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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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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¢÷Èπµâπ

¥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√–∫∫‰√à

π“‰∑¬. ¡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„πÀπ—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
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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 computer
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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:
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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 should
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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.
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°“√»÷°…“«‘‡§√“–Àå ¿“«–·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— 

‰¢â ¡ÕßÕ—°‡ ∫‡®Õ’„π ÿ°√ªï 2542

Analysis Study of Antibody Status Japanese

Encephalitis in Pigs 1999

 ÿ√æß…å Õÿ¥¡æ—π∑å ·≈– «“ π“ ¿‘≠‚≠™π¡å

Surapong Udomphan and Wasana Pinyochon

Abstract

One thousand one hundred and six serum pig samples collected in 1999, were tested for antibodies

against Japanese encephalitis virus (JEV) by hemagglutination inhibition (HI) test. The samples were

obtained from 27 commercial farms in 18 provinces of Thailand, and divided into 4 groups including 967

sows, 31 boars, 62 gilts and 46 fattening pigs. The results showed that serum antibodies of the samples

against JEV at ≥ 1:40 in northern, north-eastern, southern, eastern, and central parts were 99.13%, 94.96%,

93.10%, 92.35% and 84.37%, whereas geometric mean titers (GMT) were 2589.6, 1724.5, 433.0, 547.9

and 171.4, respectively. Pig sera obtained from Chiangmai, Udonthani, Chon buri and Singburi gave 100%

positive results against JEV whereas 75.6%, 75.9% and 79.7% of the pigs obtained from Lopburi,

Nakhonpathom and Saraburi were seropositive, respectively, The highest and lowest GMT of the pig

samples were obtained from Chonburi(96.8%) and Chanthaburi(43.5%). The highest (96.8%) to lowest

(43.5%) infection rate of JEV were found in boars, sows, gilts and fattening pigs with 1403.7, 668.8, 267.5

and 54.8 in GMT, respectively. This study indicated that JEV were widely distributed in pig population. The

exposure rate of JEV statistically significant different (p< 0.01) was depending upon the geographical regions

and the groups of pigs at 99% confidential level. The study revealed the older pigs had the higher natural

exposure rate of JEV than the younger ones.

Key words: antibody, Japanese encephalitis virus, pigs, Thailand

°≈ÿà¡ß“π‰«√— «‘∑¬“  ∂“∫—π ÿ¢¿“æ —µ«å·Ààß™“µ‘ °√¡ª»ÿ —µ«å ‡¢µ®µÿ®—°√ °√ÿß‡∑æœ 10900

Virology section, National Institute of Animal Health, Department of Livestock Development, Chatuchak, Bangkok 10900
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∫∑§—¥¬àÕ

„πªïæ.». 2542 ‰¥â∑”°“√»÷°…“«‘‡§√“–Àå ¿“«–·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‰¢â ¡ÕßÕ—°‡ ∫‡®Õ’ (Japa-

nese encephalitis virus, JEV) „π ÿ°√·¡àæ—π∏ÿå 967 µ—«  ÿ°√æàÕæ—π∏ÿå 31 µ—« ·≈– ÿ°√¢ÿπ 46 µ—« √«¡∑—Èß ‘Èπ 1,106

µ—« ®“°ø“√å¡ ÿ°√ 27 ø“√å¡ „π 18 ®—ßÀ«—¥ °“√µ√«®À“√–¥—∫·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‰¢â ¡ÕßÕ—°‡ ∫‡®Õ’

¥â«¬«‘∏’ hemagglutination inhibition (HI) test æ∫«à“ ÿ°√„π¿“§‡Àπ◊Õ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§„µâ

¿“§µ–«—πÕÕ° ·≈–¿“§°≈“ß „Àâº≈∫«° (HI titer ≥ 1:40) ‡∑à“°—∫ 99.13%, 94.96%, 93.10%, 92.35% ·≈–

84.37% µ“¡≈”¥—∫ ·≈–¡’§à“ HI titer ‡©≈’Ë¬ (GMT) ‡∑à“°—∫ 2589.6, 1724.5, 433.0, 547.9 ·≈– 171.4 µ“¡

≈”¥—∫ ®—ßÀ«—¥∑’Ë¡’Õ—µ√“°“√„Àâº≈∫«° 100% ‰¥â·°à  ÿ°√„π®—ßÀ«—¥‡™’¬ß„À¡à Õÿ¥√∏“π’ ™≈∫ÿ√’ ·≈– ‘ßÀå∫ÿ√’

 à«π®—ßÀ«—¥∑’Ë¡’Õ—µ√“°“√„Àâº≈∫«°µË” ÿ¥ ‰¥â·°à  ÿ°√„π®—ßÀ«—¥≈æ∫ÿ√’ π§√ª∞¡ ·≈– √–∫ÿ√’ §◊Õ 75.5%,

75.9% ·≈– 79.7% µ“¡≈”¥—∫  ÿ°√∑’Ë¡’§à“ GMT ¢Õß HI titer  Ÿß∑’Ë ÿ¥ (5935.9) æ∫„π ÿ°√®—ßÀ«—¥™≈∫ÿ√’

·≈–µË”∑’Ë ÿ¥ (52.2) æ∫„π ÿ°√®—ßÀ«—¥®—π∑∫ÿ√’ °≈ÿà¡ ÿ°√∑’Ë¡’°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’ Ÿß∑’Ë ÿ¥ (96.8%) ®π∂÷ßµË”

∑’Ë ÿ¥ (43.5%) ‡ªìπ ÿ°√æàÕæ—π∏ÿå  ÿ°√·¡àæ—π∏ÿå  ÿ°√ “« ·≈– ÿ°√¢ÿπ ‚¥¬¡’§à“ GMT ¢Õß HI titer ‡∑à“°—∫ 1430.7,

668.8, 267.5 ·≈– 54.8 µ“¡≈”¥—∫ °“√»÷°…“π’È∫àß™’È«à“¡’°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ‰«√— ‡®Õ’„π ÿ°√∑—Ë«ª√–‡∑»

‚¥¬¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ¢Õß ÿ°√„π·µà≈–¿“§Õ¬à“ßπâÕ¬ 2 ¿“§∑’Ë·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p< 0.01) ·≈–‡¡◊ËÕ®”·π°µ“¡°≈ÿà¡ ÿ°√æ∫«à“¡’ ÿ°√Õ¬à“ßπâÕ¬ 2 °≈ÿà¡∑’Ë¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ∑’Ë·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p< 0.01) ‡ªìπµâπ °≈à“«§◊Õ  ÿ°√∑’Ë¡’Õ“¬ÿ¡“°¢÷Èπ®–¡’°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’µ“¡

∏√√¡™“µ‘¡“°¢÷Èπ

§” ”§—≠: ·Õπµ‘∫Õ¥’ ‰«√— ‰¢â ¡ÕßÕ—°‡ ∫  ÿ°√ ª√–‡∑»‰∑¬

∫∑π”

‚√§‰¢â ¡ÕßÕ—°‡ ∫‡®Õ’ (Japanese encepha-

litis À√◊Õ JE) ‡ªìπ‚√§µ‘¥µàÕ√–À«à“ß —µ«å·≈–§π∑’Ë

¡’§«“¡ ”§—≠∑“ß “∏“√≥ ÿ¢‚√§Àπ÷Ëß ‚√§‰¢â

 ¡ÕßÕ—°‡ ∫‡®Õ’¡’√“¬ß“π®“°∑—Ë«‚≈° (Monath,

1988) ‚¥¬‡©æ“–ª√–‡∑»„π¿Ÿ¡‘¿“§‡Õ‡™’¬·ª´‘øî§

(Umenai et al., 1985) ¡’®”π«πºŸâªÉ«¬∑—Ë«‚≈° 45,000

√“¬µàÕªï  à«π„πª√–‡∑»‰∑¬¡’ºŸâªÉ«¬ª√–¡“≥ 500

√“¬µàÕªï (WHO, 1994) ¡’√“¬ß“π°“√√–∫“¥¢Õß

‚√§π’È‡ªìπ§√—Èß·√°„πªï æ.». 2512 ·≈–¡’°“√

√–∫“¥§√—Èß„À≠à∑’Ë ÿ¥„πªï æ.». 2523 ¡’ºŸâªÉ«¬ 2513

√“¬ ‡ ’¬™’«‘µ 447 √“¬ (°Õß√–∫“¥«‘∑¬“

 ”π—°ß“πª≈—¥°√–∑√«ß “∏“√≥ ÿ¢, 2536-2540;

Sangkawibha et al., 1988)

‚√§‰¢â ¡ÕßÕ—°‡ ∫‡®Õ’ ¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ

Japanese encephalitis virus (JEV) „π°≈ÿà¡ Flaviviridae

´÷Ëß‡ªìπ RNA virus  “¬‡¥’Ë¬« ¡’‡ª≈◊Õ°Àÿâ¡ ¡’¬ÿß

‡ªìπæ“À–π”‚√§·≈– ÿ°√‡ªìπ·À≈àß¢¬“¬µ—«‡æ‘Ë¡

®”π«π¢Õß‡™◊ÈÕ‰«√— ∑’Ë ”§—≠ ‡™◊ÈÕ‰«√— ‡®Õ’·¬°‰¥â

§√—Èß·√°®“° ¡Õß¢ÕßºŸâªÉ«¬¥â«¬‚√§‰¢â ¡Õß

Õ—°‡ ∫∑’Ëª√–‡∑»≠’ËªÿÉπ„πªï §.». 1935 (Mitamura et

al., 1936)  à«π„πª√–‡∑»‰∑¬·¬°‡™◊ÈÕ JEV ‰¥â®“°

 ÿ°√∑’Ë®—ßÀ«—¥‡™’¬ß„À¡à„πªï §.». 1983 (Burke et al.,
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1985) ‡™◊ÈÕ‰«√— ‡®Õ’¡’«ß®√™’«‘µÕ¬Ÿà„π∏√√¡™“µ‘

√–À«à“ß ¬ÿß- ÿ°√-¬ÿß-§π ·≈– —µ«åÕ◊ËπÊ ‡™àπ ¡â“ ‚§

°√–∫◊Õ µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’‰¥â (Gould et al., 1974;

Johnson et al., 1974; Grossman et al., 1973;

Yamada et al., 1971) ‚¥¬¡’¬ÿß√”§“≠‡ªìπæ“À–π”

‚√§ „πª√–‡∑»‰∑¬¬ÿß∑’Ë‡ªìπæ“À–π”‚√§‰¢â ¡Õß

Õ—°‡ ∫‡®Õ’∑’Ë ”§—≠§◊Õ Culex tritaeniorhynchus, Culex

gelidus, Culex visnui ·≈– Culex fuscocephala ́ ÷Ëß¬ÿß

‡À≈à“π’È®–·æ√àæ—π∏ÿå„π∑’Ë≈ÿà¡∑’Ë¡’πÈ”¢—ß (Hoke and

Gingrich, 1994) æ∫‰¥â„π∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬

ªí®®ÿ∫—π¬—ßæ∫°“√‡°‘¥‚√§„π§πÕ¬à“ßª√–ª√“¬

®“°∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬ ‚¥¬¡’Õ—µ√“°“√‡°‘¥

‚√§‰¢â ¡ÕßÕ—°‡ ∫ Ÿß ÿ¥„π¿“§‡Àπ◊Õ·≈–µË” ÿ¥

„π¿“§„µâ (Chunsuttiwat, 1989)  à«πÕ—µ√“°“√µ‘¥

‡™◊ÈÕ„π ÿ°√π—Èπ ™—¬«—∏πå·≈–§≥– (2528) √“¬ß“π

°“√ ”√«®¿Ÿ¡‘§ÿâ¡°—πµàÕ‡™◊ÈÕ‰«√— ‡®Õ’ „π ÿ°√¿“§

‡Àπ◊Õ æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π ÿ°√∑’ËÕ“¬ÿµË”°«à“ 6

‡¥◊Õπ ‡∑à“°—∫ 79.16% ·≈– 100% „π ÿ°√∑’Ë¡’Õ“¬ÿ

¡“°°«à“ 6 ‡¥◊Õπ  à«π„π¿“§°≈“ß ·≈–¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ §≥‘»—°¥‘Ï·≈–§≥– (2541)

