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1. µâπ©∫—∫®–‡ªìπ¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…°Á‰¥â ∂â“‡ªìπ¿“…“‰∑¬®–µâÕß¡’∫∑§—¥¬àÕ

(abstract) ‡ªìπ¿“…“Õ—ß°ƒ… À√◊Õ ∂â“‡ªìπ¿“…“Õ—ß°ƒ…®–µâÕß¡’∫∑§—¥¬àÕ‡ªìπ¿“…“‰∑¬ ®”π«πÀπâ“∑’Ë

®–æ‘¡æå‰¡à§«√‡°‘π 10 Àπâ“µ’æ‘¡æå √«¡√Ÿª¿“æ·≈–·ºπ¿Ÿ¡‘

2. ™◊ËÕ‡√◊ËÕß ∫Õ°∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… §«√°–∑—¥√—¥·≈–µ√ß°—∫‡π◊ÈÕ‡√◊ËÕß ™◊ËÕ‡√◊ËÕß
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¿“…“Õ—ß°ƒ…„Àâæ‘¡æå¢÷Èπµâπ¥â«¬µ—«æ‘¡æå„À≠à ™◊ËÕºŸâ‡¢’¬π „™â¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ∫Õ°™◊ËÕ‡µÁ¡

·≈– ∂“π∑’Ë∑”ß“π ‚¥¬√–∫ÿ®—ßÀ«—¥·≈–√À— ‰ª√…≥’¬å ‚¥¬„Àâ ∂“π∑’Ë∑”ß“πÕ¬ŸàµÕπ≈à“ß¢ÕßÀπâ“

«“√ “√µ“¡µ—«Õ¬à“ß‡√◊ËÕß∑’Ë®—¥æ‘¡æå„π«“√ “√

µ—«Õ¬à“ß°“√‡¢’¬π™◊ËÕ‡√◊ËÕß·≈–™◊ËÕºŸâ‡¢’¬π

æ“√“∑Ÿ‡∫Õ√å§Ÿ‚≈ ’́ :

I. °“√»÷°…“∑“ß´’√—Ë¡-√–∫“¥«‘∑¬“¢Õß‚√§æ“√“∑Ÿ‡∫Õ√å§Ÿ‚≈´’ „π‚§π¡

Paratuberculosis:

I. Sero-epidemiological Studies of Paratuberculosis in Dairy Cattle

¡π¬“ ‡Õ°∑—µ√å ¬Õ¥¬» ¡’æ◊™πå ¥‘≈° ‡°…√ ¡∫—µ‘ ™‘µ »‘√‘«√√≥å ®µÿæ√  ¡‘µ“ππ∑å

Monaya Ekgatat, Yodyot Meephuch, Dilok Gesornsombat, Chit Sirivan,

and Jatuporn Smitanon

 ∂“∫—π ÿ¢¿“æ —µ«å·≈–º≈‘µ —µ«å·Ààß™“µ‘ °Õß«‘™“°“√ °√¡ª»ÿ —µ«å

‡°…µ√°≈“ß∫“ß‡¢π °√ÿß‡∑æœ 10900

National Animal Health and Production Institute, Veterinary Research Division,

Department of Livestock Development, Bangkhen, Bangkok 10900

3. ∫∑§—¥¬àÕ (ABSTRACT) „Àâ‡¢’¬ππ”Àπâ“µ—«‡√◊ËÕß ‡ªìπ°“√ √ÿª “√– ”§—≠¢Õß ‡√◊ËÕß ‚¥¬

‡©æ“–«—µ∂ÿª√– ß§å «‘∏’°“√∑¥≈Õß º≈°“√∑¥≈Õß ·≈– ∫∑ √ÿª ‰¡à§«√‡°‘π 200 §” (3%¢Õßµ—«‡√◊ËÕß)

·≈–„Àâ√–∫ÿ§” ”§—≠ (Key words) ∑â“¬∫∑§—¥¬àÕ ®”π«π‰¡à‡°‘π 5 §”

4. ‡π◊ÈÕÀ“ (Text) §«√ª√–°Õ∫¥â«¬À—«¢âÕµ“¡≈”¥—∫¥—ßπ’È

4.1 §”π” (INTRODUCTION) ‡æ◊ËÕÕ∏‘∫“¬∂÷ßªí≠À“·≈–∫àß™’È∂÷ß«—µ∂ÿª√– ß§å∑’Ë™—¥‡®π ·≈–

√«∫√«¡°“√µ√«®‡Õ° “√Õâ“ßÕ‘ß∑’Ë‡°’Ë¬«¢âÕß (related references) °“√Õâ“ßÕ‘ß ‡Õ° “√„Àâ„™â√–∫∫

™◊ËÕ·≈–ªï (name and year system) ‡™àπ æ’√–»—°¥‘Ï (2536)  ÿæ®πå·≈–§≥– (2536) À√◊Õ .......... (®‘πµπ“

·≈–Õ“√’¬å, 2530) „π°√≥’¿“…“Õ—ß°ƒ…À√◊Õ¿“…“Õ◊Ëπ∑’Ë‡¢’¬π¥â«¬¿“…“Õ—ß°ƒ…„Àâ„™â™◊ËÕ °ÿ≈ ·≈â«µ“¡¥â«¬

§». ‡™àπ Backman (1984), Yoneyama et al. (1990) À√◊Õ .......... (Cochran and Cox, 1968) ‡ªìπµâπ

4.2 Õÿª°√≥å·≈–«‘∏’°“√ (MATERIALS AND METHODS) §«√ª√–°Õ∫¥â«¬

4.2.1 §”Õ∏‘∫“¬‡°’Ë¬«°—∫Õÿª°√≥åÀ√◊Õ™π‘¥ —µ«å∑’Ë„™â„π°“√∑¥≈ÕßÕ¬à“ß™—¥‡®π

4.2.2 §”Õ∏‘∫“¬∂÷ß«‘∏’°“√∑¥≈Õß Õ¬à“ß‡À¡“– ¡‡æ◊ËÕ‡ªìπ·π«∑“ß„Àâπ—°«‘®—¬∑à“πÕ◊Ëπ

‰¥â∑”°“√»÷°…“µàÕ‰¥â ·µà‰¡à®”‡ªìπµâÕßÕ∏‘∫“¬«‘∏’°“√∑’Ë∂◊Õ«à“‡ªìπ·∫∫©∫—∫ ´÷Ëß‡ªìπ∑’Ë‡¢â“„®°—π¥’‚¥¬

∑—Ë«‰ªÕ¬Ÿà·≈â« ·µà„ÀâÕâ“ß∂÷ß«‘∏’°“√π—ÈπÊ ‚¥¬Õ“»—¬°“√Õâ“ßÕ‘ß‡Õ° “√

4.2.3 §”Õ∏‘∫“¬∂÷ß«‘∏’°“√∑¥ Õ∫∑“ß ∂‘µ‘∑’Ëπ”¡“„™â„π°“√»÷°…“ √«¡∑—Èß∫Õ°™π‘¥

¢Õß‚ª√·°√¡§Õ¡æ‘«‡µÕ√å (computer software)∑’Ë„™â„π°“√∑¥ Õ∫∑“ß ∂‘µ‘

4.3 º≈ (RESULTS) ‡ªìπ°“√‡ πÕº≈°“√∑¥≈Õß ‰¡à§«√Õ∏‘∫“¬‡°‘π§«“¡®”‡ªìπ º≈°“√
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∑¥≈Õß§«√‡ πÕµ“¡≈”¥—∫∑’Ë‡À¡“– ¡„π≈—°…≥–¢Õß°“√∫√√¬“¬‡π◊ÈÕÀ“ µ“√“ß ·≈– √Ÿª¿“æ ‚¥¬

‡πâπ·≈–√«∫√«¡‡©æ“–º≈°“√∑¥≈Õß∑’Ë ”§—≠

4.3.1 Àπà«¬«—¥¿“…“‰∑¬„Àâ„™â§”¬àÕ∑—ÈßÀ¡¥

4.2.2 „Àâ„™â‡§√◊ËÕßÀ¡“¬∑’Ë‡ªìπ “°≈π‘¬¡ ‡™àπ °C ·∑π Õß»“‡´≈‡´’¬  ·≈– % ·∑π

‡ªÕ√å‡´Áπµå ‡ªìπµâπ

4.4 «‘®“√≥å (DISCUSSION) ‡ªìπ°“√«‘®“√≥å°“√∑¥≈Õß„π¥â“π∑’Ë ”§—≠ ‰¡à§«√‡ πÕ

¢âÕ¡Ÿ≈∑’Ë°≈à“«‰ª·≈â«„π∑—Èß„π à«π¢Õß∫∑π” Õÿª°√≥å·≈–«‘∏’°“√ ·≈– º≈°“√∑¥≈Õß °“√«‘®“√≥å¡’®ÿ¥

ª√– ß§å¥—ßπ’È

4.4.1 ‡æ◊ËÕ„ÀâºŸâÕà“π‡ÀÁπ§≈âÕ¬∂÷ßÀ≈—°°“√∑’Ë· ¥ßÕÕ°¡“®“°°“√∑¥≈Õß

4.4.2 ‡æ◊ËÕ π—∫ πÿπÀ√◊Õ§—¥§â“π¥â“π∑ƒ…Æ’∑’Ë¡’ºŸâ‡ πÕ¡“°àÕπ

4.4.3 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√∑¥≈Õß ·≈–°“√µ’§«“¡À¡“¬¢ÕßºŸâÕ◊Ëπ

4.4.4  √ÿª “√– ”§—≠ ·≈–ª√–®—°…åæ¬“π¢Õßº≈°“√∑¥≈Õß  §«√æ¬“¬“¡‡πâπ∂÷ß

ªí≠À“ ¢âÕ‚µâ·¬âß„π “√– ”§—≠¢Õß‡√◊ËÕß∑’Ë°”≈—ß°≈à“«∂÷ß µ≈Õ¥®π¢âÕ‡ πÕ·π–‡æ◊ËÕ°“√«‘®—¬„π Õπ“§µ

·≈– ·π«∑“ß∑’Ë®–π”º≈°“√∑¥≈Õß‰ª„™â„πÕπ“§µ

4.5 §”¢Õ∫§ÿ≥ (ACKNOWLEDGMENTS) Õ“®¡’À√◊Õ‰¡à°Á‰¥â ‡ªìπ°“√· ¥ß§«“¡¢Õ∫§ÿ≥

·°àºŸâ∑’Ë™à«¬‡À≈◊Õ„Àâß“π«‘®—¬ ”‡√Á®¥â«¬¥’ ·µà¡‘‰¥â‡ªìπºŸâ√à«¡ß“π

4.6 ‡Õ° “√Õâ“ßÕ‘ß (REFERENCES)

4.6.1 °“√‡√’¬ß≈”¥—∫‡Õ° “√ ‰¡àµâÕß¡’‡≈¢∑’Ë°”°—∫ „Àâ‡√’¬ß≈”¥—∫™◊ËÕºŸâ·µàßÀ√◊ÕºŸâ

√“¬ß“πµ“¡µ—«Õ—°…√‡√‘Ë¡¥â«¬‡Õ° “√¿“…“‰∑¬°àÕπ ·≈â«µàÕ¥â«¬‡Õ° “√¿“…“µà“ßª√–‡∑» ‡Õ° “√

Õâ“ßÕ‘ßÀ≈“¬‡√◊ËÕß∑’Ë¡’ºŸâ·µàßºŸâ‡¥’¬« À√◊Õ™ÿ¥‡¥’¬«°—π „Àâ‡√’¬ßµ“¡≈”¥—∫ªï¢Õß‡Õ° “√ ∂â“¡’‡Õ° “√Õâ“ßÕ‘ß

À≈“¬‡√◊ËÕß‚¥¬ºŸâ·µàß§π‡¥’¬«°—π À√◊Õ™ÿ¥‡¥’¬«°—π¿“¬„πªï‡¥’¬«°—π „Àâ„ àÕ—°…√ ° ¢ ..... „π‡Õ° “√¿“…“‰∑¬

·≈– a, b, ..... „π‡Õ° “√¿“…“µà“ßª√–‡∑»‰«âÀ≈—ßªï¢Õß‡Õ° “√

4.6.2 °“√‡¢’¬π™◊ËÕºŸâ‡¢’¬π °√≥’‡Õ° “√¿“…“‰∑¬„Àâ„™â™◊ËÕ‡µÁ¡ ‚¥¬„™â™◊ËÕµ—«π”Àπâ“

µ“¡¥â«¬™◊ËÕ  °ÿ≈ „π°√≥’∑’ËºŸâ·µàß‰¡à‰¥â‡¢’¬π™◊ËÕ‡µÁ¡ À√◊Õ‰¡àÕ“®À“™◊ËÕ‡µÁ¡¢Õß ºŸâ·µàßÕπÿ‚≈¡„Àâ„™â™◊ËÕ¬àÕ

‰¥â °√≥’‡Õ° “√¿“…“µà“ßª√–‡∑»„Àâ‡Õ“™◊ËÕ °ÿ≈¢÷Èπ°àÕπ µ“¡¥â«¬™◊ËÕÕ◊Ëπ Ê  ”À√—∫™◊ËÕ °ÿ≈„Àâ‡¢’¬π‡µÁ¡

 à«π™◊ËÕÕ◊Ëπ Ê „Àâ‡¢’¬π‡©æ“–Õ—°…√µ—«·√° ¬°‡«âπ°√≥’∑’Ë®”‡ªìπµâÕß‡¢’¬π‡µÁ¡ ‡™àπ Van, de, der, von ‡ªìπµâπ

4.6.3 À≈—°‡°≥±å∑’Ë ”§—≠¢Õß°“√‡¢’¬π√“¬™◊ËÕ‡Õ° “√Õâ“ßÕ‘ß¡’¥—ßπ’È

(1) ™◊ËÕ‡¡◊Õß ™◊ËÕ√—∞ ·≈–™◊ËÕª√–‡∑» „Àâ‡¢’¬π‡µÁ¡

(2) °“√Õâ“ßÕ‘ßÀ¡“¬‡≈¢Àπâ“¢Õß«“√ “√¿“…“µà“ßª√–‡∑» ∂â“Õâ“ß‡æ’¬ß 1 Àπâ“ „™â

p.  Àπâ“µ—«‡≈¢ ∂â“Õâ“ßÀ≈“¬Àπâ“„™â pp. Àπâ“µ—«‡≈¢  ”À√—∫«“√ “√¿“…“‰∑¬

„Àâ„™â π. Àπâ“µ—«‡≈¢ ∑—Èß°√≥’Õâ“ßÀπâ“‡¥’¬«·≈–À≈“¬Àπâ“

(3) ™◊ËÕ«‘∑¬“»“ µ√å¢Õß ‘Ëß¡’™’«‘µ „Àâ„™âµ—«‡Õπ À√◊Õ¢’¥‡ âπ„µâ
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(4) §”«à“ in vitro, in vivo À√◊Õ§”Õ◊Ëπ∑’Ë§≈â“¬°—π „Àâ„™âµ—«‡ÕπÀ√◊Õ¢’¥‡ âπ„µâ

(5) ‡Õ° “√∑’Ë¡‘„™à«“√ “√ µâÕß∫Õ°®”π«πÀπâ“¥â«¬ ‚¥¬„™â p. À≈—ßµ—«‡≈¢· ¥ß

®”π«πÀπâ“·≈–„Àâ„™â π. À≈—ß µ—«‡≈¢ ”À√—∫‡Õ° “√¿“…“‰∑¬

(6) ™◊ËÕ Journal µâÕß‡¢’¬π¥â«¬§”¬àÕ ¬°‡«âπ™◊ËÕ∑’Ë¬àÕ‰¡à‰¥â

(7) ™◊ËÕ‡√◊ËÕß¿“…“Õ—ß°ƒ…∑’Ë‡Õ° “√π—ÈπÕâ“ß∂÷ßÕ’°∑Õ¥Àπ÷Ëß∑ÿ°§”®–µâÕß¢÷Èπµâπ¥â«¬µ—«

æ‘¡æå„À≠à (capital letter) ¬°‡«âπ§”∑’Ë‡ªìπ§”π”Àπâ“π“¡ (article) §” —π∏“π

(conjunction) ·≈–§”∫ÿ√æ∫∑ (preposition) „π∫“ß°√≥’ ‡™àπ ™◊ËÕ species ´÷Ëß¢÷Èπ

µâπ¥â«¬µ—«æ‘¡æå‡≈Á°Õ¬Ÿà·≈â«„Àâ¢÷Èπµâπ¥â«¬µ—«æ‘¡æå‡≈Á°·µàÀ“°§”‡À≈à“π’È‡ªìπ§”

·√°¢Õß™◊ËÕ‡√◊ËÕß„Àâ¢÷Èπµâπ¥â«¬µ—«æ‘¡æå„À≠à à«π‡Õ° “√∑’ËºŸâ‡¢’¬πÕâ“ß∂÷ßÀ“°¡‘„™à

Àπ—ß ◊Õµ”√“ „Àâæ‘¡æå‡™àπ‡¥’¬«°—∫‡√◊ËÕß„π«“√ “√

(8) ™◊ËÕ conference „Àâ‡¢’¬π‡µÁ¡

4.6.4 µ—«Õ¬à“ß°“√‡¢’¬π√“¬™◊ËÕ‡Õ° “√Õâ“ßÕ‘ß

®‘πµπ“ Õÿª¥‘  °ÿ≈ ·≈– Õ“√’¬å «√—≠êŸ«—≤°å. 2530. ª√‘¡“≥°√¥‰¢¡—π„π∂—Ë«≈‘ ß∫“ßæ—π∏ÿå¢Õß ‰∑¬ π.

657-660. „π√“¬ß“π°“√ —¡¡π“‡√◊ËÕßß“π«‘®—¬∂—Ë«≈‘ ß§√—Èß∑’Ë 6, 18-20 ¡’π“§¡ 2530

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  ß¢≈“ ·≈–«πÕÿ∑¬“π·Ààß™“µ‘ ∑–‡≈∫—π  µŸ≈.

∑‘¡ æ√√≥»‘√‘. 2518. °“√»÷°…“‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫§«“¬‰∑¬. Õâ“ß‚¥¬ ®√—≠ ®—π∑≈—°¢≥“. §«“¬„π√–∫∫

‰√àπ“‰∑¬. ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å, °√ÿß‡∑æœ 171 π.

ª√’¬æ—π∏ÿå Õÿ¥¡ª√–‡ √‘∞, °‘®®“ Õÿ‰√√ß§å, ∏«—™™—¬ »—°¥‘Ï¿ŸàÕ√à“¡ ·≈– «√«‘∑¬å «—™™«—≈§ÿ. 2538 °“√»÷°…“

ª√– ‘∑∏‘¿“æ°“√º≈‘µ„πø“√å¡ ÿ°√ 30 ·Ààß: I.  ∂“π¿“æ„π°“√º≈‘µ. «. ‡°…µ√»“ µ√å («‘∑¬.).

28: 413-421.

Cochran, W.G. and G.M. Cox. 1968. Experimental Desings. 2nd ed., John Wiley and Sons, Inc., New

York. 611p

Johnston, L.J. 1989. Influence of energy and protein intake during lactation on sow  performance, pp.

97-106. In Proc. Of Minnesota Swine Herd Health Programming Conference. St. Paul. Minnesota

Nelssen, J.L., A.J. Lewis and E.R. Peo Jr. 1985. Effect of dietary energy intake during lactation on

performance of primiparous sows. J. Anim. Sci. 61: 1164-1171.

Reinemeyer, R. and J.E. Henton. 1987. Observations on equine strongyle control in southern temperate

USA. Equine Vet. J. 19: 505-508.

5. ¿“æª√–°Õ∫ (FIGURES) µâÕß¡’‡π◊ÈÕÀ“·≈–§”Õ∏‘∫“¬∑’Ë‡¢â“„®·≈–™—¥‡®π ·≈–„Àâ„™â¿“æ

ª√–°Õ∫‡∑à“µ“¡§«“¡‡À¡“– ¡¢Õßº≈°“√∑¥≈Õß

5.1 ¿“æ∑’Ë∂Ÿ° √â“ß¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ¢π“¥µ—«Õ—°…√  —≠≈—°…≥åµà“ß Ê §«√¡’

¡“µ√“ à«π∑’Ë‡À¡“– ¡Õà“πßà“¬ ‡ âπ‚§√ß√à“ßµà“ßÊ §«√¡’§«“¡‡¢â¡∑’Ë‡æ’¬ßæÕ
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5.2 ¿“æ∂à“¬ §«√‡ªìπ¿“æ¢“«-¥” À“°‡ªìπ¿“æ ’ ºŸâ àß‡√◊ËÕß®–‡ªìπºŸâ‡ ’¬§à“„™â®à“¬„π

°“√æ‘¡æå ¢π“¥¢Õß¿“æÕ¬à“ßµË”§«√‡ªìπ¢π“¥‚ª °“√å¥ (3.5 × 5 π‘È«) À√◊Õ‡∑à“µ—«®√‘ß∑’Ë®–ª√“°Ø„π

Àπ—ß ◊Õ º‘«¡—π‡√’¬∫ ‡¢’¬π§”Õ∏‘∫“¬·¬°‰«âµà“ß Õ¬à“‡¢’¬π≈ß∫π√Ÿª Õ¬à“Àπ’∫¥â«¬§≈‘ª À√◊Õ °≈—¥¥â«¬

‡¢Á¡À¡ÿ¥

5.3 ¿“æ‡¢’¬π ‡¢’¬π¥â«¬À¡÷°¥”∫π°√–¥“…Õ“√åµÀπ“æÕ ¡§«√ µ—«Àπ—ß ◊Õ§«√‡¢’¬π¥â«¬

lettering guide

6. µ“√“ß (TABLES) µâÕß¡’‡π◊ÈÕÀ“·≈–§”Õ∏‘∫“¬∑’Ë‡¢â“„®·≈–™—¥‡®π ∂â“‡ªìπ‰ª‰¥â µ“√“ß

§«√¡’°“√®—¥«“ßµ“¡¢«“ß¢Õß°√–¥“… ·≈–„Àâ„™â‡©æ“–‡ âπµ“¡·π«πÕπ (horizontal line) ‡∑à“∑’Ë®”‡ªìπ

Àâ“¡„™â‡ âπµ“¡·π«¥‘Ëß (vertical line)

6.1 §”«à“À¡“¬‡Àµÿ „Àâ„™â§”«à“ note

6.2 §”Õ∏‘∫“¬‡æ‘Ë¡‡µ‘¡§«“¡À¡“¬ à«π„¥ à«πÀπ÷Ëß¢Õßµ“√“ß„Àâ„™â°“√æ‘¡æå¥â«¬µ—«‡≈¢

·∫∫µ—«¬° (superscript)

6.3 Àπà«¬µà“ßÊ „π¿“…“‰∑¬„Àâ„™â§”¬àÕ∑—ÈßÀ¡¥ ‡™àπ ¡°./≈ °¡./™¡. ‰¡à„™â√–∫∫¬°

°”≈—ß¬°‡«âπ„π√“¬¢Õß “¢“«‘™“‡©æ“–∑’Ë®”‡ªìπ‡∑à“π—Èπ

°“√‡¢’¬π∫∑§«“¡ª√–‡¿∑ √“¬ß“π —µ«åªÉ«¬ (Case report) ·≈– short communication

°“√‡¢’¬π„Àâ„™âµ“¡·∫∫°“√‡¢’¬π∫∑§«“¡‡√◊ËÕß‡µÁ¡ ́ ÷Ëß§«√∑’Ë®–¡’∫∑§—¥¬àÕ (Abstract) ∑’Ë¡’§«“¡

¬“«‰¡à‡°‘π 150 §” ‚¥¬·∫àßÀ—«¢âÕ à«πµà“ß Ê ‡ªìπ∫∑§—¥¬àÕ °‘µµ‘°√√¡ª√–°“» ·≈–Àπ—ß ◊ÕÕâ“ßÕ‘ß

§«√®–‡√‘Ë¡µâπ¥â«¬ª√–«—µ‘ ·≈–Õ“°“√∑“ß§≈‘π‘° µ“¡¥â«¬°“√æ√√≥π“∂÷ß°“√µ√«®√à“ß°“¬µ“¡≈”¥—∫

‡«≈“À√◊Õ¢—ÈπµÕπ∑’Ë®”‡ªìπ ·≈–®∫≈ß¥â«¬°“√«‘®“√≥åÕ¬à“ß°√–™—∫ ®”π«πÀπâ“∑’Ë®–µ’æ‘¡æå‰¡à§«√‡°‘π 4

Àπâ“µ’æ‘¡æå ‰¡à®”‡ªìπ∑’Ë®–µâÕß·∫àß‡ªìπÀ—«¢âÕ à«πµà“ß Ê ‡™àπ ∫∑π” (Introduction) Õÿª°√≥å·≈–«‘∏’°“√

(Materials and Methods) º≈°“√∑¥≈Õß (Results) ·≈–«‘®“√≥åº≈°“√∑¥≈Õß (Discussion)

°“√µ√«®·°â‰¢

§≥–°√√¡°“√œ ¢Õ ß«π ‘∑∏‘Ï°“√µ√«®·°â‰¢‡√◊ËÕß∑’Ë àß¡“µ’æ‘¡æå∑ÿ°‡√◊ËÕßµ“¡·µà®–‡ÀÁπ ¡§«√

„π°√≥’®”‡ªìπ®– àßµâπ©∫—∫‡¥‘¡À√◊Õ∑’Ë·°â‰¢·≈â«°≈—∫§◊πºŸâ‡¢’¬π‡æ◊ËÕæ‘®“√≥“¢âÕ‡ πÕ¢Õß§≥–°√√¡°“√œ

Õ’°§√—ÈßÀπ÷Ëß



Kasetsart Veterinarians vol.13 No.3 2003 «“√ “√ —µ«·æ∑¬å ªï∑’Ë ÒÛ ©∫—∫∑’Ë Û ÚıÙˆ

Instruction for Authors

The Kasetsart Veterinarians Journal, a peer-reviewed scientific journal of the Faculty of Veterinary

Medicine, Kasetsart University, is published every four-month period and devoted to all aspects of

veterinary medicine and other related fields.

Editorial Policy

By submission to the journal, the authors guarantee that they have authority to publish the

work that the manuscript, or one with substantially the same content, was not published previously, is

not being considered or published elsewhere with an exception of abstract published for a scientific

meeting.  The Kasetsart Veterinarians Journal does not endorse activities related to redundant publication.

It will make every effort to monitor, investigate, and report such activities through appropriate channels.

The authors should provide a cover letter, which makes a full statement to the editor about all submissions

and previous reports that might be regarded as prior or duplicate publication of the same or very similar

work.  The accepted manuscript will be published in a timely manner.

Conflict of Interest Policy

The Editorial Board believes it is in the best interest of authors and reviewers to learn of any

potential conflict of interest before initiating a review.  Such information will not alter established

editorial and review policies, but will assist the editorial staff in avoiding any potential conflicts that could

give the appearance of a biased review.

Potential reviewers of all manuscripts submitted to the Kasetsart Veterinarians Journal are

asked to thoughtfully consider any potential conflict of interest they may have in reviewing a manuscript.

Submission of Manuscripts

Manuscripts should be sent with a cover letter that clearly states the corresponding authorûs

address, telephone and telefacsimile numbers, and E-mail address to Editor of Kasetsart Veterinarians

Journal, Faculty of Veterinary Medicine, Kasetsart University, Jatujak, Bangkok 10900.

Manuscripts must be letter quality submitted in triplicate, typewritten, and double-spaced (including

references) on one side of 8.5 × 11-inch (A4) white paper with 3-centimeters margins on all sides

(number each page at bottom right).  A digital copy should accompany typewritten copies of manuscripts

that have been accepted for publication.  The preferred format for digital files is Microsoft Word.  Files
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should be sent to the editor on 3.5″ diskette.

Manuscript preparation

1. Original manuscripts written in Thai or English will be accepted.  Manuscripts written in

Thai should have abstract written in English and vice versa.

2. Title must be concise and pertinent with the content.  English title should be written in

capital letter.

Example:

Paratuberculosis:

I. Sero-epidemiological Studies of Paratuberculosis

in Dairy Cattle

Monaya Ekgatat, Yodyot Meephuch, Dilok Gesornsombat, Chit Sirivan

and Jatuporn Smitanon

National Animal Health and Production Institute,

Veterinary Research Division, Department of Livestock Development,

Bangkhen, Bangkok 10900

3. Each Full-Length paper must begin with an informative, rather than descriptive, abstract

of 200 words or less (3% of the content) that summarizes the essential data and is a concise, factual

condensation of the article.  Five or less key words are placed alphabetically after the Abstract.

4. Text is organized under the following headings:

4.1 Introduction: The Introduction should supply sufficient pertinent background

information to allow readers to understand and interpret results.  It must include the rationale for the

study, the investigatorsû hypothesis, and a clear statement of the purpose of the study.  It also includes

related references, which are written as following.  For example: Backman (1984), Yoneyama et al.

(1990) or (Cochran and Cox, 1968) etc.

4.2 Materials and Methods:

4.2.1 Should describe clearly about the instruments or species of the experimental

animal.

4.2.2 Should describe the experimental design in sufficient detail to allow others to

reproduce the results.

4.2.3 Should describe and provide the detail of the statistical methods including
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computer software used to summarize data and test the hypothesis and the level of significance used

for hypothesis testing.

4.3 Results: The Results section should provide data that are clearly and simply stated

without discussion or conclusions.  Results can be expressed in descriptive form, table and illustrations.

4.3.1 Standard metric units expressed in Thai should be abbreviated.

4.3.2 Should use international symbols for standard units instead of spelling the

whole word; for example, °C instead of Celsius and % instead of percent etc.

