÿ¡‘√—µπª√–æ‘≥2  ‡º¥Á® ∏√√¡√—°…å1  «‘™—¬ ∑—πµ»ÿ¿“√—°…å1  ¡ß§≈ ‡µ™–°”æÿ1

§«“¡ —¡æ—π∏å√–À«à“ß§«“¡Àπ“‰¢¡—π —πÀ≈—ß°—∫ ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß

∑’Ë¡’º≈µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π·¡à ÿ°√

§«“¡ —¡æ—π∏å√–À«à“ß§«“¡Àπ“‰¢¡—π —πÀ≈—ß∑’Ëµ”·Àπàß·π« ’́Ë‚§√ß ’́Ë ÿ¥∑â“¬ (P2) °—∫ ¿“æ§«“¡ ¡∫Ÿ√≥å

¢Õß√à“ß°“¬„π·¡à ÿ°√ ®–¡’§«“¡·ª√ª√«π‰ªµ“¡ªí®®—¬¢Õß≈”¥—∫§√Õ°  ∂“π¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå  “¬æ—π∏ÿå

·≈–∑’Ë ”§—≠∑’Ë ÿ¥ ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß√à“ß°“¬π—Èπ®–·ª√º—π‰ª‰¥â¡“°®“°µ—«ºŸâµ√«® ¥—ßπ—Èπ§«“¡ —¡æ—π∏å

„π‡™‘ß∫«° (positive correlation) ¢Õß ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß√à“ß°“¬·¡à ÿ°√ “¡“√∂«—¥„Àâ‡ªìπ§à“∑’Ë‰¡àº—π·ª√

µ“¡ºŸâµ√«®‰¥â‚¥¬°“√„™â§«“¡Àπ“‰¢¡—πÀ≈—ß‡ªìπµ—««—¥·∑π Õ¬à“ß‰√°Áµ“¡°“√„™â§à“§«“¡Àπ“‰¢¡—π —πÀ≈—ßπ—Èπ¡’

«—µ∂ÿª√– ß§å·µ°µà“ß°—π„π ∂“π¿“æ¢Õß·¡à ÿ°√∑’Ëµà“ß°—π ‡™àπ ™à«ßÕ“¬ÿÀ√◊Õ≈”¥—∫§√Õ° „π ÿ°√ “«∑¥·∑π„™â‡æ◊ËÕ

µ√«®¥Ÿ§«“¡æ√âÕ¡¢Õß√à“ß°“¬°àÕπ°“√„™âß“π ‡æ√“–¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫Õ“¬ÿ„™âß“π °“√«—¥‰¢¡—π —πÀ≈—ß

„π·¡àÕÿâ¡∑âÕß„™â„π°“√ª√—∫√–¥—∫Õ“À“√„π·¡àÕÿâ¡∑âÕß‡æ◊ËÕ‰¡à„Àâ‡°‘¥ªí≠À“„π™à«ß§≈Õ¥·≈–À≈—ß§≈Õ¥ ‡π◊ËÕß®“°

·¡à ÿ°√Õâ«πÀ√◊ÕºÕ¡‡°‘π‰ªÕ“®®–∑”„Àâ‡°‘¥‰¢âπ¡À≈—ß§≈Õ¥ ≈Ÿ°πÈ”Àπ—°µ—«πâÕ¬ §≈Õ¥¬“° ·≈–°‘πÕ“À“√‰¥âπâÕ¬„π

√–À«à“ß‡≈’È¬ß≈Ÿ°·≈–≈Ÿ°À¬à“π¡ πÈ”Àπ—°µ—«πâÕ¬ ‡ªìπµâπ πÕ°®“°π—Èπ°“√µ√«® Õ∫°“√≈¥≈ß¢Õß‰¢¡—π —πÀ≈—ß°àÕπ

§≈Õ¥·≈–À≈—ßÀ¬à“π¡ ´÷Ëß —¡æ—π∏å°—∫°“√≈¥≈ß¢ÕßπÈ”Àπ—°µ—«·¡à ÿ°√‡≈’È¬ß≈Ÿ° ®–∫Õ°∂÷ß ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π

·¡àÀ≈—ßÀ¬à“π¡ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß√–¬–À¬à“π¡∂÷ß‡ªìπ —¥ ‡ªìπµâπ §à“§«“¡Àπ“‰¢¡—π —πÀ≈—ßπ—Èπ‡ªìπ§à“¢Õß·µà≈–

ø“√å¡‡æ√“–§à“‡©≈’Ë¬¢Õß≈”¥—∫§√Õ°  “¬æ—π∏ÿå·≈–°“√®—¥°“√ø“√å¡¢Õß·µà≈–ø“√å¡‰¡à‡À¡◊Õπ°—π ´÷ËßµâÕßª√—∫

¡“µ√∞“π°“√«—¥·≈–§à“°“√µ√«®‡©æ“–ø“√å¡®÷ß®–„™âª√–‚¬™πå‰¥â¥’∑’Ë ÿ¥

§” ”§—≠ :  §«“¡Àπ“‰¢¡—π —πÀ≈—ß  ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß  ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå·¡à ÿ°√

∫∑π”

 ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå¢Õß·¡à ÿ°√‚¥¬

∑—Ë«‰ªª√–‡¡‘π®“°º≈º≈‘µ∑’Ë·¡à ÿ°√ “¡“√∂º≈‘µ‰¥âµàÕ

·¡àµàÕªï‚¥¬°“√«—¥®“°®”π«π≈Ÿ°À¬à“π¡µàÕ·¡àµàÕªï ´÷Ëß

µ—«‡≈¢π’È‡ªìπº≈®“°°“√∑’Ë·¡à ÿ°√¡’§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå∑’Ë¥’

∑”„Àâ°“√‡ªìπ —¥ °“√Õÿâ¡∑âÕß  °“√§≈Õ¥  ·≈–°“√‡≈’È¬ß

≈Ÿ°  µ≈Õ¥®π°“√°≈—∫¡“‡ªìπ —¥À≈—ßÀ¬à“π¡‰ª‰¥â„π

∑‘»∑“ß∑’Ë¥’ ´÷Ëßº≈¢Õßµ—«‡≈¢π’È¡’ªí®®—¬¡“°¡“¬∑’Ë‡ªìπ

 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ªí≠À“„π™à«ßµà“ßÊ °“√®—¥°“√‡ªìπ

 “‡Àµÿ„À≠à “‡ÀµÿÀπ÷Ëß„π°“√∑’Ë∑”„Àâ‡°‘¥ªí≠À“ ´÷Ëß°“√

®—¥°“√µ—« ÿ°√Õ“®®–√«¡‰ª∂÷ß°“√®—¥°“√‚√ß‡√◊Õπ ÿ°√

°“√®—¥°“√°“√„ÀâÕ“À“√ ÿ°√ µ≈Õ¥®π°“√®—¥°“√Õ◊ËπÊ

·¡à ÿ°√∑’Ë¡’ ÿ¢¿“æ¥’®”‡ªìπ®–µâÕß¡’§«“¡ ¡∫Ÿ√≥å¢Õß

√à“ß°“¬∑—Èß„π ¿“æÀÿàπ∑’Ë¡’¢π“¥·≈–πÈ”Àπ—°µ“¡«—¬·≈–

µ“¡ ∂“π¿“æ„π™à«ßµà“ßÊ ¡’ ¿“æ¢Õßº‘«æ√√≥∑’Ë¥’ ‡™àπ

¢π‡ªìπ‡ß“‰¡àÀ¬“∫·Àâß ‰¡à¡’ ¿“æ‚√§º‘«Àπ—ß À√◊Õ¢π

À≈ÿ¥√à«ßßà“¬ ‡ªìπµâπ
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 ∂“π¿“æ¢ÕßÀÿàπ·≈–º‘«æ√√≥π’È„™â‡ªìπ¥—™π’

™’È«—¥°“√®—¥°“√ø“√å¡‰¥â¥’„π√–¥—∫Àπ÷Ëß∑—Èß„π¥â“π°“√

®—¥°“√Õ“À“√ °“√„ÀâÕ“À“√ °“√®—¥°“√‚√ß‡√◊Õπ °“√

®—¥°“√µ—« ÿ°√·≈–°“√®—¥°“√  ÿ¢¿“æ °“√®—¥·∫àß

 ¿“æÀÿàπ·¡à ÿ°√®–¢÷ÈπÕ¬Ÿàµ“¡ ∂“π¿“æ∑“ß°“√ ◊∫æ—π∏ÿå

‡™àπ ·¡à ÿ°√¢≥–§≈Õ¥§«√¡’ÀÿàπÀ√◊Õ§«“¡ ¡∫Ÿ√≥å¢Õß

√Ÿª√à“ßÕ¬Ÿà„π™à«ß√–¥—∫ 3.0 §–·ππ ·≈–À≈—ßÀ¬à“π¡

§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ßÕ“®®–≈¥≈ß‡≈Á°πâÕ¬·µà ‰¡à§«√

µË”°«à“ 2.5 §–·ππ ∂â“„™â°“√ª√–‡¡‘π„π√–∫∫ 5 §–·ππ

(Coffey et al., 1999) ´÷Ëß°“√®—¥«—¥§«“¡ ¡∫Ÿ√≥å¢Õß

√Ÿª√à“ß‚¥¬°“√„Àâ‡ªìπ§–·πππ—ÈπÕ“®®–„™â√–∫∫ 5

§–·ππ À√◊Õ 6 §–·ππ À√◊Õ 9 §–·ππ À√◊Õ 10

§–·ππ ·µàÀ≈—°°“√ª√–‡¡‘π„Àâ§–·ππ®–¡’§«“¡„°≈â

‡§’¬ß°—π (Charette et al., 1996; Feason, 1998;

Straw et al., 1999)

§«“¡ ”§—≠¢Õß§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß∑’Ë¡’

º≈µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π·¡à ÿ°√π—Èπ¡’°“√»÷°…“

¡“§àÕπ¢â“ß¡“°‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√À“§«“¡ —¡æ—π∏å

¢Õß ¿“æÀÿàπÀ√◊Õ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß·≈–§«“¡

Àπ“‰¢¡—π —πÀ≈—ß (Darneley, 1980; Mitchell and

Scholz, 2000; See, 2000) ´÷Ëß®–¡’§«“¡ —¡æ—π∏å„π

‡™‘ß∫«°

∫∑§«“¡π’È¡’®ÿ¥ª√– ß§å∑’Ë®–∑∫∑«π‡Õ° “√

µ≈Õ¥®πß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫º≈°√–∑∫À√◊Õªí®®—¬

∑’Ë‡°‘¥®“° ¿“æÀÿàπÀ√◊Õ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß·≈–/

À√◊Õ§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈— ß„π·¡à ÿ°√µàÕ

 ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√

ª√–¬ÿ°µå„™â„πø“√å¡À√◊Õ„π°“√®—¥°“√√–∫∫ ◊∫æ—π∏ÿå

„π·¡à ÿ°√µàÕ‰ª

§«“¡ —¡æ—π∏å√–À«à“ß ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß

À√◊Õ ¿“æÀÿàπ°—∫§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß

 ¿“æÀÿàπÀ√◊Õ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß¡—°®–¡’

°“√«—¥·≈–µ—¥ ‘π®“° “¬µ“¢ÕßºŸâª√–‡¡‘π‚¥¬¡’‡°≥±å

°“√µ—¥ ‘π‡ªìπ§–·ππ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ·≈–

√Ÿª∑’Ë 1

√Ÿª∑’Ë 1 ¿“æ¥â“π∑â“¬¢Õß·¡à ÿ°√∑’Ë ¿“æ√à“ß°“¬∑’Ëæ‘®“√≥“®“°§–·ππ 5 √–¥—∫

(Patience and Thacker, 1989)

        1             2                3                  4                      5
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µ“√“ß∑’Ë 1  ‡°≥±å°“√µ—¥ ‘π ¿“æÀÿàπÀ√◊Õ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß„π·¡à ÿ°√

§–·ππ§«“¡ ≈—°…≥– «‘∏’°“√ª√–‡¡‘π

 ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß ∑’Ëª√“°Ø

1.0 ºÕ¡¡“° 1. H-bone (wing of ilium) ·≈– Pin-bone (ischial tuberosity) ‡ÀÁπ‡¥àπ

™—¥ ¡’·Õàß°«â“ß√Õ∫Ê ‚§πÀ“ß

2.  –‚æ°·§∫ ‡ÀÁπ√àÕß∑’Ë «“ª™—¥‡®π

3. °√–¥Ÿ°´’Ë‚§√ß ·≈–°√–¥Ÿ° —πÀ≈—ß‡ÀÁπ‡¥àπ™—¥

2.0 ºÕ¡ 1. H-bone ·≈– Pin-bone ¬—ß‡ÀÁπÕ¬Ÿà∫â“ß·µà‰¡à‡¥àπ™—¥¡’·Õàß·§∫·≈–

µ◊Èπ√Õ∫Ê ‚§πÀ“ß

2.  –‚æ°°«â“ß¢÷Èπ  ‡ÀÁπ√àÕß «“ª‡≈Á°πâÕ¬

3. °√–¥Ÿ°´’Ë‚§√ß¡Õß‰¡à‡ÀÁπ·µà¬—ß —¡º— ‰¥â °√–¥Ÿ° —πÀ≈—ß¡Õß‡ÀÁπ‰¥â

‚¥¬‡©æ“–∫√‘‡«≥‰À≈à¢÷Èπ‰ª

3.0 æÕ¥’ 1. H-bone ·≈– Pin-bone ¡Õß‰¡à‡ÀÁπ·µà —¡º— ‰¥â¥â«¬·√ß —¡º— ‡∫“Ê

‰¡àæ∫·Õàß√Õ∫‚§πÀ“ß

2.  –‚æ°°«â“ß‡µÁ¡ ‰¡àæ∫√àÕß «“ª

3. °√–¥Ÿ°´’Ë‚§√ß·≈–°√–¥Ÿ° —πÀ≈—ß¡Õß‰¡à‡ÀÁπ ·µà —¡º— ‰¥â¥â«¬·√ß°¥

‡∫“Ê

4.0 Õâ«π 1. ‰¡à “¡“√∂ —¡º—  H-bone ·≈– Pin-bone ¥â«¬·√ß°¥‡∫“Ê ‚§πÀ“ß

®¡≈ß‰ª„π‡π◊ÈÕ‡¬◊ËÕ√Õ∫Ê ‚§πÀ“ß

2.  –‚æ°¬â«¬∂÷ß‚§π¢“

3. °√–¥Ÿ°´’Ë‚§√ß·≈–°√–¥Ÿ° —πÀ≈—ß¡Õß‰¡à‡ÀÁπ·≈–‰¡à “¡“√∂ —¡º— ‰¥â

¥â«¬·√ß°¥‡∫“Ê

5.0 Õâ«π¡“° 1. ‰¡à “¡“√∂ —¡º—  H-bone ·≈– Pin-bone ‚§πÀ“ß®¡≈ß‰ª„π

‡π◊ÈÕ‡¬◊ËÕ√Õ∫Ê ‚§πÀ“ß ·≈–¡’‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π¢÷ÈπæÕ°‚§πÀ“ß

2. °√–¥Ÿ°´’Ë‚§√ß·≈–°√–¥Ÿ° —πÀ≈—ß¡Õß‰¡à‡ÀÁπ·≈–‰¡à “¡“√∂ —¡º— ‰¥â

·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π¢÷ÈπæÕ°∫√‘‡«≥µ≈Õ¥·π« —πÀ≈—ß

∑’Ë¡“: ¥—¥·ª≈ß®“° Patience and Thacker (1989); Feason (1998)
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°“√ª√–‡¡‘π§–·ππ¥—ßµ“√“ß∑’Ë 1 ·≈–µ“¡√Ÿª∑’Ë

1 π—Èπ‰¡à¡’§«“¡≈–‡Õ’¬¥·≈– ¡∫Ÿ√≥åæÕ‡π◊ËÕß®“°Õ“®¡’

§«“¡≈”‡Õ’¬ß (bias) ¢ÕßºŸâµ—¥ ‘π Õ¬à“ß‰√°Áµ“¡§«“¡

 ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß∑’Ëæ‘®“√≥“§–·πππ’È∂â“À“°§–·ππ

Àà“ß°—π ∫àß™’È∂÷ß√–¥—∫§«“¡Àπ“-∫“ß¢Õß‰¢¡—π —πÀ≈—ß

´÷Ëß∂â“Õâ«π°Á®–¡’°“√ – ¡¢Õß‰¢¡—π„µâ™—Èπº‘«Àπ—ß

∫√‘‡«≥ ’́Ë‚§√ß —πÀ≈—ß ·≈– à«π∑â“¬¢Õß≈”µ—«¡“° ·µà

∂â“ºÕ¡°Á®–¡’‰¢¡—π – ¡Õ¬ŸàπâÕ¬ ·≈–∂â“√Ÿª√à“ßæÕ¥’

‰¢¡—π∑’Ë – ¡Õ¬Ÿà°Á®–æÕ¥’ °“√«—¥‰¢¡—π„µâº‘«Àπ—ßπ—Èπ

¡—°π‘¬¡«—¥„π®ÿ¥∑’Ë‡√’¬°«à“ P2 ÷́Ëß‡ªìπ‰¢¡—π —πÀ≈—ß∑’Ë

∫π°÷Ëß°≈“ß°≈â“¡‡π◊ÈÕ Longissimus dorsi ∫√‘‡«≥µ”·Àπàß

´’Ë‚§√ß ’́Ë ÿ¥∑â“¬ °“√°”Àπ¥µ”·Àπàß¥—ß°≈à“«∑”‚¥¬

°“√§≈”¢â“ß≈”µ—«∫√‘‡«≥ ’́Ë‚§√ß ’́Ë ÿ¥∑â“¬ ·≈â«‡≈◊ËÕπ¡◊Õ

¢÷Èπ Ÿàµ”·Àπàß°÷Ëß°≈“ß≈”µ—« µ”·Àπàß P2 ®–Àà“ß®“°®ÿ¥°÷Ëß

°≈“ßµ—«π’È‰ª¥â“π ấ“¬·≈–¥â“π¢«“ 6.5 ‡´πµ‘‡¡µ√

(Mcphee, 1998) (√Ÿª∑’Ë 2) °àÕπ°“√«—¥µâÕß‚°π¢π„π

∫√‘‡«≥∑’Ë®–«—¥·≈–∑“∫√‘‡«≥º‘« —¡º— ·≈–‚æ√∫ (probe)

¢Õß‡§√◊ËÕß«—¥§«“¡∂’Ë Ÿß™π‘¥ ‡Õ-‚¡¥ (A-mode ultrasound)

¥â«¬πÈ”¡—π «“ß‚æ√∫„Àâµ—Èß©“°°—∫º‘« —¡º—  «—¥∑—Èß 2 ¥â“π

·≈â«À“§à“‡©≈’Ë¬

°“√«—¥‰¢¡—π —πÀ≈—ßπ’È‡ªìπ°“√ª√–‡¡‘π§«“¡

Àπ“¢Õß‰¢¡—π‡©æ“–®ÿ¥·≈–‰¥â¡’°“√‡ª√’¬∫‡∑’¬∫°—∫

°“√ª√–‡¡‘π ¿“æ§«“¡ ¡∫Ÿ√≥å¢Õß√Ÿª√à“ß (Àÿàπ) ́ ÷Ëßæ∫

«à“¡’§«“¡ —¡æ—π∏å°—π„π‡™‘ß∫«° (positive correlation)

·µà°“√∑’Ë®–„™â‡°≥±å¢Õß‰¢¡—π —πÀ≈—ß„π°“√ª√–‡¡‘π

·∑π°“√ª√–‡¡‘π ¿“æÀÿàπÕ“®®–¡’ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß

À≈“¬Õ¬à“ß ‡™àπ  “¬æ—π∏ÿå  ≈”¥—∫§√Õ° ·≈–§πª√–‡¡‘π

¥—ßµ—«Õ¬à“ß∑’Ë‰¥â· ¥ß§«“¡·ª√ª√«π®“°°“√∑¥≈Õß„π

3 ø“√å¡ (Aherne, 2001b) (µ“√“ß∑’Ë 2)

®“°°“√»÷°…“¢Õß Aherne (2001b) „πø“√å¡ 3

·Ààß (A, B ·≈– C) æ∫«à“¡’§«“¡·ª√ª√«π¢Õß§«“¡

Àπ“¢Õß‰¢¡—π —πÀ≈—ß Ÿß‚¥¬‡©æ“–„π™à«ß∑’Ë°“√

ª√–‡¡‘π§«“¡ ¡∫Ÿ√≥å¢Õß√à“ß°“¬„π™à«ß 2.5-3.5 ·µà

„π ¿“æÀÿàπ∑’ËÕâ«π (4.0) À√◊ÕºÕ¡ (1.5) µ“√“ß∑’Ë 2

§«“¡·ª√ª√«π®–‰¡à·ª√ª√«π¡“°π—°¬°‡«âπ„πø“√å¡ B

‡¡◊ËÕ ÿ°√ºÕ¡ °“√∑’Ë¡’°“√·ª√ª√«π¡“°π’È· ¥ß„Àâ‡ÀÁπ

body of vertebra

transverse process

longissimus

dorsi muscle

√Ÿª∑’Ë 2 ¿“æÀπâ“µ—¥ à«πÀ≈—ß¢Õß ÿ°√· ¥ßµ”·Àπàß P2 ‡æ◊ËÕ«—¥§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß

(Patience and Thacker, 1989)
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µ“√“ß∑’Ë 2 · ¥ß§«“¡·ª√ª√«π¢Õß§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß„π·¡à ÿ°√ ®“° 3 ø“√å¡ (A, B, C) ‡ª√’¬∫

‡∑’¬∫°—∫°“√ª√–‡¡‘π ¿“æÀÿàπ

 ¿“æ§«“¡ ¡∫Ÿ√≥å√Ÿª√à“ß (Àÿàπ) §à“‡©≈’Ë¬¢Õß§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß (¡‘≈≈‘‡¡µ√) (æ‘ —¬)

A B C

Õâ«π 4.0 13.5 (12-15) 20.0 (19-21) 21.6 (17-29.5)

3.5 14.0 (10-21) 18.9 (12-28) 19.8 (15-29.5)

æÕ¥’ 3.0 10.9 (9-14) 16.5 (11-28) 17.1 (11-27)

2.5 9.0 (4-15) 14.6 (10-18) 15.6 (8-24)

2.0 9.7 (6-17) 14.0 (9-19) 13.9 (8-22)

ºÕ¡ 1.5 7.0 (6-8) 13.5 (9-18) 17.6 (8-29.5)

‡©≈’Ë¬   (∑—Èßø“√å¡) 10.7 (4-21) 16.2 (9-28) 17.6 (8-29.5)

∑’Ë¡“: Aherne (2001b)

∂÷ßªí®®—¬∑’ËÕ“®®–‡°‘¥‰¥â¥—ß∑’Ë°≈à“«¡“·≈â«§◊Õ ≈”¥—∫§√Õ°

 “¬æ—π∏ÿå ·≈–ºŸâª√–‡¡‘π Õ¬à“ß‰√°Á¥’§«“¡Àπ“¢Õß

‰¢¡—π —πÀ≈—ß„πø“√å¡∑—Èß 3 ø“√å¡ ¡’§à“‡©≈’Ë¬·µ°µà“ß

°—π¡“° ‡™àπ §à“§–·ππ∑’Ëª√–‡¡‘π‰¥â 3.0 §–·ππ ø“√å¡

A  B ·≈– C ‰¥â 10.9  16.5 ·≈– 17.1 ¡‘≈≈‘‡¡µ√

µ“¡≈”¥—∫ ¥—ßπ—Èπ§«“¡ —¡æ—π∏å·≈–§à“‡©≈’Ë¬¢Õß°“√

ª√–‡¡‘πÕ“®®–µâÕß¡’§à“‡©æ“–ø“√å¡‡ªìπ§à“¢Õßµπ‡Õß

À√◊ÕµâÕß  ¡’µ“¡≈”¥—∫§√Õ°¢Õß·¡à ÿ°√ ‡ªìπµâπ

Darneley (1980) æ∫«à“§«“¡Àπ“‰¢¡—π

 —πÀ≈—ß„π·¡à ÿ°√≈”¥—∫∑âÕß∑’Ë 2 ¢≥–Õÿâ¡∑âÕß ¡’§«“¡

Àπ“πâÕ¬°«à“·¡à ÿ°√∑âÕß·√°„π¢≥–Õÿâ¡∑âÕß ·µà„π∑“ß

°≈—∫°—ππÈ”Àπ—°µ—«¢Õß·¡à∑âÕß 2 ®–¡’¡“°°«à“·¡à∑âÕß

·√°„π¢≥–Õÿâ¡∑âÕß (√Ÿª∑’Ë 3)

º≈¢Õß§«“¡Àπ“‰¢¡—π —πÀ≈—ß„π·¡à ÿ°√™à«ßµà“ßÊ µàÕ

 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå

 ÿ°√ “«∑¥·∑π

°“√§—¥‡≈◊Õ°·¡àæ—π∏ÿå∑¥·∑π¡—°®–„™â¥—™π’°“√

§—¥‡≈◊Õ° (selection/performance index) ´÷Ëßª√–‡¡‘π¡“

®“°Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ (growth rate) Õ—µ√“°“√·≈°

‡π◊ÈÕ (feed conversion) ·≈–§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß

(backfat thickness) ®“°°“√»÷°…“æ∫«à“·¡à ÿ°√ “«

∑¥·∑π∑’Ë‰¡à¡’§«“¡ ¡¥ÿ≈°—π√–À«à“ßÕ“¬ÿ·≈–πÈ”Àπ—°µ—«

‡¡◊ËÕ∂÷ß«—¬‡®√‘≠æ—π∏ÿåÀ√◊Õ°“√º ¡§√—Èß·√°®–¡’§«“¡‰¡à

 ¡¥ÿ≈¬å¢Õß°“√ – ¡‰¢¡—π —πÀ≈—ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

 ÿ°√ “«∑’Ë¡’‰¢¡—π —πÀ≈—ß∫“ß°«à“ª°µ‘ Tummaruk et al.

(2001) æ∫«à“ ÿ°√ “«∑’Ë¡’‰¢¡—π —πÀ≈—ß∫“ß‡¡◊ËÕπÈ”Àπ—°

100 °‘‚≈°√—¡ ®–∂Ÿ°º ¡§√—Èß·√°™â“°«à“ ÿ°√ “«∑’Ë¡’

‰¢¡—π —πÀ≈—ßÀπ“°«à“ °“√ – ¡‰¢¡—π —πÀ≈—ß„π ÿ°√

 “«‡æ◊ËÕ„™â„π™à«ßÕÿâ¡∑âÕß·≈–™à«ß‡≈’È¬ß≈Ÿ°∑’Ë‰¡à‡æ’¬ßæÕ

Õ“®°àÕ„Àâ‡°‘¥ªí≠À“µàÕÕ“¬ÿ°“√„™âß“π (longevity) ·≈–

Õ—µ√“°“√º ¡µ‘¥ (π≈‘π’, 1997; Brisbane and Chesnais,

1996) See (2000) æ∫«à“§«“¡Àπ“‰¢¡—π —πÀ≈—ß (P2)

„π°“√º ¡§√—Èß·√°∑’Ë‡À¡“– ¡§«√‡ªìπ 18 ¡‘≈≈‘‡¡µ√

°“√∑”°“√ª√π·¡à ÿ°√ “«∑¥·∑π°àÕπº ¡‡ªìπ

¢âÕ∫àß™’È™—¥‡®π«à“æ≈—ßß“π·≈–§«“¡ ¡∫Ÿ√≥å¢Õß√à“ß°“¬

„π·¡à “«¡’º≈µàÕ luteinizing hormone Õ¬à“ß‰√°Á¥’

À≈—ßº ¡°“√„Àâ°‘πÕ“À“√„π√–¥—∫ Ÿß®–∑”„ÀâÕ—µ√“°“√

√Õ¥¢Õßµ—«ÕàÕπµË”≈ß (Foxcroft et al., 1996) ®÷ßµâÕß

≈¥ª√‘¡“≥Õ“À“√≈ß„ÀâÕ¬Ÿà„π√–¥—∫§«∫§ÿ¡
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«à“ §«“¡ ¡¥ÿ≈¢Õßæ≈—ßß“π §«“¡Àπ“¢Õß‰¢¡—π —π

À≈—ß‰¡à‡À¡“– ¡π—Èπ®–‡°‘¥º≈‡ ’¬µàÕµ—«≈Ÿ°·≈–·¡à„π

¢≥–§≈Õ¥ À≈—ß§≈Õ¥ ·≈–„π™à«ß‡≈’È¬ß≈Ÿ°¥—ß∑’Ë √ÿª„π

µ“√“ß∑’Ë 3

Õ¬à“ß‰√°Áµ“¡ ¿“«–Õâ«πÀ√◊ÕºÕ¡π—Èπ®–¡’º≈

°√–∑∫¡“°∑’Ë ÿ¥„π·¡à∑âÕß·√°·≈–∑âÕß∑’Ë 2 „π·¡àÕÿâ¡

∑âÕß§√Õ°Õ◊ËπÊ ¡’º≈°√–∑∫∫â“ß·µà‰¡à™—¥‡®π‡À¡◊Õπ

°—∫„π Õß∑âÕß·√° ¥—ßπ—Èπ®÷ß§«√¡’·ºπ„π°“√‡æ‘Ë¡Àÿàπ

¢Õß·¡à ÿ°√ ‚¥¬‡æ‘Ë¡ 80-100 ªÕπ¥å„π·¡à§√Õ°·√°

80-90 ªÕπ¥å„π∑âÕß∑’Ë 2-5 ·≈– 55 ªÕπ¥å„π·¡à∑âÕß

5 ¢÷Èπ‰ª (Johnston, 1996)

·¡à ÿ°√‡≈’È¬ß≈Ÿ°·≈–À≈—ßÀ¬à“π¡

‡ªìπ∑’Ë∑√“∫°—π¥’«à“„π™à«ß·¡à ÿ°√‡≈’È¬ß≈Ÿ°π—Èπ

·¡àµâÕß Ÿ≠‡ ’¬πÈ”Àπ—°µ—«·≈–¥÷ß‡Õ“æ≈—ßß“π ”√Õß

(reserved energy) ¡“„™â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß®“°‰¢¡—π∑’Ë

·¡à ÿ°√Õÿâ¡∑âÕß

 ¿“æÀÿàπ·≈–§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß„π

·¡à ÿ°√Õÿâ¡∑âÕß¡’§«“¡®”‡ªìπ„π°“√∑’Ë®–„™âª√—∫ª√‘¡“≥

Õ“À“√¢Õß·¡àÕÿâ¡∑âÕß‡æ◊ËÕ∑’Ë®–„Àâ≈Ÿ° ÿ°√„π∑âÕß‰¥â√—∫

Õ“À“√ ¡∫Ÿ√≥å‡µÁ¡∑’Ë·≈–æÕ‡æ’¬ß °“√„ÀâÕ“À“√¡“°

‡°‘π‰ª„π™à«ßÕÿâ¡∑âÕß√–¬–·√° (3 ‡¥◊Õπ·√°) ´÷Ëß

µ—«ÕàÕπ·≈–≈Ÿ°„π∑âÕß¬—ß„™âÕ“À“√‰¡à‰¥â¡“°π—° ®–∑”

„Àâ¡’°“√ – ¡¢ÕßÕ“À“√·≈–‰¢¡—π„π·¡à ÿ°√´÷Ëß®–

∑”„Àâ¡’ ¿“«–Õâ«π‡°‘¥¢÷Èπ´÷Ëß‡ªìπº≈‡ ’¬µàÕ¡“„π‡«≈“∑’Ë

µâÕß°“√‡æ‘Ë¡Õ“À“√„Àâ°—∫·¡à ÿ°√„π√–¬–∑â“¬ (‡¥◊Õπ

 ÿ¥∑â“¬) ‡æ√“–‡æ‘Ë¡‰¡à‰¥â ÿ°√®–Õâ«π‡°‘π‰ª „π‡¥◊Õπ

 ÿ¥∑â“¬¢Õß°“√Õÿâ¡∑âÕß°“√‡®√‘≠‡µ‘∫‚µ¢Õßµ—«≈Ÿ°®–¡’

„πÕ—µ√“ Ÿß ÿ¥ (√Ÿª∑’Ë 4) ´÷Ëß§«√®–µâÕß‡æ‘Ë¡∑—Èßª√‘¡“≥

·≈–§ÿ≥¿“æÕ“À“√

°“√∑’Ë·¡à ÿ°√ºÕ¡À√◊Õ¢“¥Õ“À“√„π™à«ßÕÿâ¡∑âÕß

·≈–·¡à ÿ°√Õâ«π‡°‘π‰ª„π¢≥–Õÿâ¡∑âÕß °≈à“«Õ’°π—¬Àπ÷Ëß

√Ÿª∑’Ë 3 · ¥ß§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß (P2) ·≈–πÈ”Àπ—°µ—«·¡à ÿ°√∑âÕß·√°·≈–∑âÕß∑’Ë 2 „π¢≥–Õÿâ¡∑âÕß

·≈–‡≈’È¬ß≈Ÿ° (Darneley, 1980)

§«“¡Àπ“‰¢¡—π —πÀ≈—ß (¡‘≈≈‘‡¡µ√)



28 Thai J. Vet. Med.  Vol. 32  Supplement,  2002

√Ÿª∑’Ë 4 Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°„π∑âÕß·¡à ÿ°√„π√–¬–µà“ßÊ ¢Õß°“√Õÿâ¡∑âÕß

(¥—¥·ª≈ß®“° van der Lende, 1989)

·≈–§«“¡Àπ“‰¢¡—πÀ≈—ßµàÕº≈°√–∑∫ ¡√√∂¿“æ°“√

 ◊∫æ—π∏ÿå‚¥¬„™â≈Ÿ°º ¡·≈π¥å‡√´·≈–≈“√å®‰«∑å 139 ·¡à

‰¡àæ∫§«“¡·µ°µà“ß¢Õß ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå¢Õß

·¡à ÿ°√∑âÕß·√°∑’Ë¡’§«“¡Àπ“‰¢¡—πÀ≈—ß·≈–°“√ Ÿ≠

‡ ’¬πÈ”Àπ—°µ—«„π™à«ß‡≈’È¬ß≈Ÿ°µà“ß°—π (Mora et al., 1994)

πÕ°®“°π’È¬—ß‰¥â°≈à“«∂÷ß°“√®—¥°“√À≈—ßÀ¬à“π¡«à“‰¥â

®—¥°“√§àÕπ¢â“ß‡¢â¡ß«¥·≈–§«“¡·µ°µà“ß¢Õß‰¢¡—π

 —πÀ≈—ß ·≈–πÈ”Àπ—°µ—«µà“ß°—π‰¡à¡“°π—° ®÷ßÕ“®®–

‡ªìπªí®®—¬„π°“√∑’Ë‰¡à “¡“√∂æ∫§«“¡·µ°µà“ß∑“ß

 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß√–¬–À¬à“π¡

®π∂÷ß‡ªìπ —¥ ·≈–√–¬–À¬à“π¡∂÷ßº ¡µ‘¥ Õ¬à“ß‰√°Áµ“¡

°“√»÷°…“π’È‰¡à‰¥â»÷°…“∂÷ßº≈µàÕÕ—µ√“°“√º ¡µ‘¥À√◊Õ

¢π“¥¢Õß§√Õ°‡≈¬ „π¢≥–∑’Ë King and Dunkin (1986

Õâ“ß‚¥¬ Kirkwood and Thucker, 2000)  π—∫ πÿπ

«à“°“√ Ÿ≠‡ ’¬πÈ”Àπ—°µ—«·≈–‰¢¡—π —πÀ≈—ß„π™à«ß‡≈’È¬ß

≈Ÿ°¡’º≈°√–∑∫µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿåÀ≈—ßÀ¬à“π¡

(µ“√“ß∑’Ë 4) ®–‡ÀÁπ‰¥â«à“∂â“À“° ¿“æÀÿàπ·≈–πÈ”Àπ—°

 – ¡‰«â„π√à“ß°“¬®π∫“ß§√—Èß∑”„Àâ‡°‘¥°“√¢“¥§«“¡

 ¡¥ÿ≈¢Õßæ≈—ßß“π„π√à“ß°“¬ ∑”„Àâ¡’º≈°√–∑∫µàÕ

√–∫∫ ◊∫æ—π∏ÿå ¥—ßπ—Èπ®÷ß§«√¡’°“√§«∫§ÿ¡ ¿“æÀÿàπÀ√◊Õ

§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß„Àâ·¡à ÿ°√‡≈’È¬ß≈Ÿ°„ÀâÕ¬Ÿà

„π ¿“«–∑’Ë ¡¥ÿ≈‰¡à„Àâ¡’ªí≠À“¢Õß°“√¢“¥æ≈—ßß“π

(negative energy balance) ¡“°‡°‘π‰ª

æ≈—ßß“π·≈–°√¥Õ–¡‘‚π (amino acid) ∑’Ë·¡à

 ÿ°√‰¥â√—∫„π¢≥–‡≈’È¬ß≈Ÿ°·≈–À≈—ßÀ¬à“π¡®–¡’ à«π™à«¬

„π°“√æ—≤π“¢ÕßøÕ≈≈‘‡§‘≈„π√—ß‰¢à·≈–°“√Õ¬Ÿà√Õ¥¢Õß

µ—«ÕàÕπ¿“¬À≈—ß°“√º ¡ °“√∑’Ë·¡à ÿ°√‡≈’È¬ß≈Ÿ°ª√– ∫

¿“«–∑ÿ‚¿™π“°“√ ‡°‘¥ ¿“«–¢“¥æ≈—ßß“π ·≈–¢“¥

‚ª√µ’π‰ª¡“°°«à“ 12-15% ¢Õß®”π«π‚ª√µ’π„π

√à“ß°“¬¡’º≈°√–∑∫µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå‚¥¬µ√ß

(Aherne, 2001a) ‡™àπ √–¬–À¬à“π¡∂÷ß‡ªìπ —¥π“π¢÷Èπ

Õ—µ√“°“√º ¡µ‘¥µË”·≈–≈Ÿ°µàÕ§√Õ°µË” ‚¥¬º≈°√–∑∫

π’È¡—°®–æ∫„π·¡à ÿ°√∑âÕß·√° ·≈–∑âÕß∑’Ë 2 Õ¬à“ß‰√

°Á¥’¡’°“√»÷°…“„π·¡à ÿ°√∑âÕß·√°‡°’Ë¬«°—∫πÈ”Àπ—°µ—«
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µ“√“ß∑’Ë 3 º≈°√–∑∫¢Õß§«“¡Àπ“‰¢¡—π —πÀ≈—ßÀ√◊Õ ¿“æÀÿàπ¢Õß·¡à ÿ°√Õÿâ¡∑âÕßµàÕµ—«≈Ÿ° °“√§≈Õ¥ ·≈–

°“√‡≈’È¬ß≈Ÿ°

º≈°√–∑∫ ·¡à ÿ°√ºÕ¡ ·¡à ÿ°√Õâ«π

µ—«≈Ÿ°„π∑âÕß - ≈Ÿ°¢“¥Õ“À“√ - ≈Ÿ°µ—«„À≠à‡°‘π‰ª

- πÈ”Àπ—°·√°§≈Õ¥µË” - ≈Ÿ°¡’¢π“¥·µ°µà“ß°—π

- ÕàÕπ·Õ‰¡à·¢Áß·√ß

¢≥–§≈Õ¥ - §≈Õ¥™â“‰¡à¡’·√ß‡∫àß - §≈Õ¥¬“° “‡Àµÿ®“°≈Ÿ°µ—«‚µ

‰¡à¡’·√ß‡∫àß

- §≈Õ¥™â“

À≈—ß§≈Õ¥·≈–‡≈’È¬ß≈Ÿ° - πÈ”π¡πâÕ¬ - ‡µâ“π¡Õ—°‡ ∫

- √à“ß°“¬ÕàÕπ·Õ¡’ªí≠À“ ÿ¢¿“æ - °‘πÕ“À“√‰¥âπâÕ¬

Õ“À“√∑’Ë„Àâ (°‘‚≈°√—¡)

1.5 2.2 2.9 3.6 4.3 5.0

- πÈ”Àπ—° Ÿ≠‡ ’¬√–À«à“ß‡≈’È¬ß≈Ÿ° (°°.) 44.5 30.8 27.4 19.6 15.8 9.0

- ‰¢¡—π —πÀ≈—ß∑’Ë≈¥≈ß (¡¡.) 8.9 7.1 6.4 5.7 4.2 4.0

- √–¬–À¬à“π¡-º ¡µ‘¥ («—π) 29.8 32.4 23.6 16.4 15.4 11.4

- ®”π«π‰¢à∑’Ëµ° („∫) 12.2 13.3 10.9 13.3 11.7 12.0

- ·¡à ÿ°√‡ªìπ —¥À≈—ßÀ¬à“π¡¿“¬„π 8 «—π (%) 8.3 33.3 50.0 58.3 58.3 83.3

∑’Ë¡“: ¥—¥·ª≈ß®“° King and Dunkin (1986) Õâ“ß‚¥¬ Kirkwood and Thacker (2000)

µ“√“ß∑’Ë 4 º≈¢Õß°“√„ÀâÕ“À“√„π√–¥—∫µà“ßÊ „π·¡à ÿ°√‡≈’È¬ß≈Ÿ°µàÕ°“√ Ÿ≠‡ ’¬πÈ”Àπ—° §«“¡Àπ“‰¢¡—π —πÀ≈—ß

·≈– ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå

·¡à ÿ°√‰¡à Ÿ≠‡ ’¬‰ª¡“°π—° √–¬–À¬à“π¡∂÷ßº ¡µ‘¥®–

 —Èπ°«à“ ·≈– ÿ°√∑’Ë‡ªìπ —¥¿“¬„π 8 «—π¡’‡ªÕ√å‡´Áπµå Ÿß

·µà®”π«π°“√µ°‰¢à‰¡à·µ°µà“ß°—π Õ¬à“ß‰√°Á¥’°“√

»÷°…“π’È§àÕπ¢â“ß®–®”°—¥Õ“À“√·¡à ÿ°√¢≥–‡≈’È¬ß≈Ÿ°

¡“°‡°‘π‰ª ÷́Ëß„π∑“ßªØ‘∫—µ‘Õ“®®–‰¡à¡’ø“√å¡„¥∑’Ë®–Õ¬Ÿà

„π ¿“æ‡™àππ’È ·µà„π°“√»÷°…“¢Õß Kirkwood and

Aherne (1985) Õâ“ß‚¥¬ Kirkwood and Thacker

(2000) »÷°…“‡ª√’¬∫‡∑’¬∫°“√„ÀâÕ“À“√ 2 √–¥—∫ ∑’Ë 3

·≈– 7 °‘‚≈°√—¡ „π™à«ß‡≈’È¬ß≈Ÿ° æ∫«à“¡’§«“¡·µ°µà“ß

∑“ß ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿåÕ¬à“ß‡ÀÁπ‰¥â™—¥‡®π∑—Èß„π

‡√◊ËÕß‡ªÕ√å‡´Áπµå·¡à ÿ°√‡ªìπ —¥¿“¬„π 8 «—π √–¬–

À¬à“π¡∂÷ß‡ªìπ —¥ °“√Õ¬Ÿà√Õ¥¢Õßµ—«ÕàÕπ ·≈–·¡à ÿ°√

‰¡à‡ªìπ —¥¿“¬„π 21 «—πÀ≈—ßÀ¬à“π¡ ·µà°Á‰¡à‡ÀÁπ

§«“¡·µ°µà“ß„π‡√◊ËÕß¢Õß®”π«π°“√µ°‰¢à (µ“√“ß∑’Ë 5)

„π°“√»÷°…“∑’Ë¡À“«‘∑¬“≈—¬ Alberta (Clowes et

al., 1999 Õâ“ß‚¥¬ Aherne, 2001a) æ∫«à“°“√ Ÿ≠‡ ’¬
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µ“√“ß∑’Ë 5 º≈¢Õß°“√„ÀâÕ“À“√„π√–¥—∫ 3 ·≈– 7 °‘‚≈°√—¡ ™à«ß‡≈’È¬ß≈Ÿ°µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π·¡à ÿ°√

À≈—ßÀ¬à“π¡

µ“√“ß∑’Ë 6 º≈¢Õß°“√ Ÿ≠‡ ’¬‰¢¡—π·≈–‚ª√µ’πµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢ÕßøÕ≈≈‘‡§‘≈

√–¥—∫°“√ Ÿ≠‡ ’¬

°≈“ß  Ÿß

 Ÿ≠‡ ’¬‰¢¡—π (¡¡.) 1.0 1.4 1.7

 Ÿ≠‡ ’¬‚ª√µ’π (%) 6.9 9.4 15.1

®”π«πøÕ≈≈‘‡§‘≈¢π“¥ 4-6 ¡¡. („∫) 25.1 23.6 9.7

∑’Ë¡“:  Clowes et al. (1999) Õâ“ß‚¥¬ Aherne (2001a)

µË”

√–¥—∫Õ“À“√„ÀâµàÕ«—π (°‘‚≈°√—¡)

3 7

- √–¬–À¬à“π¡-‡ªìπ —¥ («—π) 8.0 5.5

- ·¡à ÿ°√‡ªìπ —¥À≈—ßÀ¬à“π¡¿“¬„π 8 «—π (%) 55.0 86.9

- ·¡à ÿ°√‰¡à‡ªìπ —¥¿“¬„π 21 «—π (%) 20.1 1.2

- ®”π«π‰¢à∑’Ëµ° („∫) 19.0 18.5

- °“√Õ¬Ÿà√Õ¥¢Õßµ—«ÕàÕπ (%) 63.4 75.3

∑’Ë¡“:  ¥—¥·ª≈ß®“° Kirkwood and Aherne (1985) Õâ“ß‚¥¬ Kirkwood and Thacker (2000)

πÈ”Àπ—°πÕ°®“°®– Ÿ≠‡ ’¬‰¢¡—π·≈â«¬—ß Ÿ≠‡ ’¬‚ª√µ’π

¥â«¬ √–¥—∫‚ª√µ’π∑’Ë Ÿ≠‡ ’¬‰ªÕ“®®–¡’∫∑∫“∑ ”§—≠

¡“°°—∫º≈°√–∑∫¢Õß ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π·¡à

À≈—ßÀ¬à“π¡´÷Ëß§«“¡ Ÿ≠‡ ’¬∑—Èß‰¢¡—π·≈–‚ª√µ’π¡’ à«π

∑’Ë —¡æ—π∏å°—π (µ“√“ß∑’Ë 6)

‡ÀÁπ‰¥â«à“°“√ Ÿ≠‡ ’¬‰¢¡—π·≈–‚ª√µ’ππâÕ¬

®–∑”„Àâ¡’°“√æ—≤π“¢ÕßøÕ≈≈‘‡§‘≈„π√—ß‰¢à‰¥â¥’ ·≈–

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß van den Brand et al. (1998)

∑’Ëæ∫«à“‰¢¡—π∑’Ë Ÿ≠‡ ’¬‰ª¡“°‡æ√“–„Àâ°‘πÕ“À“√‰¡àæÕ

„π™à«ß‡≈’È¬ß≈Ÿ° („π™à«ß 6-20 «—π) ®–∑”„Àâ¡’º≈°√–∑∫

µàÕ√–¬–À¬à“π¡∂÷ß‡ªìπ —¥ ª√‘¡“≥°“√µ°‰¢à ·≈–°“√

Õ¬Ÿà√Õ¥¢Õßµ—«ÕàÕπ (µ“√“ß∑’Ë 7) ·µàæ∫«à“¡’‡©æ“–

√–¬–À¬à“π¡®π∂÷ß‡ªìπ —¥‡∑à“π—Èπ∑’Ë¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

 √ÿª

®“°¢âÕ¡Ÿ≈¢â“ßµâπ‡ÀÁπ‰¥â«à“ ¿“æ√Ÿª√à“ß (body

score) π—Èπ‰¡à “¡“√∂°”Àπ¥‰¥â‡ªìπ¡“µ√∞“π‚¥¬ø“√å¡

µà“ßÊ ‡æ√“–¡’§πµ—¥ ‘π‡ªìπµ—«·ª√ °“√À“§«“¡

 —¡æ—π∏å°—∫‰¢¡—π —πÀ≈—ß·≈–„™âÕÿª°√≥å‡ªìπµ—«°”Àπ¥

πà“®–‡ªìπ∑“ßÕÕ°∑’Ë¥’∑’Ë ÿ¥ „π¢≥–π’È°“√ √â“ß¡“µ√∞“π

µ—«‡≈¢‰¢¡—π —πÀ≈—ß¢Õßø“√å¡·µà≈–·Ààß∑’Ë¡’º≈µàÕ

 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿåπà“®–‡ªìπ·π«∑“ß‡©æ“–ø“√å¡

‡æ√“–°“√®—¥°“√¢≥–§≈Õ¥ ‡≈’È¬ß≈Ÿ° ·≈–À≈—ßÀ¬à“π¡
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µ“√“ß∑’Ë 7 º≈¢ÕßπÈ”Àπ—°µ—«∑’Ë Ÿ≠‡ ’¬°—∫°“√„ÀâÕ“À“√ 2 √–¥—∫„π™à«ß 6-20 «—π ¢Õß°“√‡≈’È¬ß≈Ÿ°µàÕ

 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå

°“√„ÀâÕ“À“√

 Ÿß µË”

πÈ”Àπ—° Ÿ≠‡ ’¬ (°°.) 9.8 13.7

√–¬–À¬à“π¡-‡ªìπ —¥ (™¡.) 115a 158b

ª√‘¡“≥°“√µ°‰¢à („∫) 18.7 16.0

Õ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ (%) 72.5 60.0

∑’Ë¡“: van den Brand et al. (1998)

§√Õ°¢Õß·¡à·µà≈–µ—«¥â«¬

4) °“√µ√«® Õ∫‰¢¡—π —πÀ≈—ß„π·¡à ÿ°√„π

ø“√å¡æàÕ·¡àæ—π∏ÿåπà“®–‡ªìπ°“√®—¥°“√∑’Ë®—¥∑”¢÷Èπ‚¥¬À“

§à“‡©≈’Ë¬¡“µ√∞“π¢Õßø“√å¡·µà≈–·Ààß‡ªìπ§à“¢Õßµπ‡Õß

‡æ√“–§«“¡·µ°µà“ß¢Õß‡©≈’Ë¬≈”¥—∫§√Õ°  “¬æ—π∏ÿå

µ≈Õ¥®π°“√®—¥°“√ø“√å¡

Õ¬à“ß‰√°Áµ“¡°“√„™âÕÿª°√≥å°“√«—¥‰¢¡—π —π

À≈—ßπà“®–‡ªìπ∑“ß‡≈◊Õ°∑’Ë¥’°«à“°“√ª√–‡¡‘π ¿“æÀÿàπ

¥â«¬ “¬µ“ ÷́ËßÕ“®®–¡’§«“¡·ª√ª√«π¡“°°«à“ ·µàµâÕß

‰¡à≈◊¡«à“°“√„™â§à“‰¢¡—π —πÀ≈—ß„π·µà≈–ø“√å¡π—ÈπµâÕß

∑”°“√ª√—∫¡“µ√∞“π°“√«—¥°—∫°“√µ√«® Õ∫ ¿“æÀÿàπ

∑’Ë¡’º≈°√–∑∫µàÕÕ“¬ÿ„™âß“π °“√§≈Õ¥ ªí≠À“À≈—ß

§≈Õ¥·≈– ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿåÀ≈—ßÀ¬à“π¡·≈–„π

§√Õ°∂—¥‰ª°àÕπ ®÷ß®–‡°‘¥º≈ª√–‚¬™πå Ÿß ÿ¥„πø“√å¡

π—ÈπÊ

‡Õ° “√Õâ“ßÕ‘ß

π≈‘π’ Õ‘Ë¡∫ÿ≠µ“ 1997 (2539). ·π«‚πâ¡∑“ßæ—π∏ÿ°√√¡

¢ÕßÕ“¬ÿ‡¡◊ËÕº ¡§√—Èß·√°„π ÿ°√ “«∑’Ë∂Ÿ°§—¥‡≈◊Õ°

‡æ◊ËÕ≈¥§«“¡Àπ“‰¢¡—π —πÀ≈—ß, «‘∑¬“π‘æπ∏å «∑.¡.

¿“§«‘™“ —µ«∫“≈ ∫—≥±‘µ«‘∑¬“≈—¬ ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ : 118.

µ≈Õ¥®π “¬æ—π∏ÿå·≈–‡©≈’Ë¬¢Õß≈”¥—∫§√Õ° Õ“®®–¡’

§«“¡·µ°µà“ß°—π‰ª °“√∑’Ë®–„™â¡“µ√∞“πÕ¬à“ß‡¥’¬«°—π

∑ÿ°ø“√å¡®÷ßÕ“®®–„™â‰¡à‰¥â  ¥—ßπ—Èπ®÷ßæÕ √ÿª‰¥â‡ªìπ¢âÕÊ

¥—ßπ’È

1) °“√µ√«® Õ∫‰¢¡—π —πÀ≈—ß„π°“√§—¥‡≈◊Õ°

æ—π∏ÿå·¡à ÿ°√∑¥·∑π‡ªìπ ‘Ëß∑’Ë„™â‡ªìπ¡“µ√∞“π‡¥’¬«°—π‰¥â

∂â“À“°°”Àπ¥·πàπÕπ„π‡√◊ËÕß “¬æ—π∏ÿå Õ“¬ÿ ·≈–πÈ”Àπ—°

2) °“√µ√«® Õ∫‰¢¡—π —πÀ≈—ß„π·¡à ÿ°√

Õÿâ¡∑âÕß “¡“√∂π”‰ª„™â„π°“√ª√—∫·≈–®—¥°“√¥â“π

Õ“À“√·≈–°“√„ÀâÕ“À“√·¡à ÿ°√Õÿâ¡∑âÕß„Àâ‡À¡“– ¡
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NEW DEVELOPMENTS IN GENETIC SELECTION
FOR LITTER SIZE AND PIGLET SURVIVAL
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Abstract

Tette van der Lende1*  Egbert F. Knol2  Birgitte T.T.M. van Rens1,2

NEW DEVELOPMENTS IN GENETIC SELECTION FOR LITTER
SIZE AND PIGLET SURVIVAL

The number of piglets weaned per sow per year is an economically important trait. It is

determined by the number of litters per sow per year, the number of fully developed piglets at the

onset of each farrowing and the ability of these piglets to survive until weaning. Improvement of

litter size is an important goal for pig breeders. For various reasons interest in selecting for improved

piglet survival has increased over the years. The heritabilities for litter size and piglet survival are

relatively low, but genetic variance for these traits is large. Therefore, selection for litter size as well as

piglet survival is possible. Improvement of litter size by selection for underlying components of litter

size is also possible, but difficult and expensive to implement in breeding herds. Improvement of

piglet survival is also possible by selecting for improved maternal effect or mothering ability. Based

on knowledge about the genetic correlations between litter size, piglet survival and production traits,

breeding programs could be developed that lead to balanced selection, assuring simultaneous

improvements of litter size and piglet survival while still making good progress in production traits.

Over the last years several specific polymorphic genes as well as QTLs (quantitative trait loci, i.e.

chromosome segments) with effects on litter size or piglet survival have been found. The use of this

information at the DNA level may further assist improvement of these traits. To avoid unexpected and

unwanted side effects, breeders should be careful when using identified polymorphic genes or

detected QTLs, especially if detailed information about pleiotropic effects of the loci involved is not

available.
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Introduction
The number of piglets weaned per sow per

year is an economically important trait. It is

determined by the number of litters per sow per

year, the number of fully developed piglets at the

onset of each farrowing and, last but not least, the

ability of these piglets to survive the hazards of

birth and the subsequent period until weaning.

Although management and environment largely

influence these three underlying traits, they are also

under the control of genes. Therefore quantitative

and molecular genetic techniques may be used to

improve these traits. The first part of this paper will

focus on quantitative genetic selection for litter size

and piglet survival. It will be concluded with some

remarks concerning the importance of balanced pig

selection programs, including selection for both

litter size and piglet survival. The second part of the

paper will summarise current knowledge about

specific polymorphic genes and chromosome

segments (quantitative trait loci or QTLs)

associated with litter size and piglet survival.

This part will be concluded with some comments

about the prospects and risks of using knowledge at

the DNA level in breeding programs for improved

litter size and piglet survival.

Quantitative genetic selection for litter size and

piglet survival

Selection for litter size

One of the important reasons for large-scale

use of crossbred multiplier sows in the pig industry

is to benefit from heterosis effects on reproduction

traits, especially litter size. In the dam lines that are

used to produce the crossbred multiplier sows,

improvement of litter size remains nonetheless

an important goal for pig breeders.

The heritability of the direct genetic effect

on litter size, either expressed as total number born

or number born alive, is approximately 0.1 (Haley

et al., 1988; Rothschild and Bidanel, 1998;

Hanenberg et al., 2001). The genetic correlations

between litter size in adjacent parities has been

reported to be close to one (Haley et al., 1988;

Alfonso et al., 1997). However, there are also

reports that indicate that litter size in different

parities may have lower genetic correlations and

should therefore be considered as different traits

(e.g. Hanenberg et al., 2001).

Although the heritability for litter size is

relatively low, the genetic variation for the trait is

large. Since next to the selection intensity both the

heritability and the genetic variance are important

for any genetic progress that can be made in a

breeding program, selection for litter size is

feasible. Worldwide several pig breeding

companies have actually proven that it can be highly

successful. An important factor in this success has

been the developments in computer technology and

biostatistics leading to the implementation of Best

Linear Unbiased Predictor (BLUP) selection in

nucleus populations (Johnson, 2000).

The annual improvement in nucleus herds

for total number born and number born alive can

be as high as 0.2 piglet. With this rate of genetic

improvement and assuming 2.5 litters per sow per

year, the number of piglets born per sow per year
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in these herds can increase annually by almost 0.5.

The genetic progress obtained in large national

purebred populations, however, seems to be much

less. In the United States of America the calculated

genetic improvement between 1988 and 1998 for

number of piglets born alive in Hampshire (Moeller

et al., 2000), American Landrace (Stalder et al.,

2000), Duroc (Baas et al., 2000) and American

Yorkshire (See et al., 2000) has been only 0.0039,

0.03, 0.028 and 0.036 piglet per year, respectively.

With these rates the annual increase in the number

of piglets born alive per sow per year (again

assuming 2.5 litters per sow per year) is 0.01, 0.08,

0.07 and 0.09, respectively.

Next to direct selection on litter size

information, selection for a component or a

combination of components of litter size, such as

ovulation rate, prenatal survival, uterine capacity

(see e.g. Zimmerman and Cunningham, 1975;

Johnson et al., 1984) and selection for increased

placental efficiency (Ford, 1997; Wilson et al., 1999)

have also been suggested for litter size improvement.

It has been shown that selection on ovulation rate

alone and on a combination of ovulation rate and

embryonic survival until day 50 of pregnancy are

not successful (Cunningham et al., 1979; Johnson

et al., 1999) but that selection on an ovulation

rate/uterine capacity model of litter size may be

more effective (Johnson et al., 1999). However,

implementation of this model in breeding herds is

difficult since laparotomy is needed to count the

number of corpora lutea as an estimate of ovulation

rate (Johnson, 2000). Selection for litter size by

selecting for placental efficiency, i.e. the ratio

between piglet weight and placental weight, is a

novel concept. The basic idea is that the number of

piglets that can be carried to term will increase with

increasing placental efficiency. Comparison of

placental efficiency between the prolific Meishan

breed and Western breeds confirms this idea (Ford,

1997). Unfortunately, implementation of this

selection strategy in breeding herds is also difficult.

To successfully select on placental efficiency,

placental weight needs to be available for each

individual piglet born. This can be achieved by

labelling placentae of piglets during farrowing,

but it involves substantial amounts of labour.

Implementation in breeding herds is therefore

difficult and undoubtfully expensive.

Litter size is not only influenced by the sow,

but also by the service sire. The heritability of the

service sire effect on litter size is much lower than

the heritability for the direct genetic effect, being on

average less than 0.02 (briefly reviewed in the

discussion of Van der Lende et al., 1999).

Therefore, direct selection for the service sire

effect will hardly improve litter size.

Selection for piglet survival

There are four reasons for the increased

interest of pig breeders in selection for improved

piglet survival. The first reason is the fact that

piglet mortality as such is an important economic

loss for the pig producer. Secondly, there is

increasing evidence that selection in pigs for fast

lean growth (i.e. high growth rate and low backfat

thickness) has a negative effect on piglet survival

(Herpin et al., 1993; McKay, 1993). Thirdly, it may



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 37

be expected that selection for increased litter size

will also have a negative effect on piglet survival.

Last but not least, there is increasing interest for

piglet survival as part of the growing awareness of

animal welfare as such and in relation to consumer

acceptance of pig production practices. Based on

our present knowledge, the prospects to select

successfully for piglet survival are positive.

When treated as a trait of the sow, the

heritability of survival of the litter is approximately

0.05 (Siewerdt and Cardellino, 1996; Rothschild and

Bidanel, 1998; and Cardellino, 1996; Knol, 2001).

Litter mortality, however, is dependent on both the

genes of the piglets and of the sow and, if the piglets

are crossfostered, on the genes of the sow they are

crossfostered to. If the latter is ignored the

appropriate model is a direct/maternal model. When

piglet survival is treated as a trait of the piglet, the

estimate of the heritability for the direct genetic

effect is also approximately 0.05 (Knol et al., 2002a).

Despite these low heritabilities, selection for piglet

survival is feasible since the genetic variance for the

trait is large. Although different strategies can be

chosen to select for improved piglet survival, Knol

(2001) has shown that selection on the direct effect

of piglet survival (i.e. the genetic merit of the

individual piglet to survive from onset of farrowing

until weaning), both with or without correction for

birth weight, will be successful. This selection

strategy will improve both farrowing survival and

preweaning survival.

It is generally accepted that higher birth

weights are associated with a higher probability to

survive. Selection for improved piglet survival,

however, does not seem to increase birth weight

but may even result in a slight reduction in birth

weight (Knol, 2001). The possibility to select for

increased birth weight to improve piglet survival

was also investigated (Knol, 2001). Completely in

line with the aforementioned effect of selection for

piglet survival on birth weight, it was found that

selection for increased birth weight would actually

somewhat decrease piglet survival.

Biological studies using piglets with

different genetic merits for piglet survival

(Leenhouwers, 2001) strongly suggest that selection

for improved survival will increase the degree of

maturity of the piglets at birth (Leenhouwers et al.,

2002) rather than affect the progress of parturition

or early neonatal piglet behaviour leading to earlier

postpartum ingestion of colostrum (Leenhouwers et

al., 2001). Leenhouwers et al. (2002) compared late

foetal development between piglets with a low and

piglets with a high genetically determined ability to

survive from onset of parturition until weaning.

This study indicated that selection for piglet survival

will increase the proportional masses (g kg-1 body

weight) of liver, small intestine, stomach and

adrenals and enhance the maturation of the

hypothalamus-pituitary-adrenal (HPA) axis (and thus

the glucocorticosteroid-dependent late foetal

adaptive maturation of various organs, e.g.

gastrointestinal tract and lungs). Selection for

piglet survival will furthermore increase liver and

muscle glycogen concentrations, total amount

of liver glycogen and body fat percentage, thus

improving the thermoregulatory capacity of the

newborn piglet (Leenhouwers et al., 2002).
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Until now this part of the paper mainly

considered piglet survival as far as it is determined

by the genes of the piglet itself. However, from a

genetic point of view, the survival of a piglet from

the onset of farrowing until weaning is not only

determined by its own genes but also by the genes

of the sow, i.e. by her genetically determined

maternal effect. Note that in this paper maternal

effect includes prenatal, intranatal and postnatal

maternal influences on piglet survival. The

heritability for maternal effect, when calculated

for piglet mortality as a litter trait (percentage piglet

loss within the litter), is close to 0.1 (Knol, 2001).