æ∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π°≈ÿà¡ ÿ°√æàÕ-·¡àæ—π∏ÿåÕ¬Ÿà„π

√–¥—∫ Ÿß §◊Õ 91.67% ·≈– 99.25% µ“¡≈”¥—∫

 à«π„π≈Ÿ° ÿ°√¥Ÿ¥π¡·≈–À≈—ßÀ¬à“π¡ æ∫

·Õπµ‘∫Õ¥’®”π«π 95.49% ·≈– 63.08% µ“¡≈”¥—∫

≈Ÿ° ÿ°√À≈—ßÀ¬à“π¡‰«µàÕ°“√µ‘¥‡™◊ÈÕ‡π◊ËÕß®“°

¿Ÿ¡‘§ÿâ¡°—π®“°·¡à∑’Ëºà“π∑“ßπ¡πÈ”‡À≈◊Õß≈¥≈ß

°“√µ‘¥‡™◊ÈÕ„π·¡à ÿ°√ Õÿâ¡∑âÕßÕ“®∑”„Àâ·∑âß ≈Ÿ°

µ“¬„π∑âÕß ≈Ÿ°°√Õ° µ“¬·√°§≈Õ¥ ·≈–°“√º‘¥

ª°µ‘æ‘°“√·µà°”‡π‘¥¢Õß≈Ÿ° ÿ°√ (Chu and Joo, 1999)

«—µ∂ÿª√– ß§å¢Õß√“¬ß“ππ’È ‡ªìπ°“√»÷°…“

«‘‡§√“–Àå∂÷ß ¿“«–·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®Õ’„π

 ÿ°√∑—Ë«∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬„πªï æ.». 2542

‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§

‰¢â ¡ÕßÕ—°‡ ∫‡®Õ’µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

æ◊Èπ∑’Ë‡°Á∫µ—«Õ¬à“ß

„πªï æ.». 2542 ∑”°“√ ÿà¡‡°Á∫µ—«Õ¬à“ß®“°

ø“√å¡ ÿ°√∑—ÈßÀ¡¥ 27 ·Ààß ´÷ËßÕ¬Ÿà„π¿“§‡Àπ◊Õ 2

®—ßÀ«—¥ ‰¥â·°à ‡™’¬ß„À¡à ·≈–‡æ™√∫Ÿ√≥å ¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 5 ®—ßÀ«—¥ ‰¥â·°à Õÿ¥√∏“π’

¢Õπ·°àπ ™—¬¿Ÿ¡‘ ∫ÿ√’√—¡¬å ·≈–Õÿ∫≈√“™∏“π’ ¿“§

µ–«—πÕÕ° 3 ®—ßÀ«—¥ ‰¥â·°à ©–‡™‘ß‡∑√“ ™≈∫ÿ√’

·≈–®—π∑∫ÿ√’ ¿“§°≈“ß 6 ®—ßÀ«—¥ ‰¥â·°à π§√ª∞¡

 ÿæ√√≥∫ÿ√’   ‘ßÀå∫ÿ√’   √–∫ÿ√’  ≈æ∫ÿ√’  ·≈–

ª√–®«∫§’√’¢—π∏å ¿“§„µâ 2 ®—ßÀ«—¥ ‰¥â·°à ™ÿ¡æ√

·≈– ß¢≈“ √«¡∑—Èß ‘Èπ 18 ®—ßÀ«—¥

µ—«Õ¬à“ß´’√—Ë¡

®“°µ—«Õ¬à“ß´’√—Ë¡∑—ÈßÀ¡¥®”π«π 1,106

µ—«Õ¬à“ß ®”·π°‡ªìπµ—«Õ¬à“ß∑’Ë‡°Á∫¡“®“°¿“§‡Àπ◊Õ

115 µ—«Õ¬à“ß ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 318 µ—«Õ¬à“ß

¿“§µ–«—πÕÕ° 170 µ—«Õ¬à“ß ¿“§°≈“ß 416 µ—«Õ¬à“ß

·≈–¿“§„µâ 87 µ—«Õ¬à“ß ´÷Ëß®”·π°‡ªìπµ—«Õ¬à“ß

®“°·¡à ÿ°√æ—π∏ÿå 967 µ—«Õ¬à“ß  ÿ°√ “« 62 µ—«Õ¬à“ß

 ÿ°√æàÕæ—π∏ÿå 31 µ—«Õ¬à“ß ·≈– ÿ°√¢ÿπ 46 µ—«Õ¬à“ß

°“√µ√«®·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‰¢â ¡Õß

Õ—°‡ ∫‡®Õ’

∑”°“√µ√«®À“√–¥—∫·Õµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®

Õ’„π ’́√—Ë¡ ÿ°√¥â«¬«‘∏’ hemagglutination inhibition (HI)

test µ“¡«‘∏’¢Õß Clark and Casals (1958) „™â

·Õπµ‘‡®π∑’Ë®”Àπà“¬‚¥¬∫√‘…—∑ Niseiken ª√–‡∑»
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≠’ËªÿÉπ ª√‘¡“≥·Õπµ‘‡®π∑’Ë„™â„π°“√∑¥ Õ∫‡∑à“°—∫

4 HA unit ·≈–‡¡Á¥‡≈◊Õ¥·¥ßÀà“π∑’Ë§«“¡‡¢â¡¢âπ

0.33% §«“¡‡¢â¡¢âπ ‡√‘Ë¡µâπ¢Õß´’√—Ë¡∑’Ë∑”°“√

∑¥ Õ∫‡∑à“°—∫ 1:10 ·≈â«‡®◊Õ®“ß 1:2 ‰ª‡√◊ËÕ¬„π

·µà≈–À≈ÿ¡ ®π´’√—Ë¡‡®◊Õ®“ß 1:1520 §à“∑’Ë„Àâº≈∫«°

µàÕ°“√µ√«®√–¥—∫´’√—Ë¡‡®◊Õ®“ßµ—¥ ‘π∑’Ë ≥ 1:40 (™—¬

«—∏πå·≈–§≥–, 2525; ™âÕß¡“»·≈–§≥–, 2544)

π”º≈°“√µ√«® HI titer ®“°µ—«Õ¬à“ß∑’Ë‡ªìπº≈

∫«°‰ª§”π«≥À“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’¢Õß

 ÿ°√„π®—ßÀ«—¥µà“ßÊ ∑’Ë∑”°“√»÷°…“„π·µà≈–¿“§

·≈– ÿ°√°≈ÿà¡µà“ßÊ À“§«“¡∂’Ë√–¥—∫·Õπµ‘∫Õ¥’

¢Õß ÿ°√„π·µà≈–®—ßÀ«—¥ ·≈–À“§à“‡©≈’Ë¬ GMT ¢Õß

HI titer ¢Õß ÿ°√„π®—ßÀ«—¥µà“ßÊ „π·µà≈–¿“§

·≈– ÿ°√°≈ÿà¡µà“ßÊ µ“¡«‘∏’¢Õß Thrusfield (1986)

‚¥¬§”π«≥®“°§à“ HI titer µ—Èß·µà√–¥—∫´’√—Ë¡‡®◊Õ

®“ß 1:10 ‡ªìπµâπ‰ª ®“° Ÿµ√§”π«≥¥—ßπ’È

GMT/10 = 2m

Log10(GMT/10) = m × 0.301

GMT/10 = antilog m × 0.301

´÷Ëß m §◊Õ §à“‡©≈’Ë¬ code ¢Õß HI titier ‚¥¬„Àâ 1:10,

1:20, 1:40,..‡ªìπ 0, 1, 2,...

 ∂‘µ‘∑’Ë„™â„π°“√«‘‡§√“–Àå

 ∂‘µ‘∑’Ë„™â«‘‡§√“–Àå§◊Õ Chi square ‡æ◊ËÕ∑¥ Õ∫

«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’¢Õß ÿ°√¢÷ÈπÕ¬Ÿà°—∫ ÿ°√

„π ·µà≈–¿“§ ·≈–¢÷ÈπÕ¬Ÿà°—∫°≈ÿà¡ ÿ°√À√◊Õ‰¡à

º≈

µ—«Õ¬à“ß´’√—Ë¡ ÿ°√®“°°“√»÷°…“§√—Èßπ’È∑’Ë„Àâº≈

∫«°µàÕ°“√µ√«®·Õπµ‘∫Õ¥’‡™◊ÈÕ‰«√— ‡®Õ’ ‡∑à“°—∫

90.8% ‚¥¬®”·π°ÕÕ°‡ªìπ√“¬¿“§¥—ßπ’È ¿“§‡Àπ◊Õ

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¿“§„µâ ¿“§µ–«—πÕÕ°

·≈–¿“§°≈“ß ‡∑à“°—∫ 99.13%, 94.96%, 93.10%,

92.35% ·≈– 84.37% µ“¡≈”¥—∫ ´÷Ëß¡’§à“ HI titer

‡©≈’Ë¬ (GMT) ‡∑à“°—∫ 2589.6, 1724.5, 433.0, 547.9

·≈– 171.4 µ“¡≈”¥—∫ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1. º≈

µ“√“ß∑’Ë 1 Õ—µ√“°“√µ‘¥‡™◊ÈÕ·≈–§à“‡©≈’Ë¬ (GMT) ¢Õß√–¥—∫·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®Õ’¢Õß ÿ°√„π¿“§µà“ßÊ

¿“§ °≈ÿà¡ ÿ°√* √«¡ ®”π«πµ—«Õ¬à“ß (%) GMT

1 2 3 4 (µ—«) HI titer <1:40 HI titer ≥ 1:40**

‡Àπ◊Õ 9 96 10 0 115 1 (0.86%) 144 (99.13%) 2589.6

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 5 282 15 16 318 16 (5.03%) 302 (94.96%) 1724.5

µ–«—πÕÕ° 12 148 0 10 170 13 (7.64%) 157 (92.35%) 547.9

°≈“ß 36 354 6 20 416 65 (15.62%) 351 (84.37%) 171.4

„µâ 0 87 0 0 87  6 (6.89%) 81 (93.10%) 433.0

√«¡ 62 967 31 46 1,106 101 (9.13%) 1,005 (90.86%)

* 1 =  ÿ°√ “«,  2 =  ÿ°√·¡àæ—π∏ÿå,  3 =  ÿ°√æàÕæ—π∏ÿå,  4 =  ÿ°√¢ÿπ

** X2 = 41.40

X2(.99;4) = 13.3
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µ“√“ß∑’Ë 2 Õ—µ√“°“√µ‘¥‡™◊ÈÕ·≈–§à“‡©≈’Ë¬ (GMT) ¢Õß√–¥—∫·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®Õ’¢Õß ÿ°√„π®—ßÀ«—¥

µà“ßÊ

®—ßÀ«—¥ ®”π«π ÿ°√ ®”π«πµ—«Õ¬à“ß (%) GMT

(µ—«) HI titer <1:40 HI titer ≥ 1:40**

‡™’¬ß„À¡à 99 0 (0%) 99 (100%) 2764.9

‡æ™√∫Ÿ√≥å 16 1 (6.25%) 15 (93.75%) 1733.4

Õÿ¥√∏“π’ 39 0 (0%) 39 (100%) 1996.1

¢Õπ·°àπ 85 6 (7.05%) 79 (92.94%) 1269.6

™—¬¿Ÿ¡‘ 50 1 (2.0%) 49 (98.0%) 4275.6

∫ÿ√’√—¡¬å 98 3 (3.06%) 95 (96.93%) 2114.9

Õÿ∫≈√“™∏“π’ 46 6 (13.04%) 40 (86.95%) 649.7

©–‡™‘ß‡∑√“ 35 1 (2.85%) 34 (97.14%) 187.5

™≈∫ÿ√’ 75 0 (0%) 75 (100%) 5935.9

®—π∑∫ÿ√’ 60 12 (20.0%) 48 (80.0%) 52.2

π§√ª∞¡ 79 19(24.05%) 60 (75.94%) 112.6

 ÿæ√√≥∫ÿ√’ 88 5 (5.68%) 83 (94.32%) 246.7

 ‘ßÀå∫ÿ√’ 38 0 (0%) 38 (100%) 168.9

 √–∫ÿ√’ 74 15 (20.27%) 59 (79.72%) 115.3

≈æ∫ÿ√’ 86 21 (24.4%) 65 (75.58%) 101.8

ª√–®«∫§’√’¢—π∏å 51 5 (9.80%) 46 (90.19%) 1446.5

™ÿ¡æ√ 51 3 (5.88%) 48 (94.11%) 1333.3

 ß¢≈“ 36 3 (8.33%) 33 (91.66%) 88.1

√«¡ 1,106 101 (9.13%) 1,005 (90.86%)

°“√«‘‡§√“–ÀåÕ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’¢Õß ÿ°√„π

·µà≈–¿“§æ∫«à“¡’Õ¬à“ßπâÕ¬ 2 ¿“§∑’Ë¡’§«“¡·µ°

µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.01) Õ—µ√“

°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’„π ÿ°√ Ÿß∑’Ë ÿ¥ (100%) ‡ªìπ

 ÿ°√„π®—ßÀ«—¥‡™’¬ß„À¡à Õÿ¥√∏“π’ ™≈∫ÿ√’ ·≈– ‘ßÀå∫ÿ√’

 à«πÕ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’„π ÿ°√µË”∑’Ë ÿ¥§◊Õ

75.6%, 75.9% ·≈– 79.7% ‡ªìπ ÿ°√„π®—ßÀ«—¥≈æ∫ÿ√’

π§√ª∞¡ ·≈– √–∫ÿ√’ µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2.)