4.4 Discussion: The Discussion section should provide an interpretation of the results

in relation to previously published work and to the experimental system at hand.  It must not contain

extensive repetition of the results section or reiteration of the introduction.  The objectives of the

discussion section are as following.

4.4.1 To convince the reader with the experimental design and results of the study.

4.4.2 To support or contradict with the previous reports.

4.4.3 To compare the results and interpretation of this experiment with the previous

reports.

4.4.4 To conclude the essential findings, to emphasize the contradiction of the essential

finding and to suggest what should have been studied in the future to answer the questions.

4.5 Acknowledgments: The source of any financial support received for the work

being published must be indicated in the Acknowledgment section.  Recognition of personal assistance

should be given as a separate paragraph.  It will be assumed that the absence of such an acknowledgment

is a statement by the authors that no support was received.

4.6 References:  Authors bear primary responsibility for accuracy of all references.

References to published work must be limited to what is necessary and must be cited in the text.

4.6.1 The sequential of the references should be in the order of the letter of the

authorsû names. There is no need to number the references.  References, which have same author/

authors, should be ordered according to the published year.  If there are several same author references

published in the same year, authors should used letter a, b, ...... for English articles after the published

year.

4.6.2 References should start with the full last name of the authors and follows by

initial of the first name with an except for Van, de, der, von.

4.6.3 The styles used for writing references as follows:

1. Name of the city, state and country should be written in full.
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2. For English articles, page of references should use p. in case of one page

reference or pp. in case of multiple page reference and follows by page number.

3. Scientific names of the living organisms should be written in italic or underlined.

4. Should underline or use italic for words in vitro, in vivo

5. Page number of English references, which are not articles in the journal, should

use p. and follows by number of the page.

6. Name of the journal should be abbreviated with an exception of no abbreviated

name.

7. Title of the English articles should be started with capital letter of each word with

an exception of article, conjunction and preposition. Name of the species is

usually start with small letter, however, it should be written in capital letter if it is

the first word of the title.  References, which are not textbooks, should be

written in the same way as journal.

8. Name of the conference should be written in full.

4.6.4  The following are the styles for references:

Cochran, W.G. and G.M. Cox. 1968. Experimental Designs. 2nd ed., John Wiley and Sons, Inc., New

York. 611p

Johnston, L.J. 1989. Influence of energy and protein intake during lactation on sow performance, pp. 97-

106. In Proc. Of Minnesota Swine Herd Health Programming Conference. St. Paul. Minnesota.

Nelssen, J.L. A.J, Lewis and E.R. Peo Jr. 1985. Effect of dietary energy intake during lactation on

performance of primiparous sows. J. Anim. Sci. 61: 1164-1171.

Reinemeyer, R. and J.E. Henton. 1987. Observation on equine strongyle control in southern temperate

USA. Equine Vet. J. 19: 505-508.

5. Figures must accompany with a concise and pertinent legend.

5.1 Computer-generated graphics should used appropriate letter size for easy reading

and line illustrations should be drawn with highest resolution as much as possible.

5.2 Photographs should be furnished as black-white glossy prints (no larger than 3.5 × 5

inches).  The full cost for all color illustrations must be borne by the author.  Figure legends must be

submitted on a separate page at the end of the manuscript.  The figure number, authorûs name, and top

of picture should not be written on the back of the prints and should not use pin or staple to attach any

information with the prints.

5.3 Line illustrations should be drawn on drafting paper or illustration board. Letter



Kasetsart Veterinarians vol.13 No.3 2003 «“√ “√ —µ«·æ∑¬å ªï∑’Ë ÒÛ ©∫—∫∑’Ë Û ÚıÙˆ

should be written using lettering guide.

6. Tables should be typed on separate pages and should be placed after the text in

numerical order rather than incorporated into it.  The heading or title of the table should be complete

enough that the reader is able to understand the table without having to refer to the text.  All parts of

a table must be double-spaced and in full-size type. Omit all vertical rules.

6.1 In case that authors wishing to explain more about certain specific information use

note.

6.2 Explanatory about certain specific information should be written in superscript.

7. Case reports and short communications should have the same structure, including

a concise 150 words abstract, as the full-length submissions, but in much shorter form.  Sections

heading are used only for the Abstract, Acknowledgments, and References.  Short communications may

be about any suitable subject that does not warrant a full paper. Case reports begin with the signalment

of the animal(s), followed by a chronological description of pertinent aspects of the diagnostic examination,

and ends with a brief discussion.  The length may not exceed 4 printed pages.  It is not necessary to be

divided into the Introduction, Material and Methods, Results and Discussion.

8. Peer review process: The Kasetsart Veterinarians Journal reserves the right to make

any changes according to the scientific editor.  Manuscripts that, in the reviewersû opinion, require major

revisions will be send back to the author to respond to reviewer comments and make appropriate

revision within 30 days.  Manuscripts that pass peer review are accepted for publication provided that

authors respond meaningfully to questions and concerns raised by the scientific editor.



Kasetsart Veterinarians vol.13 No.3. 2003 «“√ “√ —µ«·æ∑¬å ªï∑’Ë ÒÛ ©∫—∫∑’Ë Û ÚıÙˆ

°“√·¬°‡™◊ÈÕ√’‚Õ‰«√— „π‰°à∑’Ë¡’°“√µ“¬‡©’¬∫æ≈—π„π‰°à‰¢à

·≈–°“√°¥¿Ÿ¡‘§ÿâ¡°—π™π‘¥™—Ë«§√“«µàÕ«—§´’πªÑÕß°—π

‚√§π‘«§“ ‡ ‘́≈

Avian Reovirus Infection Associated with Sudden

Death in Laying Chickens and Transient Immune

Suppression to Newcastle Disease Virus Vaccination

™âÕß¡“» Õ—πµ√‡ π1  πƒæ≈ æ√âÕ¡¢ÿπ∑¥1  «—π¥’ §ß·°â«1

æ√∑‘æ¬å æ√¡‡¡◊Õß1  ≈—¥¥“ µ√ß«ß»“2 ·≈– ‰æ√ π æ√¡‡¡◊Õß1

Chongmas Antarasena1  Naruepol Promkuntod1  Wandee Kongkaew1

Porntip Prommuang1 Ladda Trongwongsa2  and Praison Prommuang1

Abstract

Forty seven-day-old, New hubbard-type laying chickens from a commercial flock in Tung yai district

Nakhon si thammarat province, exhibited sudden death with bursal atrophy. The morbidity and mortality

rates were identical,  7.93% (119/1,500). The affected flock had been administered with Newcastle disease

vaccine at 17 days of age. Pieces of bursa, kidney, liver, spleen, myocardium, trachea with lung and rectum

were taken from necropsied birds and inoculated separately onto chick embryo liver (CELi) cells. A

characteristic cytopathic effect (CPE) of rounding and pleomorphic syncytium formation was apparent in

the first and second passages 2-4 days after inoculation. The infectious agent was isolated from all of the

organs examined and could not aggutinated chicken red blood cell. Indirect immunofluorescence assay

and transmission electron microscopy  were used to confirm the presence of the isolated virus.The results

1 »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ Õ”‡¿Õ∑ÿàß ß ®—ßÀ«—¥π§√»√’∏√√¡√“™ 80110.

Southern Veterinary Research and Development Center, Tung song, Nakhon si thammarat 80110,Thailand
2  ∂“∫—π ÿ¢¿“æ —µ«å·Ààß™“µ‘ ‡°…µ√°≈“ß ‡¢µ®µÿ®—°√ °√ÿß‡∑æ¡À“π§√ 10900.

National Institute of Animal Health, Chatuchak, Bangkok 10900, Thailand.
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showed that avian reovirus was the causative agent of the disease and designated NK 548/44.

Newcastle disease virus (NDV) haemagglutination inhibition (HI) test was carried out to determine

the post-vaccinated immune response of the affected flock. Serum samples were taken on five occasions

for ND-HI titer measurement; the first bleed was 17 days after the onset of the disease, the second and

the third were at 14 and 36 days after the first bled. The geometric mean HI titers (GMTs) were

2.25(±1.887)log 2 (1:4.76), 7.583(±0.504)log 2 (1:191) and 1.478(±1.039)log 2 (1:3.07) respectively. At 103

days of age, the chickens were revaccinated  (vaccination schedule) and sera were titrated for NDV

antibodies at 15 and 29 days later. The GMTs were  6.64(±1.036)log 2 (1:99.69) and 6.00(±1.225)log 2 (1:64)

respectively. The results support the concept that avian reovirus induced transient immune suppression

of chickens.
Key words : laying chickens, avian reovirus, immune response, ND-HI titer.

∫∑§—¥¬àÕ

‰°à‰¢àæ—π∏ÿåπ‘«Œ—∫∫“√å¥ Õ“¬ÿ 47 «—π ®“°ø“√å¡‡≈’È¬ß‰°à‰¢à·ÀàßÀπ÷Ëß„πÕ”‡¿Õ∑ÿàß„À≠à ®—ßÀ«—¥

π§√»√’∏√√¡√“™ · ¥ßÕ“°“√µ“¬°√–∑—πÀ—π ¡’Õ—µ√“°“√ªÉ«¬·≈–°“√µ“¬‡∑à“°—π §◊Õ 7.93% (119/1,500)

‰°àΩŸßπ’È‰¥â√—∫«—§ ’́πªÑÕß°—π‚√§π‘«§“ ‡ ‘́≈‡¡◊ËÕÕ“¬ÿ 17 «—π ∑”°“√ºà“´“°‰°àªÉ«¬ ‡°Á∫µ—«Õ¬à“ßÕ«—¬«–¿“¬„π

‰¥â·°àµàÕ¡‡∫Õ√å´à“ ‰µ µ—∫ ¡â“¡ °≈â“¡‡π◊ÈÕÀ—«„® À≈Õ¥≈¡√«¡ªÕ¥ ·≈–≈”‰ â„À≠à à«πª≈“¬ ‡æ◊ËÕπ”‰ª

·¬°‡™◊ÈÕ‰«√— „π‡´≈≈å‡æ“–‡≈’È¬ßµ—∫¢Õß‡ÕÁ¡∫√‘‚Õ‰°à (chick embryo liver cells , CELi) µ√«®æ∫æ¬“∏‘

 ¿“æ¢Õß‡´≈≈å‡ªìπ·∫∫ syncytium formation ®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√—  ‡™◊ÈÕ‰«√— ∑’Ë

·¬°‰¥â‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à‡°“–°≈ÿà¡°—π ∑”°“√µ√«®¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈Ÿ

ÕÕ‡√ ‡´π∑å ·≈–°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ™π‘¥≈”· ß àÕßºà“π º≈°“√™—π Ÿµ√‚√§∑—Èß 3 «‘∏’ · ¥ß«à“

‰°àªÉ«¬‡π◊ËÕß®“°µ‘¥‡™◊ÈÕ avian reovirus ‡√’¬°‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â«à“ NK548/44

®“°°“√µ√«®°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π ‚¥¬„™â√–¥—∫ haemagglutination inhibition (HI)

titers µàÕ‡™◊ÈÕ‰«√— ‚√§π‘«§“ ‡´‘≈ (Newcastle disease virus, NDV) ‡ªìπµ—«™’È«—¥ ‚¥¬∑”°“√‡®“–‡≈◊Õ¥‰°à

√à«¡ΩŸß √«¡®”π«π 5 §√—Èß §√—Èß·√°„π«—π∑’Ë 17 À≈—ß‰°à· ¥ßÕ“°“√ªÉ«¬ §√—Èß∑’Ë 2 ·≈– 3 Àà“ß®“°§√—Èß·√° 14

·≈– 36 «—π µ√«®æ∫√–¥—∫ ND-HI titers ‡∑à“°—∫ 2.25(±1.887)log 2 (1:4.76), 7.583(±0.504)log 2 (1:191) ·≈–

1.478(±1.039)log 2 (1:3.07) µ“¡≈”¥—∫ ‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 103 «—π „Àâ«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈µ“¡

°”Àπ¥ µàÕ¡“„π«—π∑’Ë 15 ·≈– 29 À≈—ß∑”«—§´’π§√—Èß∑’Ë 2 ‡®“–‡≈◊Õ¥‰°àµ√«®«—¥√–¥—∫ ND-HI titers ‡∑à“°—∫

6.64(±1.036)log 2 (1:99.69) ·≈– 6.00(±1.225)log 2 (1:64) µ“¡≈”¥—∫ °“√»÷°…“π’È∫àß™’È«à“°“√µ‘¥‡™◊ÈÕ avian

reovirus ¡’º≈°¥°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡‚√§¢Õß‰°à·∫∫™—Ë«§√“«

§” ”§—≠ :  ‰°à‰¢à, ‡™◊ÈÕ avian reovirus, °“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π, √–¥—∫ ND-HI titers
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§”π”

‡™◊ÈÕ avian reovirus (ARV) ‡ªìπ double-

stranded RNA virus ®—¥Õ¬Ÿà„π°≈ÿà¡ Reoviridae

æ∫‡™◊ÈÕπ’È„πÀ≈“¬ª√–‡∑»∑—Ë«‚≈°∑’Ë¡’Õÿµ “À°√√¡

°“√‡≈’È¬ß‰°à·≈–‰°àß«ß ∑—Èß„π∑«’ª¬ÿ‚√ª Õ‡¡√‘°“

·≈–ÕÕ ‡µ√‡≈’¬ (Rosenberger and Olson,1997)

‡™◊ÈÕ ARV ‡ªìπ “‡Àµÿ ”§—≠¢Õß‚√§¢âÕ·≈–‡¬◊ËÕ∫ÿ

¢âÕÕ—°‡ ∫„π‰°à (viral arthritis/tenosynovitis) (van

der Heide,1977; Robertson and Wilcox,1986)

·≈–¬—ß°àÕ„Àâ‡°‘¥‚√§„πÕ«—¬«–À≈“¬√–∫∫¢Õß

√à“ß°“¬ ‡™àπ °≈â“¡‡π◊ÈÕÀ—«„®·≈–‡¬◊ËÕÀÿâ¡À—«„®

Õ—°‡ ∫ (Tang et al.,1987) ≈”‰ âÕ—°‡ ∫ (Dutta and

Pomeroy,1967) ‚√§„π√–∫∫∑“ß‡¥‘πÀ“¬„®

(McNulty,1993) ‡ªìπ “‡Àµÿ°“√µ“¬‡©’¬∫æ≈—π„π

≈Ÿ°‰°à°√–∑ß (Bagust and Westbury,1975) ‡ªìπ

 “‡ÀµÿÀ√◊Õ “‡Àµÿ√à«¡¢Õß¿“«–°“√¥Ÿ¥´÷¡Õ“À“√

º‘¥ª°µ‘ (malabsorption syndrome)(Hieronymus et

al.,1983) ‡™◊ÈÕ ARV ¬—ß¡’º≈µàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π (im-

mune system) Õ’°¥â«¬ Montgomery et

al.(1985;1986a) »÷°…“æ∫«à“‡™◊ÈÕ ARVs À≈“¬ ‡µ√π

∑’Ë·¬°‰¥â®“°‰°à∑’Ë· ¥ßÕ“°“√ªÉ«¬„πÀ≈“¬°≈ÿà¡

Õ“°“√ ‡¡◊ËÕ∑¥≈Õß©’¥‡™◊ÈÕ‰«√— ¥—ß°≈à“«‡¢â“≈Ÿ°‰°à

Õ“¬ÿ 1 «—π ®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß

√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑—Èß‚§√ß √â“ß·≈–Àπâ“∑’Ë °≈à“«§◊Õ

µ√«®æ∫µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß (bursal atro-

phy)  à«π¡â“¡¡’¢π“¥‚µ¢÷Èπ (splenomegaly) ·≈–

¡’°“√µÕ∫ πÕß¢Õß√–¥—∫ ND-HI titers µË”°«à“

°≈ÿà¡§«∫§ÿ¡ ·µà°“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫®–‡ªìπ

·∫∫™—Ë«§√“« (transient) ¥—ßπ—Èπ‡™◊ÈÕ ARV ®÷ß‡ªìπ

 “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥°“√°¥¿Ÿ¡‘§ÿâ¡°—π (immuno-

suppression) „π‰°à πÕ°®“°π’È¬—ß·¬°‡™◊ÈÕ ARV

‰¥â®“°‰°àª°µ‘· ¥ß∂÷ß°“√µ‘¥‡™◊ÈÕ‰«√— ·∫∫‰¡à

· ¥ßÕ“°“√ (subclinical infection) ‡¡◊ËÕ¡’°“√

µ‘¥‡™◊ÈÕ®ÿ≈™’æÕ◊ËπÊ·∑√°´âÕπ ‡™àπ‡™◊ÈÕ E.coli, Myco-

plasma synoviae, ‡™◊ÈÕ infectious bursal disease

virus (IBDV) ·≈–‡™◊ÈÕ chicken anemia agent (CAA)

µ≈Õ¥®π‡™◊ÈÕ‚ª√‚µ´—« ‡™àπ‡™◊ÈÕ∫‘¥ (coccidia) ‡™◊ÈÕ

ARV ∑’Ë·Õ∫·ΩßÕ¬Ÿà„π√à“ß°“¬ (latent infection)

®–‡ªìπ “‡Àµÿ∑”„Àâ¿“«–¢Õß‚√§√ÿπ·√ß‡æ‘Ë¡¢÷Èπ

(McNulty,1993)

„π°“√·¬°‡™◊ÈÕ ARV Õ“®„™â‰¢à‰°àøí°À√◊Õ

‡´≈≈å‡æ“–‡≈’È¬ß ‡™àπ ‡´≈≈å‡æ“–‡≈’È¬ß‰µ‰°à (chicken

kidney cells, CKC) À√◊Õ‡´≈≈å‡æ“–‡≈’È¬ßµ—∫¢Õß

‡ÕÁ¡∫√‘‚Õ‰°à (chick embryo liver cells, CELi)

(Guneratne et al.,1982; Rosenberger et al.,1998)

 à«π°“√æ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ‰«√— π—Èπ Õ“®„™â°“√

µ°µ–°Õπ„π‡π◊ÈÕ«ÿâπ (agar gel precipitation test,

AGPT) À√◊Õ«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å ∑—Èß™π‘¥ direct

·≈– indirect methods °Á‰¥â ∑—Èßπ’È‡π◊ËÕß®“°‡™◊ÈÕ ARV

¡’ group-specific antigen √à«¡°—π®÷ß‡°‘¥ªØ‘°‘√‘¬“

¢â“¡°—π (cross-reaction) √–À«à“ß‡™◊ÈÕ ARV

·µà≈– ‡µ√π (Kawamura and Tsubahara,1966)

 à«πÕ«—¬«–∑’Ë„™â„π°“√·¬°‡™◊ÈÕ‰«√— π—Èπ  “¡“√∂

·¬°‡™◊ÈÕ‰«√— ‰¥â®“°Õ«—¬«–À≈“¬ à«π¢Õß√à“ß°“¬

‰¥â·°àµàÕ¡‡∫Õ√å´à“ µ—∫ ¡â“¡ ≈”‰ â‡≈Á° ‰µ °≈â“¡

‡π◊ÈÕÀ—«„® ·≈–‡¬◊ËÕ∫ÿ¢âÕ (synovium) „π°√≥’∑’Ëæ∫

√Õ¬‚√§∑’Ë¢âÕ·≈–‡¬◊ËÕ∫ÿ¢âÕ (Rosenberger et al.,1998;

Czekaj et al.,1999)

„πª√–‡∑»‰∑¬®‘‚√®·≈–√“µ√’ (2531) µ√«®

æ∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ ARV ‚¥¬«‘∏’ enzyme-linked

immunosorbent assay „πø“√å¡æàÕ-·¡àæ—π∏ÿå‰°à

°√–∑ß, ‰°à‰¢à ·≈–‰°à°√–∑ß ́ ÷Ëß¡’ª√–«—µ‘‰°à¢“æ‘°“√

°√–¥Ÿ°æ√ÿπ ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ™â“·≈–‰¡à
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 ¡Ë”‡ ¡Õ À√◊Õ‰¡à¡’ª√–«—µ‘°“√· ¥ßÕ“°“√¥—ß°≈à“«

‚¥¬æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕµ—Èß·µà 10-85%  à«π„π

¿“§„µâ¢Õßª√–‡∑»‰∑¬ ™âÕß¡“»·≈–§≥– (2545)

√“¬ß“π°“√·¬°‡™◊ÈÕ ARV ®“°‰°àªÉ«¬∑’Ë· ¥ß

Õ“°“√·µ°µà“ß°—π 3 °≈ÿà¡Õ“°“√ ‚¥¬æ∫‚√§„π

ø“√å¡‰°à‰¢à ‰°à°√–∑ß ·≈–‰°àæ◊Èπ‡¡◊Õß ·≈–‡™◊ÈÕ ARV

∑’Ë·¬°‰¥â∑—Èß 3  ‡µ√π neutralize Õ‘¡¡Ÿπ´’√—Ë¡

®”‡æ“–µàÕ‡™◊ÈÕ avian reovirus  ‡µ√πÕâ“ßÕ‘ß S1133

´÷Ëß‡ªìπ«—§´’π ‡µ√π∑’Ëπ‘¬¡„™â§«∫§ÿ¡·≈–ªÑÕß°—π

‚√§√’‚Õ‰«√— „π‰°à

√“¬ß“ππ’È°≈à“«∂÷ß °“√·¬°‡™◊ÈÕ avian

reovirus ®“°‰°àªÉ«¬∑’Ë· ¥ßÕ“°“√µ“¬°√–∑—πÀ—π

·≈–°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß‰°à√à«¡

ΩŸß ‚¥¬„™â√–¥—∫ ND-HI titers ‡ªìπµ—«∫àß™’È«—¥ ´÷Ëß

®–‡ªìπª√–‚¬™πå„π°“√‡ΩÑ“√–«—ß·≈–§«∫§ÿ¡‚√§π’È

„π∑âÕß∑’ËµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«åªÉ«¬

‰°à‰¢àæ—π∏ÿåπ‘«Œ—∫∫“√å¥ ®“°ø“√å¡‡≈’È¬ß‰°à·Ààß

Àπ÷Ëß„πÕ”‡¿Õ∑ÿàß„À≠à ®—ßÀ«—¥π§√»√’∏√√¡√“™ ‰°à

ΩŸßπ’È ‰¥â√—∫«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈·≈–

À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ§√—Èß·√°‡¡◊ËÕ‰°à¡’Õ“¬ÿ 17 «—π

µàÕ¡“‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 47 «—π · ¥ßÕ“°“√ªÉ«¬

·≈–µ“¬°√–∑—πÀ—π ‚¥¬¡’Õ—µ√“°“√ªÉ«¬·≈–µ“¬

‡∑à“°—π§◊Õ 7.93%(119/1,500) ‡®â“¢Õß —µ«åπ”

µ—«Õ¬à“ß‰°àµ“¬®”π«π 2 µ—«  àß™—π Ÿµ√‡æ◊ËÕÀ“

 “ ‡Àµÿ ¢Õß ‚√§∑’Ë »Ÿ π¬å «‘ ®— ¬·≈–æ—≤π“°“√

 —µ«·æ∑¬å¿“§„µâ„π«—π∑’Ëæ∫‰°àµ“¬ µàÕ¡“‡¡◊ËÕ‰°à

√à«¡ΩŸß¡’Õ“¬ÿ‰¥â 103 «—π ‡®â“¢Õß —µ«å∑”«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë 2 µ“¡°”Àπ¥°“√

ªÑÕß°—π‚√§

°“√ºà“´“°·≈–°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫·¬°

‡™◊ÈÕ‰«√— 

∑”°“√™—π Ÿµ√´“°‰°àªÉ«¬∑—Èß 2 µ—« ®¥∫—π∑÷°

°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ«—¬«–¿“¬„π ·≈–‡°Á∫

µ—«Õ¬à“ß ‰¥â·°àµàÕ¡‡∫Õ√å´à“ ¡â“¡ µ—∫ ‰µ °≈â“¡

‡π◊ÈÕÀ—«„® ªÕ¥√«¡À≈Õ¥≈¡ ·≈–≈”‰ â à«πª≈“¬

¢Õß‰°àªÉ«¬∑—Èß 2 µ—« ∫¥Õ«—¬«–·µà≈– à«π·¬°°—π

∑”‡ªìπ 10% organ suspension „π phosphate

buffer saline (PBS) pH 7.2 ªíòπ·¬°πÈ”„  à«π∫π

(supernatant) π”¡“°√Õßºà“π°√–¥“…°√Õß¢π“¥

0.45 mµ ‡°Á∫µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ -80°C ®π°«à“®–

„™â·¬°‡™◊ÈÕ‰«√— 

‰°à∑¥≈Õß·≈–‰¢à‰°àøí°

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

¿“¬„π§Õ° —µ«å∑¥≈Õß¢Õß»Ÿπ¬å «‘ ®— ¬·≈–

æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ ·≈–‰¡à‡§¬∑”

«—§´’πªÑÕß°—π‚√§„¥Ê π”¡“øí°„πµŸâøí°∑’ËÕÿ≥À¿Ÿ¡‘

37°C ·≈–π”¡“„™â‡µ√’¬¡ chick embryo liver (CELi)

cells ‡¡◊ËÕ‰¢àøí°¡’Õ“¬ÿ 14 «—π

‡´≈≈å‡æ“–‡≈’È¬ß·≈–Õ“À“√‡≈’È¬ß‡´≈≈å

‡µ√’¬¡ CELi cells µ“¡«‘∏’¢Õß™âÕß¡“»·≈–

§≥– (2536) ‡æ“–‡≈’È¬ß‡´≈≈å„πÕ“À“√‡≈’È¬ß‡´≈≈å

∑’Ëª√–°Õ∫¥â«¬ Eagleûs minimum essential medium

(MEM) ¡’ tryptose phosphate broth 0.3%, fetal calf

serum 10%, ‡æππ‘´‘≈≈‘π·≈– ‡µ√ª‚µ¡—¬´‘π

§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 100 ¬Ÿπ‘µ·≈–100 ¡°./¡≈.