Again, although this heritability is relatively low, the

genetic variation in maternal effect is substantial

and therefore selection on maternal effect can be

successful. Next to the heritability for maternal

effect, it is also possible to calculate the heritability

for mothering ability, i.e. the ability of a sow as nurse

sow. This mothering ability is calculated as the

percentage of piglets weaned out of the total

number of piglets nursed, taking into account

crossfostering. The total number of piglets nursed

was calculated as the total number of live born

piglets plus or minus the number of crossfostered

piglets. The heritability for mothering ability is lower

than that for maternal effect, being in the range of

0.02 to 0.06 (Hanenberg et al., 2001; Knol, 2001).

Interestingly, Hanenberg et al. (2001) found a

relatively high genetic correlation of approximately

0.40 between gestation length and mothering

ability. The heritability for gestation length is

approximately 0.25. This means that selection for

increased gestation length will lead to a better

chance of suckled piglets to survive until weaning.

Biological studies using sows with different genetic

merits for mothering ability have shown that

selection for mothering ability will affect the late

gestational glucose tolerance of the sow (Knol et al.,

2002b). The same study indicated that selection for

mothering ability will decrease the interval between

birth and first colostrum uptake of piglets. The

association between genetic merit for mothering

ability and average time of first colostrum uptake of

the piglets does not seem to be related to the

morphology of the udder since the latter was not

related to genetic merit for mothering ability (Knol

et al., 2002b). It is possible that good nurse sows

spend more time in a lateral lying position with the

teats well exposed and presented during and after

farrowing, thus giving the piglets a better

opportunity to find a teat and suckle. Since it is

known that piglets use olfactory cues rather than

visual cues to find the udder, genetic variation in

amount or type of pheromones spread by the skin of

the udder or tips of the teats may also be an

explanation for the found association. Morrow-Tesch

and McGlone (1990) have reported individual

differences in ventral skin odor of sows.

Balanced selection programs including litter size and

piglet survival

In order to predict the consequences of the

inclusion of selection for litter size and piglet

survival in a pig-breeding program with various

other traits under selection, it is important to have

knowledge about the genetic correlations between

litter size, piglet survival and these other traits.
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It is well recognised in practice that the piglet

survival rate decreases with increasing litter size.

From genetic analyses it is clear that the genetic

correlation between piglet survival and litter size is

also negative. This means that selection for increased

litter size will result in a decrease in piglet survival.

Knol (2001) found the genetic correlations of -0.38,

+0.06 (not significantly different from zero) and

-0.45,between the total number of piglets born and

(a) the piglet survival rate from onset of parturition

until weaning, (b) the stillbirth rate and (c) the

preweaning mortality rate, respectively. This

indicates that selection for litter size will hardly

affect the stillbirth rate but will increase the risk of

preweaning piglet mortality. Thus the increase in

number of piglets born alive will not be reflected

completely in number of piglets weaned. In

agreement with this Moeller et al. (2000), Stalder et

al. (2000) and See et al. (2000) found over the

period between 1988 and 1998 that  American Hamp-

shire, American Landrace and American Yorkshire

had lower genetic trends for the number of piglets

weaned than for number of piglets born alive

(0.0007 vs. 0.0039, 0.003 vs. 0.03 and 0.01 vs. 0.036

piglet per litter per year, respectively).

The genetic correlations between litter size

and several other economically important traits

indicate that single trait selection for litter size will

hardly affect growth and carcass traits (Haley et al.,

1988). In the case of selection for piglet survival

correlated responses may be expected. The genetic

correlations of piglet survival with several other

economically important traits indicate that single

trait selection for improved piglet survival will

increase feed intake, daily gain, and backfat

thickness and decrease residual feed intake (Knol,

2001). Furthermore, single trait selection for

improved mothering ability to improve piglet

survival will decrease gain, feed intake and in

particular, protein deposition (Knol, 2001). It is of

interest to note that the increased gain and backfat

thickness as a correlated response to selection

for piglet survival may be related to the better

development of the gastrointestinal tract and

higher carcass fat percentage at birth in piglets

with a high genetic merit for piglet survival, in

comparison with those with a low genetic merit

(Leenhouwers et al., 2002).

From the aforementioned it will be clear that

knowledge of genetic relations between production,

reproduction and survival traits undoubtedly make

it possible to build an index, which will allow a more

balanced genetic progress in all traits of interest to

pig producers, including an increase in both litter

size and piglet survival while still maintaining

progress in all other traits of interest too. It should

be a challenge for all pig breeders, now and in the

future, to achieve such breeding programs.

Molecular genetics of litter size and piglet

survival

The rapid developments in the field of

molecular genetics have led to new possibilities to

identify polymorphic genes and to detect QTLs

(quantitative trait loci, i.e. specific chromosome

segments) with major effects on economically

important production and reproduction traits. It is

generally believed amongst animal geneticists
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that the information about identified polymorphic

genes (as a result of the candidate gene approach)

and QTLs will contribute to an increased rate of

genetic improvement.

Genes and QTLs for litter size

All polymorphic genes encoding factors

involved in reproductive development and/or the

regulation of reproductive functions are in principle

candidate genes for litter size. Through the

candidate gene approach, a number of polymorphic

genes with significant effects on litter size have

been identified. These are (in alphabetical order):

■ the estrogen receptor (ESR) gene on SSC1

(Rothschild et al., 1994; Rothschild et al.,

1995; Rothschild et al., 1996)

■ the follicle stimulating hormone β

polypeptide (FSHB) gene on SSC2 (Li et

al., 1998)

■ the melatonin receptor 1A (MTNR1A)

gene on SSC17 (Ollivier et al., 1997)

■ the osteopontin (OPN) gene on SSC8

(Southwood et al., 1997; Southwood

et al., 1998)

■ the prolactin receptor (PRLR) gene on

SSC16 (Rothschild et al., 1998; Vincent

et al., 1998; Putnovå et al., 2002)

■ the retinol-binding protein 4 (RBP4)

gene on SSC14 (Ollivier et al., 1997;

Rothschild et al., 2000)

It is currently for none of these genes clear

whether their different alleles are directly involved

in litter size variation or whether they are 'merely'

genetic markers for closely linked other

polymorphic genes causing the actual effect on

litter size. In the case of the ESR gene (2 alleles,

referred to as A and B) data from many different

studies are now available (see table 1). Although

many of these studies indicate that the B allele is the

favourable allele for litter size, other studies show

no effect or even indicate that the A allele is the

favourable allele. Although differences in results

between different genetic lines may be due to

differences in background genes, in this case it

seems more likely that the ESR polymorphism is a

marker for a linked polymorphic gene with the

actual effect on litter size.

Until now only a limited number of whole

genome scans have been performed in pigs. A

significant QTL for number of fully formed

piglets at the end of pregnancy has been found on

chromosome 11 (SSC11) (Cassady et al., 2001).

Suggestive QTLs have been found for TNB on

SSC6 (Wilkie et al., 1999), TNB in first parity on

SSC7 (De Koning et al., 2001), TNB in second

parity on SSC12, SSC14 and SSC17 (De Koning et

al., 2001) and NBA on SSC11 (Cassady et al., 2001).

Genes and QTLs for piglet survival

In the pig the candidate gene approach has

not yet been used to investigate associations

between specific polymorphic genes and stillbirth

or preweaning mortality. By means of whole genome

scans significant QTLs for the number of stillborn

piglets have been found on SSC4 (Wilkie et al., 1999)

as well as SSC5 and SSC13 (Cassady et al., 2001).

Until now, no QTLs for preweaning mortality

have been reported.
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Table 2.   Pleiotropic effects of the PRLR (2 alleles, A and B) and the ESR gene (2 alleles, A and B)

PRLR1 AA (n=26) AB (n=36) BB (n=15)

Total number of piglets born3 11.42 ± 0.66a 10.78 ± 0.56ab 8.80 ± 0.87b

Number of piglets born alive3 11.12 ± 0.64c 10.51 ± 0.55cd 8.67 ± 0.85d

Age of gilts at first estrus (d) 228 ± 9a 213 ± 8ab 187 ± 12b

Litter mean teat number 14.20 ± 0.10a 14.37 ± 0.08ab 14.63 ± 0.13b

ESR2 AA (n=73) AB (n=126) BB (n=76)

Total number of piglets born 11.38 ± 0.38ab 11.88 ± 0.28a 10.68 ± 0.35b

Number of piglets born alive 10.45 ± 0.39ab 11.07 ± 0.29a 9.85 ± 0.36b

Piglet growth until day 21 (g/d)4 171.4 ± 11.8 170.8 ± 10.2 201.7 ± 11.2

(177.3 ± 7.7) (172.9 ± 6.6) (193.8 ± 11.2)

a, b p <  0.05; c,d p <  0.09;
1From: Van Rens and Van der Lende (2002a)
2From: Van Rens et al. (2002) (litter size data) and Van Rens and Van der Lende (2002b) (piglet growth data)
3All gilts were inseminated at fourth estrus; age at first estrus, or age or bodyweight at insemination did
not influence differences between genotypes
4Based on 18 AA, 24 AB and 20 BB litters; between brackets piglet growth until day 21 (g/d) after correction
for number born alive (genotype effect: p = 0.1)

Prospects and risks of the use of molecular genetic

information in breeding programs

Until now use of the available information

at the DNA level to improve litter size or piglet

survival is limited. The use of QTLs in commercial

situations is accomplished through marker assisted

selection or MAS (Rothschild et al., 1997). With

the increasing number of QTLs, not only for litter

size and piglet survival, but also for underlying

components or underlying physiological pathways,

it is to be expected that MAS will become more

important in selection for sow prolificacy. The use

of MAS should only be done in concert with

selection based on standard performance measures

(Rothschild et al., 1997).

The use of identified polymorphic genes

with effects on litter size (and in the future perhaps

on piglet survivability) seems straightforward, but

is not without risk. Selection for the favourable allele

for litter size implies that the unfavourable allele(s)

will disappear from the population. When making

breeding stock homozygous at a locus with known

effects on litter size, other traits may be influenced

too. These other influences may be unwanted. The

possibility exists that the favourable allele for litter

size is not the favourable allele for possible
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pleiotropic effects of the locus under consideration.

That this risk is a reality comes from studies

concerning physiological aspects of the PRLR and

ESR polymorphisms (Van Rens, 2001; Van Rens

and Van der Lende, 2002a, 2002b). For the PRLR

polymorphism it has been shown (Table 2) that the

favourable allele for litter size is the unfavourable

allele for both age at first estrus and the litter-mean

for number of functional teats (Van Rens and Van

der Lende, 2002a). Likewise, for the ESR polymor-

phism there is an indication (Table 2) that the

favourable allele for litter size may be the

unfavourable allele for preweaning piglet growth

(Van Rens and Van der Lende, 2002b). In fact, the

existence of pleiotropic effects such as described

here, may explain why the different alleles at a

locus associated with litter size remain in a

population, even when under selection for litter

size (Van Rens, 2001).

Completely in line with the previous

paragraph, when using MAS to benefit from detected

QTLs, care should be taken that antagonistic

effects do not exist (Rothschild et al., 1997).
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ªí®®—¬∑’Ë¡’º≈°√–∑∫µàÕ¢π“¥§√Õ°„π·¡à ÿ°√æ—π∏ÿå·∑â
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   «‘™—¬ ∑—πµ»ÿ¿“√—°…å   ¡ß§≈ ‡µ™–°”æÿ   Õ√√≥æ §ÿ≥“«ß…å°ƒµ

Abstract

Padet Tummaruk*   Wichai Tantasuparuk   Mongkol Techakumphu   Annop Kunavongkrit

FACTORS AFFECTING LITTER SIZE IN PUREBRED SOWS

Factors that are considered to have impacts on litter size at either sow or herd level
comprise, sow breed, parity number, mating procedure, lactation length and the quality of the gilts.
Dam-line breeds such as Landrace (L) and Yorkshire (Y, Large White) normally have satisfactory
production levels and are superior in their reproductive performance compared to sire-line breeds
such as Hampshire (H) and Duroc (D). Management practices as well as factors related to the
physiology of the sows e.g. feed consumption, metabolic rate and weight loss during lactation, may
contribute to breed difference in sensitivity to various environmental stresses, such as the season.
Crossbreeding enhances pig production i.e. crossbred sows produce about 0.6 to 0.7 more piglets
per litter compared with purebred sows. The influence of either AI or natural mating on fertility
is largely dependent on herd management, particularly heat detection, accurate timing of
insemination or mating, which includes the number of matings per oestrus. A lactation length of less
than 2 weeks is followed by a delayed oestrus after weaning and increased embryonic losses, which
reduces subsequent litter size. It has been demonstrated that gilts with a higher growth rate (GR) had
a larger litters as sows compare to gilts with a lower GR. Gilts with a high backfat (BF) had superior
subsequent reproductive performance. In order to select a good breeding gilt, production traits
such as GR and BF are important. There is also some evidence indicating that the size of the litter in
which the gilt was born, influenced her subsequent reproductive performance. The condition of
the gilts at birth partly depends on the condition of the uterus out of which the gilts were born.
The greater the number of foetuses in the uterus, the less space available per foetus, resulting in a
limitation on the growth of the foetus. On the other hand, studies have shown that the ovulation rate,
embryonic survival and uterine capacity, which all influence litter size, have a moderate to high       heri-
tability and respond well to long-term selection. Gilts born from sows with a high litter size may
inherit genes favouring high ovulation rates, good embryonic survival and/or better uterine capacity.

Keywords :  Pig, litter size, purebred, reproductive performance
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ªí®®—¬∑’Ë¡’º≈°√–∑∫µàÕ¢π“¥§√Õ°„π·¡à ÿ°√æ—π∏ÿå·∑â

ªí®®—¬∑’Ë¡’º≈µàÕ¢π“¥§√Õ°∑’Ëπ”¡“æ‘®“√≥“„π°“√»÷°…“§√—Èßπ’Èª√–°Õ∫¥â«¬ æ—π∏ÿå ≈”¥—∫§√Õ° «‘∏’°“√º ¡æ—π∏ÿå

√–¬–‡≈’È¬ß≈Ÿ° ·≈–§ÿ≥¿“æ¢Õß ÿ°√ “«  ÿ°√°≈ÿà¡∑’Ë„™âº≈‘µ “¬·¡à ‡™àπ ·≈π¥å‡√´ (L) ·≈–¬Õ√å°‡™’¬√å (Y)  à«π„À≠à

®–¡’ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå§àÕπ¢â“ß Ÿß „π¢≥–∑’Ë°≈ÿà¡∑’Ë„™âº≈‘µ “¬æàÕ ‡™àπ ¥Ÿ√ÁÕ§ (D) ·≈–·Œ¡‡™’¬√å (H)  ¡’Õ—µ√“

°“√‡®√‘≠‡µ‘∫‚µ·≈–§ÿ≥¿“æ´“°Õ¬Ÿà„π√–¥—∫∑’Ë¥’¡“° ·µà¡’¢π“¥§√Õ°¥âÕ¬°«à“ °“√®—¥°“√„πΩŸß√«¡∑—Èßªí®®—¬µà“ßÊ

∑’Ë¡’º≈°√–∑∫µàÕ √’√«‘∑¬“¢Õß·¡à ÿ°√ ‡™àπ °“√°‘πÕ“À“√ Õ—µ√“°“√‡º“º≈“≠Õ“À“√ ·≈–°“√ Ÿ≠‡ ’¬πÈ”Àπ—°„π™à«ß

‡≈’È¬ß≈Ÿ°¡’ à«π√à«¡„π°“√∑”„Àâ‡°‘¥§«“¡·µ°µà“ß¢Õß ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå¢Õß ÿ°√æ—π∏ÿå·∑â·µà≈–æ—π∏ÿå

°“√º ¡¢â“¡æ—π∏ÿå®–∑”„Àâ¢π“¥§√Õ°¢Õß ÿ°√„À≠à¢÷Èπª√–¡“≥ 0.6-0.7 µ—«µàÕ§√Õ°  °“√µ√«®°“√‡ªìπ —¥

°“√‡≈◊Õ°‡«≈“º ¡∑’Ë·¡àπ¬” ·≈–®”π«π§√—Èß¢Õß°“√º ¡µàÕ°“√‡ªìπ —¥ ¡’º≈µàÕ¢π“¥§√Õ° ∂â“√–¬–‡≈’È¬ß≈Ÿ° —Èπ°«à“

2  —ª¥“Àå √–¬–À¬à“π¡∂÷ßº ¡®–π“π¢÷Èπ·≈–Õ—µ√“°“√ Ÿ≠‡ ’¬µ—«ÕàÕπ Ÿß¢÷Èπ  ÿ°√ “«∑’Ë¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ Ÿß

®–¡’¢π“¥§√Õ°„À≠à°«à“ ÿ°√ “«∑’Ë¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµË”  ÿ°√ “«®”‡ªìπ®–µâÕß¡’ª√‘¡“≥‰¢¡—π – ¡„π√à“ß°“¬

√–¥—∫Àπ÷Ëß°àÕπ∑’Ë®– “¡“√∂‡√‘Ë¡«ß®√∑“ß√–∫∫ ◊∫æ—π∏ÿå‰¥â §«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß‡ªìπ¥—™π’∫àß™’Èª√‘¡“≥‰¢¡—π

∑’Ë – ¡„π√à“ß°“¬‰¥â√–¥—∫Àπ÷Ëß ·≈–æ∫«à“¡’§«“¡ —¡æ—π∏å°—∫ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå °“√§—¥‡≈◊Õ° ÿ° “«∑’Ë¥’§«√

§”π÷ß∂÷ßÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß¥â«¬‡™àπ°—π ¢π“¥§√Õ°∑’Ë ÿ°√ “«‡°‘¥¡’º≈µàÕ

 ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå  ¿“æ¢Õß ÿ°√ “«‡¡◊ËÕ·√°‡°‘¥ à«πÀπ÷Ëß‰¥â√—∫º≈°√–∑∫®“° ¿“æ‡¡◊ËÕÕ¬Ÿà„π¡¥≈Ÿ°

∂â“¡’µ—«ÕàÕπ„π¡¥≈Ÿ°®”π«π¡“° æ◊Èπ∑’Ë¢Õß¡¥≈Ÿ°µàÕµ—«°Á®–≈¥≈ß ∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµ—«ÕàÕπ∂Ÿ°®”°—¥

Õ¬à“ß‰√°Á¥’®”π«π°“√µ°‰¢à Õ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ ·≈– ¡√√∂¿“æ¢Õß¡¥≈Ÿ° “¡“√∂∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡‰¥â

 ÿ°√ “«∑’Ë‡°‘¥®“°·¡à∑’Ë¡’¢π“¥§√Õ°„À≠à®÷ßÕ“®‰¥â√—∫°“√∂à“¬∑Õ¥¬’π å‡À≈à“π’È‰¥â

§” ”§—≠ :   ÿ°√ ¢π“¥§√Õ° æ—π∏ÿå·∑â  ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå
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∫∑π”

¢π“¥§√Õ°·√°‡°‘¥„π·¡à ÿ°√¢÷Èπ°—∫®”π«π°“√

µ°‰¢à Õ—µ√“°“√ªØ‘ π∏‘ ·≈–Õ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ

(√Ÿª∑’Ë 1) van der Lende and Schoenmaker (1990) ‰¥â

√«∫√«¡¢âÕ¡Ÿ≈®“°ß“π∑¥≈Õß ÷́Ëß¡’°“√π—∫®”π«π°“√

µ°‰¢à®“°°“√ºà“´“° ÿ°√„π™à«ß §.». 1954-1986

æ∫«à“ ÿ°√ “«¡’Õ—µ√“°“√µ°‰¢à‡©≈’Ë¬ 13.5±3 „∫ ·≈–

·¡à ÿ°√¡’Õ—µ√“°“√µ°‰¢à‡©≈’Ë¬ 16.4±7 „∫ „πª√–‡∑»

‰∑¬ Tantasuparuk et al. (2001, 2002) ∑”°“√

∑¥≈Õßπ—∫®”π«π°“√µ°‰¢à¥â«¬≈“æ“‚√ ‚§ªæ∫«à“„π

 ÿ°√ “«æ—π∏ÿå·≈π¥å‡√´ (Landrace, L) ·≈–¬Õ√å°‡™’¬√å

(Yorkshire, Y) ‡∑à“°—∫ 13.8 „∫ ·≈– 15.3 „∫ ·≈–

„π·¡à ÿ°√ ‡∑à“°—∫ 14.0 ·≈– 15.7 „∫ µ“¡≈”¥—∫

Õ—µ√“°“√ªØ‘ π∏‘„π ÿ°√‚¥¬ª°µ‘ Ÿß∂÷ß 95-100% (Pope

and First, 1985; Ashworth, 1998) „π¢≥–∑’ËÕ—µ√“

°“√µ“¬ ¢Õßµ—«ÕàÕπ„π ÿ°√§àÕπ¢â“ß Ÿß¡“° „π ÿ°√

 “¬æ—π∏ÿå¬ÿ‚√ª Ÿß∂÷ß 30-40% (Pope, 1994)  à«π

„À≠à¢Õß°“√ µ“¬®–‡°‘¥¢÷Èπ°àÕπ«—π∑’Ë 30 ¢Õß°“√µ—Èß∑âÕß

(Pope and First, 1985; van der Lende and

Schoenmarker, 1990) ‚¥¬∑—Ë«‰ª ÿ°√‰¡à‰¥â· ¥ß

Õ“°“√º‘¥ª°µ‘„¥Ê „Àâ‡ÀÁπ‡¡◊ËÕ¡’°“√µ“¬¢Õßµ—«ÕàÕπ

∫“ß à«π‡°‘¥¢÷Èπ Õ—µ√“°“√√Õ¥·≈–‡®√‘≠‡µ‘∫‚µ¢Õß

µ—«ÕàÕπ„π ÿ°√®–∂Ÿ°®”°—¥¥â«¬¢π“¥¢Õß¡¥≈Ÿ°

(Pére et al., 1997) Wu et al. (1988) æ∫«à“¬‘Ëß

¡¥≈Ÿ°¡’¢π“¥‡≈Á°≈ß ®”π«π¢Õß≈Ÿ°µ“¬·∫∫¡—¡¡’Ë´÷Ëß®–

‡°‘¥¢÷Èπ„π™à«ßª√–¡“≥ 7-15  —ª¥“Àå¢Õß°“√Õÿâ¡∑âÕß

°Á¬‘Ëß¡’®”π«π Ÿß¢÷Èπ ¡’°“√»÷°…“æ∫«à“¬’π å¢Õß·¡à¡’

º≈∑—ÈßµàÕÕ—µ√“°“√Õ¬Ÿà√Õ¥¢Õßµ—«ÕàÕπ·≈–¢π“¥§√Õ°

(Short et al., 1997; van Rens et al., 2000) „π

¢≥–∑’Ë¬’π å¢Õß≈Ÿ°°Á¡’Õ‘∑∏‘æ≈¥â«¬‡™àπ°—π (Gama et al.,

1991; Galvin et al., 1993)  à«π„À≠à·¡à ÿ°√æ—π∏ÿå

·∑â¡’¢π“¥§√Õ°‡≈Á°°«à“ ÿ°√æ—π∏ÿåº ¡ (Gaugler et al.,

1984) ®”π«π°“√µ°‰¢à Õ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ

·≈–ª√‘¡“µ√¢Õß¡¥≈Ÿ°  “¡“√∂æ—≤π“‰¥â‚¥¬°“√

§—¥‡≈◊Õ°∑“ßæ—π∏ÿ°√√¡ (Bennett and Leymaster, 1990;

Pérez-Enciso et al., 1996) Õ¬à“ß‰√°Á¥’§à“Õ—µ√“æ—π∏ÿ°√√¡

(heritability) ¢Õß¢π“¥§√Õ°§àÕπ¢â“ßµË” (h2 = 0.1,

Rothschild, 1996; Rydhmer, 2000) · ¥ß„Àâ‡ÀÁπ

«à“°“√æ¬“¬“¡‡æ‘Ë¡¢π“¥§√Õ°‚¥¬°“√§—¥‡≈◊Õ°∑“ß

æ—π∏ÿ°√√¡Õ“®¡’¢âÕ®”°—¥ (Bidanel et al., 1994)

¥—ßπ—Èπªí®®—¬∑“ß ‘Ëß·«¥≈âÕ¡®÷ß¡’§«“¡ ”§—≠µàÕ¢π“¥

§√Õ°¡“°°«à“æ—π∏ÿ°√√¡ ªí®®—¬‡À≈à“π’È‰¥â·°à ≈”¥—∫ §√Õ°

«‘∏’°“√º ¡æ—π∏ÿå ‡∑§π‘§°“√º ¡ √–¬–‡≈’È¬ß≈Ÿ° °“√„Àâ

Õ“À“√ §ÿ≥¿“æ¢ÕßÕ“À“√ Õ—µ√“°“√§—¥∑‘Èß ‚√§∑“ß

√–∫∫ ◊∫æ—π∏ÿå ‡™àπ Porcine Parvovirus ·≈–

Leptospirosis ‡ªìπµâπ ·≈–∑’Ë ”§—≠§◊ÕÕ‘∑∏‘æ≈®“°æàÕ ÿ°√

(√Ÿª∑’Ë 1) (Clark and Leman, 1986; Dewey et al.,

1992; Tummaruk et al., 2000b,c) ¡Õß„Àâ≈÷°≈ß‰ª

Õ’°®–æ∫«à“°“√¡’Õ‘∑∏‘æ≈√à«¡°—π√–À«à“ßªí®®—¬‡À≈à“π’È

Õ“®¡’º≈  °√–∑∫µàÕ¢π“¥§√Õ°¡“°°«à“º≈®“°ªí®®—¬‡¥’¬«

µàÕ‰ªπ’È®–¢Õ°≈à“«∂÷ßªí®®—¬À≈—°Ê ∫“ßÕ¬à“ß∑’Ë

æ∫«à“¡’º≈µàÕ¢π“¥§√Õ°„π ÿ°√‚¥¬‡©æ“– ÿ°√æ—π∏ÿå

·∑â´÷Ëß‡ªìπ°≈ÿà¡ª√–™“°√∑’Ë∂Ÿ°√«∫√«¡‰«â„π°“√»÷°…“

§√—Èßπ’È

1.  æ—π∏ÿå¢Õß·¡à ÿ°√ (Sow breeds)

 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå¢Õß ÿ°√·µà≈–æ—π∏ÿå¡’

§«“¡·µ°µà“ß°—π ‚¥¬∑—Ë«‰ª ÿ°√ “¡“√∂·∫àß‰¥â°«â“ßÊ

ÕÕ°‡ªìπ 2 °≈ÿà¡æ—π∏ÿå ‰¥â·°à °≈ÿà¡æ—π∏ÿå∑’Ë„™âº≈‘µ “¬

·¡à (dam line) ·≈–°≈ÿà¡æ—π∏ÿå∑’Ë„™âº≈‘µ “¬æàÕ (sire line)

 ÿ°√°≈ÿà¡∑’Ë„™âº≈‘µ “¬·¡à à«π„À≠à®–¡’ ¡√√∂¿“æ

°“√ ◊∫æ—π∏ÿå§àÕπ¢â“ß Ÿß ·≈–¡’≈—°…≥–¢Õß°“√º≈‘µ

(production traits) ‡™àπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–§ÿ≥¿“æ

´“°¥’æÕ ¡§«√ „π¢≥–∑’Ë°≈ÿà¡∑’Ë„™âº≈‘µ “¬æàÕ¡’Õ—µ√“

°“√‡®√‘≠‡µ‘∫‚µ·≈–§ÿ≥¿“æ´“°Õ¬Ÿà„π√–¥—∫∑’Ë¥’¡“° ·µà

¡’ ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå∫“ßÕ¬à“ß ‡™àπ ¢π“¥§√Õ°

¥âÕ¬°«à“ “¬·¡à (Legault, 1985; Bidanel et al., 1996)

°“√»÷°…“‡ª√’¬∫‡∑’¬∫ ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå¢Õß
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Number of piglets born alive per litter

Ovulation rate

- Sow breed
- Lactation length
- Parity
- Feeding

Fertilization rate

- Sow breed
- Boar breed
- Mating type
- WSI
- Season
- Parity
- Reproductive diseases

Embryonic/fetal survival Stillbirth rate

- Sow breed

- Boar breed

- Season

- Parity

- Housing system

- Feeding

- Reproductive diseases

√Ÿª∑’Ë 1  ·ºπ¿“æ √ÿª “‡Àµÿµà“ßÊ ∑’Ë¡’º≈µàÕ®”π«π≈Ÿ° ÿ°√¡’™’«‘µµàÕ§√Õ°

- Sow
- Boar breed
- Mating type
- Lactation length
- WSI
- Season
- Parity
- Housing system
- Feeding
- Reproductive diseases

 ÿ°√æ—π∏ÿå·∑â æ∫«à“æ—π∏ÿå L ·≈– Y ‚¥¬‡©≈’Ë¬®–¡’

¢π“¥§√Õ°„À≠à°«à“æ—π∏ÿå¥Ÿ√ÁÕ§ (Duroc, D) (Gaugler et

al., 1984) ·≈–·Œ¡‡™’¬√å (Hampshire, H) (µ“√“ß∑’Ë 1)

(Yen et al., 1987; Baas et al., 1992) ¢π“¥§√Õ°

¢Õß ÿ°√æ—π∏ÿå L ·≈– Y ¡’¢π“¥∑’Ë„°≈â‡§’¬ß°—π „π

°“√»÷°…“‡¡◊ËÕ‰¡àπ“π¡“π’Èæ∫«à“ ÿ°√æ—π∏ÿå L ¡’¢π“¥

§√Õ°·√°‡°‘¥„À≠à°«à“ Y Õ¬à“ß¡’π—¬ ”§—≠ ´÷Ëß Õ¥

§≈âÕß°—π√–À«à“ß¢âÕ¡Ÿ≈„πª√–‡∑»‰∑¬·≈–„πª√–‡∑»

 «’‡¥π (Tantasuparuk et al., 2000; Tummaruk et al.,

2000b) ¢âÕ¡Ÿ≈∑’Ëπà“ π„®Õ’°Õ¬à“ßÀπ÷Ëß„πª√–‡∑»

 «’‡¥πæ∫«à“ƒ¥Ÿ°“≈¡’º≈µàÕÕ—µ√“°“√º ¡µ‘¥„π ÿ°√

æ—π∏ÿå Y ¡“°°«à“æ—π∏ÿå L (Tummaruk et al., 2000b)

· ¥ß„Àâ‡ÀÁπ«à“ ÿ°√·µà≈– “¬æ—π∏ÿå·¡â°√–∑—Ëßæ—π∏ÿå∑’Ë¡’

 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„°≈â‡§’¬ß°—π Õ“®¡’§«“¡∑π∑“π

À√◊Õ°“√ª√—∫µ—«‡¢â“°—∫ ‘Ëß·«¥≈âÕ¡‰¥â‰¡à‡∑à“°—π ÷́Ëß¬—ß

§ßµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡Õ’°µàÕ‰ª °“√®—¥°“√„πΩŸß

·≈–ªí®®—¬µà“ßÊ ∑’Ë¡’º≈µàÕ √’√«‘∑¬“¢Õß·¡à ÿ°√ ‡™àπ °“√

°‘πÕ“À“√ Õ—µ√“°“√‡º“º≈“≠Õ“À“√ ·≈–°“√ Ÿ≠‡ ’¬

πÈ”Àπ—°„π™à«ß‡≈’È¬ß≈Ÿ°Õ“®¡’ à«π√à«¡„π°“√∑”„Àâ‡°‘¥

§«“¡·µ°µà“ß¢Õß ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå¢Õß ÿ°√

æ—π∏ÿå·∑â·µà≈–æ—π∏ÿå µ≈Õ¥®π§«“¡·µ°µà“ß„π‡√◊ËÕß

§«“¡∑π∑“πµàÕ ‘Ëß·«¥≈âÕ¡ ‡™àπ ƒ¥Ÿ°“≈¥â«¬ (Love

et al., 1995)

°“√º ¡¢â“¡æ—π∏ÿå∑”„Àâ¢π“¥§√Õ°¢Õß ÿ°√

„À≠à¢÷Èπ (Johnansson, 1981; Tummaruk et al., 2001d)

º≈¢Õß°“√º ¡¢â“¡æ—π∏ÿå‡°‘¥®“°Õ‘∑∏‘æ≈¢Õß Heterosis

Johanson (1981) æ∫«à“¢π“¥§√Õ°„π ÿ°√æ—π∏ÿåº ¡

 Ÿß°«à“æ—π∏ÿå·∑âª√–¡“≥ 0.6-0.7 µ—«µàÕ§√Õ° Tummaruk

et al. (2001d) æ∫«à“∂÷ß·¡â·¡à®–‡ªìπæ—π∏ÿå·∑â¥â«¬°—π

·µà≈Ÿ°∑’Ë‡°‘¥®“°æàÕ∑’Ëµà“ßæ—π∏ÿå°—∫·¡à®–¡’¢π“¥§√Õ°

„À≠à°«à“§√Õ°æ—π∏ÿå·∑âª√–¡“≥ 0.3 µ—«µàÕ§√Õ°

(µ“√“ß∑’Ë 2) º≈π’È‡°‘¥®“°≈Ÿ° ÿ°√æ—π∏ÿåº ¡¡’§«“¡

 “¡“√∂„π°“√Õ¬Ÿà√Õ¥ (prenatal survival)  Ÿß°«à“≈Ÿ°

æ—π∏ÿå·∑â (Ral et al., 1977; Johansson, 1981; Rothschild

and Bidanal, 1998)
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µ“√“ß∑’Ë 1 ®”π«π≈Ÿ° ÿ°√·√°§≈Õ¥∑—ÈßÀ¡¥·≈–≈Ÿ° ÿ°√·√°§≈Õ¥¡’™’«‘µµàÕ§√Õ°„π ÿ°√æ—π∏ÿå·≈π¥å‡√´        (L)

¬Õ√å°‡™’¬√å (Y) ·≈–·Œ¡‡™’¬√å (H) µ“¡≈”¥—∫§√Õ°

≈”¥—∫§√Õ°

®”π«π≈Ÿ° ÿ°√·√°§≈Õ¥∑—ÈßÀ¡¥ ®”π«π≈Ÿ° ÿ°√·√°§≈Õ¥¡’™’«‘µ

L Y H L Y H

10.35a 10.48a 8.8a 9.92a 9.72a 8.1a

(n=2,681) (n=2,548) (n=1,872) (n=2,681) (n=2,548) (n=1,872)
10.97b 10.83b 9.4b 10.49b 10.16b 8.8b

(n=2,122) (n=1,943) (n=1,438) (n=2,122) (n=1,943) (n=1,438)
11.75c 11.57c 10.3c 11.17c 10.68c 9.5c

(n=1,771) (n=1,402) (n=892) (n=1,771) (n=1,402) (n=892)
12.09d 11.95de 10.7d 11.45d 10.98d 9.7cd

(n=1,469) (n=1,072) (n=587) (n=1,469) (n=1,072) (n=587)
12.07d 12.12e 11.2e 11.26cd 11.15d 10.0d

(n=1,150) (n=810) (n=382) (n=1,150) (n=810) (n=382)
12.12d 12.01de 11.23cd 10.81cd

(n=889) (n=632) 11.2e (n=889) (n=632) 9.7cd

11.93cd 11.84e (n=421) 11.05cd 10.56cd (n=421)
(n=984) (n=785) (n=984) (n=785)
11.61 11.54 9.8 10.94 10.58 9.0

(n=10,940) (n=8,924) (n=5,592) (n=10,940) (n=8,924) (n=5,592)

1

2

3

4

5

6

7+8

§à“‡©≈’Ë¬

À¡“¬‡Àµÿ: abcd§à“‡©≈’Ë¬∑’Ë¡’µ—«Õ—°…√µ—«„¥µ—«Àπ÷Ëß‡À¡◊Õπ°—π¿“¬„π§Õ≈—¡ªá‡¥’¬«°—π‰¡à·µ°µà“ß°—π (p > 0.05)
∑’Ë¡“: Tummaruk et al. (2000b; 2001a)

À¡“¬‡Àµÿ:  abc§à“‡©≈’Ë¬∑’Ë¡’µ—«Õ—°…√µ—«„¥µ—«Àπ÷Ëß‡À¡◊Õπ°—π¿“¬„π§Õ≈—¡ªá‡¥’¬«°—π‰¡à·µ°µà“ß°—π (p > 0.05)

∑’Ë¡“:  Tummaruk et al. (2001d)

L x L 11.0ac

L x Y 11.3b

Y x L 11.1ab

Y x Y 10.8c

æ—π∏ÿå¢Õß≈Ÿ°„π§√Õ°

(·¡à X æàÕ)

®”π«π≈Ÿ° ÿ°√·√°§≈Õ¥

¡’™’«‘µµàÕ§√Õ°

µ“√“ß∑’Ë 2 º≈¢Õß°“√º ¡¢â“¡æ—π∏ÿåµàÕ¢π“¥§√Õ°„π ÿ°√æ—π∏ÿå·≈π¥å‡√´ (L) ·≈–¬Õ√å°‡™’¬√å (Y)
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2.  ≈”¥—∫§√Õ°  (Parity)

≈”¥—∫§√Õ°¡’º≈µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π

·¡à ÿ°√ ‚¥¬∑—Ë«‰ª ÿ°√∑âÕß·√°®–¡’¢π“¥§√Õ°‡≈Á°

°«à“ ÿ°√π“ß ·≈–¢π“¥§√Õ°®– Ÿß ÿ¥„π ÿ°√≈”¥—∫

§√Õ°∑’Ë 3-6 À≈—ß®“°π—Èπ®–§àÕ¬Ê ≈¥≈ß (Dewey et al.,

1995; Tummaruk et al., 2000b)  ÿ°√∑âÕß·√°‡ªìπ

 ÿ°√∑’Ë§àÕπ¢â“ß‰«µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß ‘Ëß·«¥≈âÕ¡

(Clark et al., 1986; Tummaruk et al., 2000b) ·≈–

¬—ß°‘πÕ“À“√„π™à«ß‡≈’È¬ß≈Ÿ°‰¥âπâÕ¬°«à“ ÿ°√π“ß (Koketsu

et al., 1996; Neil et al., 1996) πÕ°®“°π’È¬—ßµâÕß„™â

æ≈—ßß“π à«πÀπ÷Ëß‡æ◊ËÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß√à“ß°“¬Õ’°

¥â«¬ ∑”„Àâ‡ ’Ë¬ßµàÕ°“√ Ÿ≠‡ ’¬ ¡¥ÿ≈¢Õß‡¡∑“∫Õ≈‘ ¡

°“√ Ÿ≠‡ ’¬ ¡¥ÿ≈π’È®–¡’º≈µàÕ°“√‡ªìπ —¥À≈—ßÀ¬à“π¡

·≈–®”π«π°“√µ°‰¢à (Baidoo et al., 1992) °“√„Àâ

Õ“À“√ „πª√‘¡“≥ Ÿß°àÕπº ¡ (flushing) ®–¡’º≈µàÕ

°“√‡æ‘Ë¡®”π«π°“√µ°‰¢à„π ÿ°√ “«  ÿ°√∑âÕß·√°·≈–

∑âÕß Õß‡∑à“π—Èπ ·µà‰¡à‰¥âº≈„π ÿ°√≈”¥—∫§√Õ°¡“°°«à“

2 ¢÷Èπ‰ª (Dial et al., 1992) °“√‡æ‘Ë¡¢÷Èπ¢Õß¢π“¥

§√Õ°‡¡◊ËÕ≈”¥—∫§√Õ° Ÿß¢÷Èπ “¡“√∂Õ∏‘∫“¬‰¥â®“°°“√

‡æ‘Ë¡¢÷Èπ¢Õß®”π«π°“√µ°‰¢à·≈–¢π“¥¡¥≈Ÿ°µ“¡≈”¥—∫

§√Õ°∑’Ë Ÿß¢÷Èπ (Gama and Johnson, 1993) πÕ°®“°

π’È≈”¥—∫§√Õ°‡¥’¬«°—π·µàÕ“¬ÿµà“ß°—π  ÿ°√∑’ËÕ“¬ÿ¡“°°«à“

¡’¢π“¥§√Õ°‚¥¬‡©≈’Ë¬ Ÿß°«à“ ÿ°√∑’ËÕ“¬ÿπâÕ¬ ‚¥¬æ∫

„π ÿ°√∑âÕß·√°‡∑à“π—Èπ (Culbertson et al., 1997)

¥â«¬‡Àµÿ∑’Ë≈”¥—∫§√Õ° ¡’º≈µàÕ¢π“¥§√Õ° Ÿß¡“° §à“‡©≈’Ë¬

¢Õß¢π“¥§√Õ°„πΩŸß®÷ß¢÷Èπ°—∫≈”¥—∫§√Õ°‚¥¬‡©≈’Ë¬„π

ΩŸß‡ªìπÕ¬à“ß¡“° °“√ª√—∫¢π“¥§√Õ°∑—ÈßΩŸß®÷ß§«√§”π÷ß

 —¥ à«π¢Õß ÿ°√≈”¥—∫§√Õ°µà“ßÊ „πΩŸß (parity

distribution) ¥â«¬‡ ¡Õ

3.  «‘∏’°“√º ¡æ—π∏ÿå (mating type)

„πΩŸß ÿ°√∑’Ë¡’∑—Èß°“√º ¡∏√√¡™“µ‘·≈–°“√º ¡

‡∑’¬¡ ¢π“¥§√Õ°∑’Ë‡°‘¥®“°°“√º ¡∏√√¡™“µ‘∫àÕ¬§√—Èß

¡’¢π“¥„À≠à°«à“°“√º ¡‡∑’¬¡ (Dewey et al., 1995;

Tummaruk et al., 2000c) Õ¬à“ß‰√°Á¥’„π°“√∑¥≈Õß∑’Ë

¡’°“√§«∫§ÿ¡µ—«·ª√µà“ßÊ æ∫«à“¢π“¥§√Õ°‰¡à¡’§«“¡

·µ°µà“ß°—π√–À«à“ß°“√º ¡∏√√¡™“µ‘·≈–°“√º ¡

‡∑’¬¡ (Flowers and Alhusen, 1992) ¡’°“√»÷°…“æ∫

«à“º≈°√–∑∫¢Õß°“√º ¡‡∑’¬¡µàÕ¢π“¥§√Õ°π—Èπ¢÷Èπ

°—∫°“√®—¥°“√ ‰¥â·°à °“√µ√«®°“√‡ªìπ —¥ °“√‡≈◊Õ°‡«≈“

º ¡∑’Ë·¡àπ¬” ·≈–®”π«π§√—Èß¢Õß°“√º ¡µàÕ°“√‡ªìπ

 —¥ (Xue et al., 1998; Steverink et al., 1999; Almeida

et al., 2000a) ªí®®ÿ∫—π°“√º ¡‡∑’¬¡¡’°“√„™â°—π

Õ¬à“ß°«â“ß¢«“ß¡“°°«à“°“√º ¡∏√√¡™“µ‘ ¥—ßπ—Èπ°“√

ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√º ¡¿“¬„µâ°“√®—¥°“√„π

·µà≈–ΩŸß¡’§«“¡®”‡ªìπµâÕß∑”„Àâ≈–‡Õ’¬¥‡æ◊ËÕ„Àâ¢π“¥

§√Õ°®“°°“√º ¡‡∑’¬¡‰¡à¥âÕ¬°«à“°“√º ¡∏√√¡™“µ‘

„πª√–‡∑» «’‡¥π Tummaruk et al. (2000c) æ∫«à“

ª√– ‘∑∏‘¿“æ°“√º ¡‡∑’¬¡„π ÿ°√æ—π∏ÿå Y ¥âÕ¬°«à“

 ÿ°√æ—π∏ÿå L (√Ÿª∑’Ë 2) º≈π’ÈÕ“®‡°‘¥‰¥â∑—Èß®“°°“√

®—¥°“√„πΩŸßÀ√◊Õ‡°‘¥®“°·¡à ÿ°√‡Õß´÷ËßµâÕß»÷°…“‡æ‘Ë¡

‡µ‘¡µàÕ‰ª‡æ◊ËÕª√—∫ª√ÿß°“√º ¡‡∑’¬¡„Àâ¡’ª√– ‘∑∏‘¿“æ

 Ÿß ÿ¥„π ÿ°√∑ÿ° “¬æ—π∏ÿå

4.  √–¬–‡≈’È¬ß≈Ÿ° (Lactation length)

À¡ŸªÉ“´÷Ëß‡ªìπ∫√√æ∫ÿ√ÿ…¢Õß ÿ°√„πªí®®ÿ∫—π¡’

√–¬–‡«≈“¢Õß°“√‡≈’È¬ß≈Ÿ°ª°µ‘ª√–¡“≥ 3 ‡¥◊Õπ

(Mauget, 1982) ªí®®ÿ∫—π√–¬–‡≈’È¬ß≈Ÿ°„πΩŸß ÿ°√·∫∫

Õÿµ “À°√√¡‚¥¬∑—Ë«‰ª„™â‡«≈“ª√–¡“≥ 3-4  —ª¥“Àå

(Meredith, 1995; Tantasuparuk et al., 2000) ‡¡◊ËÕ

√–¬–‡≈’È¬ß≈Ÿ° —Èπ≈ß √Õ∫°“√º≈‘µ (farrowing interval)

°Á®– —Èπ≈ß¥â«¬·≈–®”π«π§√Õ°∑’Ëº≈‘µ‰¥âµàÕ·¡àµàÕªï

°Á®–‡æ‘Ë¡¢÷Èπ (Dial et al., 1992) Õ¬à“ß‰√°Á¥’∂â“√–¬–

‡≈’È¬ß≈Ÿ° —Èπ°«à“ 2  —ª¥“Àå ®–¡’º≈‡ ’¬µàÕ ¡√√∂¿“æ

∑“ß°“√ ◊∫æ—π∏ÿåµ“¡¡“ ‡™àπ √–¬–À¬à“π¡∂÷ßº ¡π“π

¢÷Èπ·≈–Õ—µ√“°“√ Ÿ≠‡ ’¬µ—«ÕàÕπ Ÿß¢÷Èπ (Mabry et al.,

1996; Marsteller et al., 1997) Tummaruk et al.

(2000c) æ∫«à“‡¡◊ËÕ√–¬–‡≈’È¬ß≈Ÿ°≈¥≈ß 1  —ª¥“Àå ¢π“¥
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√Ÿª∑’Ë 2 §«“¡·µ°µà“ß¢Õß¢π“¥§√Õ° (®”π«π≈Ÿ° ÿ°√¡’™’«‘µ·√°§≈Õ¥∑—ÈßÀ¡¥) √–À«à“ß°“√º ¡∏√√¡™“µ‘ (NM)

·≈–°“√º ¡‡∑’¬¡ (AI) „π ÿ°√æ—π∏ÿå·≈π¥å‡√´ (L) ·≈– ¬Õ√å°‡™’¬√å (Y) (■  = L; ■  = Y). a °—∫ b ·≈–

c °—∫ d ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠  p < 0.001 ·≈– p < 0.01 µ“¡≈”¥—∫

∑’Ë¡“: Tummaruk et al. (2000c)

§√Õ°„π√Õ∫°“√º≈‘µ∂—¥‰ª®–≈¥≈ß‚¥¬‡©≈’Ë¬ 0.2 µ—«/

§√Õ° √–¬–‡«≈“°“√‡¢â“ÕŸà¢Õß¡¥≈Ÿ°‡æ◊ËÕæ√âÕ¡√—∫°“√Ωíß

µ—«¢Õßµ—«ÕàÕπ®–‡°‘¥¢÷ÈπÕ¬à“ß ¡∫Ÿ√≥åÀ≈—ß®“°§≈Õ¥

ª√–¡“≥ 3  —ª¥“Àå (Palmer et al., 1965) ‡¡◊ËÕ√–¬–

‡≈’È¬ß≈Ÿ°π“π¢÷Èπ ®”π«π¢ÕßøÕ≈≈‘‡§‘≈ª°µ‘®–¡’ —¥ à«π

∑’Ë Ÿß¢÷Èπ (Kunavongkrit et al., 1982) √–¥—∫¢Õß

lutenizing hormone (LH) „π™à«ß∑â“¬¢Õß√–¬–‡≈’È¬ß≈Ÿ°

·≈–À≈—ßÀ¬à“π¡¬—ßÕ“®‡°’Ë¬«¢âÕß°—∫º≈¢Õß√–¬–‡≈’È¬ß

≈Ÿ°µàÕ¢π“¥§√Õ° (Rojanasthien, 1988; Rojanasthien

and Einarsson, 1988)  ÿ°√∑’Ë¡’√–¬–‡≈’È¬ß≈Ÿ°π“πÕ“®¡’

‡«≈“π“π°«à“„π°“√ª√—∫ ¡¥ÿ≈¬å¢Õß√à“ß°“¬‡æ◊ËÕ„Àâ

æ√âÕ¡°—∫°“√º ¡æ—π∏ÿå„π√Õ∫∂—¥‰ª Õ¬à“ß‰√°Á¥’√Ÿª√à“ß

¢Õß ÿ°√  ¿“«–¢Õß°“√‡º“º≈“≠Õ“À“√ ª√‘¡“≥·≈–

§ÿ≥¿“æÕ“À“√∑’Ë ÿ°√‰¥â√—∫„π™à«ß‡≈’È¬ß≈Ÿ°°Á§«√®–

π”¡“æ‘®“√≥“ª√–°Õ∫°—π (Hulten et al., 1993;

Neil et al., 1996) Tummaruk et al. (2000c) æ∫«à“

∂â“√–¬–‡≈’È¬ß≈Ÿ° —Èπ≈ß √–¬–À¬à“π¡∂÷ßº ¡®–π“π¢÷Èπ

¡“°°«à“ „π ÿ°√æ—π∏ÿå L ‡¡◊ËÕ‡∑’¬∫°—∫ Y πÕ°®“°π’È¬—ß

¡’°“√»÷°…“Õ◊ËπÊ ‰¥â· ¥ß„Àâ‡ÀÁπ«à“ “¬æ—π∏ÿå ª√‘¡“≥

Õ“À“√∑’Ë ÿ°√°‘π‰¥â·≈–≈”¥—∫§√Õ°  “¡“√∂¡’º≈√à«¡

°—π°—∫√–¬–‡≈’È¬ß≈Ÿ°µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π√Õ∫

∂—¥‰ª¥â«¬‡™àπ°—π (Xue et al., 1997; Koketsu and

Dial, 1997)

5.  §ÿ≥¿“æ¢Õß ÿ°√ “«

µ—«·ª√∫àß™’È§ÿ≥¿“æ¢Õß ÿ°√ “«∑’Ë®–°≈à“«∂÷ß

„π∫∑§«“¡π’È ª√–°Õ∫¥â«¬Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ (growth

rate, GR) §«“¡Àπ“‰¢¡—π —πÀ≈—ß (backfat thickness,

BF) ¢π“¥§√Õ°∑’Ë ÿ°√‡°‘¥ ·≈–≈”¥—∫§√Õ°∑’Ë ÿ°√‡°‘¥

(µ“√“ß∑’Ë 3)
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µ“√“ß∑’Ë 3 §à“ —¡ª√– ‘∑∏‘Ï ¡°“√∂¥∂Õ¬ (regression coefficients) · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßÕ“¬ÿ‡¡◊ËÕº ¡‰¥â

§√—Èß·√° (age at first mating, AFM)  Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ (GR)  §«“¡Àπ“‰¢¡—π —πÀ≈—ß (BF)

∑’ËπÈ”Àπ—° 100 °‘‚≈°√—¡ ¢π“¥§√Õ°∑’Ë ÿ°√ “«‡°‘¥ (birth litter size, BL) ·≈–¢π“¥§√Õ° „π·¡à

 ÿ°√ (N = number of observation)

Parameter Parity Regression coefficient

estimated N Mean BL GR BF AFM

(100g/d) (mm) (10d)

Total born 1 5577 10.5 0.08*** 0.3*** Ns 0.08***

2 3403 10.7 0.09*** 0.2* 0.08** Ns

3 3286 11.7 0.07*** 0.2* Ns Ns

4 2622 12.2 0.10*** 0.4*** 0.1*** -0.04*

5 1980 12.3 0.09*** 0.3* 0.1** -0.06**

Live born 1 5577 9.9 0.08*** 0.3*** Ns 0.09***

2 3403 10.1 0.08*** 0.2* 0.08** Ns

3 3286 11.0 0.07*** 0.2* Ns Ns

4 2622 11.3 0.09*** 0.3** 0.09** -0.04*

5 1980 11.3 0.07** 0.3* 0.09* -0.05*

∑’Ë¡“:  Tummaruk et al. (2001b)

et al., 1991; Rydhmer et al., 1994; Tummaruk

et al., 2000a)  ‘Ëß∑’ËÕ“®®–„™âÕ∏‘∫“¬‰¥â°Á§◊Õ ÿ°√∑’Ë‚µ‡√Á«

Õ“®‡ªìπ ÿ°√∑’Ë¡’ ÿ¢¿“æ¥’°«à“ ·≈–¡’ ¡√√∂¿“æ°“√„™â

 “√Õ“À“√‡æ◊ËÕ°“√‡®√‘≠¢Õß√–∫∫ ◊∫æ—π∏ÿå‰¥â¥’°«à“ ÿ°√

∑’Ë‚µ™â“ πÕ°®“°π’Èµ—«∑’Ë‚µ‡√Á«Õ“®°‘π‰¥â¡“°°«à“„π™à«ß

∑’Ë°”≈—ß®–‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå ´÷Ëßº≈¢Õß°“√°‘πÕ“À“√

„π™à«ßπ’Èæ∫«à“¡’º≈µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π ÿ°√

§√Õ°·√° ‡™àπ ¢π“¥§√Õ° (Almeida et al., 2000b;

Stalder et al., 2000) ®“°°“√»÷°…“„π¥â“π°“√

ª√—∫ª√ÿßæ—π∏ÿåæ∫«à“ ÿ°√ “«∑’Ë∂Ÿ°§—¥‡≈◊Õ°„Àâ°‘π‰¥â

¡“°®–¡’§«“¡Àπ“¢Õß‰¢¡—π —πÀ≈—ß Ÿß‡¡◊ËÕ§≈Õ¥·≈–

°‘πÕ“À“√‰¥â¡“°„π™à«ß‡≈’È¬ß≈Ÿ° (Kerr and Cameron,

1996) ‡π◊ËÕß®“°Õ“¬ÿ‡ªìπªí®®—¬À≈—°∑’Ë ”§—≠∑’Ë ÿ¥„π

°àÕπ∑’Ë®–‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå °“√‡®√‘≠‡µ‘∫‚µ¢Õß

 ÿ°√ ÷́Ëßª√–°Õ∫‰ª¥â«¬°“√ – ¡‚ª√µ’π ‰¢¡—π·≈–

æ≈—ßß“π ¡’§«“¡·µ°µà“ß°—π„π ÿ°√·µà≈– “¬æ—π∏ÿå

(Henken et al., 1991) Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß ÿ°√

¢÷Èπ°—∫°“√°‘πÕ“À“√·≈–Õ—µ√“°“√‡º“º≈“≠Õ“À“√

¢Õßµ—« ÿ°√‡Õß (Schinckel, 1999) ‚¥¬‰¥â√—∫º≈°√–∑∫

®“°ªí®®—¬∑“ß ‘Ëß·«¥≈âÕ¡À≈“¬Õ¬à“ß ‡™àπ ¿Ÿ¡‘Õ“°“»

§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ß ·≈–≈—°…≥–‚√ß‡√◊Õπ (Black

et al., 1999) Tummaruk et al. (2001b) æ∫«à“ ÿ°√

 “«∑’Ë¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ Ÿß®–¡’¢π“¥§√Õ°„À≠à

°«à“ ÿ°√ “«∑’Ë¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµË” (µ“√“ß∑’Ë 3)

(√Ÿª∑’Ë 3) ·≈–¬—ßæ∫«à“ ÿ°√∑’Ë‚µ‡√Á«‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå

‡√Á«°«à“·≈–∂Ÿ°º ¡‡√Á«°«à“ ÿ°√∑’Ë‚µ™â“Õ’°¥â«¬ (Eliasson
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√Ÿª∑’Ë 3 º≈¢ÕßÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µµ—Èß·√°‡°‘¥∂÷ßπÈ”Àπ—° 100 °‘‚≈°√—¡ (GR) µàÕ¢π“¥§√Õ°¢Õß·¡à ÿ°√ (·√°

§≈Õ¥¡’™’«‘µ) ·≈–√–¬–À¬à“π¡∂÷ßº ¡ (WSI) §à“∑’Ë¡’µ—«Õ—°…√‡À¡◊Õπ°—π¿“¬„π‡ âπ‡¥’¬«°—π‰¡à·µ°µà“ß

°—π (P > 0.05)

∑’Ë¡“: Tummaruk et al. (2001b)

°“√‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå¢Õß ÿ°√ (Hughes, 1982)  ÿ°√∑’Ë

‚µ‡√Á«®÷ßπà“®–¡’πÈ”Àπ—° Ÿß°«à“ ÿ°√∑’Ë‚µ™â“‡¡◊ËÕÕ“¬ÿ‡∑à“

°—π  ÿ°√∑’ËÀπ—°°«à“πà“®–¡’ ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå

∑’Ë¥’°«à“ ÿ°√∑’Ë¡’πÈ”Àπ—°πâÕ¬°«à“ King (1989) æ∫«à“

πÈ”Àπ—°µ—«‡¡◊ËÕÕ“¬ÿ 165 «—π ¡“°°«à“§«“¡Àπ“‰¢¡—π

 —πÀ≈—ß ¡’º≈µàÕ®”π«π°“√µ°‰¢à

 ÿ°√ “«∑’Ë¡’§«“¡Àπ“‰¢¡—π —πÀ≈—ß Ÿß‡¢â“ Ÿà

«—¬‡®√‘≠æ—π∏ÿå‡√Á«°«à“·≈–¡’ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå Ÿß

°«à“µ—«∑’Ë¡’‰¢¡—π —πÀ≈—ß∫“ß (µ“√“ß∑’Ë 3) (Tummaruk

et al., 2000a, 2001b) ‡ªìπ∑’Ë∑√“∫°—πÕ¬Ÿà·≈â««à“ ÿ°√ “«

®”‡ªìπ®–µâÕß¡’ª√‘¡“≥‰¢¡—π – ¡„π√à“ß°“¬√–¥—∫

Àπ÷Ëß°àÕπ∑’Ë®– “¡“√∂‡√‘Ë¡«ß®√¢Õß√–∫∫ ◊∫æ—π∏ÿå‰¥â

(Kirkwood and Aherene, 1985) §«“¡Àπ“¢Õß

‰¢¡—π —πÀ≈—ß “¡“√∂„™â‡ªìπ¥—™π’∫àß™’Èª√‘¡“≥‰¢¡—π

∑’Ë – ¡„π√à“ß°“¬‰¥â√–¥—∫Àπ÷Ëß ·≈–æ∫«à“¡’§«“¡

 —¡æ—π∏å°—∫ ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå„π·¡à ÿ°√¥â«¬

(Eliasson et al., 1991; Ten Napel and Johnson, 1997)

· ¥ß„Àâ‡ÀÁπ«à“°“√§—¥‡≈◊Õ° ÿ° “«∑’Ë¥’§«√§”π÷ß∂÷ß

 ¡√√∂¿“æ „π°“√‡®√‘≠‡µ‘∫‚µ ‡™àπ GR ·≈– BF ¥â«¬

‡™àπ°—π

Tummaruk et al. (2001b) æ∫«à“¢π“¥§√Õ°∑’Ë

 ÿ°√ “«‡°‘¥¡’º≈µàÕ ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå¢Õß¡—π

 ÿ°√∑’Ë¡“®“°§√Õ°‡≈Á°®–‚µ‡√Á«°«à“·≈–∂Ÿ°º ¡‡√Á«°«à“

 ÿ°√∑’Ë¡“®“°§√Õ°¢π“¥„À≠à Johansson (1981)

æ∫«à“ ÿ°√ “«∑’Ë¡“®“°§√Õ°∑’Ë¡’¢π“¥„À≠à®–¡’¢π“¥

‡≈Á°°«à“‡¡◊ËÕÕ“¬ÿ 3  —ª¥“Àå ·≈–·°à°«à“‡¡◊ËÕπÈ”Àπ—°∂÷ß
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90 °‘‚≈°√—¡ ‡∑’¬∫°—∫ ÿ°√ “«∑’Ë¡“®“°§√Õ°∑’Ë¡’¢π“¥

‡≈Á°  ¿“æ¢Õß ÿ°√ “«‡¡◊ËÕ·√°‡°‘¥ à«πÀπ÷Ëß‰¥â√—∫º≈

°√–∑∫®“° ¿“æ‡¡◊ËÕÕ¬Ÿà„π¡¥≈Ÿ°  Nelson and Robison

(1976) æ∫«à“ ÿ°√ “«∑’Ë∂Ÿ°‡≈’È¬ß„π¢π“¥§√Õ° 6 µ—«/

§√Õ° ·≈– 14 µ—«/§√Õ° „π™à«ß¥Ÿ¥π¡¡’®”π«π°“√

µ°‰¢à·≈–¡’¢π“¥§√Õ°·µ°µà“ß°—π‡¡◊ËÕ‚µ‡ªìπ·¡àæ—π∏ÿå

‚¥¬ ÿ°√∑’Ë∂Ÿ°‡≈’È¬ß„π¢π“¥§√Õ° 6 µ—«/§√Õ° ¡’®”π«π

°“√µ°‰¢à¡“°°«à“ ¡’®”π«πµ—«ÕàÕπ¡“°°«à“ ·≈–®”π«π

≈Ÿ° ÿ°√·√°§≈Õ¥¡’™’«‘µ Ÿß°«à“ ÿ°√ “«∑’Ë∂Ÿ°‡≈’È¬ß„π

§√Õ°¢π“¥ 14 µ—«/§√Õ° ∂â“¡’®”π«πµ—«ÕàÕπ„π¡¥≈Ÿ°

®”π«π¡“° æ◊Èπ∑’Ë¢Õß¡¥≈Ÿ°µàÕµ—«°Á®–≈¥≈ß ∑”„Àâ°“√

‡®√‘≠‡µ‘∫‚µ¢Õßµ—«ÕàÕπ∂Ÿ°®”°—¥ (Dziuk, 1985;

Christenson et al., 1987; Knight et al., 1997)

æ—≤π“°“√¢Õßµ—«ÕàÕπÀ≈—ß®“° 30 «—π ¢Õß°“√µ—Èß∑âÕß

¢÷Èπ°—∫ª√– ‘∑∏‘¿“æ¢Õß¡¥≈Ÿ° ÷́Ëßª√–°Õ∫¥â«¬æ◊Èπ∑’Ë

„π¡¥≈Ÿ°  “√Õ“À“√ °“√·≈°‡ª≈’Ë¬πÕ“°“»·≈–æ◊Èπ∑’Ë

¢Õß√° (Christenson et al., 1987; Knight et al., 1997;

Pere et al., 1997) §√Õ°∑’Ë¡’≈Ÿ°·√°§≈Õ¥∑—ÈßÀ¡¥®”π«π

¡“°®–¡’®”π«π≈Ÿ°µ“¬·√°§≈Õ¥ Ÿß (Leenhouhers et al.,

1999) πÕ°®“°π’È¢π“¥§√Õ°∑’Ë„À≠à®–≈¥Õ—µ√“°“√

√Õ¥¢Õß ÿ°√„π™à«ß¥Ÿ¥π¡·≈–≈¥°“√‡®√‘≠‡µ‘∫‚µ„π

™à«ß¥Ÿ¥π¡¥â«¬ (Hogberg and Rydhmer, 2000)

Õ¬à“ß‰√°Á¥’ ®”π«π°“√µ°‰¢à Õ—µ√“°“√√Õ¥¢Õßµ—«ÕàÕπ

·≈–ª√– ‘∑∏‘¿“æ¢Õß¡¥≈Ÿ° “¡“√∂∂à“¬∑Õ¥∑“ß

æ—π∏ÿ°√√¡‰¥â (Bennett and Leymaster, 1989;

Rothschild, 1996; Johnson et al., 1999)  ÿ°√ “«∑’Ë

‡°‘¥®“°·¡à∑’Ë¡’¢π“¥§√Õ°„À≠à®÷ßÕ“®‰¥â√—∫°“√∂à“¬∑Õ¥

¬’π å∑’Ë¡’º≈¥’µàÕ®”π«π°“√µ°‰¢à °“√√Õ¥¢Õßµ—«ÕàÕπ

·≈– ¡√√∂¿“æ¢Õß¡¥≈Ÿ°¡“®“°·¡à¥â«¬‡™àπ°—π ‡ªìπ

º≈„Àâ ÿ°√ “«∑’Ë¡“®“°§√Õ° ¢π“¥„À≠à¡—°®–¡’≈Ÿ°¥°

°«à“ ÿ°√ “«∑’Ë¡“®“°§√Õ°¢π“¥‡≈Á° (Tummaruk et al.,

2001b)

≈”¥—∫§√Õ°∑’Ë ÿ°√ “«‡°‘¥‰¡àæ∫«à“¡’º≈µàÕ¢π“¥

§√Õ°·µà¡’º≈µàÕ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå¥â“πÕ◊ËπÊ ¢Õß

 ÿ°√ ‡™àπ Õ“¬ÿ‡¡◊ËÕº ¡æ—π∏ÿå‰¥â§√—Èß·√° Õ—µ√“°“√º ¡

µ‘¥·≈–√–¬–À¬à“π¡∂÷ßº ¡ ‡ªìπµâπ (Tummaruk et al.,

2001b) Õ¬à“ß‰√°Á¥’·¡à ÿ°√∑âÕß·√°¡—°®–¡’Õ—µ√“°“√

µ“¬¢Õß≈Ÿ° ÿ°√°àÕπÀ¬à“π¡ Ÿß°«à“·¡à ÿ°√π“ß (Fahmy

and Bernard, 1971)

6.  ªí®®—¬Õ◊ËπÊ

πÕ°®“°ªí®®—¬∑’Ë°≈à“«¡“¢â“ßµâπ·≈â«¬—ß¡’ªí®®—¬

Õ◊ËπÊ Õ’°∑’Ëæ∫«à“¡’º≈µàÕ¢π“¥§√Õ°„π·¡à ÿ°√ ‡™àπ

√–¬–À¬à“π¡∂÷ßº ¡ (WSI) ‚¥¬·¡à ÿ°√∑’Ë¡’√–¬–

À¬à“π¡∂÷ßº ¡ 0-5 «—π ¡’¢π“¥§√Õ°„π√Õ∫∂—¥‰ª

„À≠à°«à“·¡à ÿ°√∑’Ë¡’ √–¬–À¬à“π¡∂÷ßº ¡ 6-10 «—π

(Tantasuparuk et al., 2000a; Tummaruk et al., 2000c)

πÕ°®“°π’È¬—ß¡’Õ‘∑∏‘æ≈¢Õßƒ¥Ÿ°“≈‡¢â“¡“‡°’Ë¬«¢âÕß¥â«¬

„π∫“ß§√—Èß  ‚¥¬‡©æ“–„πª√–‡∑»‡¢µ√âÕπ (Tantasuparuk

et al., 2000a) ·µàæ∫«à“ƒ¥Ÿ°“≈‰¡à¡’º≈µàÕ¢π“¥§√Õ°

„π∫“ß°“√»÷°…“ (Keketsu et al., 1999; Tummaruk

et al., 2000b) º≈¢Õßƒ¥Ÿ°“≈µàÕ ¡√√∂¿“æ∑“ß°“√

 ◊∫æ—π∏ÿå‰¥â√«∫√«¡‰«â·≈â«‚¥¬ ‡º¥Á® ·≈–§≥– (2002)

≈—°…≥–¢Õß‚√ß‡√◊Õπ ·≈–°“√„ÀâÕ“À“√°Áæ∫«à“¡’º≈µàÕ

¢π“¥§√Õ°‡™àπ°—π (Clark and Leman, 1986; Einarsson

and Rojkittikun, 1993) ‚√§∑“ß√–∫∫ ◊∫æ—π∏ÿå∫“ß

‚√§¡’º≈µàÕ¢π“¥§√Õ° ·≈–Õ—µ√“°“√º ¡µ‘¥ ‡™àπ

Porcine parvovirus ·≈– Leptospirosis (Suwanchareon
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Õ“®‡°‘¥®“°·¡à ÿ°√‡À≈à“π’È¡’√–¬–‡«≈“π“π°«à“„π°“√

∑”„Àâ√à“ß°“¬°≈—∫¡“Õ¬Ÿà„π ¿“æ∑’Ë ¡∫Ÿ√≥å°«à“·¡à ÿ°√



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 73

ƒ¥Ÿ°“≈µàÕ ¡√√∂¿“æ∑“ß°“√ ◊∫æ—π∏ÿå„π·¡à

 ÿ°√. ‡«™™ “√ —µ«·æ∑¬å. 32(3):

Almeida, F.R., Novak, S. and Foxcroft, G.R. 2000a.