 à«π ÿ°√∑’Ë¡’§à“ GMT ¢Õß HI titer  Ÿß∑’Ë ÿ¥

(5935.9) ‡ªìπ ÿ°√„π®—ßÀ«—¥™≈∫ÿ√’ ·≈–µË”∑’Ë ÿ¥ (52.2)

‡ªìπ ÿ°√„π®—ßÀ«—¥®—π∑∫ÿ√’ ¥—ß· ¥ß„πµ“√“ß∑’Ë 2.

·≈– 3. °≈ÿà¡ ÿ°√æàÕæ—π∏ÿå  ÿ°√·¡àæ—π∏ÿå  ÿ°√ “«
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·≈– ÿ°√¢ÿπ ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’‡∑à“°—∫

96.77%, 93.89%, 79.03% ·≈– 43.47% ‚¥¬¡’§à“

GMT ¢Õß HI titer ‡∑à“°—∫ 1430.7, 668.8, 267.5 ·≈–

54.8 µ“¡≈”¥—∫¥—ß· ¥ß„πµ“√“ß∑’Ë 4. º≈°“√

«‘‡§√“–Àåæ∫«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’„π·µà≈–

°≈ÿà¡ ÿ°√æ∫«à“¡’Õ¬à“ßπâÕ¬ 2 °≈ÿà¡∑’Ë¡’§«“¡·µ°

µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p< 0.01)

«‘®“√≥å

®“°°“√µ√«®·Õπµ‘∫Õ¥’ (HI titer) µàÕ‡™◊ÈÕ‰«

√— ‡®Õ’®“°µ—«Õ¬à“ß´’√—Ë¡ ÿ°√„πªï æ.». 2542 æ∫«à“

 ÿ°√„π¿“§‡Àπ◊Õ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’Õ¬Ÿà„π

√–¥—∫ Ÿß°«à“ ÿ°√„π¿“§Õ◊ËπÊ §◊Õ 99.13% ´÷Ëß

 Õ¥§≈âÕß°—∫°“√ ”√«®·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®

Õ’„π ÿ°√¿“§‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬‚¥¬™—¬«—∏πå

·≈–§≥– (2528) ´÷Ëßæ∫«à“ ÿ°√∑’Ë¡’Õ“¬ÿ¡“°°«à“ 6

µ“√“ß∑’Ë 3 §«“¡∂’Ë¢Õß√–¥—∫·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®Õ’¢Õß ÿ°√„π®—ßÀ«—¥µà“ßÊ

®—ßÀ«—¥  ÿ°√ Reciprocal HI titer

(µ—«) 10 20 40 80 160 320 640 1280 2560 5120 10240

‡™’¬ß„À¡à 99 0 0 2 1 14 7 14 5 5 0 57

‡æ™√∫Ÿ√≥å 16 0 1 0 1 0 1 0 3 1 9 0

Õÿ¥√∏“π’ 39 0 0 0 1 1 6 1 3 9 0 15

¢Õπ·°àπ 85 5 1 0 4 16 6 16 7 6 0 33

™—¬¿Ÿ¡‘ 50 1 0 0 1 4 3 4 3 3 0 35

∫ÿ√’√—¡¬å 98 2 1 0 1 10 10 10 15 20 0 37

Õÿ∫≈√“™∏“π’ 46 5 1 1 3 5 6 5 3 6 0 12

©–‡™‘ß‡∑√“ 35 0 1 1 8 9 3 9 0 0 0 0

™≈∫ÿ√’ 75 0 0 0 0 3 2 3 7 5 0 57

®—π∑∫ÿ√’ 60 9 3 15 26 2 0 2 0 0 0 0

π§√ª∞¡ 79 3 16 8 13 4 19 4 6 1 0 0

 ÿæ√√≥∫ÿ√’ 88 0 5 16 13 12 12 12 9 0 1 0

 ‘ßÀå∫ÿ√’ 38 0 0 4 9 5 10 5 0 0 0 0

 √–∫ÿ√’ 74 15 0 6 11 6 14 6 3 2 1 0

≈æ∫ÿ√’ 86 15 6 3 21 10 17 10 1 1 1 0

ª√–®«∫§’√’¢—π∏å 51 2 3 2 1 1 3 1 7 5 0 23

™ÿ¡æ√ 51 3 0 2 3 7 4 7 1 9 2 18

 ß¢≈“ 36 1 2 10 10 2 2 2 1 0 0 0
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‡¥◊Õπ¢÷Èπ‰ª¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’ Ÿß∂÷ß 100%

 à«π ÿ°√„π¿“§°≈“ß¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’

‡∑à“°—∫ 84.3% ‡¡◊ËÕæ‘®“√≥“‡©æ“–°≈ÿà¡ ÿ°√ “«

„π¿“§°≈“ß®”π«π 36 µ—« ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— 

‡®Õ’Õ¬Ÿà„π√–¥—∫µË” §◊Õ 66.6% (¢âÕ¡Ÿ≈‰¡à‰¥â· ¥ß)

´÷Ëß„°≈â‡§’¬ß°—∫°“√ ”√«®‡∫◊ÈÕßµâπ‚√§‰¢â ¡Õß

Õ—°‡ ∫¢Õß ÿ°√Õ“¬ÿ√–À«à“ß 8 ∂÷ß 9 ‡¥◊Õπ „π‡¢µ

¿“§°≈“ß¢Õß‚™§™—¬·≈–§≥– (2527) ∑’Ëæ∫Õ—µ√“

°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’ 73.4% „π‡¢µ¿“§„µâ 2 ®—ßÀ«—¥

§◊Õ ™ÿ¡æ√ ·≈– ß¢≈“ ‡ªÑπ ÿ°√·¡àæ—π∏ÿå®”π«π 87

µ—« ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’‡∑à“°—∫ 93.10%

„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß™âÕß¡“»·≈–§≥– (2544)

∑’Ë∑”°“√ ”√«® ÿ°√„π 4 ®—ßÀ«—¥¿“§„µâ ‰¥â·°à  µŸ≈

 ß¢≈“ ¬–≈“ ·≈–π√“∏‘«“  ‚¥¬æ∫«à“Õ—µ√“°“√

µ‘¥‡™◊ÈÕ‡®Õ’„π°≈ÿà¡ ÿ°√·¡àæ—π∏ÿå®”π«π 520 µ—«‡∑à“°—∫

98.26% ®–‡ÀÁπ‰¥â«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’„π

 ÿ°√¿“§µà“ßÊ¡’§«“¡·µ°µà“ß°—π‚¥¬‡©æ“–„π

¿“§‡Àπ◊Õ·≈–¿“§°≈“ß ´÷Ëß®“°°“√»÷°…“§√—Èßπ’È

‡æ◊ËÕ«‘‡§√“–Àå∑“ß ∂‘µ‘·≈â«æ∫«à“¡’Õ¬à“ßπâÕ¬ 2

¿“§∑’Ë¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p< 0.01)

°“√»÷°…“§√—Èßπ’Èæ∫«à“ °≈ÿà¡ ÿ°√æàÕæ—π∏ÿå ·≈–

 ÿ°√·¡àæ—π∏ÿå ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’ Ÿß¡“° §◊Õ

96.77% ·≈– 93.89% µ“¡≈”¥—∫ „π¢≥–∑’Ë ÿ°√

 “«·≈– ÿ°√¢ÿπ¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’µË”≈ß

‡ªìπ 79.03% ·≈– 43.47% µ“¡≈”¥—∫  Õ¥§≈âÕß

°—∫°“√»÷°…“¢Õß™âÕß¡“»·≈–§≥– (2544) ∑’Ëæ∫

«à“„π°≈ÿà¡ ÿ°√·¡àæ—π∏ÿå·≈–æàÕæ—π∏ÿå®–¡’Õ—µ√“°“√

µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’ Ÿß∂÷ß 98.26% ·≈– 95.12% µ“¡

≈”¥—∫  à«π ÿ°√ “«·≈– ÿ°√¢ÿπ®–¡’Õ—µ√“°“√µ‘¥

‡™◊ÈÕ‰«√— ‡®Õ’µË”≈ß §◊Õ 89.08% ·≈– 49.75% µ“¡

≈”¥—∫ °≈à“«§◊Õ  ÿ°√∑’Ë¡’Õ“¬ÿ¡“°¢÷Èπ°Á®–¡’Õ—µ√“

°“√µ‘¥‡™◊ÈÕ‰«√— ‡®Õ’µ“¡∏√√¡™“µ‘¡“°¢÷Èπ ´÷Ëß®“°

°“√»÷°…“„π§√—Èßπ’È‡¡◊ËÕ«‘‡§√“–ÀåÕ—µ√“°“√µ‘¥‡™◊ÈÕ

‡®Õ’„π·µà≈–°≈ÿà¡·≈â«æ∫«à“¡’ ÿ°√Õ¬à“ßπâÕ¬ 2

°≈ÿà¡∑’Ë¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

µ“√“ß∑’Ë 4 Õ—µ√“°“√µ‘¥‡™◊ÈÕ·≈–§à“‡©≈’Ë¬ (GMT) ¢Õß√–¥—∫·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‡®Õ’¢Õß ÿ°√°≈ÿà¡µà“ßÊ

√«¡ 18 ®—ßÀ«—¥ ∑’Ë‰¥â∑”°“√»÷°…“ (®“°µ“√“ß∑’Ë 1)

°≈ÿà¡ ÿ°√ ®”π«π ÿ°√„π¿“§* √«¡ ®”π«πµ—«Õ¬à“ß (%)

1 2 3 4 5 (µ—«) HI titer <1:40 HI titer ≥ 1:40** GMT

 ÿ°√ “« 9 5 12 36 0 62 13 (20.96%) 49 (79.03%) 267.5

 ÿ°√·¡àæ—π∏ÿå 96 282 148 354 87 967 59 (6.10%) 908 (93.89%) 668.8

 ÿ°√æàÕæ—π∏ÿå 10 15 0 6 0 31 1 (3.22%) 30 (96.77%) 1430.7

 ÿ°√¢ÿπ 0 16 10 20 0 46 26 (56.52%) 20 (43.47%) 54.8

√«¡ 115 318 170 416 87 1,106 99 (8.95%) 1,007 (91.04%)

* 1 = ‡Àπ◊Õ,  2 = µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ,  3 = µ–«—πÕÕ°,  4 = °≈“ß,  5 = „µâ

** X2 = 138.49

X2(.99;3) = 11.3
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(p< 0.01)

πÕ°®“°π’È‡¡◊ËÕæ‘®“√≥“√–¥—∫¢Õß HI titer

‡©≈’Ë¬ (GMT) „π°“√»÷°…“§√—Èßπ’Èæ∫«à“ §à“ GMT

¢Õß ÿ°√„π¿“§‡Àπ◊Õ¡’§à“ Ÿß°«à“¿“§Õ◊ËπÊ ‚¥¬

¿“§‡Àπ◊Õ¡’§à“ GMT ‡∑à“°—∫ 2589.6 ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫¿“§µ–«—πÕÕ°¡’§à“ GMT ‡∑à“°—∫ 547.9