µ“¡≈”¥—∫ ·≈– NaHCO3 1.125 ¡°./¡≈. ‡≈’È¬ß„π 6-

well tissue culture plate Õ∫„πµŸâÕ∫ (5% CO2, 90%
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humidity) ∑’ËÕÿ≥À¿Ÿ¡‘ 37°C π”¡“„™â‡æ◊ËÕ·¬°‡™◊ÈÕ

‰«√— ‡¡◊ËÕ‡´≈≈å¡’Õ“¬ÿ 3 «—π

Õ‘¡¡Ÿπ´’√—Ë¡·≈–§Õπ®Ÿ‡°µ‚°≈∫ÿ≈‘π

„™âÕ‘¡¡Ÿπ´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ ARV  ‡µ√π

Õâ“ßÕ‘ß S1133 ·≈– rabbit anti-chick IgG FITC

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

fluorescent antibody (IFA) test

°“√·¬°‡™◊ÈÕ‰«√— 

∑”°“√·¬°‡™◊ÈÕ‰«√— „π CELi cells ‚¥¬π”

µ—«Õ¬à“ß∑’Ë‡µ√’¬¡¢÷Èπ‰¥â·°à supernatant ¢ÕßµàÕ¡

‡∫Õ√å´à“ ¡â“¡ µ—∫ ‰µ °≈â“¡‡π◊ÈÕÀ—«„® ªÕ¥√«¡

À≈Õ¥≈¡ ·≈–≈”‰ â à«πª≈“¬ ‡æ“–·¬°‡™◊ÈÕ„π

CELi cells À≈ÿ¡≈– 0.3 ¡≈. µ—«Õ¬à“ß≈– 3 À≈ÿ¡

Õ∫„πµŸâÕ∫ (5% CO2, 90% humidity) ∑’ËÕÿ≥À¿Ÿ¡‘

370C π“π 1 ™¡. ‡µ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ fetal calf

serum 1% Õ∫µàÕ„πµŸâÕ∫ µ√«®æ¬“∏‘ ¿“æ¢Õß

‡´≈≈å (cytopathic effect,CPE) ∑ÿ°«—ππ“π 7 «—π

‡¡◊ËÕµ—«Õ¬à“ß„¥µ√«®æ∫ CPE ª√–¡“≥ 50-

80% ‡°Á∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–‡´≈≈å π”‰ª freeze

and thaw 1 §√—Èß π” culture fluid ∑¥ Õ∫°“√

‡°“–°≈ÿà¡°—π (haemagglutination test) °—∫‡¡Á¥

‡≈◊Õ¥·¥ß¢Õß‰°à∑’Ë¡’§«“¡‡¢â¡¢âπ 0.5 % ·≈â«

‡æ“–‡™◊ÈÕ‰«√— µàÕ„π CELi cells ™ÿ¥„À¡àÕ’° 3 §√—Èß

 à«πµ—«Õ¬à“ß∑’Ëµ√«®‰¡àæ∫ CPE „π°“√‡æ“–‡™◊ÈÕ

§√—Èß·√° ‡°Á∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–‡´≈≈å„π«—π∑’Ë 7

À≈—ß‡æ“–·¬°‡™◊ÈÕ ‡æ◊ËÕπ”‰ª‡æ“–·¬°‡™◊ÈÕ‰«√— „π

CELi cells Õ’° 2 §√—Èß (blind passage) °àÕπµ—¥ ‘π

«à“µ√«®‰¡àæ∫‡™◊ÈÕ‰«√— „πµ—«Õ¬à“ßπ—Èπ

°“√µ√«®∑“ß·∫§∑’‡√’¬«‘∑¬“

π”µ—«Õ¬à“ßÕ«—¬«–¿“¬„π‰¥â·°à ªÕ¥, µ—∫,

À—«„® ·≈–‰µ‰°àªÉ«¬∑—Èß Õßµ—« ‡æ“–·¬°‡™◊ÈÕ∫π

blood agar ·≈– MacConkey agar Õ∫∑’ËÕÿ≥À¿Ÿ¡‘

37°C π“π 18-24 ™¡. µ√«®°“√‡®√‘≠¢Õß‡™◊ÈÕ

·∫§∑’‡√’¬

°“√µ√«®‚¥¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

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

∑—Èß 2 µ—« µ√«®À“‡™◊ÈÕ infectious bursal disease

virus (IBDV) ‚¥¬«‘∏’ direct FA test µ“¡«‘∏’°“√

¢Õß™âÕß¡“»·≈–π‘¡‘µ√ (2536)

2. µ√«®¬◊π¬—π°“√µ‘¥‡™◊ÈÕ avian reovirus

„π infected CELi cells ‚¥¬‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— ∑’Ë

·¬°‰¥â®“°·µà≈–Õ«—¬«–¢Õß‰°àªÉ«¬„π CELi cells

2 §√—Èß ‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE ª√–¡“≥ 50%

π”‡´≈≈å∑’Ë‡≈’È¬ß∫π coverglass ≈â“ß¥â«¬ PBS 1 §√—Èß

·™à„π acetone π“π 10 π“∑’ ®“°π—Èππ” coverglass

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

µ—«Õ¬à“ß¥â«¬·Õπµ‘´’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ ARV

 ‡µ√πÕâ“ßÕ‘ß S1133 ·≈– rabbit anti-chick IgG FITC

µ“¡«‘∏’°“√¢Õß Kawamura (1977) µ√«®°“√µ‘¥

‡™◊ÈÕ‰«√— ¥â«¬°≈âÕßø≈ŸÕÕ‡√ ‡´π∑å

°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß·≈–

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ™π‘¥≈”· ß àÕß

ºà“π

∑”°“√µ√«®≈—°…≥–æ¬“∏‘¢Õß‡´≈≈å (CPE)

∑’Ëµ‘¥‡™◊ÈÕ‰«√— ‚¥¬π” infected CELi cells ∑’Ë‡≈’È¬ß∫π

coverglass ·≈– inoculate ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°

·µà≈–Õ«—¬«–·≈–‡æ“–‡≈’È¬ß„π CELi cells ¡“·≈â«

®”π«π 2-3 §√—Èß ‡¡◊ËÕµ√«®æ∫°“√‡°‘¥ CPE ª√–¡“≥
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50% π” coverglass ≈â“ß¥â«¬ PBS 1 §√—Èß ·™à„π

methanol π“π 5 π“∑’ ¬âÕ¡¥â«¬ ’ Giemsa π“π 10

π“∑’ µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß

 ”À√—∫°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈§µ√Õπ™π‘¥≈”· ß àÕßºà“π (TEM) ‡æ◊ËÕ

»÷°…“√Ÿª√à“ß·≈–≈—°…≥–¢Õß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â

‚¥¬‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°µàÕ¡‡∫Õ√å´à“

(passage ∑’Ë 4) „π CELi cells ‡æ“–‡≈’È¬ßπ“π 18-20

™¡. ‡°‘¥ CPE ª√–¡“≥50% ≈â“ß infected cells

¥â«¬ phosphate buffer (pH 7.4) ∑’Ë 4°C 3 §√—Èß fix ¥â«¬

2.5% glutaraldehyde·≈– 1% osmium tetroxide ∑’Ë

4°C µ“¡≈”¥—∫ ºà“π¢∫«π°“√ dehydration ¥â«¬

alcohol series ®“°π—Èπ infiltrate ·≈–embed ¥â«¬

epon mixture ‡æ◊ËÕ∑”‡ªìπ∫≈ÁÕ§ µ—¥µ—«Õ¬à“ß„Àâ‰¥â

¢π“¥ 700°A ¬âÕ¡¥â«¬ ’ uranyl acetate ·≈– lead

citrate π”‰ªµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ™π‘¥≈”· ß àÕßºà“π (JEOL model TEM-1200)

«—¥¢π“¥¢ÕßÕπÿ¿“§‰«√— ∫π√Ÿª∂à“¬¿“æ®“°°≈âÕß

TEM

°“√µ√«®°“√µÕ∫ πÕß¢Õß humoral immu-

nity µàÕ‡™◊ÈÕ NDV

∑”°“√‡®“–‡≈◊Õ¥‰°à√à«¡ΩŸß®“°‡ âπ‡≈◊Õ¥¥”

∑’Ëªï° (wing vein) ®”π«π 5 §√—ÈßÊ≈– 25 µ—«Ê≈– 2

¡≈. §√—Èß·√°„π«—π∑’Ë 17 À≈—ßæ∫‰°à„πΩŸßªÉ«¬·≈–

µ“¬ §√—Èß∑’Ë 2 ·≈– 3 Àà“ß®“°§√—Èß·√° 14 ·≈– 36

«—πµ“¡≈”¥—∫ (‰°àÕ“¬ÿ 64, 78 ·≈–100 «—π À√◊Õ

À≈—ß∑”«—§ ’́πªÑÕß°—π‚√§π‘«§“ ‡ ‘́≈§√—Èß·√° 47, 61

·≈– 83 «—πµ“¡≈”¥—∫) ‡¡◊ËÕ‰°à„πΩŸß∑”«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë Õß ∑’ËÕ“¬ÿ 103 «—π

∑”°“√‡®“–‡≈◊Õ¥Õ’° 2 §√—Èß „π«—π∑’Ë 15 ·≈– 29

À≈—ß∑”«—§´’π (‰°à¡’Õ“¬ÿ 118 ·≈– 132 «—π µ“¡

≈”¥—∫) π”´’√—Ë¡‰°à∑’Ë‰¥â∑—Èß 5 §√—Èß µ√«®√–¥—∫

·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ NDV ‚¥¬«‘∏’ microtiter HI test

µ“¡«‘∏’°“√¢Õß Shortridge et al. (1982) ‚¥¬„™â‡™◊ÈÕ

NDV  ‡µ√π F ‡ªìπ·Õπµ‘‡®π

π”º≈°“√µ√«® ND-HI titer (log2 HI titer) ∑’Ë

‰¥â§”π«≥§à“ Geometric mean titers (GMTs)

·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (±SD) ·≈–«‘‡§√“–Àå§à“

§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬ log2 HI titer ¢Õß§√—Èß∑’Ë

1 °—∫§√—Èß∑’Ë 2 ·≈–§√—Èß∑’Ë 4 °—∫§√—Èß∑’Ë 5 ¥â«¬«‘∏’

Studentûs t-test

º≈

º≈°“√ºà“´“°‰°àªÉ«¬

®“°°“√ºà“´“°µ√«®Õ«—¬«–¿“¬„π æ∫

µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß (bursal atrophy) ·≈–

ªÕ¥¡’‡≈◊Õ¥§—Ëß (congestion) „π‰°àªÉ«¬∑—Èß Õßµ—«

º≈°“√·¬°‡™◊ÈÕ‰«√— 

®“°°“√π”µ—«Õ¬à“ßπÈ”„  (supernatant) ∑’Ë

‡µ√’¬¡®“°Õ«—¬«–À≈“¬ à«π¢Õß‰°àªÉ«¬∑—Èß Õßµ—«

‡æ“–·¬°‡™◊ÈÕ‰«√— „π CELi cells æ∫«à“„π«—π∑’Ë 2-4

À≈—ß∑”°“√·¬°‡™◊ÈÕ‰«√—  ‡´≈≈åµ—∫¢Õß‡ÕÁ¡∫√‘‚Õ∑’Ë

À¬Õ¥µ—«Õ¬à“ß∑’Ë‡µ√’¬¡®“°µàÕ¡‡∫Õ√å´à“ ¡â“¡ µ—∫

°≈â“¡‡π◊ÈÕÀ—«„® ªÕ¥√«¡À≈Õ¥≈¡ ·≈–≈”‰ â

 à«πª≈“¬ ‡°‘¥æ¬“∏‘ ¿“æ¢Õß‡´≈≈å (CPE) ‡ªìπ

·∫∫ syncytium formation (Figure 1) ‡¡◊ËÕπ”

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– infected cells ‰ª freeze and

thaw ·≈–‡æ“–‡≈’È¬ßµàÕ„π CELi cells „π passage ∑’Ë

2 µ√«®æ∫ CPE ‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬„π 24

™¡.À≈—ß‡æ“–‡™◊ÈÕ ´÷ËßµàÕ¡“®–≈Õ°À≈ÿ¥ æ∫ giant

cells ≈Õ¬Õ¬Ÿà„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ  à«π CELi cells
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∑’Ë‡æ“–‡≈’È¬ßµ—«Õ¬à“ß®“°‰µ µ√«®‰¡àæ∫ CPE „π

passage ·√° ‡¡◊ËÕ∑” blind passage µàÕ„π CELi

cells µ√«®æ∫ CPE ·∫∫ syncytial „π passage ∑’Ë 2

„π«—π∑’Ë ÕßÀ≈—ßÀ¬Õ¥‡™◊ÈÕ ‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°

∑ÿ°Õ«—¬«–‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à‡°“–°≈ÿà¡

°—π ‡√’¬°‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â«à“ NK548/44

‡¡◊ËÕµ√«®≈—°…≥–¢Õß syncytial cells ∑’Ë

¬âÕ¡¥â«¬ ’ Giemsa æ∫«à“ºπ—ß‡´≈≈åµ—∫À“¬‰ª

‡°‘¥°“√√«¡µ—«‡ªìπ‡´≈≈å¢π“¥„À≠à ¿“¬„π

ª√–°Õ∫¥â«¬π‘«‡§≈’¬ ®”π«π¡“°Õ¬Ÿàµ√ß°≈“ß

(multinucleated giant cells) (Figure 1D)

º≈°“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬

®“°°“√π”µ—«Õ¬à“ßªÕ¥,µ—∫,À—«„® ·≈–‰µ

‰°àªÉ«¬∑—Èß Õßµ—« ‡æ“–·¬°‡™◊ÈÕ·∫§∑’‡√’¬∫π blood

agar ·≈– MacConkey agar µ√«®‰¡àæ∫‡™◊ÈÕ·∫§∑’‡√’¬

∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß Õß™π‘¥

º≈°“√µ√«®¥â«¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

®“°°“√µ√«®°“√µ‘¥‡™◊ÈÕ IBDV „π‡π◊ÈÕ‡¬◊ËÕ

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

µ—« ª√“°Ø«à“µ√«®‰¡àæ∫‡™◊ÈÕ IBDV ‚¥¬«‘∏’ direct

FA test ‡¡◊ËÕπ” infected CELi cells µ√«®¬◊π¬—π

™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect FA test æ∫°“√

‡√◊Õß· ß¢Õß‡™◊ÈÕ avian reovirus „π cytoplasm

¢Õß‡´≈≈åµ—∫∑’Ë‡°‘¥°“√√«¡µ—«°—π ‚¥¬æ∫°“√‡√◊Õß

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

¢π“¥µà“ß°—π°√–®“¬Õ¬Ÿà∫√‘‡«≥„°≈â‡§’¬ß°—∫

π‘«‡§≈’¬  (perinuclear regions) ¢Õß‡´≈≈å∑’Ëµ‘¥

‡™◊ÈÕ‰«√—  (Figure 2)

Figure 1 Syncytium formation induced by avian reovirus, a field isolate named NK 548/44 in CELi cell

monolayers. (A and C) uninfected cells, (B and D) infected cells. (bottom row) The cell

monolayers were fixed with methanol at 20 hr. post-inoculation and stained with Giemsa.

A

C

B

D
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15 ·≈– 29 À≈—ß∑”«—§´’π ∑”°“√µ√«® ND-HI titers

æ∫«à“¡’§à“‡©≈’Ë¬(±SD)‡∑à“°—∫ 6.64(±1.036)log2

(1:99.69) ·≈– 6.00(±1.225)log2 (1:64) µ“¡≈”¥—∫

(Table 1)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬

log2 HI titers ¢Õß§√—Èß∑’Ë 1 ·≈–§√—Èß∑’Ë 2 æ∫«à“§à“

‡©≈’Ë¬ log2 HI titers ¢Õß§√—Èß∑’Ë 1 µË”°«à“§√—Èß∑’Ë Õß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01)  à«π§«“¡

·µ°µà“ß¢Õß§à“ log2 HI titers ¢Õß§√—Èß∑’Ë 4 ·≈– 5 ́ ÷Ëß

µ√«®À≈—ß∑”«—§´’π§√—Èß∑’Ë Õß ‰¡à¡’§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠ (P>0.01)

«‘®“√≥å

®“°º≈°“√™—π Ÿµ√‰°àªÉ«¬‚¥¬°“√·¬°‡™◊ÈÕ

‰«√— „π CELi cells æ‘ Ÿ®πå‡™◊ÈÕ‰«√— ¥â«¬«‘∏’ indirect

FA test ·≈–»÷°…“¢π“¥·≈–√Ÿª√à“ß¢Õß‡™◊ÈÕ¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ· ¥ß«à“‰°àªÉ«¬¡’

 “‡Àµÿ®“°‡™◊ÈÕ ARV ´÷Ëß‡™◊ÈÕπ’È°àÕ„Àâ‡°‘¥‚√§‰¥â

À≈“¬°≈ÿà¡Õ“°“√ ‰°àªÉ«¬√“¬π’È· ¥ßÕ“°“√µ“¬

°√–∑—πÀ—π µ√«®æ∫µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß

(bursal atrophy) ≈—°…≥–‡™àππ’È Õ¥§≈âÕß°—∫

√“¬ß“π¢Õß Bagust and Westbury (1975) ∑’Ë

µ√«®æ∫‰°àÕ“¬ÿ√–À«à“ß14-38 «—π · ¥ßÕ“°“√

µ“¬°√–∑—πÀ—π∑’Ëª√–‡∑»ÕÕ ‡µ√‡≈’¬ ·≈–µ√«®

æ∫√Õ¬‚√§∑’ËµàÕ¡‡∫Õ√å´à“‡™àπ‡¥’¬«°—π ‡™◊ÈÕ‰«√— 

À≈“¬™π‘¥ ‡™àπ ‡™◊ÈÕ infectious bursal disease virus

(IBDV), chicken anaemia agents (CAA) ·≈–‡™◊ÈÕ

Marekûs disease virus (MDV) °àÕ„Àâ‡°‘¥√Õ¬‚√§∑’Ë

µàÕ¡‡∫Õ√å´à“‰¥â‡™àπ°—π (Õâ“ß∂÷ß‚¥¬ Pastoret et al.,

1998) ¥—ßπ—Èπ°“√·¬°‡™◊ÈÕ·≈–æ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ

‰«√— ‡æ◊ËÕÀ“ “‡Àµÿ∑’Ë·∑â®√‘ß¢Õß‚√§®÷ß‡ªìπ ‘Ëß ”§—≠

º≈°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

™π‘¥≈”· ß àÕßºà“π

®“°°“√π” infected CELi cells ∑’Ë‡æ“–‡≈’È¬ß

‡™◊ÈÕ‰«√— ∑’Ë·¬°‰¥â®“°µàÕ¡‡∫Õ√å´à“¢Õß‰°àªÉ«¬

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

µ√Õπ™π‘¥≈”· ß àÕßºà“π ‡¡◊ËÕµ√«®°”≈—ß¢¬“¬µË”

(×10,000) æ∫°≈ÿà¡Õπÿ¿“§‰«√—  (viral clusters) ¢π“¥

µà“ßÊ°√–®“¬Õ¬Ÿà¿“¬„π cytoplasm ∫√‘‡«≥„°≈â

‡§’¬ßπ‘«‡§≈’¬ ¢Õß syncytial cells (Figure 3A)

·≈–‡¡◊ËÕµ√«®°”≈—ß¢¬“¬ Ÿß¢÷Èπ (×50,000) æ∫«à“

¿“¬„π·µà≈–°≈ÿà¡ª√–°Õ∫¥â«¬Õπÿ¿“§‰«√—  (virion)

‡√’¬ß‡ªìπ·∂« (crystalline arrays) ¡’√Ÿª√à“ß‡ªìπÀ°

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

2 ™—Èπ ‰¡à¡’ envelope ·≈–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

60 nm. (Figure 3B) ´÷Ëß‡ªìπ≈—°…≥–¢Õß‡™◊ÈÕ‰«√— 

„π°≈ÿà¡ Reoviridae

º≈°“√µ√«®°“√µÕ∫ πÕß¢Õß humoral

immunity µàÕ‡™◊ÈÕ NDV

®“°°“√µ√«®°“√µÕ∫ πÕß¢Õß humoral

immunity ¢Õß‰°à√à«¡ΩŸß‚¥¬„™â√–¥—∫ HI titers µàÕ

‡™◊ÈÕ NDV ‡ªìπµ—«™’È«—¥ ‚¥¬∑”°“√µ√«®√«¡®”π«π

5 §√—Èß æ∫«à“§à“‡©≈’Ë¬ (±SD) ¢Õß ND-HI titers §√—Èß

·√°·≈–§√—Èß∑’Ë Õß ´÷Ëßµ√«®„π«—π∑’Ë 17 ·≈– 31

À≈—ßæ∫‰°à„πΩŸßªÉ«¬·≈–µ“¬ (‰°à¡’Õ“¬ÿ 64 ·≈– 78

«—π À√◊ÕÀ≈—ß∑”«—§´’πªÑÕß°—π‚√§ 47 ·≈– 61 «—π

µ“¡≈”¥—∫) ‡∑à“°—∫ 2.25(±1.887)log2 (1:4.76) ·≈–

7.583(±0.504)log2 (1:191) µ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√

‡®“–‡≈◊Õ¥§√—Èß∑’Ë 3 ‡¡◊ËÕ‰°à¡’Õ“¬ÿ 100 «—π æ∫«à“ ND-

HI titers ‡∑à“°—∫ 1.487(±1.039)log2 (1:3.07) ‡¡◊ËÕ‰°à

„πΩŸß∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë Õß

µ“¡°”Àπ¥‡¡◊ËÕÕ“¬ÿ 103 «—π À≈—ß®“°π—Èπ„π«—π∑’Ë
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„π°“√·¬°‡™◊ÈÕ ARV π—Èπ Õ“®„™â‰¢à‰°àøí°À√◊Õ

‡´≈≈å‡æ“–‡≈’È¬ß ‡™àπ CK cells À√◊Õ CELi cells °Á‰¥â

„π°“√»÷°…“§√—Èßπ’È∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√— „π

CELi cells ‡π◊ËÕß®“°‡ªìπ‡´≈≈å∑’Ë¡’§«“¡‰« ŸßµàÕ

°“√·¬°‡™◊ÈÕ ARV µ√«®æ∫æ¬“∏‘ ¿“æ¢Õß‡´≈≈å

Õ¬à“ß√«¥‡√Á«¿“¬„π 24-72 ™¡.À≈—ßµ‘¥‡™◊ÈÕ‰«√— 

·≈–¬—ß„Àâ‡™◊ÈÕ‰«√— „π√–¥—∫ ŸßÕ’°¥â«¬ (Guneratne

et al., 1982; McNulty el al., 1993) ·≈–°“√¬◊π¬—π

™π‘¥¢Õß‡™◊ÈÕ‰«√— „π‡´≈≈å‡æ“–‡≈’È¬ß¬—ß∑”‰¥âßà“¬

°«à“·≈– –¥«°°«à“‚¥¬µ√«®≈—°…≥– CPE ∑’Ë

‡°‘¥¢÷Èπ ·≈–∑”°“√¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ‰«√— ¥â«¬

«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´π∑å

‡¡◊ËÕ∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√— ®“°µ—«Õ¬à“ß

‰°àªÉ«¬„π CELi cells µ√«®æ∫ CPE ‡ªìπ·∫∫

syncytium formation ‚¥¬‡´≈≈åµ—∫√«¡µ—«°—π‡ªìπ

‡´≈≈å¢π“¥„À≠à¿“¬„πª√–°Õ∫¥â«¬π‘«‡§≈’¬ 

®”π«π¡“° (Figure 1) ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π

¢Õß van der Heide, 1977; Guneratne et al., 1982;

Heggen et al., 2002 ‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ ARV ®–¡’

inclusion bodies ‡°‘¥¢÷Èπ¿“¬„π cytoplasm ¢Õß

multinucleated cells ‚¥¬ inclusion ®–¡’¢π“¥‰¡à

‡∑à“°—π¢÷Èπ°—∫√–¬–‡«≈“¢Õß°“√µ‘¥‡™◊ÈÕ‰«√— „π

‡´≈≈å ∂â“µ‘¥‡™◊ÈÕπ“π¢π“¥¢Õß inclusion ®–„À≠à

·≈–Õ¬Ÿà„°≈âπ‘«‡§≈’¬ ¢Õß‡´≈≈å (Tyler and Fields,

1996) ‡¡◊ËÕæ‘ Ÿ®πå™π‘¥¢Õß‡™◊ÈÕ‰«√— ‚¥¬«‘∏’ indirect

FA test µ√«®æ∫≈—°…≥–°“√‡√◊Õß· ß¢Õß inclusion

¡’≈—°…≥–‡ªìπ‡¡Á¥°√–®“¬Õ¬Ÿà¿“¬„π cytoplasm

¢Õß syncytial cells (Figure 2) (Robertson and

Wilcox, 1986; Nibert et al., 1996) ·≈–‡¡◊ËÕπ”

infected cells µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ™π‘¥≈”· ß àÕßºà“π æ∫«à“¿“¬„π inclusion

ª√–°Õ∫¥â«¬Õπÿ¿“§‰«√— ¡’ capsid 2 ™—Èπ ‰¡à¡’

Table 1 Schedule of serum collection and mean ND-HI titers of ARV-infected chickens

Bleeding time

1st 2nd 3rd 4th 5th

Age of birds (day) 64 78 100 118 132

Day after NDV vaccination 47(a) 61(a) 83(a) 15(b) 29(b)

Day after onset of the 17 31 53 71 85

  disease

mean ND-HI titers 2.25(±1.887)(c)* 7.583(±0.504)* 1.487(±1.039) 6.64(±1.036)** 6.00(±1.225)**

(4.76)(d) (191) (3.07) (99.69) (64)

Note : (a) day after first NDV vaccination at 17 day-old

(b) day after second NDV vaccination at 103 day-old

(c) mean ND-HI titers expressed as log base 2 (± standard deviation)

(d) reciprocal geometric mean HI titers

* significant at the 0.01 probability level

** not significant



10 «“√ “√ —µ«·æ∑¬å ªï∑’Ë ÒÛ ©∫—∫∑’Ë Û ÚıÙˆ

Figure 3 Electron micrograph of ARV-infected CELi cells. (A) Low-magnification (×10,000) of part

of multinucleated cell 20 hr. post-inoculation, with viral inclusions (arrows) in the perinuclear

region. (B) Higher magnification (×50,000) of one of the crystalline arrays of ARV, NK 548/

44. (N=nucleus)

A

N

B

Figure 2  Intracytoplasmic fluorescence of CELi

cells 24 hours after inoculation with

avian reovirus strain NK 548/44. Indi-

rect fluorescent antibody staining.

envelope ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 60 nm. ‡√’¬ß

µ—«‡ªìπ·∂«·∫∫ crystalline arrays (Figure 3) ‡™◊ÈÕ

‰«√— ∑’Ë·¬°‰¥â®—¥Õ¬Ÿà„π°≈ÿà¡ Reoviridae (Glass et

al., 1973; Nibert et al., 1996)

®“°°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ‰«√— µàÕ

°“√‡°“–°≈ÿà¡°—π¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‰°à µ√«®‰¡à

æ∫ªØ‘°‘√‘¬“ haemagglutination ®÷ß°≈à“«‰¥â«à“

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

(Shortridge et al., 1982) ·≈– Õ¥§≈âÕß°—∫√“¬ß“π

¢Õß Robertson and Wilcox (1986) ∑’Ë°≈à“««à“‡™◊ÈÕ

ARV ‰¡à∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à‡°“–°≈ÿà¡°—π

„π°“√‡æ“–·¬°‡™◊ÈÕ‰«√— ®“°‰°àªÉ«¬√“¬π’È

µ√«®‰¡àæ∫‡™◊ÈÕ·∫§∑’‡√’¬ ·µàµ√«®æ∫‡™◊ÈÕ ARV

®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√‡æ“–·¬°‡™◊ÈÕ (µàÕ¡‡∫Õ√ǻ à“

µ—∫ ¡â“¡ ‰µ À—«„® ªÕ¥√«¡À≈Õ¥≈¡ ·≈–≈”‰ â

 à«πª≈“¬) ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Jones

et al. (1989) ∑’Ë∑¥≈ÕßªÑÕπ‡™◊ÈÕ ARV  ‡µ√π R2 ‡¢â“
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ª“°≈Ÿ°‰°àÕ“¬ÿ 1 «—π ·≈–µ√«®æ∫‡™◊ÈÕ‰«√— ‰¥â

®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√»÷°…“ µ—Èß·µà«—π∑’Ë 2 À≈—ß

ªÑÕπ‡™◊ÈÕ ARV ‚¥¬æ∫‡™◊ÈÕ‰«√— „π√–¥—∫ Ÿß∑’ËµàÕ¡

‡∫Õ√å´à“µ—Èß·µà«—π∑’Ë 1-2 À≈—ßªÑÕπ‡™◊ÈÕ ®“°π—Èπ‰«√— 

‰µ‡µÕ√å®–§àÕ¬Ê≈¥≈ß ·µàµ√«®æ∫‡™◊ÈÕ‰¥â®π∂÷ß«—π∑’Ë

12 ´÷Ëß‡ªìπ«—π ‘Èπ ÿ¥°“√∑¥≈Õß πÕ°®“°µ√«®

æ∫‡™◊ÈÕ ARV „π∑ÿ°Õ«—¬«–∑’Ë∑”°“√»÷°…“·≈â« ¬—ß

µ√«®æ∫‡™◊ÈÕ‰«√— „π´’√—Ë¡µ—Èß·µà«—π∑’Ë 2-3 À≈—ß

À¬Õ¥‡™◊ÈÕ Tang et al. (1987) ·≈– Jones et al.