The time of ovulation in relation to estrus

duration in gilts. Theriogenology 53:

1389-1396.

Almeida, F.R.C.L., Kirkwood, R.N., Aherne, F.X.

and Foxcroft, G.R. 2000b. Consequences of

different patterns of feed intake during the

oestrus cycle in gilts on subsequent fertility.

J. Anim. Sci. 78, 1556-1563.

Ashworth, C.J. 1998. Advances in embryo

mortality research. Proceeding of the 15th

IPVS Congress. Birmingham, UK: 231-237.

Baidoo, S.K., Aherne, F.X., Kirkwood, R.N. and

Foxcroft, G.R. 1992. Effect of feed intake

during lactation and after weaning on sow

reproductive performance. Can. J. Anim. Sci.

72: 911-917.

Bass, T.J., Christian, L.L. and Rothschild, M.F.

1992. Heterosis and recombination effects in

Hampshire and Landrace swine: I. Maternal

traits. J. Anim. Sci. 70: 89-98.

µ“√“ß∑’Ë 4 ¢π“¥§√Õ°„π ÿ°√∑’Ë¡’º≈¡“®“°°“√º ¡´È” (repeat breeding), ‡ª√’¬∫‡∑’¬∫°—∫°“√º ¡§√—Èß‡¥’¬«µ‘¥

(non-repeat breeding)) „π ÿ°√æ—π∏ÿå·≈π¥å‡√´ (L) ·≈– ¬Õ√å°‡™’¬√å (Y)
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L Y L Y L Y
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À¡“¬‡Àµÿ: µ—«Õ—°…√¬°∑’Ëµà“ß°—π· ¥ß∂÷ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠: a °—∫ b (0.05 < p ≤ 0.01), c °—∫
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∑’Ë¡“:  Tummaruk et al. (2001c)

∑’Ë∂Ÿ°º ¡„π√Õ∫·√°À≈—ßÀ¬à“π¡ Õ¬à“ß‰√°Á¥’ à«πÀπ÷Ëß

¢Õß·¡à ÿ°√‡À≈à“π’È ‡ªìπ·¡à ÿ°√∑’Ë¡’ªí≠À“ ·≈–‰¡à

 “¡“√∂º ¡µ‘¥‰¥â ·≈–°“√º ¡´È”‡ªìπ°“√‡æ‘Ë¡®”π«π

«—π Ÿ≠‡ ’¬„π«ß®√°“√º≈‘µ (non productive day)

∫∑ √ÿª

ªí®®—¬À≈—°∑’Ëæ∫«à“¡’Õ‘∑∏‘æ≈µàÕ¢π“¥§√Õ°„π

 ÿ°√æ—π∏ÿå·∑â ‰¥â·°à æ—π∏ÿåÀ√◊Õ “¬æ—π∏ÿå ≈”¥—∫§√Õ°

√–¬–‡≈’È¬ß≈Ÿ° «‘∏’°“√º ¡ ·≈–ª√– ‘∑∏‘¿“æ¢Õß ÿ°√ “«

´÷Ëßªí®®—¬‡À≈à“π’È¡’Õ‘∑∏‘æ≈√à«¡°—π‰¥â º≈¢Õß·µà≈–ªí®®—¬

Õ“®¡’§«“¡ ”§—≠‰¡à‡∑à“°—π„π ÿ°√·µà≈– “¬æ—π∏ÿå

ªí®®—¬∑’Ë§«√æ‘®“√≥“‡æ‘Ë¡‡µ‘¡„π°√≥’º≈‘µ ÿ°√æ—π∏ÿå·∑â §◊Õ

§«“¡ ¡∫Ÿ√≥åÀ√◊Õ ¡√√∂¿“æ¢Õß ÿ°√ “«∑’Ë®–∂Ÿ°§—¥

‡≈◊Õ°¡“‡ªìπ·¡àæ—π∏ÿå ‡™àπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ §«“¡

Àπ“‰¢¡—π —πÀ≈—ß ·≈–¢π“¥§√Õ°∑’Ë ÿ°√ “«‡°‘¥ ‚¥¬

¢âÕ¡Ÿ≈‡À≈à“π’È‡ªìπµ—«∫àß™’È‡æ‘Ë¡‡µ‘¡∑’Ë§«√π”‡¢â“¡“æ‘®“√≥“

°“√»÷°…“∂÷ß§«“¡‡À¡“– ¡„π°“√§—¥‡≈◊Õ° ÿ°√ “«

∑¥·∑π„Àâ‡À¡“–°—∫ ¿“æ°“√‡≈’È¬ß ÿ°√·≈–¿Ÿ¡‘Õ“°“»

¢Õßª√–‡∑»‰∑¬‡ªìπ‡√◊ËÕß∑’Ë§«√„Àâ§«“¡ π„®°—πµàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

‡º¥Á® ∏√√¡√—°…å «‘™—¬ ∑—πµ»ÿ¿“√—°…å ¡ß§≈ ‡µ™–°”æÿ

Õ√√≥æ §ÿ≥“«ß…å°ƒµ. 2002 (2545) º≈¢Õß
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°“√®—¥°“√ø“√å¡¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å :

°‘®°√√¡ ”§—≠∑’Ëø“√å¡µâÕßæ—≤π“„Àâ‡°‘¥¢÷Èπ‚¥¬‡√Á«

«‘«—≤πå ™«π–π‘°ÿ≈

Abstract

Vivat Chavananikul

FARM MANAGEMENT USING COMPUTER PROGRAMS:

AN IMPORTANT ACTIVITY TO BE URGENTLY DEVELOPED

The use of computer programs for farm management is an urgent requirement.  The database

must contain the real events and updates and should contain as much detail as possible. The

specification of the computer software must fit the farms status, as it is to be used for routine

work, such as, daily reports, weekly reports, monthly reports and other data analysis reports, which

will be used to solve problems on the farms and to achieve optimal farm development. Key factors in

the creation of a computerized management system is its continuous use by all staffs dealing with

farm management and the improvement of these activities at all time.

Keywords :  Farm management, computer program
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∫∑§—¥¬àÕ

«‘«—≤πå ™«π–π‘°ÿ≈

°“√®—¥°“√ø“√å¡¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å :  °‘®°√√¡ ”§—≠∑’Ëø“√å¡µâÕßæ—≤π“

„Àâ‡°‘¥¢÷Èπ‚¥¬‡√Á«

°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„πø“√å¡π—∫‡ªìπ ‘Ëß®”‡ªìπ„π¬ÿ§ªí®®ÿ∫—π„π°“√∫√‘À“√·≈–®—¥°“√ø“√å¡

´÷ËßµâÕß„™â∞“π¢âÕ¡Ÿ≈∑’Ë‡°‘¥¢÷Èπ®√‘ß ∑’Ë‡ªìπªí®®ÿ∫—π·≈–µâÕß‡ªìπ¢âÕ¡Ÿ≈∑’Ë≈–‡Õ’¬¥¥â«¬ °“√π”§Õ¡æ‘«‡µÕ√å¡“„™â„πø“√å¡

µâÕß¡’‚ª√·°√¡∑’Ë‡À¡“– ¡°—∫ø“√å¡ ·≈–µâÕß„™âß“π‰¥â∑—Èßß“πª√–®”«—π ª√–®” —ª¥“Àå ª√–®”‡¥◊Õπ·≈–ß“π«‘

‡§√“–ÀåÕ◊ËπÊ∑’ËµâÕß°“√·°âªí≠À“·≈–æ—≤π“ø“√å¡ °“√·ª≈º≈®“°¢âÕ¡Ÿ≈µà“ßÊ„π§Õ¡æ‘«‡µÕ√å‡ªìπ¢—ÈπµÕπ∑’Ë ”§—≠

¡“°Õ’°¢—ÈπµÕπÀπ÷Ëß‡æ◊ËÕ®– “¡“√∂π” Ÿà°“√ªØ‘∫—µ‘∑’Ëµ√ß°—∫ªí≠À“ ·≈–µ√ß°—∫«—µ∂ÿª√– ß§å∑’Ë°”Àπ¥‰«â ªí®®—¬·Ààß

§«“¡ ”‡√Á®Õ¬Ÿà∑’Ë°“√ √â“ß√–∫∫°“√∑”ß“π¥â«¬§Õ¡æ‘«‡µÕ√å ”À√—∫µ”·Àπàßµà“ßÊ„πø“√å¡ ·≈–„Àâ∑ÿ°§π„™â‡ªìπ

‡§√◊ËÕß¡◊Õ„πß“π¢ÕßµπÕ¬à“ßµàÕ‡π◊ËÕß æ√âÕ¡∑—Èß¡’°“√æ—≤π“Õ¬Ÿàµ≈Õ¥‡«≈“

§” ”§—≠ :  °“√®—¥°“√ø“√å¡ ‚ª√·°√¡§Õ¡æ‘«‡µÕ√å

∫∑π”

„π‚≈°¬ÿ§‚≈°“¿‘«—µπå´÷Ëß‡ªìπ¬ÿ§¢Õß‡∑§‚π‚≈¬’

 “√ π‡∑»‚¥¬°“√„™â§Õ¡æ‘«‡µÕ√å‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠

‰¡à«à“®–‡ªìπ°“√ª√–°Õ∫Õ“™’æ„¥ ®”‡ªìπµâÕß„™â‡§√◊ËÕß

¡◊ÕÕ—π∑√ßª√– ‘∑∏‘¿“æ™π‘¥π’È∑—Èß ‘Èπ ‰¡à‡«âπ·¡â·µàÕ“™’æ

°“√‡≈’È¬ß —µ«å ‚¥¬‡©æ“–„π√–¥—∫∑’Ë‡ªìπ∏ÿ√°‘®Õÿµ “À°√√¡

‰¡à«à“®–‡ªìπ°“√‡≈’È¬ß‰°à°√–∑ß ‰°à‰¢à ‡ªì¥ Àà“π  ÿ°√

æàÕ·¡à æ—π∏ÿå  ÿ°√¢ÿπ ‚§π¡ ‚§‡π◊ÈÕ À√◊Õ·¡â·µà —µ«å

‡»√…∞°‘®µ—«„À¡à ‡™àπ ®√–‡¢â °«“ß π°°√–®Õ°‡∑»

‡ªìπµâπ ‡æ√“–„πÀ≈—°°“√¢Õß°“√∫√‘À“√·≈–®—¥°“√

ø“√å¡„π¬ÿ§ªí®®ÿ∫—ππ—Èπ ®”‡ªìπµâÕß¡’∞“π¢âÕ¡Ÿ≈µà“ßÊ

∑—Èß∞“π¢âÕ¡Ÿ≈ ¿“¬„πø“√å¡ ·≈–∞“π¢âÕ¡Ÿ≈¿“¬πÕ°ø“√å¡

À√◊Õ·¡â·µà∞“π¢âÕ¡Ÿ≈®“°πÕ°ª√–‡∑»‰∑¬æ√âÕ¡‰«â

µ≈Õ¥‡«≈“ ∑—Èßπ’È ‡æ◊ËÕ®– “¡“√∂µ‘¥µ“¡ ∂“π°“√≥åµà“ßÊ

·≈–¡’°“√ª√–‡¡‘π ∂“π°“√≥å®“°¢âÕ¡Ÿ≈®√‘ß‡À≈à“π—Èπ

‡æ◊ËÕ°“√µ—¥ ‘π„®„π‡√◊ËÕßµà“ßÊ ®– “¡“√∂∑”‰¥âÕ¬à“ß

∂Ÿ°µâÕß ·≈–∑—πµàÕ‡Àµÿ°“√≥å∑’Ë‡°‘¥¢÷Èπ ∞“π¢âÕ¡Ÿ≈∑’Ë

 ”§—≠∑’Ë ÿ¥ §◊Õ ∞“π¢âÕ¡Ÿ≈¿“¬„πø“√å¡‡Õß∑’ËµâÕß¡’Õ¬à“ß

≈–‡Õ’¬¥„π∑ÿ°‡√◊ËÕß ·≈–µâÕß∑—π ¡—¬µ≈Õ¥‡«≈“¥â«¬ ‰¥â·°à

¢âÕ¡Ÿ≈¥â“πæ—π∏ÿå —µ«å„πø“√å¡ ¢âÕ¡Ÿ≈¥â“π°“√„™âÕ“À“√

„πø“√å¡ ¢âÕ¡Ÿ≈¥â“πº≈º≈‘µ·µà≈– —ª¥“ÀåÀ√◊Õ·µà≈–

‡¥◊Õπ ¢âÕ¡Ÿ≈¥â“π°“√§«∫§ÿ¡¥Ÿ·≈ ÿ¢¿“æ ¢âÕ¡Ÿ≈¥â“π

°“√∫√‘À“√∫ÿ§≈“°√„πø“√å¡ ¢âÕ¡Ÿ≈¥â“π°“√∫—≠™’°“√

‡ß‘π√«¡∑—Èßµâπ∑ÿπ°“√º≈‘µ ‡ªìπµâπ ø“√å¡„¥∑’Ë¡’¢âÕ¡Ÿ≈

‡À≈à“π’Èæ√âÕ¡∑ÿ°¥â“π¬àÕ¡‰¥â‡ª√’¬∫·≈–°â“«Àπâ“‰ª‰¥â

Õ¬à“ß¡—Ëπ§ß ‡æ√“– “¡“√∂µ‘¥µ“¡ ∂“π°“√≥å‰¥â∑—π

 “¡“√∂µ—¥ ‘π„®‰¥â∂Ÿ°µâÕß∫π∞“π¢âÕ¡Ÿ≈®√‘ß¢Õßø“√å¡

·≈– “¡“√∂æ—≤π“ø“√å¡‰ª‰¥âÕ¬à“ßµàÕ‡π◊ËÕß µ√ß°—π¢â“¡

À“°ø“√å¡„¥¡’¢âÕ¡Ÿ≈‡√◊ËÕßµà“ßÊ‡À≈à“π’ÈπâÕ¬À√◊Õ¡’Õ¬à“ß

‰¡à§√∫∂â«π ¡∫Ÿ√≥å ¬àÕ¡∑”„Àâ°“√µ—¥ ‘π„®∑”‰¥âÕ¬à“ß

≈”∫“°·≈–Õ“®‡°‘¥°“√º‘¥æ≈“¥‰¥âßà“¬ ´÷ËßÕ“®∑”„Àâ‡°‘¥

§«“¡ Ÿ≠‡ ’¬¢÷Èπ¿“¬„πø“√å¡ À√◊Õ¡’°“√æ—≤π“∑’Ë‰¡à∑—π

ø“√å¡Õ◊Ëπ π—Ëπ§◊Õ °“√ª√–°Õ∫°‘®°“√ø“√å¡¢Õßµπ‡°‘¥

°“√‡ ’¬‡ª√’¬∫„π π“¡·¢àß¢—π∑’Ëπ—∫«—π®–√ÿπ·√ß¡“°

¢÷Èπ∑ÿ°«—π ∑—Èß„π√–¥—∫µ≈“¥¿“¬„πª√–‡∑»·≈–µ≈“¥

‚≈° ¥—ßπ—Èπ ‡®â“¢Õßø“√å¡ ®÷ßÀ≈’°‡≈’Ë¬ß‰¡à‰¥â∑’Ë®–µâÕß
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π”§Õ¡æ‘«‡µÕ√å¡“„™â„π°“√∫√‘À“√·≈–®—¥°“√ø“√å¡„π

‡√◊ËÕßµà“ßÊ

‚§√ß √â“ß¢ÕßÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√

ª√–°Õ∫¥â«¬

1. ø“√å¡æ—π∏ÿå·∑â (GGP ·≈– GP)

2. ø“√å¡·¡àæ—π∏ÿå Õß “¬ (PS)

3. ø“√å¡ ÿ°√¢ÿπ (fattening pig)

√Ÿª∑’Ë 1  ‚§√ß √â“ß¢ÕßÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√

ø“√å¡æàÕ·¡àæ—π∏ÿå·∑â¡’ 2 √–¥—∫ §◊Õ GGP ·≈–

GP ø“√å¡ GGP º≈‘µ‡©æ“–æ—π∏ÿå·∑â‡∑à“π—Èπ „π¢≥–∑’Ë

ø“√å¡ GP º≈‘µ ÿ°√·¡à Õß “¬ªÑÕπø“√å¡ PS ·≈–ø“√å¡

PS º≈‘µ ÿ°√¢ÿπ „π·ßàæ—π∏ÿ°√√¡¡’°“√∂à“¬∑Õ¥‡™◊ÈÕ

æ—π∏ÿåÀ√◊Õ¬’π ®“°™—Ë«Õ“¬ÿ∑’Ë 1 ‰ª¬—ß™—Ë«Õ“¬ÿ∑’Ë 2 ‰ª™—Ë«

Õ“¬ÿ∑’Ë 3 ‡√◊ËÕ¬‰ªµ“¡°Æ¢Õß∏√√¡™“µ‘ „π·ßà¢Õß°“√

®—¥°“√ø“√å¡°ÁµâÕß¡’°“√§—¥‡≈◊Õ°æàÕ·¡àæ—π∏ÿå ‡ªìπ

√“¬µ—«‚¥¬Õ“»—¬√–∫∫°“√∑¥ Õ∫æ—π∏ÿå‚¥¬‡©æ“–„π

ø“√å¡æ—π∏ÿå·∑â §ÿ≥¿“æ¢Õß ÿ°√¢ÿπ¢÷Èπ°—∫ “¬æ—π∏ÿå∑’Ë‰¥â

§—¥‡≈◊Õ°¡“ ¢÷Èπ°—∫Õ“À“√·≈–°“√®—¥°“√ √«¡∂÷ß ÿ¢¿“æ

¢Õß ÿ°√¥â«¬ ®÷ß‡ÀÁπ‰¥â™—¥‡®π«à“¢âÕ¡Ÿ≈µà“ßÊ „π¢∫«π

°“√º≈‘µ ÿ°√π—Èπ ◊∫µàÕ‡π◊ËÕß°—π‚¥¬µ≈Õ¥®“°¬Õ¥¢Õß

 “¡‡À≈’Ë¬¡≈ß¡“®π∂÷ß∞“π (√Ÿª∑’Ë 1) ·≈–®“°¢âÕ¡Ÿ≈

§ÿ≥¿“æ ÿ°√¢ÿπ∑’Ë∞“π‚¬ß°≈—∫‰ªµ—Èß‡ªÑ“À¡“¬°“√

§—¥‡≈◊Õ°æ—π∏ÿå·≈–°“√º≈‘µ∑’Ëµ√ß°—∫§«“¡π‘¬¡¢Õßµ≈“¥

¥—ßπ—Èπ ®÷ß®”‡ªìπµâÕß„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„π°“√

‡°Á∫¢âÕ¡Ÿ≈„π∑ÿ°¢—ÈπµÕπµ—Èß·µàø“√å¡ GGP ®π∂÷ß‡π◊ÈÕ

 ÿ°√∑’Ë¢“¬„Àâ°—∫ºŸâ∫√‘‚¿§ ∑—Èßπ’È‡æ◊ËÕ°“√ª√–‡¡‘πº≈º≈‘µ

·≈–°“√«‘‡§√“–Àåµà“ßÊ ®– “¡“√∂∑”‰¥âÕ¬à“ßµàÕ‡π◊ËÕß

°—π‡™àπ‡¥’¬«°—π

À≈—°°“√®—¥°“√ø“√å¡∑’ËµâÕßÕ¬Ÿà∫π∞“π¢âÕ¡Ÿ≈®√‘ß

„πø“√å¡

À≈—°°“√∫√‘À“√·≈–®—¥°“√ø“√å¡∑’Ë∂Ÿ°µâÕß„π

¬ÿ§ªí®®ÿ∫—π §◊Õ µâÕßÕ¬Ÿà∫π∞“π¢âÕ¡Ÿ≈∑’Ë‡ªìπ®√‘ß¢Õßø“√å¡

´÷Ëß¢âÕ¡Ÿ≈∑’Ë‡ªìπ®√‘ßπ’È®–µâÕßª√–°Õ∫¥â«¬ 3 ‡√◊ËÕß ”§—≠

(«‘«—≤πå, 2001) §◊Õ

1. µ—«¢âÕ¡Ÿ≈∑’Ë∫—π∑÷°∑ÿ°Ê «—ππ—ÈπµâÕß‡ªìπ

µ—«‡≈¢∑’Ë‡°‘¥¢÷Èπ®√‘ß ‡™àπ ≈Ÿ° ÿ°√‡°‘¥¡’™’«‘µ∑—ÈßÀ¡¥ 12

µ—« ·µà‡ªìπµ—«‡≈Á°πÈ”Àπ—°µË”°«à“ 1.00 °°. ‡ ’¬ 2 µ—«

„π°“√∫—π∑÷°®–µâÕß≈ß‡°‘¥¡’™’«‘µ 12 µ—« ‰¡à„™à∫—π∑÷°

‡æ’¬ß 10 µ—« ´÷Ëß‰¡à‡ªìπ§«“¡®√‘ß À√◊Õ°“√™—ËßπÈ”Àπ—°

≈Ÿ° ÿ°√À¬à“π¡ ®–µâÕß™—Ëß∑ÿ°µ—«∑’ËÀ¬à“π¡®√‘ß ‰¡à„™à™—Ëß

‡©æ“–≈Ÿ°ª°µ‘ ‰¡à™—Ëß≈Ÿ°∑’Ë·§√–·°√π ·≈–‰¡à∫—π∑÷°

≈Ÿ°∑’Ë·§√–·°√π¥â«¬ ´÷Ëß‰¡àµ√ßµ“¡§«“¡‡ªìπ®√‘ß

°“√∫—π∑÷°¢âÕ¡Ÿ≈∑’Ë‰¡à‡ªìπ®√‘ß ®–¡’º≈‡ ’¬À“¬µàÕ√–∫∫

°“√‡°Á∫¢âÕ¡Ÿ≈¢Õßø“√å¡ (recording system) °≈à“«§◊Õ

°“√ª√–‡¡‘πº≈À√◊Õ°“√«‘‡§√“–Àå‡√◊ËÕßµà“ßÊ ®–º‘¥æ≈“¥

∑—ÈßÀ¡¥ ‡æ√“–‚ª√·°√¡§‘¥§”π«≥®“°µ—«‡≈¢∑’Ë‰¥â

∫—π∑÷°‰«âº‘¥æ≈“¥π—Èπ

2. ¢âÕ¡Ÿ≈µâÕß‡ªìπ¢âÕ¡Ÿ≈∑’ËµàÕ‡π◊ËÕß¡“®π∂÷ß

«—π∑’Ëªí®®ÿ∫—π ‰¡à«à“®–‡ªìπ¢âÕ¡Ÿ≈„π à«π°“√º≈‘µ ‡™àπ

°“√º ¡æ—π∏ÿå °“√§≈Õ¥ °“√À¬à“π¡ À√◊Õ„π à«π°“√

‡ß‘π ‡™àπ °“√´◊ÈÕ-°“√¢“¬ ÿ°√ °“√µ“¬-°“√¬â“¬ ÿ°√

°“√„™âÕ“À“√·≈–§à“„™â®à“¬µà“ßÊ ‡ªìπµâπ ª√–‚¬™πå

¢Õß°“√∑’Ë¡’∞“π¢âÕ¡Ÿ≈∑’Ë‡ªìπªí®®ÿ∫—π §◊Õ ºŸâ„™â‚ª√·°√¡

§Õ¡æ‘«‡µÕ√å “¡“√∂π”¢âÕ¡Ÿ≈π—Èπ¡“«‘‡§√“–Àå„πß“π

¢Õßµπ‰¥âÕ¬à“ß∑—πµàÕ‡Àµÿ°“√≥å ´÷Ëß∑”„Àâ°“√µ—¥ ‘π„®

¥”‡π‘π°“√¥â“πµà“ßÊ  “¡“√∂∑”‰¥â∑—π∑à«ß∑’ ‰¡àª≈àÕ¬

„Àâ‡°‘¥§«“¡‡ ’¬À“¬

3. ¢âÕ¡Ÿ≈∑’Ë∫—π∑÷°®–µâÕß‡ªìπ¢âÕ¡Ÿ≈∑’Ë≈–‡Õ’¬¥∑’Ë

Nucleus farm

Multiplier farm

Commercial pig farm
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¢π“¥¢Õßø“√å¡ ·≈–√Ÿª·∫∫°“√®—¥°“√ø“√å¡
2. §√Õ∫§≈ÿ¡‰¥â∑—Èß«ß®√°“√º≈‘µ ÿ°√ ·≈–∑—Èß

√–∫∫°“√‡≈’È¬ß (√Ÿª∑’Ë 1) µ≈Õ¥®π §≈Õ∫§≈ÿ¡ °“√º≈‘µ
°“√‡ß‘π ·≈– °“√§—¥‡≈◊Õ°æ—π∏ÿå

3. °√Õ°¢âÕ¡Ÿ≈‰¥âßà“¬ ·≈–√«¥‡√Á« µ“¡√Ÿª·∫∫
¢Õß¢âÕ¡Ÿ≈∑’Ë„™â®√‘ß„πø“√å¡ ·µàµâÕß¡’√–∫∫§«∫§ÿ¡§«“¡
∂Ÿ°µâÕß¢Õß¢âÕ¡Ÿ≈

4.  “¡“√∂«‘‡§√“–Àå‰¥âÀ≈“¬√Ÿª·∫∫‚¥¬„™â
‡¡πŸµà“ßÊ ·≈–‡≈◊Õ°„™â§” —Ëß‰¥âÀ≈“°À≈“¬ ‡™àπ ‡¡πŸ
«‘‡§√“–Àå‰¥â‡ªìπ√“¬·¡à-√“¬æàÕ ‡¡πŸ«‘‡§√“–Àå√«¡„π
°‘®°√√¡µà“ßÊ (º ¡-§≈Õ¥-À¬à“π¡) ‡≈◊Õ°‚√ß‡√◊Õπ‰¥â
‡≈◊Õ°æ—π∏ÿå‰¥â ‡≈◊Õ°™à«ß‡«≈“‰¥â ‡≈◊Õ°√À— µà“ßÊ ∑’Ë √â“ß
‰«â‰¥â

5. · ¥ßº≈°“√«‘‡§√“–Àå∑’Ë¥Ÿ‰¥âßà“¬·≈–™—¥‡®π
µ“¡§«“¡µâÕß°“√

6. ‡ªìπ‚ª√·°√¡∑’ËºŸâªØ‘∫—µ‘ß“π„π∑ÿ°µ”·Àπàß
Àπâ“∑’Ë ‡™àπ ‡®â“¢Õßø“√å¡ ºŸâ®—¥°“√ø“√å¡ À—«Àπâ“
¬Ÿπ‘µ „™â∑”√“¬ß“π‰¥â ∑—Èßß“π∑’Ë∑”ª√–®”«—π ·≈–ß“π
«‘‡§√“–Àåµà“ßÊ

7. ‡ªìπ‚ª√·°√¡∑’Ëæ—≤π“„Àâ∑—π ¡—¬µ≈Õ¥‡«≈“
µ“¡‡∑§‚π‚≈¬’∑’Ë°â“«‰ª¢â“ßÀπâ“ ∑—Èß„πªí®®ÿ∫—π·≈–„π
Õπ“§µ ‡™àπ „™â‰¥â°—∫§Õ¡æ‘«‡µÕ√å°√–‡ªÜ“ (organizer)
„™â‰¥â°—∫‡∫Õ√åÀŸÕ—µ‚π¡—µ‘ (electronic eartag) ‡ªìπµâπ

°“√π”‚ª√·°√¡§Õ¡æ‘«‡µÕ√å¡“„™â „πß“π

ª√–®”«—π

ø“√å¡æàÕ·¡àæ—π∏ÿå (GGP, GP, PS )
ª√–°Õ∫¥â«¬ °“√∑”µ“√“ßªØ‘∫—µ‘ß“πª√–®”«—π

(daily action list) ‰¥â·°à ·¡à‡µ√’¬¡º ¡≈”¥—∫‡∫Õ√å·¡à
 ”À√—∫©’¥«—§´’π„π™à«ßµ—Èß∑âÕß ·¡à‡µ√’¬¡§≈Õ¥ ·¡à‡µ√’¬¡
À¬à“π¡ ·≈–°“√∑”√“¬ß“π ‰¥â·°à √“¬ß“πª√–®”«—π ‡™àπ
√“¬ß“π·¡à “«º ¡æ—π∏ÿå √“¬ß“π·¡à„Àâ≈Ÿ°º ¡æ—π∏ÿå
√“¬ß“π·¡àµ—Èß∑âÕß©’¥«—§´’π √“¬ß“π·¡à§≈Õ¥ √“¬ß“π
·¡àÀ¬à“π¡ («‘«—≤πå, 2000a,b)

ø“√å¡ ÿ°√¢ÿπ
ª√–°Õ∫¥â«¬ °“√∑”√“¬ß“πª√–®”«—π ‡™àπ

√“¬ß“π°“√ ◊́ÈÕ≈Ÿ° ÿ°√‡¢â“ √“¬ß“π°“√¢“¬/°“√µ“¬/
°“√¬â“¬ √“¬ß“π°“√„™âÕ“À“√ √“¬ß“π§à“„™â®à“¬µà“ßÊ
(«‘«—≤πå, 2000a,b)

 ÿ¥‡∑à“∑’Ë®–∑”‰¥â ´÷Ëß¢÷Èπ°—∫ªí®®—¬ Õßª√–°“√ §◊Õ µ—«
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å¡’™àÕß„Àâ∫—π∑÷°‰¥â≈–‡Õ’¬¥¡“°
πâÕ¬‡æ’¬ß„¥ ·≈–‡¡◊ËÕ‚ª√·°√¡¡’™àÕß„Àâ∑”°“√∫—π∑÷°
‰¥â¡“° ®÷ß¢÷Èπ°—∫ºŸâ„™âß“π«à“®–‡°Á∫¢âÕ¡Ÿ≈¡“∫—π∑÷°‰¥â
¡“°πâÕ¬Õ¬à“ß‰√ °“√¡’∞“π¢âÕ¡Ÿ≈∑’Ë≈–‡Õ’¬¥ ®–™à«¬
„Àâ°“√«‘‡§√“–Àå “¡“√∂∑”‰¥â„π·ßà¡ÿ¡µà“ßÊ ‚¥¬¡’§” —Ëß
„Àâ‡≈◊Õ°„™â‰¥â¡“° ·≈–ºŸâ„™â„πµ”·ÀπàßÀπâ“∑’Ëµà“ßÊ
 “¡“√∂„™âª√–‚¬™πå„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß
°—∫Àπâ“∑’Ë¢Õßµπ‰¥â¡“°¢÷Èπ

‡¡◊ËÕ¡’∞“π¢âÕ¡Ÿ≈§√∫∂â«π ¡∫Ÿ√≥å¥—ß°≈à“«
·≈â« °“√∫√‘À“√·≈–®—¥°“√ø“√å¡¬àÕ¡∑”‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ·≈–‡°‘¥ª√– ‘∑∏‘º≈∑’Ë¥’ («‘«—≤πå, 1997)

°“√π”§Õ¡æ‘«‡µÕ√å¡“„™âß“π„πø“√å¡

‡¡◊ËÕ§Õ¡æ‘«‡µÕ√å¡’∫∑∫“∑ ”§—≠µàÕ°“√∫√‘À“√
·≈–®—¥°“√ø“√å¡‡™àππ’È °“√æ‘®“√≥“‡≈◊Õ°„™â‡§√◊ËÕß
(hardware) ·≈–µ—«‚ª√·°√¡ (software) ®÷ß‡ªìπ¢—ÈπµÕπ
µàÕ‰ª „π°“√æ—≤π“π”§Õ¡æ‘«‡µÕ√å¡“„™â„πß“πµà“ßÊ
¢Õßø“√å¡  ”À√—∫‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å ́ ÷Ëß¡’∑—Èß·∫∫µ—Èß‚µä–
(PC) ·≈–·∫∫æ°æ“ (notebook) π—Èπ ¡’°“√æ—≤π“
√Ÿª·∫∫„À¡àÊ ∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°¢÷ÈπÕ¬à“ß√«¥‡√Á«
ºŸâ„™â “¡“√∂‡≈◊Õ°´◊ÈÕ‰¥â∑—Ë«‰ª „π∑’Ëπ’È®–¢Õ‡πâπ‡©æ“–
µ—«‚ª√·°√¡  ”À√—∫°“√®—¥°“√∑’Ë‡°’Ë¬«¢âÕß°—∫µ—« —µ«å
‡æ√“–‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠„π°“√„™â‡æ◊ËÕ°“√∫√‘À“√·≈–
®—¥°“√ø“√å¡∑’Ë®–¬—ßº≈„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥  à«π
 ”§—≠Õ’° à«πÀπ÷Ëß¢Õß°“√π”§Õ¡æ‘«‡µÕ√å¡“„™âß“π„π
ø“√å¡ §◊Õ ∫ÿ§≈“°√ºŸâ„™âß“π ‰¡à«à“µ—«‡§√◊ËÕß·≈–µ—«
‚ª√·°√¡®–¥’‡æ’¬ß‰√ ·µà∂â“ºŸâ„™âß“π‰¡à “¡“√∂π”¡“
„™âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ‰¥â°Á‰¡à‡°‘¥ª√–‚¬™πåÕ—π„¥ ¥—ßπ—Èπ
Õß§åª√–°Õ∫∑—Èß “¡ à«ππ’È®÷ß¡’§«“¡ —¡æ—π∏å°—π ·≈–
µâÕß‰¥â√—∫°“√¥Ÿ·≈Õ¬à“ß„°≈â™‘¥µ≈Õ¥‡«≈“ ´÷Ëß‰¥â·°à
µâÕß¡’°“√≈ß∑ÿπÕ—æ‡¥∑µ—«‡§√◊ËÕß·≈–µ—«‚ª√·°√¡
µ“¡√–¬–‡«≈“¥â«¬‡«Õ√å™—Ëπ„À¡à ·≈–µâÕß®—¥„Àâ¡’°“√
Ωñ°Õ∫√¡ºŸâ„™âß“πÕ¬à“ßµàÕ‡π◊ËÕß ‡æ◊ËÕ„Àâ¡’§«“¡√Ÿâµ“¡
‡∑§‚π‚≈¬’„À¡àÊ π—Èπ¥â«¬‡™àπ°—π

§ÿ≥ ¡∫—µ‘∫“ßª√–°“√¢Õß‚ª√·°√¡§Õ¡æ‘«-
‡µÕ√å∑’Ë§«√§”π÷ß∂÷ß‡æ◊ËÕ°“√„™âß“π„πø“√å¡ ª√–°Õ∫¥â«¬

1. ‚§√ß √â“ß¢Õß‚ª√·°√¡µâÕß‡À¡“– ¡°—∫
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°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„πß“πª√–®”

 —ª¥“Àå

ø“√å¡æàÕ·¡àæ—π∏ÿå (GGP, GP, PS )
ª√–°Õ∫¥â«¬ √“¬ß“π°“√„™âß“π¢ÕßæàÕæ—π∏ÿå

„π —ª¥“Àå √“¬ß“π°“√º ¡ À√◊Õ°“√§≈Õ¥ À√◊Õ°“√
À¬à“π¡„π —ª¥“Àåπ—Èπ °“√ª√–‡¡‘πº≈·¡àæ—π∏ÿå‡ªìπ√“¬
µ—«∑’ËÀ¬à“π¡„π —ª¥“Àåπ—Èπµ—Èß·µà∑âÕß∑’Ë 3 ‡ªìπµâπ‰ª
‡æ◊ËÕ°“√§—¥∑‘Èß ‚¥¬Õ“»—¬‡°≥±å∑’Ë°”Àπ¥‡Õßµ“¡ “¬
æ—π∏ÿå„πø“√å¡ ‡™àπ ø“√å¡ GP ·¡à∑âÕß∑’Ë 3 ¢÷Èπ‰ª∑’Ë‰¥â
®”π«π≈Ÿ°À¬à“π¡/·¡à„Àâ≈Ÿ°/ªï µË”°«à“ 18 µ—« µâÕß§—¥
∑‘Èß À√◊Õ„πø“√å¡ PS ·¡à∑âÕß∑’Ë 3 ¢÷Èπ‰ª∑’Ë‰¥â®”π«π
≈Ÿ°À¬à“π¡/·¡à„Àâ≈Ÿ°/ªï µË”°«à“ 20 µ—« µâÕß§—¥∑‘Èß °“√
µ√«® Õ∫ ¡√√∂¿“æ°“√º≈‘µ (sow performance)
‚¥¬¥Ÿª√–«—µ‘·¡àæ—π∏ÿåµ—«∑’Ë‡µ√’¬¡®–§—¥∑‘Èß ‡æ◊ËÕ¬◊π¬—π„Àâ
·πà„®Õ’°§√—ÈßÀπ÷Ëß °“√¥Ÿ µÁÕ°æàÕæ—π∏ÿå-·¡àæ—π∏ÿå∑—ÈßÀ¡¥
À√◊Õ·¬°µ“¡ª√–‡¿∑¢Õß·¡àæ—π∏ÿå (·¡à “«-µ—Èß∑âÕß-
‡≈’È¬ß≈Ÿ°) ·≈–°“√ª√–‡¡‘πº≈º≈‘µ√«¡„π —ª¥“Àåπ—Èπ
‡ª√’¬∫‡∑’¬∫°—∫ —ª¥“Àå°àÕπÊ («‘«—≤πå, 2000a,b)

ø“√å¡ ÿ°√¢ÿπ
ª√–°Õ∫¥â«¬°“√∑”√“¬ß“π√“¬°“√µà“ßÊ ‡ªìπ

√“¬ —ª¥“Àå ‚¥¬∑”‡™àπ‡¥’¬«°—∫√“¬«—π ‚¥¬ √ÿª¬Õ¥
√«¡„π∫√√∑—¥ ÿ¥∑â“¬ À√◊Õ≈”¥—∫‡©æ“–√À— °“√
‡§≈◊ËÕπ¬â“¬∑’Ë‡°‘¥¢÷Èπ„π —ª¥“Àåπ—Èπ À√◊Õ≈”¥—∫√“¬°“√
‚¥¬‡≈◊Õ°‡©æ“–ºŸâ´◊ÈÕ/ºŸâ¢“¬∫“ß√“¬„π —ª¥“Àåπ—Èπ ·≈–
°“√¥Ÿ µÁÕ° ÿ°√ª√–‡¿∑µà“ßÊ  µÁÕ°Õ“À“√ ·≈– µÁÕ°
§à“„™â®à“¬„π —ª¥“Àåπ—Èπ

°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”À√—∫ √ÿªº≈

ß“πª√–®”‡¥◊Õπ

°“√ √ÿª·≈–ª√–‡¡‘πº≈ß“πª√–®”‡¥◊Õπ
π—∫‡ªìπ°‘®°√√¡∑’Ë ”§—≠∑’ËµâÕß∑”Õ“»—¬‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å ∑—Èßπ’È ‡æ◊ËÕ®–‰¥â∑√“∫«à“„π‡¥◊Õπ∑’Ëºà“π¡“
π—Èπ¡’ª√– ‘∑∏‘¿“æ°“√º≈‘µ‡ªìπÕ¬à“ß‰√ ‰¥âº≈º≈‘µ·≈–
¡’°“√ Ÿ≠‡ ’¬¡“°πâÕ¬‡∑à“„¥

ø“√å¡æàÕ·¡àæ—π∏ÿå (GGP, GP, PS )
ª√–°Õ∫¥â«¬°“√ª√–‡¡‘πº≈Õ—µ√“°“√º ¡

µ‘¥¢ÕßæàÕæ—π∏ÿå‡ªìπ√“¬µ—«∑’Ë„™âß“π„π‡¥◊Õππ—Èπ °“√
ª√–‡¡‘πº≈Õ—µ√“°“√º ¡µ‘¥√«¡∑—Èßø“√å¡¢Õß‡¥◊Õππ—Èπ
‡ª√’¬∫‡∑’¬∫°—∫‡¥◊Õπ°àÕπÊ °“√ª√–‡¡‘πº≈º≈‘µ√«¡„π

‡¥◊Õππ—Èπ (√Ÿª∑’Ë 2) °“√∑”√“¬ß“πÀ√◊Õ∑”°“√ª√–‡¡‘π
Õ◊ËπÊ ‰¥âµ“¡§«“¡µâÕß°“√¢ÕßºŸâ„™â («‘«—≤πå, 2000a,b)

ø“√å¡ ÿ°√¢ÿπ
ª√–°Õ∫¥â«¬°“√∑”√“¬ß“π√“¬°“√µà“ßÊ‡ªìπ

√“¬‡¥◊Õπ ‡™àπ‡¥’¬«°—∫√“¬ —ª¥“Àå °“√¥Ÿ µÁÕ° ÿ°√
ª√–‡¿∑µà“ßÊ  µÁÕ°Õ“À“√ ·≈– µÁÕ°§à“„™â®à“¬ „π‡¥◊Õπ
π—Èπ ·≈–√“¬ß“π √ÿª™ÿ¥°“√‡≈’È¬ß∑’Ëªî¥™ÿ¥„π‡¥◊Õππ—Èπ
(«‘«—≤πå, 2000a,b)

°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”À√—∫µ√«® Õ∫
·≈–·°âªí≠À“

°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„π°“√µ√«® Õ∫
°‘®°√√¡·≈–¢âÕ¡Ÿ≈°“√ªØ‘∫—µ‘ß“πµà“ßÊ„πø“√å¡ ‡æ◊ËÕ
æ—≤π“°“√∑”ß“π¢Õß∫ÿ§≈“°√„Àâ¥’¬‘Ëß¢÷Èπ ·≈–‡æ◊ËÕ°“√
·°â‰¢ªí≠À“∑’Ë∑”„Àâª√– ‘∑∏‘¿“æ°“√º≈‘µ·≈–º≈º≈‘µ
‰¡à‰¥âµ“¡‡ªÑ“À¡“¬ π—∫‡ªìπ‡√◊ËÕß ”§—≠∑’ËµâÕß∑”µ≈Õ¥
‡«≈“µ“¡ ∂“π°“√≥å∑’Ë‡°‘¥¢÷Èπ„πø“√å¡ °“√«‘‡§√“–Àå
¥—ß°≈à“«®”‡ªìπ∑’ËºŸâ∑”®–µâÕß¡’§ÿ≥ ¡∫—µ‘ 3 ª√–°“√ §◊Õ
¡’ §«“¡√Ÿâ ∑—°…– »‘≈ª– °≈à“«§◊Õ µâÕß¡’§«“¡√Ÿâ‡√◊ËÕß ÿ°√
‡ªìπÕ¬à“ß¥’ ¡’ª√– ∫°“√≥å·≈–§«“¡™”π“≠°“√‡≈’È¬ß
 ÿ°√„πø“√å¡π—ÈπÊ Õ¬à“ß∂àÕß·∑â ·≈–¡’»‘≈ª–„π°“√‡≈◊Õ°
„™â§” —Ëß«‘‡§√“–Àå„π‚ª√·°√¡§Õ¡æ‘«‡µÕ√å

µ—«Õ¬à“ß¢Õß°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å
«‘‡§√“–Àåªí≠À“„πø“√å¡ ‡™àπ °√≥’∑’Ë®“°°“√ √ÿª
º≈º≈‘µ√“¬‡¥◊Õπ· ¥ßÕ—µ√“°“√º ¡µ‘¥„π‡¥◊Õπ„¥
‡¥◊ÕπÀπ÷ËßµË”°«à“ª°µ‘ ®”‡ªìπ∑’ËºŸâ¡’Àπâ“∑’Ë√—∫º‘¥™Õ∫®–
µâÕß«‘‡§√“–Àå«à“Õ–‰√§◊Õ “‡Àµÿ∑’Ë∑”„ÀâÕ—µ√“º ¡µ‘¥
≈¥≈ß ®–‡ªìπ‡æ√“–™à«ßƒ¥Ÿ°“≈ „π —ª¥“Àå∑’Ë¡’Õ“°“»
√âÕπº‘¥ª°µ‘À√◊Õ‰¡à À√◊Õ‡ªìπ‡æ√“–‚√ß‡√◊Õπ∫“ß
‚√ß‡√◊Õπ¡’ªí≠À“‚√§√–∫“¥‡¢â“ À√◊Õªí≠À“‡°‘¥®“°æàÕ
æ—π∏ÿå∫“ßµ—«∑’Ë„™âß“π¡“°‡°‘π‰ª„π∫“ß —ª¥“Àå¢Õß
‡¥◊Õππ—Èπ À√◊Õ¡’ªí≠À“°—∫‡©æ“–·¡àæ—π∏ÿå∫“ß “¬æ—π∏ÿå
‡∑à“π—Èπ À√◊Õ‡ªìπ‡æ√“–‡ª≈’Ë¬π§πº ¡‡∑’¬¡‡ªìπ§π„À¡à
∑’Ë¬—ß‰¡à¡’§«“¡™”π“≠æÕ °“√«‘‡§√“–Àåªí≠À“‚¥¬Õ“»—¬
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å “¡“√∂∑”‰¥â„π‡«≈“√«¥‡√Á«
·≈–¬‘ËßºŸâ«‘‡§√“–Àå¡’§ÿ≥ ¡∫—µ‘∑—Èß “¡ª√–°“√¥—ß°≈à“« °Á
®– “¡“√∂∑√“∫‰¥â«à“Õ–‰√§◊Õ “‡ÀµÿÀ≈—° Õ–‰√§◊Õ
 “‡Àµÿ√Õß Õ–‰√∑’Ë‰¡àπà“®–‡ªìπ “‡Àµÿ Õ¬à“ß‰√°Á¥’ ®“°
º≈°“√«‘‡§√“–Àå„π§Õ¡æ‘«‡µÕ√å‡ªìπ‡æ’¬ß∑√“∫À√◊Õ
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¿“§«‘™“ —µ«∫“≈
§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“œ 10330 °√ÿß‡∑æœ

√“¬ß“πº≈º≈‘µ∑—ÈßÀ¡¥

ø“√å¡: 30SKF ø“√å¡ “∏‘µ

‡Àµÿ°“√≥å: ®“° 01/05/2002 ∂÷ß 31/05/2002
®”π«π ÿ°√: 2154

Õ“¬ÿ °“√∑¥·∑π Õ—µ√“°“√µ“¬ ·¡à æàÕ ≈Ÿ° ÿ°√

Õ—µ√“°“√∑¥·∑π (%) 128.52 56.33
Õ“¬ÿ∑’Ëπ”‡¢â“ («—π) 120 1187
Õ“¬ÿ∑’Ë§—¥∑‘Èß (‡¥◊Õπ) 0.0 0.0
Õ“¬ÿ∑’Ëº ¡§√—Èß·√° (‡¥◊Õπ) 433
‡©≈’Ë¬Õ“¬ÿ∑’ËÀ¬à“π¡ («—π) 895
Õ“¬ÿ≈Ÿ°À¬à“π¡ («—π) 16.8
Õ—µ√“°“√µ“¬ (%) 0.00 0.00 2.40
®”π«π≈Ÿ°µ“¬ (√À—  18/56) 0 0 48
®”π«π°“√·∑âß 5
®”π«π°“√§—¥∑‘Èß 0 0
Õ—µ√“°“√§—¥∑‘Èß (%) 0 0
√–¬–°“√µ—Èß∑âÕß («—π) 116.0
Õ—µ√“°“√º ¡‡∑’¬¡ (%) 0.00
∑—ÈßÀ¡¥ ‡√‘Ë¡µâπ  ‘Èπ ÿ¥ ‡©≈’Ë¬
·¡à∑—ÈßÀ¡¥ 1982 2221 2189.6
·¡à∑’Ë„Àâº≈º≈‘µ 1409 1487 1443.3
·¡à„Àâº≈º≈‘µ/·¡à∑—ÈßÀ¡¥ 71.09 66.95 65.92
æàÕ∑—ÈßÀ¡¥ 100 105 104.5

ASSI Wssi Wssi Wssi Wssi Wssi LWCI §√Õ°/ «ß®√°“√„Àâ Õ—µ√“ WOI DVI
‡©≈’Ë¬ 1-10« 11-30« 31-50« >50« ·¡à§—¥∑‘Èß ≈Ÿ° º ¡µ‘¥

0.0 17 188 9 8 17 147 94.19 5 7.19
%WSSI 84.68 4.05 3.60 7.66

º≈º≈‘µ¢ÕßΩŸß ∑—ÈßÀ¡¥ µàÕ·¡à∑—ÈßÀ¡¥/ªï µàÕ·¡à∑’Ë„Àâ≈Ÿ°/ªï µàÕ§√Õ° /«ß®√

„Àâ≈Ÿ°/ªï

®π.°“√º ¡∑—ÈßÀ¡¥ 327 1.76 2.67
®π.º ¡ —¡ƒ∑∏‘Ïº≈ 308 1.66 2.51
®π.≈Ÿ°‡°‘¥∑—ÈßÀ¡¥ 2674 9.0
®π.‡°‘¥¡’™’«‘µ∑—ÈßÀ¡¥ 2489 13.38 20.30 8.35 20.77
®π.¡—¡¡’Ë 70 0.23
®π.µ“¬·√°‡°‘¥ 185 0.62
®π.≈Ÿ°À¬à“π¡ 1954 10.5 15.9 8.1 20.25
®π.§√Õ°≈Ÿ°‡°‘¥ 2998 1.60 2.43 2.49
®π.§√Õ°≈Ÿ°À¬à“π¡ 240 1.29 1.96

√Ÿª∑’Ë 2  · ¥ßµ—«Õ¬à“ß°“√ª√–‡¡‘π √ÿªº≈º≈‘µ√«¡„π‡¥◊Õπ®“°‚ª√·°√¡§Õ¡æ‘«‡µÕ√å («‘«—≤πå, 2000a,b)

πÈ”Àπ—°≈Ÿ° ®π.≈Ÿ°∑’Ë™—Ëß ®π.§√Õ°∑’Ë™—Ëß ππ.≈Ÿ°

∑—ÈßÀ¡¥ ∑—ÈßÀ¡¥ ‡©≈’Ë¬

≈Ÿ°·√°‡°‘¥ 2282.0 265 1.7
≈Ÿ°À¬à“π¡ 1896 225 5.89

°√–®“¬ 1 2 3 4 5 6 7 8&+
µàÕ§√Õ°

§√Õ°∑’ËÀ¬à“π¡% 14.17 13.75 15.83 16.25 10.83 7.50 9.17 12.50
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 ß —¬ªí≠À“„π‡∫◊ÈÕßµâπ ®”‡ªìπµâÕß‡¢â“‰ª¥Ÿ„π ¿“æ
°“√‡≈’È¬ß®√‘ß„π‚√ß‡√◊Õππ—ÈπÊ ‡æ◊ËÕ‡ªìπ°“√¬◊π¬—π„Àâ
·πà™—¥Õ’°§√—ÈßÀπ÷Ëß

°“√·ª≈º≈µ—«‡≈¢∑’Ë‰¥â®“°‚ª√·°√¡§Õ¡æ‘«‡µÕ√å

‡ªìπ¢—ÈπµÕπ ÿ¥∑â “¬¢Õß°“√„™â‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å„πø“√å¡ ·≈–‡ªìπ¢—ÈπµÕπ∑’Ë ”§—≠¡“° ´÷Ëß
ºŸâ„™â®–µâÕß·ª≈º≈µ—«‡≈¢„π§Õ¡æ‘«‡µÕ√åπ—Èπ„Àâ∂Ÿ°µâÕß
‡æ◊ËÕ∑’ËºŸâ„™â®– “¡“√∂π” Ÿà°“√ªØ‘∫—µ‘°“√®√‘ß ‡æ◊ËÕ°“√
·°âªí≠À“À√◊Õ‡æ◊ËÕ°“√æ—≤π“ø“√å¡ µ“¡«—µ∂ÿª√– ß§å
À√◊Õ‡ªÑ“À¡“¬∑’Ë‰¥âµ—Èß‰«â „π∑’Ëπ’È¢Õ¬°µ—«Õ¬à“ß¢Õß°“√
·ª≈º≈µ—«·ª√∫“ßÕ¬à“ß∑’Ë¡’§«“¡ ”§—≠µàÕ ¡√√∂¿“æ
°“√º≈‘µ¢Õß ÿ°√ ¥—ßπ’È

1. NPD (Non Productive Day) À√◊Õ«—π∑’Ë‰¡à
„Àâº≈º≈‘µ

ª√–°Õ∫¥â«¬™à«ß‡«≈“ 3 ™à«ß„π«ß™’«‘µ¢Õß·¡à
æ—π∏ÿå ÿ°√ ‰¥â·°à

1.1 ASSI (arrival-to-successful service
interval) À√◊Õ™à«ßπ”‡¢â“∂÷ßº ¡µ‘¥ ‡ªìπ™à«ß∑’Ëπ” ÿ°√ “«
‡¢â“ø“√å¡®π∂÷ßº ¡µ‘¥ ´÷Ëß‡ªìπ™à«ß∑’Ë¬—ß‰¡à„Àâº≈º≈‘µ
√–¬–‡«≈“„π™à«ßπ’È®– —ÈπÀ√◊Õ¬“«¢÷Èπ°—∫Õ“¬ÿ ·≈–
πÈ”Àπ—° ÿ°√ “«∑’Ëπ”‡¢â“ø“√å¡ °“√®–·ª≈º≈µ—«‡≈¢«à“
¥’À√◊Õ‰¡à¥’¢÷Èπ°—∫π‚¬∫“¬ø“√å¡∑’Ëπ”·¡à “«√ÿàπ‡¢â“ø“√å¡
À√◊Õ·¡à “«·°à‡¢â“ø“√å¡ ‡™àπ ∂â“‡Õ“·¡à “«·°à‡¢â“ø“√å¡
§«√∑”°“√º ¡‰¥â‰¡à‡°‘π 20 «—πÀ≈—ß®“°π”‡¢â“·≈–
º ¡µ‘¥¥â«¬ ·µàÕ“®¡’∫“ß·¡à ™à«ß ASSI π’ÈÕ“®¬“«
π“π∂÷ß 50 «—πÀ√◊Õ‡°‘π°«à“π—Èπ ´÷Ëß·ª≈º≈‰¥â«à“π“π
‡°‘π‰ª ®–µâÕß‡√àß√—¥ºŸâªØ‘∫—µ‘„Àâµ√«® Õ∫·¡à “«§â“ß
°“√º ¡π’È∫àÕ¬§√—Èß¢÷Èπ

1.2 WSSI (weaning-to-successful service
interval) À√◊Õ™à«ßÀ¬à“π¡∂÷ßº ¡µ‘¥ ‡ªìπ™à«ß®“°À¬à“π¡
∂÷ßº ¡µ‘¥ „π∫“ß·¡àÕ“®µâÕß∑”°“√º ¡ 2 À√◊Õ 3
§√—Èß®÷ß®– —¡ƒ∑∏‘º≈ ∑”„Àâ™à«ß‡«≈“π’Èπ“πÕÕ°‰ª‚¥¬
‰¡à‡°‘¥º≈º≈‘µ„¥Ê °“√·°â‰¢°ÁµâÕß∑”°“√«‘‡§√“–Àå°àÕπ
«à“ πà“®–¡’ “‡Àµÿ¡“®“°‡√◊ËÕß„¥ ‡™àπ πÈ”‡™◊ÈÕ §πº ¡
À√◊Õ ·¡àæ—π∏ÿå

1.3. LWCI (last weaning-to-culling
interval) À√◊Õ™à«ßÀ¬à“π¡∂÷ß§—¥∑‘ÈßÕÕ°®“°ø“√å¡ ‡ªìπ
™à«ßÀ¬à“π¡·¡à ÿ°√∑âÕß ÿ¥∑â“¬®π∂÷ß§—¥∑‘ÈßÕÕ°®“°

ø“√å¡ „πø“√å¡∑’Ë¡’°“√®—¥°“√ø“√å¡‰¡à¥’ºŸâªØ‘∫—µ‘ß“π
Õ“®À≈ß≈◊¡·¡à∑’ËµâÕß¢“¬∑‘Èßπ’È ∑”„Àâ™à«ß‡«≈“ LWCI π“π

2. PSY (Pig / Sow / Year) À√◊Õ®”π«π≈Ÿ°/
·¡à/ªï

°“√„™âµ—«‡≈¢®”π«π≈Ÿ°/·¡à/ªï„π°“√ª√–‡¡‘π
º≈ ¡√√∂¿“æ°“√º≈‘µ¢Õß·¡àæ—π∏ÿå‡ªìπ¡“µ√∞“π “°≈
∑’Ëπ‘¬¡∑”°—π∑—Ë«‰ª ·µà®–µâÕß‡¢â“„®§«“¡À¡“¬·≈– Ÿµ√
°“√§”π«≥¢Õß PSY π’È¥â«¬‡ ¡Õ °≈à“«§◊Õ

- P À√◊Õ®”π«π≈Ÿ° ¡’§«“¡À¡“¬ 3 ·∫∫
‰¥â·°à ®”π«π≈Ÿ°‡°‘¥∑—ÈßÀ¡¥ À√◊Õ ®”π«π≈Ÿ°‡°‘¥¡’™’«‘µ
À√◊Õ®”π«π≈Ÿ°À¬à“π¡

- S À√◊Õ·¡à ¡’§«“¡À¡“¬‰¥â 2 ·∫∫ §◊Õ ·¡à
∑’Ë¡’∑—ÈßÀ¡¥„πø“√å¡ À√◊Õ ‡©æ“–·¡à∑’Ë°”≈—ß„Àâº≈º≈‘µ
‚¥¬‰¡à√«¡·¡à “«∑’Ë¬—ß‰¡à‰¥âº ¡ ·≈–‰¡à√«¡·¡à·°à∑’Ë
‡µ√’¬¡§—¥∑‘Èß

- Y À√◊Õªï ÷́ËßÕ“®„™â®”π«π 365 «—π À√◊Õ
365.25 «—π (‡æ√“–∑ÿ°Ê 4 ªï®–¡’ 366 «—π)

„π‚ª√·°√¡§Õ¡æ‘«‡µÕ√åÀ≈“¬‚ª√·°√¡Õ“®
æ∫ PSY À≈“¬·∫∫ ‡™àπ ®”π«π≈Ÿ°‡°‘¥∑—ÈßÀ¡¥/·¡à
∑—ÈßÀ¡¥/ªï ®”π«π≈Ÿ°‡°‘¥∑—ÈßÀ¡¥/·¡à„Àâ≈Ÿ°/ªï ®”π«π
≈Ÿ°‡°‘¥¡’™’«‘µ/·¡à∑—ÈßÀ¡¥/ªï ®”π«π≈Ÿ°‡°‘¥¡’™’«‘µ/·¡à„Àâ
≈Ÿ°/ªï ®”π«π≈Ÿ°À¬à“π¡/·¡à∑—ÈßÀ¡¥/ªï À√◊Õ ®”π«π≈Ÿ°
À¬à“π¡/·¡à„Àâ≈Ÿ°/ªï ¥—ßπ—Èπ°“√®–‡≈◊Õ°„™âÀ—«¢âÕ„¥¡“
æ‘®“√≥“ ®–µâÕß¢÷Èπ°—∫√Ÿª·∫∫°“√«‘‡§√“–Àå«à“ À—«¢âÕ„¥
®–‡À¡“– ¡·≈–µ√ß°—∫«—µ∂ÿª√– ß§å¢Õß°“√∑”√“¬ß“π
„π‡√◊ËÕßπ—Èπ¡“°∑’Ë ÿ¥

3. ADG (Average Daily Gain) À√◊ÕÕ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ/µ—«/«—π

°“√§‘¥Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ/µ—«/«—π ¡’«‘∏’§‘¥
 Õß·∫∫ ‰¥â·°à Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¥â“π°“√º≈‘µ
(physical ADG) §‘¥®“° ÿ°√∑ÿ°µ—«∑—Èß∑’Ë¡’™’«‘µ·≈–∑’Ë
µ“¬√–À«à“ß°“√‡≈’È¬ß Õ’°·∫∫Àπ÷Ëß §◊Õ Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ¥â“π°“√‡ß‘π (financial ADG) §‘¥‡©æ“– ÿ°√∑’Ë
¢“¬‰¥â‡ß‘π‡∑à“π—Èπ∑—Èß¡’™’«‘µ·≈–µ“¬·≈â«¢“¬ ·µà‰¡à§‘¥
 ÿ°√∑’Ëµ“¬·≈â«ΩíßÀ√◊Õ∑”≈“¬∑‘Èß∑’Ë‰¡à‰¥â‡ß‘π „π‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å∫“ß‚ª√·°√¡ ADG ¬—ß·∫àß‰¥â‡ªìπÀ≈“¬
™à«ß ‡™àπ ADG °“√º≈‘µ ™à«ßÕπÿ∫“≈ 7-25 °° ADG
°“√‡ß‘π ™à«ßÕπÿ∫“≈ 7-25 °° ADG °“√º≈‘µ ™à«ß¢ÿπ
7-105 °° ADG °“√‡ß‘π ™à«ß¢ÿπ 7-105 °° œ≈œ
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4. FCR (Feed Conversion Rate) À√◊ÕÕ—µ√“
°“√·≈°‡π◊ÈÕ

¡’«‘∏’§‘¥ Õß«‘∏’‡™àπ‡¥’¬«°—∫°“√§‘¥ ADG ‡™àπ
FCR °“√º≈‘µ ™à«ßÕπÿ∫“≈ 7-25 °° FCR °“√‡ß‘π
™à«ßÕπÿ∫“≈ 7-25 °° FCR °“√º≈‘µ ™à«ß¢ÿπ 7-105
°° FCR °“√‡ß‘π ™à«ß¢ÿπ 7-105 °° œ≈œ

5. µâπ∑ÿπ°“√º≈‘µ (Production cost)
·∫àß‰¥â‡ªìπÀ≈“¬·∫∫ ‡™àπ µâπ∑ÿπ°“√º≈‘µ/

πÈ”Àπ—° 100 °° ∑’Ëº≈‘µ µâπ∑ÿπ°“√º≈‘µ/πÈ”Àπ—° 100
°° ´“° µâπ∑ÿπ°“√º≈‘µ/·¡à∑—ÈßÀ¡¥/ªï µâπ∑ÿπ°“√º≈‘µ/
·¡à„Àâ≈Ÿ°/ªï œ≈œ

ªí®®—¬·Ààß§«“¡ ”‡√Á®„π°“√„™â§Õ¡æ‘«‡µÕ√å‡æ◊ËÕ

°“√∫√‘À“√·≈–®—¥°“√ø“√å¡

‡¡◊ËÕ‰¥âπ”§Õ¡æ‘«‡µÕ√å‡¢â“¡“„™â„πø“√å¡·≈â«
®–µâÕß„™â„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥·≈–§ÿâ¡§à“ ´÷Ëß®–µâÕß
ª√–°Õ∫¥â«¬ªí®®—¬À≈—°∑’Ë ”§—≠ §◊Õ

1. ∑ÿ°§π„π¢∫«π°“√º≈‘µ ÿ°√µâÕß„™âß“π
π—∫µ—Èß·µà‡®â“¢Õß°‘®°“√ ºŸâ®—¥°“√ø“√å¡  —µ«·æ∑¬åºŸâ
¥Ÿ·≈ ÿ¢¿“æ  —µ«∫“≈À—«Àπâ“¬Ÿπ‘µ æπ—°ß“π∫—≠™’ ‡ªìπµâπ
·µà≈–§π¡’¢Õ∫‡¢µ·≈–Àπâ“∑’Ë·µ°µà“ß°—π ·µà “¡“√∂
„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√åµ√«® Õ∫ À√◊Õª√–‡¡‘πº≈
À√◊Õ √ÿªº≈ß“πª√–®” —ª¥“Àå-ª√–®”‡¥◊Õπ‰¥â‚¥¬„™â
∞“π¢âÕ¡Ÿ≈‡¥’¬«°—π («‘«—≤πå, 1997)

2. °“√„™â§Õ¡æ‘«‡µÕ√å®–µâÕßªØ‘∫—µ‘Õ¬à“ß
µàÕ‡π◊ËÕß·≈–æ—≤π“µ≈Õ¥‡«≈“ ∑’Ë ”§—≠ §◊Õ ∫ÿ§≈“°√
ºŸâªØ‘∫—µ‘ß“π ∑’Ë®–µâÕß®—¥„Àâ¡’°“√Ωñ°Õ∫√¡°“√„™â
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡ªìπª√–®”Õ¬Ÿà‡ ¡Õ ‡æ◊ËÕ„Àâ∑—π
°—∫§«“¡°â“«Àπâ“ ‡æ◊ËÕ„Àâ°“√ªØ‘∫—µ‘ß“π„πÀπâ“∑’Ëµà“ßÊ
‰¥â‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥µ≈Õ¥‡«≈“

3. µâÕß √â“ß√–∫∫°“√∑”ß“π¥â«¬‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å·≈–µ—Èß‡ªÑ“À¡“¬°“√„™âß“π „π°“√ªØ‘∫—µ‘
°“√®√‘ß ®”‡ªìπ∑’Ë®–µâÕß √â“ß√–∫∫°“√∑”ß“π¥â«¬
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”À√—∫∑ÿ°µ”·ÀπàßÀπâ“∑’Ë„π
ø“√å¡ ·≈–ºŸâ„™â·µà≈–§πÀ√◊Õ·µà≈–µ”·ÀπàßÀπâ“∑’Ë®–
µâÕß¡’‡ªÑ“À¡“¬«à“®–∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕ¥Ÿ‡√◊ËÕß
Õ–‰√ («‘«—≤πå, 2002) ‡™àπ ‡®â“¢Õßø“√å¡¥Ÿµ—«‡≈¢√«¡
®”π«πæàÕæ—π∏ÿå-·¡àæ—π∏ÿå∑—ÈßÀ¡¥„πø“√å¡ µ—«‡≈¢®”π«π
≈Ÿ° ÿ°√À¬à“π¡∑’Ëº≈‘µ‰¥â∑—Èß‡¥◊Õπ ®”π«π≈Ÿ°À¬à“π¡/·¡à

∑—ÈßÀ¡¥/ªï„π·µà≈–‡¥◊Õπ ®”π«π ÿ°√∑’Ë́ ◊ÈÕ-¢“¬-µ“¬-¬â“¬-
∑”≈“¬„π·µà≈–‡¥◊Õπ ®”π«πÕ“À“√∑’Ë„™â ®”π«π§à“„™â®à“¬
µà“ßÊ„π·µà≈– —ª¥“ÀåÀ√◊Õ·µà≈–‡¥◊Õπ µâπ∑ÿπ°“√“º≈‘µ
≈Ÿ° ÿ°√ µâπ∑ÿπ°“√º≈‘µ ÿ°√¢ÿπ·µà≈–‡¥◊Õπ ‡ªìπµâπ
ºŸâ®—¥°“√ø“√å¡À√◊ÕÀ—«Àπâ“¬Ÿπ‘µµ√«® Õ∫°“√ªØ‘∫—µ‘
ß“πª√–®”«—π º ¡-§≈Õ¥-À¬à“π¡-‚ª√·°√¡ ÿ¢¿“æ
(‚ª√·°√¡«—§´’π) ‡ΩÑ“√–«—ß°“√º≈‘µ (production
monitoring) ‚¥¬µ√«® Õ∫º≈º≈‘µ·≈–§«“¡ Ÿ≠‡ ’¬
µ≈Õ¥‡«≈“ µ—Èß·µàÕ—µ√“º ¡µ‘¥‰ª®π∂÷ß ÿ°√¢ÿπ àß¢“¬
µ≈“¥ «‘‡§√“–Àåª√– ‘∑∏‘¿“æ‡ªìπ√“¬·¡à∑’ËÀ¬à“π¡„π
 —ª¥“Àåπ—Èπ µ√«® Õ∫ ¡√√∂¿“æ¢ÕßæàÕæ—π∏ÿå‡ªìπ√“¬
µ—«∑ÿ°‡¥◊Õπ  √ÿªº≈°“√«‘‡§√“–Àå·¡àæ—π∏ÿå‡ªìπ√“¬§√Õ°
À√◊Õ‡ªìπ√“¬ “¬æ—π∏ÿå ‡ªìπµâπ

 √ÿª

°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„πø“√å¡‡ªìπ§«“¡
®”‡ªìπ‡√àß¥à«π∑’Ëø“√å¡∑ÿ°ø“√å¡®–µâÕßæ—≤π“„Àâ‡°‘¥¢÷Èπ
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FIELD PERFORMANCE TESTING: HOW TO
ADJUST FOR VARIATIONS IN TEST WEIGHT

Nils Lundeheim

..