·µà‡¡◊ËÕæ‘®“√≥“‡ªìπ√“¬®—ßÀ«—¥·≈â« °≈—∫æ∫«à“

 ÿ°√„π¿“§‡¥’¬«°—π®–¡’§à“ GMT ·µ°µà“ß°—π

Õ¬à“ß‡ÀÁπ‰¥â™—¥ ‰¥â·°à  ÿ°√„π®—ßÀ«—¥™≈∫ÿ√’¡’§à“ GMT

 Ÿß∑’Ë ÿ¥ (5935.9) „π¢≥–∑’Ë ÿ°√„π®—ßÀ«—¥®—π∑∫ÿ√’¡’

§à“µË” ÿ¥ (52.2) ¥—ßµ“√“ß∑’Ë 2. ∑’Ë‡ªìπ‡™àππ’È‡æ√“–«à“

µ—«Õ¬à“ß‡≈◊Õ¥ ÿ°√∑’Ë¡“®“°®—ßÀ«—¥®—π∑∫ÿ√’ ‡ªìπ

ø“√å¡∑’Ë‡≈’È¬ßÕ¬Ÿà„π‚√ß‡√◊Õπ√–∫∫ªî¥ (Evaporation

system) ∑”„Àâª≈Õ¥®“°¬ÿß∑’Ë‡ªìπæ“À–¢Õß‡™◊ÈÕ‰«

√— ‡®Õ’ µà“ß®“°ø“√å¡ ÿ°√Õ◊ËπÊ ∑’Ë‡≈’È¬ß„π‚√ß‡√◊Õπ

√–∫∫‡ªî¥ ·≈– ÿ°√¡’‚Õ°“  —¡º— °—∫¬ÿßµ“¡

∏√√¡™“µ‘‰¥âµ≈Õ¥‡«≈“ πÕ°®“°π’È ªí®®—¬∑’Ë∑”„Àâ

§à“GMT µàÕ‡™◊ÈÕ‰«√— ‡®Õ’·µ°µà“ß°—πÕ“®¢÷ÈπÕ¬Ÿà°—∫

‡™◊ÈÕ‰«√— ‡®Õ’¡’°“√°≈“¬æ—π∏ÿå∑”„Àâ¡’ antigenicity

·µ°µà“ß°—π ¥—ß¡’√“¬ß“πæ∫«à“¡’°“√°≈“¬æ—π∏ÿå

¢Õß‰«√— ‡®Õ’∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬·≈–ª√–‡∑»

≠’ËªÿÉπ ́ ÷Ëß “¡“√∂µ√«®‰¥â‚¥¬≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ (Hori

et al., 1986) À√◊Õ„™â JEV-specific monoclonal anti-

body (Anderson, 1989) πà“∑’Ë∑”°“√»÷°…“µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

°Õß√–∫“¥«‘∑¬“  ”π—°ß“πª≈—¥°√–∑√«ß

 “∏“√≥ ÿ¢ 2536 - 2540  √ÿª√“¬ß“π°“√

‡ΩÑ“√–«—ß‚√§ °√ÿß‡∑æ¡À“π§√: Õß§å°“√

 ß‡§√“–Àå∑À“√ºà“π»÷°

§≥‘»—°¥‘Ï Õ√«’√–°ÿ≈  ÿ¡‘µ“ «—≤‚π¥√  ÿæ≈ ‡≈◊ËÕß

¬»≈◊Õ™“°ÿ≈ ·≈– ÿ¡“≈’ ∫ÿ≠¡“ 2541 §«“¡

™ÿ°¢Õß°“√µ‘¥‡™◊ÈÕ‰¢â ¡ÕßÕ—°‡ ∫„πø“√å¡

 ÿ°√®“°‡¢µ¿“§°≈“ß ·≈–¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ‡«™™ “√ —µ«·æ∑¬å

28(1): 91-97

‚™§™—¬ π°‡∑» ¥‘≈° ‡°…√ ¡∫—µ‘ ¡π¬“ ‡Õ°∑—µ√å √◊Ëπ

ƒ¥’ ∫ÿ≠¬–‚Àµ√– ·≈– ¡™“¬ ™à“ß∑Õß 2527

°“√»÷°…“‡∫◊ÈÕßµâπ‚√§‰¢â ¡ÕßÕ—°‡ ∫¢Õß

 ÿ°√∑“ß´’√—Ë¡«‘∑¬“„π‡¢µ¿“§°≈“ß ß“πÕ‘¡

¡Ÿπ·≈–´’√—Ë¡«‘∑¬“ °Õß«‘™“°“√ °√¡ª»ÿ —µ«å

™âÕß¡“» Õ—µ√‡ π æ√∑‘æ¬å æ√¡‡¡◊Õß ‰æ√ π æ√¡

‡¡◊Õß ·≈–πƒæ≈ æ√âÕ¡¢ÿπ∑¥ 2544 °“√

 ”√«®·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‰«√— ‰¢â ¡ÕßÕ—°‡ ∫

(JEV) „π ÿ°√µ“¡·π«™“¬·¥π¿“§„µâ¢Õß

ª√–‡∑»‰∑¬ ª√–¡«≈‡√◊ËÕß°“√ª√–™ÿ¡ √ÿªº≈
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°“√¬âÕ¡‡™◊ÈÕ ‰ª‚√¢’µ¥â«¬«‘∏’ Warthin-Starry

‚¥¬„™â‡µ“‰¡‚§√‡«ø

Demonstration of  Spirochetes by Warthin-Starry

Method Using the Microwave Oven

∑√‘°“ ®—π∑¡≥’‚™µ‘  ®‘√“ §ß§√Õß ·≈–  ¡®‘µ√ √ÿ®‘¢«—≠

Tharika Chantamaneechote, Chira Kongkrong and Somchit Ruchikuan

Abstract

Histo slides of colon, being diagnosed swine dysentery, were stained by Werthin-Starry method for

spirochete. In the staining process of silver impregnation and developer steps, microwave oven is used

instead of incubater or water  bath. The good result is by using microwave oven at 150 watt 5 minutes

in the silver impregnation and at 150 watt 3 minutes in developer steps.The spirochetes staining are distinctly

black and background  are pale yellow to light brown. In addition, the staining time is 30 minutes less than

the conventional staining method.

Key words: spirochetes, Warthin-Starry method, microwave oven

∫∑§—¥¬àÕ

π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ®“°≈”‰ â„À≠à¢Õß ÿ°√∑’Ë‡ªìπ‚√§∫‘¥¡Ÿ°‡≈◊Õ¥ ¡“¬âÕ¡ ’‡æ◊ËÕÀ“‡™◊ÈÕ ‰ª‚√¢’µ ¥â«¬

«‘∏’ Warthin-Starry ‚¥¬„™â‡µ“‰¡‚§√‡«ø„π¢—ÈπµÕπ°“√¥Ÿ¥´—∫‚≈À–‡ß‘π ·≈–¢—ÈπµÕπ°“√∑”„Àâ‡°‘¥ ’∫π

‡π◊ÈÕ‡¬◊ËÕ·∑π°“√∑”„πµŸâÕ∫À√◊ÕÕà“ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ º≈°“√∑¥≈Õßæ∫«à“ °”≈—ß‰øøÑ“·≈–‡«≈“∑’Ë„™â„π

°“√¬âÕ¡∑’Ë‡À¡“– ¡„π°“√¥Ÿ¥´—∫‚≈À–‡ß‘π §◊Õ 150 «—µµå 5 π“∑’·≈–„π¢—ÈπµÕπ°“√∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ

§◊Õ 150 «—µµå 3 π“∑’ ‚¥¬‡™◊ÈÕ ‰ª‚√¢’µµ‘¥ ’¥”·¬°®“° à«πª√–°Õ∫Õ◊ËπÊ ´÷Ëßµ‘¥ ’‡À≈◊ÕßÕ¡πÈ”µ“≈Õ¬à“ß

‡¥àπ™—¥ °“√∑¥≈Õß„Àâº≈‡ªìπ∑’Ëπà“æÕ„®·≈– “¡“√∂≈¥‡«≈“®“°°“√¬âÕ¡·∫∫‡¥‘¡≈ß‰¥âª√–¡“≥ 30 π“∑’

§” ”§—≠: ‡™◊ÈÕ ‰ª‚√¢’µ , «‘∏’ Warthin-Starry, ‡µ“‰¡‚§√‡«ø
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∫∑π”

‡µ“‰¡‚§√‡«ø‡ªìπÕÿª°√≥å∑’Ë„Àâ§«“¡√âÕπ

‚¥¬·¡§π‘µ√Õπ„π‡µ“º≈‘µ°√–· §≈◊Ëπ‰¡‚§√‡«ø

§«“¡∂’Ë 2,450 ‡¡°°–‡Œ‘√åµ ¡’≈—°…≥–§≈â“¬°—∫

§≈◊Ëπ«‘∑¬ÿ·≈–‚∑√∑—»πå ·µà¡’§«“¡¬“«§≈◊Ëπ —Èπ°«à“

·≈–§«“¡∂’Ë Ÿß°«à“ ‡¡◊ËÕ “√≈–≈“¬¥Ÿ¥´—∫æ≈—ßß“π

‰¡‚§√‡«ø‡¢â“‰ª ®–∑”„Àâ‚¡‡≈°ÿ≈ —Ëπ –‡∑◊Õπ‚¥¬

¡’Õ—µ√“‡√Á«‡∑à“°—∫§«“¡∂’Ë¢Õß§≈◊Ëπ‰¡‚§√‡«ø ·≈–

‡°‘¥°“√‡ ’¬¥ ’°—π¢Õß‚¡‡≈°ÿ≈ ‡ªìπº≈„Àâ

 “√≈–≈“¬¡’æ≈—ßß“π§«“¡√âÕπ‡°‘¥¢÷ÈπÕ¬à“ß

√«¥‡√Á«°«à“·À≈àß„Àâ§«“¡√âÕπ∑—Ë«Ê‰ª (Login and

Dvorak, 1994) ¥â«¬§ÿ≥ ¡∫—µ‘¥—ß°≈à“« ‡µ“

‰¡‚§√‡«ø®÷ß∂Ÿ°π”¡“„™â‡ªìπ‡§√◊ËÕß¡◊ÕÀÿßµâ¡

Õ“À“√·∑π‡µ“ ‡π◊ËÕß®“° –¥«°·≈–√«¥‡√Á« µàÕ

¡“®÷ß¡’°“√æ—≤π“π”‡µ“‰¡‚§√‡«ø¡“„™â‡æ◊ËÕ™à«¬

≈¥‡«≈“ „π°“√‡µ√’¬¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“ ‚¥¬ Brinn (1983)  “¡“√∂≈¥‡«≈“¬âÕ¡

 ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ‚¥¬«‘∏’ methenamine silver staining

®“° 180 π“∑’ ‡À≈◊Õ 20 π“∑’·≈– “¡“√∂≈¥

‡«≈“„π°“√¬âÕ¡«‘∏’ Pascualûs modification of

Grimeliusû, Masson-Fontana ·≈– Perlsû πÕ°®“°

π’È‰¥â¡’°“√π”‡µ“‰¡‚§√‡«ø¡“„™â¬âÕ¡ ’ ‰≈¥å

‡π◊ÈÕ‡¬◊ËÕÕ’°À≈“¬«‘∏’ ‡™àπ alcian blue-periodic acid-

Schiff stain (Matthews and Kelly,1989), Steiner

method (Swischer,1987) , Grocottûs methenamine

silver nitrate (Loughman,1989), acid and alcohol fast

staining(Hafiz et al.,1985), Warthin-Starry method

(Churukian and Schenk,1988) ·≈– Leong (1991)

¬âÕ¡  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’ methamine silver stain,

PAS stain ·≈– “¡“√∂¬âÕ¡¥â«¬«‘∏’ colloid silver

nitrate staining for melanin ‡ √Á®„π‡«≈“ 45 «‘π“∑’