(1989) °≈à“««à“‰°à∑’Ë‰¥â√—∫‡™◊ÈÕ ARV ‚¥¬°“√°‘π

‡™◊ÈÕ‰«√— ®–‡æ‘Ë¡®”π«π‡ªìπ§√—Èß·√° (primary

replication) ∑’ËµàÕ¡‡∫Õ√ǻ à“·≈–ºπ—ß≈”‰ â¿“¬„π 12

™¡.À≈—ßªÑÕπ‡™◊ÈÕ ‚¥¬‡™◊ÈÕ®–ºà“π M cells∑’ËÕ¬Ÿà∫π

Peyerûs patches ¢Õßºπ—ß≈”‰ â ®“°π—Èπ®–·∫àßµ—«

„π epithelial cells ·≈–‡™◊ÈÕ‰«√— ®–‡¢â“ Ÿà°√–· 

‡≈◊Õ¥‰ª¬—ßÕ«—¬«–µà“ßÊ¢Õß√à“ß°“¬  à«π∑’ËµàÕ¡

‡∫Õ√ǻ à“‡™◊ÈÕ‰«√— ®–‡æ‘Ë¡®”π«π„π bursal epithelium

·≈– lymphoid follicles µàÕ¡“‡™◊ÈÕ‰«√— ®÷ß‡¢â“ Ÿà

°√–· ‡≈◊Õ¥À√◊Õ°√–· πÈ”‡À≈◊Õß‰ª¬—ßÕ«—¬«–

µà“ßÊ¢Õß√à“ß°“¬ ∑”„Àâ‡°‘¥¿“«– viraemia ´÷Ëß

µ√«®æ∫„π«—π∑’Ë 2-5 À≈—ßµ‘¥‡™◊ÈÕ‰«√—  ¥—ßπ—Èπ®÷ß

µ√«®æ∫‡™◊ÈÕ ARV ‰¥â®“°∑ÿ°Õ«—¬«–∑’Ë∑”°“√·¬°

‡™◊ÈÕ

µàÕ¡‡∫Õ√å´à“‡ªìπ central lymphoid organ

∑’Ëæ∫‡©æ“–„π —µ«åªï°¡’Àπâ“∑’Ë ”§—≠‡°’Ë¬«¢âÕß°—∫

√–∫∫¿Ÿ¡‘§ÿâ¡°—π(avian immune system) §◊Õ‡ªìπ

·À≈àß°”‡π‘¥¢Õß B lymphocytes (B cells) ´÷Ëß‡ªìπ

‡´≈≈å∑’Ë∑”Àπâ“∑’Ëº≈‘µ humoral immunity (antibody

producing cells)(Pastoret et al.,1998) ‡™◊ÈÕ‰«√— ∑’Ë

∑”„Àâ‡°‘¥æ¬“∏‘ ¿“æ¢ÕßµàÕ¡‡∫Õ√å´à“∑’Ë ”§—≠

‰¥â·°à‡™◊ÈÕ IBDV ·≈–‡™◊ÈÕ ARV (Sharma et al., 1994)

Kerr and Olson (1969) ∑¥≈Õßæ∫«à“‰°à∑’Ëµ‘¥‡™◊ÈÕ

ARV ®–¡’®”π«π lymphocytes „π°√–· ‡≈◊Õ¥≈¥≈ß

(lymphopenia) ·≈–‡°‘¥°“√‡ ◊ËÕ¡¢Õß lymphoid cells

„πµàÕ¡‡∫Õ√å´à“ (lymphoid cells degeneration)

Sharma et al. (1994) °≈à“««à“‡™◊ÈÕ ARV ∑”„Àâ‡°‘¥

√Õ¬‚√§™π‘¥‡π◊ÈÕµ“¬ (necrosis) ¢ÕßµàÕ¡‡∫Õ√å´à“

º≈∑’Ë‡°‘¥µ“¡¡“¿“¬À≈—ßµàÕ¡‡∫Õ√å´à“∂Ÿ°∑”≈“¬

§◊Õ°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π à«π¢Õß

humoral immunity ∫°æ√àÕß ·≈–‡°‘¥°“√°¥¿Ÿ¡‘°—π

(immunosuppression) „π°“√»÷°…“§√—Èßπ’Èµ√«®

æ∫µàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß ·≈–®“°°“√

™—π Ÿµ√‚√§µ√«®‰¡àæ∫‡™◊ÈÕ IBDV „πµàÕ¡‡∫Õ√å´à“

‚¥¬«‘∏’ FA test ·≈–®“°°“√‡æ“–·¬°‡™◊ÈÕ‰«√— „π

CELi cells µ√«®æ∫‡™◊ÈÕ ARV ®“°µàÕ¡‡∫Õ√å´à“

·≈–Õ«—¬«–Õ◊ËπÊ∑ÿ°Õ«—¬«–∑’Ë∑”°“√‡æ“–·¬°‡™◊ÈÕ

‰«√—  ·≈–‡¡◊ËÕ»÷°…“°“√µÕ∫ πÕß¢Õß humoral

immunity ‰°à√à«¡ΩŸß ‚¥¬„™â√–¥—∫ ND-HI titers

‡ªìπµ—«™’È«—¥·≈–∑”°“√µ√«®®”π«π 5 §√—Èß‚¥¬ 2

§√—Èß·√°µ√«®À≈—ß°“√‡ªìπ‚√§ 17 ·≈–31 «—π

µ“¡≈”¥—∫ æ∫«à“√–¥—∫ HI titers §√—Èß·√°®–µË”

°«à“§√—Èß∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.01)

∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°°“√µ√«®§√—Èß·√° ‰°à¬—ßÕ¬Ÿà„π

√–¬–¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°°¥®“° “‡Àµÿ°“√µ‘¥‡™◊ÈÕ ARV

·≈–‡¡◊ËÕ‰°àÀ“¬ªÉ«¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π°≈—∫§◊π Ÿà

 ¿“æª°µ‘ ®÷ßæ∫«à“√–¥—∫ HI titers ∑’Ëµ√«®æ∫

§√—Èß∑’Ë Õß¡’√–¥—∫ Ÿß¢÷Èπµ“¡ª°µ‘ µàÕ¡“¿Ÿ¡‘§ÿâ¡°—π

®“°°“√∑”«—§´’π®–§àÕ¬Ê≈¥≈ß(Alexander, 1997)

¥—ß®–‡ÀÁπ‰¥â«à“√–¥—∫ HI titers ¢Õß°“√µ√«®§√—Èß∑’Ë

3 ∑’Ëµ√«®‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 100 «—π ‡æ◊ËÕª√–‡¡‘π

protective immunity ¢Õß‰°à„πΩŸß°àÕπ∑”«—§´’π

ªÑÕß°—π‚√§π‘«§“ ‡´‘≈´È” (revaccination) µ“¡

°”Àπ¥ ¡’ HI titers√–¥—∫µË” √–¥—∫ HI titers ¢Õß

°“√µ√«®§√—È ß∑’Ë Õß∑’Ë Ÿß¢÷Èππ—Èπ‰¡à‰¥â ‡æ‘Ë¡¢÷Èπ
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‡π◊ËÕß®“°°“√µ‘¥‡™◊ÈÕ NDV Rahman et al.(2002)

∑¥≈Õßæ∫«à“‰°à∑’Ë∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈

‡™◊ÈÕ‡ªìπ ‡µ√π clone 30 ‡¡◊ËÕÕ“¬ÿ 10 «—π ®–µ√«®

æ∫√–¥—∫ HI titers ‡∑à“°—∫ 251.52(±60.10) ‡¡◊ËÕ‰°à

¡’Õ“¬ÿ 60 «—π ·≈–‡¡◊ËÕ‰°à¡’Õ“¬ÿ‰¥â 120 «—π√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π®–≈¥≈ß‚¥¬¡’√–¥—∫ HI titers ‡∑à“°—∫

50.30(±17.76) Alexander (1997) °≈à“««à“ ‰°à∑’Ëµ‘¥

‡™◊ÈÕ NDV ·≈–√Õ¥µ“¬®–µ√«®æ∫ ND-HI titers

.„π√–¥—∫ Ÿß‰¥âπ“π¡“°°«à“ 1 ªï ¥—ßπ—Èπ®÷ß°≈à“«

‰¥â«à“‡™◊ÈÕ ARV ‡ªìπ “‡Àµÿ ”§—≠¢Õß¿“«–°“√

°¥¿Ÿ¡‘§ÿâ¡°—π‰°à„πΩŸß·µà‡ªìπ·∫∫™—Ë«§√“« ‰°à∑’Ë

¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°°¥®–‰«µàÕ°“√µ‘¥‡™◊ÈÕ®ÿ≈™’æ·≈–

°“√µÕ∫ πÕßµàÕ«—§´’πªÑÕß°—π‚√§µË” (Sharma et

al.,1994) ‡¡◊ËÕ∑”°“√µ√«® HI titers Õ’° 2 §√—ÈßÀ≈—ß

∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈§√—Èß∑’Ë Õß‡¡◊ËÕ‰°à

¡’Õ“¬ÿ 103 «—π æ∫«à“√–¥—∫HI titers ∑’Ëµ√«®§√—Èß∑’Ë 4

·≈– 5 ‰¡à·µ°µà“ß°—π (P>0.01) Montgomery et

al.(1985;1986a) »÷°…“æ∫«à“‡™◊ÈÕ ARV À≈“¬ ‡µ√π

∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢ÕßµàÕ¡

‡∫Õ√å´à“§◊Õ∑”„ÀâµàÕ¡‡∫Õ√å´à“¡’¢π“¥‡≈Á°≈ß·≈–

¬—ß∑”„Àâ°“√µÕ∫ πÕß¢Õß ND-HI titers µË”°«à“

°≈ÿà¡§«∫§ÿ¡∑’Ë ‰¡à‰¥âµ‘¥‡™◊ÈÕ‰«√—  ·µà°“√

‡ª≈’Ë¬π·ª≈ß∑—Èß‚§√ß √â“ß·≈–Àπâ“∑’Ë¢ÕßµàÕ¡

‡∫Õ√å´à“®–‡ªìπ·∫∫™—Ë«§√“«‚¥¬æ∫„π√–¬–·√°

¢Õß°“√µ‘¥‡™◊ÈÕ‰«√— 

‰°àªÉ«¬√“¬π’È¡’√–¬–‡«≈“¢Õß°“√‡ªìπ‚√§

 —Èπ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Sharma et al. (1994)

∑’Ë°≈à“««à“‰°à∑’Ëµ‘¥‡™◊ÈÕ IBDV À√◊Õ ARV ®–‡ªìπ‚√§

·∫∫‡©’¬∫æ≈—π (acute disease)  à«πÕ“°“√·≈–

§«“¡√ÿπ·√ß¢Õß‚√§π—Èπ ¢÷Èπ°—∫§«“¡√ÿπ·√ß¢Õß

‡™◊ÈÕ‰«√—  Õ“¬ÿ¢Õß —µ«åªÉ«¬ ·≈–∑“ß∑’Ë‡™◊ÈÕ‰«√— 

‡¢â“ Ÿà√à“ß°“¬ ‰°àÕ“¬ÿπâÕ¬®–‰«µàÕ°“√µ‘¥‡™◊ÈÕ

‰«√— ·≈–√ÿπ·√ß°«à“‰°àÕ“¬ÿ¡“° (Montgomery et

al.,1986b; Rosenberger and Olson,1997)  à«π°“√

§«∫§ÿ¡‚√§„πΩŸß∑’Ëæ∫‡™◊ÈÕ ARV π—Èπ ‡π◊ËÕß®“°‡™◊ÈÕ

ARV ¡’§«“¡∑π∑“πµàÕ ¿“æ·«¥≈âÕ¡¥—ßπ—Èπ„π

ΩŸß∑’Ëæ∫°“√µ‘¥‡™◊ÈÕ‰«√— πÕ°®“°§—¥‰°àªÉ«¬∑‘Èß

§«√„™â¬“¶à“‡™◊ÈÕ∑’Ë¡’ à«πª√–°Õ∫¢Õß‰Õ‚Õ¥’π

§«“¡‡¢â¡¢âπ 0.5% °”®—¥‡™◊ÈÕ∑’Ë¡’Õ¬Ÿà„π ¿“æ

·«¥≈âÕ¡ ·≈–ªÑÕß°—π‚√§‚¥¬°“√∑”«—§´’π‡™◊ÈÕ

‡ªìπ„Àâ≈Ÿ°‰°àÕ“¬ÿ 1 «—π À√◊Õ∑”∑—Èß™π‘¥‡™◊ÈÕ‡ªìπ

·≈–‡™◊ÈÕµ“¬„ÀâæàÕ-·¡àæ—π∏ÿå  ‡æ◊ËÕ∂à“¬∑Õ¥

·Õπµ‘∫Õ¥’∑“ß yolk ®–≈¥Õ—µ√“°“√µ“¬„π≈Ÿ°‰°à

·µàµâÕßæ‘®“√≥“™π‘¥¢Õß«—§´’π«à“‡ªìπ´’‚√‰∑ªá

‡¥’¬«°—∫‡™◊ÈÕ‰«√— ∑’Ë√–∫“¥„πæ◊Èπ∑’Ë (Rosenberger and

Olson,1997)

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ Mr.K.T. Lim ·Ààß Veterinary

Research Institute ‡¡◊ÕßÕ‘‚ª√å ª√–‡∑»¡“‡≈‡´’¬∑’Ë

„Àâ§«“¡Õπÿ‡§√“–Àå‡™◊ÈÕ avian reovirus  ‡µ√πÕâ“ßÕ‘ß

S1133 ·≈–·Õπµ‘́ ’√—Ë¡®”‡æ“–µàÕ‡™◊ÈÕ avian reovirus

 ‡µ√πÕâ“ßÕ‘ß S1133 ·≈–§ÿ≥ ¡»—°¥‘Ï Õπ—πµå ‡®â“

Àπâ“∑’Ë°≈ÿà¡ß“π√–∫“¥«‘∑¬“ »Ÿπ¬å«‘®—¬·≈–

æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ∑’Ë™à«¬‡°Á∫µ—«Õ¬à“ß´’

√—Ë¡‰°à.

‡Õ° “√Õâ“ßÕ‘ß

®‘‚√® »»‘ª√’¬®—π∑√å ·≈–√“µ√’ «ß…å«—™√¥”√ß. 2531.

°“√ ”√«®¿Ÿ¡‘§ÿâ¡‡©æ“–µàÕ‡™◊ÈÕ√’‚Õ‰«√— „π‰°à.

 —µ«·æ∑¬ “√. 39(3): 101-103.

™âÕß¡“» Õ—πµ√‡ π ·≈– π‘¡‘µ√ ‡™◊ÈÕ‡ß‘π.2536.
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Effect of two different antibiotic groups in frozen

bovine semen on in vitro produced embryo.

 ÿ√®‘µ ∑Õß Õ¥· ß1  —¡æ—π∏å  ‘ßÀ®—π∑√å2

Surachit Thongsodsaeng, Sumphan Singhachun.

ABSTRACT

This study was conducted to compare the effect of two different antibiotic groups, group1(PS):

Penicillin and Streptomycin and group2(GTLS):Gentamycin, Tylosin, Lincomycin and Spectinomycin, in

bovine frozen semen on in vitro produced embryonic development. Cumulus-oocyte-complexes(COC)

were recovered from slaughtered cattle ovaries. Groups of 10 COC each were washed successively 10

times and washed medium was tested for any pathogenic bacteria, Ureaplasma and Mycoplasma

contamination. Any groups of COC with positive test result would not be included in statistical analysis.

COC were in vitro matured and then were randomly divided into 2 groups. The first group (PS) was

inseminated by bovine semen mixed with PS and the second group (GTLS) was inseminated by semen

mixed with GTLS. After IVF Embryos were cultured for another 7 days and their developmental

competency was assessed. The result indicated that embryos at cleavage stage (48.11 VS 49.05) and

morular/blastocystic stage (16.33VS16.48) between PS and GTLS groups, respectively exhibited no

significant difference (P>0.05).

Keyword : Antibiotic, Bovine frozen semen, IVF
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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å¢Õß°“√∑¥≈Õßπ’È‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß¬“ªØ‘™’«π– 2 °≈ÿà¡∑’Ëº ¡„ππÈ”‡™◊ÈÕ‚§·™à·¢Áß

§◊Õ°≈ÿà¡∑’Ë 1 (PS) Penicillin ·≈– Streptomycin °—∫°≈ÿà¡∑’Ë 2 (GTLS) §◊Õ Gentamycin, Tylosin, Lincomycin ·≈–

Spectinomycin µàÕµ—«ÕàÕπ√–¬– 2 ‡´≈≈å ·≈–¡Õ√Ÿ√à“À√◊Õ∫≈“ ‚µ´’ µå ‚¥¬«‘∏’°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

(IVF) π”‰¢àÕàÕπ∑’Ë¡’§Ÿ¡Ÿ≈— ‡´≈≈å≈âÕ¡√Õ∫ 3 ™—Èπ (COC) ®“°√—ß‰¢à∑’Ë‡°Á∫®“°‚√ß¶à“ —µ«å ‡¢â“¢∫«π°“√‡æ“–

‡≈’È¬ß„Àâ‰¢àÕàÕπ‡®√‘≠∂÷ß¢—Èπæ√âÕ¡ªØ‘ π∏‘ (IVF) ·≈â«·∫àß‰¢à∑’Ëºà“π IVF ‡ªìπ 2 °≈ÿà¡‡∑à“Ê°—π ‡æ◊ËÕ‡¢â“

°√–∫«π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬ (IVF) ‚¥¬°≈ÿà¡∑’Ë 1 º ¡°—∫πÈ”‡™◊ÈÕ·¢Áß‚§∑’Ëº ¡ PS ·≈–°≈ÿà¡∑’Ë 2 º ¡°—∫

(GTLS) ®“°π—Èπ‡æ“–‡≈’È¬ßµ—«ÕàÕπµàÕ‰ª 7 «—π ´÷Ëßæ∫«à“ ®”π«πµ—«ÕàÕπ∑’Ë‡®√‘≠ Ÿà√–¬– 2 ‡´≈≈å (48.11VS

49.05) ·≈–¡Õ√Ÿ√à“À√◊Õ∫≈“ ‚µ´’ µå (16.33 VS 16.48 ) „π°≈ÿà¡ PS ·≈–°≈ÿà¡ GTLS ‰¡à¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß¡’π—¬ ”§—≠ (P>0.05) ß“π«‘®—¬§√—Èßπ’È‡æ◊ËÕ‡ªìπ°“√√«∫√«¡¢âÕ¡Ÿ≈ ‡°’Ë¬«°—∫°“√§«∫§ÿ¡‡™◊ÈÕ·∫§∑’‡√’¬

¡—¬‚§æ≈“ ¡à“ ¬Ÿ‡√’¬ æ≈“ ¡à“ ¥â«¬¬“ªØ‘™’«π–™π‘¥µà“ßÊ ∑’Ë„ à≈ß„π¬“≈–≈“¬πÈ”‡™◊ÈÕ ·≈–»÷°…“º≈

¢â“ß‡§’¬ß

§” ”§—≠ : ¬“ªØ‘™’«π– πÈ”‡™◊ÈÕ‚§·™à·¢Áß IVF

INTRODUCTION

Infertility and uterine inflammation happen

when dairy cows are inseminated with contami-

nated semen such as the positive or negative

bacterias; Mycoplasmas and Ureaplasma(Afshar,

1975; Eaglesome, et al., 1992; Kirbride, 1987).

Infectious microbes primarily caused the impair-

ment in reproductive organs of dairy cows and

resulting in infertility, early embryonic death and

abortion. In 1967 Erno et al., found that Myco-

plasma bovis and Mycoplasmas bovigenitalium

were the cause of infertility and abortion. Using

contaminated semen in a dairy herd, the pregnancy

rate was lower than the usual pregnancy rate in

mating season (Gaines et al., 1988). Although there

was 94% of Ureaplasma diversum in semen, itûs

quality and Siresû health were not impaired. (Yokoki

et al., 1985) Shin et al., (1988) showed that four

antibiotics such as Gentamycin, Tylosin, Lincomy-

cin and Spectinomycin (GTLS) could be used

together to control the population of Mycoplasmas

and Ureaplasma in semen. At the Bull Center,

belonged to the Department of Livestock Develop-

ment, Penicillin and Streptomycin (PS) have been

used in semen processing. In 1996 Mycoplasmas

and Ureaplasma were found in Thai bovine semen

by Ratanapaskon et al., Then GTLS would be

chosen instead of PS in deep frozen semen

processing in the Bull Center. This study was

conducted to compare the effect of two different

antibiotic groups: group1(PS) and group2(GTLS) in

bovine frozen semen on in vitro produced embry-

onic development.
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MATERIALS AND METHODS

Semen preparation

Semen was collected from 6 Holstein bulls

using artificial vagina. Collected semen from each

bull was diluted with egg-yolk tris glycol extender

(semen:extender as 1:5). Then it was equally

divided into 2 portions, the first portion (PS) was

mixed with Penicillin 1,000i.u./ml and Streptomy-

cin 1,000 µg/ml and the second one (GTLS) was

mixed with Gentamycin 250 µg/ml, Tylosin 50 µg/

ml, Lincomycin 150 µg/ml and Spectinomycin 300

µg/ml. The both mixed semen in 0.25ml. straws

were cryopreserved by Paillete Techinique

(Dieten,1976). Frozen semen samples were ran-

domly determined for motility and morphology

quality examination according to Largerof, 1962.

(Table 1). They were also randomly tested for

pathogenic bacterial contamination by Primary test

and Secodary test (Cowan and Steel,1974). For

Mycoplasma test, semen sample was cultured in

Hayflick medium for 7 days then cultured in

Hayflick agar at 37°C, 5%CO2. After that the

Mycoplasma species was identified by Polymerase

chain reaction (Kobayashi et al.,1998). And for

Ureaplasma test, semen sample was cultured in

Taylor-Robinson medium according to method of

Tanticharoenyos et al.,1999.(Table2). Only one

Table 1 The average after thawing motility of the two groups of sperm sample added by Penicillin

1,000 iu/ml and Streptomycin 1,000 µg/ml in group 1 and by 2Gentamycin 250 µg/ml, Tylosin

50 µg/ml, Lincomycin 150 µg/ml and Spectinomycin 300 µg/ml

Sires The sperm motility rate (%)

PS1 GTLS2

1 48 45

2 47 44

3 47 42

4 45 43

5 43 44

6 51 46

Total average 46.8 44.0

1 Penicillin 1,000 iu/ml and Streptomycin 1,000 µg/ml
2 Gentamycin 250 µg/ml, Tylosin 50 µg/ml, Lincomycin 150 µg/ml and Spectinomycin 300 µg/ml
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semen batch yielded best quality of after-thawed

motility and morphology as well as negative test

results of Pathogenic bacteria, Ureaplasma and

Mycoplasma was used for in vitro fertilization in

this experiment.

Oocytes recovery and in vitro maturation

(IVM) Bovine ovaries were obtained from abattoir

and immatured oocytes were collected according

to Yiengvisavakul et al, 1999. In brief, ovaries were

transported to the laboratory in 35°C physiological

saline (0.9% w/v NaCl) in an insulated container

within 3 hours of recovery. The ovaries were

washed twice in fresh PBS prior oocyte collection.

The ovarian surfaces were sliced in a checker-

board pattern with a sterile razor blade then

oocytes were released by shaking the sliced ovary

in oocyte collecting medium. Cumulus-oocyte-

complexes(COC), immatured oocytes surrounded

by at least 3 layers of compact follicular cells, were

picked up under stereomicroscope. COC washing

procedure used in this study, based on the

methodology recommended by the International

Embryo Transfer Society (IETS) (Stringfellow and

Seidel, 1990). Each group of 10 COC was washed

10 times successively in Dulbecco-PBS. All 10

washed medium of each group were pooled,

centrifuged and the sediment was cultured for

Table 2 The numble of Ureaplasma (CCU/ml)1 and Mycoplasmas (CFU/ml)2 in the fresh semen and

frozen treated with PS and GTLS.

sires Fresh semen Frozen semen

PS3 GTLS4

Ureaplasma Mycoplasma Ureaplasma Mycoplasma Ureaplasma Mycoplasma

1 104 103 103 - - -

2 105 104 105 - - -

3 107 103 105 10 - -

4 - - - - - -

5 106 104 105 104 - -

6 - - - - - -

1 CCU/ml color changing unit
2 CFU/ml colony forming unit
3 Penicilin 1,000 iu/ml Streptomycin 1,000 µg/ml
4 Gentamycin 250 µg/ml, Tylosin 50 µg/ml, Lincomycin 150 µg/ml Spectinomycin 300 µg/ml
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isolation of pathogenic bacteria, Ureaplasma and

Mycoplasma (Riddell et al, 1989; Cowan and Steel,

1974; Kobayashi et al., 1988 and Tanticharoenyos

et al., 1999). The washed COC were in vitro

matured (IVM) in TCM-199, 5% fetal bovine serum

(Mycoplasma screened, virus screened, Gibco

BRL, Life Technologies), 38°C, 5%CO2, 20-22

hours (Yiengvisavakul et al,1997). However, any

groups of COC used in in vitro fertilization (IVF)

were not included in statistical analysis if their

washed medium cultures showed positive results

of any of pathogenic bacteria or Ureaplasma or

Mycoplasma.

In vitro fertilization (IVF) and in vitro cul-

ture (IVC) The IVM oocytes were randomly

divided into 2 groups and were inseminated by

semen freed of any of pathogenic bacteria or

Ureaplasma or Mycoplasma as mentioned earlier.

The group 1 IVM oocytes (PS) was in vitro fertilized

by the semen mixed with Penicillin and Streptomy-

cin while the group 2 (GTLS) was in vitro fertilized

by the semen mixed with Gentamycin, Tylosin,

Lincomycin and Spectinomycin. A method of

swim-up described previously (Bielanski and

Loewen,1994) was used to prepare spermatozoa

for IVF. The IVM oocytes were vitro fertilized with

approximately 1×106sperm/ml in IVF-TALP, incu-

bated at 38°C°, 5%CO2, 18 hours. After IVF the

embryos were cultured for another 7 days in TCM-

199, 38°C°, 5%CO2 (Xu et al.,1992). The embry-

onic development at cleavage stage (2-cell) was

Table 3 The stage of embryos after being in vitro fertilized by semen from the two groups added with

different antibiotics.

Antibiotics Embryo at the stage of two cells Embryo at the stage of Morula or Blastocyst

(%) (%)

PS1 84.11a 16.33b

(n=240)3 (n=111)4

GTLS2 49.05a 16.48b

(n=240)3 (n=117)4

Mean 48.59 16.40

1 Penicillin 1,000 iu/ml ·≈– Streptomycin 1,000 µg ml
2 Gentamycin 250 µg/ml, Tylosin 50 µg/ml, Lincomycin 150 µg/ml ·≈– Spectinomycin 300 µg/ml
3 the number of fertilized eggs.
4 the number of embryos at the stage of two cells.
ab No significant difference in the same column (P>0.05).
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determined 72 hours after insemination while

morular/blastocyst stage were assessed on day 7

after insemination (Kanagawa et al.,1995). The

experiments were repeated 5 times and data of

embryonic developmental competency was

analyzed using t-test (IRRISTAT, version3/93,

Biometric Unit, International Rice Research Insti-

tute, Philippines).

RESULTS AND DISCUSSION.

The sperm after thawing in the first group

added with PS had 46.8% of motility rate litter

higher than the second one that had only 44.0%

(Table 1). Both groups had the same quality and

higher than 40% of the standard. The efficacy of

GTLS was completely higher than PS when com-

pared with the colony count of Mycoplasmas and

Ureaplasma 100% Vs 50% (Table 2).

To check the effect of GLTS and PS added

in semen on the quality of sperm by using fertility

rate, the method of IVF was applied to the

experiment 2. In this experiment, semen with

Mycoplasmas and Ureaplasma were used in the

fertility test. There was a report of Kirbirde in 1987

and a report of Eaglesome in 1992 indicated that

Mycoplasmas and Ureaplasma had the effect on

fertility if they contaminated in semen.

The results of the experiment 2 were

shown in Table3. The number of embryos at the

stage of two cells and at the stage of Morula or

Blastocyst in both groups added with PS and GTLS

were not significantly different; 48.11 Vs 49.05;

16.33 Vs 16.48 respectively (P>0.05). There was a

report from Bielanski et al, 1999 that the contami-

nated semen with Mycoplasma causes lower

number of embryos at the stage of Blastocyst that

the semen without this microorganism when used

in IVF

There was evidence by scanning with an

electron microscope that this microorganism at-

tached to spermûs acrosome and tail (Busolo et al.,

1984). It was also found that Mycoplasmas could

invade into sperm cells or embryos and thus could

survive. (Riddle et al., 1989; Kalugden et al., 1996)

From those reports, the cause of early embryonic

death was due to Mycoplasmas and Ureaplasma.

To control any pathogenic bacteria in semen

including Mycoplasmas and Ureaplasma efficiently,

GTLS was better than PS (Shin et al., 1988 and

Bousseau et al., 1998).
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Abstract

Eighty 8-week-old Japanese quails were divided into 4 groups of 20 each. Three kinds of commercial

live virus avipox vaccines were separately immunized in quails with fowl pox (Weybridge and Gibbs strains)

and pigeon pox (attenuate strain), respectively and the control group was applied with normal saline. The

major objective of this study was to assess the cross-protection between each of these vaccine strains

and the quail poxvirus NK992/43 isolate obtained from the south of Thailand. By exhibiting typical pox

infection after challenge, their immunities were challenged 14 days post-vaccination with the quail

poxvirus. The percentages of vaccinated quails protected following challenge were 25% in the group that

was immunized with fowl pox Weybridge strain and 85-90% both in the remaining groups. Based upon

this assessment, it could be concluded that the Weybridge strain of fowl pox vaccine did not offer

significant protection against challenge. Conversely, fowl pox (Gibbs strain) and pigeon pox vaccines were

»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√ —µ«·æ∑¬å¿“§„µâ Õ.∑ÿàß ß ®.π§√»√’∏√√¡√“™ 80010
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excellent protectable from challenge (>80%) due to these vaccine strains could share immunologic

relationship with the quail poxvirus NK992/43 isolate. Moreover, quail pox vaccine is not be used

commercially in Thailand, thus, both fowl pox (Gibbs strain) and pigeon pox vaccines tested may be good

vaccine candidates for control of quail pox virus NK992/43 isolate obtained from the south of Thailand.