Abstract

Nils  Lundeheim

FIELD PERFORMANCE TESTING: HOW TO ADJUST FOR
VARIATIONS IN TEST WEIGHT

In breeding evaluation of growth rate and carcass composition of growing animals, the weight

of the animal at test (end of test period) is a function of growth rate. Fast growing animals are on

average heavier at test. In this report, a concept for pre-correction of records from field performance

testing of pigs, to the same test weight, is elaborated and analysed. Pre-correction resulted in 20-25%

increase in the estimated heritabilities (growth rate and sidefat thickness), compared with no correction
or inclusion of the linear regression on weight in the genetic analysis. Also, pre-correction resulted
in less unfavourable genetic correlations between the two traits of interest. This study shows
the importance of correct adjustment for variation in testing weight when estimating genetic
parameters, and when performing breeding evaluation based on information from field performance
testing.

Keywords :  Performance testing, genetic analysis, growth rate, sidefat thickness, pig

Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences, Funbo-Lovsta, 75597

Uppsala, Sweden



88 Thai J. Vet. Med.  Vol. 32  Supplement,  2002

∫∑§—¥¬àÕ

π‘≈ å ≈ÿπ‡¥Õ‡Œ¡

°“√∑¥≈Õß ¡√√∂¿“æ: «‘∏’°“√ª√—∫§«“¡·ª√ª√«π„π°“√∑¥ Õ∫πÈ”Àπ—°µ—«

°“√«‘‡§√“–Àå„π¥â“π°“√ª√—∫ª√ÿßæ—π∏ÿå ‡æ◊ËÕ¥Ÿ≈—°…≥–¢ÕßÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–§ÿ≥¿“æ´“°¢Õß ÿ°√

√ÿàπ-¢ÿπ πÈ”Àπ—°µ—«¢Õß —µ«å„π™à«ß ‘Èπ ÿ¥°“√∑¥ Õ∫¡’º≈µàÕ°“√§”π«≥Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ  —µ«å∑’Ë‚µ‡√Á«‚¥¬

‡©≈’Ë¬®–¡’πÈ”Àπ—°¡“°°«à“„π«—π∑’Ë∑”°“√∑¥ Õ∫ ∫∑§«“¡©∫—∫π’È · ¥ß∂÷ß·π«∑“ß∑’Ë„™â„π°“√ª√—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

°“√∫—π∑÷°„π¿“§ π“¡ ‡æ◊ËÕ„™â„π°“√∑¥ Õ∫ ¡√√∂¿“æ¢Õß°“√„Àâº≈º≈‘µ„π ÿ°√ ‡æ◊ËÕ„Àâ “¡“√∂§”π«≥„ÀâπÈ”

Àπ—°„π«—π∑’Ë∑¥ Õ∫‡∑à“°—π ®“°°“√ª√—∫¢âÕ¡Ÿ≈°àÕπ∑”°“√«‘‡§√“–Àåæ∫«à“ Õ—µ√“°“√∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡‡æ‘Ë¡¢÷Èπ

∂÷ß 20-25% (Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–§«“¡Àπ“‰¢¡—π —πÀ≈—ß) ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â¢âÕ¡Ÿ≈∑’Ë‰¡à¡’°“√ª√—∫

À√◊Õ°“√„™â°“√ª√—∫‚¥¬„ àπÈ”Àπ—°µ—«‡ªìπµ—«·ª√√à«¡„π ¡°“√∂¥∂Õ¬ πÕ°®“°π’È¬—ßæ∫«à“°“√ª√—∫¢âÕ¡Ÿ≈°àÕπ

π”¡“„™â¬—ß∑”„Àâ≈¥§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡∑’Ë‰¡àµâÕß°“√®“°∑—Èß Õß≈—°…≥–∑’Ë∑”°“√∑¥ Õ∫¥â«¬ °“√»÷°…“§√—Èß

π’È· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠¢Õß°“√ª√—∫¢âÕ¡Ÿ≈¢ÕßπÈ”Àπ—°∑’Ë·µ°µà“ß°—π„π«—π∑¥ Õ∫ °àÕππ”¢âÕ¡Ÿ≈¡“„™â„π

°“√ª√–‡¡‘π≈—°…≥–∑“ßæ—π∏ÿ°√√¡ ·≈–°àÕππ”¢âÕ¡Ÿ≈‡À≈à“π’È¡“„™â„π°“√«‘‡§√“–Àå∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑¥ Õ∫

 ¡√√∂¿“æ„π°“√„Àâº≈º≈‘µ¢Õß ÿ°√

§” ”§—≠ :  °“√∑¥ Õ∫ ¡√√∂¿“æ°“√„Àâº≈º≈‘µ °“√«‘‡§√“–Àå∑“ßæ—π∏ÿ°√√¡ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ §«“¡Àπ“

‰¢¡—π —πÀ≈—ß  ÿ°√

impractical situation, a correction of the recorded

information to a constant live weight must be

performed. Very seldom are field performance

tested pigs re-tested, which makes correction to a

constant testing weight complicated.

As an example: two pigs (one fast growing

and one slow growing) were just below the weight

threshold at testing. On the next testing occasion,

the fast growing one will be heavier than the slow

growing one. The faster the pig is growing, the

heavier will it be at testing. Also, fat deposition is

generally increasing with the weight of the pig.

Thus, the fast growing pigs will be fatter than they

should have been if testing took place more

frequent in the herd. Another factor which will

cause variation in testing weight is that since testing

Introduction
Field performance testing, focusing on the

growth rate and fat deposition of growing pigs in

nucleus herds, is today an important part of pig

breeding evaluation. Within most pig breeding

organisations, testing, i.e. measuring of fat thickness

and weight of the pigs, is performed only once

for each pig. For an individual herd, testing is

performed at intervals of 2-3 weeks, when a

technician is visiting the herd. A common basic

requirement is that the tested pigs must have

reached a certain weight to be tested and of course

there will thus be a variation in the testing weight

(above that minimum weight).

The ideal situation would be to test all

pigs at the same live weight, but since this is an
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according to this calculated growth rate (fast;

medium and slow). For these three groups, growth

curves were estimated, both for the interval

between birth and 84 days, as well as between 70

and 110 kg live weight. The statistical model (PROC

MIXED) included, besides the random effect of

the pig, the linear, quadratic and cubic regressions

on the age of the pig.

For each pig, having at least three weight

recordings in the interval 80 to 110 kg, the linear

regression of weight on age in this interval was

calculated. As a second step, the regression of this

regression coefficient on growth rate from birth

until 100 kg was estimated. The results from these

analyses were used for pre-correction of growth

rate in data 2, where the pigs were weighed only

once.

Data 2: Genetic analyses were performed

within breed for the following traits:

a) Growth rate from birth until testing (GR)

b) Sidefat thickness measured at testing

(FAT)

c) Growth rate from birth until testing,

pre-corrected for any variation in testing weight

(GR_c)

d) Sidefat thickness, pre-corrected for the

influence of testing weight (FAT_c)

The statistical model included the fixed

effects of sex (male/female), birth parity number

(1; 2; 3; 4+), birth litter size (number of piglets

born alive; -6; 7;.....16; 17+), herd-year-two

month-combinations (153 (L) and 152 (Y) classes)

and the random effects of litter and animal.

Three bivariate analyses were performed:

#1. GR and FAT

#2. GR and FAT (for both, the linear

regression on testing weight was included in the

model)

is often performed pen-wise, some pigs that have

passed the weight threshold at one testing occasion

will not be tested until the next time the technician

comes.

This report will try to elucidate how this

correction to a constant testing weight could/should

be performed, when the tested pigs are weighed

only once.

Materials
This study is based on analysis of two

separate data sets:

1. Fattening pigs (three-breed-crosses)

kept at the research station Funbo-Lovsta (Swedish

University of Agricultural Sciences). This data

comprises information on 500 individuals raised in

the years 2000 and 2001, weighed every 2 or 3 weeks

from birth until slaughter (> 105 kg live weight).

2. Data on ultrasonically tested purebred

Landrace (L) and Yorkshire (Y) pigs, extracted from

the Swedish pig breeding organisation Quality

Genetic's database. Performance testing took place

between the weights 85 and 130 kg. In total,

information on 19,347 (L) and 16,300 (Y) pigs,

born in 1999 and 2000, from 13 (L) and 14 (Y)

nucleus herds were included in the analyses.

Statistical analyses
Handling and editing the data and phenotypic

analyses were performed using SAS software (SAS

Institute Inc., 1989). The genetic analyses were

performed using DMU software (Jensen and

Madsen, 1994).

Data 1: Growth rates from birth until 100 kg

were calculated (starting weight was set at 1.5 kg;

and for the final weight, the weight closest to 100

kg, within the range 92 to 108 kg, was chosen).

The pigs were grouped in three equally sized groups

..
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#3. GR_c and FAT_c

Results and Discussion
The average growth rate for the pigs in data

1 was 615 grams/day. In Fig. 1, the estimated

growth curves are shown for the three groups of

pigs (average daily gain: 677; 626 and 578 grams).

There would seem to be only minor differences

in the slope of the growth curves to around 100 kg

between the three groups of pigs. The average pig

gained 950 grams / day in the interval 80 to 110 kg.

There was a significant regression of this slope on

growth rates from birth until 100 kg: +1 gram per

gram/day. Thus, pigs with a growth rate (birth to

100 kg) of 50 grams/day above mean, grew on

average 1000 (950 + 50) grams/day in the interval

around 100 kg live weight.

Based on the above findings, a formula for

correcting growth rate to 100 kg testing weight

was constructed for data 2 [average growth rate was

for both breeds 580 grams/day; weight is given in

kg and age is in days]:

GR_c=(weight-(weight-100)-1.5))/(age-((weight-

100)/(0.95+0.001*(GR-580)))

In words: the number of kg's between

actual testing weight and 100 kg are deducted or

added in the nominator, and the estimated

corresponding number of days these kg's would

have needed are deducted or added from the

denominator.

For sidefat thickness, an "ad hock" linear

correction was applied:

FAT_c = FAT- (weight-100)*0.1

In words: for each kg increase in testing

weight, 0.1 mm was deducted from the recorded

fat depth.

The percentage distributions of the tested

animals, by weight for each breed, are presented

in Fig. 2. It can be concluded that the majority of

the pigs, for both breeds, are tested in the interval

85 kg - 110 kg, but even so 10-12% of all pigs that

were tested were above 110 kg.

In Fig. 3, the average uncorrected growth rate

in relation to testing weight is shown. The linkage

between testing weight and growth rate is obvious.

The overall correlations between testing weight

and GR were +0.64 (L) and +0.54 (Y) and between

testing weight and GR_c +0.37 (L) and +0.27 (Y).

The corresponding correlations for FAT were +0.43

(L) and +0.39 (Y) and for FAT_c -0.01 (L) and

0.00 (Y).

The regression coefficients (analysis #2) of

GR on testing weight were very similar for both

breeds: +4.5 g per day / kg, and for FAT on testing

weight +0.1 mm/kg. For growth rate, the correction

performed by the inclusion of the linear regression

on the testing weight led to a double correction,

compared with the pre-correction according to the

formula presented above. Pre-correction resulted

in 20-25% increase in the estimated heritabilities,

compared with the two other alternatives that were

analysed. Compared with the bivariate analysis #1,

alternatives #2 and  #3 resulted in less unfavourable

genetic correlations between the two traits of

interest.

This study shows the importance of correct

adjustment for variation in testing weight when

estimating genetic parameters, and when

performing breeding evaluation based on

information from field performance testing.
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Table 1. Estimated heritabilities, genetic correlations and residual correlations for / between growth

rate and sidefat thickness in Landrace

Heritability

Analysis Growth rate Sidefat Gen. corr. Env. corr.

GR + FAT 0.16 0.28 +0.35 +0.47

GR + FAT (regr) 0.16 0.34 +0.29 +0.12

GR c + FAT c 0.19 0.34 +0.28 +0.13

Figure 1.   Increase in weight by age in 3 groups of pigs

Table 2. Estimated heritabilities, genetic correlations and residual correlations for / between growth

rate and sidefat thickness in Yorkshire

Heritability

Analysis Growth rate Sidefat Gen. corr. Env. corr.

GR + FAT 0.21 0.41 +0.43 +0.52

GR + FAT (regr) 0.20 0.41 +0.22 +0.18

GR c + FAT c 0.25 0.42 +0.30 +0.19
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Figure 2.   Percentage distribution of testing weight within breed

Figure 3.  Growth rate in relation to weight at test
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MONITORING THE GROW/FINISH HERD
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Abstract

John Deen1*  Suphot Wattanaphansak2

MONITORING THE GROW/FINISH HERD

Growing pigs are an integral part of any swine enterprise, yet the records are often of a lesser

extent and quality than that of the sow herd. It must be admitted that often grow/finish records are

more difficult to collect and assess. When we take the three classical production indices of growth

rate, feed conversion and mortality, the indices are often difficult to change. We propose that the

major indices are better listed as growth rate, feed conversion and attrition from potential output,

with the latter classification being made up of mortality, culls and pigs marketed below the

optimal marketing weight. When assessed in this manner, it appears that attrition of the grow/finish

population is a, if not the, major indicator of financial success.

To assess attrition loss, we need proper methods to identify optimal weights and values and

costs to reach those weights. The inability to maximize marginal revenues is a major impediment

in efficient operation of grow-out facilities.

Keywords :  Grow/finish, records, growth, variation.
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°“√µ√«®º≈º≈‘µΩŸß ÿ°√√ÿàπ·≈– ÿ°√¢ÿπ

 ÿ°√√–¬–√ÿàπ¢ÿπ ‡ªìπ™à«ß∑’Ë§«√„Àâ§«“¡ ”§—≠‡ªìπæ‘‡»… ·µà√–∫∫°“√‡°Á∫¢âÕ¡Ÿ≈¢Õß ÿ°√√–¬–√ÿàπ¢ÿπ∑’Ë„™âÕ¬Ÿà

¡’»—°¬¿“æ·≈–§ÿ≥¿“æ¥âÕ¬°«à“√–∫∫°“√‡°Á∫¢âÕ¡Ÿ≈¢Õß ÿ°√·¡àæ—π∏ÿå  ∑”„Àâ°“√‡°Á∫·≈–ª√–‡¡‘π§«“¡ ”‡√Á®¢Õß

¢âÕ¡Ÿ≈ ÿ°√™à«ß√ÿàπ¢ÿπ∑”‰¥â¬“° Õ—µ√“°“√‡µ‘∫‚µ Õ—µ√“°“√·≈°‡π◊ÈÕ ·≈–Õ—µ√“°“√µ“¬ ‡ªìπ¥√√™π’∫àß™’È§«“¡ ”‡√Á®

¢Õß ÿ°√√ÿàπ¢ÿπ ‡æ◊ËÕ°“√ª√–‡¡‘πº≈∑’Ë·¡àπ¬”¬‘Ëß¢÷Èπ §«√ª√–‡¡‘πÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ Õ—µ√“°“√·≈°‡π◊ÈÕ ·≈–°“√≈¥

≈ß¢Õß®”π«π ÿ°√®“° ÿ°√∑’Ë‰¥â¢“¬ Ÿàµ≈“¥ °“√≈¥≈ß¢Õß®”π«π ÿ°√√«¡∂÷ß Õ—µ√“°“√µ“¬ °“√§—¥∑‘Èß ·≈– ÿ°√∑’Ë¡’

πÈ”Àπ—°µË”°«à“¡“µ√∞“π ®“°°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈∑—ÈßÀ¡¥æ∫«à“ °“√ª√–‡¡‘πº≈®“° ®”π«π ÿ°√∑’Ë≈¥≈ß ‡ªìπ

¥√√™π’∑’Ë ”§—≠ ÿ¥„π°“√∫àß™’È§«“¡ ”‡√Á®∑“ß¥â“π‡»√…∞°‘®¢Õßø“√å¡

‡æ◊ËÕ°“√ª√–‡¡‘π§«“¡ Ÿ≠‡ ’¬¢Õß®”π«π ÿ°√∑’Ë≈¥≈ß ®–µâÕß¡’«‘∏’°“√∑’Ë “¡“√∂À“ πÈ”Àπ—° ÿ¥∑â“¬¢Õß ÿ°√

¢ÿπ∑’Ë‡À¡“– ¡°àÕπ àß¢“¬ §«“¡§ÿâ¡§à“ ·≈–√“§“‡∑à“‰√ ∂÷ß‰¥âº≈°”‰√®“°πÈ”Àπ—°π—Èπ¡“°∑’Ë ÿ¥ À“°‰¡à “¡“√∂À“º≈

°”‰√ Ÿß ÿ¥®“°°“√º≈‘µ ÿ°√ ®–‡ªìπªí®®—¬À≈—°∑’Ë¢—¥¢«“ß°“√ª√–‡¡‘πª√– ‘∑∏‘º≈¢Õß√–∫∫°“√‡≈’È¬ß ÿ°√√ÿàπ¢ÿπ

§” ”§—≠ :   ÿ°√√ÿàπ/¢ÿπ, °“√‡°Á∫¢âÕ¡Ÿ≈, °“√‡µ‘∫‚µ, §«“¡º—π·ª√

Introduction
Grow/Finish records are an odd category of

records within swine production. We know that they

are very important. We know that good grow/finish

performance is a major factor in being competitive

in this industry. Nonetheless, we find that in many

cases grow/finish records are only given a passing

emphasis in creating a proper monitoring system for

the modern swine farm (Whittemore, 1998).

Why is this the case? Many people have ar-

gued that there is little information to be gained out

of a grow/finish record-keeping system. We consider

this rather myopic as it is a major area of variation

between farms and if this is the case then we must

start measuring different things.  As we examined

the use of grow/finish records in the industry, we

found that in many cases this was true.  Grow/finish

records have been mostly used on a retrospective

basis and planning of a facility has only been based

on a poor understanding of historic performance.

When we examine the requirements for good grow/

finish performance, we came up with the following

three rules:

● The efficient use of inputs. We consider the major

inputs, more particularly variable inputs, to be
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simply feed.  Thus, feed efficiency has to remain

a major concern for monitoring.  However, feed

efficiency, we have found is relatively stable

within the same diet.  In our hands the major

predictors of feed efficiency changes are

increased mortality rates, increased marketing

weights and poor feeder adjustment.  We should

be able to monitor and adjust our estimates based

on the first two and weed out those farms that

are doing poorly with the latter.

● Capacity utilization.  We consider the other fixed

inputs to be labor and facilities and therefore,

we want to insure that the capacity is used

efficiently. Thus, planning the introduction of

pigs and looking closely at optimal turnover is

an important part of grow/finish management.

Nonetheless, we can not make it the primary

purpose as it has to be considered within the

realms of the other constraints in the barn. We,

therefore feel, that in many cases, maximization

of output, especially pounds per square foot, is

an ineffective measure.

● Improving the quality of the pigs so that profits

are maximized. This sounds intuitive and yet it

is rarely examined by the grow/finish record

keeping system. Too much of our time is spent

in cost minimization when in fact we should be

looking at areas that improve profitability.  This

is not an intuitive area and thus, increases the

complexity of grow/finish records.

In informal surveys, we studied swine pro-

ducers records for their growing pigs.  A fraction

had accurate estimates of days to market, fewer had

estimates of feed conversion, yet most could estimate

their sows reproductive performance.  It appears that

in comparison to reproductive records, we lack a

good definition of the growth process on many

farms.  This is of concern as more money is spent on

growing the pig than it takes to wean it. Most

consultants also agree that it is growing pig

performance that is a major predictor of the profita-

bility of the herd, unless it is under-inventoried

(Holtkamp, 1999).

On most farms, growth records are not

refined adequately to define, firstly, significant

changes in grower productivity.  Secondly, reports

based on these records are not detailed adequately,

to define the interrelationships to the same extent

that we are capable of performing, on reproductive

record-keeping systems, such as PigChamp®.

Thirdly, many record-keeping systems are

susceptible to bias, such as a reduction in feed

conversion as marketing weights decrease.

Descriptive Estimates

In most cases, the basic estimates recorded

are average daily gain, average daily feed intake,

mortality rate, morbidity rate, facility throughput and

cost per unit gain. If these are not provided, it is

possible to create rough estimates based on the

recollections of the producer. Without this basic

information, it is difficult to go forward. If there are
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problems in certain areas, it is possible to do further

analysis either by collecting further information or

by setting up prospective data collection to measure

the effect of certain interventions. This often involves

weighing pigs and feed, which is another factor

inhibiting further analysis.  A breakdown of

methods could be as follows:

1. Mortality and morbidity rates.  Of course,

pathological and clinical examination of affected

pigs is needed, but even more, an examination of

the patterns of mortality is often useful.  If the

mortality can be graphed against the age of pig and/

or the calendar date, patterns of mortality can be

defined and precipitating circumstances are often

seen.  In many cases, mortality is associated with

seasonal changes in temperature or certain periods

that may coincide with feed changes or increases

in competition within the pen (Maes et al, 2001).

2. Average daily gain.  Again, it is best to

graph average daily gain against the age of the pig

and also compare average daily gain with and

without the inclusion of mortality and culls.  In many

cases, average daily gain does flatten out at

approximately 70 kg liveweight.  This may reflect a

number of combined occurrences including

respiratory disease and crowding, as well as feed

changes.  The average daily gain is often best

compared separately between barrows and gilts to

ascertain that both genders are being affected

equally.

3. Feed efficiency.  Even though feed is the

major cost in our grow/finish barns, we often have

a poor handle on its utilization. Feed efficiency

changes over the life of the pig, with drastic

changes occurring in certain genotypes. This is

especially important to evaluate, as we consider

increasing carcass size.  Feed wastage is difficult to

measure and yet always worthwhile. Seasonal

variations in feed efficiency are also important to

monitor, as using pig feed to keep them warm is

expensive under most rearing regimes.

4. Average daily feed intake. Though this

indice is relatively easy to monitor in all-in:all-out

barns, it is just beginning to be used as an indirect

measure for pig growth and pig health. We are

beginning to use load cells under feed bins to get

day-to-day measurements of feed disappearance.

This has been quite successful in predicting

grow-out performance.

5. Facility throughput.  The number of pigs

marketed per pig space per year is a good measure

of the efficient utilization of the facility and the

capital required.  Clean-out regimes can be compared

and monitored.

6. Feed costs per pig. This measurement is

a combination of feed costs and feed efficiency. It

is a strong indice to use to justify the minimization

of feed costs and can be calculated relatively easily

if other indices are already calculated.

7. Quality and thus the value of the output.

Most of the costs of quality that have been seen at

this point have been the cost of not conforming to

packer specifications.  Unfortunately, these are

most often estimated in retrospect.

When we combine these different variables

into a profit model, there are three main areas for

controlling swine production. Though we can

emphasize the feed costs, it is only when we control



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 97

feed conversion that there is adequate control

(Losinger, 1998).  We can also emphasize average

daily gain, but improved average daily gain must

allow better facility utilization and throughput

(Deen, 2000). Finally, it is the quality and the value

of the output that should be examined more closely.

In our emphasis, we have grouped those pigs that

have grown slowly and thus are at a light weight

at marketing, with mortality and those that were

culled at an earlier stage (Brumm, 1995).

Figure 1 shows the results of an analysis in a

large Midwestern American system where we

examined 104 closeouts. We looked at the conversion

rates adjusted for mortality, average daily gain when

culls and lightweights are not included, and then

grouped mortality, culls and light weights together.

We justify this grouping as the causes appear to be

quite similar, centering on disease and the inability

to compete. Based on this analysis, the majority of

the variations in profitability per group, is in this

latter category. This is important to emphasize, as

in many cases, it is average daily gain and the

conversion ratio that have received too much

attention and it is the quality of the output that

should deserve more attention (Deen, 1999).

This type of quality problem is called a

conformance quality concern. Of course we

understand the lack of conformance and the costs

of mortality. These are opportunity costs of lost

output of the valuable product. It is because of the

light weights and culls that we often underestimate

the losses due to nonconformance.

Figure 1. Components of variation of profit

between closeouts

Figure 2. Value of market hogs across differing

weights

Figure 3. Marginal value, cost and profit across

differing weights



98 Thai J. Vet. Med.  Vol. 32  Supplement,  2002

The first step is to estimate the value of pigs

at different weights.  Figure 2 shows such an estimate

based on marketing records from an American

production system. These value curves will differ

from system to system and country to country but

inevitably exhibit the fact that smaller pigs are worth

less money. This curve is across different weights

at a set base price ($0.45/lb).  This can be estimated

by historic performance or an accurate model of

carcass characteristics. In this case it is based upon

the estimate of backfat vs. weight and the grade and

weight penalties. The smoothed value curve takes

into account the inaccuracies of weight and carcass

characteristics using a normalized average with a

standard deviation of six pounds.

A more useful method of viewing Figure 2 is

as marginal value curves, as shown in Figure 3. This

shows in better detail the need for smoothing as the

raw marginal value curve is difficult to interpret.

Marginal value is simply the added value of the pig

for each additional pound of gain.

Once we have an accurate measure of

marginal value, we can calculate the marginal

profit, provided we have a good estimate of the

marginal costs. In most cases the only significant

marginal cost is feed. With a good estimate of

marginal feed conversion, a marginal cost curve

can be estimated, as shown in Figure 3. In this

figure marginal value minus marginal costs equals

marginal profit. The optimal time for marketing is

when there is no more profit to be made or when

marginal value equals the marginal cost.

Sort loss occurs when the pig is marketed, at

less than or greater than, the optimal weight.  If the

pig is sold at a light weight there is lost opportunity

to gain the marginal profits shown in Figure 3. If

the pig is sold at a heavier weight there are actual

losses in value and additional costs. The cumulated

costs create the non-conformance curve shown in

Figure 4, note that such a loss is substantially more

than the classical sort loss, as defined simply by

the demerits charged by the grading grid.

We define the classical sort loss as those

losses due to demerits from the packer. There are

also losses due to the fact that pigs are sold at light

weights, where additional gains are made simply

because the value increases faster than the feed costs.

It is thus our argument that greater focus must

be placed on the slow-growing and poor  doing pigs.

It is an area that has led us to emphasize the quality

of pigs at entry and improvement of their growth

performance. However, the most important factor,

in our opinion is that the records reflect the true

losses that can be experienced by the farm. Best

estimates of sort loss and lack of conformance are

needed for proper financial management of the

farm.

Figure 4.   Loss function estimates
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THE IMPACT OF CROSS-FOSTERING
ON SWINE PRODUCTION

Suphot Wattanaphansak1*  Supol Luengyosluechakul1

Alejandro Larriestra2  John Deen2

Abstract
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THE IMPACT OF CROSS-FOSTERING ON SWINE PRODUCTION

Cross-fostering is a technique used in swine management systems to reduce preweaning

mortality rates, increase growth rates and reduce weight variations in litters. However, extensive

cross-fostering and moving piglets from one litter to another throughout the lactation period, can

decrease both weaning weights and growth rates. To avoid these impacts, limited cross-fostering

during the first few days of life, usually 1-3 days, should  be applied. The weak and small piglets

at birth should have special care and enough colostrum intake before cross-fostering is performed.
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Introduction
Two of the major aims during the suckling

period are to reduce preweaning mortality rates and

increase piglet bodyweights at weaning. Greater

weaning weight allows piglets to grow more

predictably during the nursery period. This article

focuses on the small piglets with low birth weights.

Birthweight is a key factor for piglet survival and

growth. It is positively correlated with survival rates

and weaning weights. Heavier piglets at birth have

higher survival rates and weaning weights at

weaning than the smaller ones (Neal and Irvin, 1991).

These results are consistent with those reported by

Gardner et al (1989) who compared the survival rates

of pigs weighing less than 0.8 kg and birthweights

of 2 kg or more. They found that the smaller piglets

had a 32% survival rate, whereas the larger ones had

a 97% survival rate. Piglets with a low birth weight

were unable to compete with their larger siblings

in getting enough colostrum and milk. This yielded

not only a higher risk of mortality and slow growth

before weaning, but also resulted in high mortality

and slow growth during the nursery period.

In farms with successful reproductive

management, sows produce a large number of live

pigs at farrowing. However, if the numbers of piglets

do not match the number of available teats, or the

sows do not have enough functional teats for the

piglets, there might be problems. In addition, too

large a litter size can also influence the piglets

survival rate. Stewart and Diekman (1989) reported

that piglets from smaller litters (6 piglets per sow)

had a higher survival rate and reached market weight

at 105 kg, earlier than those from larger litters. This

research also supports the concept of standardizing

the litter size after farrowing.
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Cross-fostering is a strategy widely used in

swine management to deal with preweaning

problems. The purpose of cross-fostering is to

increase survival rates and weaning weights. To

accomplish these objectives, the first important

activity is matching the number of piglets with sow

capacity. This requires matching the number of

piglets in the litter to fit  the number of functional

teats. The second important activity is grouping and

adjusting the size of piglets in the litter to minimize

any variations in birth weight. This requires one to

move 15-20% of the lightest and the heaviest

piglets from each litter (Straw et al., 1998b).

Many reports showed that cross-fostering

can increase survival rates in piglets (Marcatti,

1986; Neal and Irvin, 1991), especially for the

smaller piglets. Marcatti (1986) reported that piglets

with birth weights less than 0.8 kg had a mortality

rate when cross-fostered of 15.4%, while piglets

of a similar birth weight but not cross-fostered, had

a mortality rate four times greater, being about

62.5%.

The pattern of cross-fostering, in practice, has

had various alternatives for where piglets should

move and how they should be placed. Some

researchers recommend that the stronger piglets

should be fostered to new litters because they can

tolerate the new environmental stress better than

weaker piglets (Neal and Irvin, 1991), but it

depends on farm management and policy. In large

scale sow herds, the care of new born piglets is

under the judgment of trained caretakers. It is

important to educate workers to understand the

criteria they should follow when making a decision

on cross-fostering piglets. The format often

practiced in farrowing units, is either continuous

cross-fostering throughout the lactation period, or

limited cross-fostering which would occur only

during the first few days of life.

In continuous cross-fostering, piglets are

moved throughout the lactation period. Older

piglets are moved to the younger litters to equalize

weights at weaning. In North America, fostering

older piglets is normally practiced. Straw et al. (1997)

reported that 98% of farms used cross-fostering

techniques and 40% of the fostered piglets were

moved after one week of age. The expectation of

continuous cross-fostering is to create a uniform

body weight within litters by moving piglets and

maintaining beneficial effects in term of growth and

survival rate but Straw et al (1998a) contradicted

this belief. A positive result from continuous

cross-fostering was reported by Cutler et al. (1992),

when transferring individuals piglets back to

younger and smaller litters. On the other hand,

adverse effects from this procedure in growth

performance and mortality rate, have been

reported in many studies (Straw et al., 1998a; Robert

and Martineau, 2001; Wattanaphansak et al., 2002).

Under the limited cross-fostering style,

piglets are moved only at 1 or 2 days of age. The

reason is that the first 2 days after birth is the most

convenient time to rearrange the litter since, at this

time, piglets have not firmly established their teat

order. The teat order is set up during the first 2 days

and is relatively stable after the first week. It would

not be proper to transfer piglets to a litter after 3

days post-farrowing, since the teat order is
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established by the original residents and unused

glands will have dried up (Straw et al., 1998b)

Cross-fostering and pig performance

To maximize benefits, piglets weaned per

sow per year are an index that is increased by the

application of cross-fostering techniques. However,

overusing this tool can also lead to a reduction in

performance. Straw et al. (1997) demonstrated

that excessive cross-fostering decreases growth rate

by 20-25% in fostered piglets under a continuous

cross-fostering regime. The reduction of litter weight

variation was not attractive if it is associated with

stunted growth of the piglets. The slow growth not

only affected fostered piglets but also affected

resident piglets. The growth curve of transferred

piglets dramatically decreases when compared with

the resident piglets. However, the mortality rates

between the limited cross fostered and continuous

cross-fostered piglets were 8% and 8.8%

respectively and not significantly different.

Current research has shown a negative

effect of continuous cross-fostering, as it may

create lightweight pigs at weaning. Wattanaphansak

et al. (2002) has described that only cross fostered

piglets and those less than 1 kg at birth, were the

main risks for becoming a lightweight pig at

weaning (less than 3 kg). The growth performance

is also shown in table 1.

Table1. Comparison of growth performance

between non and cross-foster groups.

(Wattanaphansak et al., 2002)

Parameter   Non cross-foster  Continuous cross-foster

Number of 565 1018

piglets

Light weight 6.1 18.4

at birth (%)

Average birth 1.4 1.4

weight (kg)

Light weight at 8.9 26.0

weaning (%)

Average weaning 4.2 3.7

weight (kg)

Weaning age 16.5 16.6

(Days)

Average Daily 171.9 148.4

Grain (g)

In this study, continuous cross-fostering

created a higher number of lightweight piglets,
almost 3 times as many, when compared with non

cross-fostered litters. Lightweight pigs at weaning

experienced higher mortality and slower growth
during the nursery period (Larriestra et al., 2002).

The cause of lightweight and stunted growth of

cross-fostered piglets may be due to aggressive
fighting between adopted and resident piglets when

accessing teats. As a result, the amount of milk

consumed may have been limited (Robert and
Martineau, 2001).

The normal behavior of sows and piglets is

changed after repeated cross-fostering. Robert and
Martineau (2001) found that the sows became more

aggressive toward foster pigs, which is shown by

the snapping incidence. The sows look restless and
often show nervousness which disrupts nursing,

by standing up or sitting, before milk letdown. The

nursing intervals were also significantly lower in
foster sows.
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In addition, the behavior of adopted and

resident piglets also changed. Cross-fostering altered
the teat order system in the litter. Normally,

suckling piglets develop their own teat on the first

day of life and suckle the same teat until weaning.
When piglets establish a stable teat order,

competition among siblings is decreased (de Passill?

et al., 1988). When cross fostering is undertaken in
the herd, fighting between adopted and resident

piglets occurs. There is much more fighting and

squealing while the sow takes up her milking
position as the piglets wish to get the new teats as

soon as possible. A high number of body and face

lacerations were noticed in foster piglets, which
increases the risk of skin disease.

Principles and practice of cross-fostering piglets
These 10 principles were developed by

English (1993) for successfull cross-fostering:

1. Prepare piglets for fostering: Let the piglets
have enough colostrum from their own dam.

This is necessary for piglets may have to move
to a sow that has farrowed 1-3 days before

receiving her new piglets.

2. Foster promptly: After ensuring piglets have got
enough colostrum, they should be transferred

immediately.

3. Be kind to small and weak piglets: The smaller
and weaker populations should be the first

group of concern. If the caretaker thinks that

the weak piglets should be left with the
original sow then move the strong ones. On the

other hand, one should only move the small

piglets to new litters that have a similar birth
weight and a small litter size, when the

original sows are not suitable.

4. Assess the rearing capacity of the sow when
deciding on fostering: Evaluating the sow

capacity means that the sow should have

enough functional teats for all piglets when in
her nursing position.

5. Even up birthweights within litters by

cross-fostering: In larger herds, adjust for
piglets birth weight by cross-fostering between

the litters and ensuring that the smaller ones go

to the docile sow with fairly slender teats of
medium length and at the proper height,

suitable for feeding the smaller piglets.

6. Use suckling behavior to guide the fostering of
older piglets: When sows farrow overnight,

piglets may be 8 or more hours old before

transfer can take place. Suckling behavior
of piglets should be another criterion for

fostering. Piglets which can not establish their

own teats are the first candidates for fostering.
However, if a small piglet in a large litter, has a

stable suckling position, it is a good idea to

leave them with their siblings.
7. Make arrangements to have a surplus of

newborn piglets: In case of excess piglets or

agalactic sows, the largest newborn piglets
should be fostered to sows which have good

milk production and have farrowed about 1
week previously. To make room, the 1 week

old litter can be fostered to docile and milky

sows (nurse sows) that were weaned at the
normal stage. Leave one or two of the smallest

of her own piglets for up to 24 hours, to help

the new litter get established.
8. Colostrum sharing can be done soon after

birth, for piglets in very large litters. For

instance if there are 17-18 piglets in a litter
and no recipient sows available, it is

impossible to let all of the piglets suckle at

the same time. The largest 7-9 piglets should
be placed in a warm area for 2 hours, to allow

the smaller piglets    to suckle first.

9. Cater for ill-thriving piglets in older litters:
Piglets which are ill-thriving in older litters

because of malnutrition, rather than disease can

be fostered to newly farrowed sows. It is
necessary to ensure that the older piglets are
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matched in size and strength with their new

littermates.
10. Unused mammary glands take 3 days to dry

up: Surplus newborn piglets can be successfully

fostered onto sows which have farrowed within
3 days. In this case, the stronger piglets are

moved, leaving the smaller ones with their

own dam.
In summary, to succeed in cross-fostering,

the worker should be trained to apply the best

procedures for the herd. Cross-fostering
protocols should be monitored and evaluated

by using data analysis (Cruz et al., 2000).

Transferring piglets is not a good idea in all
situations. The plans may well depend on the

farm management system and herd health

status. The more concern that is shown to the
small and weak piglets, the more successful it

will be in cross-fostering. Wait until the piglets

get adequate colostrum after birth and then
move them as soon as possible, preferably

only once.
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THE INTRODUCTION OF PORCINE REPRODUCTIVE AND
RESPIRATORY SYNDROME VIRUS (PRRSV) SERONEGATIVE
REPLACEMENTS INTO PRRSV-SEROPOSITIVE HERDS

The Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) status of a herd
dictates how PRRSV-negative replacements are introduced into a herd. In a herd free of PRRSV,
the PRRSV-negative replacement can be readily introduced after a 21-day isolation period followed
by 21-days of acclimatization, which is to ensure the PRRSV status of the replacement pigs and to
expose them to other organisms that might exist in the herd. In a seropositive herd with or without
PRRSV circulating, the PRRSV-negative replacement cannot be readily introduced. The PRRSV-
negative replacement must be acclimatized by exposing them to the herd-specific strains of PRRSV
in order to develop immunity. The introduction of PRRSV-negative pigs without acclimatization
may lead to an outbreak of PRRS due to transmission from chronically infected sows. Prior to their
introduction into the breeding herd, they should have recovered from the infection and ceased virus
shedding. If a herd, positive for PRRSV, has the virus circulating, it is suggested restocking ceases
for 4-6 months, to achieve endemic levels of PRRSV (herd stabilization). Once the herd starts
weaning negative piglets, then restocking can resume. In a seropositive herd with no virus
circulating, it is not recommended to readily introduce PRRSV-negative replacements. The herd must
be evaluated for virus transmission by using sentinel pigs. If sentinel pigs remain negative, the
negative replacement can be introduced. In contrast, if the sentinel pigs seroconvert, those pigs
should be removed and the process started over again.
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Introduction
Since its first emergence in the late 1980s,

Porcine Reproductive and Respiratory Syndrome

Virus (PRRSV) has caused a significant economic

impact on the swine industry worldwide. It has

become increasingly established that it is econo-

mically advantageous to maintain herds free of

PRRSV. Therefore, several management protocols

have been used to control PRRSV with varying

degrees of success. Those protocols include total

depopulation followed by repopulation with

PRRSV-free replacement pigs (Andreasen et al.,

1998), partial herd depopulation such as the

depopulation of entire nursery units (Hassing et al.,

2000), the testing and removal of infected pigs

(Dee et al., 2001) and total herd vaccination with a

modified-live PRRSV vaccine (MLV) (Philips et al.,

2000). Temporary herd closure has been used to

control PRRSV as well (Torremorell and Baker,

2000; Torremorell et al., 2000). This protocol

involves closing the breeding herd to any new

replacements for an extended period of time to

permit the cessation or a significant reduction of

virus shedding, followed by restocking the

breeding herd with PRRSV-negative replacement

pigs.

PRRSV-negative replacement breeding

stock with the proper acclimatization prior to the

introduction into a herd is the key to control of

PRRSV from infected herds. The introduction of

PRRSV-negative pigs without acclimatization

may lead to an outbreak due to virus transmission
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from chronically infected sows. The introduction

of PRRSV-positive replacement gilts into a herd is

not recommended. Precaution is advised because

these pigs might be viremic upon arrival and serve

as a possible source of PRRSV to other pigs.

Moreover, they could potentially introduce other

strains of PRRSV that are antigenically different

from existing strains. Intramolecular recombination

between two distinct strains of wild-type PRRSV is

possible (Yuan et al., 1999). Such recombination

could potentially result in the emergence of a strain

of increased virulence. In such cases, cross

protection between strains may not exist and new

PRRSV outbreaks may occur in farms that have

been previously exposed to the virus.

The PRRSV status of a herd dictates how

PRRSV-negative replacement breeding stock

should be acclimatized properly prior to their

introduction. PRRSV-negative replacements can be

readily introduced into PRRSV-negative herd

after they have been in isolation unit for 21 days

followed by 21 days of acclimatization to ensure

the PRRSV status of incoming gilts and to expose

them to other organisms existing in the herd

(Harris, 1999). If a herd is PRRSV-seropositive with

or without the evidence of actively circulating

virus, then PRRSV-negative replacements should

be properly acclimatized. In addition, the utilization

of PRRSV negative semen and a strict biosecurity

program should be in place. The introduction of

PRRSV-negative replacement pigs into PRRSV-

seropositive herd can be accomplished by using

the steps described below.

Assuring the health status of PRRSV-negative

replacement breeding stock

Replacement breeding stock should be

obtained from herds free of PRRSV. Upon arrival,

pigs should be housed in an isolation unit for at

least 21-28 days prior to starting the acclimatization

procedures. The pigs should be tested serologically

for PRRSV antibodies. This isolation period allows

time to monitor the source of the replacements for

any evidence of PRRSV and is necessary to avoid

receiving pigs incubating the virus. In addition, it

prevents the introduction of other organisms that

might exist in the source herd or contaminate pigs

during transport. Ideally, the isolation facility should

be located on a site away from the breeding herd

(Dee, 1997)

Acclimatization of PRRSV-negative replacement

breeding stock prior to their introduction

Acclimatization is the process of exposing

replacement pigs to farm-specific strains of PRRSV

and allowing time for pigs to recover from

infection. The recovered pigs would expectedly

develop strong protective immunity against

PRRSV and stop shedding virus. Immune pigs are

protected from being re-infected with the same

strain of PRRSV (Lager, 1997).

The acclimatization stage is located on the

same site as the herd and its goal to expose

replacement pigs to the herd-specific strains of

PRRSV as well as other bacterial and viral agents

(Dee, 1997; Harris, 1999). The acclimatization

process is initiated by the feeding of tissues

infected with farm-specific PRRSV and/ or

exposure to infected pigs from the nursery or

finisher areas. The use of cull sows with recent

clinical manifestation of disease could be a poor

choice since they might not be shedding the virus

(Dee, 1997). The duration of the acclimatization

process is flexible and can range from 60-90 days

(Harris, 1999).
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Introduction of PRRSV negative pigs into a

seropositive herd with circulating virus present

If a herd seropositive for PRRSV also has a

high level of PRRSV circulation and/or PRRSV-

positive weaned pigs, then one can anticipate

continued virus circulation in the herd if PRRSV-

negative replacement pigs are introduced directly

into the herd without appropriate acclimatization.

These PRRSV-negative pigs will perpetuate

recurrent problems related to PRRS. Therefore, the

flow of breeding stock replacements may need to be

stopped for approximately 4 to 6 months to

achieve enzootic levels of the PRRSV (note: this

is generally referred to as stable herd). The

introduction of these replacement is similar to the

method used to introduce transmissible gastroen-

teritis virus (TGEV) negative replacements into a

TGEV-positive herd (Harris et al., 1987; Harris

and Wiseman, 1989).

In a PRRSV-positive herd with circulating

virus present, PRRSV-negative breeding stock of a

wide variation in age will need to be introduced into

the breeding herd to provide replacements for the

next 4-6 months of production. The entire herd is

immunized by natural exposure to the virus. The herd

is then closed to any replacements for the next 6

months. An off-site breeding project is utilized to

avoid production losses. Piglets are weaned off-site.

Serological tests and polymerase chain reaction are

used to monitor the PRRSV status of weaned pigs

from the sows. Once the system produces negative

weaned pigs, then the next restocking will follow

the steps described in the next topic. On a one-site

farm, grower pigs may have to be removed from the

production system for several weeks to eliminate

circulating virus because they are a potential source

of PRRSV.

In addition to natural exposure, Phillips

et al. (2000) has proposed using MLV in a mass

vaccination scheme, including PRRSV negative

stock after their introduction, to immunize an entire

herd. The herd is then closed to replacements for

6 months. As the herd became immune, it started

to produce PRRSV-negative pigs. If MLV is used

as suggested, it should not be used again.

Introduction of PRRSV-negative pigs into a

seropositive herd with no circulating virus

In a closed population, a herd seropositive

for PRRSV would eventually become negative for

the virus and start producing PRRSV-negative

weaned pigs. This scenario is often referred to as a

PRRSV stable herd. In these situations, it is based

on maintaining sufficient herd immunity to avoid

clinical disease in the sow herd. The following

steps should be followed: (1) growing pigs are

removed from contact with the sow herd; (2) no

pigs recently infected with PRRSV are used as

replacements for 4 months (production loss can be

avoided by breeding PRRSV negative replacements

off site); and (3) modified live vaccines should not

be used in the breeding herd or in the system. Once

the PRRSV-seropositive herd becomes negative for

virus and produces PRRSV-negative piglets, the

question then is when to start restocking with new

replacements for the breeding herd. In this situation,

PRRSV-negative replacements cannot be introduced

into the herd even though there is no evidence

of virus circulating. The recipient herd must be

evaluated for evidence of virus transmission.

A straightforward method to determine if a herd is

free of PRRSV is to introduce a limited number of

PRRSV free replacements as sentinel pigs. Pigs are

allowed interaction to occur for at least a month

and then sentinels are tested serologically. If they

remain seronegative for PRRSV, PRRSV-negative
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replacements can be introduced into a stable herd

after they have been in the isolation unit for 21 days

followed by at least 21 days of acclimatization to

expose them to other organisms existing in the herd.

A clear area of separation between existing pigs

and the new incoming replacements should be

established. Personnel movement between both

areas should be prohibited. Seropositive sows can

be removed through normal culling practices

(Henry et al., 2000).

If the replacements seroconvert, remove

them from the herd and extend the herd closure for

another 30-day period. Following removal, new

sentinels must be reintroduced again to start the

process over.

Exposure of PRRSV-negative isowean pigs as a

source of replacement breeding stock for herds

seropositive for PRRSV

Many producers have been using MLV to

expose isowean pigs to PRRSV while in isolation in

order to introduce replacements with a degree of

immunity to PRRSV. Isowean pigs (approximately

21 days of age) are obtained and held in isolation to

assure negative status for PRRSV. At 8 weeks of age,

MLV is administered. The pigs are held in isolation

until breeding age. In this situation, the sow herd

may or may not have circulating PRRSV. This

methodology has worked very well in many systems.

However, more research is needed to verify and

substantiate this method as a reliable approach for

the introduction of PRRSV negative replacements

in seropositive herds.

A recent paper from Torremorell et al. (2002)

suggested that it is possible to introduce PRRSV-

positive replacements into a PRRSV-positive herd.

PRRSV-negative weaned pigs were produced

from those systems as well. In the study, two groups

of PRRSV-positive replacements were housed

together in the acclimatization area for 70-100 days,

bred in an off-site finisher and farrowed in a

separated facility. Piglets were weaned at 5-7 days

of age to off-site nurseries. Of the 31 batches of

weaned pigs, three batches 2, 4, and 6 weeks after

birth were positive. In the acclimatization area, there

was no feedback or commingling with infected

pigs. The authors believe that it is crucial to hold

these gilts in the acclimatization area for a long

period, to allow pigs to develop solid immunity and

stop shedding the virus. More investigation is

needed to verify the virus status in this system

before it can be accepted as another strategy for

restocking the herd.