°“√≈¥‡«≈“„π°“√¬âÕ¡≈ß‡ªìπº≈„Àâ°“√™—π Ÿµ√

‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“√«¥‡√Á«¢÷Èπ ∑”„Àâ “¡“√∂

√—°…“ ªÑÕß°—π §«∫§ÿ¡‚√§‰¥â∑—π‡«≈“ ´÷Ëß¡’º≈„π

°“√≈¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®

‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ ‰ª‚√¢’µ ∑’Ë∑”§«“¡‡ ’¬

À“¬„Àâ·°àª»ÿ —µ«å ‡™àπ leptospirosis, swine dysen-

tery, porcine intestinal adenomatosis-complex (PIA

› complex) ¡’«‘∏’°“√°“√™—π Ÿµ√∑’Ë·πàπÕπ∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“§◊Õ °“√æ∫‡™◊ÈÕ∫√‘‡«≥√Õ¬‚√§‚¥¬°“√

¬âÕ¡ ’æ‘‡»… ´÷Ëß„πÀâÕßªØ‘∫—µ‘°“√æ¬“∏‘«‘∑¬“¡’

À≈“¬«‘∏’‰¥â·°à Dieterle, Steiner and Steiner ·≈–

Warthin-Starry (Sheehan and Hrapchak, 1980)

 ”À√—∫«‘∏’ Warthin-Starry π—Èπ‡ªìπ«‘∏’∑’Ëπ‘¬¡„™â¡“°

∑’Ë ÿ¥‡æ√“–¡’°“√‡µ√’¬¡ “√‡§¡’∑’Ë‰¡à¬ÿàß¬“°·≈–¡’

¢—ÈπµÕπ„π°“√¬âÕ¡πâÕ¬°«à“«‘∏’Õ◊Ëπ  “√≈–≈“¬

´‘≈‡«Õ√å‰π‡µ√∑∂Ÿ°π”¡“„™â„π°“√¬âÕ¡«‘∏’π’È‡π◊ËÕß

®“°‡™◊ÈÕ ‰ª‚√¢’µ¡’§ÿ≥ ¡∫—µ‘„π°“√¥Ÿ¥´—∫‚≈À–

‡ß‘π„Àâ¡“‡°“–∫πµ—«‡™◊ÈÕ ·µà∑—Èßπ’ÈµâÕßÕ“»—¬§«“¡

√âÕπ·≈–‡«≈“‡æ◊ËÕ„Àâ‚≈À–‡ß‘π∂Ÿ°¥Ÿ¥´—∫‚¥¬ ¡∫Ÿ√≥å

´÷Ëßªí®®ÿ∫—π¢—ÈπµÕππ’È®–∑”„πÕà“ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘

(water bath) À√◊ÕµŸâÕ∫ (incubator) Õÿ≥À¿Ÿ¡‘ 43°C

√“¬ß“π§√—Èßπ’È‡ªìπ°“√π”‡µ“‰¡‚§√‡«ø¡“‡ªìπ

Õÿª°√≥å„Àâ§«“¡√âÕπ„π°“√¬âÕ¡ ’·∑πÕà“ß

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘À√◊ÕµŸâÕ∫ ‚¥¬¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

»÷°…“§«“¡‡ªìπ‰ª‰¥â„π°“√≈¥‡«≈“„π°“√¬âÕ¡≈ß

·≈–‡ªìπ·π«∑“ß‡∫◊ÈÕßµâπ∑’Ë®–π”‰ªæ—≤π“«‘∏’¬âÕ¡

 ’Õ◊ËπÊ „πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡µ√’¬¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ

∫≈ÁÕ°‡π◊ÈÕ‡¬◊ËÕ≈”‰ â„À≠à¢Õß ÿ°√∑’Ëæ‘ Ÿ®πå
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·≈â««à“‡ªìπ‚√§∫‘¥¡Ÿ°‡≈◊Õ¥(swine dysentery) ·≈–

µ√«®æ∫‡™◊ÈÕ ‰ª‚√¢’µ¥â«¬«‘∏’∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

∑—Èßπ’È∫≈ÁÕ°‡π◊ÈÕ‡¬◊ËÕ¥—ß°≈à“«ºà“π°“√·™à„π 10%

∫—ø‡øÕ√åøÕ√å¡“≈‘π ·≈–ºà“π°√–∫«π°“√∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“µ“¡«‘∏’¢Õß Luna (1960) ·≈â«π”¡“µ—¥

Àπ“ 2-4 ‰¡§√Õπ ®”π«π 60 ·ºàπ ®“°π—Èπ™âÕπ

‡π◊ÈÕ‡¬◊ËÕ«“ß∫π·ºàπ ‰≈¥å·°â« ·≈â«π”‰ªÕ∫∑’Ë

Õÿ≥À¿Ÿ¡‘ 60°C ‡ªìπ‡«≈“ 30 π“∑’ À≈—ß®“°π—Èπ∑‘Èß„Àâ

‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

°“√‡µ√’¬¡ “√≈–≈“¬

1. Acetic Acid-Glycine ,stock solution

Acitic acid,glacial ; AR grade

(BDH : Prod.100015N) 0.3 ml

Glycine ; AR grade

(BDH : Prod.101196X) 2.4 gm

Distilled water 100.0 ml

‡°Á∫ stock solution „πµŸâ‡¬Áπ 3-6°C

2. Acetic Acid-Glycine ,working solution

Acetic acid-glycine,stock solution 5.0 ml

Distilled water 500.0 ml

3. 0.5% Silver Nitrate

Silver nitrate ; AR grade

(M&B : Prod. L810) 0.5 gm

Acetic acid-glycine, working

solution 100.0 ml

4. 2% Silver Nitrate

Silver nitrate ; AR grade

(M&B : Prod. L810) 2.0 gm

Acetic acid-glycine, working

solution 100.0 ml

5. 4% Gelatin

Gelatin; Molecular biology grade

(CALBIOCHEM : Prod.345808) 4.0 gm

Acetic acid-glycine, working

solution 100.0 ml

6. 0.15% Hydroquinone

Hydroquinone ; GPR grade

(BDH : Prod.300114E) 0.15 gm

Acetic acid-glycine, working

solution 100.0 ml

7. Developer Solution

2% Silver nitrate 10.0 ml

4% Gelatin 25.0 ml

0.15% Hydroquinone 15.0 ml

«‘∏’°“√

 ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ®”π«π 60 ·ºàπ ·∫àß‡ªìπ 6

™ÿ¥Ê ≈– 10 ·ºàπ ·≈–„π·µà≈–™ÿ¥·∫àß‡ªìπ 2 °≈ÿà¡Ê

≈– 5 ·ºàπ ‚¥¬·µà≈–™ÿ¥∑”°“√∑¥≈Õß·∫∫´È” Õß

‡æ◊ËÕÀ“§«“¡·¡àπ¬”¢ÕßÕÿ≥À¿Ÿ¡‘·≈–‡«≈“„π°“√

„™â‡µ“‰¡‚§√‡«ø ´÷Ëß¡’«‘∏’°“√¥—ßµàÕ‰ªπ’È

1. ®ÿà¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ∑—ÈßÀ¡¥„π xylene 3 §√—ÈßÊ

≈– 3 π“∑’ µ“¡¥â«¬ absolute ethanol 3 §√—ÈßÊ ≈– 3

π“∑’ 95% ethanol 2 §√—ÈßÊ ≈– 3 π“∑’ ·≈– 70%

ethanol 1 §√—Èß 3 π“∑’ µ“¡≈”¥—∫

2. ®ÿà¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ¥—ß°≈à“«„π acetic acid-

glycine, working solution 5 π“∑’

3. π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 1 ºà“π¢—ÈπµÕπ°“√

¥Ÿ¥´—∫‚≈À–‡ß‘π ‚¥¬®ÿà¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ≈ß„π‚∂¬âÕ¡

æ≈“ µ‘°¢π“¥ 50 ml ∑’Ë¡’ 0.5% silver nitrate 50 ml

·≈â«π”‰ª«“ß„π‡µ“‰¡‚§√‡«øŒ‘µ“™‘ √ÿàπ MR › 8220

(¿“æ∑’Ë 1 › 2) ‚¥¬µ—Èß°”≈—ß‰øøÑ“∑’Ë 150 «—µµå ‡«≈“

3 π“∑’ (®–„Àâ§«“¡√âÕπª√–¡“≥ 60°C)
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4. π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕÕÕ°®“°‰¡‚§√‡«ø ·≈â«

π”‰ªºà“π¢∫«π°“√∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ ‚¥¬·™à

„π‚∂¬âÕ¡æ≈“ µ‘°∑’Ë¡’ developer solution ∑’Ë‡µ√’¬¡

„À¡àÊ ·≈â«π”‰ª«“ß„π‡µ“‰¡‚§√‡«ø µ—Èß°”≈—ß

‰øøÑ“∑’Ë 150 «—µµå ‡«≈“ 3 π“∑’ (®–„Àâ§«“¡√âÕπ

ª√–¡“≥ 60°C) ®π “√≈–≈“¬·≈–‡π◊ÈÕ‡¬◊ËÕ∫π ‰≈¥å

‡ªìπ ’‡À≈◊ÕßÕ¡πÈ”µ“≈

5. π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕÕÕ°®“°‡µ“‰¡‚§√‡«ø

·≈â«·™à„ππÈ”°ÁÕ°Õÿ≥À¿Ÿ¡‘ 56°C 10 «‘π“∑’

6. ®ÿà¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ„ππÈ”°≈—Ëπ 2 §√—ÈßÊ ≈–

10 «‘π“∑’

7. π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ·™à„π 95% ethanol 3

π“∑’ µ“¡¥â«¬ absolute ethanol 3 §√—ÈßÊ ≈– 3 π“∑’

·≈– xylene 3 §√—ÈßÊ ≈– 3 π“∑’

Figure 1 -2 Using microwave oven (HITACHI MR-8220) in Warthin- Starry method

Figure 3 Spirochetes in colonic-crypt of pig (arrow), Warthin-Starry staining (X100)
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8. À¬¥πÈ”¬“ permount ≈ß∫π ‰≈¥å ªî¥

¥â«¬°√–®°ªî¥ ‰≈¥å

9. π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 2-6 ¡“ºà“π

¢∫«π°“√‡™àπ‡¥’¬«°—∫™ÿ¥∑’Ë 1 ·µàµ—Èß°”≈—ß‰øøÑ“

·≈–‡«≈“¢Õß‡µ“‰¡‚§√‡«øµà“ß°—π ¥—ßπ’È

9.1  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 2 ¢—ÈπµÕπ°“√

¥Ÿ¥´—∫‚≈À–‡ß‘π µ—Èß°”≈—ß‰øøÑ“ 150 «—µµå 5 π“∑’

(®–„Àâ§«“¡√âÕπª√–¡“≥ 75°C) ·≈–¢—ÈπµÕπ°“√

∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ µ—Èß°”≈—ß‰øøÑ“ 150 «—µµå 3

π“∑’ (®–„Àâ§«“¡√âÕπª√–¡“≥ 60°C)

9.2  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 3 ¢—ÈπµÕπ°“√

¥Ÿ¥´—∫‚≈À–‡ß‘π µ—Èß°”≈—ß‰øøÑ“ 150 «—µµå 7 π“∑’

(®–„Àâ§«“¡√âÕπª√–¡“≥ 85°C) ·≈–¢—ÈπµÕπ°“√

∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ µ—Èß°”≈—ß‰øøÑ“ 150 «—µµå 3

π“∑’ (®–„Àâ§«“¡√âÕπª√–¡“≥ 60°C)

9.3  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 4 ¢—ÈπµÕπ°“√

¥Ÿ¥´—∫‚≈À–‡ß‘π µ—Èß°”≈—ß‰øøÑ“ 400 «—µµå 1 π“∑’

(®–„Àâ§«“¡√âÕπª√–¡“≥ 65°C) ·≈–¢—ÈπµÕπ°“√

∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ µ—Èß°”≈—ß‰øøÑ“ 400 «—µµå 1

π“∑’ (®–„Àâ§«“¡√âÕπª√–¡“≥ 65°C)

9.4  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 5 ¢—ÈπµÕπ°“√

¥Ÿ¥´—∫‚≈À–‡ß‘π µ—Èß°”≈—ß‰øøÑ“ 400 «—µµå 1.5 π“∑’

(®–„Àâ§«“¡√âÕπª√–¡“≥ 75°C) ·≈–¢—ÈπµÕπ°“√

∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ µ—Èß°”≈—ß‰øøÑ“ 400 «—µµå 1

π“∑’ (®–„Àâ§«“¡√âÕπª√–¡“≥ 65°C)

9.5  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 6 ¢—ÈπµÕπ°“√

¥Ÿ¥´—∫‚≈À–‡ß‘π µ—Èß°”≈—ß‰øøÑ“ 400 «—µµå 2 π“∑’

(®–„Àâ§«“¡√âÕπª√–¡“≥ 85°C) ·≈–¢—ÈπµÕπ°“√

∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ µ—Èß°”≈—ß‰øøÑ“ 400 «—µµå 1

π“∑’ (®–„Àâ§«“¡√âÕπª√–¡“≥ 65°C)

10. π” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ‰ªµ√«®À“‡™◊ÈÕ¥â«¬

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

º≈

æ∫°“√µ‘¥ ’¢Õß‡™◊ÈÕ ‰ª‚√¢’µ∑’Ë¡’√Ÿª√à“ß‡ªìπ

‡°≈’¬«À≈«¡Ê ª√–¡“≥ 1 › 2 ‡°≈’¬« µ‘¥ ’

πÈ”µ“≈∂÷ß¥” Õ¬Ÿà„π™àÕß¿“¬„π≈”‰ â (lumen) ·≈–

„π à«π§√‘æ∑å (crypt) ‚¥¬ à«πª√–°Õ∫Õ◊Ëπ (back-

ground) µ‘¥ ’‡À≈◊Õß∂÷ßπÈ”µ“≈ · ¥ß„πµ“√“ß∑’Ë 1

Table 1 Demonstration of spirochetes and background by Warthin - Starry method using the microwave

oven in different power and time.