Keywords: Japanese quail, quail poxvirus, fowl pox vaccine, pigeon pox vaccine, cross-protection

∫∑§—¥¬àÕ

»÷°…“ª√– ‘∑∏‘¿“æ¢Õß«—§´’π‡™◊ÈÕ‡ªìπ‚√§Ωï¥“…„π —µ«åªï° 3 ™π‘¥ ∑’Ëº≈‘µ·≈–®”Àπà“¬„π√Ÿª°“√

§â“‡æ◊ËÕ„™âªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“ “¬æ—π∏ÿå NK992/43 ∑’Ë·¬°‰¥â®“°π°°√–∑“‰¢à (Japa-

nese quail) „π¿“§„µâ¢Õßª√–‡∑»‰∑¬ ‚¥¬·∫àßπ°°√–∑“Õ“¬ÿ 8  —ª¥“Àå‡ªìπ 4 °≈ÿà¡Ê≈– 20 µ—« ∑”

«—§´’π„ππ°°√–∑“®”π«π 3 °≈ÿà¡ ·µà≈–°≈ÿà¡„Àâ«—§´’π 1 ™π‘¥  à«π°≈ÿà¡§«∫§ÿ¡„™â«‘∏’©’¥ “√≈–≈“¬πÈ”

‡°≈◊Õ Õ’° 14 «—πµàÕ¡“®÷ß©’¥‡™◊ÈÕæ‘…∑—∫¥â«¬‡™◊ÈÕ‰«√— ∑âÕß∑’ËΩï¥“…π°°√–∑“‡æ◊ËÕ»÷°…“§«“¡§ÿâ¡‚√§¢â“¡

°—π‚¥¬µ√«®≈—°…≥–°“√‡°‘¥√Õ¬‚√§¢Õß‚√§Ωï¥“… æ∫«à“π°°√–∑“°≈ÿà¡·√°∑’Ë∑”«—§ ’́πΩï¥“…‰°à “¬æ—π∏ÿå

Weybridge ´÷Ëß‡ªìπ™π‘¥∑’Ëº≈‘µ„πª√–‡∑»‰∑¬¡’§«“¡§ÿâ¡‚√§ 25%  à«ππ°°√–∑“°≈ÿà¡∑’Ë 2 ·≈–°≈ÿà¡∑’Ë 3

∑”«—§´’πΩï¥“…‰°à “¬æ—π∏ÿå Gibbs ·≈–«—§´’πΩï¥“…π°æ‘√“∫´÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ë∂Ÿ°∑”„ÀâÕàÕπ°”≈—ß≈ß

µ“¡≈”¥—∫ ‚¥¬«—§´’π∑—Èß Õßº≈‘µ®“°µà“ßª√–‡∑»¡’§«“¡§ÿâ¡‚√§ 85-90% ‡∑à“°—π ‚¥¬Õ¬Ÿà„π√–¥—∫∑’Ë

 “¡“√∂ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰¥â (¡“°°«à“ 80%) ¢≥–∑’Ë„πªí®®ÿ∫—πª√–‡∑»‰∑¬¬—ß‰¡à¡’°“√„™â«—§´’πΩï¥“…

 ”À√—∫π°°√–∑“‚¥¬‡©æ“– º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ “¡“√∂π”∑—Èß«—§´’πΩï¥“…‰°à “¬æ—π∏ÿå Gibbs

À√◊Õ«—§´’πΩï¥“…π°æ‘√“∫ ¡“„™âªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“ “¬æ—π∏ÿå NK992/43 ∑’Ë·¬°‰¥â

®“°¿“§„µâ¢Õßª√–‡∑»‰∑¬‰¥â

§” ”§—≠ : π°°√–∑“, ‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“, «—§´’πΩï¥“…‰°à, «—§´’πΩï¥“…π°æ‘√“∫, §«“¡§ÿâ¡‚√§

¢â“¡°—π

§”π”

‚√§Ωï¥“…„π —µ«åªï°‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ
‰«√— „π Genus Avipoxvirus æ∫‰¥â∑—Èß„π —µ«åªï°
‡≈’È¬ß·≈– —µ«åªï°ªÉ“¡“°°«à“ 60 ™π‘¥ (Tripathy and
Reed 1998; Bolte et al., 1999) ·µà¡—°‰¡à°àÕ„Àâ‡°‘¥
§«“¡ Ÿ≠‡ ’¬Õ¬à“ß√ÿπ·√ß ¬°‡«âπ„π°√≥’°“√
‡≈’È¬ßª≈àÕ¬µ“¡∏√√¡™“µ‘®–¡’‚Õ°“ µ‘¥‡™◊ÈÕÕ¬à“ß
√ÿπ·√ß‰¥â‡π◊ËÕß®“°°“√ ÿ¢“¿‘∫“≈∑’Ë‰¡à¥’ ‡™◊ÈÕ‰«√— 

®÷ß “¡“√∂ºà“π‡¢â“∑“ß∫“¥·º≈‰¥âßà“¬·≈–¡’
·¡≈ß¥Ÿ¥‡≈◊Õ¥ ‡™àπ ¬ÿß √‘Èπ ‡ªìπæ“À– ”§—≠„π
°“√π”‚√§ À√◊ÕÕ“®‡π◊ËÕß®“°¡’°“√µ‘¥‡™◊ÈÕ·∫∫
diphtheritic form ·≈–/À√◊Õ¡’°“√µ‘¥‡™◊ÈÕ‰«√— ·≈–
·∫§∑’‡√’¬Õ◊ËπÊ·∑√°´âÕπ ∑”„Àâ‚√§∑«’§«“¡
√ÿπ·√ß¡“°¬‘Ëß¢÷Èπ (Tripathy and Reed, 1997)  à«π
„π°√≥’°“√‡≈’È¬ß‡ªìπ√–∫∫ø“√å¡¡—°‰¡à§àÕ¬æ∫
ªí≠À“°“√√–∫“¥¢Õß‚√§‡æ√“–¡’°“√„™â«—§´’π
ªÑÕß°—π‚√§™π‘¥∑’Ë‡À¡“– ¡ ‚¥¬¡—°„™â«—§´’π
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Ωï¥“…®“°‡™◊ÈÕ‰«√— ∑’Ë®”‡æ“–°—∫™π‘¥¢Õß —µ«å (host
specific) À√◊Õ«—§´’π™π‘¥√«¡À≈“¬ ªï™’ å (multiva-
lent vaccine)

‡π◊ËÕß®“°‡™◊ÈÕ‰«√— ‚√§Ωï¥“…∫“ß™π‘¥ ‡™àπ
fowl pox, pigeon pox, turkey pox ·≈– canary pox
¡’§«“¡ —¡æ—π∏å∑“ß antigenicity µàÕ°—π ‚¥¬æ∫
«à“‰°à “¡“√∂µ‘¥‡™◊ÈÕ pigeon pox ‰¥â·µà· ¥ß
Õ“°“√‰¡à√ÿπ·√ß „π∑“ß°≈—∫°—π‰°à “¡“√∂ √â“ß
¿Ÿ¡‘§ÿâ¡‚√§µàÕ‡™◊ÈÕ pigeon pox ‰¥â (‡°√’¬ß»—°¥‘Ï, 2536;
Tripathy and Reed, 1997) À√◊ÕÕ’°°√≥’Àπ÷Ëß‡™àπ ¡’
°“√»÷°…“æ∫§«“¡·µ°µà“ß°—π∑“ß antigenicity
√–À«à“ß psittacine pox °—∫ mynah pox ®÷ß‡ªìπ
 “‡Àµÿ„Àâπ°∑—È ß Õß™π‘¥π’È ‰¡à “¡“√∂ √â“ß
¿Ÿ¡‘§ÿâ¡°—π¢â“¡°—πµàÕ°“√µ‘¥‡™◊ÈÕ‰«√— ∑—Èß Õß‰¥â
(Boosinger et al., 1982; Reed and Fatunmbi, 1993)

¡’ √ “ ¬ ß “ π À ≈ “ ¬ © ∫— ∫ ‰ ¥â ° ≈à “ « ∂÷ ß
ª√– ‘∑∏‘¿“æ¢Õß«—§´’πΩï¥“… —µ«åªï°µà“ß™π‘¥
°—π‡æ◊ËÕ»÷°…“À√◊Õπ”¡“„™âªÑÕß°—π°“√µ‘¥‡™◊ÈÕ¢â“¡
°—π ´÷Ëß¡’∑—Èß«—§´’π∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√ √â“ß
¿Ÿ¡‘§ÿâ¡°—π¢â“¡°—π‰¥â·≈–«—§´’πÕ’°À≈“¬™π‘¥∑’Ë‰¡à
 “¡“√∂°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π¢â“¡°—π πƒæ≈
·≈–§≥– (2544) √“¬ß“π°“√·¬°‡™◊ÈÕ‰«√— Ωï¥“…
„π‡ªì¥°“°’ ·≈–∑¥ Õ∫§«“¡§ÿâ¡‚√§„π‡ªì¥‚¥¬
„™â«—§´’πΩï¥“…‰°à´÷Ëßæ∫«à“«—§´’πΩï¥“…‰°à‰¡à§ÿâ¡
‚√§µàÕ°“√µ‘¥‡™◊ÈÕΩï¥“…‡ªì¥ Hertig et al. (1997)
·≈– Singh et al. (2000) √“¬ß“π°“√Õÿ∫—µ‘´È”¢Õß
‚√§Ωï¥“…„πø“√å¡‰°à∑’Ë¡’ª√–«—µ‘‡§¬∑”«—§´’π
ªÑÕß°—π‚√§π’È  ´÷Ëß§“¥«à“Õ“®‡°‘¥®“°§«“¡
·ª√ª√«π∑“ßæ—π∏ÿ°√√¡ (genetic variation) ¢Õß
‡™◊ÈÕ‰«√— À√◊Õ¡’‡™◊ÈÕ‰«√— ™π‘¥Õ◊Ëπ ‡™àπ reticuloen-
dotheliosis virus (REV) ‡¢â“‰ªÕ¬Ÿà‡ªìπ à«π
ª√–°Õ∫„π¬’‚π¡¢Õß fowl pox virus ∑”„Àâ
≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰«√— ‡ª≈’Ë¬π‰ª
‡™◊ÈÕ‰«√— Ωï¥“…®÷ßÕ“®¡’§«“¡√ÿπ·√ß¡“°¬‘Ëß¢÷Èπ

πÕ°®“°π’È Tripathy et al. (1975) ·≈– Fatunmbi
et al. (1995) √“¬ß“π°“√µ√«®æ∫‡™◊ÈÕ herpes virus
„ππ‘«‡§≈’¬ √à«¡°—∫‡™◊ÈÕ fowl pox virus „π‰´‚µ
æ≈“ ¡¢Õß‡´≈≈å‡¥’¬«°—π ®÷ßÕ“®‡ªìπ‰ª‰¥â«à“‡™◊ÈÕ
‰«√— ∑—Èß Õß™π‘¥π’È¡’°“√·≈°‡ª≈’Ë¬π¬’πµàÕ°—π
∑”„Àâ§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ‰«√— ‡ª≈’Ë¬π·ª≈ß‰ª
À√◊Õ‡™◊ÈÕ‰«√— ∑’Ë·ª≈°ª≈Õ¡π’ÈÕ“®‰ª‡ √‘¡ (enhance-
ment) „Àâæ¬“∏‘°”‡π‘¥¢Õß‚√§Ωï¥“…√ÿπ·√ß¡“°
¬‘Ëß¢÷Èπ∑”„Àâ°“√„™â«—§´’π‰¡à‰¥âº≈¥’‡∑à“∑’Ë§«√
πÕ°®“°π’È°√≥’«‘∏’°“√∑”«—§´’π∑’Ë‰¡à∂Ÿ°µâÕßÀ√◊Õ
‡À¡“– ¡¬—ß‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ°“√∑”
«—§´’π‰¡à “¡“√∂§ÿâ¡‚√§®“°°“√√–∫“¥„π∑âÕß∑’Ë
À√◊Õ®“°°“√µ‘¥‡™◊ÈÕ´È”‰¥â (Fatunmbi and Reed,
1996a ·≈– Fatunmbi and Reed, 1996b)

„πª√–‡∑»‰∑¬¡’°“√‡≈’È¬ßπ°°√–∑“
°√–®“¬Õ¬Ÿà∑—Ë«‰ª„π∑ÿ°¿“§¢Õßª√–‡∑»  à«π
„À≠à‡ªìππ°°√–∑“æ—π∏ÿå≠’ËªÿÉπ (Japanese quail,
Coturnix coturnix japonica) ®ÿ¥ª√– ß§åÀ≈—°¢Õß
°“√‡≈’È¬ß§◊Õ‡æ◊ËÕ∫√‘‚¿§‰¢à ø“√å¡π°°√–∑“„π
ª√–‡∑»‰∑¬∫“ß·Ààß¡’°“√π”«—§´’πΩï¥“…‰°à¡“
„™âªÑÕß°—π‚√§´÷Ëß„Àâº≈¥’ πƒæ≈ ·≈–§≥– (2545)
√“¬ß“π°“√·¬°‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“„π¿“§
„µâ¢Õßª√–‡∑»·≈–∑¥ Õ∫°“√µ‘¥‡™◊ÈÕ¢â“¡°—π„π
 —µ«å∑¥≈Õß æ∫«à“‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“
 “¡“√∂∑”„Àâ‰°à‡ªìπ‚√§‰¥â·µà· ¥ßÕ“°“√‰¡à
√ÿπ·√ß ·≈–¬—ß»÷°…“æ∫«à“π°°√–∑“ “¡“√∂µ‘¥
‡™◊ÈÕ‰«√— Ωï¥“…‰°à‰¥â

ªí®®ÿ∫—π„πª√–‡∑»‰∑¬¬—ß‰¡à¡’«—§´’πΩï¥“…
 ”À√—∫„™â„ππ°°√–∑“‚¥¬‡©æ“– ¥—ßπ—Èπ®ÿ¥
ª√– ß§å¢Õß°“√»÷°…“·≈–∑¥≈Õß§√—Èßπ’È ‡æ◊ËÕ
»÷°…“§«“¡ —¡æ—π∏å∑“ß¿Ÿ¡‘§ÿâ¡°—π (immunologic
relationship) √–À«à“ß‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“∑’Ë
·¬°‰¥â„π¿“§„µâ¢Õßª√–‡∑»‰∑¬°—∫«—§´’πΩï¥“…
‰°à 2  “¬æ—π∏ÿå ·≈–«—§´’πΩï¥“…π°æ‘√“∫ ‡æ◊ËÕ
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‡ªìπ·π«∑“ß„π°“√„™âÀ√◊Õ‡µ√’¬¡«—§´’π ”À√—∫
ªÑÕß°—π‚√§Ωï¥“…π°°√–∑“‚¥¬‡©æ“–

Õÿª°√≥å·≈–«‘∏’°“√

π°°√–∑“∑¥≈Õß
π°°√–∑“∑¥≈Õß (Japanese quail) Õ“¬ÿ 8

 —ª¥“Àå §≈–‡æ» ®”π«π 80 µ—« ®“°ø“√å¡
‡Õ°™π∑’Ë‰¡à‡§¬¡’ª√–«—µ‘°“√∑”«—§´’π·≈–°“√
√–∫“¥¢Õß‚√§Ωï¥“…¡“°àÕπ π”¡“‡≈’È¬ß„π§Õ°
 —µ«å ∑¥≈Õß¢Õß»Ÿπ¬å «‘ ®— ¬·≈–æ—≤π“°“√
 —µ«·æ∑¬å¿“§„µâ ‡ªìπ√–∫∫°√ß·¬°·≈–°“ß¡ÿâß
√Õ∫‚√ß‡√◊Õπ „ÀâÕ“À“√ ”‡√Á®√Ÿª Ÿµ√ ”À√—∫π°
°√–∑“·≈–πÈ”¥◊Ë¡‚¥¬‰¡à®”°—¥®”π«π

‡™◊ÈÕ‰«√— 
‡µ√’¬¡ 20% quail pox virus-infected CAM

suspension  “¬æ—π∏ÿå NK992/43 ∑’Ë·¬°‰¥â®“°
«‘°“√µÿà¡πŸπ∫πº‘«Àπ—ß∫√‘‡«≥·¢âß·≈–π‘È«‡∑â“¢Õß
π°°√–∑“À≈—ßºà“π°“√·¬°‡™◊ÈÕ„π‰¢à‰°àøí°¡“·≈â« 2
§√—Èß (¡’‰«√— ‰µ‡µÕ√å‡∑à“°—∫ 3×107 pock-forming
unit/¡≈.) (πƒæ≈ ·≈–§≥–2545) „™â‡ªìπµ—«Õ¬à“ß
‡™◊ÈÕ‰«√—  ”À√—∫©’¥‡™◊ÈÕæ‘…∑—∫

«—§´’π
„™â«—§´’πΩï¥“…‰°à‡™◊ÈÕ‡ªìπ®”π«π 2 ™π‘¥ ·≈–

«—§´’πªÑÕß°—π‚√§Ωï¥“…π°æ‘√“∫®”π«π 1 ™π‘¥
∑’Ë¡’®”Àπà“¬„π∑âÕßµ≈“¥ ™π‘¥∑’Ë 1 ‡ªìπ«—§´’π
Ωï¥“…‰°à “¬æ—π∏ÿå Weybridge ¡’‰«√— ‰µ‡µÕ√å‰¡à
πâÕ¬°«à“ 102 EID50/¡≈. ´÷Ëßº≈‘µ„πª√–‡∑»‰∑¬
 à«π™π‘¥∑’Ë 2 ·≈– 3 ‡ªìπ«—§´’π∑’Ëº≈‘µ®“°µà“ß
ª√–‡∑» ‰¥â·°à «—§´’πΩï¥“…‰°à “¬æ—π∏ÿå Gibbs*

·≈–«—§´’πΩï¥“…π°æ‘√“∫ “¬æ—π∏ÿå∑’Ë∂Ÿ°∑”„Àâ
ÕàÕπ°”≈—ß≈ß* ¡’‰«√— ‰µ‡µÕ√å‰¡àπâÕ¬°«à“ 102.8 ·≈–
105.6 EID50/¡≈. µ“¡≈”¥—∫

·ºπ°“√∑¥≈Õß
·∫àßπ°°√–∑“‡ªìπ 4 °≈ÿà¡Ê ≈– 20 µ—« °≈ÿà¡

∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡‰¡à∑”«—§´’π °≈ÿà¡∑’Ë 2, 3 ·≈–
4 ‡ªìπ°≈ÿà¡∑”«—§´’πΩï¥“…‰°à “¬æ—π∏ÿå Weybridge,
 “¬æ—π∏ÿå Gibbs ·≈–«—§´’πΩï¥“…π°æ‘√“∫ µ“¡
≈”¥—∫ °“√∑”«—§´’πΩï¥“…‰°à„™â«‘∏’·∑ß„µâªï°¢«“ 2
§√—Èß  à«π°“√∑”«—§´’πΩï¥“…π°æ‘√“∫„ππ°
°√–∑“¥—¥·ª≈ß‚¥¬„™â«‘∏’¥÷ß¢π∫√‘‡«≥‚§π¢“¢«“
¢π“¥æ◊Èπ∑’Ëª√–¡“≥ 1 µ√.´¡. ®“°π—Èπ„™â·ª√ß
®ÿà¡«—§´’π·≈–∂Ÿ∫√‘ ‡«≥∑’Ë¥÷ß¢πÕÕ°µ“¡«‘∏’∑’Ë
·π–π”‚¥¬ºŸâº≈‘µ ‡≈’È¬ßπ°°√–∑“·≈– —ß‡°µ√Õ¬
‚√§À≈—ß°“√∑”«—§´’ππ“π 14 «—π ®÷ß©’¥‡™◊ÈÕæ‘…∑—∫
‚¥¬„™â cotton swab ®ÿà¡„π 20% quail pox virus-
infected CAM suspension ∂Ÿ∫√‘‡«≥¡ÿ¡ª“°∑—Èß
 Õß¥â“π·≈–‚§π¢“¥â“π´â“¬∑’Ë¥÷ß¢πÕÕ°·≈â«·≈–
¢Ÿ¥„Àâ‡°‘¥·º≈µ“¡«‘∏’°“√¢Õß Winterfield and Reed
(1985) ·≈– Reed and Schrader (1989) „π
ª√‘¡“≥µ”·Àπàß≈– 20-25 µl. „ππ°°√–∑“∑ÿ°°≈ÿà¡
°“√∑¥≈Õß ‡≈’È¬ßπ°°√–∑“·≈– —ß‡°µÕ“°“√
µ‘¥µàÕ°—ππ“π 1 ‡¥◊Õπ À≈—ß©’¥‡™◊ÈÕæ‘…∑—∫

º≈

À≈—ß°“√∑”«—§´’π„ππ°°√–∑“∑¥≈Õß∑—Èß 3
°≈ÿà¡ µ√«®æ∫√Õ¬‚√§¡’≈—°…≥–‡ªìπ·º≈µÿà¡πŸπ
·≈–¡’ –‡°Á¥ ‡√’¬°√Õ¬‚√§‡©æ“–π’È«à“ çvaccine
takeé (Tripathy and Reed, 1997) (Figure 1) ´÷Ëß
æ∫„ππ°°√–∑“°≈ÿà¡∑’Ë∑”«—§ ’́πΩï¥“…‰°à “¬æ—π∏ÿå

* NOBILIS INTERVET INTERNATIONAL B.V., Boxmeer, the Netherlands
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Weybridge ®”π«π 90% (18/20)  ”À√—∫°≈ÿà¡∑’Ë
∑”«—§´’πΩï¥“…‰°à “¬æ—π∏ÿå Gibbs ·≈–°≈ÿà¡∑’Ë∑”
«—§´’πΩï¥“…π°æ‘√“∫ µ√«®æ∫√Õ¬‚√§®”π«π 85%
(17/20) ·≈– 95% (19/20) µ“¡≈”¥—∫ æ∫√Õ¬‚√§
‡À≈à“π’Èµ—Èß·µà«—π∑’Ë 4 ·≈– 5 ‡ªìπµâπ‰ª ·≈–À“¬
‰ª¿“¬„π 8-10 «—π À≈—ß°“√∑”«—§´’π

µ√«®æ∫√Õ¬‚√§Ωï¥“…„π«—π∑’Ë 5-7 À≈—ß
°“√©’¥‡™◊ÈÕæ‘…∑—∫„ππ°°√–∑“∑¥≈Õß∑—Èß 4 °≈ÿà¡
‚¥¬„ππ°°√–∑“°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë∑”«—§´’π
Ωï¥“…‰°à “¬æ—π∏ÿå Weybridge æ∫√Õ¬‚√§Ωï¥“…
Õ¬à“ß√ÿπ·√ß®”π«π 95% (19/20) ·≈– 75% (15/20)
µ“¡≈”¥—∫ ‚¥¬‡√‘Ë¡æ∫√Õ¬‚√§¡’≈—°…≥–‡ªìπµÿà¡
πŸπ∑—Èß∫√‘‡«≥¡ÿ¡ª“°·≈–√Ÿ¢ÿ¡¢π¢Õß‚§π¢“„π«—π
∑’Ë 4 À≈—ßÀ¬Õ¥‡™◊ÈÕ µàÕ¡“µÿà¡πŸπ‡À≈à“π’È®–‡ª≈’Ë¬π
‡ªìπµÿà¡πÈ”·≈–µÿà¡ÀπÕßµ“¡≈”¥—∫ µ—Èß·µà«—π∑’Ë 5
∂÷ß«—π∑’Ë 10 (Figure 2) ®“°π—Èπ√Õ¬‚√§¬—ß§ßÕ¬Ÿà
·≈–‡√‘Ë¡·Àâß‡ªìπ –‡°Á¥¿“¬„π«—π∑’Ë 10-14 ·≈–
À“¬‡ÕßÀ≈—ß®“°π—Èπ¿“¬„π 1-2  —ª¥“ÀåµàÕ¡“
 à«ππ°°√–∑“°≈ÿà¡∑’Ë∑”«—§´’πΩï¥“…‰°à “¬æ—π∏ÿå
Gibbs ·≈–°≈ÿà¡∑’Ë∑”«—§´’πΩï¥“…π°æ‘√“∫ æ∫
√Õ¬‚√§·∫∫‰¡à√ÿπ·√ß®”π«π 10-15 % (2-3µ—«)
‡∑à“°—π (Table 1)

«‘®“√≥å

π°°√–∑“∑—Èß 3 °≈ÿà¡ ¿“¬À≈—ß®“°°“√∑”
«—§´’πµ√«®æ∫«‘°“√µÿà¡πŸπ·≈–·º≈ –‡°Á¥À√◊Õ
‡√’¬°«à“ çvaccine takeé ¿“¬„π 4-10 «—π ´÷Ëß
 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Tripathy and Reed (1997)
‚¥¬°≈à“««à“ vaccine take §«√®–‡°‘¥¿“¬„π 7-10
«—πÀ≈—ß°“√∑”«—§´’π ¥—ßπ—Èπ®÷ß°≈à“«‰¥â«à“π°
°√–∑“·µà≈–°≈ÿà¡¡’°“√µÕ∫ πÕßµàÕ«—§´’π·µà≈–
™π‘¥∑—Èß 3 ™π‘¥ „π°√≥’À“°‰¡àæ∫°“√‡°‘¥«‘°“√
¥—ß°≈à“«Õ“®‡π◊ËÕß®“°π°°√–∑“¡’¿Ÿ¡‘§ÿâ¡°—πµàÕ

Figure 1 An 8-week old Japanese quail experi-

mentally immunized with pigeon pox

vaccine, There was proliferative and

scabby lesion on the site of vaccination

called “vaccine take” (tip of forceps) at

4-10 days post-immunization.

Figure 2 Japanese quails at 8-week old

experimentally vaccinated with fowl

pox vaccines (Weybridge strain, right)

and (Gibbs strain, left) and challenged

with quail poxvirus NK992/43 isolate,

14 days post-vaccination. There was

proliferation of skin and accumulation

of crusty exudate over the surface

(arrow) of lateral thigh from Japanese

quail immunized with the Weybridge

strain compared with the other

uninfected one.
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‚√§Ωï¥“…Õ¬Ÿà°àÕπ·≈â«À√◊Õª√‘¡“≥¢Õß«—§´’π∑’Ë„™â
‰¡à‡æ’¬ßæÕÀ√◊ÕÕ“®‡°‘¥®“°«‘∏’°“√∑”«—§´’π‰¡à
‡À¡“– ¡ ‡ªìπº≈„Àâ°“√∑”«—§ ’́π‰¡à„Àâ§«“¡§ÿâ¡
‚√§µàÕ°“√µ‘¥‡™◊ÈÕ‰«√— Ωï¥“… (Fatunmbi and Reed,
1996a; Tripathy and Reed, 1997)

Winterfield et al. (1985) ·≈– Reed and
Schrader (1989) ‰¥â»÷°…“«‘∏’°“√∑”«—§´’πΩï¥“…∑’Ë
·¬°‰¥â®“°‰°àß«ß‚¥¬«‘∏’·∑ßªï°·≈–„Àâ«—§´’π‡¢â“
∑“ß√Ÿ¢ÿ¡¢π¢Õß‚§π¢“ ®“°π—Èπ®÷ß©’¥‡™◊ÈÕæ‘…∑—∫
¥â«¬‰«√— Ωï¥“…∑’Ë·¬°‰¥â®“°‰°àß«ß æ∫«à“°“√„Àâ
«—§´’π∑“ß√Ÿ¢ÿ¡¢π¢Õß‚§π¢“¡’ª√– ‘∑∏‘¿“æ„π
°“√ªÑÕß°—π‚√§‰¥â Ÿß∂÷ß 100% ¢≥–∑’Ë«‘∏’·∑ßªï°
ªÑÕß°—π‚√§‰¥â‡æ’¬ß 75% ´÷Ëß„π°√≥’«‘∏’·∑ßªï°π’È
∂◊Õ«à“‰¡à„Àâº≈§ÿâ¡‚√§‡æ√“–µË”°«à“ 80-90%
(Tripathy, 1996; Tripathy and Reed, 1997) „π
¢≥–‡¥’¬«°—π°“√„Àâ«—§´’π‡¢â“∑“ß√Ÿ¢ÿ¡¢π¬—ß¡’¢âÕ
§«√√–«—ß„π¢≥–¥÷ß¢πÕÕ°‡æ◊ËÕ„Àâ√Ÿ¢ÿ¡¢π‡ªî¥π—Èπ
À“°¡’‡≈◊Õ¥‰À≈®–∑”„Àâ¢—¥¢«“ß°“√¥Ÿ¥´÷¡«—§´’π
‡¢â“∑“ß√Ÿ¢ÿ¡¢π πÕ°®“°π’È°“√»÷°…“¢Õß
Winterfield and Reed (1985) æ∫«à“ π°°√–∑“

Coturnix ‰¡à¡’ªØ‘°‘√‘¬“µÕ∫ πÕß¿“¬À≈—ß°“√∑”
«—§´’πΩï¥“…‰°à·≈–π°æ‘√“∫‚¥¬«‘∏’·∑ßªï° ·µà
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫π°°√–∑“ Bobwhite ·≈â«
æ∫«à“¡’°“√µÕ∫ πÕß‰¥â¥’‡æ√“–æ∫°“√‡°‘¥ vac-
cine take ‰¥â¡“° Õ“®‡π◊ËÕß®“°§«“¡·µ°µà“ß
∑“ß “¬æ—π∏ÿå¢Õßπ°°√–∑“ (genetic differences)
À√◊ÕÕ“®‡ªìπ‰ª‰¥â«à“°“√„Àâ«—§´’π∑“ß„µâªï°¡’°“√
‡Àπ’Ë¬«π”„Àâ‡°‘¥ vaccine take ‰¥âπâÕ¬°«à“‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫«‘∏’Õ◊ËπÊ ‡™àπ °“√„Àâ«—§´’π∑“ß
º‘«Àπ—ß∑’Ë‡°‘¥∫“¥·º≈À√◊Õ„Àâ∑“ß√Ÿ¢ÿ¡¢π¢Õß‚§π
¢“ ·≈– Winterfield and Reed (1985) ¬—ßæ∫«à“„π
‰°à∑¥≈Õß∑’Ë∑”«—§´’π psittacine pox virus ‚¥¬
°“√·∑ßªï°‰¡àæ∫°“√‡°‘¥ vaccine take ‡≈¬ ·µà
¿“¬À≈—ß¡’°“√©’¥‡™◊ÈÕæ‘…∑—∫¥â«¬‰«√— ™π‘¥
‡¥’¬«°—πæ∫«à“‰°à∑¥≈Õß∑ÿ°µ—«¡’§«“¡§ÿâ¡‚√§µàÕ
‡™◊ÈÕ‰«√— π’È °“√»÷°…“¢Õß Boosinger et al. (1982)
æ∫«à“Õ“®‰¡àæ∫°“√‡°‘¥ vaccine take ¿“¬À≈—ß
°“√∑”«—§´’π‚¥¬«‘∏’·∑ßªï°‡æ√“–µ”·Àπàß·≈–
ª√‘¡“≥¢Õß°“√∑”«—§´’ππâÕ¬®π‰¡à “¡“√∂
°√–µÿâπ„Àâ‡°‘¥ vaccine take ‰¥â‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

Table 1 Response of Japanese quails vaccinated with fowl pox (Weybridge and Gibbs strains) and

pigeon pox (attenuate strain) vaccines and then challenged with quail poxvirus NK992/43

isolate.