Conclusions
PRRSV-negative replacement breeding

stock are becoming more readily available even

though the majority of herds in the U.S. are

seropositive for the virus. The introduction of

replacement PRRSV positive animals into a herd is

not recommend. In most situations, it is preferable

to utilize PRRSV-negative pigs as replacements in

seropositive herds. In a herd negative for PRRSV,

PRRSV-negative replacements can readily be

introduced. In contrast if a herd is positive for

PRRSV with or without the virus circulation,

then negative replacements should be properly

acclimatized, to become immune against the herd

specific strain of PRRSV, prior to their introduction.
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‚√§ Porcine Intestinal Adenomatosis (PIA) Complex ·≈–

Porcine Prociferative Enteropathy (PPE) „π ÿ°√

∫ÿ≠¡’  —≠≠ ÿ®®“√’
1*
  ¡ß§≈ ‡µ™–°”æÿ

2

Abstract
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PORCINE INTESTINAL ADENOMATOSIS (PIA COMPLEX) AND

PORCINE PROLIFERATIVE ENTEROPATHY IN PIGS

An account of Porcine Intestinal Adenomatosis (PIA) complex is undertaking, based on the

experiences of the authors  and a review of the literatures. The article includes epidemiology of the

disease, both in Thailand and in foreign countries, the nature of the disease, clinical signs, pathology

and immunology. Diagnostic methods are also reviewed including their sensitivity and specificity. It is

concluded that chronic forms of PIA are more common than acute hemorrhagic forms which are

commonly seen in stressed young gilts and sows. The economic importance of PIA is rather

underestimated in Thailand.
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∫∑§—¥¬àÕ

∫ÿ≠¡’  —≠≠ ÿ®®“√’1* ¡ß§≈ ‡µ™–°”æÿ2

‚√§ Porcine Intestinal Adenomatosis (PIA Complex) ·≈– Porcine

Proliferative Enteropathy (PPE) „π ÿ°√

‡√◊ËÕß∑“ß«‘™“°“√∑’Ë‡¢’¬π¢÷Èπ®“°ª√– ∫°“√≥å·≈–°“√µ√«®‡Õ° “√∑“ß«‘™“°“√¢Õß‚√§ Porcine Intestinal

Adenomatosis Complex À√◊Õ∑’Ë‡√’¬°«à“ ‚√§ Porcine Proliferative Enteropathy (PPE) ‡°’Ë¬«°—∫√–∫“¥«‘∑¬“∑—Èß

„πª√–‡∑»‚¥¬·≈–µà“ßª√–‡∑» ≈—°…≥–¢Õß‚√§ Õ“°“√ æ¬“∏‘«‘∑¬“·≈–Õ‘¡¡Ÿπ«‘∑¬“ ‚√§ PIA complex ¡’∑—Èß·∫∫

acute ·≈– chronic forms ·µà à«π„À≠à‡ªìπ chronic form æ∫„π ÿ°√ “√·≈– ÿ°√π“ß‡¡◊ËÕ‡°‘¥¿“«–‡§√’¬¥  à«π

πâÕ¬‡ªìπ·∫∫ acute form ∑’Ë· ¥ßÕ“°“√∂à“¬‡ªìπ‡≈◊Õ¥ ‚√§ PIA „πª√–‡∑»‚¥¬‰¥â√—∫°“√ª√–‡¡‘π§«“¡ ”§—≠∑“ß

‡»√…∞°‘®µË”°«à“§«“¡‡ªìπ®√‘ß

§” ”§—≠ :  Porcine intestinal adenomatosis, PIA, PPE,  ÿ°√

∫∑π”

‚√§ Porcine intestinal adenomatosis (PIA)

complex ‡ªìπ‚√§ ”§—≠¢Õß ÿ°√™π‘¥Àπ÷Ëß „π«ß°“√

‡≈’È¬ß ÿ°√¢ÕßÕ‡¡√‘°“‚¥¬ U.S. National Pork Producer

®—¥„Àâ‡ªìπ‚√§∑’Ë ”§—≠Àπ÷Ëß„π·ª¥¢Õß‚√§∑’Ë‰¥â√—∫

§«“¡ π„®¡“°∑’Ë ÿ¥‡æ√“–¡’º≈∑“ß‡»√…∞°‘®§àÕπ¢â“ß

¡“°µàÕ°“√‡≈’È¬ß ÿ°√ (Veenhuizen et al., 2002)

‡π◊ËÕß®“°‚√§ PIA π’È¡’Õ“°“√ªÉ«¬·≈–√Õ¬‚√§∑’Ë

≈”‰ âµà“ß°—π‰ªµ“¡√–¬–‡«≈“·≈–§«“¡√ÿπ·√ß¢Õß‚√§

®÷ß∑”„Àâ¡’™◊ËÕ‡√’¬°µà“ßÊ °—π‡™àπ Porcine proliferative

enteropathy (PPE), Garden hose gut disease, necrotic

enteritis, hemorrhagic enteropathy, regional ileitis or

regional enteritis, terminal ileitis, proliferative ileitis

·≈–/À√◊Õ PIA complex

·µà‰¡à«à“®–¡’™◊ËÕ‡√’¬°µà“ß°—πÕ¬à“ß‰√ ∑ÿ°°≈ÿà¡

Õ“°“√®–¡’√Õ¬‚√§∑’Ë ”§—≠∑’Ë≈”‰ â‡À¡◊Õπ°—π §◊Õ ‡¬◊ËÕ∫ÿ

≈”‰ â‡≈Á° à«πª≈“¬ (Õ“®¡’∫“ß à«π¢Õß colon  à«π

µâπ·≈–≈”‰ â cecum √à«¡¥â«¬) Àπ“µ—« ‚¥¬‡°‘¥®“°

°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬™◊ËÕ Lawsonia intracellularis ´÷Ëß

æ∫¿“¬„π crypt cells ¢Õß‡¬◊ËÕ∫ÿ≈”‰ â  L. intracellularis

 “¡“√∂æ‘ Ÿ®πå„Àâ‡ÀÁπ‰¥â‚¥¬°“√¬âÕ¡ ’æ‘‡»… ‡™àπ  ’

Warthin starry stain ·∫§∑’‡√’¬µ—«π’È®–¡’≈—°…≥–‡ªìπ small

short curved or straight-rod Õ¬Ÿà¥â“π apical ends ¢Õß

crypt epithelium ∂â“¡Õß crypt ‡ªìπ√Ÿª«ß°≈¡¡’‡´≈≈å

‡¬◊ËÕ∫ÿ√Õ∫Ê ®–‡ÀÁπ°≈ÿà¡¢Õß L. intracellularis Õ¬Ÿà√Õ∫Ê

∑àÕ¢Õß Crypts

∂÷ß·¡â‚√§ PIA ®–‡ªìπ‚√§∑“ß‡¥‘πÕ“À“√∑’Ë

 ”§—≠¢Õß ÿ°√ ·µà¡’‚√§∑’Ë¡’≈—°…≥–§≈â“¬‚√§ PIA „π

 —µ«åµà“ßÊ ‡™àπ „π —µ«åøíπ·∑– µ√–°Ÿ≈ hamster (Frisk

and Wagner, 1977) ÀπŸ·√∑ (Vandenburghe et.al.,

1985) „π —µ«å°‘π‡π◊ÈÕ ‡™àπ  ÿπ—¢®‘Èß®Õ° (Eriksen and

Landsverk, 1985) „π —µ«å°‘πæ◊™ ‡™àπ ¡â“ (Duhamel
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and Wheeldon, 1982) „π —µ«å∑ÿ°™π‘¥∑’Ë°≈à“«¡“

·≈â«¢â“ßµâπ ∑ÿ°√“¬®–æ∫√Õ¬‚√§∑’Ë ”§—≠¢Õß PIA

§◊Õ proliferation ¢Õß intestinal mucosa ·≈– æ∫

intracellular bacteria ∑’Ë¡’≈—°…≥–§≈â“¬ Lawsonia

intracellularis ®“°°“√∑¥≈Õß„π —µ«å∑¥≈Õß·≈–æ‘ Ÿ®πå

¥â«¬«‘∏’ in situ immunostaining ·≈– DNA analysis ¡’

·π«‚πâ¡«à“‡™◊ÈÕ Lawsonia spp. µ—«‡¥’¬«°—π “¡“√∂

∑”„Àâ‡°‘¥‚√§‰¥â„π —µ«åÀ≈“¬™π‘¥ (McOrist and

Gebhart,1999)

Õÿ∫—µ‘°“√≥å

‚√§ PIA complex æ∫‰¥â∑—Ë«‚≈° ¡’√“¬ß“π

°“√æ∫„πª√–‡∑»ÕÕ ‡µ√‡≈’¬ ‡∫≈‡¬’¬¡ ∫√“ ‘́≈ ·§π“¥“

‡¥π¡“√å° Ω√—Ëß‡»  °√’° ‡π‡∏Õ√å·≈π¥å ‰Õ√å·≈π¥å ‡¡Á°´‘‚°

π‘«´’·≈π¥å ‚ª·≈π¥å Õ“ø√‘°“„µâ  «’‡¥π Õ—ß°ƒ… Õ‡¡√‘°“

 ”À√—∫„π‡Õ‡™’¬µ–«—πÕÕ°æ∫„π ≠’ËªÿÉπ ‰µâÀ«—π ·≈–

‰∑¬ (Rowland and Lawson, 1992) ·≈–ª√–¡“≥«à“

√âÕ¬≈– 30 ¢ÕßΩŸß ÿ°√„π·µà≈–ª√–‡∑»‡ªìπ‚√§ PIA

·≈–„πÕ‡¡√‘°“æ∫«à“¡’ ∂‘µ‘°“√‡ªìπ‚√§ PIA ™π‘¥ acute

hemorrhagic enteropathy ‡æ‘Ë¡¢÷Èπ„πø“√å¡ ÿ°√ ¡—¬„À¡à

∑’Ë‡≈’È¬ß‡ªìπ√–∫∫Õÿµ “À°√√¡∑’Ë„™â·∫∫ multisite system

(Winkelman, 1996)

‚√§ PIA ¡’√“¬ß“π„πª√–‡∑»‰∑¬¡“π“π·≈â«

µ—Èß·µàªï 2528 (§—¡¿’√å ·≈–§≥–, 1985) ·≈– («√«‘∑¬å

·≈–§≥–, 1985) ·µà‡ªìπ°“√√“¬ß“π°“√æ∫‚√§„π

ø“√å¡‡©æ“–·Ààß‡∑à“π—Èπ ‡∑à“∑’Ë∑√“∫¬—ß‰¡à¡’ºŸâ„¥ ”√«®

§«“¡™ÿ°¢Õß‚√§Õ¬à“ß‡ªìπ√–∫∫„π¿“§µà“ßÊ „π

ª√–‡∑»‰∑¬ ·µà®“°°“√ Õ∫∂“¡ —µ«·æ∑¬åºŸâ‡™’Ë¬«™“≠

¥â“π ÿ°√¢Õß‰∑¬ æ∫«à“¡’‚√§ PIA Õÿ∫—µ‘¢÷Èπ∑—Ë«‰ª∑ÿ°

¿“§¢Õßª√–‡∑» °“√æ∫‚√§ PIA ¥—ß°≈à“«¡—°‡ªìπ·∫∫

acute hemorrhagic enteropathy „π ÿ°√ “«∑¥·∑π

À≈—ß√—∫‡¢â“ø“√å¡À√◊Õ ÿ°√π“ß∑’Ë¡’¿“«–‡§√’¬¥ ‡™àπ °àÕπ

À√◊ÕÀ≈—ß§≈Õ¥ ‚¥¬∑—ÈßÀ¡¥®–· ¥ßÕ“°“√∂à“¬‡À≈«

ª√‘¡“≥¡“° ¡Ÿ≈ªπ‡≈◊Õ¥ ’¥”·¥ß (tarry feces)

 ”À√—∫Õÿ∫—µ‘°“√≥å¢Õß‚√§ PIA „π ÿ°√À≈—ß

À¬à“π¡À√◊Õ ÿ°√¢ÿπ™à«ßÕ“¬ÿ 4-20  —ª¥“Àå ´÷Ëß¡—°‡ªìπ

™à«ß∑’Ë¡’‚√§π’È™ÿ° ·µàÕ“°“√∂à“¬‡ªìπ‡≈◊Õ¥‰¡à‡¥àπ™—¥ ¬—ß

‰¡à¡’°“√»÷°…“«‘®—¬°—π¡“° ·≈–‡æ√“–Õ“°“√∂à“¬‡À≈«

„π ÿ°√‡À≈à“π’ÈÕ“®¡’≈—°…≥–§≈â“¬°—∫‚√§∑“ß‡¥‘π

Õ“À“√Õ◊ËπÊ ‡™àπ ‚√§ salmonellosis À√◊Õ swine

dysentery ‡ªìπµâπ

 “‡Àµÿ

 “‡Àµÿ¢Õß‚√§ PIA §◊Õ Lawsonia intracellularis

´÷Ëß‡ªìπ·∫§∑’‡√’¬√Ÿª·∑àß µ√ßÀ√◊Õ‚§âßßÕ‡≈Á°πâÕ¬ ª≈“¬

¡πÀ√◊Õ‡√’¬« ¡’¢π“¥ 1.25-1.75 x 0.25-0.43 ‰¡§√Õπ

·≈–‡ªìπ obligate intracellular bacteria æ∫„π

proliferated crypt epithelium cells ¢Õß≈”‰ â‡≈Á°‚¥¬

‡©æ“– à«π ileum √Õ¬‚√§¢Õß‚√§ PIA æ∫‡ªìπ§√—Èß

·√°„π ÿ°√‚¥¬ Biester and Schwarte „πªï 1930 ·µà

 “¡“√∂‡æ“–‡≈’È¬ß‡™◊ÈÕ„π‡´≈≈å‡æ“–‡≈’È¬ß‰¥â‚¥¬ Lawson

et al. (1993) ´÷ËßÀà“ß°—π∂÷ß 63 ªï L. intracellularis

‰¡à “¡“√∂‡æ“–‡≈’È¬ß‰¥â∫πÕ“À“√‡≈’È¬ß ‡™◊ÈÕ∏√√¡¥“ ‡™àπ

blood agar ·µà “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π‡´≈≈å‡æ“–

‡≈’È¬ß (cell culture) ‡™àπ IEC-18 ®“° rat enterocytes

(Lawson et al.,1993) À√◊Õ IPE-J2 ÷́Ëß‰¥â¡“®“°

enterocytes ¢Õß ÿ°√ (McOrist et al.,1995)

«‘∏’°“√∑’Ë·∫§∑’‡√’¬™π‘¥π’È ‡¢â“‡´≈≈å¢Õß‡¬◊ËÕ∫ÿ

≈”‰ â §≈â“¬°—∫ obligatory intracellular bacteria ∫“ß

™π‘¥ ‡™àπ Rickettsia spp °“√∑’ËµâÕßæ÷Ëßæ“·≈–‡®√‘≠

¿“¬„π‡´≈≈å enterocytes ‡¢â“„®«à“µâÕßÕ“»—¬ preformed

triphosphate À√◊Õ·À≈àßæ≈—ßß“πÕ◊ËπÊ ¢Õß enterocytes

„π°“√‡®√‘≠‡µ‘∫‚µ (McOrist et al., 1995)

·µà∂÷ß·¡â®–æ∫√Õ¬‚√§¢Õß‚√§ PIA „π ÿ°√

‡ªìπ§√—Èß·√°„πªï 1930 (Biester and Schwarte, 1931)

°Áµ“¡ ·µà¬—ß‰¡à¡’ºŸâ„¥ “¡“√∂µ√«®æ∫ intracellular

bacteria ‰¥â ®π„πªï 1974 Rowland ·≈–§≥–  “¡“√∂

æ‘ Ÿ®πåæ∫‰¥â«à“ proliferative intestinal lesions ‡À≈à“π—Èπ
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¡’ intracellular bacteria Õ¬Ÿà‚¥¬°“√»÷°…“¥â«¬°≈âÕß

®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·≈–‚¥¬«‘∏’°“√¬âÕ¡™‘Èπ‡π◊ÈÕ¥â«¬

 ’ silver stains ∫“ß™π‘¥ ‡™àπ Warthin starry stain

„π¬ÿ‚√ª (Smith et al.,1996) æ∫«à“ ÿ°√∑’Ëµ‘¥

‡™◊ÈÕ L. intracellularis  “¡“√∂¢—∫‡™◊ÈÕÕÕ°¡“°—∫¡Ÿ≈

 ÿ°√À≈—ß®“°‰¥â√—∫‡™◊ÈÕª√–¡“≥ 13-70 «—π ·≈–‡¡◊ËÕ

∑¥ Õ∫‡™◊ÈÕ„π¡Ÿ≈ ÿ°√‚¥¬«‘∏’°“√ polymerase chain

reaction ®–„Àâº≈∫«°

°“√°àÕ‚√§

‚√§ PIA  “¡“√∂∑”„Àâ‡°‘¥‰¥â„π —µ«å∑¥≈Õß

‚¥¬°“√ªÑÕπ‡™◊ÈÕ L. intracellularis À√◊ÕªÑÕπ‡¬◊ËÕ∫ÿ

≈”‰ â ÿ°√ à«π∑’Ë‡ªìπ‚√§ ∑”„Àâ‡°‘¥‚√§‰¥â∑—Èß„π ÿ°√

ª°µ‘∑—Ë«‰ª∑’Ë¡’§«“¡‰«µàÕ‚√§ (conventional susceptible

pigs) ·≈– ÿ°√ª≈Õ¥‡™◊ÈÕ (gnotobiotic pigs) „π°√≥’

 ÿ°√ª≈Õ¥‡™◊ÈÕπ’ÈµâÕß¡’°“√ªÑÕπ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë ‡ªìπ

normal gut flora „Àâ ÿ°√°àÕπ°“√ªÑÕπ¥â«¬ pure

culture ¢Õß‡™◊ÈÕ L. intracellularis (McOrist et al., 1993;

McOrist et al., 1994)

‚¥¬°“√∑¥ Õ∫¥—ß°≈à“« “¡“√∂æ∫intracellular

bacteria ·≈–æ¬“∏‘ ¿“æÀ√◊Õ√Õ¬‚√§¢Õß PIA ∑’Ë

≈”‰ â ÿ°√∑¥≈Õß 8-10 «—π À≈—ß°“√ªÑÕπ‡™◊ÈÕ ·≈–√Õ¬

‚√§¡’§«“¡√ÿπ·√ß Ÿß ÿ¥À√◊Õ‡¥àπ™—¥∑’Ëª√–¡“≥ 21 «—π

À≈—ß°“√ªÑÕπ „π ÿ°√À¬à“π¡„À¡à∑’Ë„™â∑¥≈Õß¥—ß°≈à“«

√âÕ¬≈– 50 ¢Õß ÿ°√∑—ÈßÀ¡¥· ¥ßÕ“°“√∑âÕß√à«ßÀ≈—ß

°“√ªÑÕπ‡™◊ÈÕª√–¡“≥ 2-3  —ª¥“Àå (Mapother et al.,

1987) ≈Ÿ° ÿ°√‡°‘¥„À¡à∑’Ë‰«µàÕ‚√§  “¡“√∂‡ªìπ‚√§

π’È‰¥â∂â“‰¥â√—∫‡™◊ÈÕ L. intracellularis ‚¥¬‡°‘¥Õ“°“√ªÉ«¬

7-14 «—π (McOrist et al.,1993)

‡¡◊ËÕ ÿ°√‰¥â√—∫‡™◊ÈÕ L. intracellularis ®–·∑√°

ºà“π‡¢â“ crypt cells ¢Õß‡¬◊ËÕ∫ÿ≈”‰ â·≈–¡’°“√·∫àßµ—«

·≈–‡æ‘Ë¡®”π«π¡“°¢÷Èπ¿“¬„π‰´‚µæ≈“ ¡¢Õß‡´≈≈å

·≈–¡’§«“¡ “¡“√∂∑”„Àâ crypt cells ·∫àßµ—«‰ª‡√◊ËÕ¬Ê

‚¥¬‰¡à¡’°“√·°àµ—« (maturation) ÷́Ëß«‘∏’°“√∑’Ë·∫§∑’‡√’¬

∑”„Àâ crypt cells ‰¡à “¡“√∂ ‚µ‡µÁ¡«—¬‰¥âπ’È¬—ß‰¡à¡’ºŸâ„¥

∑√“∫·πàπÕπ ·µà„π∑’Ë ÿ¥‡¬◊ËÕ∫ÿ≈”‰ â®–Àπ“µ—«¢÷Èπ¡“°

∂â“¡Õß¥â«¬µ“‡ª≈à“®–æ∫ thickened longitudinal ·≈–

transverse folds (corrugated mucosa) ‚¥¬‡©æ“–∑’Ë

ileum  à«πª≈“¬´÷Ëß‡ªìπ≈—°…≥–¢Õß‚√§π’È

Õ“°“√ªÉ«¬

Õ“°“√ªÉ«¬¢Õß‚√§ PIA „π ÿ°√¡’ 2 ≈—°…≥–

§◊Õ ·∫∫‡©’¬∫æ≈—π (acute form) ·≈– ·∫∫‡√◊ÈÕ√—ß (chronic

form) ·∫∫‡√◊ÈÕ√—ß¡—°æ∫‰¥â∫àÕ¬∑’Ë ÿ¥ ·≈–¡—°æ∫„π

 ÿ°√™à«ßÀ≈—ßÀ¬à“π¡‚¥¬‡©æ“–„π™à«ßÕ“¬ÿ 6-20  —ª¥“Àå

(ª√–¡“≥ 7-60 °‘‚≈°√—¡)

·∫∫‡√◊ÈÕ√—ß Õ“°“√¢Õß‚√§ PIA ·∫∫‡√◊ÈÕ√—ß

¡’µ—Èß·µàÕ¬à“ßÕàÕπ®π·∑∫®– —ß‡°µÕ“°“√ªÉ«¬‰¡à‰¥â

¬°‡«âπ°“√‚µ™â“ ®π∂÷ß™π‘¥∑’Ë¡’∑âÕß√à«ß ºÕ¡ ·µà

Õ¬à“ß‰√°Áµ“¡∑ÿ°µ—«®–¡’√Õ¬‚√§∑’Ë≈”‰ â‡≈Á° à«π ileum

(chronic proliferative enteropathy) Õ“°“√∑âÕß√à«ß

(diarrhoea) ¡—°‡ªìπÕ¬à“ßÕàÕπ (mild to moderate

degree) ¡Ÿ≈‡À≈«  ’ª°µ‘ ‡∑“À√◊Õ‡À≈◊Õß ·≈–Õ“°“√

∑âÕß√à«ß¡—°®–æ∫‡¥àπ™—¥„π°√≥’∑’Ë≈”‰ â„À≠à à«π colon

¡’√Õ¬‚√§¥â«¬  ÿ°√ªÉ«¬∫“ßµ—«®–¡’≈—°…≥–ºÕ¡ ∑âÕß

·ø∫ (slab-sided pigs) ‡π◊ËÕß®“°‚√§ PIA ·∫∫‡√◊ÈÕ√—ß

„π ÿ°√¢ÿπ „π√“¬∑’Ë‰¡à· ¥ßÕ“°“√∑âÕß√à«ßÕ¬à“ß‡¥àπ™—¥

«‘∏’∑’Ë¥’«‘∏’Àπ÷Ëß„π°“√æ‘®“√≥“«‘‡§√“–Àå‚√§ §◊Õ °“√

¥ŸÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ (ADG) ·≈–Õ—µ√“°“√·≈°‡π◊ÈÕ

(FCR) §«∫§Ÿà‰ª°—∫°“√µ√«®À“Õ“°“√ªÉ«¬‰ª¥â«¬

°“√Õ—°‡ ∫‡√◊ÈÕ√—ß¢Õß‚√§ PIA „π ÿ°√∫“ßµ—«

®–∑”„Àâ≈”‰ â‡≈Á° à«π∑’ËÕ—°‡ ∫‡°‘¥‡π◊ÈÕµ“¬∑’Ë ‡¬◊ËÕ∫ÿ

≈”‰ âæ√âÕ¡‰ª°—∫°“√Àπ“µ—«¢Õß‡¬◊ËÕ∫ÿ≈”‰ â¡“° ∑”„Àâ

≈”‰ â à«π∑’Ë‡ªìπ‚√§¡’≈—°…≥–·¢Áß§≈â“¬∑àÕπÈ” (hose pipe

gut, necrotic enteritis, regional ileitis) ∫“ßµ—«‡ªìπ¡“°

®π≈”‰ â∑–≈ÿ·≈– ÿ°√µ“¬¥â«¬Õ“°“√‡¬◊ËÕ∫ÿ™àÕß∑âÕß
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√Ÿª∑’Ë 2 ≈”‰ â®“° ÿ°√ “«∑’Ë∂à“¬‡ªìπ‡≈◊Õ¥  ¡’‡≈◊Õ¥ÕÕ° ·≈–¡’°“√Àπ“µ—«¢Õß‡¬◊ËÕ∫ÿ≈”‰ â (mucosa) ‡ÀÁπ

longitudinal folds Àπ“™—¥‡®π

√Ÿª∑’Ë 1  ‚√§ PIA „π ÿ°√ “« ∂à“¬‡ªìπ‡≈◊Õ¥
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√Ÿª∑’Ë 4  à«π¢Õß‡¬◊ËÕ∫ÿ≈”‰ â∑’ËÀπ“µ—« (»√™’È) · ¥ß‡™◊ÈÕ·∫§∑’‡√’¬ Lawsonia intracellularis ∑’Ë apical ends „π

‰´‚µæ≈“ ¡¢Õß hyperplastic crypt epithelium (Warthin-Starry stain)

√Ÿª∑’Ë 3 ¿“æ®ÿ≈æ¬“∏‘«‘∑¬“¢Õß≈”‰ â‡≈Á° ileum · ¥ß hyperplasia ·≈– hypertrophy ¢Õß crypt epithelium

∑”„Àâ‡¬◊ËÕ∫ÿ≈”‰ âÀπ“µ—« (H&E stain)



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 119

Õ—°‡ ∫ (perforation peritonitis)

·∫∫‡©’¬∫æ≈—π (acute form) µ√ß¢â“¡°—∫·∫∫

‡√◊ÈÕ√—ß acute PIA ¡—°æ∫„π ÿ°√∑’Ë¡’Õ“¬ÿ¡“°°«à“ §◊Õ

¡—°æ∫„π™à«ßÕ“¬ÿ 4-12 ‡¥◊ÕπÀ√◊Õ„π ÿ°√·¡àæ—π∏ÿå∑’Ë¡’

Õ“¬ÿ 1-2 ªï ‚¥¬· ¥ßÕ“°“√∂à“¬‡À≈«ÕÕ°¡“‡ªìπª√‘¡“≥

¡“° ¡Ÿ≈¡’‡≈◊Õ¥ªπ ’·¥ßÀ√◊Õ ’¥” (black on tarry

feces) (√Ÿª∑’Ë 1)  ÿ°√ªÉ«¬®–¡’≈—°…≥–º‘«Àπ—ß´’¥¢“« ®“°

¿“«–‚≈À‘µ®“ßÕ¬à“ß¡“°·≈–¡—°µ“¬ ·µà∫“ßµ—«°Áµ“¬

¥â«¬Õ“°“√´’¥¡“°Õ¬à“ß‡¥’¬«‰¡à∂à“¬‡ªìπ‡≈◊Õ¥ ‡æ√“–«à“¡’

‡≈◊Õ¥ÕÕ°Õ¬à“ß√ÿπ·√ß„π≈”‰ â ª°µ‘ ÿ°√∑’Ë· ¥ßÕ“°“√

≈—°…≥–∂à“¬‡ªìπ‡≈◊Õ¥À√◊Õ´’¥¡“°π’Èª√–¡“≥§√÷ËßÀπ÷Ëß

®–µ“¬ „π·¡à ÿ°√∑âÕß‚¥¬¡“°¡—°·∑âß≈Ÿ°À≈—ß®“°· ¥ß

Õ“°“√¿“¬„π 6 «—π (Beers,1984)

 ÿ°√∑’Ë‡ªìπ‡√◊ÈÕ√—ß∫“ßµ—«Õ“®®–À“¬®“°‚√§‰¥â

‚¥¬ ÿ°√®–· ¥ßÕ“°“√ª°µ‘ 4-10  —ª¥“ÀåÀ≈—ß· ¥ß

Õ“°“√ªÉ«¬∂â“À“°«à“‰¡à¡’‚√§Õ◊Ëπ·∑√° ấÕπ  ÿ°√®–°‘π

Õ“À“√‰¥âª°µ‘·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®–‡ªìπª°µ‘„π

‡«≈“µàÕ¡“ ·µà∫“ßµ—«Õ“°“√¢Õß‚√§®–‡ªìπµàÕ‰ª®π

 ÿ°√Õ“¬ÿ∂÷ß àß‚√ß¶à“ (28-30  —ª¥“Àå)  ÿ°√æ«°π’È®–

‚µ™â“ ·≈–„™â‡«≈“¡“°¢÷Èπ°«à“ª°µ‘°«à“®–‰¥âπÈ”Àπ—° àß

‚√ß¶à“ ¡’°“√»÷°…“‰«â«à“‚√§ PIA ®–∑”„Àâ ÿ°√ªÉ«¬‚µ

™â“≈ß‚¥¬ ADG ®–≈¥≈ß∂÷ß√âÕ¬≈– 6-20 ·≈– FCR

®–¡“°¢÷Èπ√âÕ¬≈– 6-20 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ÿ°√ª°µ‘

(Gogolewski et al., 1991)

°“√«‘π‘®©—¬

°“√«‘π‘®©—¬‚√§ PIA Õ“®·∫àßÕÕ°‡ªìπ 2 «‘∏’§◊Õ

1. °“√ —ß‡°µÕ“°“√ªÉ«¬ (Clinical obser-

vation) °“√ —ß‡°µÕ“°“√ªÉ«¬ ÿ°√∑’Ë‡ªìπ‚√§ PIA ‡ªìπ

«‘∏’°“√∑’Ë‰¥âº≈‰¡à·πàπÕπ ‚¥¬‡©æ“–„π ÿ°√‡≈Á°·≈–

 ÿ°√¢ÿπ∑’Ë· ¥ßÕ“°“√∑âÕß√à«ß ´÷Ëß¡’°“√∂à“¬¡Ÿ≈‡À≈«

 ’‡À≈◊ÕßÀ√◊Õ‡∑“ ÷́Ëß∂◊Õ‡ªìπÕ“°“√∑’Ë‰¡à®”‡æ“– ‡æ√“–

Õ“°“√∑âÕß√à«ß¥—ß°≈à“« “¡“√∂æ∫‰¥â„π‚√§Õ◊ËπÊ ‡™àπ

‚√§ salmonellosis À√◊Õ∫‘¥¡Ÿ°‡≈◊Õ¥ ‡ªìπµâπ ·µàÕ¬à“ß

‰√°Áµ“¡∂â“Õ“°“√∑âÕß√à«ßæ∫„π ÿ°√ “«·≈– ÿ°√æ—π∏ÿå

∑’Ë¡’Õ“°“√∂à“¬‡À≈«®”π«π¡“° ¡Ÿ≈ ’¥”À√◊Õ¥”·¥ß µ—«´’¥

Õ“°“√¥—ß°≈à“«π’È àÕ‡§â“«à“‡ªìπÕ“°“√¢Õß‚√§ PIA Õ¬à“ß

¡“°‚¥¬¡“°¡—°æ∫„π¿“«–‡§√’¬¥ ‡™àπ  ÿ°√ “«À≈—ß

√—∫‡¢â“ø“√å¡„À¡àÀ√◊Õ·¡à ÿ°√Õÿâ¡∑âÕß„°≈â§≈Õ¥À√◊Õ

À≈—ß§≈Õ¥

2. °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√  “¡“√∂·∫àß

ÕÕ°‡ªìπ 2 ™π‘¥§◊Õ

2.1 °“√µ√«®À≈—ß ÿ°√µ“¬À√◊Õ°“√

™—π Ÿµ√´“° (µ“√“ß∑’Ë 1) π—∫«à“‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥·≈–„™â

°—π¡“°∑’Ë ÿ¥ (gold standard technique) „π°“√«‘π‘®©—¬

‚√§ PIA „π ÿ°√„πªí®®ÿ∫—π ‡æ√“–„Àâº≈∂Ÿ°µâÕß ª√–À¬—¥

§à“„™â®à“¬πâÕ¬ ·≈–√«¥‡√Á« ‚¥¬„™â‡«≈“ª√–¡“≥ 2-3 «—π

À≈—ß°“√™—π Ÿµ√´“°‡∑à“π—Èπ®–‰¥âº≈°“√µ√«®∑’Ë “¡“√∂

¬◊π¬—π‚√§π’È‰¥â ‚¥¬Õ“»—¬°“√µ√«®À“√Õ¬‚√§∑’Ë¡’

≈—°…≥–¢Õß‚√§ PIA ∑’Ë≈”‰ â‡≈Á° ileum  à«πª≈“¬ ∑’Ë

¡’≈—°…≥–‡¬◊ËÕ∫ÿ≈”‰ âÀπ“µ—« (√Ÿª∑’Ë 2) ·≈–∑”°“√µ—¥‡°Á∫

™‘Èπ‡π◊ÈÕ≈”‰ â à«π∑’ËÀπ“¥—ß°≈à“«·™à„π 10% buffered

formalin π“π 12-24 ™—Ë«‚¡ß ·≈â«π”¡“Ωíß„πæ“√“øîπ

·≈–µ—¥™‘Èπ‡π◊ÈÕÀπ“ 5-6 ‰¡§√Õπ ¬âÕ¡¥â«¬ ’ hematoxylin

·≈– eosin ·≈–¬âÕ¡ ’æ‘‡»…∑’Ë‡√’¬°«à“ çWarthin-Starry

silver stainé ®– “¡“√∂æ∫ intracellular bacteria §◊Õ

L. intracellularis ‡ÀÁπ‡ªìπ·∫§∑’‡√’¬√Ÿª·∑àßµ√ßÀ√◊Õ

‚§âßßÕ ’¥”„π‰´‚µæ≈“ ¡  à«π apical end ¢Õß crypt

epithelium (√Ÿª∑’Ë 3 ·≈– 4)

2.2 °“√«‘π‘®©—¬‚√§ PIA „π ÿ°√∑’Ë¬—ß¡’

™’«‘µ  ÿ°√∑’Ë‡ªìπ‚√§·≈–°”≈—ß¡’ active lesion ∑’Ë‡¬◊ËÕ∫ÿ

≈”‰ â¡—°®–¡’°“√¢—∫‡™◊ÈÕÕÕ°¡“°—∫¡Ÿ≈ °“√µ√«®∑“ßÀâÕß

ªØ‘∫—µ‘°“√¡’¥—ßµ“√“ß∑’Ë 2
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µ“√“ß∑’Ë 1  °“√µ√«®«‘‡§√“–Àå‚√§®“° ÿ°√µ“¬

«‘∏’°“√µ√«® √Õ¬‚√§/º≈

Necropsy - °“√Àπ“µ—«¢Õß≈”‰ â‡≈Á° ileum  à«πª≈“¬ (Õ“®æ∫∑’Ë≈”‰ â colon  à«πµâπÀ√◊Õ

cecum)

Histopathology - hyperplasia ¢Õß crypt cells ∑’Ë à«πª≈“¬¢Õß ileum, inflammatory cells „π

lamina propria necrotic cells „π crypt lumina

Special stains - ¬âÕ¡™‘Èπ‡π◊ÈÕ ileum ∑’ËÀπ“µ—«¥â«¬ Warthin-starry silver stain À√◊Õ modified

Ziehl-Nelsen stain ‚¥¬‡©æ“– Warthin-starry stain ®–æ∫·∫§∑’‡√’¬√Ÿª·∑àß

(rod-shaped) ¢π“¥‡≈Á°µ√ßÀ√◊Õ‚§âßßÕ‡≈Á°πâÕ¬„π apical ends ¢Õß crypt cells

∑’Ë‡°‘¥ hyperplasia ¢π“¥·∫§∑’‡√’¬ª√–¡“≥ 1.25-1.75 x 0.25-0.43 ‰¡§√Õπ

PCR (ileum mucosa) - ‡ªìπ«‘∏’°“√µ√«®À“ L. intracellularis ∑’Ë¡’§«“¡‰« ∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫ IFA ·≈–

Warthin-Starry stain ·≈– °“√µ√«® PCR ®“°¡Ÿ≈ ‡æ√“– ÿ°√ªÉ«¬∫“ßµ—«‰¡à¢—∫

‡™◊ÈÕ L. intracellularis À√◊Õ¢—∫ÕÕ°¡“πâÕ¬

«‘∏’°“√µ√«® µ—«Õ¬à“ß (specimen) À¡“¬‡Àµÿ

PCR* ¡Ÿ≈ ÿ°√**** - „™â L. intracellularis-specific primer

IFA** ¡Ÿ≈ ÿ°√ - Specific hyperimmune rabbit serum
- Specific anti L. intracellularis monoclonal

antibody
IFA ´’√—¡               -

ELISA*** ¡Ÿ≈ ÿ°√ - Whole bacterial antigen

*Polymerase chain reaction
**Immuno fluorescent antibody technique ¡’ºŸâ°≈à“««à“¡’§«“¡‰«¡“°°«à“ PCR ‚¥¬ “¡“√∂∫Õ°‰¥â«à“ ÿ°√‡§¬µ‘¥
‡™◊ÈÕ L. intracellularis ¡“°àÕπÀ√◊Õ‰¡à (Knittle et al., 1998)
***Enzyme Linked Immunosorbent Assay
****„™â¡Ÿ≈ ¥ À√◊Õ∑’Ë‡°Á∫√—°…“‰«â∑’Ë 4o´. À√◊ÕµË”°«à“ ·≈–§«√‡ªìπ¡Ÿ≈ ÿ°√∑’ËÕ¬Ÿà„π™à«ßÕ“¬ÿ 6-10  —ª¥“Àå ´÷Ëß‡ªìπ
™à«ßÕ“¬ÿ∑’Ë¡—°‡ªìπ‚√§ Ÿß ÿ¥ ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë¡’ª√‘¡“≥ 102-105 µ—«/¡Ÿ≈ 1 °√—¡  “¡“√∂µ√«®æ∫‰¥â¥â«¬ PCR
(McOrist and Gebhart, 1999)

µ“√“ß∑’Ë 2  °“√µ√«®«‘π‘®©—¬‚√§ PIA ∑“ßÀâÕßªØ‘∫—µ‘°“√„π ÿ°√¡’™’«‘µ
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°“√«‘π‘®©—¬·¬°·¬–

‚√§ PIA complex ‚¥¬‡©æ“–„π à«π∑’Ë‡ªìπ°—∫

 ÿ°√¢ÿπ¡—°¡’ªí≠À“„π°“√«‘π‘®©—¬‚√§∑“ßÕ“°“√ªÉ«¬

‡æ√“–Õ“°“√∑âÕß√à«ß ∂à“¬‡À≈« °Á “¡“√∂æ∫‰¥â„π

À≈“¬Ê ‚√§∑’Ë ”§—≠¢Õß ÿ°√ ‡™àπ ‚√§ salmonellosis

‚√§∫‘¥¡Ÿ°‡≈◊Õ¥ (swine dysentery) ∑’Ë‡°‘¥®“°‡™◊ÈÕ

Brachyspira (Serpulina) hyodysenteriae À√◊Õ‚√§

∑’Ë‡°‘¥®“°‡™◊ÈÕ Brachyspira piliscoli infection ·≈–

Brachyspira spp. Õ◊ËπÊ ‚√§ Campylobacter spp. enteritis,

Oesophagogastric ulcer ∑’Ë∑”„Àâ ÿ°√´’¥ ·≈–∫“ß§√—Èß

∂à“¬‡À≈«·≈–¡’¡Ÿ≈ ’¥” Trichuriasis À√◊Õæ¬“∏‘· â¡â“ ·≈–

Hemorrhagic bowel syndrome ´÷Ëß¡’≈—°…≥–≈”‰ â∫“ß

§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®¢Õß‚√§ PIA „π ÿ°√

Õ‘∑∏‘æ≈¢Õß‚√§ PIA complex µàÕº≈º≈‘µ

¢ÕßΩŸß ÿ°√ ¡’π—°«‘®—¬∫“ß∑à“πæ∫«à“‚√§ PIA complex

∑”„Àâ ÿ°√‚µ™â“·≈–°“√„™âÕ“À“√¢Õß ÿ°√‡æ‘Ë¡¢÷Èπ ‡™àπ

Winkelman (1987) æ∫«à“ FCR ®–‡æ‘Ë¡¢÷Èπ 0.8 ®“°

§à“ª°µ‘ ·≈–√–¬–‡«≈“°“√¢ÿπ ÿ°√®π‰¥âπÈ”Àπ—° àß

‚√ß¶à“®–„™â‡«≈“¡“°¢÷ÈπÕ’° 14 «—π ·≈– ÿ°√ªÉ«¬∑’Ë‚µ

™â“‡À≈à“π’È®–¡’®”π«π∂÷ß 15% ¢Õß™ÿ¥∑’Ë‡≈’È¬ß (Winkelman,

1996) Õ—µ√“°“√µ“¬„πΩŸß ÿ°√∑’Ë¡’‚√§ PIA complex

∑—Èß√–¬–‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß®–¡’¡“°°«à“ª°µ‘√âÕ¬≈–

1-6 (Ward and Winkelman, 1990)

 à«π„À≠à ÿ°√∑’Ë· ¥ßÕ“°“√ªÉ«¬¥â«¬‚√§ PIA

∑’Ë¡’°“√»÷°…“‰¥âµ—«‡≈¢¢â“ß∫π‡ªìπ ÿ°√„π™à«ßÕ“¬ÿ 6-20

 —ª¥“Àå ·≈– ÿ°√∑’Ë‡ªìπ‚√§ PIA ∑ÿ°µ—«‰¡à®”‡ªìπµâÕß

· ¥ßÕ“°“√∑âÕß√à«ß·µà®–· ¥ßÕ“°“√ºÕ¡ πÈ”Àπ—°≈¥

·≈–‚µ‰¡à∑—π ÿ°√„π√ÿàπ‡¥’¬«°—π

πÕ°®“°π’È¡’ºŸâ√“¬ß“π·≈–»÷°…“º≈‡ ’¬À“¬

¢Õß°“√∑’Ë¡’‚√§ PIA „πø“√å¡ ÿ°√„π¥â“πÕ—µ√“°“√

·≈°‡π◊ÈÕ∑’Ë‡æ‘Ë¡¢÷Èπ („™âÕ“À“√¡“°¢÷Èπ) Õ—µ√“°“√‡®√‘≠

‡µ‘∫‚µ≈¥≈ß ·≈–√–¬–‡«≈“°“√¢ÿπ àß‚√ß¶à“π“π°«à“

ª°µ‘·≈â« ¬—ß¡’π—°«‘®—¬»÷°…“°“√ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®

ÕÕ°¡“‡ªìπµ—«‡ß‘π ‡™àπ „πª√–‡∑»ÕÕ ‡µ√‡≈’¬∂â“‡ªìπ PIA

·∫∫‡√◊ÈÕ√—ß„πΩŸß ÿ°√ °“√ Ÿ≠‡ ’¬ª√–¡“≥ 15 ¥Õ≈≈à“√å

ÕÕ ‡µ√‡≈’¬/·¡à/ªï (McOrist et al., 1997) „πª√–‡∑»

Õ—ß°ƒ… ª√–¡“≥ 10 ªÕπ¥å / pig space (McOrist

et al., 1997) „πª√–‡∑» À√—∞Õ‡¡√‘°“ °“√ Ÿ≠‡ ’¬∑—Èß

ª√–‡∑»ª√–¡“≥ 10-20 ≈â“π¬Ÿ‡Õ ¥Õ≈≈à“√å/ªï (ª√–¡“≥

420-840 ≈â“π∫“∑ (Mapother et. al., 1987) À√◊Õ

1.48-22.19 ¬Ÿ‡Õ ¥Õ≈≈à“√å/µ—« (Veenhuizen et al.,

2002)

°“√√—°…“·≈–°“√ªÑÕß°—π

„π∑“ßªØ‘∫—µ‘‡æ◊ËÕ°“√ªÑÕß°—π‚√§ PIA complex

„πø“√å¡  “¡“√∂ªÑÕß°—π‰¥â‚¥¬°“√„Àâ¬“„π¢π“¥

√—°…“ ‡™àπ tylosin ¢π“¥ 100 ppm (Fleck and Jones,

1994) À√◊Õ„™â oxytetracycline ¢π“¥ 400 ppm (Beers,

1984) McOrist ·≈–§≥– (1995) ·≈–  McOrist ·≈–

Gebhart (1995) ‰¥â»÷°…“§à“ minimum inhibitory

concentration (MIC) ¢Õß¬“µâ“π®ÿ≈™’æ 20 µ—« ·≈–»÷°…“

§à“ minimal bactericidal concentration (MBC) ¢Õß

¬“µâ“π®ÿ≈™’æ 10 µ—« ®“°°“√»÷°…“¥—ß°≈à“«‰¥â·π–π”

°“√„™â¬“∑’Ë‰¥âº≈°—∫ L. intracellularis À≈“¬µ—« ‡™àπ

macrolides (erythromycin ·≈– tylosin), tetracyclines,

pleuromutilins (tiamulin), penicillins ·≈– fluoro-

quinolones  à«π¬“°≈ÿà¡ aminoglycosides ‡™àπ neomycin,

gentamycin ·≈– apramycin „™â‰¡à§àÕ¬‰¥âº≈µàÕ°“√

§«∫§ÿ¡·≈–√—°…“‚√§ PIA complex

®“°°“√ª√–‡¡‘π°“√ªÑÕß°—π·≈–√—°…“„π ÿ°√

∑¥≈Õß æ∫«à“¬“°≈ÿà¡ macrolides, lincosamides,

chlortetracycline ·≈– tiamulin ‡ªìπ¬“∑’Ë√—°…“·≈–§«∫§ÿ¡

‚√§‰¥â¥’„π¿“«–§«“¡‡ªìπ®√‘ß„πø“√å¡ (McOrist et al.,

1996; Winkelman,1996) ¬“∑’Ë·π–π” §◊Õ tiamulin

¢π“¥ 120 ppm   tylosin 100 ppm À√◊Õ chlorte-

tracycline 400 ppm ‡ªìπ‡«≈“ 14 «—π ‚¥¬Õ“®„Àâ·∫∫

º ¡Õ“À“√ À√◊Õ≈–≈“¬πÈ”„Àâ°‘π À√◊Õ©’¥‚¥¬§”π«≥
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„Àâ‰¥â¢π“¥¬“¥—ß∑’Ë°≈à“«·≈â«

 ”À√—∫ ÿ°√ “«∑¥·∑π∑’Ëπ”‡¢â“ø“√å¡„À¡àÊ

§«√∑”°“√ª√—∫ ¿“æ„Àâ§ÿâπ‡§¬°—∫®ÿ≈™’æ„πø“√å¡

 —°√–¬–Àπ÷Ëß°àÕπ ·≈â«§«√„Àâ¬“„π¢π“¥√—°…“‡æ◊ËÕ

ªÑÕß°—π°“√ªÉ«¬¢Õß‚√§ PIA complex ™à«ß√–¬–„™â¬“

tiamulin 120 ppm, tylosin 100 ppm, Lincomycin

110 ppm À√◊Õ chlortetracycline 300 ppm ‡ªìπ‡«≈“

14 «—π °“√„Àâ —¡º— À√◊Õµ‘¥‡™◊ÈÕ‚√§„πø“√å¡°àÕπ„Àâ¬“

‰¡à§«√π“π‡°‘π 2-3  —ª¥“Àå (Love and Love, 1977)

·≈–°“√„Àâ¬“¢π“¥√—°…“°—∫·¡à ÿ°√ “«Õÿâ¡∑âÕß°àÕπ

§≈Õ¥ 1-2  —ª¥“Àå Õ“®™à«¬≈¥°“√·æ√à‡™◊ÈÕ‰ª¬—ß ÿ°√

Õ◊ËπÊ „πø“√å¡‰¥â

 ”À√—∫ ÿ°√√ÿàπ·≈– ÿ°√¢ÿπ °“√§«∫§ÿ¡‚√§∑’Ë¥’

§◊Õ °“√„Àâ¬“µ‘¥µàÕ°—π√–¬–Àπ÷Ëß ‚¥¬„Àâ tiamulin

50 ppm, chlortetracycline 200 ppm, lincomycin 110

ppm, tylosin 100 ppm Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß °“√„Àâ¬“

µâ“π®ÿ≈™’æ‡æ◊ËÕ§«∫§ÿ¡‚√§ PIA complex ∑’Ë‰¥âº≈¥’«‘∏’

Àπ÷Ëß§◊Õ„Àâ¬“º ¡Õ“À“√‡¡◊ËÕ ÿ°√¡’Õ“¬ÿ™à«ß 4-8  —ª¥“Àå

‡æ√“–‡ªìπ√–¬–°àÕπ∑’Ë‚√§ PIA complex ®–‡°‘¥Õÿ∫—µ‘

°“√ Ÿß ÿ¥

 √ÿª

‚√§ Porcine Intestinal Adenomatosis Complex

‡ªìπ‚√§∑’Ë ”§—≠¢Õß ÿ°√·≈–‡ªìπ‚√§∑’Ë®–¡’§«“¡ ”§—≠

¡“°¢÷Èπ∑—Ë«‚≈° ‡æ√“–¡’º≈∑“ß‡»√…∞°‘®∑’Ë∑”„Àâ ÿ°√µ“¬

‚µ™â“ ·≈–Õ—µ√“°“√·≈°‡π◊ÈÕ‰¡à¥’ ‚√§ PIA complex ¡’

2 ™π‘¥§◊Õ ™π‘¥‡√◊ÈÕ√—ß ÷́Ëß¡—°æ∫„π ÿ°√¢ÿπµ—Èß·µàÀ≈—ß

Õ¬à“π¡‡ªìπµâπ‰ª ·≈–™π‘¥‡©’¬∫æ≈—π ´÷Ëß¡—°æ∫„π

 ÿ°√¢ÿπ„À≠à ·≈– ÿ°√æ—π∏ÿå∑¥·∑π·≈– ÿ°√π“ß ‚¥¬

‡©æ“–™à«ß∑âÕß∑’Ë 1-4 §«“¡™ÿ°¢Õß‚√§ PIA complex

Õ“®¡“°∂÷ß√âÕ¬≈– 11-86 ¢÷ÈπÕ¬Ÿà°—∫«‘∏’°“√µ√«®‚√§«à“

®–„™â«‘∏’„¥µ—Èß·µà°“√ —ß‡°µÕ“°“√ªÉ«¬ °“√µ√«®´“°∑’Ë

‚√ß¶à“ —µ«å ·≈–°“√„™â‡∑§π‘§∑’Ë≈–‡Õ’¬¥°«à“ ‡™àπ «‘∏’ PCR

À√◊Õ IFA Õ—µ√“°“√µ“¬¢Õß‚√§ PIA complex ª°µ‘

µË” (√âÕ¬≈– 1-6) ·µà®–¡’Õ—µ√“ Ÿß¢÷Èπ‚¥¬‡©æ“–„π√“¬

‡©’¬∫æ≈—π§◊Õ acute hemorrhagic enteropathy „π ÿ°√

 “«∑¥·∑π „πª√–‡∑»‰∑¬‡√“¡’‚√§π’È¡“π“π·≈â«‚¥¬

¡’√“¬ß“πµ—Èß·µàªï 2528 ·µà§«“¡ ”§—≠¢Õß‚√§π’È¡’

πâÕ¬ Õ“®‡ªìπ‡æ√“–‡ªìπ‚√§∑’Ë¡’Õ—µ√“°“√µ“¬µË” ·µà‡¡◊ËÕ

π÷°∂÷ß§«“¡®√‘ß∑’Ë«à“‚√§π’ÈÕ“®‡ªìπ∂÷ß√âÕ¬≈– 30-40 „π

ΩŸß ·≈–∑”„ÀâÕ—µ√“°“√·≈°‡π◊ÈÕ¡“°·≈–Õ—µ√“°“√‡®√‘≠

‡µ‘∫‚µπâÕ¬≈ß ‚√§π’È®–¡’§«“¡ ”§—≠‰¡àπâÕ¬∑’‡¥’¬« ‚¥¬

¡’°“√«‘®—¬«à“‚√§ PIA complex Õ“®∑”„Àâµ—«‡≈¢ FCR

‡æ‘Ë¡¢÷Èπ 0.8 ·≈–√–¬–‡«≈“¢ÿπ àß‚√ß¶à“π“π¢÷ÈπÕ’°

14 «—π ¥—ßπ—Èπ‰¡à§«√ª√–‡¡‘π§«“¡ ”§—≠¢Õß‚√§ PIA

complex µË”‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ º».π. æ.¥√.√ÿàß‚√®πå ∏π“«ß…åπÿ‡«™

·≈– º».π. æ.¥√.Õπÿ‡∑æ √—ß ’æ‘æ—≤πå ∑’Ë™à«¬µ√«®∑“π

µâπ©∫—∫

‡Õ° “√Õâ“ßÕ‘ß

§—¡¿’√å °Õ∏’√–°ÿ≈ ∫ÿ≠¡’  —≠≠ ÿ®®“√’ ‡≈Á° Õ—»«æ≈—ß™—¬

«‘π—¬ ‚™µ‘‡∏’¬√™—¬. 1985 (2528). çPorcine

Proliferative Enteritisé (P.P.E.) „π·¡à ÿ°√À√◊Õ

P.I.A. naturally occurring porcine proliferative

enteritis: incidence and pathologic finding.

ª√–¡«≈‡√◊ËÕßª√–™ÿ¡«‘™“°“√∑“ß —µ«·æ∑¬å§√—Èß∑’Ë

12: 184-185.

∫ÿ≠¡’  —≠≠ ÿ®®“√’. 2000 (2543). æ¬“∏‘«‘∑¬“√–∫∫

∑“ß‡¥‘πÕ“À“√¢Õß —µ«å æ‘¡æå§√—Èß∑’Ë 1 °√ÿß‡∑æœ:

‚√ßæ‘¡æå·Ààß ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬. 40-41.

«√«‘∑¬å «—™™«—≈§ÿ °‘®®“ Õÿ‰√√ß§å ∏«—™™—¬ »—°¥‘Ï¿ŸàÕ√à“¡

‡®√‘≠»—°¥‘Ï »“≈“°‘® ‡©≈’¬« »“≈“°‘®  ÿ¡“≈’

∑—»π«—≤πå. 1985 (2528). °“√»÷°…“∑“ß§≈‘π‘°·≈–

æ¬“∏‘«‘∑¬“¢Õß Porcine Intestinal Adenomatosis
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 —µ«å ¡.°. 1(1): 33-42.
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PORCINE RESPIRATORY DISEASE COMPLEX
(PRDC)
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Abstract

Eileen Thacker1 Roongroje Thanawongnuwech2*

PORCINE RESPIRATORY DISEASE COMPLEX (PRDC)

Respiratory disease has an important impact on swine producers worldwide. A disease

pattern has emerged that has been designated as the porcine respiratory disease complex (PRDC).

PRDC is a common term for pneumonia in finishing or fattening pigs caused by a multifactorial

etiology. This article focuses on three major swine respiratory pathogens, including Porcine

Reproductive and Respiratory Syndrome virus (PRRSV), Mycoplasma hyopneumoniae and swine

Influenza virus (SIV) and their interaction. Several control strategies are discussed.

Keywords :  porcine respiratory disease complex, porcine reproductive and respiratory syndrome virus,

Mycoplasma hyopneumoniae, swine influenza virus.
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‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® —́∫´âÕπ„π ÿ°√

‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®„π ÿ°√‡ªìπ‚√§∑’Ë¡’§«“¡ ”§—≠µàÕÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√∑—Ë«‚≈° „πªí®®ÿ∫—π

·∫∫·ºπ°“√‡°‘¥‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®„π ÿ°√ ‡ªìπ·∫∫´—∫´âÕπ ‚¥¬‡°‘¥®“°ªØ‘ —¡æ—π∏å¢Õß®ÿ≈™’æÀ≈“¬

™π‘¥ √à«¡°—∫ªí®®—¬‚πâ¡π”µà“ßÊ °àÕ„Àâ‡°‘¥‚√§ªÕ¥Õ—°‡ ∫ „π ÿ°√Õπÿ∫“≈ ®π∂÷ß ÿ°√¢ÿπ ‡√’¬°«à“ ‚√§√–∫∫∑“ß‡¥‘π

À“¬„®´—∫´âÕπ„π ÿ°√ À√◊Õ‚√§æ’Õ“√å¥’´’‡Õ° “√©∫—∫π’È®–°≈à“«∂÷ß®ÿ≈™’æ 3 ™π‘¥À≈—°∑’Ëæ∫¡“°„π‚√§√–∫∫∑“ß‡¥‘π

À“¬„® —́∫´âÕπ„π ÿ°√ ª√–°Õ∫¥â«¬ ‰«√— æ’Õ“√åÕ“√å‡Õ  ‡™◊ÈÕ¡—¬‚§æ≈“ ¡à“ ·≈–‰«√— ‰¢âÀ«—¥„À≠à„π ÿ°√ √«¡∑—Èß

°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§

§” ”§—≠ :  ‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®´—∫´âÕπ„π ÿ°√ ‰«√— æ’Õ“√åÕ“√å‡Õ  ‡™◊ÈÕ¡—¬‚§æ≈“ ¡à“ ‰«√— ‰¢âÀ«—¥„À≠à

„π ÿ°√

Introduction
In recent years, a number of emerging and

changing pathogens have been found to be

important in the development of porcine respiratory

disease complex (PRDC). PRDC is economically

significant for pork producers throughout the world.

PRDC is characterized clinically by slow growth,

decreased feed efficiency, anorexia, lethargy, fever,

cough and difficult breathing and is common in pigs

around 10 to 20 weeks of age. Because PRDC is not

caused by a single organism but is multifactoral

the pathogens isolated from pigs vary between

and within production units (Dee, 1996). The three

pathogens most commonly isolated from pigs with

clinical disease consistent with PRDC at the Iowa

State University-Veterinary Diagnostic Laboratory

(ISU-VDL) include Porcine Reproductive and

Respiratory Syndrome virus (PRRSV), Mycoplasma

hyopneumoniae and Swine Influenza virus (SIV).

Other pathogens such as Pasteurella multocida,

Actinobacillus pleuropneumoniae, Streptococcus

suis, and Haemophilus parasuis are also important

in the induction of pneumonia associated with

PRDC. Pneumonia associated with Porcine

Circovirus type 2, the cause of post weaning

multisystemic wasting syndrome (PMWS) is also

increasing. Similar scenarios have been observed

in Thailand. At the Chulalongkorn University-

Veterinary Diagnostic Laboratory, Bangkok,

Thailand, PRRSV and M. hyopneumoniae were

the most commonly isolated pathogens from pigs

showing disease consistent with PRDC. In addition,
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over 50% of viral pneumonia found at the Thai

diagnostic laboratory in the last three years

(1999-2001) was attributed to PRRSV (Pirarat

et al., 2002).

Porcine Respiratory and Reproductive
Syndrome Virus (PRRSV)

The emergence of PRRSV in the swine

population resulted in significant changes in the

health status of pigs throughout the world

(Zimmerman et al., 1997). PRRSV is often

considered the most serious pathogen to the swine

industry. In addition, the emergence of porcine

circovirus type 2 and new strains of swine influenza

virus play a role in the increase of respiratory disease

associated with pig production. Other well-known

organisms, such Mycoplasma hyopneumoniae,

Actinobacillus pleuropneumoniae, swine influenza

virus, Haemophilus parasuis, Pasteruella multocida

and Streptococcus suis remain problematic.

Understanding how each of these pathogens cause

disease helps to understand the strategies needed to

control their impact on the pig's respiratory system.

Although the shift to intensive production

systems occurred at the same time that PRDC

appeared as a serious health concern, the emergence

of PRRSV can be equally correlated with the increase

in respiratory disease in many swine units. PRRSV

is a virus that first emerged in the United States in

1987, Europe in 1992 and in Southeast Asia

sometime in the late 1980's to early 1990's

(Zimmerman et al., 1997). Research performed in

Thailand by Damrongwatanapokin et al in 1996

demonstrated that in Thailand, the virus resembles

the North American strain of PRRSV, more than

the European strain (Damrongwatanapokin et al.,

1996). Subsequently, both strains were commonly

isolated from PRRSV infected herds throughout

Thailand (Thanawongnuwech et al., 2002).

However, since much of Southeast Asia has

historically and presently imported breeding stock

from both North America and Europe, the presence

of both strains of PRRSV is likely to be common

in many countries.

Respiratory disease induced by PRRSV can

vary from clinically non-apparent and mild to

acute, severe pneumonia characterized by labored

and increased rates of breathing, lethargy and fever

(Halbur et al., 1995). No cough is observed with

PRRSV infection alone. Diagnosis of PRRSV is

carried out by serology, virus isolation or

demonstration of the virus in lung tissue using

immunohistochemistry. Although seroconversion

to PRRSV is rapid and typically observed within 7

days of infection, the initial antibodies are fairly

ineffective and the virus can remain in the blood for

up to 150 days ( Meier et al., 1999; Allende et al.,

2000). Neutralizing antibodies appear in the

serum a minimum of 35 days after experimental

challenge.

PRRSV has a predeliction to infect macro-

phages (Thanawongnuwech et al., 1997). PRRSV-

infected pigs are usually susceptible to secondary

bacterial infection especially with Streptococcus

suis due to the destruction of macrophages

(Thanawongnuwech et al., 2000). In addition, an

important factor in disease associated with PRRSV

is the ability of the virus to mutate or change its



128 Thai J. Vet. Med.  Vol. 32  Supplement,  2002

genetic makeup (Meng, 2000). By changing their

genetic appearance, the immune system has to

constantly recognize the virus as a foreign one and

develop the tools to control and destroy the "new"

invader. Each time the virus changes, the immune

system must recognize the "new virus", which

provides time for the virus to replicate in the host,

thus ensuring its survival. This makes the ability

to control PRRSV using the immune system

difficult.

Mycoplasma hyopneumoniae

       Mycoplasma hyopneumoniae, one of the

smallest known bacteria, is the causative agent of

enzootic pneumonia. M. hyopneumoniae infects

the epithelial cells lining the respiratory cells.

M. hyopneumoniae attaches to the cilia of the

epithelial cells of the respiratory tract resulting in

clumping, damage and loss of the cilia (DeBey

and Ross, 1994; Young et al., 2000). Cilia are an

important mechanism used by the respiratory tract

to move foreign materials up and out of the airways.

The loss of the cilia is thought to be important in

the increased incidence of secondary bacterial

infections associated with M. hyopneumoniae

infection. In addition to the damage to the cilia,

M. hyopneumoniae also induces inflammation

and affects the immune system of the respiratory

tract (Thanawongnuwech et al., 2001).

M. hyopneumoniae prevents the immune cells

from recognizing it as a foreign invader, resulting

in it's persistence in the respiratory tract of infected

pigs. However, as M. hyopneumoniae alters the

immune system to ensure it's survival, the organism

also changes the immune response to a number of

other pathogens such as PRRSV (Thacker et al.,

1999a) and P. multocida (Amass et al., 1994).

Clinical disease associated with M.

hyopneumoniae infection alone, is minimal with

only a mild, non-productive cough being typically

observed.  Due to the location of M. hyopneumoniae

on the cilia in the airways, it is difficult for the

immune system to respond to the presence of the

organism. As a result, serology is a poor tool for

diagnostic purposes. Seroconversion to M.

hyopneumoniae is extremely variable, often

occurring 4-10 weeks after infection (Thacker et al.,

2000c). Culture of the organism is difficult and

impractical. Other diagnostic tools such as

immunohistochemistry and PCR are becoming

more common, however the significance of

identifying the presence of the organism is often

unclear. Due to the difficulties in diagnostic

testing, the contribution of M. hyopneumoniae

on an individual pig basis can be difficult to

determine. However, if the herd is positive for

M. hyopneumoniae and has significant respiratory

disease, the organism should be considered a

major factor in the induction of pneumonia.

Swine Influenza Virus (SIV)
Although SIV is commonly isolated from

pigs with PRDC and seroconversion is common,

its role in the complex is not clear (Thacker et al.,

2001). SIV is a virus that infects the epithelial

cells that line the airways of the pigs respiratory tract

and lungs. Infection of these cells by SIV results in

death and loss of these cells. However, these cells
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can regenerate quickly and if infection with SIV is

not complicated by other organisms, the virus is

quickly cleared from the respiratory tract (Thacker

et al., 2001). This can happen in as few as 5 days.

Once the virus is cleared from the respiratory tract,

the epithelial cells quickly regenerate. There is

minimal cross-protection between the different

subtypes of SIV, all of which cause respiratory

disease. Clinical signs typically associated with

SIV include fever, lethargy, labored breathing and

coughing.  Diagnosis of SIV is typically based on

serology, which is typically rapid, or the detection

of the virus through immunohistochemistry on lung

tissue. While virus isolation can be performed,

samples must be collected early in the infection as

the virus can no longer be isolated after the first

7 days.  Increasingly, PCR is becoming available

for the diagnosis of SIV (Choi et al., 2002).

Interaction Between Pathogens and
Control Strategies

Much of the importance of PRDC is due to

the interactions between pathogens. As the number

of organisms and pathogens increase, the severity

of the pneumonia increases. However, the presence

of PRRSV, M. hyopneumoniae and/or SIV appears

to be important in inducing the conditions in the

respiratory tract conducive to the development of

PRDC. Under field conditions, pigs infected with

both PRRSV and M. hyopneumoniae, frequently

exhibit an increased severity of pneumonia. In a

study designed to investigate the effect the timing

of infection had on the severity of disease associated

with these two common respiratory pathogens, it was

found that the presence of M. hyopneumoniae

increased the severity of PRRSV-induced

pneumonia.  No matter when pigs were infected

with either pathogen, the clinical disease and

pneumonia were more severe (Thacker et al., 1999a).

This study demonstrated that M. hyopneumoniae

is an important co-factor in potentiating or

augmenting PRRSV-induced pneumonia. In a

second study, it was found that infecting pigs with

both M. hyopneumoniae and SIV, increased the

severity of pneumonia and clinical disease

associated with the infections (Thacker et al., 2001).

While the pneumonia induced by infection with

M. hyopneumoniae and SIV was not as severe or

dramatic as that observed in pigs infected with

M. hyopneumoniae and PRRSV, the relationship

demonstrates that the interaction between these

common respiratory pathogens is significant.

The findings of these studies demonstrate that

understanding the interaction between the various

pathogens must be considered if effective

intervention strategies are going to be implemented.

Because PRDC is not caused by a single

entity, being a multifactorial disease, pathogens

isolated from pigs vary between and within

production units. This variability in pathogens, in

addition to the differing times when the pigs are

infected, makes control of PRDC difficult and

frequently frustrating. Vaccination plays an integral

role in the control of PRDC. Successful immu-

nization for the control of infectious diseases

depends on numerous factors including the passive

immune status and pig age, the environment

conditions in which the pigs are housed, the
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condition of the pig's immune system, how well

the vaccine induces the appropriate immune

response and the potential impact of other

pathogens on the host.  These factors require the

development of individual vaccination programs

for each farm. The cause of vaccine failure within a

system is often unknown and our basic under-

standing of the pig immune system, whether humoral

(production of antibodies), cell mediated, systemic,

local or mucosal is often incomplete. Under-

standing the immune response, necessary to control

a pathogen, as well as the mechanism by which

disease is induced and the presence of other

potential factors that interfere with mounting an

effective immune response, is required to determine

the optimal timing and use of a vaccine.

Vaccines for many of the pathogens

associated with PRDC are dependent on deter-

mining both the pathogen and its specific serotype

or subtype. This makes the use of many of these

vaccines on a wide scale basis difficult. Individual

production systems often require specific vaccines

for the control of respiratory disease. It is not in the

scope of this article to discuss all potential vaccines

that can be used to control respiratory pathogens.

It has been determined that the use of a M.

hyopneumoniae vaccine can be an important tool

in the control of PRDC (Thacker et al., 2000c).

M. hyopneumoniae vaccines are bacterins

consisting of inactivated organisms or their

components. Protective immunity induced by

vaccination has been demonstrated, however

protection against clinical pneumonia is

incomplete. Immunization may induce the

production of serum antibodies but provides

minimal local protection against the initial

infection and is only slightly effective against

colonization. Induction of serum antibodies by

M. hyopneumoniae vaccine tends to be slow, with

seroconversion commonly occurring 2 weeks

after the 2nd vaccination. Frequently, no serum

antibodies are detected following vaccination with

a one dose product.  No correlation has been found

between the presence of serum antibodies and

protection against clinical disease (Thacker et al.,

2000b). After vaccination, serum antibody

levels decline in the absence of infection and pigs

frequently become seronegative 4-6 weeks

following vaccination. Following infection,

vaccinated pigs will demonstrate an excellent

memory response to the organism for at least 23

weeks, with antibody levels becoming much higher,

compared to non-infected, vaccinated or infected,

non-vaccinated pigs. This pattern of serological

response can be used to confirm that the herd is

actively infected with M. hyopneumoniae.

Research in our laboratory has suggested

several possible explanations for decreased efficacy

(and potential failure) of M. hyopneumoniae

vaccines. A recent study by Dr. Brad Thacker at

Iowa State University demonstrated that maternal

antibodies are somewhat protective against clinical

disease, as demonstrated by reduced pneumonia

and coughing in young pigs at 3 and 6 weeks of

age (Thacker et al., 1998). However; the presence

of maternal antibodies inhibited the development

of both the local and systemic immune responses

by the pig and did not decrease the number of
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organisms in the respiratory tract (Thacker et al.,

2000a). These results suggest that while the

presence of maternal antibodies may protect

against pneumonia in young pigs, the inhibition of

the immune response may simply delay the

development of pneumonia. Further studies on the

role of maternal antibodies on M. hyopneumoniae

vaccine efficacy are ongoing in our laboratory

(Thacker and Thacker, 2001). In one study, sows

never exposed to M. hyopneumoniae were

vaccinated to induce maternal antibodies. Pigs

from these sows showed no decrease in vaccine

efficacy when vaccinated in the presence of

maternal antibodies. Differing results have been

found in the presence of naturally induced anti-

bodies and sow vaccination. One study found that

sows, which had been naturally infected with

M. hyopneumoniae and vaccinated appeared to

decrease vaccine efficacy, while a second similar

study showed no inhibition of vaccine efficacy.

It appears that the level and type (vaccine induced

versus naturally induced antibodies) of maternal

antibodies may affect their ability to decrease

vaccine efficacy. High maternal antibody levels in

offspring from naturally infected sows may result in

a reduction of M. hyopneumoniae vaccine efficacy.

These studies suggest that while the presence of

maternal antibodies may be somewhat protective in

young pigs, their presence may not be beneficial.

Herds with extremely high maternal antibody level

suggest that the sow herd may also have high

numbers of organisms. This will in turn infect the

pigs at a younger age and appears to contribute

to an increase in respiratory disease in pigs.

Vaccinating the breeding herd on a regular basis

does not appear to be an effective mechanism for

controlling mycoplasma pneumonia. Repeated

vaccination of sows results in extremely high levels

of maternal antibodies, which may affect the

efficacy of mycoplasma vaccination of the pigs.

Testing pigs at the time of vaccination to determine

maternal antibody levels may assist in determining

both the status of the sow herd in relation to

M. hyopneumoniae infection level as well as

maternal antibody levels.