Set Silver impregnation step Developer step Spirochetes Background

1 150 watt, 3 min. 150 watt, 3 min. brown pale yellow

2 150 watt, 5 min. 150 watt, 3 min. black pale yellow to light brown

3 150 watt, 7 min. 150 watt, 3 min. black yellow to light brown

4 400 watt, 1 min. 400 watt, 1 min. black pale yellow to light brown

5 400 watt, 1.5 min. 400 watt, 1 min. black brown

6 400 watt, 2 min. 400 watt, 1 min. black dark brown
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«‘®“√≥å

®“°°“√∑¥≈Õßæ∫«à“ º≈°“√¬âÕ¡∑’Ë‡À¡“–

 ¡§◊Õ  ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 2 ‚¥¬„Àâ§«“¡√âÕπ¢≥–

¬â Õ ¡ „ π ¢—È π µ Õ π ° “ √ ¥Ÿ ¥ ´— ∫ ‚ ≈ À – ‡ ß‘ π ¥â « ¬

 “√≈–≈“¬´‘≈‡«Õ√å‰π‡µ√∑ 150 «—µµå 5 π“∑’ ´÷Ëß

À≈—ß®“°ºà“π¢—ÈπµÕπ°“√∑”„Àâ‡°‘¥ ’¢Õß‡π◊ÈÕ‡¬◊ËÕ

∫π ‰≈¥å∑’Ë 150 «—µµå 3 π“∑’·≈â« ‡¡◊ËÕ¥Ÿ¥â«¬

°≈âÕß®ÿ≈∑√√»πåæ∫«à“¡’§«“¡·µ°µà“ß√–À«à“ß‡™◊ÈÕ

´÷Ëß‡ªìπ ’¥” ·¬°®“° à«πª√–°Õ∫Õ◊ËπÊ ∑’Ë‡ªìπ ’

‡À≈◊Õß·≈–πÈ”µ“≈‡¢â¡Õ¬à“ß™—¥‡®π (¿“æ∑’Ë 3)

·≈– ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 4 ´÷Ëß„Àâ§«“¡√âÕπ„π¢—Èπ

µÕπ°“√¥Ÿ¥´—∫‚≈À–‡ß‘π 400 «—µµå 1 π“∑’ ·≈–¢—Èπ

µÕπ∑”„Àâ‡°‘¥ ’∫π‡π◊ÈÕ‡¬◊ËÕ 400 «—µµå 1 π“∑’ °Á„Àâ

º≈¥’„°≈â‡§’¬ß°—π ·µà™ÿ¥∑’Ë 2 „Àâ§«“¡‡¢â¡¢Õß ’∫π

‡π◊ÈÕ‡¬◊ËÕ ¡Ë”‡ ¡Õ°«à“ ‡æ√“–°“√„™â°”≈—ß‰øøÑ“∑’Ë

«—µµåµË”Ê ·¡â®–„™â‡«≈“¡“°°«à“ ·µà®–¡’°“√

°√–®“¬§«“¡√âÕπ¢Õß “√≈–≈“¬ ¡Ë”‡ ¡Õ∑—Ë«

 ‰≈¥å „π¢≥–∑’Ë°“√„™â«—µµå Ÿß®–¡’§«“¡·µ°µà“ß

√–À«à“ßÕÿ≥À¿Ÿ¡‘ à«π∫π°—∫ à«π≈à“ß¢Õß ‰≈¥å

ª√–¡“≥ 10°C ‡ªìπº≈„Àâ‡π◊ÈÕ‡¬◊ËÕ∑’ËÕ¬Ÿà¥â“π∫π¢Õß

 ‰≈¥å¡’ ’‡¢â¡°«à“¥â“π≈à“ß ´÷Ëßº≈∑’Ë‰¥âπ’È Õ¥§≈âÕß

°—∫√“¬ß“π¢Õß Churukian and Schenk (1988) ´÷Ëß

„™â‰¡‚§√‡«ø Litton Model 1450 ¬âÕ¡‡™◊ÈÕ ‰ª

‚√¢’µ∑’Ë«—µµåµË”‰¥âº≈¥’°«à“°“√¬âÕ¡∑’Ë«—µµå Ÿß

 ”À√—∫ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ™ÿ¥∑’Ë 1 ‡™◊ÈÕ ‰ª‚√¢’µ

µ‘¥ ’πÈ”µ“≈ ‡π◊ËÕß¡“®“°Õÿ≥À¿Ÿ¡‘µË”·≈–„™â‡«≈“

πâÕ¬ ∑”„Àâ°“√¥Ÿ¥´—∫‚≈À–‡ß‘π‰¡à ¡∫Ÿ√≥å

Suurmeijer ·≈–§≥– (1990) √“¬ß“π«à“Õÿ≥À¿Ÿ¡‘

∑’Ë‡À¡“– ¡„π°“√¬âÕ¡‡π◊ÈÕ‡¬◊ËÕ¥â«¬ “√≈–≈“¬

¢Õß‚≈À–Õ¬Ÿà√–À«à“ß 75 - 95°C  à«π ‰≈¥å™ÿ¥∑’Ë 3, 5,

6 ‡™◊ÈÕµ‘¥ ’¥” ·≈– à«πª√–°Õ∫Õ◊ËπÊµ‘¥ ’πÈ”µ“≈

‡¢â¡ ∑”„Àâ·¬°‡™◊ÈÕ®“° à«πª√–°Õ∫Õ◊Ëπ‰¥â¬“°

Kok ·≈– Boon (1992) „™â‰¡‚§√‡«ø Energy

Beam Science √ÿàπ H 2500 ¬âÕ¡ ‰ª‚√¢’µ¥â«¬«‘∏’

Warthin › Starry ‡™àπ°—π ‚¥¬µ—Èß°”≈—ß‰øøÑ“ 450

«—µµå π“π 5 π“∑’ ‡¡◊ËÕ∑¥≈Õß„™â°—∫‡µ“‰¡‚§√‡«ø

∑’Ë„™â„π°“√∑¥≈Õßπ’Èæ∫«à“ §«“¡√âÕπ Ÿß‡°‘π‰ª

∑”„Àâ “√≈–≈“¬‡¥◊Õ¥·≈–°√–‡¥ÁπÕÕ°®“°¿“™π–

®÷ß§«√≈¥®”π«π«—µµåÀ√◊Õ≈¥‡«≈“≈ß  ”À√—∫‡µ“

‰¡‚§√‡«øÕ◊ËπÊ °Á‡™àπ‡¥’¬«°—π  “¡“√∂π”¡“„™â

¬âÕ¡‰¥â ·µà®–µâÕß∑¥ Õ∫À“®”π«π«—µµå·≈–

‡«≈“∑’Ë‡À¡“– ¡°àÕπ

¥—ßπ—Èπ®÷ß‡ÀÁπ‰¥â«à“°“√¬âÕ¡‡™◊ÈÕ ‰ª‚√¢’µ ‚¥¬

„™â‡µ“‰¡‚§√‡«ø‡ªìπÕÿª°√≥å„Àâ§«“¡√âÕπ ·∑π

°“√„™âµŸâÕ∫À√◊ÕÕà“ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘  “¡“√∂™à«¬

≈¥‡«≈“„π°“√¬âÕ¡‚¥¬«‘∏’ Warthin-Starry·∫∫‡¥‘¡

≈ß‰¥âª√–¡“≥ 30 π“∑’ ·≈–„Àâº≈°“√∑¥≈Õß‡ªìπ

∑’Ëπà“æÕ„® ‡ªìπ«‘∏’∑’Ë “¡“√∂™—π Ÿµ√‚√§‰¥â‡√Á«¢÷Èπ

‚¥¬‡©æ“–„π°√≥’∑’ËµâÕß°“√§«“¡√«¥‡√Á«„π°“√

«‘‡§√“–Àå ·≈–‡ªìπ√“¬ß“π‡∫◊ÈÕßµâπ∑’Ë®–π”‡µ“

‰¡‚§√‡«ø‰ªæ—≤π“«‘∏’¬âÕ¡ ’Õ◊ËπÊµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥  æ.≠.≈—¥¥“ µ√ß«ß»“ °≈ÿà¡

ß“πæ¬“∏‘«‘∑¬“  ∂“∫—π ÿ¢¿“æ —µ«å·Ààß™“µ‘ ∑’Ë

°√ÿ≥“™à«¬·°â‰¢ ·≈–µ√«®∑“πµâπ©∫—∫

‡Õ° “√Õâ“ßÕ‘ß
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¢π“¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥™â“ß‡Õ‡™’¬

Size of Asian elephant (Elephas maximus indicus)

blood cells.

‡æÁ≠»√’ ∏’√–«—≤πå1  ª√– ‘∑∏‘Ï «“π‘™ «— ¥‘Ï«‘™—¬2 ·≈– ≥—∞∏—≠ · π∫—«º—π1

Pensri Teerawat1, Prasith Wanichsawatwichai2 and Natdhan Saenbuaphan1

Abstract

Blood cells from blood smear of 78 asian elephants were measured. Elephant red blood cell has
mean diameter of 9.3 µm while white blood cell : nonsegmented nucleus monocyte, segmented neutrophil,
basophil, eosinophil, band neutrophil, bilobed or trilobed nucleus monocyte and lymphocyte has mean
diameter of 16.3, 15.6, 15.5,15.0, 14.0, 13.7 and 12.0 µm respectively.  There is no link between gender
and mean diameter of elephants blood cells (p>0.05),  however, there is link between age and mean
diameter of eosinophil and bilobed or trilobed nucleus monocyte (p<0.05).
Key words:  blood cell, red blood cell, white blood cell, size, asian elephant

∫∑§—¥¬àÕ

«—¥¢π“¥‡´≈≈å‡¡Á¥‡≈◊Õ¥™â“ß‡Õ‡™’¬®”π«π 78 ‡™◊Õ° æ∫«à“‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß
‡©≈’Ë¬  9.30 ‰¡‚§√‡¡µ√  à«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 1 æŸ ‡´Á°‡¡πµåπ‘«‚∑√øî≈ ‡∫
‚´øî≈ Õ’‚Õ ‘‚πøî≈ ·∫π¥åπ‘«‚∑√øî≈ ‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2 À√◊Õ 3 æŸ ·≈–≈‘¡‚ø‰´µå ¡’¢π“¥‡ âπºà“
»Ÿπ¬å°≈“ß‡©≈’Ë¬‡ªìπ 16.3, 15.6, 15.5, 15.0, 14.0, 13.7 ·≈– 12.0 ‰¡‚§√‡¡µ√ µ“¡≈”¥—∫ ‡æ»‰¡à¡’º≈µàÕ
¢π“¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥ (p>0.05) ·µàÕ“¬ÿ¡’º≈µàÕ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ
 ‘‚πøî≈ ·≈–‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2 À√◊Õ 3 æŸ (p<0.05)
§” ”§—≠: ‡´≈≈å‡¡Á¥‡≈◊Õ¥  ‡¡Á¥‡≈◊Õ¥·¥ß  ‡¡Á¥‡≈◊Õ¥¢“«  ¢π“¥  ™â“ß‡Õ‡™’¬
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∫∑π”