Vaccine Reaction from challenge (no. of affected bird/total of 20)

virus Week 1 Week 2 Week 3 Week 4

*LT *BC LT BC LT BC LT BC

Unvaccinated 17 18 19 17 14 15 9 0

Fowl pox (Weybridge) 13 8 13 15 10 9 4 0

Fowl pox (Gibbs) 3 2 2 1 0 0 0 0

Pigeon pox 2 0 3 1 1 0 0 0

*LT = left lateral thigh *BC = both angle of beak commissures
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°—∫°“√∑”«—§´’π‚¥¬«‘∏’¢Ÿ¥º‘«Àπ—ß„Àâ‡°‘¥∫“¥·º≈
À√◊Õ„Àâ«—§´’π∑“ß√Ÿ¢ÿ¡¢π¢Õß‚§π¢“´÷Ëß¡’æ◊Èπ∑’Ë·≈–
ª√‘¡“≥¢Õß«—§´’π¡“°°«à“®÷ß —ß‡°µæ∫ vaccine
take ‰¥âßà“¬ ¥—ßπ—Èπ®“°°“√»÷°…“§«“¡§ÿâ¡‚√§
¢â“¡°—π„π°“√∑¥≈Õß§√—È ßπ’È´÷Ë ß„™âπ°°√–∑“
∑¥≈Õß∑’Ëπ”¡“®“°ΩŸß∑’Ë‰¡à‡§¬¡’ª√–«—µ‘°“√∑”
«—§´’πÀ√◊Õ°“√√–∫“¥¢Õß‚√§Ωï¥“…¡“°àÕπ ·≈–
∑”«—§´’π‚¥¬«‘∏’°“√·∑ßªï° ”À√—∫«—§´’πΩï¥“…‰°à
∑—Èß 2  “¬æ—π∏ÿå  ”À√—∫«—§´’πΩï¥“…π°æ‘√“∫„™â
«‘∏’∑”«—§´’π∑’Ë‚§π¢“µ“¡§”·π–π”¢ÕßºŸâº≈‘µ
µàÕ¡“¿“¬À≈—ßµ√«®æ∫ vaccine take „ππ°
°√–∑“∑¥≈Õß∑ÿ°°≈ÿà¡¡“°°«à“ 80% ¥—ßπ—Èπ®÷ß∂◊Õ
‰¥â«à“ª√‘¡“≥·≈–«‘∏’°“√∑”«—§´’π∑—Èß 3 ™π‘¥π’È
‡À¡“– ¡ ”À√—∫π°°√–∑“ ·¡â«à“ºŸâº≈‘µ«—§´’π∑—Èß
3 ™π‘¥π’È®–‰¡à‰¥â·π–π”„Àâ„™â„ππ°°√–∑“°Áµ“¡

ª√‘¡“≥¢Õß‡™◊ÈÕ‰«√— Ωï¥“…∑’Ë‡À¡“– ¡„π
°“√©’¥æ‘…∑—∫ Winterfield and Hitchner (1965),
Boosinger et al. (1982) ·≈– Winterfield and Reed
(1985) ‰¥â»÷°…“„π‰°à∑¥≈Õß·≈–·π–π”„Àâ„™â
‰«√— ‰µ‡µÕ√å 105EID50/¡≈.  ”À√—∫°“√∑¥≈Õßπ’È
‰¥â©’¥‡™◊ÈÕæ‘…∑—∫∑’Ë¡’‰µ‡µÕ√å 3×107PFU/¡≈. ‚¥¬«—¥
‰µ‡µÕ√å®“°®”π«π pock ∫π CAM ¢Õß‰¢à‰°àøí°
(Villegas, 1998) ́ ÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Singh
et al. (2000) ∑’Ë„™â‰«√— ‰µ‡µÕ√å‡∑à“°—∫ 105PFU/¡≈.
·µà‡π◊ËÕß®“°¬—ß‰¡à¡’ºŸâ„¥∑”°“√»÷°…“§«“¡§ÿâ¡
‚√§‰«√— Ωï¥“…„ππ°°√–∑“ ¥—ßπ—Èπ®÷ß∂◊Õ‰¥â«à“
ª√‘¡“≥¢Õß‡™◊ÈÕ‰«√— ∑’Ë©’¥æ‘…∑—∫‰ªπ—Èπ¡’§«“¡
‡À¡“– ¡·≈– “¡“√∂„™âª√–‡¡‘πª√– ‘∑∏‘¿“æ
‡æ◊ËÕ»÷°…“§«“¡§ÿâ¡‚√§‰¥â ®“°°“√»÷°…“§«“¡
§ÿâ¡‚√§„ππ°°√–∑“∑’Ë∑”«—§´’π 3 ™π‘¥π’È ®÷ßæ∫«à“
«—§´’πΩï¥“…‰°à “¬æ—π∏ÿå Weybridge ‰¡à„Àâº≈§ÿâ¡
‚√§µàÕ°“√µ‘¥‡™◊ÈÕ‰«√— ‚√§Ωï¥“…π°°√–∑“
‡π◊ËÕß®“°¡’§«“¡§ÿâ¡‚√§‡æ’¬ß 25% ´÷Ëß‡ªìπ‰ª‰¥â
«à“«—§´’πªÑÕß°—π‚√§Ωï¥“…‰°à™π‘¥π’È¡’§«“¡

 —¡æ—π∏å∑“ß¿Ÿ¡‘§ÿâ¡°—π‡ªìπ∫“ß à«π°—∫‡™◊ÈÕ‰«√— 
‚√§Ωï¥“…π°°√–∑“ “¬æ—π∏ÿå NK992/43 ·≈–Õ¬Ÿà
„π√–¥—∫µË”‰¡à “¡“√∂°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π„Àâ Ÿß
æÕ∑’Ë®–ªÑÕß°—π‚√§‰¥â  à«π∑—Èß«—§´’πΩï¥“…‰°à “¬
æ—π∏ÿå Gibbs ·≈–«—§´’πΩï¥“…π°æ‘√“∫µà“ß°Á„Àâ
§«“¡§ÿâ¡‚√§∑’Ë Ÿß (85-90%) · ¥ß«à“«—§´’π∑—Èß 2
™π‘¥π’È¡’§«“¡ —¡æ—π∏å∑“ß¿Ÿ¡‘§ÿâ¡°—πÕ¬à“ß„°≈â™‘¥
(close immunologic relationship) °—∫‰«√— ‚√§
Ωï¥“…π°°√–∑“ “¬æ—π∏ÿå NK992/43 ∑”„Àâ‡°‘¥
ªØ‘°‘√‘¬“¢â“¡°—π¢Õß¿Ÿ¡‘§ÿâ¡°—π (cross-immunity)
„π√–¥—∫ ŸßæÕ∑’Ë “¡“√∂ªÑÕß°—π‚√§‰¥â

°“√»÷°…“¢Õß Winterfield and Reed (1985)
æ∫«à“∑—Èßπ°°√–∑“ Coturnix ·≈– Bobwhite ·¡â
®–‡°‘¥ vaccine take µà“ß°—πÀ≈—ß°“√∑”«—§´’π
Ωï¥“…‰°à·≈–π°æ‘√“∫ ·µàπ°°√–∑“∑—Èß Õß™π‘¥
π’È°Á “¡“√∂µ‘¥‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“‰¥â ´÷Ëß
· ¥ß„Àâ‡ÀÁπ«à“‡™◊ÈÕ‰«√— Ωï¥“…∑—Èß 3 ™π‘¥π’È‰¡à¡’
§«“¡ —¡æ—π∏å∑“ß¿Ÿ¡‘§ÿâ¡°—πµàÕ°—π Fatunmbi and
Reed (1996a) ·≈– Fatunmbi and Reed (1996b)
»÷°…“ª√– ‘∑∏‘¿“æ¢Õß«—§´’πΩï¥“…‰°à‡™◊ÈÕ‡ªìπ
(AVA-POX-LM, USA) ·≈–«—§´’πΩï¥“…π°°√–∑“
(Bio-Pox, USA) µàÕ°“√ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰«√— 
Ωï¥“…‰°à™π‘¥·«‡√’¬π∑å ‡µ√π ®”π«π 5  “¬æ—π∏ÿå
∑’Ë·¬°‰¥â®“°°“√√–∫“¥„π∑âÕß∑’Ë·≈–æ∫«à“«—§´’π
¥—ß°≈à“«‰¡à “¡“√∂°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡‚√§‰¥â
Õ¬à“ß‡æ’¬ßæÕ®÷ß∑”„Àâ¡’°“√µ‘¥‡™◊ÈÕ¢÷Èπ‰¥â √«¡∑—Èß
¡’√“¬ß“π°“√‡°‘¥‚√§Õÿ∫—µ‘´È”„πø“√å¡∑’Ë‡§¬∑”«—§
´’π¡“°àÕπ·≈â« ®÷ß‡ªìπ‰ª‰¥â«à“‚√§∑’Ë‡°‘¥¢÷Èπ°—∫
«—§´’π∑’Ë ‡§¬„™â¡’ immunogenicity µà“ß°—π
πÕ°®“°π’È¬—ß¡’ºŸâ»÷°…“§«“¡§ÿâ¡‚√§¢Õß«—§´’π
Ωï¥“…π°°√–∑“°—∫ avian pox ™π‘¥Õ◊ËπÊÀ≈“¬™π‘¥
æ∫«à“µà“ß°Á¡’ immunogenicity ∑’Ë‰¡à —¡æ—π∏å°—π
(Winterfield and Reed, 1985; Reed and Schrader,
1989; Reed and Fatunmbi, 1993)
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Fatunmbi and Reed (1996a) ·≈– Fatunmbi
and Reed (1996b) ∑¥≈Õß°“√„™â«—§´’π√à«¡°—π
√–À«à“ß«—§´’πΩï¥“…‰°à·≈–π°æ‘√“∫„π™à«ß∑’Ë¡’
°“√√–∫“¥¢Õß‚√§ æ∫«à“‰°à¡’Õ—µ√“°“√ªÉ«¬·≈–
µ“¬≈¥≈ß¡“°°«à“°“√„™â«—§´’π™π‘¥„¥™π‘¥Àπ÷Ëß
‡æ’¬ßÕ¬à“ß‡¥’¬« ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“°“√„™â
«—§´’πΩï¥“…„π —µ«åªï°§«√®–„™â«—§´’π™π‘¥∑’Ë
®”‡æ“–°—∫‚Œ µå À√◊Õ™π‘¥√«¡À≈“¬ ªï™’ å À√◊Õ
„™â«—§´’π¡“°°«à“ 2 ™π‘¥ ´÷Ëß®–∑”„Àâ°“√§«∫§ÿ¡
ªÑÕß°—π‚√§¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ

‡™◊ÈÕ‰«√— ‚√§Ωï¥“…∑’Ë·¬°‰¥â®“°π°°√–∑“
„π¿“§„µâ¢Õßª√–‡∑»‰∑¬¡’§«“¡ —¡æ—π∏å∑“ß
¿Ÿ¡‘§ÿâ¡°—π‡ªìπ∫“ß à«π°—∫«—§ ’́πΩï¥“…‰°à “¬æ—π∏ÿå
Weybridge ´÷Ëß‡ªìπ™π‘¥∑’Ëº≈‘µ„πª√–‡∑»‰∑¬
‡æ√“–‰¡à “¡“√∂ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰«√— Ωï¥“…
π°°√–∑“‰¥â ¢≥–∑’Ë«—§´’πÕ’° 2 ™π‘¥ §◊Õ «—§´’π
Ωï¥“…‰°à “¬æ—π∏ÿå Gibbs ·≈–«—§´’πΩï¥“…π°
æ‘√“∫¡’§«“¡ —¡æ—π∏å∑“ß¿Ÿ¡‘§ÿâ¡°—π°—∫‡™◊ÈÕ‰«√— 
Ωï¥“…π°°√–∑“„π√–¥—∫ Ÿß ·≈– “¡“√∂ªÑÕß°—π
°“√µ‘¥‡™◊ÈÕ‰«√— Ωï¥“…π°°√–∑“‰¥â‡ªìπº≈¥’
‚¥¬∑’Ë„πªí®®ÿ∫—πª√–‡∑»‰∑¬¬—ß‰¡à¡’«—§´’πΩï¥“…
π°°√–∑“„™â ©–π—Èπ®÷ß “¡“√∂π”«—§´’π∑—Èß 2
™π‘¥π’È¡“„™âªÑÕß°—π‚√§Ωï¥“…π°°√–∑“ “¬æ—π∏ÿå
NK992/43 ‰¥â ·µà‡π◊ËÕß®“°«—§´’π∑—Èß 2 ™π‘¥π’ÈµâÕß
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°“√ ”√«® “√æ‘…®“°‡™◊ÈÕ√“‚«¡‘∑Õ° ‘́π∑’Ëªπ‡ªóôÕπ

„π∏—≠æ◊™

Survey of Mycotoxin çVomitoxiné Contamination

in Cereal Grains

¥«ß®—π∑√å  ÿª√–‡ √‘∞1  À‡∑æ ®—π∑√«‘¡≈2 Õ¿‘π—π∑å  ÿª√–‡ √‘∞2
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ABSTRACT

Thirty samples of each kind of  9 cereal grains collected at  Bangkok and suburb markets were

analysed by Elisa test kit for the presence of vomitoxin (deoxynivalenol), a  mycotoxin produced by fungi

genus Fusarium that caused anorexia (decreased feed consumption) and emesis (vomiting) in animal,

gastrointestinal upset, vomiting, diarrhoea and headache in human. All kinds of cereal grains were detected

vomitoxin at low level in the range of 0.0-1.0 ppm. Among the cereal grains analysed, red rice was

contaminated with vomitoxin at the highest level (1.0 ppm), while brown rice was contaminated at the

highest frequency (47% found vomitoxin).

Key words : vomitoxin, deoxynivalenol, cereal grains

∫∑§—¥¬àÕ

‰¥â∑”°“√«‘‡§√“–Àåª√‘¡“≥ “√æ‘…®“°‡™◊ÈÕ√“ vomitoxin ∑’Ë‡°‘¥®“°‡™◊ÈÕ√“µ√–°Ÿ≈ Fusarium ´÷Ëß¡’

ƒ∑∏‘Ï∑”„Àâ —µ«å‡∫◊ËÕÕ“À“√·≈–Õ“‡®’¬π ∑”„Àâ§π‡°‘¥ªí≠À“‡°’Ë¬«°—∫√–∫∫∑“ß‡¥‘πÕ“À“√ Õ“‡®’¬π ∑âÕß

‡ ’¬ ·≈–ª«¥»√’…– ¥â«¬«‘∏’ Elisa test kit „π∏—≠æ◊™ 9 ™π‘¥∑’Ë‡°Á∫®“°µ≈“¥ ¥„π°√ÿß‡∑æ¡À“π§√·≈–

1  ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ππ∑∫ÿ√’ 11000

Bureau of Quality and Safety of  Food, Department of Medical Sciences, Ministry of Public Health, Nontaburi 11000

2 §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ®µÿ®—°√ °√ÿß‡∑æ¡À“π§√ 10900

Faculty of veterinary Medicine, Kasetsart university, Chatujak, Bangkok 10900



‡¢µª√‘¡≥±≈ ®”π«π∏—≠æ◊™≈– 30 µ—«Õ¬à“ß µ√«®æ∫°“√ªπ‡ªóôÕπ¢Õß “√æ‘…®“°‡™◊ÈÕ√“ vomitoxin

„π∏—≠æ◊™∑—Èß 9 ™π‘¥ª√‘¡“≥µË”‚¥¬æ∫√–À«à“ß 0.0-1.0 æ’æ’‡ÕÁ¡ ¢â“«·¥ß¡—πªŸæ∫°“√ªπ‡ªóôÕπ¡“°∑’Ë ÿ¥(1.0

æ’æ’‡ÕÁ¡) „π¢≥–∑’Ë¢â“«°≈âÕßæ∫°“√ªπ‡ªóôÕπ∫àÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 47 µ√«®æ∫°“√ªπ‡ªóôÕπ “√æ‘…®“°

‡™◊ÈÕ√“ vomitoxin)

§” ”§—≠ : ‚«¡‘∑Õ°´‘π ¥‘ÕÕ°´’π‘«“≈’πÕ≈ ∏—≠æ◊™

§”π”

‚«¡‘∑Õ°´‘π (Vomitoxin) À√◊Õ‡√’¬°Õ’°™◊ËÕÀπ÷Ëß
«à“ Deoxynivalenol „™â§”¬àÕ«à“ DON ‡ªìπ “√æ‘…
®“°‡™◊ÈÕ√“„π°≈ÿà¡ Trichothecenes type B ¡’ Ÿµ√
‚§√ß √â“ß‡ªìπ epoxysesquiterpenoids  √â“ß®“°
‡™◊ÈÕ√“µ√–°Ÿ≈ Fusarium ‡™àπ F.graminearum (F.
roseum), F. culmorum, F. tricinctum, F. nivale  “√
æ‘…π’Èæ∫§√—Èß·√°„πªï §.». 1972 ‚¥¬π—°
«‘∑¬“»“ µ√å™◊ËÕ N. Morooka æ∫«à“¢â“«∫“√å‡≈¬å¡’
‡™◊ÈÕ√“µ√–°Ÿ≈ Fusarium ¢÷Èπªπ‡ªóôÕπ‡¡◊ËÕ∫√‘‚¿§¢â“«
¥—ß°≈à“«∑”„Àâ‡°‘¥‚√§ red mold toxicosis „π§π
·≈– —µ«å®÷ßµ—Èß™◊ËÕ “√æ‘…®“°‡™◊ÈÕ√“π’È«à“ Rd-toxin
(Ueno, 1983) „π‡«≈“µàÕ¡“‰¡àπ“π™“«Õ‡¡√‘°“°Á
§âπæ∫ “√æ‘…™π‘¥‡¥’¬«°—ππ’È®“°¢â“«∫“√å‡≈¬å∑’Ë¡’
‡™◊ÈÕ√“ F.graminearum ¢÷Èπ‚¥¬µ—Èß™◊ËÕ«à“ Vomitoxin
(Morooka, 1972) ‡π◊ËÕß®“° “√æ‘…π’ÈÕÕ°ƒ∑∏‘Ï‚¥¬
°√–µÿâπ chemoreceptor trigger zone „π ¡Õß à«π
medulla oblongata ∑”„Àâ‡°‘¥Õ“‡®’¬π (vomiting)
πÕ°®“°π’È “√æ‘…¥—ß°≈à“«∑”„Àâ‡°‘¥º≈‡ ’¬µàÕ
µàÕ¡‰∑¡—  ¡â“¡ À—«„® ·≈–µ—∫ ∑”„Àâ‡°‘¥Õ“°“√
∑âÕß‡ ’¬ ‡∫◊ËÕÕ“À“√ πÈ”Àπ—°µ—«≈¥≈ß °“√‡®√‘≠
‡µ‘∫‚µ≈¥≈ß Õß§å°“√ International Agency for
Research on Cancer ( IARC) ‰¥â®—¥·∫àß “√∑’Ë¡’
À≈—°∞“π«à“ “¡“√∂∑”„Àâ‡°‘¥¡–‡√Áß„π§π‡ªìπ 4
™π‘¥·≈–‰¥â®—¥„Àâ‚«¡‘∑Õ°´‘π‡ªìπ “√°àÕ¡–‡√Áß
group 3 §◊Õ‰¡à “¡“√∂®—¥‰¥â«à“‡ªìπ “√°àÕ¡–‡√Áß
„π§π‡π◊ËÕß®“°°“√∑¥≈Õß∑’Ë∑”¬—ß‰¡à™—¥‡®πæÕ∑’Ë

®– √ÿª‰¥â Õ¬à“ß‰√°Áµ“¡ÀπŸ∑’Ë°”≈—ßµ—Èß§√√¿å‰¥â 8-
10 «—π‡¡◊ËÕ‰¥â√—∫‚«¡‘∑Õ°´‘π¢π“¥ 5 ¡°./°°./«—π
„π√–¬–‡«≈“‰¡àπ“π®–∑”„Àâ≈Ÿ°æ‘°“√®÷ß¡’°“√
 √ÿª«à“ ‚«¡‘∑Õ°´‘ππà“®–‡ªìπ “√°àÕ≈Ÿ°«‘√Ÿª
(teratogenic) §à“ NOEL (No observed adverse
effect level) ¡’¢π“¥ 0.38 ¡°./°°./«—π π—Ëπ§◊Õ‡¡◊ËÕ
ÀπŸ‰¥â√—∫ “√¥—ß°≈à“«„π¢π“¥ 0.38 ¡°./°°./«—π
∑ÿ°«—π ·≈â«®–‰¡à∑”„Àâ‡°‘¥Õ“°“√º‘¥ª°µ‘¢÷Èπ∑—Èß
„π·¡à·≈–≈Ÿ°ÀπŸ (JECFA, 2001)

 “√æ‘…‚«¡‘∑Õ°´‘π¡—°‡°‘¥√à«¡°—∫ “√æ‘…
®“°‡™◊ÈÕ√“´’√“≈’‚ππ‡π◊ËÕß®“° √â“ß®“°‡™◊ÈÕ√“µ—«
‡¥’¬«°—π (F.graminearum) ·≈–¡—°æ∫„π¢â“«‚æ¥
‚¥¬∑”„Àâ¢â“«‚æ¥Ωí°‡πà“·≈–‡ âπ„¬‡ªìπ ’™¡æŸ
πÕ°®“°π’È¬—ßæ∫ “√æ‘…‚«¡‘∑Õ°´‘π„π¢â“« “≈’
¢â“«∫“√å‡≈¬å „πªï §.». 1980  “√æ‘…¥—ß°≈à“«
∑”„Àâ‡°‘¥ªí≠À“„À≠à„π‰√à¢â“« “≈’ „π·§«âπ
Ontario ·≈– Quebec ¢Õßª√–‡∑»·§ππ“¥“ „π
ª√–‡∑» À√—∞Õ‡¡√‘°“ “√æ‘…¥—ß°≈à“«¡—°∑”„Àâ
‡°‘¥§«“¡‡ ’¬À“¬„π‰√à¢â“«‚æ¥‚¥¬æ∫«à“ ÿ°√∑’Ë
‡≈’È¬ß¥â«¬¢â“«‚æ¥∑’Ë¡’ “√æ‘…‚«¡‘∑Õ°´‘π®–
ªØ‘‡ ∏°“√°‘πÕ“À“√·≈–‡°‘¥Õ“‡®’¬π

 ÿ°√‡ªìπ —µ«å∑’Ë¡’§«“¡‰«µàÕ “√æ‘…π’È¡“°
°«à“ —µ«åÕ◊ËπÊ‡™àπ ‚§ ‰°à ·°– ‡ªìπµâπ ‰°à°√–∑ß∑’Ë
‰¥â√—∫ “√æ‘…π’È∑’Ë√–¥—∫ 1.87 æ’æ’‡ÕÁ¡ ®–‰¡à‡°‘¥º≈
‡ ’¬À“¬µàÕÕ—µ√“°“√µ“¬ °“√‡æ‘Ë¡πÈ”Àπ—°µ—«
°“√‡ª≈’Ë¬πÕ“À“√ °“√°‘πÕ“À“√ πÈ”Àπ—°¢Õß
Õ«—¬«–∑’Ë ”§—≠¢Õß√à“ß°“¬ ·µà∑’Ë√–¥—∫ 16 æ’æ’
‡ÕÁ¡∑”„ÀâπÈ”Àπ—°µ—«≈¥≈ß µ—∫‚µ·≈–‡°‘¥¿“«–
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‚≈À‘µ®“ß ∑’Ë√–¥—∫ 49 æ’æ’‡ÕÁ¡∑”„Àâ‡°‘¥√Õ¬‚√§∑’Ë
ª“° ¡’‡π◊ÈÕµ“¬∑’Ë°√–‡æ“–·∑â·≈–°√–‡æ“–∫¥ ∑’Ë
√–¥—∫ 116 æ’æ’‡ÕÁ¡∑”„ÀâÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ≈¥
≈ß (‡ª≈àß»√’, 2540)

¡’√“¬ß“π°“√µ√«®æ∫‚«¡‘∑Õ°´‘π„π
Õ“À“√®“°ª√–‡∑»µà“ßÊ‡™àπ  À√—∞Õ‡¡√‘°“ ≠’ËªÿÉπ
ª√‘¡“≥∑’Ëæ∫Õ¬Ÿà„π√–¥—∫µË” (Tanaka, 1988) „π
¢≥–∑’Ëª√–‡∑»®’π ª√–‡∑»„π∑«’ªÕ—ø√‘°“·≈–
Õ‡¡√‘°“„µâ æ∫„πª√‘¡“≥ Ÿß (Luo, 1988)
πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√‡®Á∫ªÉ«¬®“°°“√
∫√‘‚¿§Õ“À“√∑’Ëªπ‡ªóôÕπ¥â«¬ “√æ‘…π’È„πª√–‡∑»
®’π Õ‘π‡¥’¬ (Bhat, 1989) ‡æ◊ËÕ‡ªìπ°“√‡ΩÑ“√–«—ß
·≈–§ÿâ¡§√ÕßºŸâ∫√‘‚¿§  ”π—°§ÿ≥¿“æ·≈–§«“¡
ª≈Õ¥¿—¬Õ“À“√‰¥â∑”°“√«‘‡§√“–Àåª√‘¡“≥ “√
æ‘…®“°‡™◊ÈÕ‚«¡‘∑Õ°´‘π„π∏—≠æ◊™ 9 ™π‘¥§◊Õ ¢â“«
°≈âÕß ¢â“«‡Àπ’¬«°≈âÕß ¢â“«¡—πªŸ ¢â“« “≈’ ¢â“«
‚Õäµ ¢â“«∫“√å‡≈¬å ¢â“«øÉ“ß ≈Ÿ°‡¥◊Õ¬ ·≈– ‡¡≈Á¥∫—«
¥—ß√“¬ß“ππ’È

Õÿª°√≥å·≈–«‘∏’°“√

‡°Á∫µ—«Õ¬à“ß∏—≠æ◊™ 9 ™π‘¥®“°Àâ“ß √√æ
 ‘π§â“·≈–µ≈“¥ ¥∫√‘‡«≥°√ÿß‡∑æ·≈–ª√‘¡≥±≈
¥—ßπ’È§◊Õ ¢â“«°≈âÕß ¢â“«‡Àπ’¬«°≈âÕß ¢â“«¡—πªŸ
¢â“« “≈’ ¢â“«‚Õäµ ¢â“«∫“√å‡≈¬å ¢â“«øÉ“ß ≈Ÿ°‡¥◊Õ¬
·≈– ‡¡≈Á¥∫—« ®”π«π∏—≠æ◊™≈– 30 µ—«Õ¬à“ß ∫¥
∏—≠æ◊™·µà≈–µ—«Õ¬à“ß„Àâ≈–‡Õ’¬¥ ™—Ëß¡“ 5 °√—¡
π”¡“ °—¥¥â«¬ H2O ª√‘¡“µ√ 25 ¡≈. ‚¥¬„™â‡§√◊ËÕß
‡¢¬à“∑’Ë§«“¡‡√Á«√Õ∫ 190 √Õ∫µàÕπ“∑’ π“π 3 π“∑’
π”‰ª°√Õß¥â«¬°√–¥“…°√Õß ·≈â«π” “√≈–≈“¬
∑’Ë‰¥âª√‘¡“µ√ 100 ul ‰ªÀ“ª√‘¡“≥ “√æ‘…‚¥¬„™â
Elisa test kit ™◊ËÕ Veratox for vomitoxin Õà“π§à“
absorbance ¥â«¬‡§√◊ËÕß Microwell reader ∑’Ë 650 nm
‡∑’¬∫°—∫ “√¡“µ√∞“π´÷Ëß∑√“∫§«“¡‡¢â¡¢âπ·≈–

ºà“π«‘∏’°“√∑¥ Õ∫¢â“ßµâπ ®–∑”„Àâ∑√“∫ª√‘¡“≥
vomitoxin ∑’Ëµ√«®‰¥ấ ÷Ëß¡’Àπà«¬‡ªìπ à«π„π≈â“π à«π
(ppm) π”§à“∑’Ëµ√«®æ∫„πµ—«Õ¬à“ß∑—Èß 270 µ—«
Õ¬à“ß¡“√«∫√«¡·≈–«‘‡§√“–Àåº≈°“√∑¥≈Õß‚¥¬
„™â§à“∑“ß ∂‘µ‘‰¥â·°à §à“‡©≈’Ë¬ (average), §à“√âÕ¬≈–
(percent)