The ability of M. hyopneumoniae to increase

the severity and duration of pneumonia induced

by PRRSV has been demonstrated in several

studies in our laboratory. A study investigating the

effectiveness of M. hyopneumoniae and PRRSV

vaccines in decreasing respiratory disease, found

that PRRSV significantly decreased the efficacy of

M. hyopneumoniae vaccines, if pigs were infected

during or within, 2 weeks after mycoplasma

vaccination (Thacker et al., 1999b). How PRRSV

diminishes mycoplasma vaccine efficacy is

unknown, as M. hyopneumoniae antibodies were

present both systemically and locally in the

respiratory tract of infected pigs. This study found

that M. hyopneumoniae vaccination significantly

decreased the increased level of PRRSV-induced

pneumonia, observed with co-infection with M.

hyopneumoniae. Vaccination with a commercial

modified live virus (MLV) PRRSV vaccine did not

decrease the effect of mycoplasma pneumonia

induced by PRRSV or the potentiation of PRRSV

pneumonia by M. hyopneumoniae. In contrast

however, the presence of PRRSV, either through



132 Thai J. Vet. Med.  Vol. 32  Supplement,  2002

the use of a MLV PRRSV vaccine or by infection

eliminated the reduction in M. hyopneumoniae

pneumonia by vaccination. In a separate study,

we found that administration of a MLV PRRSV

vaccine prior to mycoplasma vaccination did not

decrease the efficacy of the mycoplasam vaccine

(Thacker et al., 2000c). This suggests that timing of

mycoplasma vaccination in relation to PRRSV

infection and/or vaccination is important to

M. hyopneumoniae vaccine efficacy.

In order to overcome both maternal anti-

bodies and the effect of PRRSV, new vaccine

strategies such as DNA vaccines and special

adjuvanted vaccines will need to be developed

in order to ensure protection under field conditions.

As our knowledge of the immune response required

for protection increases, development of new

vaccines utilizing that knowledge will follow.

In addition to vaccination, good management

practices are required for the successful control of

PRDC. Strategically placed anti-microbial therapy

and effective management schemes including

acclimatization, nutrition, pig flow and environment

should be considered in systems experiencing

PRDC. Producers may change individual thera-

peutic strategies one at a time and wait to determine

results, or may alter many factors at a time in an

effort to control disease. Recently, Thai swine

producers have encountered respiratory disease

due to feed contaminated with mycotoxins,

especially Fusarium sp. Factors such as this must

be considered when assessing the causes and appro-

priate measures to control PRDC. Because PRDC

is multifactorial, all aspects of good swine

management must be addressed in addition to

identifying the pathogens involved.

The information provided in this article

attempts to demonstrate how the interaction

between pathogens and the immune status of the

animal can affect vaccine efficacy. The factors

affecting mycoplasma vaccines may also impact

the efficacy of other vaccines and should be taken

into account when developing strategies for each

farm. In addition, management practices must be

considered when controlling PRDC. Vaccination

alone will not compensate for improper husbandry.

Understanding the pathogenesis and factors

affecting vaccination efficacy will enable the

veterinarian and producer to determine the optimum

time for the most effective use of vaccines. These

patterns of infection especially in the presence of

PRRSV should be taken into account with other

vaccine strategies for other pathogens involved in

PRDC.
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Abstract

Pornchalit Assavacheep

A REVIEW OF ACTINOBACILLUS PLEUROPNEUMONIAE (APP)
INFECTION IN PIGS

Porcine pleuropneumonia is caused by Actinobacillus pleuropneumoniae (APP). It is one of

the most common respiratory diseases and affects pig production worldwide. In pig herds with

poor health and bad environmental management, pigs are more susceptible to APP infections,

especially when replacement APP carrier animals come into these herds. After infection, the

mortality rate is increased. Diagnosis is not complicated but control and prevention may not be

successful because the problems are not completely eradicated. The recovered animals may become

carriers causing chronic infection in the herds. Serological diagnosis should be used to investigate the

antibody status. However, depopulation of infected or suspected batches is an effective strategy to

assist in the eradication of the disease. An understanding of the pathogenesis, diagnosis, prevention,

control and epidemiology of APP is required if effective problem solving and disease eradication is to

be achieved. This review describes the etiology, the history of the disease, clinical signs, epidemiology,

virulent factors, pathogenesis, diagnosis, prevention, control, the interaction between APP and

other respiratory pathogens including studies of APP in Thailand.
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À“¬®“°°“√µ‘¥‡™◊ÈÕ√–¬–‡©’¬∫æ≈—π®–‡¢â“ Ÿàµ‘¥‡™◊ÈÕ√–¬–‡√◊ÈÕ√—ßµ“¡¡“‰¥â·≈–¬“°µàÕ°“√µ√«®«‘π‘®©—¬‚√§ °“√µ√«®

∑“ß´’√—Ë¡«‘∑¬“ “¡“√∂√–∫ÿ ∂“π¿“æ¢Õß¿Ÿ¡‘§ÿâ¡‚√§‰¥â ·≈–™à«¬„π°“√ªÑÕß°—π‚√§‰¥â ∫∑§«“¡π’È√«∫√«¡·≈– √ÿª

 “‡Àµÿ ª√–«—µ‘§«“¡‡ªìπ¡“¢Õß‚√§ Õ“°“√∑“ß§≈‘π‘° √–∫“¥«‘∑¬“ ªí®®—¬§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ∑’Ë¡’º≈µàÕ°“√‡°‘¥‚√§

æ¬“∏‘°”‡π‘¥¢Õß‚√§ «‘∏’°“√µ√«®«‘π‘®©—¬ °“√§«∫§ÿ¡ªÑÕß°—π‚√§ ªØ‘ —¡æ—π∏å√–À«à“ß‡™◊ÈÕ‡Õæ’æ’°—∫®ÿ≈™’æ°àÕ‚√§

Õ◊ËπÊ ·≈–°“√»÷°…“∑’Ëºà“π¡“‡°’Ë¬«°—∫‚√§‡Õæ’æ’„πª√–‡∑»‰∑¬ ‚¥¬‡πâπ°“√π”¢âÕ¡Ÿ≈æ◊Èπ∞“π‡À≈à“π’È‡æ◊ËÕπ”¡“

ª√–¬ÿ°µå„™â„πÀâÕßªØ‘∫—µ‘°“√·≈–¿“§ π“¡

§” ”§—≠ :  ‚√§‡Õæ’æ’  ÿ°√

 “‡Àµÿ¢Õß‚√§·≈–ª√–«—µ‘§«“¡‡ªìπ¡“¢Õß‚√§

‡Õæ’æ’

‡¡◊ËÕ 45 ªï∑’Ëºà“π¡“¡’√“¬ß“π‚√§µ‘¥‡™◊ÈÕ

Hemophilus „π ÿ°√‡ªìπ§√—Èß·√° (Pattison et al., 1957)

·≈–¡’°“√√–∫“¥∑—Ë«‚≈° „π™à«ß·√°¡’°“√ √ÿª‡™◊ÈÕ∑’Ë‡ªìπ

 “‡Àµÿ¢Õß‚√§‰¥â 3 ™π‘¥ §◊Õ Hemophilus parainfluenza,

H. parahemolyticus À√◊Õ H. pleuropneumoniae

‡π◊ËÕß®“°≈—°…≥–∑“ß™’«‡§¡’∑’Ë‰¡àµ√ß°—∫ H. parainfluenza

®÷ßµ—¥°≈ÿà¡ H. parainfluenza ÕÕ° µàÕ¡“ Shope (1964)

‡ πÕ„Àâ®—¥‡™◊ÈÕπ’ÈÕ¬Ÿà„π°≈ÿà¡ H. pleuropneumoniae

‡π◊ËÕß®“°‡ªìπ‡™◊ÈÕ∑’Ë°àÕ‚√§„π ÿ°√·≈– H. parahemolyticus

‡ªìπ‡™◊ÈÕ∑’Ë°àÕ‚√§„π§π Pohl et al. (1983) »÷°…“‡™◊ÈÕ

H. pleuropneumoniae ¥â«¬«‘∏’ DNA hybridization

æ∫«à“‰¡à¡’§«“¡§≈â“¬°—π√–À«à“ß‡™◊ÈÕ H. pleuropneu-

moniae ·≈– H. influenza ·µà¡’§«“¡§≈â“¬°—π√–À«à“ß

‡™◊ÈÕ H. pleuropneumoniae ·≈– Actinobacillus lignieresii

®÷ß·°â‰¢™◊ËÕ genus ‡ªìπ Actinobacillus pleuropneumoniae

Actinobacillus pleuropneumoniae (APP,

‡Õæ’æ’) ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§ªÕ¥

·≈–‡¬◊ËÕÀÿâ¡ªÕ¥Õ—°‡ ∫„π ÿ°√¢ÿπ °“√√–∫“¥¢Õß‚√§

π’È„π·µà≈–¿Ÿ¡‘¿“§¡’´’‚√‰∑ªá·µ°µà“ß°—π (Sebunya and

Saunders, 1983) ªí®®ÿ∫—πµ√«®æ∫‡™◊ÈÕ‡Õæ’æ’Õ¬à“ßπâÕ¬

14 ´’‚√‰∑ªá ·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡„À≠àÊ µ“¡≈—°…≥–

‚§√ß √â“ß¢Õß capsular polysaccharide (CPS) ·≈–

lipopolysaccharide (LPS) ¢Õßºπ—ß‡´≈≈å §◊Õ biotype 1

µâÕßÕ“»—¬ nicotinamide adenine dinucleotide (NAD)
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„π°“√‡®√‘≠‡µ‘∫‚µ ª√–°Õ∫¥â«¬´’‚√‰∑ªá 1-12 (Perry

et al., 1990) ·≈–·∫àß ’́‚√‰∑ªá 1 ·≈– 5 ÕÕ°‡ªìπ 1a,

1b, 5a ·≈– 5b ·≈– biotype 2 ‰¡àµâÕßÕ“»—¬ NAD

„π°“√‡®√‘≠‡µ‘∫‚µ ª√–°Õ∫¥â«¬´’‚√‰∑ªá 13 ·≈– 14

(Nielsen et al., 1997) ªí®®ÿ∫—πæ∫ ’́‚√‰∑ªá∑’Ë 15 ®—¥

Õ¬Ÿà„π biotype 1 strains ·¬°‰¥â„πª√–‡∑»ÕÕ ‡µ√‡≈’¬

(Blackall et al., 2002)

Õ“°“√∑“ß§≈‘π‘°

1. ·∫∫‡©’¬∫æ≈—π  ÿ°√‰¡à°‘πÕ“À“√ ¡’‰¢â Ÿß

(>105Oø.) ÀÕ∫ À“¬„®≈”∫“° ¡’øÕß‡≈◊Õ¥ÕÕ°®“°

®¡Ÿ°·≈–µ“¬‡©’¬∫æ≈—π ªÕ¥¡’≈—°…≥– ’·¥ß§≈È”

¡’øÕß‡≈◊Õ¥„πÀ≈Õ¥≈¡ æ∫πÈ”‡≈◊Õ¥Õ¬Ÿà„π™àÕßÕ°„π

ª√‘¡“≥¡“° Õ“®æ∫°“√¬÷¥µ‘¥‡¬◊ËÕ‰ø∫√‘π√–À«à“ßªÕ¥

ºπ—ß™àÕßÕ° °√–∫—ß≈¡·≈–‡¬◊ËÕÀÿâ¡À—«„®

2. ·∫∫‡√◊ÈÕ√—ß  ÿ°√∑’ËÀ“¬®“°‚√§√–¬–‡©’¬∫

æ≈—π®–‡¢â“ Ÿà√–¬–‡√◊ÈÕ√—ß æ∫Õ“°“√ÀÕ∫ ‰Õ À“¬„®

°√–·∑°¥â«¬™àÕß∑âÕß ‡∫◊ËÕÕ“À“√ ‚µ™â“ ·§√–·°√Áπ

√Õ¬‚√§ªÕ¥∑’Ë√ÿπ·√ß®–§àÕ¬À“¬‰ª‡Õß¿“¬„π‰¡à°’Ë

 —ª¥“Àå  ÿ°√∑’ËÕ¬Ÿà„π√–¬–‡√◊ÈÕ√—ß·≈–‰¡à· ¥ßÕ“°“√

∑“ß§≈‘π‘°Õ¬à“ß™—¥‡®πÕ“®¡’¿Ÿ¡‘§ÿâ¡‚√§‡°‘¥¢÷Èπ„πΩŸß

π—ÈπÊ ‰¥â √«¡∑—Èß¡’‡™◊ÈÕ‡Õæ’æ’Õ¬Ÿà∑’Ë®¡Ÿ° ∑Õπ ‘́≈ ªÕ¥·≈–

‡ªìπæ“À–·æ√à‡™◊ÈÕ„πΩŸßµàÕ‰ªπ“πÀ≈“¬‡¥◊Õπ (Mac Innes

and Rosendal, 1988)

√–∫“¥«‘∑¬“

°“√µ‘¥‡™◊ÈÕ‡Õæ’æ’„πø“√å¡‡°‘¥¢÷Èπ‚¥¬·æ√à®“°

 ÿ°√æ“À–‰ª¬—ß ÿ°√µ—«Õ◊Ëπºà“π∑“ßÕ“°“» À√◊Õ‡ ◊ÈÕºâ“

‡§√◊ËÕß„™â Õÿª°√≥åµà“ßÊ ∑’Ëªπ‡ªóôÕπ‡™◊ÈÕ  à«π°“√µ‘¥‡™◊ÈÕ

√–À«à“ßø“√å¡¡—°‡°‘¥®“°°“√π” ÿ°√∑’Ë‡ªìπæ“À–‡¢â“¡“

„πø“√å¡À√◊Õ°“√π”Õÿª°√≥å æ“Àπ–µà“ßÊ ®“°ø“√å¡∑’Ë

‡°‘¥‚√§‡¢â“¡“„πø“√å¡∑’Ë‰¡à¡’√–∫∫°“√ªÑÕß°—π‚√§¥’æÕ

(Mac Innes and Rosendal, 1988) ‡¡◊ËÕ¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥

∑“ßπ¡πÈ”‡À≈◊Õß≈¥®–∑”„Àâ≈Ÿ° ÿ°√‡√‘Ë¡¡’§«“¡‰«µàÕ

°“√µ‘¥‡™◊ÈÕ (Perry et al., 1990) ªí®®—¬‚πâ¡π”‡°’Ë¬«°—∫

§«“¡‡§√’¬¥¡’º≈µàÕ°“√‡°‘¥‚√§·≈–‡æ‘Ë¡§«“¡√ÿπ·√ß

¢Õß‚√§ °≈à“«‚¥¬ √ÿª‰¥â·°à (1) °“√‡§≈◊ËÕπ¬â“¬ ÿ°√∑’Ë

‡ªìπæ“À–¢Õß‚√§‡¢â“ø“√å¡ ‚¥¬‡©æ“–°“√ ◊́ÈÕ ÿ°√ “«

À√◊ÕæàÕ ÿ°√∑¥·∑π®“°ΩŸßÕ◊Ëπ∑’Ë¡’ªí≠À“‚√§√–∫∫∑“ß

‡¥‘πÀ“¬„®√–∫“¥Õ¬Ÿà (2) °“√‡≈’È¬ß ÿ°√Àπ“·πàπ‡°‘π‰ª

(3) °“√√–∫“¥¡—°‡°‘¥¢÷Èπ„π™à«ß∑’ËÕ“°“»°”≈—ß‡ª≈’Ë¬π

·ª≈ß ‡™àπ ®“°√âÕπ®—¥‡ªìπΩπµ° (4) °ä“´æ‘…∑’Ë¡’º≈

√–§“¬‡§◊Õß∑“ß‡¥‘πÀ“¬„® ‡™àπ ·Õ¡‚¡‡π’¬∑’Ë√–¥—∫ 20

æ’æ’‡ÕÁ¡¢÷Èπ‰ª ∑”„Àâßà“¬µàÕ°“√·æ√à‡™◊ÈÕ·≈–µ‘¥‡™◊ÈÕ (5)

°“√‡°‘¥‚√§∑“ß‡¥‘πÀ“¬„®Õ◊ËπÊ ‡ªìπªí®®—¬‚πâ¡π”·≈–

∂Ÿ°·∑√°¥â«¬‚√§µ‘¥‡™◊ÈÕ‡Õæ’æ’ §«“¡√ÿπ·√ß¢Õß‚√§¬—ß

¢÷Èπ°—∫ª√‘¡“≥¢Õß‡™◊ÈÕ∑’Ë·æ√à°√–®“¬„π ÿ°√·≈–

 ‘Ëß·«¥≈âÕ¡¥â«¬√«¡∑—Èß ’́‚√‰∑ªá∑’Ë°”≈—ß·æ√à°√–®“¬Õ¬Ÿà

„πΩŸß ∫“ß ’́‚√‰∑ªá¡’§«“¡√ÿπ·√ß¡“°‚¥¬‡©æ“– ’́‚√‰∑ªá

1, 5, 9, 11 (Frey, 1995)

ªí®®—¬∑’Ë°àÕ„Àâ‡°‘¥§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ‡Õæ’æ’

ªí®®—¬∑’Ë°àÕ§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ‡Õæ’æ’¡’À≈“¬

™π‘¥ ‰¥â·°à Apx toxins, CPS, LPS, outer membrane

proteins (OMPs), transferrin binding proteins (TBPs),

proteases, (Haesebrouck et al., 1997) ·≈– fimbriae

Apx toxins ‡ªìπ‚ª√µ’π„π°≈ÿà¡¢Õß pore-

forming repeated-in-toxins (RTX) ´÷Ëßæ∫„π·∫§∑’‡√’¬

·°√¡≈∫ ®—¥‡ªìπ™’«æ‘…§“¬ÕÕ° ¡’§«“¡‡ªìπ·Õπµ‘‡®π

 Ÿß  “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π

‰¥âÕ¬à“ß√ÿπ·√ß·≈–¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å¡“‚§√ø“®

·≈–π‘«‚∑√øî≈ ªí®®ÿ∫—πæ∫ Apx toxins Õ¬à“ßπâÕ¬ 3

™π‘¥ ‰¥â·°à Apx I, II ·≈– III ÷́Ëß¡’ hemolytic ·≈–

cytotoxic activity µà“ß°—π (Frey, 1995; Haesebrouck

et al., 1997) °≈à“«§◊Õ

Apx I ¡’∑—Èß hemolytic ·≈– cytotoxic activity

 Ÿß πÈ”Àπ—°‚¡‡≈°ÿ≈ 105 kDa ¡’§«“¡§≈â“¬§≈÷ß°—∫

α-hemolysin ¢Õß E. coli ·µà‰¡à§≈â“¬°—∫™’«æ‘…¢Õß‡™◊ÈÕ
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CPS ¡’‚§√ß √â“ß·≈– à«πª√–°Õ∫∑’Ë¡’≈—°…≥–

∑“ß¿Ÿ¡‘§ÿâ¡°—π∑’Ë ‡©æ“– (immunological unique)

ª√–°Õ∫¥â«¬ glycosidic linked sugar units, teichoic

acid-type polymers ·≈– repeated oligosaccharide

units, CPS ¡’º≈µàÕ§«“¡√ÿπ·√ß„π°“√°àÕ‚√§¢Õß‡™◊ÈÕ

‡Õæ’æ’ æ∫«à“√Õ¬‚√§ªÕ¥·≈–Õ—µ√“µ“¬„π ÿ°√∑’Ë©’¥

‡™◊ÈÕ‡Õæ’æ’ “¬æ—π∏ÿå∑’Ë¡’°“√ª√—∫‡ª≈’Ë¬π‡™◊ÈÕ∑”„Àâ‰¡à‡°‘¥

encapsulated À√◊Õ “¬æ—π∏ÿå∑’Ë‰¡à¡’ capsule (acapsular

mutant) ®–√ÿπ·√ßπâÕ¬°«à“‡™◊ÈÕª°µ‘ (Ward and Inzana,

1994)

LPS ‡ªìπ à«πª√–°Õ∫¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å

¿“¬πÕ°¢Õß‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫ ª√–°Õ∫¥â«¬

polysaccharide (·∫àß‡ªìπ core ·≈– O-side chains) ·≈–

lipid A ∑’Ë¡’§«“¡‡ªìπæ‘… O-side chains „π·µà≈–´’‚√‰∑ªá

¢Õß‡™◊ÈÕ‡Õæ’æ’®–¡’‚§√ß √â“ß·≈– à«πª√–°Õ∫∑’Ë·µ°µà“ß

°—π ·µà∫“ß ’́‚√‰∑ªáÕ“®¡’≈—°…≥–§≈â“¬°—π®÷ß‡°‘¥

immunological cross reactivity √–À«à“ß´’‚√‰∑ªáπ—ÈπÊ

‰¥â ‡™àπ ´’‚√‰∑ªá 1, 9 ·≈– 11 ´’‚√‰∑ªá 3, 6 ·≈– 8

·≈–´’‚√‰∑ªá 4 ·≈– 7 (Perry et al., 1990) LPS ¢Õß

‡™◊ÈÕ‡Õæ’æ’®–‡æ‘Ë¡ƒ∑∏‘Ï¢Õß Apx toxins µàÕ‡´≈≈å‡°Á∫°‘π

·≈–¡’Àπâ“∑’Ë„π°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ°—∫À≈Õ¥≈¡ ‚¥¬

smooth LPS ®–‡°“–‰¥â¥’°«à“ semi-rough LPS

OMPs ‡™◊ÈÕ‡Õæ’æ’¡’ OMP profiles ‰¡à·µ°µà“ß

°—π·µà¡’ common OMPs ‡™àπ peptidoglycan-associated

lipoprotein (Pal A), heat-modifiable protein ‚ª√µ’π

À≈—°∑’Ë¡’§«“¡·µ°µà“ß°—π√–À«à“ß´’‚√‰∑ªá·≈– 48 kDa

‚ª√µ’π‚¥¬¬’π∑’Ë§«∫§ÿ¡°“√ √â“ß Pal A ¢Õß·µà≈–

´’‚√‰∑ªá¡’≈—°…≥–¢Õß°√¥Õ–¡‘‚π§≈â“¬°—π¡“°·≈–

§≈â“¬°—∫‡™◊ÈÕ·∫§∑’‡√’¬Õ◊ËπÊ Õ’° ‡™àπ A. lignieresii,

A. suis ·≈– A. equuli (Frey et al., 1996) OMPs

¡’∫∑∫“∑µàÕ hemoglobin-binding activity (Archambault

et al., 1999) πÕ°®“°π’Èæ∫«à“¡’ outer membrane

lipoprotein (Oml A) „π∑ÿ°´’‚√‰∑ªá ¿Ÿ¡‘§ÿâ¡°—π„π ÿ°√

∑’Ë‰¥â√—∫ recombinant Oml A ®–‰¡à “¡“√∂ªÑÕß°—π‚√§‰¥â

Pasteurella hemolytica  √â“ß¡“®“°‡™◊ÈÕ‡Õæ’æ’´’‚√‰∑ªá

1, 5, 9, 10, 11 √«¡∑—Èß‡™◊ÈÕ Actinobacillus suis ∑”„Àâ

‡°‘¥ satellitism À√◊Õ co-hemolytic activity ∑’Ë¡’™◊ËÕ«à“

CAMP reaction (Christie-Atkins-Munch-Petersen)

´÷Ëß‡ªìπƒ∑∏‘Ï¢Õß hemolysin „π°“√ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

√à«¡°—∫ Staphylococus aureus sphingomyelinase

Apx II ¡’∑—Èß hemolytic ·≈– cytotoxic activity

µË” πÈ”Àπ—°‚¡‡≈°ÿ≈ 103 kDa ¡’§«“¡§≈â“¬§≈÷ß°—∫

leukotoxin ¢Õß‡™◊ÈÕ P. hemolytica  √â“ß¡“®“°‡™◊ÈÕ

‡Õæ’æ’∑ÿ°´’‚√‰∑ªá ¬°‡«âπ´’‚√‰∑ªá 10 √«¡∑—Èß A. suis

∑”„Àâ‡°‘¥ CAMP reaction ‰¥â‡™àπ‡¥’¬«°—∫ Apx I ·≈–

‡ªìπ∑’Ëπà“ —ß‡°µ«à“´’‚√‰∑ªá 3 ¡’ƒ∑∏‘Ï hemolysis §àÕπ¢â“ß

πâÕ¬‡π◊ËÕß®“°¡’°“√‡°Á∫ Apx II Õ¬Ÿà„π‰´‚µæ≈“ ¡

´÷Ëß·µ°µà“ß°—∫ ’́‚√‰∑ªáÕ◊ËπÊ (¬°‡«âπ ’́‚√‰∑ªá 10) ∑’ËÀ≈—Ëß

Apx II ÕÕ°¡“πÕ°‡´≈≈å

Apx III ¡’™◊ËÕ‡¥‘¡«à“ pleurotoxin ‰¡à¡’ hemolytic

activity ¡’·µà cytotoxic activity ¡’§«“¡‡ªìπæ‘…µàÕ

‡´≈≈å¡“‚§√ø“®„π∂ÿß≈¡ ·≈–π‘«‚∑√øî≈Õ¬à“ß√ÿπ·√ß

¢π“¥πÈ”Àπ—°‚¡‡≈°ÿ≈ 120 kDa  √â“ß¡“®“°‡™◊ÈÕ

‡Õæ’æ’´’‚√‰∑ªá 2, 3, 4, 6 ·≈– 8 Apx IIII ∑”„Àâ‡°‘¥

CAMP reaction ·¡â«à“‰¡à¡’ƒ∑∏‘Ï¢Õß hemolytic activity

Apx toxins „πª√‘¡“≥πâÕ¬Ê ∑”„Àâ chemotac-

tic ·≈– phagocytic ¢Õß¡“‚§√ø“®‡ ’¬‰ª „π¢≥–∑’Ë

„πª√‘¡“≥¡“°Ê ®–¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å¡“‚§√ø“®

„π∂ÿß≈¡ ·≈–π‘«‚∑√øî≈ ‚¥¬‡©æ“– Apx I ·≈– III

®–¡’§«“¡‡ªìπæ‘… Ÿß·µà Apx II ®–¡’§«“¡‡ªìπæ‘…µË”  à«π

hemolysin ¡’ƒ∑∏‘Ï antiphagocytosis ¡’º≈µàÕ oxidative

metabolism ¢Õß phagocytic cells (Udeze and Kadis,

1992) Apx toxins ®“° biotype 1 ®–¡’§«“¡√ÿπ·√ß

„π°“√¶à“ pulmonary alveolar macrophage ‰¥â√«¥‡√Á«

°«à“ biotype 2 (Dom et al., 1994) ¡’°“√µ√«®æ∫

Apx IV æ∫∑ÿ° ’́‚√‰∑ªá ·µà‰¡à¡’√“¬ß“π∂÷ßº≈µàÕæ¬“∏‘

°”‡π‘¥¢Õß‚√§ (Schaller et al., 1999)
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TBPs ‚¥¬∑—Ë«‰ª∏“µÿ‡À≈Á°¡’§«“¡ ”§—≠µàÕ°“√

‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‡™àπ ¢π àß·≈–‡°Á∫

ÕÕ°´‘‡®π ‡ªìπªí®®—¬√à«¡ ”À√—∫‡Õπ‰´¡å„π°√–∫«π°“√

 —ß‡§√“–Àå ¥’‡ÕÁπ‡Õ ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ „π ¿“æ∑’Ë¡’∏“µÿ

‡À≈Á°®”°—¥‡™◊ÈÕ·∫§∑’‡√’¬ “¡“√∂„™â∏“µÿ‡À≈Á°®“°‚Œ µå

‚¥¬Õ“»—¬ iron acquisition systems  √â“ß receptor

proteins 2 ™π‘¥ (§◊Õ TBP 1 ·≈– 2) ·≈–®—∫Õ¬à“ß

®”‡æ“–°—∫ transferrin ¢Õß host ∑”„Àâ  “¡“√∂„™â iron

®“° host „π°“√‡®√‘≠‡µ‘∫‚µ‰¥â (Haesebrouck et al.,

1997) ∏“µÿ‡À≈Á° “¡“√∂·æ√àºà“π ‡¢â“‰ªÕ¬Ÿà„π‰´‚µ

æ≈“ ¡‚¥¬ periplasmic binding-protein-dependent iron

transport system ·≈–„π ¿“æ∑’Ë¡’∏“µÿ‡À≈Á° ®”°—¥π—Èπ

‡™◊ÈÕ‡Õæ’æ’ “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â‚¥¬‰¡à¡’º≈µàÕ°“√ √â“ß

CPS ·≈– OMPs ·µàÕ“®‡ª≈’Ë¬π·ª≈ß°“√· ¥ßÕÕ°¢Õß

LPS ‰¥â (Deneer and Potter, 1989; Paradis, et al.,

1996)

Proteases ‡™◊ÈÕ‡Õæ’æ’®–ª≈àÕ¬ membrane vesicles

´÷Ëß¡’ protease  – ¡„π√Ÿª¢Õß oligomers ÷́Ëß®–‰¡à

active µàÕ gelatin ®π°«à“®–¡’°“√À≈—Ëß protease ÕÕ°

¡“®“° vesicles (Negrete-Abascal et al., 2000)

Protease ¡’ƒ∑∏‘Ï ≈“¬ gelatin, IgA ·≈– hemoglobin

(Negrete-Abascal et al., 1994) ™à«¬„Àâ‡™◊ÈÕ‡Õæ’æ’ “¡“√∂

·æ√à‰ª„π mucosa ‰¥â∑”„Àâ‡°‘¥ proteolytic cleavage

¢Õß hemoglobin ·≈–‰¥â‡À≈Á°¡“„™â §«“¡ ”§—≠¢Õß

protease ·≈–º≈µàÕæ¬“∏‘°”‡π‘¥„π°“√µ‘¥‡™◊ÈÕ¬—ß‰¡à

 “¡“√∂ √ÿª‰¥âÕ¬à“ß™—¥‡®π

Fimbriae ‡ªìπ filamentous protein structure

∑’Ë„™â„π°“√‡°“–µ‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬°—∫‚Œ µå ‚¥¬

µ√«®æ∫ type 4 fimbriae „π‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§

À≈“¬™π‘¥√«¡∑—Èß‡™◊ÈÕ‡Õæ’æ’ (Zhang et al., 2000)

æ¬“∏‘°”‡π‘¥¢Õß‚√§‡Õæ’æ’

·∫àßæ¬“∏‘°”‡π‘¥¢Õß‚√§‡Õæ’æ’ÕÕ°‡ªìπ 3 √–¬–

(Dubreuil et al., 2000) §◊Õ

1. °“√‡°“–·≈–‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ∑’Ëº‘«‡´≈≈å

‡™◊ÈÕ‡Õæ’æ’®–„™â fimbriae ·≈– LPS ‡°“–°—∫º‘«‡´≈≈å

‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡ΩÕ¬·≈–∂ÿß≈¡ ·µà®–‡°“–°—∫º‘«‡´≈≈å

¢Õß∑“ß‡¥‘πÀ“¬„® à«πµâπ‰¥â‰¡à¥’π—°

2. °“√√∫°«π√–∫∫°“√®”°—¥‡™◊ÈÕ √–∫∫°“√

°”®—¥‡™◊ÈÕ„ÀâÕÕ°®“°√à“ß°“¬¢Õß ÿ°√π—Èπ¡’À≈“¬«‘∏’

‡™àπ (1) mucociliary clearance mechanism (innate

immunity) „π√–∫∫∑“ß‡¥‘πÀ“¬„®®–™à«¬‡æ◊ËÕªÑÕß°—π

°“√µ‘¥‡™◊ÈÕ∑’ËªÕ¥ ‡™àπ πÈ”¡Ÿ°·≈–‡ ¡À– (2) °“√°”®—¥

‡™◊ÈÕ‚¥¬„™â‡¡Á¥‡≈◊Õ¥¢“«´÷Ëß‡ªìπ¥à“πªÑÕß°—π‚√§∑’Ë ”§—≠

„π°“√°”®—¥‡™◊ÈÕ (acquired immunity) ‰¥â·°à pulmonary

intravascular macrophages (PIMs) ¡’Àπâ“∑’Ë„π°“√

∑”≈“¬‡´≈≈å·≈–‡»…‡´≈≈å∑’Ë≈Õ¬Õ¬Ÿà„π°√–· ‡≈◊Õ¥

„π¢≥–∑’Ë pulmonary alveolar macrophages (PAMs)

¡’Àπâ“∑’Ë‡°Á∫°‘π ‡™◊ÈÕ‡Õæ’æ’ “¡“√∂¡’™’«‘µÕ¬Ÿà„π‡´≈≈å

¡“‚§√ø“®‰¥âπ“π¡“°°«à“ 90 π“∑’·≈–º≈‘µ Apx toxins

´÷Ëß∑”„ÀâÀπâ“∑’Ë°“√‡°Á∫°‘π¢Õß∑—Èß‡´≈≈å¡“‚§√ø“®

·≈– PMNs ‡ ’¬‰ª·≈– ≈“¬‡´≈≈å‡À≈à“π—Èπ  à«π‡´≈≈å

®”æ«° polymorphonuclear cells (PMNs) ∑”Àπâ“∑’Ë

¶à“‡™◊ÈÕ‡Õæ’æ’¿“¬À≈—ß®“°°“√‡°Á∫°‘π‰ª·≈â« ´÷Ëßª°µ‘®–

¡’ª√‘¡“≥πâÕ¬Ê „πªÕ¥°Á°≈—∫¡’ª√‘¡“≥ Ÿß¢÷ÈπÕ¬à“ß

√«¥‡√Á«À≈—ß®“°µ‘¥‡™◊ÈÕ °≈‰°Õ◊Ëπ„π°“√™à«¬‡À≈◊Õ°“√

‡°Á∫°‘π‡™◊ÈÕ·∫§∑’‡√’¬ §◊Õ complement ÷́Ëß‡ªìπ “√

µ—«°≈“ß∑’Ë™à«¬„π°“√∑”≈“¬‡™◊ÈÕ‰¥â‚¥¬µ√ß ·µàÕ¬à“ß‰√

°Áµ“¡°Á¬—ß¡’‡™◊ÈÕ‡Õæ’æ’∑’Ë “¡“√∂µâ“π°≈‰°‡À≈à“π’È‰¥â

‡π◊ËÕß®“°¡’ CPS ·≈–/À√◊Õ LPS ¢Õß‡™◊ÈÕ‡Õæ’æ’∑’Ë§Õ¬

ª°ªÑÕßµ—«‡Õß®“°°≈‰°¢â“ßµâπ (Ward and Inzana,

1994)

3. °“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ ≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“

¢Õß‚√§π’È‡°‘¥®“° cytotoxic effects ¢Õß Apx toxins

∑’Ë¡’º≈µàÕ‡´≈≈åµà“ßÊ Apx toxins ·≈– LPS ®–°√–µÿâπ

°“√∑”ß“π¢Õß PAMs ·≈– PIMs º≈∑’Ë‡°‘¥¢÷Èπ §◊Õ

¡’°“√À≈—Ëß¢Õß toxic oxygen metabolites, proteolytic

enzymes ·≈– cytokines ™π‘¥µà“ßÊ ÕÕ°¡“ Apx toxins
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®–∑”≈“¬‡´≈≈å‡¬◊ËÕ∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥ „π¢≥–∑’Ë LPS

®–°√–µÿâπ factor XII „π°√–∫«π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

∑”„Àâ‡°‘¥ coagulation, fibrinolysis ·≈– kinin systems

°“√°√–µÿâπ coagulation pathways π—Èπ®– àßº≈„Àâ

‡°≈Á¥‡≈◊Õ¥  √â“ß°âÕπ∑√Õ¡∫— ¢π“¥‡≈Á° ‡ªìπ≈—°…≥–

¢Õß acute pleuropneumonia √Õ¬‚√§∑’Ë‡°‘¥®“°ƒ∑∏‘Ï¢Õß

LPS ¡’‡æ’¬ß‡≈Á°πâÕ¬ ·µà Apx toxins ®–∑”„Àâ‡°‘¥√Õ¬

‚√§∑’Ë‡À¡◊Õπ°—∫√Õ¬‚√§¢Õß°“√µ‘¥‡™◊ÈÕ™π‘¥√ÿπ·√ß

¬°‡«âπ Apx II ∑’Ë¡’º≈„Àâ‡°‘¥√Õ¬‚√§‡æ’¬ß‡≈Á°πâÕ¬

‡∑à“π—ÈπÀ√◊Õ‰¡à‡°‘¥Õ“°“√∑“ß§≈‘π‘°‡≈¬ ·¡â«à“®–¢—¥·¬âß

°—∫§«“¡®√‘ß∑’Ë«à“´’‚√‰∑ªá 7 ∑’Ëº≈‘µ‡©æ“– Apx II ‡∑à“π—Èπ

·µà‡ªìπ ’́‚√‰∑ªá∑’Ë√ÿπ·√ß “¡“√∂∑”„Àâ‡°‘¥ typical lesions

‰¥â √«¡∑—Èß ’́‚√‰∑ªá 1 ·≈– 5 ∑’Ë∂Ÿ°µ—¥¬’π∑’Ë √â“ß Apx I

·µà “¡“√∂º≈‘µ Apx II ‰¥â °Á “¡“√∂°√–µÿâπ„Àâ‡°‘¥

√Õ¬‚√§∑’Ë®”‡æ“–‰¥â‡™àπ°—π ®“°º≈°“√»÷°…“π’È∫àß™’È«à“

Õ“®¡’ªí®®—¬Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫ cell-associated toxins

À√◊Õ virulence determinants ∑’Ë∑”„Àâ‡°‘¥√Õ¬‚√§ªÕ¥

°“√µ√«®«‘π‘®©—¬‚√§

°“√µ√«®«‘π‘®©—¬‚√§„πΩŸß∑’Ë¡’°“√√–∫“¥Õ¬à“ß

‡©’¬∫æ≈—πÕ“®∑”‰¥â‚¥¬°“√ —ß‡°µÕ“°“√∑“ß§≈‘π‘°

µ√«®√Õ¬‚√§ªÕ¥ ·¬°‡™◊ÈÕ·∫§∑’‡√’¬·≈–·¬°´’‚√‰∑ªá

·µà„π°√≥’µ‘¥‡™◊ÈÕÕ¬à“ß‡√◊ÈÕ√—ß ‰¡à· ¥ßÕ“°“√™—¥‡®π

®”‡ªìπµâÕßÕ“»—¬°“√µ√«®∑“ß ’́√—Ë¡«‘∑¬“‡æ◊ËÕ√–∫ÿ

 ∂“π¿“æ¿Ÿ¡‘§ÿâ¡°—π‡æ’¬ßÕ¬à“ß‡¥’¬« (Dubreuil et al.,

2000)

1.  °“√‡æ“–·¬°·≈–æ‘ Ÿ®πå‡™◊ÈÕ

°“√‡æ“–·¬°‡™◊ÈÕ‡Õæ’æ’Õ“»—¬Õ“À“√‡≈’È¬ß‡™◊ÈÕ

™π‘¥ blood agar ·≈–µâÕß¡’ nurse colonies §Õ¬™à«¬

‡ √‘¡ V-factor ‡™àπ ‡™◊ÈÕ Staphylococcus aureus ‡æ◊ËÕ

„Àâ‡°‘¥ CAMP effect ´÷Ëß‡ªìπº≈¡“®“°ƒ∑∏‘Ï¢Õß Apx I,

II ·≈– III (Jansen et al., 1995) Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë

π‘¬¡„™â‰¥â·°à blood agar, PPLO (pleuropneumonia-

like organism) agar, chocolate agar, brain heart

infusion agar, selective meat blood agar °“√„™â

chocolate agar ®–™à«¬„π°“√¢¬“¬¢π“¥‚§‚≈π’¢Õß‡™◊ÈÕ

§«√®–‡ √‘¡¥â«¬ lincomycin 1 µg/ml, crystal violet 1

µg/ml, bacitracin 100 µg/ml ·≈– nystatin 50 µg/ml

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ ‡™◊ÈÕ‡Õæ’æ’µâÕßÕ“»—¬ 5-10% CO
2

„π∫√√¬“°“»‡æ◊ËÕ™à«¬„π°“√‡®√‘≠‡µ‘∫‚µ

πÕ°®“°∫√‘‡«≥ªÕ¥·≈â«∫√‘‡«≥∑’Ë ‡À¡“– ¡

„π°“√‡æ“–·¬°‡™◊ÈÕ‡Õæ’æ’ §◊Õ∑Õπ´‘≈ ‚¥¬„™â∫√‘‡«≥

º‘«Àπâ“¢Õß∑Õπ´‘≈ °“√‡æ“–·¬°‡™◊ÈÕ®”‡ªìπµâÕß„™â

Õ“À“√‡≈’È¬ß‡™◊ÈÕÀ≈“¬Ê ™ÿ¥ ·≈–À≈“¬Ê ™π‘¥‡æ◊ËÕ™à«¬

„π°“√«‘π‘®©—¬∑’Ë∂Ÿ°µâÕß¬‘Ëß¢÷Èπ °“√¬◊π¬—π‚¥¬ —ß‡°µ

°“√‡°‘¥ hemolysis „π blood agar Õ“®™à«¬„π°“√

«‘π‘®©—¬‡æ’¬ß∫“ß à«π‡π◊ËÕß®“°¡’‡™◊ÈÕ‡Õæ’æ’∫“ß “¬

æ—π∏ÿå∑’Ë‰¡à‡°‘¥ hemolysis ‰¥â ≈—°…≥– biochemical

characteristics ¢Õß‡™◊ÈÕ‡Õæ’æ’ ‰¥â·°à urease positive,

porphyrin positive ´÷Ëß∂◊Õ«à“‡ªìπ≈—°…≥–∑’Ë ”§—≠„π°“√

æ‘ Ÿ®πå‡™◊ÈÕ‡Õæ’æ’  à«π°“√µ√«®Õ◊ËπÊ ∑’Ë¡’§«“¡ ”§—≠

√Õß≈ß¡“‰¥â·°à β-galactosidase, hemolysis ·≈–

fermentation of carbohydrates ‡π◊ËÕß®“°¡’§«“¡‰¡à

·πàπÕπ „π°“√‡°‘¥ hemolytic activity ¢Õß·µà≈–

isolate (Biberstein et al., 1977)

2.  °“√µ√«®À“ DNA ¢Õß‡™◊ÈÕ

¡’°“√„™â polymerase chain reaction (PCR) based

methods „π°“√µ√«® random-clone fragment (Sirios

et al., 1991), Hly (hemolysin) gene (Frey et al.,

1991), TBP gene (Gerlach et al., 1992), OmlA

gene (Gram and Ahren, 1998), multiplex PCR of

cpx, cps genes (Lo et al., 1998), AroA gene (Hernanz

Moral et al, 1999), nested PCR of ApxIVA (Schaller

et al., 2001) √«¡∑—Èßπ”¡“ª√–¬ÿ°µå„™â„π°“√µ√«® mixed

bacterial cultures (Gram et al., 1996) ªí®®ÿ∫—π PCR

®–§àÕπ¢â“ß¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕ‡Õæ’æ’ ¢âÕ§«√æ‘®“√≥“

„π°“√µ√«®‰¥â·°à ª√‘¡“≥‡™◊ÈÕ∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë “¡“√∂



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 141

µ√«®‰¥â§«“¡‰«·≈–§«“¡®”‡æ“–°—∫™π‘¥¢Õßµ—«Õ¬à“ß

∑’Ë„™âµ√«®

3.  °“√µ√«® immune mediators ™π‘¥µà“ßÊ

À≈—ß®“°µ‘¥‡™◊ÈÕ‡Õæ’æ’·≈â« LPS ®–™à«¬‡Àπ’Ë¬«π”

„Àâ‡°‘¥°“√‡æ‘Ë¡ pro-inflammatory cytokines Õ¬à“ß√«¥‡√Á«

‰¥â·°à IL-1α, IL-1β, IL-6 ·≈– IL-8 mRNA „π lung

lavage cells √«¡∑—Èß TNF-α (Baarsch et al., 1995;

Fossum, 1998) TNF ®–‰¡à àßº≈µàÕ°“√∑”≈“¬

ªÕ¥‚¥¬µ√ß·µà‡ªìπµ—«‡Àπ’Ë¬«π”¢Õß neutrophil

chemoattractant IL-8 ÷́Ëß®–∑”Àπâ“∑’Ë‡ªìπ chemokine

§Õ¬™à«¬°√–µÿâπ·≈–‡ √‘¡ √â“ß°“√∑”ß“π¢Õß PMNs

∑’ËªÕ¥ π”‰ª Ÿà°“√À≈—Ëß toxic oxygen radicals ·≈–

myeloperoxidase ´÷Ëß®–‡ª≈’Ë¬π hydrogen peroxide „Àâ

‡ªìπ hypochlorous acid ´÷Ëß‡ªìπµ—« oxidant ∑’Ë¡’§«“¡

‡ªìπæ‘…µàÕ‡´≈≈å¡“°∑’Ë ÿ¥∑’Ë ‡°‘¥¢÷Èπ„π™à«ß∑’Ë¡’°“√

Õ—°‡ ∫®“°ƒ∑∏‘Ï¢Õßπ‘«‚∑√øî≈

IL-6 ‡ªìπµ—«‡Àπ’Ë¬«π”¢Õß acute-phase proteins

´÷Ëß‡ªìπµ—«∫àß™’È«à“¡’§«“¡‡§√’¬¥·≈–‡°‘¥‚√§¢÷Èπ acute

phase reactants ∑’Ë ”§—≠‰¥â·°à haptoglobin, C-reactive

protein (CRP), major acute phase protein (MAP),

serum amyloid A (SAA) ´÷Ëß¡’√–¥—∫ Ÿß¢÷ÈπÀ≈—ß®“°

 ÿ°√µ‘¥‡™◊ÈÕ‡Õæ’æ’ 2 «—π (Heegaard et al., 1998)

4.  °“√µ√«®∑“ß´’√—Ë¡«‘∑¬“

„π°√≥’°“√µ‘¥‡™◊ÈÕ·∫∫‡√◊ÈÕ√—ß∑’Ë‰¡à¡’°“√· ¥ß

Õ“°“√∑“ß§≈‘π‘°Õ¬à“ß™—¥‡®π °“√«‘π‘®©—¬‚√§µâÕß

Õ“»—¬°“√µ√«®∑“ß ’́√—Ë¡«‘∑¬“ ÷́Ëß¡’À≈“¬«‘∏’ ‡™àπ tube

agglutination test (TAT), rapid slide agglutination

(RSA), immunodiffusion (ID), ring precipitation (RP),

indirect hemagglutination (IHA), indirect fluorescence

antibody technique (IFA), coagglutination (CA), counter

immunoelectrophoresis (CIE), 2-mercaptoethanol

tube agglutination (2-ME), complement fixation test

(CFT), enzyme linked immunosorbent assay (ELISA)

«‘∏’°“√µ√«®Õ“®·µ°µà“ß°—π¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬∑’Ë‡Õ◊ÈÕÕ”π«¬

„πÀâÕßªØ‘∫—µ‘°“√π—ÈπÊ ªí≠À“„π°“√µ√«®«‘π‘®©—¬ §◊Õ

¬—ß‰¡à¡’«‘∏’°“√„¥∑’Ë‡ªìπ‡°≥±å¡“µ√∞“π (gold standard

method) „π™à«ß·√°¢Õß°“√·¬°´’‚√‰∑ªá¡—°„™â«‘∏’

agglutination æ∫«à“ TAT  “¡“√∂·¬°´’‚√‰∑ªá‰¥â¥’

·µàµâÕß„™â unheated CPS ‡ªìπ·Õπµ‘‡®π ‡æ√“– CPS

 Ÿ≠‡ ’¬§«“¡®”‡æ“–µàÕ ’́‚√‰∑ªá ‡¡◊ËÕºà“π°“√ auto-

claving ·≈– washing (Gunnarsson et al., 1978) RSA

·≈– RP ‡ªìπ«‘∏’∑’Ë¡’§«“¡πà“‡™◊ËÕ∂◊Õ‡À¡◊Õπ°—∫ TAT ¡’

§«“¡ßà“¬„π°“√µ√«® √“§“∂Ÿ°·≈–√«¥‡√Á«°«à“«‘∏’Õ◊ËπÊ

(Mittal et al., 1982) RSA ·≈– TAT ®–‰¡à “¡“√∂

µ√«®·¬°´’‚√‰∑ªá 8 ÕÕ°®“°´’‚√‰∑ªá 3 ·≈– 6 ‰¥â

·µà‡¡◊ËÕ„™â whole cell antigens „π¢≥–∑’Ë IHA ·≈– ID

 “¡“√∂·¬°‰¥â ‚¥¬‡©æ“– ID ∑’Ë„™â phenol-water-

extraction antigens ®–„Àâº≈¥’°«à“°“√„™â heated

antigens (Gunnarsson, 1979) πÕ°®“°π’È “¡“√∂„™â

IFA µ√«®À“ ’́‚√‰∑ªá‰¥â®“° bacterial smear ¢Õß

µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ æ∫«à“ IFA ·≈– CIE ¡’§«“¡‰«¡“°°«à“

ID  à«π 2-ME tube agglutination test π—Èπ‡À¡“–∑’Ë®–

„™â„π°“√µ√«®«‘π‘®©—¬‚√§‚¥¬‡©æ“–„π°“√§«∫§ÿ¡

‚√§„πø“√å¡ (Nielsen, 1988) coagglutination π—Èπ‡ªìπ

«‘∏’∑’Ë‡§¬„™â„π°“√µ√«® field strains æ∫«à“‰¡à “¡“√∂

·¬°·¬–√–À«à“ß´’‚√‰∑ªá∑’Ë¡’ªØ‘°‘√‘¬“¢â“¡ÕÕ°®“°°—π

‰¥â (Nicolet, 1988) °“√µ‘¥‡™◊ÈÕ‡Õæ’æ’´’‚√‰∑ªá∑’Ë¡’

ªØ‘°‘√‘¬“¢â“¡®–‡°‘¥¿Ÿ¡‘§ÿâ¡°—π¢â“¡√–À«à“ß´’‚√‰∑ªáπ—Èπ

∑”„Àâ‡°‘¥§«“¡ —∫ π„π°“√µ√«®«‘π‘®©—¬‰¥â °“√µ‘¥

‡™◊ÈÕ¡“°°«à“ 1 ’́‚√‰∑ªá®– àßº≈µàÕÕ—µ√“°“√ªÉ«¬·≈–

°“√µ√«®∑“ß´’√—Ë¡«‘∑¬“ (Nielsen, 1988) ‡™àπ °“√‡°‘¥

cross immunity „π ÿ°√∑’Ëµ‘¥‡™◊ÈÕ‡Õæ’æ’´’‚√‰∑ªá„À¡à∑’Ë¡’

ªØ‘°‘√‘¬“¢â“¡°—∫ ’́‚√‰∑ªá ‡¥‘¡∑’Ë ‡§¬µ‘¥‡™◊ÈÕ¡“°àÕπ

®– àßº≈„Àâ‡™◊ÈÕ´’‚√‰∑ªá„À¡à “¡“√∂¡’™’«‘µÕ¬Ÿà„π∑“ß

‡¥‘πÀ“¬„®‰¥â‚¥¬∑’Ë‰¡à‡°‘¥ seroconversion ¥—ßπ—Èπ°“√

µ√«®∑“ß ’́√—Ë¡«‘∑¬“®–‰¡à “¡“√∂µ√«®À“ ÿ°√∑’Ëµ‘¥‡™◊ÈÕ



142 Thai J. Vet. Med.  Vol. 32  Supplement,  2002

´’‚√‰∑ªá„À¡à¥—ß°≈à“«‰¥â  ÿ°√∑’Ëµ‘¥‡™◊ÈÕ A. suis, E. coli

·≈–‡™◊ÈÕÕ◊ËπÊ  “¡“√∂ √â“ß¿Ÿ¡‘§ÿâ¡∑’ËªØ‘°‘√‘¬“¢â“¡°—∫‡™◊ÈÕ

‡Õæ’æ’‰¥â‡æ√“–¡’ epitopes ∫π OMPs ‡À¡◊Õπ°—π (Inzana

and Fenwick, 2001)

ELISA „Àâº≈∑’Ë¡’§«“¡‰«·≈–®”‡æ“–¡“°°«à“

CFT ™π‘¥¢Õß·Õπµ‘‡®π∑’Ë„™â ‰¥â·°à CPS (Gottschalk

et al., 1994), long chain LPS (Radacovici et al.,

1994) À√◊Õ Apx toxins æ∫«à“ LPS ELISA ®–„Àâº≈

ªØ‘°‘√‘¬“¢â“¡ ·µà CPS ELISA  “¡“√∂·¬° ’́‚√‰∑ªá

µà“ßÊ ‰¥â¬°‡«âπ´’‚√‰∑ªá 4 ·≈– 7 (Gottchalks et al,

1997) °“√„™â CPS biotin-streptavidin ELISA

®–‡æ‘Ë¡§«“¡‰«·≈–®”‡æ“– (Inzana and Fenwick, 2001)

πÕ°®“°π’È¬—ß¡’ recombinant Apx II ELISA ÷́Ëß¡’

§«“¡®”‡æ“–°—∫‡™◊ÈÕ‡Õæ’æ’ §◊Õ®–„Àâº≈∫«°°—∫‡™◊ÈÕ‡Õæ’æ’

‡∑à“π—Èπ ¥—ßπ—Èπ®÷ß„™â‡ªìπ°“√∑¥ Õ∫·¬°‰¥â ·µà‰¡à

 “¡“√∂√–∫ÿ´’‚√‰∑ªá¢Õß‡™◊ÈÕ‡Õæ’æ’ (Nielsen et al.,

2000)

°“√°”Àπ¥ cut-off values ¢Õß ELISA ¡’À≈“¬

«‘∏’ ‡™àπ °”Àπ¥§à“§ß∑’Ë·πàπÕπ√–À«à“ß 0.15-0.20

À√◊Õ°”Àπ¥∑’Ë ÕßÀ√◊Õ “¡‡∑à“¢Õß§à“ optical density

(OD) ¢Õßµ—«Õ¬à“ß∑’Ë„Àâº≈≈∫À√◊Õ„™â§à“ OD ¢Õß

µ—«Õ¬à“ß∑’Ë„Àâº≈≈∫·≈â«∫«°°—∫ ÕßÀ√◊Õ “¡‡∑à“¢Õß

standard deviation (SD) (Barajas-Rojas et al., 1993;

Jacobson, 1998) À√◊ÕÕ“®„™â negative cut-off values

®“°ΩŸß ÿ°√∑’Ë‡ªìπ minimal disease herds ¡“‡ªìπ

cut-off values ¢Õß commercial herds ‰¥â (Blackall,

2001)

°“√§«∫§ÿ¡ªÑÕß°—π‚√§

„π°“√§«∫§ÿ¡ªÑÕß°—π‚√§®”‡ªìπµâÕßæ‘®“√≥“

‡ªìπ°√≥’‡©æ“–„π·µà≈–ΩŸß ¢÷Èπ°—∫ “‡Àµÿ¢Õß°“√√–∫“¥

‡™àπ ‡°‘¥®“°°“√π” ÿ°√∑¥·∑π∑’Ë‡ªìπæ“À–·≈–‰¡à¡’

°“√°—°‚√§ °“√®—¥°“√·≈–µ√«® Õ∫ ÿ¢¿“æ ÿ°√ “«

°àÕπ‡¢â“ΩŸß®÷ß‡ªìπ ‘Ëß ”§—≠ °“√≈¥§«“¡Àπ“·πàπ„π

‚√ß‡√◊Õπ °“√ª√—∫ ¿“æ‚√ß‡√◊Õπ„Àâ‡À¡“– ¡°—∫ ¿“æ

Õ“°“»¡’º≈°√–∑∫µàÕ°“√‡°‘¥‚√§‡Õæ’æ’ ·µàæ∫«à“‰¡à¡’

º≈µàÕ‚√§µ‘¥‡™◊ÈÕ‰¡‚§æ≈“ ¡“ (Beskow et al., 1998)

„πΩŸß∑’Ë¡’°“√§—¥∑‘Èß ÿ°√ªÉ«¬ÕÕ°®–™à«¬≈¥®”π«π

 ÿ°√∑’Ë‡ªìπæ“À–¢Õß‚√§π”‰ª Ÿà°“√°”®—¥‚√§ÕÕ°®“°

ΩŸß °“√„™â¬“µâ“π®ÿ≈™’æ„πΩŸß∑’Ë°”≈—ß√–∫“¥Õ“®™à«¬≈¥

§«“¡√ÿπ·√ß¢Õß‚√§·≈–≈¥Õ—µ√“°“√µ“¬‡∑à“π—Èπ ¬“

µâ“π®ÿ≈™’æ∑’Ë„™â ‰¥â·°à florfenicol, chlortetracycline,

enrofloxacin, tilmicosin, tiamulin, amoxicillin,

penicillin ·≈– ceftiofur „π√Ÿª·∫∫©’¥À√◊Õº ¡πÈ”

·≈–Õ“À“√ (Wallgren et al., 1999a,b) º≈°“√„™â¬“

Õ“®·µ°µà“ß°—π„π·µà≈–ΩŸß „πΩŸß∑’Ëµ‘¥‡™◊ÈÕ°“√„™â¬“

º ¡πÈ”Õ“®„Àâº≈¥’°«à“¬“º ¡Õ“À“√‡π◊ËÕß®“° ÿ°√¡’

Õ“°“√‡∫◊ËÕÕ“À“√ °“√©’¥¬“µâ“π®ÿ≈™’æ®–„Àâº≈§àÕπ¢â“ß

¥’·µà‡ ’¬‡«≈“·≈–‡ª≈◊Õß·√ßß“π (Fenwick and Henry,

1994) ·≈–®”‡ªìπµâÕß©’¥µ‘¥µàÕ°—πÀ≈“¬«—π ∫“ß°√≥’

Õ“®æ∫‡™◊ÈÕ‡Õæ’æ’¥◊ÈÕ¬“‰¥â °“√©’¥«—§´’π®–≈¥Õ—µ√“°“√

µ“¬‰¥â·µà‰¡à‰¥â¬—∫¬—Èß°“√µ‘¥‡™◊ÈÕ‰¥â ·µà®–„Àâº≈¥’„π

™à«ß∑’Ë¡’°“√√–∫“¥Õ¬à“ß‡©’¬∫æ≈—π À≈—ß°“√©’¥«—§´’π

 ÿ°√∑’ËÀ“¬ªÉ«¬Õ“®‡ªìπæ“À–¢Õß‚√§„πΩŸß ¡’°“√

∑¥≈Õß©’¥«—§´’π LPS „π ÿ°√æ∫«à“ “¡“√∂ªÑÕß°—π

‚√§‰¥â∫“ß à«π‡©æ“–´’‚√‰∑ªá∑’Ë‡°‘¥ªØ‘°‘√‘¬“¢â“¡‰¥â

ªí≠À“¢Õß°“√„™â«—§ ’́π ‡™àπ æ∫ granulomatous lesions

µ√ß∫√‘‡«≥∑’Ë©’¥«—§´’π‡ªìπº≈¡“®“° “√ ◊ËÕ (MacInnes

and Rosendal, 1988)

ªØ‘ —¡æ—π∏å√–À«à“ß‡™◊ÈÕ‡Õæ’æ’°—∫‡™◊ÈÕ°àÕ‚√§Õ◊ËπÊ

°“√‡°‘¥‚√§√à«¡°—π√–À«à“ß‡™◊ÈÕ‡Õæ’æ’°—∫‡™◊ÈÕÕ◊ËπÊ

‡™àπ porcine reproductive and respiratory syndome

virus (PRRSV) À√◊Õ Aujeszky's disease virus (ADV)

æ∫«à“√Õ¬‚√§ªÕ¥Õ—°‡ ∫®“°°“√µ‘¥‡™◊ÈÕ ADV ·≈–

‡Õæ’æ’®–·µ°µà“ß°—π‰ª °≈à“«§◊Õ ÿ°√∑’Ëµ‘¥‡™◊ÈÕ‡Õæ’æ’®–

æ∫ªÕ¥·≈–‡¬◊ËÕÀÿâ¡ªÕ¥Õ—°‡ ∫ ¡’‡π◊ÈÕµ“¬∑’ËªÕ¥ √«¡

∑—ÈßªÕ¥∫«¡πÈ”·≈–‡°‘¥ fibrinous thrombosis „π¢≥–
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∑’Ë ÿ°√∑’Ëµ‘¥‡™◊ÈÕ ADV ®–æ∫ bronchitis, bronchiolitis

·≈– alveolitis (Narita et al., 1997) °“√µ‘¥‡™◊ÈÕ PRRSV

°àÕπ‰¡à‰¥â¡’º≈°√–∑∫µàÕ°“√µ‘¥‡™◊ÈÕ‡Õæ’æ’·≈–‰¡à¡’

§«“¡·µ°µà“ß√–À«à“ß√Õ¬‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ‡Õæ’æ’Õ¬à“ß

‡¥’¬«‡∑’¬∫°—∫°“√µ‘¥‡™◊ÈÕ PRRSV √à«¡°—∫‡Õæ’æ’ (Pol

et al., 1997)

°“√»÷°…“‚√§‡Õæ’æ’„πª√–‡∑»‰∑¬

„πªï 2533 «—π∑π’¬å·≈–§≥– (1990) æ∫«à“

À≈—ß®“°°“√µ√«®√Õ¬‚√§·≈–‡æ“–·¬°™◊ÈÕ®“°√Õ¬‚√§

ªÕ¥·≈â« “¡“√∂·¬°‡™◊ÈÕ‡Õæ’æ’ ´’‚√‰∑ªá 1, 2, 3

·≈– 5 ¥â«¬«‘∏’ rapid plate agglutination ·≈– ID

Dumrongwatanapokin and Neramitmansook (2000)

‡ΩÑ“µ‘¥µ“¡°“√µ‘¥‡™◊ÈÕ‚√§‡Õæ’æ’·∫∫‡√◊ÈÕ√—ß„πø“√å¡

 ÿ°√ “¡“√∂·¬°‡™◊ÈÕ‡Õæ’æ’´’‚√‰∑ªá 1, 5 ·≈– 6 ®“°

ªÕ¥∑’Ë‚√ß¶à“ —µ«å Dumrongwatanapokin et al. (2000)

√“¬ß“π«à“Õ—µ√“°“√·¬°‡™◊ÈÕ‡Õæ’æ’®“°√Õ¬‚√§ªÕ¥

¢Õß ÿ°√∑’Ë‚√ß¶à“ (12%) πâÕ¬°«à“‡™◊ÈÕ Mycoplasma

hyopneumoniae (Mhp) ·≈– M. hyorhinis (Mhr)

·≈–®“°‡™◊ÈÕ Mhp ∑—ÈßÀ¡¥∑’Ëµ√«®æ∫¡’‡æ’¬ß 1.5%

‡∑à“π—Èπ∑’Ë “¡“√∂·¬°‡™◊ÈÕ‡Õæ’æ’√à«¡°—∫ Mhp

‡Õ° “√Õâ“ßÕ‘ß

«—π∑π’¬å ‡π√¡‘µ√¡“π ÿ¢ ‰æ‚√®πå ¡‘π‡¥Áπ ®‘√“ «“¬ÿ‚™µ‘

√—™π’ »‘≈ª ‘∑∏‘Ï 1990 (2533) ´’‚√‰∑ªá¢Õß‡™◊ÈÕ

Œ’‚¡øï≈— æ≈Ÿ‚√π‘«‚¡π‘Õ’È ∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬.
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‚√§∫‘¥¡Ÿ°‡≈◊Õ¥: ·π«∑“ß°“√«‘π‘®©—¬·¬°·¬–®“°‡™◊ÈÕ

≥ÿ«’√å ª√–¿— √°ÿ≈

Abstract

Nuvee  Prapasarakul

SWINE DYSENTERY: IT'S DIFFERENTIAL DIAGNOSIS FROM

OTHER COLONIC SPIROCHETOSIS

Spirochetal infectious diseases are known worldwide to cause tremendous financial loss to the

pig industry. Up to date, the use of the genus Brachyspira (B.) is proposed, from the unification

between the genus Brachyspira and Serpulina, by using reliable molecular techniques. Two species are

major etiologic causes of infection: B. hyodysenteriae and B. pilosicoli (formerly Anguillina coli).