™â“ß‡ªìπ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡∑’Ë¡’¢π“¥

„À≠à ́ ÷Ëßªí®®ÿ∫—ππ—∫«—π·µà®–¡’®”π«π≈¥≈ß‰ª‡√◊ËÕ¬Ê

µ“¡ ∂‘µ‘æ∫«à“ª√–‡∑»‰∑¬¡’™â“ßªÉ“ª√–¡“≥ 2,000

‡™◊Õ° ·≈–À“°‰¡àÕπÿ√—°…åÕ’° 30 ªï¢â“ßÀπâ“ ™â“ß

Õ“®À¡¥‰ª®“°ª√–‡∑»‰∑¬ (∑«’‚¿§, 2542) „π

°“√Õπÿ√—°…å™â“ßπ—ÈππÕ°®“°®”‡ªìπ®–µâÕß¡’°“√¥Ÿ·≈

·≈–®—¥°“√¥â“πµà“ßÊ ‡™àπ ·À≈àß∑’ËÕ¬Ÿà ·À≈àß

Õ“À“√·≈â«  ÿ¢¿“æ°Á‡ªìπÕ’°ª√–°“√Àπ÷Ëß∑’Ë ”§—≠

µàÕ°“√Õπÿ√—°…å™â“ß §à“∑“ß‚≈À‘µ«‘∑¬“‡ªìπªí®®—¬

Àπ÷Ëß∑’Ë„™â∫àß∫Õ° ÿ¢¿“æ™â“ß ‚¥¬ “¡“√∂π”‰ª„™â

‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπª√–°Õ∫°“√ª√–‡¡‘π  ÿ¢¿“æ

·≈–/À√◊Õ „™â ‡ªìπ¢âÕ¡Ÿ≈∫“ßª√–°“√„π°“√

«‘‡§√“–Àå‚√§∫“ß‚√§∑’Ë¡’º≈°√–∑∫µàÕ§à“∑“ß

‚≈À‘µ«‘∑¬“

°“√»÷°…“∂÷ß¢π“¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥™â“ß

π—Èπ ¡’ºŸâ∑”°“√»÷°…“°—ππâÕ¬ ·≈–„™â™â“ß„π°“√

»÷°…“πâÕ¬‡™◊Õ° ‰¡à«à“®–‡ªìπ„π™â“ßªÉ“Õ“ø√‘°“

(Loxodonta africana) ™â“ß‡Õ‡™’¬·≈–™â“ßÕ“ø√‘°“∑’Ë

‡≈’È¬ß„π «π —µ«å À√◊Õ„π™â“ß‡Õ‡™’¬∑’Ë‡≈’È¬ß„π

ª√–‡∑»‰∑¬ (Elephas maximus indicus) ∑—Èßπ’ÈÕ“®

‡ªìπ‡æ√“–«à“¡’®”π«π™â“ß„Àâ∑”°“√»÷°…“πâÕ¬

À√◊ÕÕ“®‡ªìπ‰ª‰¥â«à“°“√π”§à“¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥

‰ª„™âª√–‚¬™πå‰¥â‰¡à¡“°‡∑à“§à“∑“ß‚≈À‘µ«‘∑¬“Õ◊ËπÊ

·µàÕ¬à“ß‰√°Áµ“¡°“√«—¥¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥·¥ß¡’

ª√–‚¬™πå„π·ßà¢Õß°“√∫àß∫Õ°∂÷ß¿“«–∑’Ë ‡¡Á¥

‡≈◊Õ¥·¥ß¡’¢π“¥‰¡à‡∑à“°—π (Anisocytosis) ´÷Ëß‡°‘¥

®“°°“√¡’‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë„À≠à°«à“ª°µ‘ (macrocyte)

À√◊Õ‡≈Á°°«à“ª°µ‘ (microcyte) ´÷Ëß¿“«–∑’Ë‡¡Á¥‡≈◊Õ¥

·¥ß¡’¢π“¥‰¡à‡∑à“°—ππ—Èπæ∫‰¥â∫àÕ¬„π√“¬∑’Ë¡’

‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ßÕàÕπ (reticulocyte) „π¿“«– re-

generative anemia (‡©≈’¬«, 2540)

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È ‡æ◊ËÕ

π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ªª√–°Õ∫‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π¥â“π

‚≈À‘µ«‘∑¬“ ·≈–„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫„π°“√«‘®—¬

«‘π‘®©—¬ ·≈–™—π Ÿµ√‚√§‡≈◊Õ¥„π™â“ß„πª√–‡∑»

‰∑¬µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß‡≈◊Õ¥™â“ß ÿ¢¿“æª°µ‘ ®”π«π 78

‡™◊Õ° ∂Ÿ°π”¡“«—¥¢π“¥‡¡Á¥‡≈◊Õ¥®“°‡≈◊Õ¥ªÑ“¬

 ‰≈¥å∑’Ë¬âÕ¡ ’ Modified Wrights Stain „π¢≥–

µ√«®π—∫‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«·¬°™π‘¥ (Differential

white blood cell count) ‚¥¬«‘∏’ Battlement ∑’Ë

‡≈π å«—µ∂ÿ°”≈—ß¢¬“¬ 100X (Schalm et al., 1975)

‚¥¬«—¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß

·≈–‡¡Á¥‡≈◊Õ¥¢“«¥â«¬‰¡‚§√¡‘‡µÕ√å (micrometer)

·≈–°≈âÕß®ÿ≈∑√√»πå Olympus  √ÿàπ BH-2 ´÷Ëß®– ÿà¡

«—¥¢π“¥‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë¡’√Ÿª√à“ß°≈¡ „π

∫√‘‡«≥∑’Ë‡´≈≈å‰¡à́ âÕπ∑—∫°—π  ‡¡’¬√å‡≈◊Õ¥≈– 20 ‡´≈≈å

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡´Á°‡¡πµåπ‘«‚∑√øî≈ ·≈–≈‘

¡‚ø‰´µå «—¥¢π“¥ ‡¡’¬√å‡≈◊Õ¥≈– 10 ‡´≈≈å  à«π

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈ ‚¡‚π‰´µå ·∫π¥åπ‘«

‚∑√øî≈ ·≈–‡∫‚´øî≈ ®–«—¥¢π“¥µ“¡®”π«π∑’Ë

 “¡“√∂µ√«®π—∫‰¥â ·µà‰¡à‡°‘π ‡¡’¬√å‡≈◊Õ¥≈– 10

‡´≈≈å ‡™àπ‡¥’¬«°—∫«‘∏’¢Õß‡©≈’¬«·≈–§≥–∑’Ë«—¥

¢π“¥‡¡Á¥‡≈◊Õ¥„π°«“ß (2541) ∑—Èßπ’È®”·π°™â“ß

‡ªìπ°≈ÿà¡µ“¡™à«ßÕ“¬ÿ §◊Õ ™â“ß«—¬‡¥Á° Õ“¬ÿ<12 ªï

™â“ß«—¬‡®√‘≠æ—π∏ÿå Õ“¬ÿ 12-20 ªï ™â“ß«—¬‡µ‘∫‚µ

Õ“¬ÿ>20-46 ªï ·≈–™â“ß«—¬ ŸßÕ“¬ÿ Õ“¬ÿ>46 ªï ( ÿ√

‡™…∞å, 2537) π”¢âÕ¡Ÿ≈ ∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß ∂‘µ‘

‚¥¬°“√À“§à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π °“√
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«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-Way

ANOVA) t-test ·≈– Scheffeûs test (∏ß™—¬, 2538;

»‘√‘™—¬·≈–§≥–, 2540) ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ ¢Õß™â“ß°—∫ —µ«å‡≈’È¬ß≈Ÿ°

¥â«¬πÈ”π¡™π‘¥Õ◊ËπÊ

º≈

®“°®”π«π™â“ß∑’Ë∑”°“√»÷°…“∑—Èß ‘Èπ 78

‡™◊Õ° ·∫àß‡ªìπ¢âÕ¡Ÿ≈¢Õß‡æ»·≈–Õ“¬ÿ‰¥â¥—ßµ“√“ß

∑’Ë 1

®“°µ“√“ß∑’Ë 1 æ∫«à“ ™â“ß à«π„À≠à‡ªìπ

™â“ß‡æ»ºŸâ (√âÕ¬≈– 57.69) ¡’Õ“¬ÿ™à«ß >20-46 ªï

¡“°∑’Ë ÿ¥ (√âÕ¬≈– 61.54)

º≈°“√«—¥¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡´≈≈å

‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ §◊Õ ‡¡Á¥‡≈◊Õ¥·¥ß (red blood

cell : RBC.) ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈ (eosi-

nophil : Eo.) ‡´Á°‡¡πµåπ‘«‚∑√øî≈ (segmented neu-

trophil : Seg.) ≈‘¡‚ø‰´µå (lymphocyte : Lymp.)

‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 1 æŸ (nonsegmented nu-

cleus monocyte : Mono.1) ‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2

À√◊Õ 3 æŸ (bilobed or trilobed nucleus monocyte :

Mono.2-3) ·≈–·∫π¥åπ‘«‚∑√øî≈ (band neutrophil :

Band.) ‰¥â§à“‡©≈’Ë¬ (mean) ·≈– à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π (SD) ¢Õß¢π“¥‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ ¥—ß

· ¥ß„πµ“√“ß∑’Ë 2

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

™π‘¥µà“ßÊ ·¬°µ“¡‡æ»‚¥¬„™â ∂‘µ‘ t-test (µ“√“ß∑’Ë

3) æ∫«à“™â“ß‡æ»ºŸâ·≈–‡æ»‡¡’¬¡’¢π“¥¢Õß‡´≈≈å

‡¡Á¥‡≈◊Õ¥·µà≈–™π‘¥‰¡à·µ°µà“ß°—π

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

·µà≈–™π‘¥¢Õß™â“ß®”·π°µ“¡Õ“¬ÿ ‚¥¬°“√

«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-Way

ANOVA) (µ“√“ß∑’Ë 4) æ∫«à“‡¡Á¥‡≈◊Õ¥·¥ß ‡´Á°

‡¡πµåπ‘«‚∑√øî≈ ≈‘¡‚ø‰´µå ‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’

1 æŸ ·≈–·∫π¥åπ‘«‚∑√øî≈¢Õß™â“ß·µà≈–°≈ÿà¡Õ“¬ÿ¡’

¢π“¥‰¡à·µ°µà“ß°—π (p>0.05)  à«π‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥Õ’‚Õ ‘‚πøî≈ ·≈–‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2 À√◊Õ

3 æŸ ¡’¢π“¥·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

®“°°“√∑¥ Õ∫§«“¡·µ°µà“ß¢Õß·µà≈–§Ÿà

µ“√“ß∑’Ë 1 ®”π«π·≈–√âÕ¬≈–¢Õß°≈ÿà¡µ—«Õ¬à“ß®”·π°µ“¡‡æ»·≈–Õ“¬ÿ

¢âÕ¡Ÿ≈ ®”π«π (‡™◊Õ°) √âÕ¬≈–

‡æ»

ºŸâ 45 57.69

‡¡’¬ 33 42.31

Õ“¬ÿ

πâÕ¬°«à“ 12 ªï 11 14.10

12-20 ªï 8 10.26

>20-46 ªï 48 61.54

>46 ªï 11 14.10
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µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß¢π“¥‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ (‰¡‚§√‡¡µ√)

™π‘¥‡¡Á¥‡≈◊Õ¥ §à“‡©≈’Ë¬ (mean)  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (SD)

RBC 9.3 0.5

Eo 15.0 1.1

Seg. 15.6 1.1

Lymp. 12.0 2.3

Mono.1 16.3 1.3

Mono.2-3 13.7 1.5

Band. 14.0 2.6

µ“√“ß∑’Ë 3 ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ (‰¡‚§√‡¡µ√) ®”·π°µ“¡‡æ»