º≈

º≈°“√«‘‡§√“–Àåª√‘¡“≥ “√æ‘…®“°‡™◊ÈÕ√“
‚«¡‘∑Õ°´‘π¥â«¬«‘∏’ Elisa ‚¥¬„™â test kit „π
µ—«Õ¬à“ß∏—≠æ◊™∑—Èß 9 ™π‘¥®”π«π∑—ÈßÀ¡¥ 270
µ—«Õ¬à“ß π”¡“§”π«≥§à“‡©≈’Ë¬ª√‘¡“≥ “√æ‘…
‚«¡‘∑Õ°´‘π∑’Ëæ∫„πµ—«Õ¬à“ß∑—Èß 30 µ—«Õ¬à“ßµ“¡
™π‘¥¢Õß∏—≠æ◊™¥—ß· ¥ß„π Table 1 æ∫«à“∏—≠æ◊™
∑ÿ°™π‘¥∑’Ë∑”°“√µ√«®«‘‡§√“–Àå¡’°“√ªπ‡ªóôÕπ
®“° “√æ‘…‚«¡‘∑Õ°´‘π ª√–¡“≥√âÕ¬≈– 10-47
·µàª√‘¡“≥∑’Ëæ∫¡“°∫â“ßπâÕ¬∫â“ß¢÷ÈπÕ¬Ÿà°—∫
∏—≠æ◊™·µà≈–™π‘¥ ª√‘¡“≥‡©≈’Ë¬∑’Ëæ∫Õ¬Ÿà√–À«à“ß
0.03-0.12 ppm æ∫«à“¢â“«·¥ß¡—πªŸ¡’°“√ªπ‡ªóôÕπ
®“° “√æ‘…‚«¡‘∑Õ°´‘π¡“°∑’Ë ÿ¥§à“‡©≈’Ë¬∑’Ëæ∫§◊Õ
0.12 ppm ‚¥¬ª√‘¡“≥∑’Ëæ∫Õ¬Ÿà√–À«à“ß 0-1.00 ppm
‚Õ°“ ∑’Ëµ√«®æ∫ “√æ‘…‚«¡‘∑Õ°´‘πªπ‡ªóôÕπ„π
¢â“«·¥ß¡—πªŸ¡’√âÕ¬≈– 33 „π¢≥–∑’Ë¢â“«∫“√å‡≈¬å¡’
°“√ªπ‡ªóôÕπ®“° “√æ‘…‚«¡‘∑Õ°´‘ππâÕ¬∑’Ë ÿ¥§à“
‡©≈’Ë¬∑’Ëæ∫§◊Õ 0.03 ppm ‚¥¬ª√‘¡“≥∑’Ëæ∫Õ¬Ÿà
√–À«à“ß 0-0.30 ppm ‚Õ°“ ∑’Ëµ√«®æ∫ “√æ‘…‚«
¡‘∑Õ°´‘πªπ‡ªóôÕπ„π¢â“«∫“√å‡≈¬å¡’√âÕ¬≈– 11
∑—Èßπ’È¡‘‰¥âÀ¡“¬§«“¡«à“‡¡◊ËÕ°‘π∏—≠æ◊™·≈â«®–‰¥â
√—∫ “√æ‘…®“°‡™◊ÈÕ√“‚«¡‘∑Õ°´‘π„πª√‘¡“≥¥—ß
°≈à“« ‡π◊ËÕß®“°ª√‘¡“≥ “√æ‘…§”π«≥¡“®“°
°“√‡©≈’Ë¬ª√‘¡“≥ “√æ‘…‚«¡‘∑Õ°´‘π∑’Ëæ∫„π
∏—≠æ◊™·µà≈–™π‘¥®“° 30 µ—«Õ¬à“ß∑’Ëæ∫°“√ªπ
‡ªóôÕπ∫â“ß‰¡àæ∫∫â“ß
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«‘®“√≥å

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√æ‘…®“°‡™◊ÈÕ√“
‚«¡‘∑Õ°´‘π¥â«¬«‘∏’ Elisa ‚¥¬„™â test kit ‡ªìπ«‘∏’∑’Ë
„™â„π°“√µ√«®«‘‡§√“–Àå‡∫◊ÈÕßµâπ (screening test)
«à“¡’ “√æ‘…¥—ß°≈à“«ªπ‡ªóôÕπÕ¬Ÿà„πª√‘¡“≥¡“°
πâÕ¬‡æ’¬ß„¥ ´÷Ëß‡ªìπ«‘∏’∑’Ë –¥«°·≈–√«¥‡√Á« ‰¥â
¢âÕ¡Ÿ≈∑’Ë “¡“√∂π”‰ª„™â‰¥âÕ¬à“ß∑—π‡Àµÿ°“√≥å
‰¡à∑”„Àâ‡°‘¥¡≈æ‘…µàÕ ‘Ëß·«¥≈âÕ¡ ‡π◊ËÕß®“°„™â
πÈ”„π°“√ °—¥µ—«Õ¬à“ß‰¡à‰¥â„™âµ—«∑”≈–≈“¬‡™àπ
§≈Õ‚√øÕ√å¡ ·≈– ‡Œ°‡´π  ”À√—∫°“√ °—¥µ“¡
«‘∏’«‘ ‡§√“–Àå∑’ËÀâÕßªØ‘∫—µ‘°“√„™âÕ¬Ÿà ‚¥¬∑—Ë«‰ª
 ”À√—∫°“√«‘‡§√“–Àå “√æ‘…®“°‡™◊ÈÕ√“ ®÷ß¡’
§«“¡ª≈Õ¥¿—¬µàÕπ—°«‘‡§√“–Àå·≈–‰¡à∑”≈“¬ ‘Ëß
·«¥≈âÕ¡ πÕ°®“°π’Èª√‘¡“≥∑’Ë„™â„π°“√«‘‡§√“–Àå
°Á„™â‡æ’¬ß‡≈Á°πâÕ¬ ·µà§à“„™â®à“¬„π°“√«‘‡§√“–Àå
§àÕπ¢â“ß Ÿß ‡π◊ËÕß®“°µâÕß´◊ÈÕ Elisa test kit ®“°
µà“ßª√–‡∑»

ªí®®ÿ∫—πª√–‡∑»∑—Ë«‚≈°¬—ß‰¡à¡’ ‡°≥±å
°”Àπ¥ª√‘¡“≥ “√æ‘…®“°‡™◊ÈÕ√“‚«¡‘∑Õ°´‘π∑’Ë
·πà™—¥„πÕ“À“√™π‘¥µà“ßÊ∑’Ë¡—°æ∫ “√æ‘…¥—ß°≈à“«
ª√–‡∑»‰∑¬µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢
©∫—∫∑’Ë 98 (°√–∑√«ß “∏“√≥ ÿ¢, 2522) °”Àπ¥

„Àâ¡’°“√ªπ‡ªóôÕπ¢Õß “√æ‘…®“°‡™◊ÈÕ√“‡©æ“–
aflatoxin ‡∑à“π—Èπ„πÕ“À“√‰¥â‰¡à ‡°‘π 20
‰¡‚§√°√—¡µàÕÕ“À“√ 1 °‘‚≈°√—¡ À√◊Õ 20 ppb ‰¡à
‰¥â°”Àπ¥¡“µ√∞“π ”À√—∫ “√æ‘…®“°‡™◊ÈÕ√“‚«
¡‘∑Õ°´‘π ª√–‡∑»·§ππ“¥“°”Àπ¥„Àâ¡’‚«¡‘
∑Õ°´‘π„π¢â“« “≈’™π‘¥πÿà¡∑’Ë¬—ß‰¡à‰¥â∑”§«“¡
 –Õ“¥‰¡à‡°‘π 2000 æ’æ’∫’ ·≈–„Àâ¡’‚«¡‘∑Õ°´‘π
„π¢â“« “≈’™π‘¥πÿà¡∑’Ë„™â‡ªìπÕ“À“√‡≈’È¬ß‡¥Á°ÕàÕπ
‰¥â‰¡à‡°‘π 1000 æ’æ’∫’ ª√–‡∑»®’π°”Àπ¥„Àâ¡’‚«¡‘
∑Õ°´‘π„π¢â“« “≈’‰¥â‰¡à‡°‘π 1000 æ’æ’∫’ ª√–‡∑»
‚√¡“‡π’¬°”Àπ¥„Àâ¡’‚«¡‘∑Õ°´‘π‰¥â‰¡à‡°‘π 5 æ’æ’
∫’„πÕ“À“√∑’Ë„™â‡≈’È¬ß —µ«å∑ÿ°™π‘¥ ª√–‡∑»
 À√—∞Õ‡¡√‘°“°”Àπ¥„Àâ¡’‚«¡‘∑Õ°´‘π‰¥â‰¡à‡°‘π
2000 æ’æ’∫’„π¢â“« “≈’·≈–º≈‘µ¿—≥±å∑’Ë„™â ”À√—∫
‚√ßß“π ’¢â“«·≈–‰¡à‡°‘π 1000 æ’æ’∫’„πº≈‘µ¿—≥±å
 ”‡√Á®√Ÿª∑’Ë∑”®“°¢â“« “≈’ „πÕ“À“√ —µ«å∑’Ë∑”
®“°¢â“« “≈’·≈–º≈‘µ¿—≥±å„Àâ¡’‚«¡‘∑Õ°´‘π‰¥â‰¡à
‡°‘π 4000 æ’æ’∫’

°“√»÷°…“§√—Èßπ’È®–‡ÀÁπ«à“Õ“À“√ª√–‡¿∑
∏—≠æ◊™∑’Ëπ”¡“µ√«®«‘‡§√“–Àå “√æ‘…®“°‡™◊ÈÕ√“‚«
¡‘∑Õ°´‘π ¡’§ÿ≥¿“æ¥’µ√«®æ∫‚«¡‘∑Õ°´‘π„π
√–¥—∫∑’ËµË”°«à“¡“µ√∞“π∑’Ë°”Àπ¥‡æ◊ËÕ§«“¡
ª≈Õ¥¿—¬®÷ß‰¡à¡’º≈µàÕ ÿ¢¿“æ‡¡◊ËÕ√—∫ª√–∑“π

Table 1 Vomitoxin found in cereal grains (average amount from 30 samples of each grain)

Cereal Brown Brown Red Wheat Lotus Jobûs Sorghum Barley Oat

grains rice glutinous rice seed tears meal

(ppm) rice

%found 47 37 33 30 10 30 29 11 29

Max 0.4 0.5 1.0 0.4 0.9 0.5 0.4 0.3 0.3

Average 0.09 0.09 0.12 0.07 0.04 0.09 0.06 0.03 0.04
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‡ªìπ‡«≈“π“π Õ¬à“ß‰√°Áµ“¡‡æ◊ËÕ‡ªìπ°“√ªÑÕß°—π
ªí≠À“‚√§¿—¬‰¢â ‡®Á∫∑’Ë ‡π◊Ë Õß¡“®“°°“√√—∫
ª√–∑“π∏—≠æ◊™∑’Ë¡’°“√ªπ‡ªóôÕπ¢Õß “√æ‘…®“°
‡™◊ÈÕ√“‚«¡‘∑Õ°´‘π §«√æ‘®“√≥“°“√‡≈◊Õ°´◊ÈÕ
∏—≠æ◊™¡“„™â‡ªìπÕ“À“√ ‚¥¬µâÕß‡≈◊Õ°´◊ÈÕ∑’Ë
§ÿ≥¿“æ‰¡à„™à‡≈◊Õ°´◊ÈÕ∑’Ë√“§“ ‡π◊ËÕß®“°∏—≠æ◊™∑’Ë
√“§“ ŸßÕ“®¡’§ÿ≥¿“æ‰¡à¥’‡ ¡Õ‰ª ∏—≠æ◊™
§ÿ≥¿“æ¥’§◊Õ‡¡≈Á¥¡’≈—°…≥– ¡∫√Ÿ≥å‰¡à¡’√àÕß
√Õ¬¢Õß°“√∂Ÿ°∑”≈“¬®“°·¡≈ß·≈–‡™◊ÈÕ√“ ‰¡à¡’
°≈‘ËπÀ◊π·≈–‰¡à¡’≈—°…≥–‡ªìπ¢ÿ¬‡π◊ËÕß®“°°“√
‡°Á∫‰«âπ“π·≈–‡°Á∫‰¡à∂Ÿ°«‘∏’‡™àπ‚¥πΩπ “¥∑”„Àâ
¡’§«“¡™◊Èπ Ÿß‡À¡“–·°à°“√‡®√‘≠¢Õß‡™◊ÈÕ√“ ‡ªìπµâπ

§”¢Õ∫§ÿ≥

ºŸâ‡¢’¬π¢Õ¢Õ∫§ÿ≥ §ÿ≥»√’ ‘∑∏‘Ï °“√ÿ≥¬«π‘™
∑’Ë„Àâ§”·π–π”„π°“√»÷°…“§√—Èßπ’È ·≈–∫√‘…—∑ ‰∑¬-
π’‚Õ ‰∫‚Õ‡∑§ ®”°—¥ ·≈– Neogen Corporation ∑’Ë
‰¥â„Àâ§«“¡Õπÿ‡§√“–Àå„π‡√◊ËÕß Elisa test kit, ‡§√◊ËÕß¡◊Õ
Microwell reader ·≈–ºŸâ™à«¬„π°“√«‘‡§√“–Àå
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´“√å : ‚√§µ‘¥µàÕ√–À«à“ß —µ«å·≈–§π

À√◊Õ‡æ’¬ß·§à°“√¢â“¡ ªï™’¬å

SARS : ZOONOSIS OR INTERSPECIES

TRANSMISSION

æ√∑‘æ¿“ ‡≈Á°‡®√‘≠ ÿ¢

PORNATIPA LEKCHAROENSUK

∫∑§—¥¬àÕ

°“√∑∫∑«π‡Õ° “√§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕÕ∏‘∫“¬∂÷ß‡™◊ÈÕ°àÕ‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®‡©’¬∫æ≈—π

À√◊Õ Severe acute respiratory syndrome (SARS) ·≈–∫∑∫“∑¢Õß —µ«å„π°“√√–∫“¥¢Õß‚√§  SARS

‡ªìπ‚√§µ‘¥µàÕ¢Õß√–∫∫À“¬„®∑’Ë√ÿπ·√ß„π§π ¡’°“√√–∫“¥∂÷ß 29 ª√–‡∑»∑—Ë«‚≈° ·≈– Õß§å°“√Õπ“¡—¬

‚≈° (WHO) ‰¥â®—¥„Àâ‡ªìπ‚√§∑’Ë∑—Ë«‚≈°µâÕß‡ΩÑ“√–«—ß  SARS ¡’ “‡Àµÿ®“°‡™◊ÈÕ‚§‚√π“‰«√— ™π‘¥„À¡à ∑’Ë·µ°

µà“ß®“°‚§‚√π“‰«√— ∑’Ë¡’√“¬ß“π°àÕπÀπâ“π’È „π°“√√–∫“¥§√—Èß„À≠à„πŒàÕß°ß ‰¥â¡’°“√µ√«®À“‡™◊ÈÕ°àÕ‚√§

SARS „π —µ«å‡≈’È¬ß·≈–æ∫«à“ ·¡«·≈– ÿπ—¢„Àâº≈∫«°µàÕ°“√µ√«®«‘π‘®©—¬ πÕ°®“°π—Èπ¬—ßæ∫«à“ 40%

¢ÕßºŸâ§â“ —µ«åªÉ“·≈–§π¶à“ —µ«åªÉ“„πµ≈“¥°«“ßµÿâß ª√–‡∑»®’π ¡’¿Ÿ¡‘§ÿâ¡°—πµàÕ‰«√—  SARS ·≈–

 “¡“√∂·¬°‰«√— ∑’Ë¡’§«“¡§≈â“¬§≈÷ß°—∫‰«√— °àÕ‚√§ SARS ®“° —µ«åªÉ“ª√–‡¿∑ ™–¡¥ ·≈– ·√§§Ÿπ ´÷Ëß

¡’§«“¡§≈â“¬§≈÷ß¢Õßæ—π∏ÿ°√√¡°—∫‰«√— °àÕ‚√§ SARS ∂÷ß 99.8% ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“‰«√—  SARS

 “¡“√∂µ‘¥µàÕ¢â“¡ ªï™’¬å‰¥â ·≈– —µ«åπà“®–‡ªìπ·À≈àß°—°‡°Á∫‚√§∑’Ë ”§—≠

Abstract

Severe acute respiratory syndrome (SARS) is a virulent respiratory disease of human, which World

Health Organization (WHO) has been declared as a global threat.  This is a review of a causative agent

of SARS and roles of animals in SARS outbreaks.  SARS is caused by a new emerging coronavirus, which

¿“§«‘™“®ÿ≈™’««‘∑¬“·≈–«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å  °√ÿß‡∑æœ 10900

Department of Microbiology and Immunology, Faculty of Veterinary Medicine, Kasetsart Univesity Bangkok 10900
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is genetically distinct from previously known coronaviruses.  In an outbreak in Hong Kong, domestic animals

such as cats and dogs were tested positive for SARS coronavirus.  In mainland China, 40% of wild animal

traders had sero-conversion to SARS coronavirus.  Additionally, SARS-like coronavirus was isolated from

palm civets and raccoon dogs.  The SARS-like coronavirus has 99.8% homology to SARS coronavirus at

nucleotide level.  This indicates that interspecies transmission of SARS is possible and animals are likely

to be reserviors.

∫∑π”

‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®‡©’¬∫æ≈—π À√◊Õ

SARS ‡ªìπ‚√§µ‘¥‡™◊ÈÕ‰«√— ∑’ËÕÿ∫—µ‘¢÷Èπ§√—Èß·√°„π

®—ßÀ«—¥°«“ßµÿâß (Guangdong) ´÷ËßÕ¬Ÿà∑“ßµÕπ„µâ

¢Õßª√–‡∑»®’π „π‡¥◊Õπæƒ»®‘°“¬π 2545 (WHO,

2003) ®“°π—Èπ°“√ªÉ«¬¢Õß Dr. Carlo Urbani „π

‡«’¬µπ“¡∑”„Àâ WHO ‡√‘Ë¡µ√–Àπ—°∂÷ß§«“¡

√ÿπ·√ß¢Õß SARS ·≈–ª√–°“»„Àâ SARS ‡ªìπ‚√§

∑’ËµâÕß‡ΩÑ“√–«—ß∑—Ë«‚≈°„π‡¥◊Õπ¡’π“§¡ 2546 °“√

√–∫“¥¢Õß SARS ‡°‘¥¢÷Èπ„π 29 ª√–‡∑»∑—Ë«‚≈°

√«¡∑—Èßª√–‡∑»‰∑¬ ‚¥¬¡’™à«ß¢Õß°“√√–∫“¥

 Ÿß ÿ¥µ—Èß·µà¡’π“§¡ › æƒ…¿“§¡ 2546 (WHO,

2003) «ß®√°“√√–∫“¥¢Õß SARS §√—Èßπ’È‰¥â ‘Èπ ÿ¥

≈ß„π‡¥◊Õπ°√°Æ“§¡ 2546 (http://www.who.int/

esr/sars/postoutbreak/en) ´÷Ëß¡’√“¬ß“π°“√µ‘¥‡™◊ÈÕ

∑—Èß ‘Èπ 8,098 √“¬ ·≈–¡’ºŸâªÉ«¬µ“¬ 774 √“¬ (http:

//www.who.int/esr/sars/country/table 2003_09_23/

en)

‚√§ SARS

‰«√— ∑’Ë°àÕ„Àâ‡°‘¥‚√§ SARS  “¡“√∂µ‘¥µàÕ

‚¥¬°“√ —¡º— Õ¬à“ß„°≈â™‘¥ ‡™◊ÈÕ “¡“√∂ºà“π‡¢â“

√à“ß°“¬∑“ß‡¬◊ËÕ∫ÿµà“ßÊ (mucous membrane) ‡™àπ

‡¬◊ËÕ∫ÿµ“ ‡¬◊ËÕ∫ÿ™àÕß®¡Ÿ° ·≈–ª“° πÕ°®“°π—Èπ

°“√ —¡º— °—∫≈–ÕÕß ‘Ëß¢—∫∂à“¬®“°√–∫∫À“¬„®

‚¥¬°“√‰ÕÀ√◊Õ®“¡ À√◊Õ«— ¥ÿ∑’Ë¡’‡™◊ÈÕªπ‡ªóôÕπ

(fomite)  “¡“√∂∑”„Àâµ‘¥‚√§‰¥â (WHO, 2003) SARS

¡’√–¬–øí°µ—«ª√–¡“≥ 2-7 «—π Õ“°“√· ¥ß¢Õß

‚√§ª√–°Õ∫¥â«¬ ‰¢â Ÿß¡“°°«à“À√◊Õ‡∑à“°—∫ 38°C

´÷ËßÕ“®®–æ∫√à«¡°—∫Õ“°“√Àπ“« —Ëπ ª«¥»’√…–

·≈–ÕàÕπ‡æ≈’¬ À≈—ß®“°π—Èπ®–‡√‘Ë¡¡’Õ“°“√¢Õß

√–∫∫À“¬„® ´÷Ëß‡√‘Ë¡®“°‰Õ·ÀâßÊ ‰¡à¡’‡ ¡À–

µ“¡¥â«¬À“¬„®≈”∫“° ´÷ËßÕ“®®–¡“°¢÷Èπ®π∂÷ß

¿“«–¢“¥ÕÕ°´‘‡®π ¿“æ√—ß ’«‘π‘®©—¬· ¥ß„Àâ‡ÀÁπ

∂÷ß focal interstitial infiltrate ®π∂÷ß generalized,

patchy infiltration „π√–¬– ÿ¥∑â“¬ 50% ¢Õß‡π◊ÈÕ

ªÕ¥®–·πàπ°«à“ª°µ‘ (lung consolidation) (Hoey,

2003)  à«π≈—°…≥–¢ÕßºŸâªÉ«¬∑’Ë‡¢â“¢à“¬ SARS (case

definition) ´÷Ëß°”Àπ¥‚¥¬ WHO  “¡“√∂Õà“π‰¥â

®“° www.cds.gov/ncidod/ sars/casedfinition.htm

‰«√—  SARS

®“°º≈°“√µ√«® Õ∫µ—«Õ¬à“ß∑’Ë‰¥â®“°ºŸâ

ªÉ«¬ SARS (Ksiazek et.al, 2003) æ∫«à“ “‡Àµÿ

¢Õß‚√§‡ªìπ‡™◊ÈÕ‰«√— ∑’Ë “¡“√∂‡®√‘≠‰¥â„π‡´≈≈å

‰µ≈‘ß (Vero 6) ‰«√— °àÕ„Àâ‡°‘¥æ¬“∏‘ ¿“æ¢Õß‡´≈≈å

(cytopathic effect) „π«—π∑’Ë 5 ´÷Ëß¡’≈—°…≥–‡ªìπ«ß

·§∫Ê ‡´≈≈å°≈¡¢÷Èπ·≈– –∑âÕπ· ß µ“¡¥â«¬

°“√À≈ÿ¥≈Õ°¢Õß‡´≈≈å®“°æ◊Èπº‘« (detachment)
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°“√µ√«® Õ∫‡´≈≈å Vero 6 ∑’Ë¡’æ¬“∏‘ ¿“æ‚¥¬

„™â°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ æ∫°≈ÿà¡‰«√— ∑’Ë¡’

≈—°…≥–§≈â“¬‚§‚√π“‰«√—  (coronaviruses) Õ¬Ÿà

¿“¬„π cysternae ¢Õß rough endoplasmic reticulum

·≈–„π vesicles ´÷Ëß‰«√— ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

ª√–¡“≥ 80-140 π“‚π‡¡µ√ ¡’‚§√ß √â“ß∑’Ë¬◊Ëπ

ÕÕ°¡“®“°Õπÿ¿“§‰«√—  (surface projection) ¬“«

ª√–¡“≥ 20-40 π“‚π‡¡µ√ ·≈–‰¡àæ∫«à“¡’

hemagglutinin esterase ´÷Ëß‡ªìπ glycoprotein ∑’Ë

æ∫„π‚§‚√π“‰«√—  °≈ÿà¡‡¥’¬«°—∫‚§‚√π“‰«√— „π‚§

·≈–ÀπŸ mouse °“√∑¥ Õ∫∑“ß´’√—¡«‘∑¬“æ∫«à“

‰«√—  SARS ‰¡à¡’§«“¡ —¡æ—π∏å°—∫‚§‚√π“‰«√— ∑—Èß

 Õß™π‘¥∑’Ë°àÕ‚√§„π§π (Human coronavirus 229-E

·≈– Human coronavirus OC43)

πÕ°®“°π—Èπ π—°«‘∑¬“»“ µ√å°≈ÿà¡Õ◊ËπÊ ‰¥â

∑”°“√»÷°…“À“ “‡Àµÿ¢Õß SARS ‚¥¬„™â«‘∏’µà“ßÊ

‡™àπ °“√µ√«®À“‡™◊ÈÕ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§

µ√Õπ microarrays, random primed Reverse

Transcriptase-Polymerase Chain Reaction (RT-PCR)

·≈–°“√∑¥ Õ∫∑“ß´’√—¡«‘∑¬“ ¬◊π¬—π«à“ SARS

‡ªìπ‰«√— °≈ÿà¡‚§‚√π“∑’Ë·µ°µà“ß®“°‚§‚√π“‰«√— 

™π‘¥Õ◊ËπÊ ∑’Ëª√“°Ø„π√“¬ß“π (Drosten, et al.,

2003; Kaiser, et al., 2003; Kuiken, et al., 2003;

Peiris, et al., 2003) Kuiken ·≈–§≥– (2003) ‰¥â

∑”°“√∑¥ Õ∫ ¡¡ÿµ‘∞“π¢Õß Koch ‚¥¬∑”„Àâ≈‘ß

macaque µ‘¥‡™◊ÈÕ‰«√—  SARS æ∫«à“‰«√—  SARS ∑’Ë

·¬°‰¥â®“°ºŸâªÉ«¬ SARS ∑”„Àâ≈‘ß· ¥ßÕ“°“√

¢Õß‚√§ ·≈– “¡“√∂°àÕ√Õ¬‚√§‰¥â‡™àπ‡¥’¬«°—∫∑’Ë

°àÕ‚√§„π§π ·≈– “¡“√∂µ√«®¬◊π¬—π‰¥â«à“¡’‰«√— 

SARS ª√“°Ø„π‡π◊ÈÕ‡¬◊ËÕ¢Õß≈‘ß macaque ∑’ËªÉ«¬

·µà‡¥‘¡‰«√— „π°≈ÿà¡‚§‚√π“ ∂Ÿ°·∫àßÕÕ°µ“¡

§ÿ≥ ¡∫—µ‘∑“ß´’√—¡«‘∑¬“‰¥â‡ªìπ 3 °≈ÿà¡„À≠àÊ (Lai

and Holmes, et al., 2001) °≈ÿà¡∑’Ë 1 ª√–°Õ∫¥â«¬

‰«√— ∑’Ë‰¡à¡’ glycoprotein ™π‘¥ hemagglutinin

esterase ‰¥â·°à human coronavirus › 229E (HCoV-

229E), porcine epidemic diarrhea coronavirus (PEDV),

transmissible gastroenteritis virus (TGEV), canine

coronavirus (CCoV) ·≈– feline infectious peritonitis

virus (FIPV) °≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬‰«√— ∑’Ë¡’

hemagglutinin esterase ‰¥â·°à mouse hepatitis

virus (MHV), rat sialodacryoadenitis virus (Rat

SDAV), human coronavirus-OC43 (HCoV-OC43),

bovine coronavirus (BCoV) ·≈– porcine

hemagglutinating encephalomyelitis virus (HEV)

·≈–°≈ÿà¡∑’Ë 3 ª√–°Õ∫¥â«¬‰«√— „π —µ«åªï° ‡™àπ

avian infectious bronchitis virus (IBV) ·≈– Turkey

coronavirus (TCoV)

º≈°“√«‘‡§√“–Àåæ—π∏ÿ°√√¡¢Õß‰«√—  SARS

°“√«‘ ‡§√“–ÀåÀ“≈”¥—∫ ‡∫ ∑—È ß®’ ‚π¡

(complete genomic RNA) ¢Õß‰«√—  SARS (Rota, et

al., 2003 ·≈– Marra, et al., 2003) ¬◊π¬—πÕ¬à“ß

·πà™—¥«à“‰«√—  SARS ‡ªìπ‰«√— „π°≈ÿà¡‚§‚√π“

·≈–„Àâ™◊ËÕ«à“ SARS Coronavirus (SARS-CoV) SARS-

CoV ¡’æ—π∏ÿ°√√¡™π‘¥ RNA  “¬‡¥’Ë¬«™π‘¥∫«°

¢π“¥ª√–¡“≥ 29 °‘‚≈‡∫  ª√–°Õ∫¥â«¬ 11 open

reading frames (ORF) ´÷Ëß¡’°“√®—¥‡√’¬ßÀπà«¬

æ—π∏ÿ°√√¡ (genome organization) ‡À¡◊Õπ‚§‚√π“

‰«√— ∑—Èß “¡°≈ÿà¡¢â“ßµâπ (Rota, et al., 2003; Morra,

et al., 2003; Ruan et al., 2003 ·≈– Snijder et al.,

2003) ¡’≈”¥—∫°“√‡√’¬ß¢Õß¬’π åÀ≈—°Ê ®“°ª≈“¬

5û ‰ª¬—ß 3û ¥—ßπ’È replicase/ transcriptase (ORF 1 ab),

peplomer ́ ÷Ëß‡ªìπ¬’π å∑’Ë∫√√®ÿ√À— ¢Õß glycoprotein

∑’Ëª√–°Õ∫‡ªìπ‚§√ß √â“ß∑’Ë¬◊ËπÕÕ°¡“®“°Õπÿ¿“§
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‰«√—  (ORF 2; S), small envelop protein (ORF 4; E),

Matrix ́ ÷Ëß‡ªìπ‚ª√µ’π‚§√ß√à“ß¢ÕßÕπÿ¿“§‰«√—  (ORF

5; M), ·≈– nucleocapsid (ORF 9 ; N) (√Ÿª∑’Ë 1)

º≈°“√«‘ ‡§√“–Àå≈”¥—∫°√¥Õ¡‘‚π∑’Ë∂Ÿ°

∂Õ¥√À— ®“°¬’π å (deduced amino acids) ¢Õß

SARS-CoV ‡ª√’¬∫‡∑’¬∫°—∫¢Õß‚§‚√π“‰«√— ™π‘¥

Õ◊ËπÊ ∑’Ë¡’√“¬ß“π (Rota, et al., 2003; Morra, et al.,

2003; Fouchier, et al., 2003; Snijder, et al., 2003)