B. hyodysenteriae is a facultative anaerobic spirochete and is the primary cause of the severe

mucohemorrhagic diarrheal disease called "Swine Dysentery" (SD). On the other hand, B. pilosicoliis

is an emerging cause of "Colonic Spirochetosis" (CS) of Guinea pigs, dogs, humans, non-human

primates, wild and domestic birds; it may also be an important zoonotic infection with public health

significance. The term porcine intestinal spirochetosis (PIS), colorectal spirochetosis or spirochetal

diarrhea, have also been used interchangeably to describe CS. This review describes the important

features of spirochetal cells, the role of membrane proteins in host immunization, clinical and

laboratory diagnosis and strategies for prevention and treatment.

Keywords :  Swine dysentery, colonic spirochetosis, Brachyspira
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∫∑§—¥¬àÕ

≥ÿ«’√å ª√–¿— √°ÿ≈

‚√§∫‘¥¡Ÿ°‡≈◊Õ¥: ·π«∑“ß°“√«‘π‘®©—¬·¬°·¬–®“°‡™◊ÈÕ·∫§∑’‡√’¬√Ÿª‡°≈’¬«Õ◊ËπÊ

„π≈”„ â„À≠à

‚√§√–∫∫∑“ß‡¥‘πÕ“À“√„π ÿ°√∑’Ë‡°‘¥®“°‡™◊ÈÕ ‰ª‚√§’∑‡ªìπ‚√§∑’Ë ”§—≠∑’Ë¡’º≈°√–∑∫µàÕ§«“¡ Ÿ≠‡ ’¬

∑“ß‡»√…∞°‘®¢ÕßÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√∑—Ë«‚≈° „πªí®®ÿ∫—π®“°¢âÕæ‘ Ÿ®πå‚¥¬«‘∏’∑“ß™’«‚¡‡≈°ÿ≈æ∫«à“‡™◊ÈÕ

·∫§∑’‡√’¬°≈ÿà¡ ‰ª‚√§’∑„π√–∫∫∑“ß‡¥‘πÕ“À“√‰¥â®—¥√«¡°—π®“°®’π—  Brachyspira  ·≈–®’π—  Serpulina ‡ªìπ®’π— 

Brachyspira(B) ‡™◊ÈÕ∑’Ë ”§—≠∑’Ë°àÕ„Àâ‡°‘¥‚√§„π ÿ°√§◊Õ B. hyodysenteriae ·≈– B. pilosicoli ‡ªìπ∑’Ë∑√“∫°—π‚¥¬

∑—Ë«‰ª·≈â««à“ B. hyodysenteriae ‡ªìπ “‡Àµÿ¢Õß‚√§∑âÕß‡ ’¬Õ¬à“ß√ÿπ·√ßÀ√◊Õ∑’Ë‡√’¬°«à“∫‘¥¡Ÿ°‡≈◊Õ¥   à«π B. pilosicoli

π—Èπ∂Ÿ°§âπæ∫«à“ “¡“√∂°àÕ„Àâ‡°‘¥≈—°…≥–°“√µ‘¥‡™◊ÈÕ ‰ª‚√§’∑∑’Ë≈”‰ â à«π∑â“¬∑’Ë¡’™◊ËÕ‡√’¬°µà“ßÊ °—π¢÷ÈπÕ¬Ÿà°—∫

µ”·Àπàß¢Õß°“√¬÷¥‡°“–¢Õß ‰ª‚√§’∑∑’Ë‡´≈„πºπ—ß≈”‰ â „πªí®®ÿ∫—π∂Ÿ°√«¡‡√’¬°«à“ çColonic spirochetosis (CS)é

À√◊Õ‚√§∑âÕß√à«ß∑’Ë‡°‘¥®“° ‰ª‚√§’∑ ÷́Ëß·¡â«à“∑—Èß Õß‡™◊ÈÕ®–‡ªìπ·∫§∑’‡√’¬„π°≈ÿà¡‡¥’¬«°—π·µà§«“¡√ÿπ·√ß¢Õß

B. pilosicoli π—ÈππâÕ¬°«à“  ·µà®–°àÕ§«“¡ Ÿ≠‡ ’¬·∫∫·Õ∫·Ωß„π√–¬–¬“«¢Õß°“√‡≈’È¬ß ÿ°√ πÕ°®“°π’È B. pilosicoli

¬—ß “¡“√∂°àÕ‚√§‰¥â„π∑—Èß„π§π·≈– —µ«åÕ◊ËπÊ ‰¥â·°à ÀπŸµ–‡¿“  ÿπ—¢ ≈‘ßÀ≈“¬™π‘¥ ·≈–π°‡≈’È¬ß π°ªÉ“ ¥—ßπ—Èπ§«“¡

 ”§—≠¢Õß‚√§∑âÕß√à«ß∑’Ë‡°‘¥®“° ‰ª‚√§’∑®÷ßπà“®–‡ªìπÀπ÷Ëß„π®”π«π‚√§ —µ«åµ‘¥§π∑’Ë ”§—≠Õ’°¥â«¬ ∫∑§«“¡π’È

‰¥â∫√√¬“¬‡°’Ë¬«°—∫≈—°…≥– ”§—≠·≈–∏√√¡™“µ‘¢Õß‡™◊ÈÕ ‰ª‚√§’∑∑’Ë√–∫∫∑“ß‡¥‘πÕ“À“√ ∫∑∫“∑¢Õß‚ª√µ’π∑’Ë

ºπ—ß‡´≈≈å °“√«‘π‘®©—¬‚¥¬∑“ß§≈‘π‘°·≈–ÀâÕßªØ‘∫—µ‘°“√ °“√ªÑÕß°—π·≈–√—°…“‚√§·≈–°“√„™â‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈

™à«¬„π°“√µ√«®æ‘ Ÿ®πå·≈–°“√«‘®—¬∑“ß¥â“π‡™◊ÈÕ ‰ª‚√§’∑

§” ”§—≠ :  ∫‘¥¡Ÿ°‡≈◊Õ¥ ‚√§∑âÕß√à«ß∑’Ë‡°‘¥®“° ‰ª‚√§’∑ Brachyspira

∫∑π”

 ‰ª‚√§’∑‡ªìπ°≈ÿà¡·∫§∑’‡√’¬∑’ËÕ¬Ÿà„π class

Spirochaetes „π order Spirochaetales ®—¥‡ªìπ 3 °≈ÿà¡

§◊Õ family çSpirochaetaceaeé ª√–°Õ∫¥â«¬ genera

Borrelia, Brevinema, Cristispira, Spirochaeta,

Spironema, ·≈– Treponema °≈ÿà¡∑’Ë Õß§◊Õ family

çSerpulinaceaeé ‡¥‘¡ª√–°Õ∫¥â«¬ Õß genera ‰¥â·°à

Brachyspira ·≈– Serpulina ·µà‡π◊ËÕß®“°§«“¡§≈â“¬

§≈÷ß°—π∑“ß¥â“πæ—π∏ÿ°√√¡¢Õß B. aalborgi °—∫‡™◊ÈÕ„π

°≈ÿà¡ Serpulina ·≈–™◊ËÕ Brachyspira ‰¥â∂Ÿ°‡ πÕ„™â

µ—Èß·µà §.» 1983 ‚¥¬ Hovind-Hougen ·≈–§≥– ´÷Ëß

‡ªìπ‡«≈“°àÕπ°“√‡ πÕ°“√„™â™◊ËÕ Serpulina (Stanton et

al., 1992) ¥—ßπ—Èπ„πªï 1997 Ochiai  et al. ®÷ß‡ πÕ

°“√√«¡™◊ËÕ∑—Èß Õß®’π— ‡¢â“¥â«¬°—π‚¥¬„™â™◊ËÕ·√°∑’Ë∂Ÿ°

‡ πÕ¢÷Èπ¡“π—Ëπ§◊Õ Brachyspira „π°≈ÿà¡ ÿ¥∑â“¬¢Õß

order Spirochaetales §◊Õ family çLeptospiraceaeé

ª√–°Õ∫¥â«¬ genera Leptonema ·≈– Leptospira

√“¬≈–‡Õ’¬¥„π∫∑§«“¡π’È®–°≈à“«∂÷ß§«“¡ ”§—≠¢Õß
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‡™◊ÈÕ„π®’π—  Brachyspira ∑’Ë¡’º≈µàÕ°“√‡°‘¥‚√§·≈–°àÕ

ªí≠À“°“√ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®¢ÕßÕÿµ “À°√√¡ ÿ°√

§«“¡√Ÿâ∑—Ë«‰ª‡°’Ë¬«°—∫ ‰ª‚√§’∑

∏√√¡™“µ‘¢Õß‡™◊ÈÕ

§ÿ≥ ¡∫—µ‘∑“ß™’««‘∑¬“∑’Ë ”§—≠ §◊Õ ‡™◊ÈÕ ‰ª‚√§’∑

 “¡“√∂‡§≈◊ËÕπ∑’Ë‰¥â √Ÿª√à“ß‡ªìπ¢¥‡°≈’¬«À≈«¡Ê µ‘¥ ’

·°√¡≈∫  “¡“√∂„™â§“√å‚∫‰Œ‡¥√∑ ‡ªìπ·À≈àß§“√å∫Õπ

·≈–æ≈—ßß“π ∑π∑“πµàÕÕÕ° ‘́‡®π„π ‘Ëß·«¥≈âÕ¡

‡π◊ËÕß®“°¡’‡Õ¡‰´¡å  NADH oxidase (NOX) ‡™◊ÈÕ

 ‰ª‚√§’∑¡’¢π“¥¬“« 6-10 ‰¡§√Õπ ·≈–°«â“ß 0.25-

0.35 ‰¡§√Õπ ¡’Õ«—¬«–¿“¬„πæ‘‡»…∑’Ë ”§—≠µàÕ°“√

‡§≈◊ËÕπ∑’Ë §◊Õ periplasmic flagella (√Ÿª∑’Ë 1) ´÷ËßÀÿâ¡Õ¬Ÿà

√Õ∫‡´≈≈å·≈–«“ßæ“¥Õ¬Ÿà√–À«à“ß‡¬◊ËÕÀÿâ¡‡´≈≈å™—ÈππÕ°

·≈–ºπ—ß™—Èπ„π∑’ËÀÿâ¡‚ª√‚µæ≈“ ¡ (protoplasmic

cylinder) §ÿ≥ ¡∫—µ‘∑’Ë ”§—≠Õ’°Õ¬à“ß §◊Õ °“√ √â“ß “√

hemolysin ´÷Ëß∑¥ Õ∫‰¥â®“°°“√‡°‘¥∫√‘‡«≥„ ∫π

blood agar ·µà§«“¡√ÿπ·√ßπ—Èπ°Á·µ°µà“ß°—π‰ªµ“¡

™π‘¥¢Õß‡™◊ÈÕ (√Ÿª∑’Ë 2)

°“√·¬°·≈–°“√æ‘ Ÿ®πå™π‘¥¢Õß ‰ª‚√§’∑

°“√·¬°‡™◊ÈÕ ‰ª‚√§’∑¬—ß§ßπ‘¬¡„™âÕ“À“√‡≈’È¬ß

‡™◊ÈÕº ¡¬“ªØ‘™’«π–‡™àπ spectinomycin (Songer et al.,

1976), colistin ·≈– vancomycin ®π∂÷ßªí®®ÿ∫—π‰¥â

¡’°“√‡ πÕ “√µâ“π®ÿ≈™’æ™π‘¥„À¡àÊ ‡æ◊ËÕ‡æ‘Ë¡

§«“¡®”‡æ“–„π°“√·¬°‡™◊ÈÕ ‰ª‚√§’∑‡™àπ°“√„™â

spectinomycin √à«¡°—∫ rifampin (Calderaro et al., 2001)

À√◊Õ°“√‡æ‘Ë¡ spiramycin ≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ ‡™◊ÈÕ∑’Ë

æ∫„π ÿ°√π—Èπ‰¥â·°à B. hyodysenteriae, B. pilosicoli,

B. innocens, B. intermedia ·≈– B. murdochi

 ‰ª‚√§’∑‡À≈à“π’È¡’≈—°…≥–∑’Ë§≈â“¬§≈÷ß°—π¡“°‡¡◊ËÕ¡Õß

ºà“π dark field microscope ·µà “¡“√∂´÷Ëß®”·π°‰¥â

µ“¡§ÿ≥ ¡∫—µ‘∑“ß™’««‘∑¬“·≈–Õ“»—¬§«“¡·µ°µà“ß∑“ß

™’«‡§¡’ (Fellstrom and Gunnarrson, 1995) ¥—ßµ“√“ß

∑’Ë 1 ªí®®ÿ∫—π¡’°“√§âπæ∫‡™◊ÈÕ∑’Ë„Àâº≈·ª≈°‰ª®“°°≈ÿà¡

(Fellstrom et al., 1999) ∑”„Àâ¬“°µàÕ°“√æ‘ Ÿ®πå

¥—ßπ—Èπ®÷ß¡’°“√„™â‡∑§π‘§ PCR ‚¥¬Õ“»—¬ primers ∑’Ë

®”‡æ“–°—∫¬’π∑’Ë‡√“ π„® ‡™àπ NOX gene (Atyeo et al.,

1999), 16S rDNA gene (Park et al., 1995) ·≈–

23S rDNA gene, (Leser et al., 1997) ‡À≈à“π’È®÷ß‡¢â“

¡“¡’ à«π™à«¬„π°“√æ‘ Ÿ®πå‡™◊ÈÕ ‰ª‚√§’∑‰¥âÕ¬à“ßπà“

‡™◊ËÕ∂◊Õ¡“°¬‘Ëß¢÷Èπ

Õ‘∑∏‘æ≈∑’Ë¡’º≈µàÕ§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ

°“√»÷°…“Õ‘∑∏‘æ≈∑’Ë¡’µàÕ§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ

 ‰ª‚√§’∑®“°À≈“¬Ê°“√∑¥≈Õß∑—Èß„π‚Œ µå∏√√¡™“µ‘

·≈– —µ«å∑¥≈Õß ‰¥â·°à °“√‡§≈◊ËÕπ∑’Ë„π≈”‰ â °“√¬÷¥

‡°“–°—∫ºπ—ß≈”‰ â °“√‡¡µ“‚∫‰≈∑åÕÕ°´‘‡®π °“√ √â“ß

™’«æ‘… hemolysin ·≈–°“√º≈‘µ lipooligosaccharide

(LOS) Õ«—¬«–∑’Ë™à«¬„π°“√‡§≈◊ËÕπ∑’Ë¢Õß ‰ª‚√§’∑§◊Õ

periplasmic flagella ∑”ß“π√à«¡°—∫ chemotaxis mucin

„π≈”‰ â ™à«¬„Àâ‡™◊ÈÕ ‰ª‚√§’∑ “¡“√∂‡§≈◊ËÕπ‰À«‰¥â

Õ¬à“ß§≈àÕßµ—«„π∑’Ë¡’§«“¡Àπ◊¥ Ÿß ‡™àπ Õ¬à“ß‡¡◊Õ°„π

∑“ß‡¥‘π≈”‰ â¢Õß ÿ°√ πÕ°®“°π’È§«“¡ “¡“√∂„π°“√

¬÷¥‡°“–æ◊Èπ º‘«≈”‰ â°Á¡’º≈µàÕ§«“¡ “¡“√∂„π°“√°àÕ

‚√§‡™àπ°—π  ¥—ß®–‡ÀÁπ‰¥â®“°‡™◊ÈÕ B. innocens ∑’Ë¢“¥

§ÿ≥ ¡∫—µ‘π’È ‡™◊ÈÕ™π‘¥π’È‰¡à “¡“√∂‡°“–ºπ—ß≈”‰ â‰¥â®÷ß

‰¡à°àÕ„Àâ‡°‘¥‚√§ ‡™◊ÈÕ ‰ª‚√§’∑·¡â«à“®–Õ¬Ÿà„π°≈ÿà¡

anaerobic bacteria ·µà°Á “¡“√∂„™âÕÕ° ‘́‡®π∑’Ë∫√‘‡«≥

‡π◊ÈÕ‡¬◊ËÕ≈”‰ â‰¥â‚¥¬Õ“»—¬‡Õπ‰´¡å NOX „π°“√≈¥

ª√‘¡“≥ÕÕ°´‘‡®π‡æ◊ËÕ°“√¥”√ß™’«‘µ∑—Èß„π —µ«å·≈–

 ¿“æ·«¥≈âÕ¡™’«æ‘… hemolysin ¢Õß‡™◊ÈÕ ‰ª‚√§’∑ “

¡“√∂¬àÕ¬ºπ—ß‡¡Á¥‡≈◊Õ¥·¥ß∑”„Àâ‡°‘¥§«“¡·µ°µà“ß

¢Õß osmotic pressure ∑’Ëºπ—ß‡´≈≈å‡ªìπº≈„Àâ‡¡Á¥‡≈◊Õ¥

∫«¡·≈–·µ°„π∑’Ë ÿ¥ πÕ°®“°π’È LOS ¢Õß‡™◊ÈÕ ‰ª‚√§’∑

‡ªìπæ‘…µàÕ‡´≈≈å‚¥¬µ√ßÕ’°∑—Èß‡ªìπ chemotactic µàÕ

‡´≈≈å‡°Á∫°‘πÕ’°¥â«¬ (Harris et al., 1998)

..

..
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√Ÿª∑’Ë 1 √Ÿª√à“ß≈—°…≥–¢Õß‡™◊ÈÕ ‰ª‚√§’∑∑’Ë·¬°
‰¥â®“°√–∫∫∑“ß‡¥‘πÕ“À“√‚¥¬„™â°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·≈–¬âÕ¡¥â«¬ saturated
uranyl acetate À—«≈Ÿ°»√™’È· ¥ß periplasmic
falgellar

Õ‘∑∏‘æ≈¢Õß‚ª√µ’π∑’Ëºπ—ß‡´≈≈å∑’Ë¡’º≈µàÕ°“√ √â“ß

¿Ÿ¡‘§ÿâ¡°—π

 à«πª√–°Õ∫¢Õßºπ—ß‡´≈≈å‡ªìπ à«π ”§—≠

µàÕµÕ∫ πÕßµàÕ¿Ÿ¡‘§ÿâ¡°—π¢Õß ‘Ëß¡’™’«‘µ∑’Ëµ‘¥‡™◊ÈÕπ—ÈπÊ

·µà§«“¡·µ°µà“ß¢Õß à«πª√–°Õ∫¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å (outer

membrane proteins, OMPs) ®–· ¥ß§«“¡®”‡æ“–¢Õß

®ÿ≈™’æµàÕ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π ºπ—ß‡´≈≈å¢Õß Brachyspira

spp. ¡’§«“¡·µ°µà“ß°—∫‡™◊ÈÕ ‰ª‚√§’∑„π®’π— Õ◊ËπÊ

Õ’°∑—Èß¬—ßæ∫ cholesterol ‡ªìπ à«πª√–°Õ∫Àπ÷Ëß∑’Ëºπ—ß

‡´≈≈å„π¢≥–∑’Ë¬—ß‰¡àæ∫√“¬ß“π„π prokaryote Õ◊Ëπ¬°‡«âπ

Mycoplasma spp.  “√ lipoprotein „π OMPs ¢Õß

 ‰ª‚√§’∑¡’§«“¡ ”§—≠„π°“√µÕ∫ πÕß„Àâ‡°‘¥´’√—¡

‚ª√µ’π·∫∫ IgG ·≈– IgA ¥—ßπ—Èπ°“√«‘‡§√“–Àå‡≈◊Õ°À“

 à«π¬àÕ¬¢Õß OMPs ∑’Ë®”‡æ“–∑’Ë ÿ¥·≈–µÕ∫ πÕß∑“ß

¿Ÿ¡‘§ÿâ¡°—π¡“°∑’Ë ÿ¥®–∂Ÿ°π”¡“„™âæ—≤π“«—§´’π·≈–°“√

æ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ (Trott et al., 2001)

‚√§∫‘¥¡Ÿ°‡≈◊Õ¥„π ÿ°√ (Swine dysentery)

¢âÕ¡Ÿ≈∑—Ë«‰ª: ‚√§∫‘¥¡Ÿ°‡≈◊Õ¥‡ªìπ‚√§∑âÕß‡ ’¬

Õ¬à“ß√ÿπ·√ß æ∫¡“°„π ÿ°√„π√–À«à“ß¢ÿπ®π∂÷ß°àÕπ àß

‚√ß¶à“ (πÈ”Àπ—° 15-70 °°.) ·µà°ÁÕ“®æ∫‰¥â„π·¡à ÿ°√

·≈–≈Ÿ° ÿ°√∑’Ë°”≈—ß¥Ÿ¥π¡  Õ—µ√“°“√ªÉ«¬ Ÿß∂÷ß√âÕ¬≈– 90

„π™à«ßÀ≈—ßÀ¬à“π¡·≈–Õ—µ√“°“√µ“¬Õ“® Ÿß∂÷ß√âÕ¬≈– 30

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§ §◊Õ B. hyodysenteriae ®“°°“√

 ”√«®Õ—µ√“°“√µ‘¥‡™◊ÈÕ ‰ª‚√§’∑„πæ◊Èπ∑’Ë∑’Ë¡’°“√‡≈’È¬ß

 ÿ°√Õ¬à“ßÀπ“·πàπ∑—Èß„πª√–‡∑»ÕÕ ‡µ√‡≈’¬ Õ—ß°ƒ…

·≈–Õ‡¡√‘°“ µ—Èß·µàªï §.».1982-2002 æ∫«à“¡’∂÷ß

√âÕ¬≈– 11-40 ¢Õß ÿ°√„πø“√å¡ „πª√–‡∑»‰∑¬æ∫

°“√‡°‘¥‚√§∫‘¥¡Ÿ°‡≈◊Õ¥¡“°„π™à«ß‡¥◊Õπ°—π¬“¬π-

°ÿ¡¿“æ—π∏å (Sanyasuthcharee et al., 1984 cited by

Kramamtong et al., 1996) æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ Ÿß∂÷ß

√âÕ¬≈– 69 „πø“√å¡∑’Ë¡’°“√√–∫“¥ Ÿß  ·≈–√âÕ¬≈– 23

„πø“√å¡∑’Ë ÿ°√¡’ª√–«—µ‘°“√µ‘¥‡™◊ÈÕ·µà‰¡à· ¥ßÕ“°“√

(Kramamtong et al., 1996)

√Ÿª∑’Ë 2 §«“¡·µ°µà“ß¢Õß°“√ √â“ß∫√‘‡«≥„ ∫π blood
agar º ¡‡≈◊Õ¥·°– 10% ¢Õß‡™◊ÈÕ ‰ª‚√§’∑
„π Genus Brachyspira À¡“¬‡≈¢ 1:
B. hyodysenteriae ATCC27164T, 2:
B. hyodysenteriae ATCC 31212T, 3:
B. pilosicoli ATCC 51139T, 4: B. innocens
ATCC 29796T, 5: B. murdochi, 6:
B. avinipulli C2, 7: B. intermedia, 8:
Canine intestinal spirochetes D6b/6/15
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µ“√“ß∑’Ë 1 §«“¡·µ°µà“ß¢Õß ‰ª‚√§’∑∑’Ëæ∫„π√–∫∫∑“ß‡¥‘πÕ“À“√„π ÿ°√·¬°‚¥¬°“√‡°‘¥ hemolytic zone

∫π blood agar °“√‡°‘¥ªØ‘°‘√‘¬“∑“ß™’«‡§¡’·≈–§ÿ≥ ¡∫—µ‘°“√„™â§“√å‚∫‰Œ‡¥√∑

Test         B. hyodysenteriae   B. pilosicoli   B. avinipulli   B. innocens   B. murdochii   B. intermedius

PFN 16-24 16-28 16-24 16-28 16-28 8-12
Hemolysis strong weak weak weak weak intermediate

to weak
Indole + - - - - +
Hippulate - + - - - -
API-ZYM 1 4 2 2 3 1
Cellobiose - + ? + + -
L-fucose - + ? + + +
D-galactose + V ? + - +

D-ribose - + ? - - -

PFN, number of periplasmic flagella per cell.
1, α-glucosidase positive, α-galactosidase negative.
2, α-glucosidase positive or negative, α-galactosidase positive.
3, α-glucosidase negative, α-galactosidase negative
4, variable reactions for α-glucosidase and α-galactosidas. β-glucosidase negative.
V, variable fermentation
?, no data

°“√µ‘¥µàÕ¢Õß‚√§:

‡°‘¥®“°°“√°‘πÕ“À“√∑’Ëªπ‡ªóôÕπ¡Ÿ≈ ÿ°√∑’ËªÉ«¬

‡ªìπ‚√§‚¥¬µ√ß πÕ°®“°π’ÈÕÿª°√≥å∑’Ë„™â¿“¬„πø“√å¡∑’Ë

ªπ‡ªóôÕπ‡™◊ÈÕ‚√§®“°ºŸâ‡≈’È¬ß ÿ°√‡Õß∑’Ë‡ªìπªí®®—¬ ”§—≠

·æ√à°√–®“¬‚√§  ÿ°√∑’ËÀ“¬ªÉ«¬·≈â«·≈–‰¡à¡’Õ“°“√

¢Õß‚√§π—Èπ ¬—ß‡ªìπ·À≈àß·æ√à°√–®“¬¢Õß‚√§‰¥âµàÕ∂÷ß

70 «—π (Songer and Harris, 1978) Õ“°“√¢Õß‚√§

‡ªìπ‰¥â∑—Èß·∫∫‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß æ∫‡ ¡Õ«à“À≈—ß

®“°∑’Ë¡’°“√À¬ÿ¥°“√√—°…“ Õ“°“√¢Õß‚√§°Á®–æ∫‰¥âÕ’°

¿“¬„π 3-4  —ª¥“Àå ‡π◊ËÕß®“° ‰ª‚√§’∑¬—ß§ß¡’™’«‘µÕ¬Ÿà

„π ‘Ëß·«¥≈âÕ¡∫√‘‡«≥π—Èπ ∫“ß°√≥’ ÿ°√∑’ËÀ“¬ªÉ«¬À≈—ß

®“°∑’Ë· ¥ßÕ“°“√∑âÕß√à«ßÕ¬à“ß‡©’¬∫æ≈—π ÿ°√‡À≈à“π’È

®–‰¡àªÉ «¬Õ’°À≈— ß®“°°“√µ‘¥ ‡™◊È Õ´È”·≈–¬— ß§ß¡’

¿Ÿ¡‘§ÿâ¡°—πµàÕ‰ª∂÷ß 17  —ª¥“Àå ®“°°“√»÷°…“·À≈àßªπ

‡ªóôÕπ¢Õß‡™◊ÈÕ ‰ª‚√§’∑æ∫«à“ “¡“√∂·¬°‡™◊ÈÕ‰¥â®“°

∫àÕπÈ”‡ ’¬„πø“√å¡ √Õ¬·µ°∑’Ëæ◊Èπ§Õ° ¡Ÿ≈ ÿπ—¢∑’ËÕ“»—¬

∫√‘‡«≥ø“√å¡ ¡Ÿ≈π° ·≈–¡Ÿ≈ÀπŸ (Hampson, 1991) æ∫

«à“ ÿπ—¢·≈–π° “¡“√∂·æ√à‡™◊ÈÕ Ÿà ‘Ëß·«¥≈âÕ¡À≈—ß®“°

∑’ËªÑÕπ‡™◊ÈÕ B. hyodysenteriae ‡ªìπ‡«≈“ 13 ·≈– 8 ™—Ë«‚¡ß

µ“¡≈”¥—∫  ÀπŸ‡¡“ å “¡“√∂·æ√à‡™◊ÈÕ‰¥â¡“°°«à“ 180 «—π

·≈– ÿ°√ª°µ‘®–· ¥ßÕ“°“√¿“¬„π 11 «—π À≈—ß®“°∑’Ë

‰¥â√—∫‡™◊ÈÕ®“°ÀπŸ ‡™◊ÈÕ “¡“√∂§ßÕ¬Ÿà„π ¿“æ·«¥≈âÕ¡‰¥â

‰¡àµË”°«à“ 7 «—π∑’ËÕÿ≥À¿Ÿ¡‘ 25o´. ·≈– 61 «—π∑’ËÕÿ≥À¿Ÿ¡‘

5o´. ·µàÕ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“π§«“¡ “¡“√∂„π

°“√¥”√ß™’æ¢Õß‡™◊ÈÕ ‰ª‚√§’∑¿“¬„µâ ¿“æ·«¥≈âÕ¡

Õ¬à“ß„πª√–‡∑»‰∑¬
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Õ“°“√·≈–√Õ¬‚√§:

 ÿ°√ à«π„À≠à®–‡√‘Ë¡®“°· ¥ßÕ“°“√∂à“¬‡À≈«

Õÿ®®“√–¡’ ’‡À≈◊Õß®π∂÷ß ’‡∑“ ‡∫◊ËÕÕ“À“√ ∫“ßµ—«¡’‰¢â Ÿß

(Rectal temperature 40-40.5O´.) æ∫‡¡◊Õ°·≈–‡≈◊Õ¥

 ¥ÕÕ°¡“æ√âÕ¡°—∫Õÿ®®“√–‡ªìπ®”π«π¡“°¿“¬À≈—ß®“°

∑’Ë¡’°“√µ‘¥‡™◊ÈÕ‰ª‰¡à°’Ë™—Ë«‚¡ßÀ√◊ÕÕ“®®–‡≈¬∂÷ß 2-3 «—π

·≈–‡¡◊ËÕ¡’°“√¥”‡π‘π¢Õß‚√§µàÕ‰ª ÿ°√®–∂à“¬‡À≈«

‡ªìππÈ”ªπÕ¬Ÿà°—∫‡¡◊Õ° ‡≈◊Õ¥ ·≈–‡»…‡π◊ÈÕ‡¬◊ËÕ (white

mucofibrinous exudates) ·µà„π°√≥’¢ÕßÕ“°“√·∫∫‡√◊ÈÕ√—ß

®–æ∫«à“Õÿ®®“√–®–¡’ ’¥” (black scours)  ÿ°√®–¡’

Õ“°“√ª«¥∑âÕß·≈–‡°√Áß≈”µ—«‚¥¬®– —ß‡°µ‰¥â®“° ÿ°√

· ¥ßÕ“°“√‡µ–∑âÕß·≈–À≈—ß‚°àß ¿“«–°“√¢“¥πÈ”„π

√à“ß°“¬Õ¬à“ß√ÿπ·√ß °“√‡ ’¬ ¡¥ÿ≈·√à∏“µÿ·≈–°√¥‡∫ 

´÷Ëß‡ªìπ “‡Àµÿ¢Õß°“√µ“¬„π∑’Ë ÿ¥

´“° ÿ°√®–ºÕ¡‚´ ¢π¬ÿàß‡ª√“–‡ªóôÕπ‰ª¥â«¬

Õÿ®®“√– ´“°¡’ ¿“æ·ÀâßπÈ” ‡¡◊ËÕºà“´“°®–æ∫√Õ¬‚√§

‡©æ“–∑’Ë∫√‘‡«≥≈”‰ â„À≠à‚¥¬‡©æ“–∑’Ë√Õ¬µàÕ√–À«à“ß

≈”‰ â‡≈Á°·≈–≈”‰ â„À≠à √Õ¬‚√§·∫∫‡©’¬∫æ≈—π®–æ∫

ºπ—ß≈”‰ â„À≠à√«¡∑—Èß∫√‘‡«≥‡¬◊ËÕ·¢«π≈”‰ â®–∫«¡πÈ”

·≈–¡’‡≈◊Õ¥§—Ëß °“√Õ—°‡ ∫¢ÕßµàÕ¡πÈ”‡À≈◊Õß·≈–æ∫πÈ”

„π™àÕß∑âÕß „π√“¬∑’Ë¡’°“√æ—≤π“¢Õß‚√§‰ª¡“°¢÷Èππ—Èπ

¬—ßæ∫«à“≈”‰ âÀπ“µ—«¡“°  ¡’·ºàπ‡π◊ÈÕ‡¬◊ËÕ≈Õ°ªπÕ¬Ÿà°—∫

‡π◊ÈÕµ“¬ ‡¡◊Õ°·≈–‡≈◊Õ¥ (mucofibrinous pseudomem-

brane) §≈ÿ¡Õ¬Ÿà∫πºπ—ß≈”‰ â¥â“π„π „π°√≥’¢Õß√Õ¬‚√§

·∫∫‡√◊ÈÕ√—ß®–æ∫¢Õß‡À≈«¢âπ§≈È”ªπÕ¬Ÿà°—∫‡»…‡π◊ÈÕ

µ“¬·≈–‡≈◊Õ¥‡ªìπ≈‘Ë¡‡§≈◊Õ∫Õ¬Ÿàµ≈Õ¥∑“ß‡¥‘π≈”‰ â„À≠à

°“√‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕ àßµ√«®∑“ß®ÿ≈™’««‘∑¬“

‡≈◊Õ°‡°Á∫µ—«Õ¬à“ß®“° ÿ°√∑’Ë¡’Õ“°“√πà“ ß —¬

‡™àπ ®“° ÿ°√ºÕ¡·°√Áπ ¢“¥πÈ” ∂à“¬‡À≈«·≈–¡’¡Ÿ°‡≈◊Õ¥

§«√„™â cotton swabs ‡°Á∫‚¥¬µ√ß®“°∑«“√Àπ—°„Àâ

‰¥â∑—Èß¡Ÿ≈·≈– à«π¢Õß‡¬◊ËÕ∫ÿºπ—ß≈”‰ â„À≠à §«√‡°Á∫

µ—«Õ¬à“ß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 4O´. „π transport

medium ®π àß∂÷ßÀâÕßªØ‘∫—µ‘°“√¿“¬„π 3 «—π

‚√§∑âÕß√à«ß∑’Ë‡°‘¥®“°‡™◊ÈÕ ‰ª‚√§’∑

(Colonic spirochtosis, CS)

¢âÕ¡Ÿ≈∑—Ë«‰ª

‚√§∑âÕß√à«ß∑’Ë ‡°‘¥®“° ‰ª‚√§’∑Õ◊Ëπ∑’Ë‰¡à„™à

B. hyodysenteriae §◊Õ B. pilosicoli (Trott et al.,

1996b) (‡¥‘¡‡√’¬°«à“ Angullina coli, Lee et al., 1993)

¡’§ÿ≥ ¡∫—µ‘∑“ß™’««‘∑¬“ ·≈–™’«‡§¡’∑’Ëµà“ß®“°

B. hyodysenteriae (µ“√“ß∑’Ë1) „π™à«ß 10 ªï∑’Ëºà“π¡“

Õ“°“√∑âÕß‡ ’¬∑’Ë‡°‘¥®“°‡™◊ÈÕ ‰ª‚√§’∑¡’™◊ËÕ‡√’¬°µà“ßÊ

°—∫‰ªµ“¡Õ“°“√·≈–√Õ¬‚√§∑’Ë‡°‘¥ ‡™àπ porcine

intestinal spirochetosis, spirochetal diarrhea, porcine

colonic spirochetosis, rectal spirochetosis, colorectal

spirochetosis, cecal spirochetosis ®π„πªí®®ÿ∫—π‰¥â¡’°“√

‡ πÕ°“√√«¡™◊ËÕ¢Õß‚√§‡ªìπ∑’Ë√Ÿâ®—°°—π‚¥¬ “°≈«à“

"colonic spirochetosis" (Duhamel, 2001)  ÿ°√∑’Ëµ‘¥

‡™◊ÈÕ®–· ¥ßÕ“°“√∂à“¬‡À≈«¡’¡Ÿ°ªπ®π°√–∑—Ëß∂à“¬‡ªìπ

πÈ”À√◊ÕÕ“®¡’≈‘Ë¡‡≈◊Õ¥ªπÕ¬Ÿà¥â«¬‡π◊ËÕß®“°‡°‘¥°“√Õ—°‡ ∫

∑’Ë≈”‰ â„À≠à·≈–„ âµ—π (typhlocolitis) ‡¡◊ËÕ∑”°“√µ√«®

æ‘ Ÿ®πå„π√–¥—∫®ÿ≈æ¬“∏‘«‘∑¬“®–æ∫‡™◊ÈÕ‡ªìπ®”π«π¡“°

¬÷¥‡°“–Õ¬Ÿà∑’Ë microvilli ∫√‘‡«≥ intestinal crypt ¢Õß

≈”‰ â„À≠à ‚¥¬®–æ∫«à“ª≈“¬¥â“πÀπ÷Ëß¢Õß‡™◊ÈÕ®–Ωíß≈ß

∑’Ë‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â à«πª≈“¬Õ’°¥â“πÀπ÷Ëß®–≈Õ¬Õ¬Ÿà„π

∑“ß‡¥‘π≈”‰ â‡°‘¥‡ªìπ√‘È«¢Õß‡™◊ÈÕ ‰ª‚√§’∑®”π«π¡“°

®“°√“¬ß“π°“√ ”√«®‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß typhlocolitis

·≈– colitis ∑’Ëª√–‡∑»Õ—ß°ƒ…æ∫«à“ª√–¡“≥√âÕ¬≈– 18

‡°‘¥®“° B. pilosicoli ‡ªìπ “‡ÀµÿÀ≈—°  ·≈–√âÕ¬≈– 24

‡°‘¥®“°µ‘¥‡™◊ÈÕπ’È√à«¡°—∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ  ´÷Ëß∂◊Õ«à“

¡“°∑’Ë ÿ¥„π°≈ÿà¡∑’Ë°àÕ„Àâ‡°‘¥‚√§„π√–∫∫∑“ß‡¥‘πÕ“À“√

 à«π∑â“¬ „π¢≥–∑’Ë√âÕ¬≈– 16, 15, 12 ·≈–10 ¡’ “‡Àµÿ

¡“®“° B. hyodysenteriae, L. intracellularis,

Salmonella spp. ·≈– Yersinia spp. µ“¡≈”¥—∫ (Thomson

et al., 2001)
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°“√µ‘¥µàÕ¢Õß‚√§:

        §≈â“¬°—∫°√≥’¢Õß‚√§∫‘¥¡Ÿ°‡≈◊Õ¥·µà‡™◊ÈÕ

B. pilosicoli πÕ°®“°®–‡ªìπ “‡Àµÿ¢ÕßÕ“°“√∑âÕß‡ ’¬

„π ÿ°√·≈â« ¬—ß‡ªìπ “‡Àµÿ¢ÕßÕ“°“√∑âÕß‡ ’¬„π§π·≈–

 —µ«åÕ◊ËπÊ ¥â«¬‡™àπ  ÿπ—¢ ≈‘ß ÀπŸ ‰°à‰¢à ‰°à‡π◊ÈÕ π°

(µ“√“ß∑’Ë 2) (Adachi and Minato, 1986; Duhamel,

2001) ¥—ßπ—ÈπÀπŸ·≈–π°πà“®–‡ªìπæ“Àπ–π”‚√§∑’Ë

 ”§—≠„πø“√å¡ ®“°°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫‡™◊ÈÕ

B. pilosicoli ∑’Ë·¬°‰¥â®“° ÿ°√ §π ·≈– ÿπ—¢ æ∫«à“¡’

§«“¡§≈â“¬§≈÷ß°—π∑“ß¥â“πæ—π∏ÿ°√√¡·≈–∑“ßæ¬“∏‘

°”‡π‘¥‚¥¬‡©æ“–√Ÿª·∫∫¢Õß°“√¬÷¥‡°“–∑’Ëºπ—ß≈”‰ â

(Koopman et al. 1993; Dyhamel et al. 1995;

Muniappa and Duhamel, 1997) ·µà¢âÕ¡Ÿ≈∑’Ëπà“‡™◊ËÕ∂◊Õ

‡°’Ë¬«°—∫°“√µ‘¥µàÕºà“π®“° —µ«å‰ª∂÷ß§ππ—Èπ¬—ß¡’‡æ’¬ß

√–À«à“ß ÿπ—¢°—∫§π‡∑à“π—Èπ (Trott et al., 1996a; Trott

et al., 1997; Prapasarakul et al., 2001) Õ¬à“ß‰√

°Áµ“¡‡§¬¡’√“¬ß“π‚¥¬„™â‡™◊ÈÕ∑’Ë·¬°‰¥â®“°§π°Á “¡“√∂

°àÕ„Àâ‡°‘¥Õ“°“√∑âÕß‡ ’¬„π ÿ°√‰¥â ¥—ßπ—Èπ°“√µ‘¥µàÕ

¢â“¡√–À«à“ß§π·≈– ÿ°√®÷ß‰¡à§«√∂Ÿ°¡Õß¢â“¡ (Hampson

and Trott, 1998)

Õ“°“√·≈–√Õ¬‚√§

¡—°®–æ∫‰¥â∫àÕ¬„π™à«ß≈Ÿ° ÿ°√À≈—ßÀ¬à“π¡

„À¡àÊ ·≈–„π§Õ° ÿ°√¢ÿπ‚¥¬‡©æ“–µÕπ∑’Ëπ” ÿ°√™ÿ¥

„À¡à¡“‡≈’È¬ß√«¡°—∫™ÿ¥‡¥‘¡ ∫“ß§√—Èß„π·¡à ÿ°√µ—Èß∑âÕß°Á

æ∫‰¥â‡™àπ°—π ™à«ß°àÕπ°“√· ¥ßÕÕ°¢Õß‚√§ ÿ°√®–¡’

Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ≈¥≈ß·µà¬—ß “¡“√∂°‘πÕ“À“√‰¥â

µ“¡ª°µ‘  ”À√—∫ ÿ°√¢ÿπ√–¬–∑â“¬Õ“°“√„π™à«ß·√°∑’Ë

§«√ —ß‡°µ §◊Õ ÿ°√®–ºÕ¡≈ß ∫√‘‡«≥≈”µ—«®–¡’≈—°…≥–

‚§âß‡«â“≈ß‰ª„π™àÕß∑âÕß ∂à“¬∫àÕ¬ ¡’Õÿ®®“√–‡ª√Õ–∑’Ë

∫√‘‡«≥°âπ ¡Ÿ≈‡Àπ’¬«·≈–‡°“–µ‘¥Õ¬Ÿàµ“¡æ◊Èπ§Õ° ®“°

π—Èπ¡Ÿ≈®–‡À≈«¢÷Èπ¡’≈—°…≥–°÷Ëß·¢Áß°÷Ëß‡À≈« Õ“°“√„π

≈Ÿ° ÿ°√À¬à“π¡·≈– ÿ°√¢ÿπ™à«ß·√°®–· ¥ßÕ“°“√∑’Ë

™—¥‡®π°«à“ §◊Õ Õÿ®®“√–‡À≈«‡ªìππÈ”¡’‡¡◊Õ°·≈–∫“ß§√—Èß

æ∫‡≈◊Õ¥ªπ Õÿ®®“√–¡’‡¢’¬«À√◊Õ ’πÈ”µ“≈ Õ“°“√®–

∑ÿ‡≈“≈ßÀ≈—ß®“° 2-14 «—π ¡—°æ∫°“√µ‘¥‡™◊ÈÕ√à«¡°—∫‡™◊ÈÕ

Õ◊Ëπ ‡™àπ ªÕ¥Õ—°‡ ∫ ∫‘¥¡Ÿ°‡≈◊Õ¥ Salmonellosis ·≈–

ªí≠À“∑âÕß‡ ’¬∑’Ë‡°‘¥®“°‡™◊ÈÕÕ◊ËπÊ (Hampson and Trott,

1998)

æ∫Õ“°“√∫«¡πÈ”∑’Ëºπ—ß™—ÈππÕ°¢Õß≈”‰ â„À≠à

¿“¬„π≈”‰ âæ∫°“√Õ—°‡ ∫·∫∫‰¡à√ÿπ·√ß‡À¡◊Õπ‚√§∫‘¥

¡Ÿ°‡≈◊Õ¥ ®–æ∫¢Õß‡À≈«¢âπ ’‡À≈◊ÕßÀ√◊Õ ’ÕÕ°‡¢’¬«

‡≈◊Õ¥§—Ëß √Õ¬™È”·≈–·º≈À≈ÿ¡°ÁÕ“®®–æ∫‰¥â„π°√≥’∑’Ë

µ‘¥‡™◊ÈÕ‡ªìπ‡«≈“π“π

§«“¡·µ°µà“ß¢ÕßÕ“°“√∑âÕß√à«ß∑’Ë‡°‘¥®“° ‰ª‚√§’∑

·≈–‚√§√–∫∫∑“ß‡¥‘πÕ“À“√Õ◊ËπÊ „π ÿ°√

‚√§„π√–∫∫∑“ß‡¥‘πÕ“À“√Õ◊ËπÊ ∑’Ë§«√«‘π‘®©—¬

·¬°·¬–®“°‚√§∫‘¥¡Ÿ°‡≈◊Õ¥ ‡™àπ √Õ¬‚√§¢Õß PIA

 —ß‡°µ‰¥âµ—Èß·µà≈”‰ â‡≈Á° à«πµâπ ·¡â«à“¡Ÿ≈ ÿ°√ªÉ«¬®–

æ∫‡≈◊Õ¥·≈–‡π◊ÈÕµ“¬ªπÕ¬Ÿà„πÕÿ®®“√–°Áµ“¡ ·µà°“√

æ‘ Ÿ®πå„πÀâÕßªØ‘∫—µ‘°“√®–‰¡àæ∫ B. hyodysenteriae

·µà¡—°®–·¬°‡™◊ÈÕ‰¥â‡ªìπ ‰ª‚√§’∑∑’Ë √â“ß “√ hemolysin

·∫∫ÕàÕπ (¥Ÿµ“√“ß‡ª√’¬∫‡∑’¬∫∑’Ë 1) πÕ°®“°π’È°√≥’¢Õß

PIA ¡—°®–µ√«®æ∫‡™◊ÈÕ Lawsonia intracellularis ∑’Ë

ºπ—ß≈”‰ â πÕ°®“°π’È‚√§ Salmonellosis ∑’Ë‡°‘¥®“°‡™◊ÈÕ

Salmonella choleraesuis ¢âÕ —ß‡°µ∑’Ë ”§—≠§◊Õ ®ÿ¥‡≈◊Õ¥

ÕÕ°·≈–‡π◊ÈÕµ“¬∑’ËÕ«—¬«–¿“¬„π·≈–µàÕ¡πÈ”‡À≈◊Õß¢Õß

 ÿ°√∑’ËªÉ«¬ πÕ°®“°π’È√Õ¬‚√§∑’Ë‡°‘¥®“° Salmonellosis

¡—°®–æ∫·º≈À≈ÿ¡∑’Ë∫√‘‡«≥ºπ—ß≈”‰ â‡≈Á°¥â«¬ Õ¬à“ß‰√

°Áµ“¡°“√æ‘ Ÿ®πå¢—Èπ ÿ¥∑â“¬§«√®–µâÕß∑”°“√·¬°‡™◊ÈÕ®“°

Õ«—¬«–∑’Ë ß —¬«à“µ‘¥‡™◊ÈÕ‰¡à«à“®–‡ªìπ≈”‰ â‡≈Á°  ≈”‰ â„À≠à

µàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥≈”‰ â À√◊Õ¡â“¡ ‡ªìπµâπ ́ ÷Ëß∫“ß°√≥’

Õ“®æ∫°“√µ‘¥‡™◊ÈÕ√à«¡°—π√–À«à“ß B. hyodysenteriae

·≈– S. choleraesuis °Á‰¥â‡™àπ°—π (Hampson and Trott,

1998)
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°“√ªÑÕß°—π·≈–√—°…“

§«√º ¡¬“ªØ‘™’«π–„ππÈ”¥◊Ë¡ ‡π◊ËÕß®“° ÿ°√

ªÉ«¬®–‡∫◊ËÕÕ“À“√ ¥—ßπ—Èπ√–¥—∫¬“∑’Ë‰¥â®–‰¡à‡æ’¬ßæÕ

·≈–§ß∑’Ë ¡’√“¬ß“π„π°“√À“™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß

¬“∑’Ë‡À¡“– ¡ µàÕµâ“π°—∫‡™◊ÈÕ ‰ª‚√§’∑„πæ◊Èπ∑’Ëµà“ßÊ

‚¥¬„™â “√µâ“π®ÿ≈™’æ carbadox, tiamilin, valnemulin,

tylosin, lincomycin, dimetridozole, bacitracin,

gentamicin ·≈–Õ◊ËπÊ ®“°º≈°“√∑¥≈Õß§à“ MIC ¢Õß

carbadox ¡’§à“µË”·≈–πà“®–‡ªìπ “√µâ“π®ÿ≈™’æ∑’Ë¥’„π

°“√√—°…“‚√§ ·µà carbadox ¡’§ÿ≥ ¡∫—µ‘∑“ß‡¿ —™

®ÿ≈»“ µ√å∑’Ë‰¡à‡À¡“– ¡„π°“√√—°…“‡π◊ËÕß®“°√–¬–

À¬ÿ¥¬“π“π∂÷ß 41 «—π ®“°√“¬ß“π„πª√–‡∑»‰∑¬‚¥¬

„™â‡™◊ÈÕ B. hyodysenteiae ∑’Ë·¬°‰¥â®“° ÿ°√ªÉ«¬ ®”π«π

7 ‡™◊ÈÕ √ÿª«à“ valnemulin (Econor®) ·≈– tiamulin ‡ªìπ

 “√µâ“π®ÿ≈™’æ∑’Ë·π–π”„Àâ„™â·°âªí≠À“∫‘¥¡Ÿ°‡≈◊Õ¥„π

æ◊Èπ∑’Ë·≈–™à«ß‡«≈“∑’Ë‡°Á∫µ—«Õ¬à“ß Õ¬à“ß‰√°Áµ“¡®“°§à“

MIC ¢Õß “√µâ“π®ÿ≈™’æ∑—Èß Õß∑’Ë‰¥â Ÿß°«à“√“¬ß“π„π

ª√–‡∑»Õ◊Ëπ∂÷ß 5-10 ‡∑à“ (Aitken et al, 1999, Karlsson

et al, 1999, Karlsson et al, 2001) ¬—ßæ∫«à“§à“ MIC

µàÕ oxytetracycline, tylosin ·≈– lincomycin Õ¬Ÿà„π

√–¥—∫ Ÿß‡™àπ°—π ¢âÕ¡Ÿ≈‡À≈à“π’È Õ¥§≈âÕß°—∫√–¥—∫°“√

¥◊ÈÕ¬“¢Õß‡™◊ÈÕ ‰ª‚√§’∑„πÕ’°À≈“¬ª√–‡∑» (Buller and

Hampson 1994; Ronne and Szancer, 1990; Fellstrom

et al., 1996; Duhamel et al., 1998) ·¡â«à“®–‰¥â®“°

®”π«πµ—«Õ¬à“ß∑’Ë ‰¡à¡“°π—°·µà°Áπà “®–∫Õ°‰¥â∂÷ß

 ∂“π¿“æ°“√¥◊ÈÕµàÕ¬“µâ“π®ÿ≈™’æ¢Õß‡™◊ÈÕ„πæ◊Èπ∑’Ë∑’Ë

§àÕπ¢â“ß Ÿß·≈– —µ«·æ∑¬å„πæ◊Èπ∑’Ë§«√¡’ à«π™à«¬‡À≈◊Õ

„π°“√‡ΩÑ“√–«—ß°“√„™â¬“ªØ‘™’«π–º ¡Õ“À“√∑’Ë¡“°‡°‘π

§«“¡®”‡ªìπ‡π◊ËÕß®“°®–¬“°µàÕ°“√§«∫§ÿ¡·≈–√—°…“

‚√§„πÕπ“§µ Karlsson et al. (1999) æ∫°“√·ª√

‡ª≈’Ë¬π∑“ßæ—π∏ÿ°√√¡∫π¬’π 23S rRNA „π‡™◊ÈÕ

 ‰ª‚√§’∑∑’Ë¥◊ÈÕµàÕ¬“ lincomycin ·≈–¬“„π°≈ÿà¡

macrolides πÕ°®“°π’È‰¥â‡æ“–‡™◊ÈÕ ‰ª‚√§’∑¿“¬„µâ

§«“¡‡¢â¡¢âπ¢Õß “√µâ“π®ÿ≈™’ææ∫«à“‡™◊ÈÕ B. pilosicoli

®”π«π 2 ‡™◊ÈÕ ·≈– B. hyodysenteriae ®”π«π 2 ‡™◊ÈÕ

∑’Ë‡®√‘≠‡µ‘∫‚µ ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëº ¡ tiamulin À√◊Õ

valnemulin „π √–¥—∫πâÕ¬Ê Õ¬à“ßµàÕ‡π◊ËÕß®”π«π 62

·≈– 82 §√—Èß (passages) ·≈– 29 ·≈– 83 §√—Èßµ“¡

≈”¥—∫ ∑”„Àâ‡™◊ÈÕ¡’°“√æ—≤π“°“√¥◊ÈÕ¬“‰¥â„π√–¥—∫ Ÿß

·≈–¬—ßæ∫«à“‡™◊ÈÕ∑’Ë°“√¥◊ÈÕµàÕ tiamulin ¬—ß¥◊ÈÕµàÕ valnemulin

¥â«¬ ·¡â«à“®–‰¡à‡§¬ —¡º—  valnemulin ‡≈¬ Õ¬à“ß‰√°Áµ“¡

°“√»÷°…“°“√¥◊ÈÕ¬“„π‡™◊ÈÕ ‰ª‚√§’∑¬—ß‰¡à‰¥â¢âÕ √ÿª∑’Ë

™—¥‡®ππ—° (Galvin et al., 1997)

√“¬ß“π°“√∑¥≈Õß‡√◊ËÕß¢ÕßÕ“À“√ ÿ°√∑’Ë

‡°’Ë¬«æ—π°—∫°“√‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√°àÕ‚√§∑’Ë¡’ “‡Àµÿ

®“°∑—Èß B. hyodysenteriae ·≈– B. pilosicoli æ∫«à“

Õ“À“√∑’Ë¡’§«“¡¬àÕ¬ßà“¬ ‡™àπ ·À≈àß§“√å‰∫‰Œ‡¥√∑∑’Ëºà“π

§«“¡√âÕπ ‡™àπ ¢â“«‚æ¥ ¢â“« “≈’ À√◊Õ¢â“«øÉ“ß∑’Ëºà“π

°√–∫«π°“√π÷Ëß·≈â«„Àâ√à«¡°—∫‚ª√µ’π®“° —µ«å  Õ“À“√

‡À≈à“π’È®–™à«¬≈¥°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ ‰ª‚√§’∑

¿“¬„π≈”‰ â Õ’°∑—Èß¬—ß™à«¬∫√√‡∑“Õ“°“√ªÉ«¬‰¥âÕ’°

¥â«¬ ‡π◊ËÕß®“°®– “¡“√∂≈¥ ¿“æ°“√À¡—°¢ÕßÕ“À“√

¿“¬„π≈”‰ â ¿“¬„π≈”‰ â¡’§à“§«“¡‡ªìπ¥à“ß¡“°¢÷Èπ

·≈–¬—ß™à«¬≈¥°“√º≈‘µ volatile fatty acid ®“°·∫§∑’‡√’¬

Õ◊Ëπ¿“¬„π∑“ß‡¥‘πÕ“À“√ ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“°“√‡æ‘Ë¡

 ¿“æ°“√À¡—°¢ÕßÕ“À“√„π≈”‰ â à«π∑â“¬®–∑”„Àâ

‡æ‘Ë¡§«“¡‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß‡™◊ÈÕ ‰ª‚√§’∑

µ—«Õ¬à“ß‡™àπ ÿ°√∑’Ë¡’ªí≠À“µ‘¥‡™◊ÈÕ‚√§∑’Ë∑“ß‡¥‘π≈”‰ â

‡≈Á°·≈–∑”„Àâ‡°‘¥°“√¬àÕ¬∑’Ë‰¡à ¡∫Ÿ√≥å Õ“À“√∑’Ë‰¡à∂Ÿ°¬àÕ¬

¬—ß§ß∂Ÿ° àßºà“π¡“∑’Ë≈”‰ â„À≠à®÷ß‡ªìπº≈‚πâ¡π”„Àâ‡°‘¥

 ¿“æ°“√À¡—°∑’Ë≈”‰ â„À≠à Ÿß¢÷Èπ∑”„Àâ‡™◊ÈÕ ‰ª‚√§’∑

‡æ‘Ë¡®”π«π¢÷Èπ·≈–‡ªìπº≈„Àâ‡°‘¥≈”‰ â„À≠àÕ—°‡ ∫µ“¡

¡“ ®÷ß‡ªìπ‡Àµÿ„Àâæ∫°“√µ‘¥‡™◊ÈÕ√–À«à“ß Lawsonia

intracellularis À√◊Õ Salmonella spp. √à«¡°—∫‡™◊ÈÕ

 ‰ª‚√§’∑ (Pluske et al., 1998; Duhamel et al., 2000)

πÕ°®“°π’È®“°∑¥≈Õß‚¥¬ªÑÕπ‡™◊ÈÕ ‰ª‚√§’∑æ√âÕ¡°—∫

spectinomycin ·°à ÿ°√æ∫«à“ spectinomycin ·¡â«à“®–

‰¡à¡’º≈‚¥¬µ√ßµàÕ ‰ª‚√§’∑·µà°Á¡’º≈µàÕ·∫§∑’‡√’¬

..
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™π‘¥Õ◊Ëπ¿“¬„π≈”‰ â„À≠à´÷Ëß∑”„Àâ ÿ°√µ‘¥‡™◊ÈÕ‰¡à· ¥ß

Õ“°“√¢Õß‚√§À√◊ÕÕ’°π—¬Àπ÷Ëß°Á§◊Õ®–≈¥À√◊Õ‡æ‘Ë¡

®”π«π®”π«π·∫§∑’‡√’¬∫“ß™π‘¥∑’Ë®–¬—∫¬—Èß°“√‡®√‘≠

‡µ‘∫‚µ¢Õß‡™◊ÈÕ ‰ª‚√§’∑ (Ochiai et al., 2000)

Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“π™π‘¥¢Õß·∫§∑’‡√’¬∑’Ë

‡°’Ë¬«¢âÕß∑’Ë·πà™—¥

°“√ªÑÕß°—π

‡π◊ËÕß®“°ª√–‡∑»‰∑¬Õ¬Ÿà„π‡¢µ√âÕπ´÷ËßÕÿ≥À¿Ÿ¡‘

‰¡à‡À¡“–·°à°“√¥”√ß™’«‘µ¢Õß ‰ª‚√§§’∑ ·µà·À≈àß

 ”§—≠∑’Ë°—°‡°Á∫‡™◊ÈÕ‰«â‡ªìπ‡«≈“π“π§◊Õ∫àÕπÈ”∑‘Èß  ÿ°√∑’Ë

À“¬ªÉ«¬®“°‚√§ π°·≈–ÀπŸ„πø“√å¡ ‡À≈à“π’È‡ªìπæ“À–

∑’Ë ”§—≠∑’Ë®–π”‡™◊ÈÕ®“°§Õ°Àπ÷Ëß ŸàÕ’°§Õ°Àπ÷Ëß  à«π

°“√·æ√à√–∫“¥√–À«à“ßø“√å¡π—Èπ¡—°‡°‘¥®“°‡®â“Àπâ“∑’Ë

¿“¬„πø“√å¡·≈– ÿ°√„À¡à∑’Ë‰¡à‰¥âºà“π°“√µ√«®·≈–

‡ΩÑ“√–«—ß‚√§ πÕ°®“°π’È ‘Ëß∑’Ë™à«¬≈¥§«“¡‡ ’Ë¬ß¢Õß°“√

‡°‘¥‚√§ §◊Õ §«“¡ –Õ“¥¿“¬„πø“√å¡ ‡π◊ËÕß®“° “‡Àµÿ

 à«π„À≠à¢Õß‚√§µ‘¥‡™◊ÈÕ∑’Ë√ÿπ·√ß‡√‘Ë¡®“°°“√ª√‘¡“≥

°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ∑’ËªπÕ¬Ÿà°—∫Õÿ®®“√– ¥—ßπ—Èπ°“√‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ°“√®—¥°“√¿“¬„πø“√å¡ ‡™àπ ª√—∫®”π«π

 ÿ°√„Àâ∑’Ë‡À¡“– ¡µàÕ‡≈â“ °“√≈¥§«“¡‡§√’¬¥„π ÿ°√

√—°…“§«“¡ –Õ“¥ °“√°”®—¥æ“À–π”‚√§®–™à«¬≈¥

Õ—µ√“°“√‡°‘¥‚√§‰¥â

®“°°“√ ”√«®√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„π ’́√—¡ ÿ°√µàÕ

‡™◊ÈÕ ‰ª‚√§’∑¿“¬À≈—ß°“√µ‘¥‡™◊ÈÕæ∫«à“ ÿ°√¡’°“√

æ—≤π“¢Õß¿Ÿ¡‘§ÿâ¡°—π®”‡æ“–µàÕ ‰ª‚√§’∑„π√–¥—∫Àπ÷Ëß

·≈–∫“ßµ—«‰¡à‡ªìπ‚√§‡¡◊ËÕ¡’°“√µ‘¥‡™◊ÈÕ´È” ¥—ßπ—Èπ

π—°«‘∑¬“»“ µ√å®÷ßæ¬“¬“¡§‘¥§âπ«—§ ’́πªÑÕß°—π‚√§∑’Ë

‡°‘¥®“° ‰ª‚√§’∑ ·µà®“°°“√∑¥≈Õß‚¥¬„™â«—§´’π‡™◊ÈÕ

µ“¬∑’Ë‰¥â®“°‡´≈≈å ‰ª‚√§’∑∑—Èß‡´≈≈åÀ√◊Õ„™â‡©æ“–‚ª√µ’π

∑’Ë °—¥‰¥â®“° à«π periplasmic flagella «‘∏’‡À≈à“π’È·¡â«à“

®–‰¥âº≈¥’„πÀπŸ∑¥≈Õß·µà¬—ß‰¡à„Àâº≈‡ªìπ∑’Ëπà“æÕ„®

„π ÿ°√ (Olson et al., 1994; Gabe et al., 1995;

Hampson et al., 2000)  ·µà®“°°“√∑¥≈Õß©’¥«—§´’π

‡™◊ÈÕµ“¬ ‡¢â“°≈â“¡‡π◊ÈÕ√à«¡°—∫°“√ªÑÕπ‡™◊ÈÕ ‰ª‚√§’∑

™π‘¥∑’Ë‰¡à√ÿπ·√ß‡¢â“∑“ßª“°æ∫«à“„Àâº≈¥’°«à“°“√©’¥

«—§´’π‡¢â“°≈â“¡‡æ’¬ßÕ¬à“ß‡¥’¬« Õ¬à“ß‰√°Á‡π◊ËÕß®“°

B. hyodysenteriae ¡’§«“¡·µ°µà“ßµ“¡§«“¡®”‡æ“–

¢Õß°“√µÕ∫ πÕß„π‡™‘ß´’√—¡«‘∑¬“ „πªí®®ÿ∫—π®—¥°≈ÿà¡

‰¥â∑—ÈßÀ¡¥ 11 serogroups (Hampson et al, 1990)

À√◊Õ 7 ´’‚√‰∑ªá (Mapother and Joens, 1985)

¥—ßπ—Èπ°“√„™â«—§´’π∑’Ë √â“ß®“°∑—Èß‡´≈≈å¢Õß ‰ª‚√§’∑

∑’Ë‡À¡“– ¡§«√®–‡ªìπ°≈ÿà¡‡¥’¬«°—∫∑’Ë√–∫“¥„πæ◊Èπ∑’Ë®÷ß

®–„Àâº≈¥’À√◊Õ§«√®–„™â«—§´’π∑’Ë„Àâº≈°“√ªÑÕß°—π°—∫

À≈“¬Ê ´’‚√‰∑ªá „πª√–‡∑»‰∑¬®“°°“√ ”√«®‡™◊ÈÕ

 ‰ª‚√§’∑®“° 9 ø“√å¡„π‡¢µ¿“§°≈“ßæ∫«à“‡™◊ÈÕ

∑—ÈßÀ¡¥Õ¬Ÿà„π ’́‚√‰∑ªá°≈ÿà¡ 2 (Kramomtong et al.,

1996)

°“√„™âª√–‚¬™πå®“°«‘∏’∑“ß™’«‚¡‡≈°ÿ≈„π°“√»÷°…“∑“ß

¥â“π ‰ª‚√§’∑

„πÕ¥’µ°“√À“§«“¡·µ°µà“ß¢Õß™π‘¥·≈–

§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ‚¥¬„™â«‘∏’∑“ß¥â“π™’«‡§¡’ ‡™àπ °“√

»÷°…“§ÿ≥ ¡∫—µ‘°“√„™â “√Õ“À“√®“°·À≈àßµà“ßÊ

(carbohydrate fermentation test, EPI-ZYM test)

À√◊Õ°“√»÷°…“‡°‘¥ªØ‘°‘√‘¬“®”‡æ“–°—∫ “√∑¥ Õ∫∑“ß

®ÿ≈™’««‘∑¬“ (indole test, hippurate hydrolysis,

hemolysin activity test) ·µà∫“ß°√≥’æ∫«à“‡™◊ÈÕ∫“ß

™π‘¥‰¡à “¡“√∂®—¥°≈ÿà¡‰¥âÀ√◊ÕÕ“®®–«‘π‘®©—¬‰¥â«à“

‡ªìπ‡™◊ÈÕ™π‘¥„¥·µà°≈—∫¡’§ÿ≥ ¡∫—µ‘æ‘‡»…∑’Ëµà“ß®“°

‡™◊ÈÕ„π°≈ÿà¡‡¥’¬«°—π ‡™àπ‡™◊ÈÕ B. hyodysenteriae ∫“ßµ—«

„Àâº≈≈∫µàÕ indole test À√◊Õ ‡™◊ÈÕ B. pilosicoli ∫“ß

µ—« √â“ß “√ hemolysin ·∫∫√ÿπ·√ß‡À¡◊Õπ°—∫

B. hyodysenteriae ‡À≈à“π’È®–∑”„Àâ‡°‘¥§«“¡ —∫ π„π

°“√«‘π‘®©—¬‰¥â πÕ°®“°π’È°“√»÷°…“‚¥¬„™â‡∑§π‘§∑“ß

¥â“π´’√—¡«‘∑¬“µà“ßÊ ‡™àπ microscopic agglutination test



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 159

(MAT), immunodiffusion test (ID test), ELISA test

‰¥âπ”¡“„™â ”√«®√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„πø“√å¡ ·µà¡—°®–æ∫

‡ ¡Õ«à“‡°‘¥ªØ‘°‘√‘¬“¢â“¡√–À«à“ß‡™◊ÈÕ ‰ª‚√§’∑„π®’π— 

‡¥’¬«°—πÀ√◊Õ°—∫·∫§∑’‡√’¬·°√¡≈∫Õ◊ËπÊ ‡°‘¥º≈∫«°≈«ß

(Taylor and Stevenson, 1986) À√◊ÕÕ“®æ∫°“√‡°‘¥º≈

≈∫≈«ß ‡π◊ËÕß®“°¢“¥§«“¡®”‡æ“–√–À«à“ß ’́‚√‰∑ªá

Õ¬à“ß‰√°Áµ“¡°“√º≈‘µ monoclonal antibody ∑’Ë®”‡æ“–°—∫

lipopolysaccharide (LPS) ∑’Ë‡¬◊ËÕÀÿâ¡™—ÈππÕ°¢Õß‡´≈≈å

°“√ °—¥‡Õ“·µà‡©æ“– à«π LPS ¡“µ√«®À√◊Õ°“√„™â

‡∑§π‘§ agglutinin absorption test ®–™à«¬‡æ‘Ë¡§«“¡

®”‡æ“–„π°“√µ√«®‰¥â La and Hampson (2001) ‡ πÕ

°“√„™â·Õπµ‘‡®π ¢π“¥ 30 kDa (outer membrane

lipoprotein, bmpB) ·¬°‰¥â®“°‚ª√µ’π¢Õß‡¬◊ËÕÀÿâ¡

‡´≈≈å™—ÈππÕ°¢Õß B. hyodysenteriae π”¡“„™â„π°“√

µ√«®À“√–¥—∫¿Ÿ¡‘§ÿâ¡°—π¢Õß ÿ°√„πø“√å¡¥â«¬«‘∏’∑“ß

´’√—¡«‘∑¬“æ∫«à“ “¡“√∂µ√«®æ∫√–¥—∫¿Ÿ¡‘§ÿâ¡°—π‰¥â∑—Èß

 ÿ°√∑¥≈Õß·≈– ÿ°√∑’Ëµ‘¥‡™◊ÈÕ∏√√¡™“µ‘ ·≈–¬—ß®”‡æ“–

µàÕÕ‘æ‘‚∑ª (µ”·Àπàß¢Õß·Õπµ‘‡®π∑’Ë°√–µÿâπ·≈–¬÷¥®—∫

°—∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬Õ¬à“ß®”‡æ“– ∫πº‘«‡´≈≈å

 ‰ª‚√§’∑)  ‘Ëß∑’ËµâÕß§”π÷ß∂÷ß„π°“√ ”√«®∑“ß¥â“π

´’√—¡«‘∑¬“π—Èπ§◊Õ§à“¢Õß¿Ÿ¡‘§ÿâ¡°—π∑’Ë„™â®–‡ªìπ§à“„π

√–¥—∫¡À¿“§ §◊Õ §à“®“°º≈√«¡¢Õß ÿ°√∑—Èßø“√å¡À√◊Õ

„π·µà≈–‡¢µæ◊Èπ∑’Ë ®π∂÷ß∑ÿ°«—ππ’È¬—ß‰¡à¡’«‘∏’°“√„¥∑’Ë¡’

§«“¡®”‡æ“–·≈–πà“‡™◊ËÕ∂◊Õ‡æ’¬ßæÕ∑’Ë “¡“√∂∫Õ°√–¥—∫

¿Ÿ¡‘§ÿâ¡°—πÕ¬à“ßπà“‡™◊ËÕ∂◊Õ„π ÿ°√‡ªìπ√“¬µ—« „πªí®®ÿ∫—π

°“√»÷°…“∂÷ßº≈¢Õß¬’π å∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡√ÿπ·√ß

¢Õß‡™◊ÈÕ ‰ª‚√§’∑ ‡™àπ hemolysin genes, DNA gyrase

genes, NOX genes, ·≈– flagellin genes ‰¥âπ”‰ª Ÿà

§«“¡‡ªìπ‰ª‰¥â„π°“√≈¥§«“¡√ÿπ·√ß¢Õß‚√§‚¥¬„™â

«‘∏’µ—¥≈”¥—∫π‘«§≈’‚Õ‰∑¢Õß¬’π å∑’Ë°àÕ„Àâ‡°‘¥§«“¡

√ÿπ·√ßÕÕ°·≈â«„ à¬’π å∑’Ë· ¥ßÕÕ°µàÕ°“√¥◊ÈÕ¬“

ªØ‘™’«π– (antibiotic resistance cassettes) ‡¢â“‰ª·∑π

‚¥¬ºà“π bacteriophage-liked VSH1 ‡√’¬°«à“ «‘∏’∑“ß

¥â“πæ—π∏ÿ«‘»«°√√¡À√◊Õ°“√ √â“ß knockout mutants

πÕ°®“°π’È‡∑§π‘§∑“ß¥â“π PCR ‰¥â∂Ÿ°π”¡“™à«¬„π°“√

«‘π‘®©—¬·≈–À“≈”¥—∫‡∫ ∫π¬’π å∑’Ë π„® (DNA

sequence) ∑’Ëπ‘¬¡„™â„πªí®®ÿ∫—π§◊Õ°“√µ√«® Õ∫À“

‡™◊ÈÕ ‰ª‚√§’∑®“°µ—«Õ¬à“ß∑’Ë ß —¬  ®“°‡π◊ÈÕ‡¬◊ËÕ∫π·ºàπ

 ‰≈¥å (Mikoza et al. 1999) À√◊Õ®“°Õÿ®®“√– ‚¥¬„™â

primers ∑’Ë®”‡æ“–°—∫¬’π å∑’Ë‡√“‡≈◊Õ°∑’Ë®–»÷°…“‡™àπ 16S

rDNA genes, 23S rDNA gene À√◊Õ NOX genes

®–∑”„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ëπà“‡™◊ËÕ∂◊Õ¡“°¢÷Èπ °“√µ√«®‡™◊ÈÕ

 ‰ª‚√§’∑ Õ’°«‘∏’Àπ÷Ëß‚¥¬µ√«®®“°‡π◊ÈÕ‡¬◊ËÕ∑’Ë ß —¬·≈–

‡æ◊ËÕÀ“µ”·Àπàß°“√‡°“–µ—«∑’ËÕ«—¬«–‡ªÑ“À¡“¬‚¥¬„™â«‘∏’

indirect À√◊Õ direct fluorescent antibody test ·≈–

in situ hybridization test ÷́Ëß‡√“ “¡“√∂Õà“πº≈‰¥â

®“° “√‡√◊Õß· ß∑’Ë‡°“–Õ¬Ÿà∫π·Õπµ‘∫Õ¥’ À√◊Õ∫π

oligonucleotide ∑’Ë¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕ ‰ª‚√§’∑

‡π◊ËÕß®“°°“√æ—≤π“§«“¡®”‡æ“–„π°“√·¬°‡™◊ÈÕ ‰ª‚√§’∑

∑”„Àâπ—°«‘∑¬“»“ µ√åÀ≈“¬Ê °≈ÿà¡§âπæ∫‡™◊ÈÕ ‰ª‚√§’∑

°≈ÿà¡„À¡à ·≈–¬—ß “¡“√∂®—¥°≈ÿà¡¬àÕ¬≈ß‰ª‰¥âÕ’° «‘∏’°“√

®—¥°≈ÿà¡¬àÕ¬∑’Ëπ‘¬¡„™â°—π¡“°°Á§◊Õ pulse field gel electro-

phoresis (PFGE), multilocus enzyme electrophoresis

(MEE), sodium dodecyle sulfate polyacrylamide gel

electrophoresis (SDS-PAGE) ·≈– complete sequencing

of 16S rDNA genes

°‘µµ‘°√√¡ª√–°“»

¢Õ∫§ÿ≥ Õ. π. æ. ¥√. ‡º¥Á® ∏√√¡√—°…å ™à«¬µ√«®∑“π

·≈–·°â‰¢µâπ©∫—∫ ·≈–¢Õ∫§ÿ≥  æ.≠. ™≈¥“ ∑– ÿ

‡Õ◊ÈÕ‡øóôÕ√Ÿª∂à“¬¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫

 àÕßºà“π
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Abstract

Sanipa Suradhat1*   Sudarat Damrongwatanapokin2

FACTORS THAT INFLUENCED AN EFFECTIVENESS OF
CLASSICAL SWINE FEVER VACCINE: A CASE STUDY

Classical swine fever (CSF) or hog cholera, caused by classical swine fever virus (CSFV),

is probably one of the most important viral diseases that cause serious economic loss to the swine

industry worldwide, including Thailand.  Recent knowledge suggests that cell mediated immunity

(CMI) plays a crucial role in viral protection.  This article describes some important findings from

a recent research program.  The project was initially aimed to establish an assay for detection and

study of CMI to the classical swine fever virus, by measuring the numbers of CSFV-specific

interferon-gamma (IFN-γ) secreting cells, from porcine peripheral blood mononuclear cells (PBMC).

Having established the assay, it was applied further, in conjunction with the detection of serum

neutralizing antibody, to assess the induction of active immunity in pigs, following vaccination and/or

challenge.  Data obtained from this project clearly demonstrated the influence of cell-mediated

immunity on protection against classical swine fever virus infection.  Our data demonstrated that

CMI could be detected as early as 6 days after vaccination and remained up to the end of finishing

period.  The data from our experiments confirmed that commercial vaccines used in Thailand

were capable of inducing disease protection in challenged pigs, on the condition that pigs were

immunized at an appropriate time and condition. Our findings strongly support the notion that other

factors, including maternal immunity, age of the vaccinated pigs and biosecurity, could greatly

influence the effectiveness of a classical swine fever vaccine.

Keywords :  Classical Swine Fever, classical swine fever vaccine, cell-mediated immunity, ELISPOT

interferon-gamma.
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∫∑§—¥¬àÕ

 —ππ‘¿“  ÿ√∑—µµå1*   ÿ¥“√—µπå ¥”√ß§å«—≤π‚¿§‘π2

°√≥’»÷°…“ : ªí®®—¬∑’Ë¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß«—§´’πÕÀ‘«“µå ÿ°√

‚√§ÕÀ‘«“µå ÿ°√ (Classical Swine Fever; CSF À√◊Õ Hog Cholera) ¡’ “‡Àµÿ‡°‘¥®“°‡™◊ÈÕ classical

swine fever virus (CSFV) ®—¥‡ªìπ‚√§√–∫“¥√â“¬·√ß∑’Ë°àÕ„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®‡ªìπÕ¬à“ß¡“°·°à

Õÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√¿“¬„πª√–‡∑» ∫∑§«“¡π’È°≈à“«∂÷ßº≈®“°ß“π«‘®—¬∑’Ë‰¥â∑”°“√æ—≤π“«‘∏’°“√µ√«®«—¥√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈åµàÕ‡™◊ÈÕ‰«√— ÕÀ‘«“µå ÿ°√„π ÿ°√ ‚¥¬°“√µ√«®À“ª√‘¡“≥¢Õß‡´≈≈å∑’Ë √â“ßÕ‘π‡µÕ√å‡øÕ√Õπ

·°¡¡à“ (IFN-γ) ∑’Ë®”‡æ“–µàÕ‡™◊ÈÕÕÀ‘«“µå ÿ°√ ´÷Ëß¬—ß‰¡à‡§¬¡’√“¬ß“π®“°∑’Ë„¥¡“°àÕπ ®“°π—Èπ‰¥âπ”‡Õ“‡∑§π‘§π’È¡“„™â

√à«¡°—∫°“√µ√«®«—¥°“√ √â“ß·Õπµ‘∫Õ¥’ ‡æ◊ËÕ„™â»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß«—§´’πÕÀ‘«“µå ÿ°√ º≈®“°

ß“π«‘®—¬π’È∑”„Àâ “¡“√∂æ—≤π“‡∑§π‘§°“√µ√«®«—¥¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈åµàÕ‡™◊ÈÕÕÀ‘«“µå ÿ°√‰¥â‡ªìπº≈ ”‡√Á® ·≈–¬—ß‰¥â

™’È„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈¢Õß¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈åµàÕ§«“¡ “¡“√∂„π°“√µàÕµâ“π°“√‡°‘¥‚√§ÕÀ‘«“µå ÿ°√ „π ÿ°√∑’Ë‰¥â√—∫

°“√©’¥æ‘…∑—∫ º≈°“√»÷°…“¬—ß™’È„Àâ‡ÀÁπ«à“«—§´’π∑’Ë„™âÕ¬Ÿà„πª√–‡∑» “¡“√∂°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—πµàÕµâ“π°“√‡°‘¥‚√§

ÕÀ‘«“µå ÿ°√‰¥âµ—Èß·µà 6 «—πÀ≈—ß®“°∑’Ë ÿ°√‰¥â√—∫«—§´’π®π∂÷ß√–¬– àß¢“¬ ∂â“ ÿ°√‰¥â√—∫«—§´’π„π√–¬–‡«≈“∑’Ë‡À¡“– ¡

´÷Ëß‡ªìπ°“√‡æ‘Ë¡§«“¡¡—Ëπ„®„Àâ°—∫ºŸâ‡≈’È¬ß ÿ°√„π°“√‡≈◊Õ°„™â«—§´’πÕÀ‘«“µå ÿ°√ Õ¬à“ß‰√°Á¥’ª√–‡¥Áπ ”§—≠∑’Ë ÿ¥¢Õß°“√

«‘®—¬§√—Èßπ’È°Á§◊Õ°“√· ¥ß„Àâ‡ÀÁπ«à“¬—ß¡’ªí®®—¬Õ◊ËπÊ πÕ°‡Àπ◊Õ®“°µ—««—§´’π‡Õß∑’Ë¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß«—§´’π ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß√–¥—∫¢Õß¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥®“°·¡à Õ“¬ÿ¢Õß ÿ°√∑’Ë‰¥â√—∫«—§´’π§√—Èß·√° ·≈–°“√µ‘¥‡™◊ÈÕ™π‘¥Õ◊Ëπ

·∑√° ấÕπ¿“¬„π ¿“æ°“√‡≈’È¬ß®√‘ß ªí®®—¬‡À≈à“π’È®”‡ªìπµâÕß‰¥â√—∫°“√π”¡“æ‘®“√≥“ª√–°Õ∫„π°“√«“ß·ºπÀ√◊Õ

°”Àπ¥‚ª√·°√¡°“√∑”«—§´’πÕÀ‘«“µå ÿ°√ ·≈–°“√«“ß·π«∑“ß°“√®—¥°“√„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§ÕÀ‘«“µå

 ÿ°√„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥

§” ”§—≠ :  ‚√§ÕÀ‘«“µå ÿ°√ «—§ ’́πÕÀ‘«“µå ÿ°√ ¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å ELISPOT Õ‘π‡µÕ√å‡øÕ√Õπ·°¡¡à“

‚√§ÕÀ‘«“µå ÿ°√ (Classical Swine Fever; CSF

À√◊Õ Hog Cholera) ‡°‘¥®“°‡™◊ÈÕ‰«√— ÕÀ‘«“µå ÿ°√

(classical swine fever virus, CSFV) ‡ªìπ‚√§√–∫“¥

√â“¬·√ß∑’Ë°àÕ„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®‡ªìπ

Õ¬à“ß¡“°·°àÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√¿“¬„πª√–‡∑»

ªí®®ÿ∫—π·¡â«à“À≈“¬ª√–‡∑»„π¬ÿ‚√ª ·≈–Õ‡¡√‘°“ “¡“√∂

°”®—¥‚√§‰¥âÀ¡¥·≈â« ·µà ∂“π¿“æ°“√‡≈’È¬ß ÿ°√„π

ª√–‡∑»‰∑¬¬—ß‰¡à‡Õ◊ÈÕµàÕ°“√§«∫§ÿ¡·≈–°”®—¥‚√§‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡À¡◊Õπª√–‡∑»¥—ß°≈à“« ªí®®—¬

 ”§—≠∑’Ë∑”„Àâ‚√§ÕÀ‘«“µå ÿ°√¬—ß§ßÕ¬Ÿà„πª√–‡∑»‰∑¬ §◊Õ

°“√¢“¥§«“¡‡¢â“„®„π‡™‘ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ‰«√— 

ÕÀ‘«“µå ÿ°√ πÕ°®“°π’È°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß

«—§´’πµàÕ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π„πµ—« —µ«å √«¡∑—Èßº≈

°√–∑∫¢Õß√–¥—∫¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥®“°·¡à (maternal

immunity) ·≈–ªí®®—¬Õ◊ËπÊ ∑’ËÕ“®¡’º≈°√–∑∫µàÕ°“√ √â“ß

¿Ÿ¡‘§ÿâ¡°—π„πµ—«≈Ÿ°∑’Ë¬—ß‰¡à‰¥â√—∫°“√»÷°…“·≈–‡º¬·æ√à
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Õ¬à“ß‡ªìπ√–∫∫ ‡ªìπªí®®—¬∑’Ë°àÕ„Àâ‡°‘¥°“√„™â‚ª√·°√¡

«—§ ’́π∑’ËÀ≈“°À≈“¬„π ÿ°√·µà‰¡à¡’ª√– ‘∑∏‘¿“æ‡∑à“∑’Ë

§«√ ®÷ß‡ªìπº≈∑”„Àâ¬—ßæ∫°“√√–∫“¥¢Õß‚√§ÕÀ‘«“µå

 ÿ°√Õ¬ŸàÕ¬à“ßµàÕ‡π◊ËÕß‡ ¡Õ¡“„πª√–‡∑»‰∑¬  √â“ß§«“¡

 Ÿ≠‡ ’¬„Àâ°—∫Õÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√„πª√–‡∑»

‡ªìπÕ¬à“ß¡“°

°≈‰°°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π “¡“√∂

®”·π°‡ªìπ 2 ·∫∫ ‰¥â·°à ¿Ÿ¡‘§ÿâ¡°—π∑’Ëæ÷Ëß·Õπµ‘∫Õ¥’

(humoral immunity, HI) ·≈–¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å (cell-

mediated immunity, CMI) ¿“¬À≈—ß°“√‰¥â√—∫‡™◊ÈÕ‰«√— 

(À√◊Õ«—§´’π) ‡ªìπ§√—Èß·√° √–∫∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å„π

√à“ß°“¬®–‡√‘Ë¡∑”ß“π°àÕπ ‚¥¬‡√‘Ë¡®“°°“√°√–µÿâπ·≈–

‡æ‘Ë¡®”π«π¢Õß T lymphocytes ∑’Ë¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕ

‰«√—  (viral-specific T lymphocytes) ́ ÷Ëß®–π”‰ª Ÿà°“√

°√–µÿâπ°“√∑”ß“π¢Õß‡´≈≈åÕ◊ËπÊ (effector cells) „π

√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕ Õ“∑‘‡™àπ helper

T lymphocytes (Th), cytotoxic T lymphocytes (CTL)

´÷Ë ß√à“ß°“¬µâÕß„™â ‡«≈“„π°“√æ—≤π“‡´≈≈å ‡À≈à“π’È

ª√–¡“≥ 4-5 «—πÀ≈—ß®“°‰¥â√—∫‡™◊ÈÕ§√—Èß·√° „π√–¬–‡«≈“

„°≈â‡§’¬ß·≈–µàÕ‡π◊ËÕß®“°°“√°√–µÿâπ‡´≈≈å∑’Ë°≈à“«¡“

¢â“ßµâπ B lymphocytes ∑’Ë¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕ‰«√— 

(viral-specific B lymphocytes) ®–∂Ÿ°°√–µÿâπ¿“¬„µâ

Õ‘∑∏‘æ≈¢Õß “√ cytokine ∑’ËÀ≈—Ëß®“° viral-specific T

lymphocytes ·≈–/À√◊Õ‡´≈≈åÕ◊ËπÊ „π√–∫∫  àßº≈„Àâ¡’

°“√æ—≤π“ (differentiate) ¢Õß viral-specific B lym-

phocytes ‰ª‡ªìπ plasma cells ·≈– memory cells

·≈–π”‰ª Ÿà°“√ √â“ß viral-specific antibody ·≈–

humoral immunity „π‡«≈“µàÕ¡“ ‚¥¬∑—Ë«‰ª‡√‘Ë¡ “¡“√∂

µ√«®«—¥°“√ √â“ß·Õπµ‘∫Õ¥’‰¥â¿“¬À≈—ß®“°∑’Ë‰¥â√—∫‡™◊ÈÕ

‰«√— ‰ª·≈â« 2-3  —ª¥“Àå

°“√»÷°…“·≈– ”√«®√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„π´’√—Ë¡‡ªìπ

«‘∏’°“√Àπ÷Ëß∑’Ë∑”„Àâ∑√“∫∂÷ß ¿“«–¿Ÿ¡‘§ÿâ¡°—π¢Õß ÿ°√

ªí®®ÿ∫—π¡’°“√π”‡∑§π‘§ neutralizing peroxidase-linked

assay (NPLA) ¡“„™â„π°“√µ√«®«—¥√–¥—∫·Õπµ‘∫Õ¥’

„π ’́√—Ë¡¢Õß ÿ°√„πª√–‡∑»‰∑¬ (Parchariyanon et

al., 1997) ·µà‡π◊ËÕß®“°°“√µ√«®À“√–¥—∫ serum

neutralizing (SN) antibody titer  ”À√—∫‚√§ÕÀ‘«“µå

 ÿ°√‰¡à “¡“√∂„™â·¬°§«“¡·µ°µà“ß√–À«à“ß passive

·≈– active immunity „π°√≥’∑’Ë≈Ÿ° ÿ°√¡’¿Ÿ¡‘§ÿâ¡°—π

∂à“¬∑Õ¥®“°·¡àÕ¬Ÿà„π√à“ß°“¬ º≈°“√µ√«®®÷ß‰¡à “¡“√∂

∫Õ°∂÷ß ¿“«–¿Ÿ¡‘§ÿâ¡°—π∑’Ë √â“ß¢÷Èπ‚¥¬≈Ÿ° ÿ°√Õ¬à“ß·∑â

®√‘ß (active immunity) πÕ°®“°π’È®“°‡Àµÿº≈„π‡√◊ËÕß

¢Õß‡«≈“¥—ß∑’Ë°≈à“«‰«â¢â“ßµâπ °“√µ√«®«—¥°“√ √â“ß

·Õπµ‘∫Õ¥’¿“¬À≈—ß°“√„Àâ«—§´’πÕÀ‘«“µå ÿ°√µâÕß„™â

‡«≈“π“π°«à“ 2  —ª¥“Àå¢÷Èπ‰ª®÷ß®– “¡“√∂µ√«®æ∫‰¥â

√–¥—∫·≈–√Ÿª·∫∫¢Õß T cell activation ∑’Ë √â“ß

¢÷Èπ‡ªìπªí®®—¬ ”§—≠„π°“√∫àß™’È«à“ —µ«å “¡“√∂ √â“ß

¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ‰¥â¥’‡æ’¬ß„¥∑—Èß„π·ßàª√‘¡“≥·≈–§ÿ≥¿“æ

ªí®®ÿ∫—π°“√µ√«®«—¥°“√ √â“ß√–¥—∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å

Õ“∑‘‡™àπ antigen-specific lymphocyte proliferation,

antigen-specific cytotoxic activity À√◊Õ°“√µ√«®À“

cytokine ∑’ËÀ≈—Ëß®“° antigen-specific T lymphocytes

‡ªìπ‡∑§π‘§∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π°“√»÷°…“∑“ß«‘∑¬“

¿Ÿ¡‘§ÿâ¡°—π „πªï æ.». 2543 §≥– —µ«·æ∑¬»“ µ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‰¥â®—¥µ—ÈßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕµ√«®

«—¥√–¥—∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å‚¥¬‡∑§π‘§ ELISPOT ‰¥â

‡ªìπº≈ ”‡√Á® ·≈–‰¥âπ”‡∑§π‘§∑’Ëæ—≤π“¢÷Èπ¡“π’È¡“„™â

µ√«®À“ª√‘¡“≥ CSFV-specific cytokine secreting cells

´÷Ëß “¡“√∂„™â‡ªìπµ—«∫àß™’È∑’Ë ”§—≠¢Õß°“√∑”ß“π¢Õß

√–∫∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å„π ÿ°√‰¥â ·≈–‡ªìπ«‘∏’∑’Ë¬—ß

‰¡à‡§¬¡’°“√√“¬ß“π®“°∑’Ë„¥¡“°àÕπ (Suradhat and

Damrongwatanapokin, 2000) ‡∑§π‘§ ELISPOT ¡’

§«“¡‰«¢Õß°“√µ√«® (sensitivity) ¡“°°«à“‡∑§π‘§

ELISA 20-200 ‡∑à“ (Shirai et al., 1993) πÕ°®“°

π’È¬—ß “¡“√∂µ√«®«—¥ CSFV-specific immunity ‰¥â¿“¬„π

1  —ª¥“ÀåÀ≈—ß‰¥â√—∫‡™◊ÈÕ ´÷Ëß√«¥‡√Á«°«à“°“√µ√«®∑“ß

´’√—Ë¡«‘∑¬“ ‡π◊ËÕß®“°‡∑§π‘§π’È„™âÀ≈—°°“√µ√«®«—¥°“√

∑”ß“π (°“√ √â“ß cytokine) ¢Õß‡´≈≈å´÷Ëß‡°‘¥¢÷Èπ°àÕπ
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°“√ √â“ß·Õπµ‘∫Õ¥’ À≈—°°“√¢Õß ELISPOT §◊Õ °“√

µ√«®À“®”π«π‡´≈≈å∑’Ë √â“ß cytokine ∑’Ë¡’§«“¡®”‡æ“–

µàÕ·Õπµ‘‡®π„π°√–· ‡≈◊Õ¥ À√◊Õ lymphoid tissues Õ◊ËπÊ

‚¥¬°“√ªíòπ·¬°‡´≈≈å·≈– incubate ‡´≈≈å∑’Ë‰¥â°—∫‡™◊ÈÕ

‰«√— „π ¿“«–∑’Ë‡À¡“– ¡ ‡´≈≈å∑’Ë¡’§«“¡®”‡æ“–µàÕ

‡™◊ÈÕ‡¡◊ËÕ‰¥â√—∫°“√°√–µÿâπ‚¥¬‡™◊ÈÕ∑’Ë‡´≈≈å¡’§«“¡®”‡æ“–

¥â«¬π—Èπ ®– √â“ß cytokine ÕÕ°¡“∑’Ë∫√‘‡«≥º‘«‡´≈≈å

´÷Ëß “¡“√∂µ√«®«—¥‰¥â‚¥¬°“√π”‡´≈≈å‡À≈à“π’È¡“ incubate

°—∫ anti-cytokine antibodies ∑’Ë coat Õ¬Ÿà∫π membrane

¢Õß microtiter plate ™π‘¥æ‘‡»… ®“°π—Èπµ√«®À“ª√‘¡“≥

positive ‡´≈≈å‚¥¬Õ“»—¬ enzymatic reaction ‡™àπ‡¥’¬«

°—∫∑’Ë„™â„π‡∑§π‘§ ELISA ‡æ◊ËÕ develop „Àâ‡°‘¥®ÿ¥ ’

´÷Ëß‡ªìπ çfootprinté ¢Õß positive cells (√Ÿª∑’Ë 1)

®ÿ¥‡¥àπ¢Õß‡∑§π‘§π’È§◊Õ “¡“√∂„™âµ√«®À“√–¥—∫   active

immunity ∑’Ë √â“ß¢÷Èπ®√‘ß„π ÿ°√‚¥¬‰¡à¡’º≈®“° passive

immunity ¡“√∫°«π°“√Õà“πº≈  ”À√—∫ cytokine ∑’Ë

‡≈◊Õ°„™â„π°“√µ√«®«—¥‰¥â·°à Õ‘π‡µÕ√å‡øÕ√Õπ-·°¡¡à“

(Interferon gamma; IFN-γ) ´÷Ëß‡ªìπ cytokine ∑’Ë √â“ß

‚¥¬ viral-specific T lymphocyte ∑’Ë¡’§«“¡ ”§—≠Õ¬à“ß

¡“°µàÕ°“√µàÕµâ“π°“√µ‘¥‡™◊ÈÕ‰«√—  IFN-γ ¡’ƒ∑∏‘Ï°√–µÿâπ

viral-specific cytotoxic T lymphocyte, natural Killer

cell ·≈– phagocytic cell µà“ßÊ ´÷Ëß‡ªìπ°≈‰° ”§—≠∑’Ë

√à“ß°“¬„™â„π°“√°”®—¥‡™◊ÈÕ‰«√—  ªí®®ÿ∫—π°“√µ√«®À“

√–¥—∫ antigen-specific IFN-γ ‡ªìπ‡∑§π‘§∑’Ë¡’°“√„™âÕ¬à“ß

·æ√àÀ≈“¬„πÀâÕßªØ‘∫—µ‘°“√∑“ß«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π¢Õß¡πÿ…¬å

·≈– —µ«å∑¥≈Õß  ”À√—∫„π ÿ°√‰¥â¡’√“¬ß“π«à“ª√‘¡“≥

¢Õß IFN-γ  “¡“√∂„™â‡ªìπµ—«∫àß™’È∑’Ë¥’¢Õß√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈åµàÕ‡™◊ÈÕ‰«√— æ‘… ÿπ—¢∫â“‡∑’¬¡

(Mateu de Antonio et al., 1998) ∑—Èß¬—ß “¡“√∂„™â

µ√«®√–¥—∫°“√ √â“ß IFN-γ ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕÀ√◊Õ

«—§´’π´÷Ëß‡ªìπµ—«∫àß™’È∂÷ß√–¥—∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ‰«√— 

·≈–„πªí®®ÿ∫—π‡√‘Ë¡¡’°“√π”‡∑§π‘§°“√µ√«®«—¥√–¥—∫°“√

 √â“ß IFN-γ ‚¥¬«‘∏’ ELISPOT ¡“„™â„π°“√∑¥ Õ∫

ª√– ‘∑∏‘¿“æ¢Õß«—§ ’́πæ‘… ÿπ—¢∫â“‡∑’¬¡„π ÿ°√°—π∫â“ß

·≈â« (Zuckermann et al., 1998)

„π™à«ß∑’Ëºà“π¡“ °“√»÷°…“°“√µÕ∫ πÕß∑“ß

¿Ÿ¡‘§ÿâ¡™π‘¥‡´≈≈åµàÕ‡™◊ÈÕÕÀ‘«“µå ÿ°√‚¥¬‡∑§π‘§ ELISPOT

∑’Ëæ—≤π“¢÷Èπ„À¡à ‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å¢Õß

√–¥—∫°“√ √â“ß CSFV-specific IFN-γ secreting cells

°—∫§«“¡ “¡“√∂„π°“√µàÕµâ“π°“√‡°‘¥‚√§ÕÀ‘«“µå ÿ°√

¿“¬À≈—ß°“√©’¥æ‘…∑—∫ ‚¥¬æ∫«à“ ÿ°√∑’Ë‰¥â√—∫«—§ ’́π

·≈–¡’ª√‘¡“≥¢Õß CSFV-specific IFN-γ secreting cells

 Ÿß°«à“„π«—π∑’Ë∑”°“√©’¥æ‘…∑—∫®–¡’‚Õ°“ √Õ¥‰¥â¡“°°«à“

(Suradhat et al., 2001) ¢âÕ‰¥â‡ª√’¬∫¢Õß°“√µ√«®«—¥

√–¥—∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å ‰¥â·°à §«“¡ “¡“√∂„π°“√

µ√«®«—¥‰¥âÕ¬à“ß√«¥‡√Á«¿“¬À≈—ß‰¥â√—∫«—§ ’́π ‚¥¬ “¡“√∂

µ√«®«—¥√–¥—∫ CSFV-specific IFN-γ secreting cells

‰¥âµ—Èß·µà 6 «—πÀ≈—ß‰¥â√—∫«—§ ’́π ·≈–¬—ß “¡“√∂µ√«®

«—¥‰¥â®π∂÷ß√–¬–∑â“¬¢Õß°“√¢ÿπ „π∑“ßµ√ß°—π¢â“¡

°“√µ√«®«—¥√–¥—∫ SN titer ∑’Ë‡æ‘Ë¡ Ÿß¢÷ÈπµâÕß„™â‡«≈“

Õ¬à“ßπâÕ¬ 2  —ª¥“Àå¢÷Èπ‰ªÀ≈—ß®“°‰¥â√—∫«—§ ’́π

ª√“°Ø°“≥åπ’È¬—ß¬◊π¬—π∂÷ßÕ‘∑∏‘æ≈¢Õß¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å

µàÕ°“√µàÕµâ“π°“√‡°‘¥‚√§„π ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕæ‘… ‡æ√“–

 ÿ°√∑’Ë‰¡à‰¥â√—∫«—§´’π¡—°®–µ“¬≈ß¥â«¬Õ“°“√¢Õß‚√§

ÕÀ‘«“µå ÿ°√¿“¬„π 2  —ª¥“ÀåÀ≈—ß®“°‰¥â√—∫‡™◊ÈÕæ‘… ´÷Ëß

‡√Á«‡°‘π°«à“∑’Ë®– “¡“√∂µ√«®æ∫°“√‡æ‘Ë¡¢Õß SN titer

„π ÿ°√∑’Ë‰¥â√—∫«—§´’π‰¥â πÕ°®“°π’È¬—ßæ∫«à“ ÿ°√°≈ÿà¡

§«∫§ÿ¡∑’Ë¡’¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥∑’Ë Ÿß∂÷ß 128 °Á‰¡à “¡“√∂

µâ“π∑“π°“√‡°‘¥‚√§‰¥â¿“¬À≈—ß°“√©’¥æ‘…∑—∫ ¢âÕ¡Ÿ≈

‡À≈à“π’È™’È„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈¢Õß¿Ÿ¡‘§ÿâ¡°—π™π‘¥‡´≈≈å

µàÕ°“√µàÕµâ“π°“√‡°‘¥‚√§ÕÀ‘«“µå ÿ°√„π ÿ°√∑’Ë‰¥â√—∫

«—§´’πÕ¬à“ß™—¥‡®π

„π™à«ß√–À«à“ßªï æ.». 2543-2545 §≥–ºŸâ

«‘®—¬‰¥âπ”‡Õ“‡∑§π‘§°“√µ√«®«—¥¿Ÿ¡‘§ÿâ¡°—π√–¥—∫‡´≈≈å

¡“„™â√à«¡°—∫°“√µ√«®«—¥√–¥—∫ SN ·Õπµ‘∫Õ¥’ „π°“√

»÷°…“∂÷ßªí®®—¬∑’Ë¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß«—§ ’́πÕÀ‘«“µå

 ÿ°√ ‚¥¬‰¥â√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬®“° ”π—°ß“π

§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘ º≈®“°ß“π«‘®—¬π’Èæ∫«à“
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√Ÿª∑’Ë 1 ·ºπ¿Ÿ¡‘· ¥ßÀ≈—°°“√¢Õß ELISPOT assay  ”À√—∫°“√µ√«®«—¥ CSFV-specific IFN-γ secreting cells
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ª√– ‘∑∏‘¿“æ¢Õß«—§ ’́πÕÀ‘«“µå ÿ°√¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬√à«¡

À≈“¬Õ¬à“ß¥—ß®–°≈à“«µàÕ‰ª

«—§´’π

„πªí®®ÿ∫—π¡’«—§´’πÕÀ‘«“µå ÿ°√À≈“¬™π‘¥„π

∑âÕßµ≈“¥ ∑”„Àâ∫“ß§√—Èß¡’ºŸâ ß —¬„πª√– ‘∑∏‘¿“æ¢Õß

«—§´’π·µà≈–™π‘¥ º≈°“√»÷°…“®“° early challenged trial

æ∫«à“«—§´’πÕÀ‘«“µå ÿ°√∑—Èß 3 ™π‘¥∑’Ëπ”¡“„™â„π°“√»÷°…“

(Lapinized Chinese strain, Tissue culture-derived

Chinese strain, ·≈– GPE- strain)  “¡“√∂°√–µÿâπ

°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π∑’Ë “¡“√∂ªÑÕß°—π°“√‡°‘¥‚√§®“°

°“√©’¥æ‘…∑—∫‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æµ—Èß·µà 6 «—πÀ≈—ß

‰¥â√—∫«—§´’π ∂÷ß·¡â«à“ ÿ°√®–‰¥â√—∫°“√©’¥«—§´’π‡æ’¬ß

§√—Èß‡¥’¬«°Áµ“¡ πÕ°®“°π—Èπ¬—ß “¡“√∂„Àâ§«“¡§ÿâ¡‚√§

‰¥â®π∂÷ß√–¬–∑â“¬¢Õß°“√¢ÿπ ∑—Èßπ’È‚¥¬¡’¢âÕ·¡â«à“ ÿ°√

µâÕß‰¥â√—∫°“√∑”«—§´’π„π√–¬–‡«≈“∑’Ë‡À¡“– ¡ ‚¥¬

‰¡à¡’°“√√∫°«π°“√ √â“ß¿Ÿ¡‘®“°¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥

πÕ°®“°π’Èß“π«‘®—¬π’È¬—ß· ¥ß„Àâ‡ÀÁπ«à“«—§´’πÕÀ‘«“µå

 ÿ°√™π‘¥ Lapinized Chinese strain ÷́Ëß‡ªìπ‡™◊ÈÕ∑’Ë®—¥Õ¬Ÿà

„π genogroup 1  “¡“√∂°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡‚√§µàÕ

‡™◊ÈÕÕÀ‘«“µå ÿ°√ genogroup 2.2 ´÷Ëß‡ªìπ‡™◊ÈÕ∑’Ë¡’§«“¡

√ÿπ·√ßª“π°≈“ß ¡—°°àÕ„Àâ‡°‘¥‚√§·∫∫‡√◊ÈÕ√—ß¡“°°«à“

·∫∫‡©’¬∫æ≈—π (Damrongwatanapokin et al., 2002)

·≈–æ∫°“√√–∫“¥Õ¬Ÿà∫àÕ¬§√—Èß„πª√–‡∑»‰∑¬„π√–¬–

À≈—ß (Parchariyanon et al., 1999) ÷́Ëß¢âÕ¡Ÿ≈∑’Ë‰¥âπ’È

 Õ¥§≈âÕß°—∫√“¬ß“π‡¥‘¡∑’Ë∑”°“√»÷°…“§«“¡ “¡“√∂

¢Õß«—§ ’́π™π‘¥‡¥’¬«°—π„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡‚√§µàÕ

‡™◊ÈÕ genogroup 3 (Parchariyanon et al., 2001) ®÷ß∂◊Õ

«à“«—§´’πªÑÕß°—π‚√§ÕÀ‘«“µå ÿ°√ “¡“√∂„Àâ§«“¡§ÿâ¡

‚√§µàÕ‡™◊ÈÕÕÀ‘«“µå ÿ°√‰¥â∑ÿ° genogroups ∑’Ëæ∫„π

ª√–‡∑»‰∑¬ ´÷Ëß∂◊Õ‡ªìπª√–‡¥Áπ ”§—≠∑’Ë®– √â“ß§«“¡

¡—Ëπ„®„Àâ°—∫ºŸâ‡≈’È¬ß ÿ°√„π°“√‡≈◊Õ°„™â«—§´’πÕÀ‘«“µå

 ÿ°√∑’Ë¡’„πª√–‡∑»‰∑¬

·¡â«à“º≈ß“π«‘®—¬π’È®–‰¥â¬◊π¬—π∂÷ßª√– ‘∑∏‘¿“æ

¢Õß«—§´’π¥—ß°≈à“«¢â“ßµâπ Õ¬à“ß‰√°Áµ“¡§«√§”π÷ß∂÷ß

ªí®®—¬Õ◊ËπÊ ∑’Ë¡’º≈‡°’Ë¬«¢âÕß°—∫ª√– ‘∑∏‘¿“æ¢Õß«—§´’π

‡À≈à“π’È¥â«¬ «—§´’πÕÀ‘«“µå ÿ°√‡ªìπ«—§´’π‡™◊ÈÕ‡ªìπ

(modified live virus) ¥—ßπ—Èπª√‘¡“≥‡™◊ÈÕ‰«√— «—§´’π

µàÕ‚¥ä ®–¡’ª√‘¡“≥‰¡à Ÿß¡“°π—° ‡π◊ËÕß®“°«—§´’π‡™◊ÈÕ

‡ªìπ®–∑”ß“π‚¥¬‡™◊ÈÕ‰«√— „π«—§´’π®–‡¢â“‰ª‡æ‘Ë¡®”π«π

„πµ—« ÿ°√√–¬–Àπ÷Ëß°àÕπ∑’Ë®–°√–µÿâπ„Àâ¡’°“√ √â“ß

¿Ÿ¡‘§ÿâ¡‚√§‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ¥—ßπ—Èπ°“√‡°Á∫√—°…“

«—§ ’́πµ≈Õ¥®π∂÷ß°“√„™âÕ¬à“ß∂Ÿ°µâÕßµ“¡§”·π–π”

¢Õß∫√‘…—∑ºŸâº≈‘µ ®÷ß‡ªìπ ‘Ëß∑’Ë ”§—≠¡“°‡æ◊ËÕÀ≈’°‡≈’Ë¬ß

°“√ Ÿ≠‡ ’¬‡™◊ÈÕ‰«√— «—§´’π´÷Ëß®–¡’º≈µàÕª√– ‘∑∏‘¿“æ

¢Õß«—§´’π‚¥¬µ√ß πÕ°®“°π’È°“√º ¡«—§´’πÀ≈“¬™π‘¥

‡¢â“¥â«¬°—π·≈â«©’¥„Àâ —µ«å‡æ◊ËÕ‡Àµÿº≈¢Õß§«“¡ –¥«°

„π∑“ßªØ‘∫—µ‘ ‡™àπ °“√π”«—§ ’́πªÑÕß°—π‚√§ÕÀ‘«“µå ÿ°√

º ¡°—∫«—§´’π‚√§æ‘… ÿπ—¢∫â“‡∑’¬¡„π‡¢Á¡‡¥’¬«°—ππ—Èπ

‡ªìπ°“√ªØ‘∫—µ‘∑’Ë‰¡à∂Ÿ°µâÕß ‡æ√“–∂÷ß·¡â«à“®–‰¡àæ∫§«“¡

·µ°µà“ß¢Õß√–¥—∫ SN titer ¿“¬À≈—ß°“√„Àâ«—§´’π‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°“√„Àâ«—§ ’́πµ“¡ª°µ‘ ·µàº≈®“°°“√

«‘®—¬∑’Ëºà“π¡“¬◊π¬—π„Àâ‡ÀÁπÕ¬à“ß™—¥‡®π«à“ «—§´’πªÑÕß°—π

‚√§æ‘… ÿπ—¢∫â“‡∑’¬¡¡’º≈√∫°«π°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π™π‘¥

‡´≈≈åµàÕ‡™◊ÈÕÕÀ‘«“µå ÿ°√Õ¬à“ß¡’π—¬ ”§—≠ ·≈–¡’º≈‰ª

≈¥§«“¡ “¡“√∂„π°“√µàÕµâ“π°“√‡°‘¥‚√§¿“¬À≈—ß®“°

°“√©’¥æ‘…∑—∫¥â«¬‡™◊ÈÕÕÀ‘«“µå ÿ°√Õ¬à“ß‡¥àπ™—¥ (Suradhat

et al., 2001)

ªí®®—¬®“°µ—« ÿ°√

®“°ß“π«‘®—¬„π™à«ß 2 ªï∑’Ëºà“π¡“ ™’È„Àâ‡ÀÁπ«à“

ªí®®—¬∑’Ë ”§—≠∑’Ë ÿ¥ªí®®—¬Àπ÷ËßµàÕ§«“¡ “¡“√∂„π°“√

 √â“ß¿Ÿ¡‘§ÿâ¡‚√§¿“¬À≈—ß‰¥â√—∫«—§´’π ‰¥â·°à √–¥—∫

¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥®“°·¡à (maternal derived antibody,

MDA) ÷́Ëß‡ªìπ°“√¬◊π¬—π°“√»÷°…“∑’Ë‡§¬¡’√“¬ß“π‰«â

°àÕπÀπâ“π’È °≈à“«§◊Õ√–¥—∫¿Ÿ¡‘§ÿâ¡°—π∂à“¬∑Õ¥∑’Ë Ÿß°«à“

32 ®–√∫°«πª√– ‘∑∏‘¿“æ¢Õß«—§´’πµàÕ°“√°√–µÿâπ



‡«™™ “√ —µ«·æ∑¬å  ªï∑’Ë 32  ©∫—∫æ‘‡»…  2545 169

°“√ √â“ß¿Ÿ¡‘§ÿâ¡‚√§µàÕ‡™◊ÈÕÕÀ‘«“µå ÿ°√ (Parchariyanon

et al., 1994) ‚¥¬„π°“√»÷°…“§√—Èßπ’È “¡“√∂· ¥ß„Àâ

‡ÀÁπ∂÷ß°“√√∫°«π°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π∑—Èß™π‘¥‡´≈≈å·≈–

·Õπµ‘∫Õ¥’ ´÷Ëß¡’º≈µàÕ§«“¡ “¡“√∂„π°“√µâ“π∑“π

‡™◊ÈÕæ‘…Õ¬à“ß‡ÀÁπ‰¥â™—¥ ( —ππ‘¿“  ÿ√∑—µµå, unpublished

observation) ªí≠À“°“√√∫°«πª√– ‘∑∏‘¿“æ¢Õß

«—§´’πªÑÕß°—π‚√§ÕÀ‘«“µå ÿ°√™’È„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠

¢Õß°“√π” seroprofile ‡¢â“¡“™à«¬„π°“√®—¥°“√ ÿ¢¿“æ

¢ÕßΩŸß ÿ°√Õ¬à“ß®√‘ß®—ß

πÕ°®“°‡√◊ËÕß¢Õß MDA ·≈â«ªí®®—¬¿“¬„π®“°

µ—« ÿ°√‡Õß (intrinsic factor) °Á‡ªìπ ‘ËßÀπ÷Ëß∑’Ë§≥–ºŸâ«‘®—¬

‰¥âπ”¡“»÷°…“ ‚¥¬¡’¡Ÿ≈‡Àµÿ®Ÿß„®¡“®“°°“√·π–π”°“√„™â

program «—§´’π∑’ËÀ≈“°À≈“¬µ—Èß·µàÕ“¬ÿ 1 «—π ‰ª®π∂÷ß

7  —ª¥“Àå ß“π«‘®—¬µÕπÀπ÷Ëß®“°‚§√ß°“√π’È‰¥â· ¥ß„Àâ

‡ÀÁπÕ¬à“ß™—¥‡®π«à“Õ“¬ÿ¢Õß≈Ÿ° ÿ°√∑’Ë‰¥â√—∫°“√©’¥«—§´’π

§√—Èß·√° ¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß«—§ ’́π ‚¥¬æ∫«à“

 ÿ°√∑’Ë‰¥â√—∫«—§´’π§√—Èß·√°∑’ËÕ“¬ÿ 3  —ª¥“Àå ®–µÕ∫ πÕß

µàÕ°“√„Àâ«—§´’π‰¥âµË”°«à“ ÿ°√∑’Ë‰¥â√—∫°“√©’¥«—§´’π§√—Èß

·√°∑’ËÕ“¬ÿ 5  —ª¥“Àå ∑’Ë¡’ª√‘¡“≥ MDA „°≈â‡§’¬ß°—π„π

«—π∑’Ë‰¥â√—∫«—§´’π (√Ÿª∑’Ë 2A, 2B) ·¡â«à“°“√∑¥≈Õßπ’È

®–‰¡à¡’°“√©’¥æ‘…∑—∫ ·µà°Á· ¥ß„Àâ‡ÀÁπ∂÷ß»—°¬¿“æ„π

°“√µÕ∫ πÕßµàÕ°“√∑”«—§ ’́π∑’Ëµà“ß°—π„π≈Ÿ° ÿ°√∑’Ë

Õ“¬ÿµà“ß°—π

ªí®®—¬Õ◊ËπÊ

ªí®®—¬‡ √‘¡Õ◊ËπÊ ∑’ËÕ“®¡’º≈µàÕª√– ‘∑∏‘¿“æ

¢Õß«—§´’πÕÀ‘«“µå ÿ°√ ‰¥â·°à ¿“«–∑“ß√–∫“¥«‘∑¬“

·≈–™π‘¥¢Õß‡™◊ÈÕÕÀ‘«“µå ÿ°√∑’Ë¡’°“√√–∫“¥Õ¬Ÿà„π∑âÕß∑’Ë

„πªí®®ÿ∫—π√Ÿª·∫∫¢Õß°“√‡°‘¥‚√§ÕÀ‘«“µå ÿ°√„π

ª√–‡∑»‰∑¬‰¥â‡ª≈’Ë¬π‰ª®“° ¿“æ°“√√–∫“¥∑’Ë√ÿπ·√ß

‡©’¬∫æ≈—π (acute form) ‰ª‡ªìπ≈—°…≥–¢Õß‚√§ÕÀ‘«“µå

 ÿ°√™π‘¥‡√◊ÈÕ√—ß (chronic form) ¡“°¢÷Èπ ∑—Èßπ’È¢÷Èπ°—∫™π‘¥

¢Õß‡™◊ÈÕ (genogroup) ∑’Ë√–∫“¥Õ¬Ÿà„π∑âÕß∑’Ë „πªí®®ÿ∫—π

¡—°æ∫°“√√–∫“¥¢Õß‡™◊ÈÕÕÀ‘«“µå ÿ°√ genogroup 2.2

´÷Ëß®—¥‡ªìπ‡™◊ÈÕ„π°≈ÿà¡∑’Ë¡’§«“¡√ÿπ·√ßª“π°≈“ß ·≈–

‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥‚√§ÕÀ‘«“µå ÿ°√·∫∫‡√◊ÈÕ√—ß ·¡â«à“

°“√»÷°…“∑’Ë°≈à“«‰«â¢â“ßµâπ¬◊π¬—π∂÷ß§«“¡ “¡“√∂¢Õß

«—§´’πªÑÕß°—π‚√§ÕÀ‘«“µå ÿ°√„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡‚√§

µàÕ‡™◊ÈÕ genogroup 2.2 ∂â“ ÿ°√∑’Ë‰¥â√—∫«—§´’π„π√–¬–∑’Ë

‡À¡“– ¡ Õ¬à“ß‰√°Áµ“¡°“√»÷°…“§√—Èßπ’È¬—ß™’È„Àâ‡ÀÁπ

«à“°“√∑”«—§ ’́π„Àâ°—∫≈Ÿ° ÿ°√∑’Ë¡’ MDA > 32 ®–√∫°«π

°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π∑—Èß™π‘¥æ÷Ëß‡´≈≈å·≈–·Õπµ‘∫Õ¥’ ·≈–

‡¡◊ËÕ∑”°“√©’¥æ‘…∑—∫ ÿ°√„π°≈ÿà¡π’È¥â«¬‡™◊ÈÕ genogroup 2.2

 ÿ°√‡À≈à“π’È®–‰¡à· ¥ßÕ“°“√¢Õß‚√§ÕÀ‘«“µå ÿ°√∑’Ë

‡¥àπ™—¥‡∑à“°—∫ ÿ°√„π°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â√—∫«—§ ’́π

πÕ°®“°π’È¬—ß “¡“√∂·¬°‡™◊ÈÕ‰¥â®“° ÿ°√„π°≈ÿà¡∂÷ß 50%

´÷Ëß∫àß™’È«à“ ÿ°√∑’Ë‰¥â√—∫«—§´’π„π√–¬–∑’Ë‰¡à‡À¡“– ¡ ‡¡◊ËÕ

¡’°“√µ‘¥‡™◊ÈÕ genogroup 2.2 ®–· ¥ßÕ“°“√ªÉ«¬∑’Ë‰¡à

™—¥‡®π·≈–¬“°µàÕ°“√ —ß‡°µ ·µà„π¢≥–‡¥’¬«°—π°Á

 “¡“√∂‡ªìπµ—«·æ√à‚√§„Àâ°—∫ ÿ°√µ—«Õ◊ËπÊ „πΩŸß‰¥â

(µ“√“ß∑’Ë 1) °“√∑¥≈Õßπ’È™’È„Àâ‡ÀÁπ§«“¡ ”§—≠„π°“√

∑”§«“¡‡¢â“„®„π√Ÿª·∫∫¢Õß‚√§ÕÀ‘«“µå ÿ°√√«¡∂÷ß

™π‘¥¢Õß‡™◊ÈÕ∑’Ë√–∫“¥Õ¬Ÿà„π∑âÕß∑’Ë ·≈–§«“¡®”‡ªìπ„π

°“√„™â seroprofile ·≈–°“√«‘π‘®©—¬∑“ßæ¬“∏‘Õ◊ËπÊ

√à«¡°—π„π°“√‡ΩÑ“√–«—ß·≈–ª√–‡¡‘π ∂“π¿“æ¢Õß°“√

µ‘¥‡™◊ÈÕ„πø“√å¡Õ¬à“ß ¡Ë”‡ ¡Õ ‡π◊ËÕß®“° ÿ°√∑’Ëµ‘¥‡™◊ÈÕ

Õ“®‰¡à· ¥ßÕ“°“√¢Õß‚√§ÕÀ‘«“µå ÿ°√∑’Ë‡¥àπ™—¥¥—ß

‡™àπ„πÕ¥’µ

·¡â«à“°“√∑¥≈Õß∑’Ëºà“π¡“®– √â“ß§«“¡¡—Ëπ„®

„Àâ°—∫ºŸâ‡≈’È¬ß ÿ°√„π°“√„™â«—§´’π∑’Ë¡’Õ¬Ÿà„πª√–‡∑»‰¥â

„π√–¥—∫Àπ÷Ëß  ‘Ëß∑’Ë§«√√–≈÷°Õ¬Ÿà‡ ¡Õ§◊Õ¢âÕ¡Ÿ≈∑’Ë‰¥â¡“

®“°°“√»÷°…“π—Èπ‡ªìπ¢âÕ¡Ÿ≈®“° ¿“æ°“√‡≈’È¬ß ÿ°√„π

ÀâÕß∑¥≈Õß ÷́Ëß¡’°“√§«∫§ÿ¡ ¿“«–°“√µ‘¥‡™◊ÈÕ·∑√°

´âÕπ‰¥â¥’°«à“„π ¿“æ°“√‡≈’È¬ß®√‘ß ¥—ßπ—Èπ°“√®—¥°“√

‡æ◊ËÕ≈¥ª√‘¡“≥‡™◊ÈÕ·∑√° ấÕπÕ◊ËπÊ „π ¿“æ°“√‡≈’È¬ß

®√‘ß®÷ß‡ªìπ ‘Ëß ”§—≠∑’Ë§«√§”π÷ß∂÷ßÕ¬Ÿà‡ ¡Õ ¥—ß¡’µ—«Õ¬à“ß

Àπ÷Ëß„π√–À«à“ß°“√»÷°…“∑’Ëæ∫«à“¡’ ÿ°√∑’Ë‰¥â√—∫°“√©’¥

«—§´’πÕÀ‘«“µå ÿ°√‰ª·≈â«∂÷ß 2 §√—Èß ·≈– “¡“√∂µ√«®
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√Ÿª∑’Ë 2 A) §à“‡©≈’Ë¬¢Õß log
2
CSFV-specific SN titer (mean ± SD) ·≈– B) §à“‡©≈’Ë¬¢Õß®”π«π CSFV-specific

IFN-γ secreting cells ∑’Ë wk10 (mean ± SD)

 ÿ°√Õ“¬ÿ 3 À√◊Õ 5  —ª¥“Àå ∑’Ë¡’√–¥—∫ MDA „°≈â‡§’¬ß°—π ®”π«π 5 µàÕ°≈ÿà¡ ‰¥â√—∫«—§´’πÕÀ‘«“µå ÿ°√ 2

§√—ÈßÀà“ß°—π 2  —ª¥“Àå ‡¡◊ËÕ wk0 ·≈– wk2 (   )  ÿ°√°≈ÿà¡ control ‰¡à‰¥â√—∫«—§´’π„¥Ê ∑”°“√‡°Á∫‡≈◊Õ¥‡æ◊ËÕµ√«®«—¥

SN titer ∑ÿ° 2  —ª¥“Àå ·≈–µ√«®À“ CSFV-specific IFN-γ secreting cells ®“° splenocyte population „π —ª¥“Àå

∑’Ë 10 À≈—ß‰¥â√—∫«—§ ’́π§√—Èß·√° (wk10)

*· ¥ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘®“°°≈ÿà¡§«∫§ÿ¡ (p < 0.05)

A

B

➔
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µ“√“ß∑’Ë 1 º≈∑“ß¥â“π‰«√— «‘∑¬“·≈–æ¬“∏‘§≈‘π‘°¢Õß ÿ°√∑’Ë‰¥â√—∫°“√©’¥æ‘…∑—∫¥â«¬‡™◊ÈÕÕÀ‘«“µå ÿ°√

genogroup 2.2a

«—¥√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„πµ—« ÿ°√‡À≈à“π’È‰¥â„π√–¥—∫ Ÿß°àÕπ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õßß“π«‘®—¬®“° ™ÿ¥

‚§√ß°“√«‘®—¬‡√◊ËÕß ç°“√«‘®—¬·≈–æ—≤π“«‘∏’«‘π‘®©—¬

§«∫§ÿ¡·≈–ªÑÕß°—π‚√§ÕÀ‘«“µå ÿ°√„πª√–‡∑»‰∑¬é

´÷Ëß‰¥â√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬ª√–‡¿∑‚§√ß°“√µ“¡

«“√–°“√«‘®—¬·Ààß™“µ‘„π¿“«–«‘°ƒµ‡æ◊ËÕøóôπøŸ™“µ‘

ª√–®”ªï 2543-2545 ®“° ”π—°ß“π«‘®—¬·Ààß™“µ‘

‡Õ° “√Õâ“ßÕ‘ß

Damrongwatanapokin, S., Patchimasiri, T.,

Pinyochon, W. and Parchariyanon, S. 2002.

Efficacy of classical swine fever DLD vaccine

against classical swine fever virus Chiangmai/

98 isolate. J. Thai Vet. Med. Assoc. 53: 5-14.

Mateu de Antonio, E., Husmann, R. J., Hansen, R.,

Lunney, J. K., Strom, D., Martin, S. and

Zuckermann, F. A. 1998. Quantitative

«—¥√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„πµ—« ÿ°√‡À≈à“π’È‰¥â„π√–¥—∫ Ÿß°àÕπ

°“√©’¥æ‘…∑—∫ ·µà„π∑’Ë ÿ¥æ∫«à“ ÿ°√‡À≈à“π’È°Áµ“¬

¿“¬À≈—ß°“√©’¥æ‘…∑—∫¥â«¬‡™◊ÈÕÕÀ‘«“µå ÿ°√ „π°√≥’π’È

æ∫«à“ ÿ°√¡’°“√µ‘¥‡™◊ÈÕ‚√§æ‘… ÿπ—¢∫â“‡∑’¬¡·∑√° ấÕπ

¿“¬À≈—ß°“√©’¥æ‘…∑—∫ ·≈– “¡“√∂·¬°‡™◊ÈÕ‰«√— ‰¥â∑—Èß

2 ™π‘¥®“° ÿ°√∑’Ëµ“¬ ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“·¡â®– “¡“√∂

µ√«®æ∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‚√§ÕÀ‘«“µå ÿ°√∑’Ë¥’ ·µà∂â“‰¡à

 “¡“√∂§«∫§ÿ¡°“√µ‘¥‡™◊ÈÕÕ◊ËπÊ ∑’ËÕ“®¡’º≈°√–∑∫µàÕ

°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑—Èß√–∫∫  —µ«å°Á‰¡à

 “¡“√∂µâ“π∑“π°“√‡°‘¥‚√§ÕÀ‘«“µå ÿ°√‰¥â‡™àπ°—π º≈

®“°°“√»÷°…“∑—ÈßÀ¡¥∑’Ëºà“π¡“®÷ß¬◊π¬—π·π«§‘¥‡°’Ë¬«°—∫

°“√„™â«—§´’π‡æ◊ËÕªÑÕß°—π‚√§ÕÀ‘«“µå ÿ°√«à“ «—§´’π‡À≈à“

π’È “¡“√∂°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡‚√§‰¥âÕ¬à“ß√«¥‡√Á«

·≈–¡’ª√– ‘∑∏‘¿“æ∂â“¡’°“√„™âÕ¬à“ß∂Ÿ°«‘∏’ ·≈–ºŸâ„™â§«√

§”π÷ß∂÷ßªí®®—¬¿“¬πÕ°µà“ßÊ ∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á®„π

°“√„™â«—§´’π‡æ◊ËÕ°“√ªÑÕß°—π‚√§„πø“√å¡√à«¡¥â«¬

°≈ÿà¡ §à“‡©≈’Ë¬ SN titer
b

¡’‰¢â Leukopenia                ·¬°‡™◊ÈÕ‰¥â®“°

(SN titer) „π«—π∑’Ë‰¥â√—∫«—§´’π (>40
O
´) (<9x103 cells/mm

3
) ´’√—Ë¡ Õ«—¬«–¿“¬„π

1) µË” (<64) 5.34 0/12C 0/12 0/12 0/12 0/12

2)  Ÿß (64) 64 2/4 1/4 2/4 2/4 0/4

3) §«∫§ÿ¡ 19 4/4 1/4 4/4 4/4 0/4

µ“¬

a ÿ°√‰¥â√—∫«—§ ’́π Lapinized Chinese Strain Àπ÷Ëß§√—Èß‡¡◊ËÕÕ“¬ÿ 5  —ª¥“Àå ·≈–‰¥â√—∫°“√©’¥æ‘…∑—∫¥â«¬‡™◊ÈÕÕÀ‘«“µå
 ÿ°√ (genogroup 2.2) 13 «—πÀ≈—ß‰¥â√—∫«—§ ’́π
b§à“ à«π°≈—∫¢Õß dilution ¢Õß ’́√—Ë¡ ∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰«√— ÕÀ‘«“µå ÿ°√
c®”π«π ÿ°√/®”π«π ÿ°√„π°≈ÿà¡
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