æ∫«à“ SARS-CoV ‰¡à¡’§«“¡ —¡æ—π∏å„°≈â™‘¥ °—∫

‚§‚√π“‰«√— ∑’Ë·¬°‰¥â®“°§π  ÿ°√ «—«  ÿπ—¢ ·¡«

ÀπŸ mice ÀπŸ∫â“π ‰°à·≈–‰°àß«ß ·µà≈–¬’π å¢Õß

SARS-CoV ¡’§«“¡§≈â“¬§≈÷ß°—∫¬’π å·µà≈– à«π

¢Õß‚§‚√π“‰«√— Õ◊ËπÊ ‡æ’¬ß 70% °“√«‘‡§√“–Àå

·≈–‡ª√’¬∫‡∑’¬∫≈”¥—∫°√¥Õ¡‘‚π„π à«π ORF1b

(replicase gene) ¢Õß SARS-CoV °—∫‚§‚√π“‰«√— 

Õ◊Ëπ ™’È„Àâ‡ÀÁπ«à“ SARS-CoV ·µ°µà“ß®“°‚§‚√π“

‰«√— Õ◊ËπÊ Õ¬à“ß‡¥àπ™—¥ ·≈– “¡“√∂·¬°ÕÕ°

‡ªìπ°≈ÿà¡„À¡à‰¥â (√Ÿª∑’Ë 2) ∂÷ß·¡â«à“ SARS-CoV ¡’

§«“¡„°≈â™‘¥°—∫‚§‚√π“‰«√— °≈ÿà¡∑’Ë 2 ¡“°°«à“

°≈ÿà¡∑’Ë 1 ·µà SARS-CoV ‰¡à¡’¬’π å∑’Ë∫√√®ÿ√À— ¢Õß

hemagglutinin esterase ‡™àπ‡¥’¬«°—∫‚§‚√π“‰«√— 

°≈ÿà¡∑’Ë 1 ®“°≈”¥—∫‡∫ ∑’Ëª√–°Õ∫‡ªìπ®’‚π¡

S
orf1b

orf1a 2

HE 4a

4b

E

M

N
5′ 3′

MHV

S
orf1b

orf1a

3a

3b

E

M

N
5′ 3

TGEV

S
orf1b

orf1a

3a

3b

E

M N

6

7a

7b

8a

8b 9b
5′ 3′

SARS- CoV

√Ÿª∑’Ë 1 ≈”¥—∫¢Õß¬’π åÀ√◊Õ ORFs ¢Õß‚§‚√π“‰«√—  ®’‚π¡ (genome) ¢Õß‚§‚√π“‰«√— ¡’¢π“¥ 29-31

°‘‚≈‡∫  ª√–°Õ∫¥â«¬ 7-9 ORFS   ORF1 ª√–°Õ∫¥â«¬ ORF 1a ·≈– ORF 1b ´÷Ëß¡’°√Õ∫¢Õß

°“√Õà“π√À— æ—π∏ÿ°√√¡ ´âÕπ∑—∫°—π ORF 1b ∫√√®ÿ√À— ¢Õß‚ª√µ’π∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«°—∫°“√

®”≈Õß·∫∫ RNA (Replicase) ≈”¥—∫°“√‡√’¬ß¬’π å‚§√ß √â“ß¢Õß‚§‚√π“‰«√— ∑’Ë ”§—≠§◊Õ S, E,

M ·≈– N ́ ÷Ëß¡’√“¬≈–‡Õ’¬¥„π‡π◊ÈÕÀ“  SARS-CoV ª√–°Õ∫¥â«¬¬’π å∑—Èß ’Ë™π‘¥ ·≈–¡’≈”¥—∫¢Õß

ORFs ‡À¡◊Õπ°—π  mouse hepatitis virus (MHV) ‡ªìπµ—«·∑π¢Õß‚§‚√π“‰«√— °≈ÿà¡∑’Ë 2 ´÷Ëß¡’

¬’π å∑’Ë∫√√®ÿ√À— ¢Õß glycoprotein ™◊ËÕ hemagghetinin esteras (HE) transmissible gastroenteritis

virsu (TGEV) ‡ªìπµ—«·∑π¢Õß‚§‚√π“‰«√— °≈ÿà¡∑’Ë 1 ´÷Ëß‰¡à¡’¬’π å HE SARS-Coronavirus (SARS-

CoV) ª√–°Õ∫¥â«¬ 9 ORFs ´÷Ëß√«¡∂÷ß ORF 1ab, S, E, M ·≈– N ·µà‰¡à¡’¬’π å HE
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(genome) ¢Õß SARS-CoV ¬◊π¬—π«à“ SARS-CoV

‰¡à‰¥â‡°‘¥®“°°“√º ¡√«¡°—π (recombination)

√–À«à“ß®’‚π¡¢Õß‚§‚√π“‰«√— ™π‘¥Õ◊Ëπ ∑’Ë¡’

√“¬ß“πÕ¬Ÿà„π¢≥–π—Èπ ·µàÕ“®‡ªìπ‰ª‰¥â«à“ SARS-

CoV ‡ªìπ‰«√— ∑’Ëæ∫„π —µ«å∫“ß™π‘¥∑’Ë‡√“‰¡à√Ÿâ®—°

´÷Ëßª°µ‘‰¡à¡’‚Õ°“ „°≈â™‘¥°—∫§π ·≈â«¡’°“√µ‘¥

‡¢â“‰ª¬—ß§π (interspecies transmission) ·≈–°àÕ

‚√§Õ¬à“ß√ÿπ·√ß„π§π (Holmes, et al., 2003)

À≈—°∞“π π—∫ πÿπ°“√¢â“¡ ªï™’¬å¢Õß SARS-

CoV

§«“¡§‘¥∑’Ë«à“ —µ«åÕ“®‡ªìπµ—«π”‡™◊ÈÕ SARS-

CoV (Vector)  ◊∫‡π◊ËÕß¡“®“°°“√√–∫“¥¢Õß SARS

∑’Ë·ø≈µ Amoy Garden „πŒàÕß°ß ™à«ß‡¥◊Õπ¡’π“§¡

2546 ́ ÷Ëß∑”„ÀâºŸâæ—°Õ“»—¬„π·ø≈µ¥—ß°≈à“«®”π«π

321 §π ®“° 15 ∫≈ÁÕ° ªÉ«¬‡ªìπ‚√§ SARS

‡Àµÿ°“√≥å¥—ß°≈à“«‡√’¬°«à“ çsuper-spreader eventé

‡π◊ËÕß®“°§π‡æ’¬ß§π‡¥’¬«∑’Ë —¡º— ‚√§·≈–· ¥ß

Õ“°“√ ‰¡àπà“®–·æ√à‚√§„Àâ°—∫§πÕ◊Ëπ‰¥â∂÷ß 321 §π

´÷Ëß‰¡à‰¥â¡’‚Õ°“ „°≈â™‘¥·≈–∑”„ÀâªÉ«¬‰¥â„π§√“«

‡¥’¬«°—π ®÷ß¡’°“√µ—Èß ¡¡µ‘∞“π«à“ —µ«åÕ“®®–¡’

∫∑∫“∑ ”§—≠„π°“√√–∫“¥§√—Èßπ—Èπ (Stephen,

2003) ®“°°“√∑¥ Õ∫ —µ«å‡≈’È¬ß∑’ËÕ¬Ÿà„π∫√‘‡«≥∑’Ë

¡’ºŸâªÉ«¬ æ∫«à“ ·¡« 8 µ—« ·≈– ÿπ—¢ 1 µ—« ¡’ “√

æ—π∏ÿ°√√¡¢Õß SARS-CoV ‡¡◊ËÕµ√«®¥â«¬«‘∏’ RT-

PCR ·≈– “¡“√∂·¬°‡™◊ÈÕ SARS-CoV ‰¥â®“°

·¡«∑’Ë„Àâº≈∫«°µàÕ°“√µ√«®¥â«¬ RT-PCR º≈

°“√«‘‡§√“–Àå≈”¥—∫‡∫ ®“° SARS-CoV ∑’Ë·¬°‰¥â

®“°·¡«æ∫«à“‰¡à·µ°µà“ß®“° SARS-CoV ¢Õß§π

(WHO, 2003) πÕ°®“°π—Èπ ‘Ëß¢—∫∂à“¬¢ÕßÀπŸ∫â“π

∑’Ë∂Ÿ°‡°Á∫„π™à«ß°“√ ”√«® Amoy Garden „Àâº≈

∫«°®“°°“√µ√«®¥â«¬ RT-PCR

‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ëæ∫„π™à«ß·√°¢Õß°“√

√–∫“¥„π®—ßÀ«—¥°«“ßµÿâß¢Õß®’π  à«π„À≠à‡ªìπ

§πß“π„π√â“πÕ“À“√ ́ ÷Ëß¡’‚Õ°“  —¡º— °—∫ —µ«åªÉ“

(Zhong, et al., 2003) ®÷ß¡’°“√‡æ“–·¬°‡™◊ÈÕ SARS-

CoV ®“°¡Ÿ≈ —µ«å·≈– ‘Ëß§—¥À≈—Ëß®“°®¡Ÿ°¢Õß —µ«å

ªÉ“∑’Ë¡’®”Àπà“¬„πµ≈“¥ (Guan, et al., 2003) ·≈–

æ∫ SARS-like Coronavirus (SARS-like CoV) ®“°

¡Ÿ≈·≈–/À√◊Õ ‘Ëß§—¥À≈—Ëß®“°®¡Ÿ°¢Õß™–¡¥ (palm

civet) ·≈– ·√§§Ÿπ (raccoon dog) ®’‚π¡¢Õß SARS-

like CoV ∑’Ë·¬°‰¥âª√–°Õ∫¥â«¬ 29,701 ‡∫  ·≈–

¡’§«“¡§≈â“¬§≈÷ß (homologous) °—∫®’‚π¡¢Õß

SARS-CoV ∂÷ß 99.8% ·µàÕ¬à“ß‰√°Áµ“¡®’‚π¡¢Õß

SARS-like CoV ∑’Ë·¬°‰¥â®“° —µ«åªÉ“·µà≈–™π‘¥¡’

§«“¡§≈â“¬§≈÷ß°—π¿“¬„π°≈ÿà¡¡“°°«à“®’‚π¡¢Õß

MHV

HCoV -229E TGEV

IBV-B

IBV-L
SARS-CoV

PEDV

BCoV

Group1

Group2Group3

√Ÿª∑’Ë 2 ∑’Ë¡“ : Holmes, K.V., 2003. The Journal

of Clinical Investigation 11 (11) : 1605-

1609 ·ºπº—ßµâπ‰¡â∑“ßæ—π∏ÿ°√√¡¢Õß

‚§‚√π“‰«√—  ∑’Ë √â“ß®“°°“√‡ª√’¬∫

‡∑’¬∫¬’π å„π à«π ORF 1b ¢Õß SARS-

CoV ·≈–‚§‚√π“‰«√— ™π‘¥Õ◊ËπÊ · ¥ß

„Àâ‡ÀÁπ«à“ SARS-CoV ¡’§«“¡·µ°µà“ß

‚§‚√π“‰«√— ∑’Ë¡’„π√“¬ß“π∑—Èß “¡°≈ÿà¡
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SARS-CoV ∑’Ë·¬°‰¥â®“°§π ·≈–®’‚π¡¢Õß SARS-

CoV ®“°ºŸâªÉ«¬ SARS „π·µà≈–æ◊Èπ∑’Ë∑—Ë«‚≈° ¡’

§«“¡§≈â“¬§≈÷ß°—π¿“¬„π°≈ÿà¡¡“°«à“®’‚π¡¢Õß

SARS-like CoV ∑’Ë·¬°‰¥â®“° —µ«åªÉ“ ∑”„Àâ

 “¡“√∂·¬°‰¥â‡ªìπ 2 °≈ÿà¡ §◊Õ SARS-CoV ¢Õß§π

·≈– SARS-CoV ¢Õß —µ«åªÉ“ πÕ°®“°π—Èπ¬—ßæ∫«à“

40% ¢Õß§π¢“¬ —µ«åªÉ“·≈–§π¶à“ —µ«åªÉ“‡æ◊ËÕ

ª√–°Õ∫Õ“À“√¡’¿Ÿ¡‘§ÿâ¡°—πµàÕ SARS-CoV

∫∑ √ÿª

√“¬ß“π§√—Èßπ’È‡ªìπÀ≈—°∞“π∑’Ë ”§—≠ ´÷Ëß∫àß

™’È«à“ °“√µ‘¥‡™◊ÈÕ¢â“¡ ªï™’¬å√–À«à“ß —µ«å™π‘¥Àπ÷Ëß

‰ª¬—ß —µ«åÕ’°™π‘¥Àπ÷ËßÀ√◊Õ®“° —µ«å¢â“¡‰ª¬—ß§π

‡ªìπ ‘Ëß∑’Ë‡°‘¥¢÷Èπ‰¥â ·µàÕ¬à“ß‰√°Áµ“¡¬—ß‰¡à “¡“√∂

¬◊π¬—π‰¥â«à“ SARS-CoV ¡“®“°‰Àπ  —µ«åªÉ“∑’Ë∂Ÿ°

π”¡“¢“¬„πµ≈“¥ ‡™àπ ™–¡¥ ·≈– ·√§§Ÿπ Õ“®

‡ªìπ‡æ’¬ß·§à ◊ËÕ°≈“ß∑’Ëπ” SARS-like CoV ®“°

 —µ«åªÉ“™π‘¥Õ◊ËπÊ ·≈â«√Õ∑’Ë®–∂à“¬µàÕ‰ª¬—ß ªï™’¬åÕ◊Ëπ

∂÷ß·¡â«à“ SARS-CoV ®–µ‘¥µàÕ‰ª¬—ß·¡«∫â“π‰¥â

·µà„π¢≥–π’È¬—ß‰¡à¡’À≈—°∞“π¬◊π¬—π«à“ ·¡«®–

 “¡“√∂∂à“¬∑Õ¥‚√§‰ª¬—ß§π‰¥â ·≈–„πªí®®ÿ∫—π

¬—ß‰¡à¡’À≈—°∞“π∑’Ë™’È™—¥«à“ SARS-CoV ‡ªìπ‚√§

µ‘¥µàÕ√–À«à“ß —µ«å·≈–§π (zoonosis) ·µà‡ªìπ‰ª

‰¥â«à“ —µ«åÕ“®®–‡ªìπ·À≈àß°—°‡°Á∫‚√§ (reservior)

∑’Ë ”§—≠¢Õß SARS-CoV ¥—ßπ—Èπ°“√»÷°…“ SARS-

CoV „π —µ«å™π‘¥µà“ßÊ ‡ªìπ ‘Ëß∑’Ë®”‡ªìπÕ¬à“ß¬‘Ëß

‡æ◊ËÕ„Àâ∑√“∫«à“ —µ«å™π‘¥„¥‡ªìπ·À≈àß°—°‡°Á∫‚√§
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 cardiac  troponin T

A preliminary study on serum concentration of cardiac Troponin T 

after treatment in canine heart failure. 

1 2 3

Tippayaporn Tribuddharatana , Choosri Sribhen  and Kosit Sribhen

 cardiac troponin T (cTnT) 

 21  cTnT 

electrochemiluminescence immunoassay  creatinine kinase (CK) 

standard enzymatic method (heartworm

disease)  (valvular heart disease)

(cardiac arrhythmia)  12  cTnT  cTnT 

 (congestive heart failure, CHF)  5  7  cTnT 

 cTnT  2  (CHF)  cTnT 

 1  2  cTnT  1  cTnT

 1  CK 

 electrocardiogram (EKG) 

 cTnT 

ABSTRACT

The aims of this preliminary study was to investigate the new cardiac specific troponin T (cTnT)

1
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as a diagnostic and prognostic marker in canine heart failure. Serial measurements of this marker protein 

as well as the conventional marker creatine kinase (CK) were performed on 21 dogs with a variety of 

cardiac diseases using electrochemiluminescence immunoassay and standard enzymatic method, 

respectively. The results showed that cTnT levels in the 12 dogs with heartworm infection, valvular heart 

disease and cardiac arrhythmia with non-detectable  or very low concentration of cTnT at the first visit 

were virtually unchanged at follow-up. In contrast, 5 out of 7 dogs with congestive heart failure (CHF) 

displayed a distinct decline in cTnT concentration or its level remained undetectable after treatment. The 

other 2 dogs with CHF has the highest cTnT level  before treatment. One of them with CHF has the 

highest cTnT level showed no change in its concentration after treatment. This dog died suddenly 1 

month. In all these animals a highly variable result for CK was observed and there were no ischmic 

changes on electrocardiogram. These results imply that cTnT may be a useful marker for assessing the 

effect of treatment in canine heart failure.
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 PCR  MAT 

PCR-Based and MAT Combination Methods for Identifying Leptospira Reservoir Cows 

in Thailand 

1
2 2
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 microscopic agglutination test (MAT)  titer 

 Polymerase Chain Reaction (PCR)  DNA 

 PCR 

 primers  Gravekamp  (1993) 

 24 strains (24 serovars)  1 

PCR  PCR  Gravekamp 

(1993)  MAT  titer >1:40  41% 

PCR  DNA  MAT  17.8% 

ABSTRACT

 We did microscopic agglutination test (MAT) and PCR-based method to detect Leptospira

titer in serum and Leptospires DNA in urine samples. Serum and urine samples were collected from 

the same cows at area Bangkok, Pratumdranee, Nakornprathom, and Nakornrachaseema. The PCR 

was performed with primer sets reported by Gravekamp et al. (1993) to check Leptospira DNA from 

24 strains (24 serovars) and one Leptonema spp. There was some discordance of our PCR results to 

that reported by Gravekamp et al (1993). The percentage of cows is large (41%)  with seropositive 

titer at > 1:40. However, by using the combination methods of MAT and PCR, there were only 17.8% 

cows detected as Leptospira carrier and shedder. With these combination methods, we are confident 

in making decision to eliminate and/or to quarantine those animals. 
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: (Elephas maximus)

Esophageal Obstruction (Choke) in Asiatic elephant (Elephas maximus): Case report 

1
,
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,
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 (Elephas maximus)  10 .

 cranial esophagus 3

 xylazine HCl 0.56 mg/kg 3.5 

ml.

 5 

 xylazine HCl 0.4

ml.  Bayer’s wedge

 xylazine HCl yohimbin HCl (Reverzine

inj.)  0.18 mg/kg.

ABSTRACT

The ten years old female Asian elephant  (Elephas maximus) was transfer from Chonburi 

province for treatment at Kampaengsaen Kasetsart University Veterinary Teaching Hospital. Three

1
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days ago she had esophageal obstruction (shoked) at cranial esophagus because the Palm seed 

(diameter 13 cm., round-shaped) was the obstruction. The local veterinarian used xylazine HCl 0.56 

mg/kg. 3 ml. for preparing to oral palpation but not success and supportive with vitamins, analgesic 

drug and anti-inflammation drugs for primary treatment. She was appetited but regurgitation after 5 

minutes eating. The content of regurgitated was normal and the water taken after the feed was 

regurgitated too. We collected blood sample for hematology and blood chemistry. Hematology value

was done. The results reveal normal. We used fluid therapy and vitamin for supportive treatment. After 

that we used xylazine HCl 04 mg/kg and restraint her head, used Bayer’s wedge insert between 

upper and lower mandibular for prepare oral palpation to take Palm seed off, antidote with yohimbin 

HCl (Reverzine inj.) 0.18 mg/kg IV at ear vein and supportive treatment with vitamin, antibiotic and 

fluid therapy. She recovered and no have complication. 
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:

The Application of Herd Health and Production Management Program 

for Productivity Improvement in Small Dairy Herd: The Effect on Heifer Replacement 

1,2 1,2 3 1,4

Kaittisak  Tancharoen
1,2

, Tanu Pinyopummintr
1,2

, Witaya Suriyasathaporn
3

and Jaturong Wongsanit
1,4

 Cox’s 

proportional-hazards model  550  18 

 24  19%  61% 

 18  24 

 ( )

 18 

ABSTRACT

 The objective of this study was to determine the effect of implementing a herd health and 

production management program (HH-PM) on heifer replacement in small dairy herds.  From 550 

heifer records and statistical analysis using Cox’s proportional hazard model, the number of years 

which farm enrolled in a HH-PM program significantly affects the proportion of heifers conceived at 18 
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and 24 months old.  The season when those heifers born and the level of cross-breeding (Holstein-

Friesian) also exhibited a trend for improvement of the proportion of heifers conceived at 18 months 

old.

Key words:  heifer, fertility, conception, herd health, reproduction 
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 Levamisole 

Effect of an injectable levamisole in elimination of gastrointestinal nematodes of sheep 
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 Ivermectin 

 Levamisole (laevo isomer  tetramisole) 

 Levamisole  8 

./ .  18 

Haemonchus contortus, Trichostrongylus spp.

Trichuris ovis  100 % Haemonchus contortus 

Trichostrongylus spp.  96 %  100 % 

 Trichuris ovis  Levamisole 

ABSTRACT

Recent resistance to Ivermectin in sheep colony maintained by National Laboratory Animal 

Centre, had prompt a seeking alternative anthelminthic treatment.  Levamisole, which in a laevo

isomeric form of tetramisol, has been widely accepted for its anthelminthic activity on most adult and 

immature stomach, intestinal, and lung worms.  The injectable Levamisole, which approved for used 

in cattle (via subcutaneous injection), was investigated for its efficacy when given intramuscularly (8 

mg./kg. body weight)  to 18 sheep  newly  introduced to the colony.  All  new  sheep got infected with
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Haemonchus  contortus,  Trichostrongylus  spp.,  and Trichuris ovis.   Single treatment resulted in a 

complete 100 % removal of Haemonchus contortus and Trichostrongylus spp.. Additional treatment 

was required to completely remove Trichuris ovis (96% then 100%, respectively).  There was no 

visible sign of adverse side effects in these animals.  Thus, injectable Levamisole can be used to 

eliminate gastrointestinal parasites in sheep via intramuscular administration. 

Keywords: Levamisole, tetramisol, sheep, gastrointestinal  nematodes, intramuscular injection 
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Death kinetics of succinic acid on foodborne pathogen: Campylobacter jejuni E93/2835 

Bongkot Noppon, J. D. Brooks and Graham J. Manderson 

 93/2835 

 200  6 

Abstract

Campylobacter jejuni E93/2835 was a test organism for the death kinetic and succinic acid 

was an organic acid employed for this inactivation study. Survivor curves of succinic acid 

exhibited lag periods or shoulders i.e. time periods where the populations remained steady 

or declined slowly, after which a more rapid decline was observed. C. jejuni E93/2835 

could not be detected after treatment with 200 ppm concentration for 6 minutes. The 

equation derived from this biocide was non-linear. 
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Results of Using Pig Embryo Para Rubber Models in Embryology Teaching Class 

Vanda  Sujarit,  Sirirak   Chantakru,  Nathanant  Makmee, 

Khajohn  Kobsuntia, Apinun  Suprasert, Dollada   Srisai, and  Nati  Nilnopakoon

10

2545

0.05

ABSTRACT

 To understand the embryonic development and organogenesis, the students must construct 

the image of development. Moreover, preparation of embryonic specimens is limited.  Therefore, 10 

mm. pig embryo para rubber models were developed and utilized as a learning tool.  The results 

demonstrated that pig embryo para rubber models increased the learning capability in embryology 

class.  Statistically by paired observation, the students significantly got higher score after using the 

models than before the utilizing (p < 0.05).  The students gave the additional suggestions to improve 

the models for better understanding.
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Comparative Anatomical Teaching Aids of  Bovine  Reproductive Organs

between Para Rubber Models and Real Specimens 
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ABSTRACT

To decrease the number of experimental animals for teaching in anatomy course which ethic 

of animal usage is concerned, the tendency  of  teaching with models is increase. To date most of the 

models are made of resin or fiberglass. These synthetic materials have bad ordor, toxic and are 

carcinogen. Moreover they are imported with  high cost. The objective of this research was to replace 

the synthetic materials with natural para rubber for researching and developing  bovine of both male 

and female reproductive organs model and  mammary gland. The new inventive models were shown 

the components of reproductive organs and the relation with other organs. In addition, parts of 

models were able to disassemble to reveal the internal structures. The models were used as the 

anatomical teaching aids for students of the Faculty of Veterinary Medicine, Kasetsart University. The 

result showed that students were learning and understanding more better than not using the models. 

Keyword: para rubber, teaching aid, model, reproductive organs.
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THE USE OF FECAL PROGESTERONE PROFILE TO DETERMINE OVARIAN FUNCTION IN 

GILTS

Padet Tummaruk   Junpen Suwimonteerabutr  Wichai Tantasuparuk

Mongkol Techakumphu and Annop Kunavongkrit
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ABSTRACT

The objectives of the present study were to measure level of fecal progesterone (P4) metabolite in 

gilts in order to determine the ovarian function in relation to oestrous behaviour. In addition, correlation 

between plasma and fecal P4 metabolite were also analyzed. Five prepubertal crossbred gilts were 

included in the experiment. Laparoscopy was used to determine ovarian status in all gilts. Oestrus 

detection was performed daily and all gilts were allowed to have a direct boar daily. About 10 g of feces 

was collected either directly from rectum or immediately after defecation and then kept at –20 C until 

analysed. Blood was collected from a jugular vein and immediately put into heparinized tube. Plasma was 

separated within 20 minute after collection and then kept at –20 C until analysed. Both fecal and blood 

samples were collected every 7 days before the gilts showed signs of first oestrus. After first oestrus was 

observed the samples were collected every 3 days starting from day 1 (standing heat) until day 40. P4 

metabolite in feces was extracted by using phosphate buffer solution. The measurement of P4 level in 

blood (plasma) and feces were performed by a solid-phase 
125

I-radioimmunoassay and its correlation was 

calculated by Spearman’s correlation. On average, fecal P4 metabolite was highest on day 13 after 

standing heat, whereas plasma P4 was highest on day 10 after standing heat. The maximum levels of P4 

metabolite in feces varies among gilts from 143 to 2303 nmol/kg, whereas the minimum levels of P4 

metabolite in feces varies from 0.45 to 5.7 nmol/kg. Level of plasma P4 and fecal P4 metabolite was 

positively correlated (r=0.73, P<0.001, n=65). The correlation coefficient within animal between plasma P4 

and fecal P4 metabolite in 5 gilts were 0.63 (P<0.05), 0.64 (P<0.05), 0.92 (P<0.001), 0.81 (P<0.001) and 

0.69 (P<0.01). The level P4 metabolite in feces was lower than 1.5 nmol/ml during prepubetal period. 

Levels of fecal P4 metabolite increased around day 7 after standing heat and remained in a high level (>20 

nmol/kg) until day 16 after standing heat. In conclusions, levels of fecal P4 metabolite significantly 

correlated with P4 in plasma in all gilts and fecal progesterone profile can be a useful measurement to 

determine luteal function of ovaries in gilts. 
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. . 2542 – . . 2545 

A retrospective study of canine tumors at Veterinary Teaching Hospital, Kasetsart

Kamphaeng Saen during March 1999 – August 2002 

Sunee  Kunakornsawat and Orawan Boodde 

 2542 –  2545  52  (55.8%) 

 (44.2%)  (57.7%) 

(42.3%)  5  (68.8%) 

 (22.9%)  (20.8%) 

 (14.6%) 

 histiocytoma  adenocarcinoma 

 cystadenocarcinoma nephroblastoma myxoma fibroma 

seminoma  interstitial cell tumor. 

:

ABSTRACT

 Case records of fifty-two dogs with tumors from Veterinary Teaching Hospital, Kasetsart 

Kamphaeng Saen during March 1999 – August 2002 were reviewed retrospectively characterize the 

types of tumors and their association with age, gender, and breed of dogs affected. Incidence of 

tumors was greater in female dogs (55.8%) than in males (44.2%). Mix-breed (57.7%) had higher 

prevalence of tumors than pure breed (42.3%). Results revealed that tumors appeared during all 

periods of animal’s life, but they were most prevalent in older animals ( 5 years) (68.8%). Tumors of 

skin & subcutaneous have been shown most frequently and accounted for 22.9%. Mammary gland 

tumors (20.8%) were the second most common tumors, followed by 14.6% in tumors of urogenital

_______________________
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system. Histiocytomas and adenocarcinomas predominated in skin & subcutaneous and mammary 

gland tumors, respectively. Various types such as cystadenocarcinoma, nephroblastoma, myxoma, 

fibroma, seminoma, and interstitial cell tumor have been noticed in tumors of urogenital system. 

Key words: canine tumor 
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Oxytetracycline Residues in Fish Meat in Bangkok and Near-by Areas

Anong Bintvihok and Danis Davitiyananda 
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ABSTRACT

This study was undertaken to determine oxytetracycline residues in catfish, snakehead, 

tilapia and carp. Six hundred samples of fish meat were collected from ten regions of Bangkok and 

near-by areas, during the period March 2001 to February 2002, using multistage random sampling. 

The samples were screened for the detection of oxytetracycline residues by HPLC. 4.67% (7/150) of 

the catfish samples, 7.33% (11/150) of the snakehead samples, 6.00%

10330
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Pathumwan Bangkok 10330, Thailand. 
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(9/150) of the tilapia samples and 11.33% (17/150) of the carp samples were found to contain 

oxytetracycline with a mean value of 13.48 to 26.23 ppb ( g/kg), 10.56 to 20.35  1.54 ppb, 10.74 to 

28.63 ppb and 10.58 to 34.54  1.68 ppb, respectively. Samples collected in rainy season contained 

the highest oxytetracycline residues with the highest frequency (9.5%) followed by samples of winter 

season (8.5%) and summer season (4%), respectively. The samples collected from Dusit region 

contained the highest oxytetracycline residues, followed by samples of Sumpuntawong, Bangsua, 

Bangkokyai, Minburi, Bangkoknoi, Thonburi, Nonthaburi, Chathuchak and Bangkhen region, 

respectively. The findings from the above data indicated that the fish meat samples contained lower 

level of oxytetracycline residues in the tissues than the maximum residue limit (MRL = 200 ppb) which 

set up by Codex Alimentarius Commission (CAC). It revealed that the studied samples could be 

safety enough from oxytetracycline residue for the consumers. 

Key words : oxytetracycline residue, fish meat, MRL, Codex 
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