™π‘¥‡¡Á¥ ‡æ»ºŸâ ‡æ»‡¡’¬ t P

  ‡≈◊Õ¥   mean SD mean SD

RBC. 9.3 0.6 9.3 0.4 0.35 0.73

Eo. 15.1 1.2 14.9 1.1 0.75 0.46

Seg. 15.8 1.7 15.4 1.2 1.24 0.22

Lymp. 11.8 2.6 12.4 1.8 -1.09 0.28

Mono.1 16.3 1.3 16.3 1.4 -0.10 0.92

Mono.2-3 13.5 1.4 13.9 1.7 -1.11 0.27

Band. 14.7 1.2 13.4 3.8 1.63 0.11

‚¥¬«‘∏’¢Õß‡™ø‡ø (Scheffe,s test) æ∫«à“°≈ÿà¡™â“ß

∑’Ë¡’§à“‡©≈’Ë¬¢Õß¢π“¥Õ’‚Õ ‘‚πøî≈·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ §◊Õ √–À«à“ß°≈ÿà¡™â“ß∑’Ë

¡’Õ“¬ÿπâÕ¬°«à“ 12 ªï °—∫°≈ÿà¡∑’Ë¡’Õ“¬ÿ¡“°°«à“ 20-

46 ªï (p=0.04) ·≈–√–À«à“ß°≈ÿà¡™â“ß∑’Ë¡’Õ“¬ÿπâÕ¬

°«à“ 12 ªï °—∫°≈ÿà¡∑’Ë¡’Õ“¬ÿ¡“°°«à“ 46 ªï (p=0.02)

 à«π°≈ÿà¡™â“ß∑’Ë¡’¢π“¥¢Õß‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2

À√◊Õ 3 æŸ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ §◊Õ

√–À«à“ß°≈ÿà¡™â“ß∑’Ë¡’Õ“¬ÿπâÕ¬°«à“ 12 ªï °—∫°≈ÿà¡∑’Ë

¡’Õ“¬ÿ¡“°°«à“ 46 ªï (p=0.03) ·≈–°≈ÿà¡™â“ß∑’Ë

¡’Õ“¬ÿ¡“°°«à“ 20-46 ªï °—∫°≈ÿà¡∑’Ë¡’Õ“¬ÿ¡“°°«à“

46 ªï (p=0.01)

‡π◊ËÕß®“°‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡∫‚´øî≈‡ªìπ

‡¡Á¥‡≈◊Õ¥∑’Ëæ∫‰¥âπâÕ¬¡“°®“°°“√π—∫·®°·®ß

™π‘¥‡¡Á¥‡≈◊Õ¥¢“« ®“°™â“ß∑’Ë∑”°“√»÷°…“∑—ÈßÀ¡¥

78 ‡™◊Õ° µ√«®æ∫‡∫‚´øî≈®“°™â“ß‡æ’¬ß 2 ‡™◊Õ° (ºŸâ
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1, ‡¡’¬ 1) ‡™◊Õ°≈– 1 ‡´≈≈å «—¥¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß‰¥â 15 ·≈– 16 ‰¡§√Õπ ®“°™â“ß‡æ»ºŸâ

·≈–‡æ»‡¡’¬µ“¡≈”¥—∫ ·≈–¥â«¬‡Àµÿ¥—ß°≈à“«¢â“ßµâπ

®÷ß¡‘‰¥âπ”§à“‡ âπºà“»Ÿπ¬å°≈“ß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

‡∫‚´øî≈¡“«‘‡§√“–Àå∑“ß ∂‘µ‘¥—ß‡™àπ‡¡Á¥‡≈◊Õ¥™π‘¥

Õ◊ËπÊ

«‘®“√≥å

®“°°“√»÷°…“¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ ¢Õß™â“ß (µ“√“ß∑’Ë 2)

æ∫«à“‡¡Á¥‡≈◊Õ¥·¥ß¢Õß™â“ß¡’‡ âπºà“»Ÿπ¬å°≈“ß‡©≈’Ë¬

9.3 ‰¡‚§√‡¡µ√ ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π‰´µå∑’Ë

π‘«‡§≈’¬ ¡’ 1 æŸ ¡’¢π“¥„À≠à∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ◊ËπÊ §◊Õ¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß‡©≈’Ë¬ 16.3 ‰¡‚§√‡¡µ√ √Õß≈ß¡“‡ªìπ

‡´Á°‡¡πµåπ‘«‚∑√øî≈ Õ’‚Õ ‘‚πøî≈ ·∫π¥åπ‘«‚∑√øî≈

‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2 À√◊Õ 3 æŸ ·≈–≈‘¡‚ø‰´µå

µ“¡≈”¥—∫ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß‡´≈≈å

‡¡Á¥‡≈◊Õ¥·µà≈–™π‘¥‚¥¬®”·π°™â“ßµ“¡‡æ»

(µ“√“ß∑’Ë 3) æ∫«à“‡æ»‰¡à¡’º≈µàÕ¢π“¥¢Õß‡´≈≈å

·µà‡¡◊ËÕ«‘‡§√“–Àå‚¥¬„™â§«“¡·µ°µà“ß√–À«à“ßÕ“¬ÿ

(µ“√“ß∑’Ë 4) æ∫«à“™â“ß∑’Ë¡’Õ“¬ÿ·µ°µà“ß°—π ¡’

¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈·≈–

‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2 À√◊Õ 3 æŸ µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠ (p<0.05) ´÷Ëß°“√∑’Ë¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥Õ’‚Õ ‘‚πøî≈·≈–‚¡‚π‰´µå∑’Ëπ‘«‡§≈’¬ ¡’ 2

À√◊Õ 3 æŸ ¡’¢π“¥·ª√º—π°—∫Õ“¬ÿπ—Èπ ¬—ßÀ“º≈ß“π

«‘®—¬¢ÕßºŸâÕ◊Ëπ¡“Õâ“ßÕ‘ßÀ√◊Õ¬◊π¬—πº≈°“√»÷°…“

§√—Èßπ’È‰¡à‰¥â ·µà¡’¢âÕ‡ πÕ·π–∑’ËÕ“®‡ªìπ‰ª‰¥â§◊Õ

Õ“®¡’ “‡Àµÿ‡π◊ËÕß¡“®“°°“√¢“¥ “√Õ“À“√∫“ß

™π‘¥¢Õß∫“ß™à«ßÕ“¬ÿ Õ“¬ÿ¢Õß‡¡Á¥‡≈◊Õ¥¢“«„π

°√–· ‡≈◊Õ¥ °“√µ‘¥‡™◊ÈÕ‚√§ ‡ªìπµâπ ´÷Ëß “‡Àµÿ¥—ß

°≈à“«Õ“® àßº≈√à«¡°—πÀ√◊ÕÕ“® àßº≈‡æ’¬ß≈”æ—ß

Õ¬à“ß‰√°Áµ“¡§«√®–µâÕß¡’°“√»÷°…“°—πµàÕ‰ª

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥™π‘¥

µà“ßÊ ¢Õß™â“ß°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡™π‘¥Õ◊ËπÊ

(µ“√“ß∑’Ë 5) æ∫«à“‡¡Á¥‡≈◊Õ¥·¥ß¢Õß™â“ß¡’¢π“¥

µ“√“ß∑’Ë 4 ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß¢π“¥‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ (‰¡‚§√‡¡µ√) ®”·π°™â“ßµ“¡Õ“¬ÿ

™π‘¥‡¡Á¥‡≈◊Õ¥ °≈ÿà¡Õ“¬ÿ™â“ß F-test P-value

<12 ªï 12-20 ªï >20-46 ªï >46 ªï

RBC 9.1±0.2 9.2±0.5 9.3±0.3 9.5±1.1 1.27 0.29

Eo 14.2±1.1 14.4±1.5 15.3±1.1 15.3±1.0 3.60   0.02**

Seg 16.5±2.8 15.7±1.0 15.4±1.2 15.7±0.7 1.22 0.31

Lymp 12.5±2.7 12.3±2.9 11.7±0.7 11.9±2.2 0.22 0.88

Mono 1 16.9±2.2 15.3±0.4 16.1±1.1 16.9±1.6 1.91 0.14

Mono 2-3 13.2±1.5 14.3±2.0 13.5±1.4 14.6±1.4 3.24   0.03**

Band 16.8±1.6 14.5±1.1 14.1±1.4 13.0±5.0 1.96 0.14

** ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
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µ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥™â“ß°—∫ —µ«åÕ◊ËπÊ (‰¡‚§√‡¡µ√)

™π‘¥ —µ«å RBC. Eo. Seg. Lymp Mono. Band. Baso.

™â“ß 9.3 15 15.6 12 16.3 14 15.5*
‡Õ‡™’¬ (Mono.1)
∑’Ë∑”°“√ 13.7
»÷°…“ (Mono.2-3)

™â“ß 9.25 - - - - - -
Õ“ø√‘°“ (Brown and

White, 1980)

™â“ß 9.25 - - - - - -
‡Õ‡™’¬ (Brown and

 White, 1980)
9.2
(Lewis, 1974)

‚§ 5.8 10-15 10-15 8-15 13-19 - 11-14
(Kramer, 2000a) (‡©≈’¬«, (‡©≈’¬«, (Kramer, (Kramer, (‡©≈’¬«,

2540 )  2540 )  2000 a) 2000 a) 2540 )

 ÿ°√ 6 - Dec-15 7-10 (small) 14-18 - -
(Thorn, 2000)  (Thorn, 11-15 (large )  (Thorn,

2000) (Thorn, 2000) 2000)

·æ– 3.2 - - - - - -
(Kramer, 2000a)

·°– 4.5 10-16 10-15 7-9 (small) 12-18 - 10-16
(Jain, 1993) (‡©≈’¬«, (‡©≈’¬«, 12-17 (large) (‡©≈’¬«, (‡©≈’¬«,

2540) 2540) (‡©≈’¬«, 2540) 2540) 2540)

¡â“ 5-6 - - - - - -
(Kramer, 2000b)

 ÿπ—¢ 7.0
(Meinkoth  and 10-15 10-15 7-10 14-18
Clinkenbeard, (‡©≈’¬«, (‡©≈’¬«, (‡©≈’¬«, (‡©≈’¬«, - -
2000) 2540) 2540) 2540) 2540)

·¡« 5.5-6.3 - - - - - -
(Clinkenbeard and
Meinkoth, 2000)

* §à“‡©≈’Ë¬®“°‡æ’¬ß 2 ‡´≈≈å - ‰¡àæ∫‡Õ° “√Õâ“ßÕ‘ß
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„À≠à°«à“‡¡Á¥‡≈◊Õ¥·¥ß¢Õß —µ«å™π‘¥Õ◊Ëπ ´÷Ëß‰¥âº≈

‡™àπ‡¥’¬«°—∫∑’Ë Silva and Kuruwita (1993a, 1993b) ‰¥â

∑”°“√»÷°…“‰«â „π™â“ßªÉ“·≈–™â“ß‡≈’È¬ß¢Õß

ª√–‡∑»»√’≈—ß°“ ·≈–‡™àπ‡¥’¬«°—∫∑’Ë Brown and

White (1980) ‰¥â∑”°“√»÷°…“„π™â“ßÕ“ø√‘°“·≈–

™â“ß‡Õ‡™’¬ ∑’Ëæ∫«à“‡¡Á¥‡≈◊Õ¥·¥ß¢Õß™â“ß¡’¢π“¥

„À≠à·≈–¡’§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—∫

∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È  ”À√—∫¢π“¥¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¢Õß™â“ß·≈– —µ«å∫“ß™π‘¥‰¡à

æ∫ºŸâ∑”°“√»÷°…“ ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥¢Õß

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¢Õß™â“ß°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬

πÈ”π¡Õ◊Ëπ æ∫«à“¡’¢π“¥‰¡à·µ°µà“ß°—π¡“°π—°

 √ÿª

1. ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß™â“ß¡’§à“‡©≈’Ë¬‡ âπºà“

»Ÿπ¬å°≈“ß 9.3 ‰¡‚§√‡¡µ√

2. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π‰´µå∑’Ë

π‘«‡§≈’¬ ¡’ 1 æŸ ‡ªìπ‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¡’¢π“¥„À≠à

∑’Ë ÿ¥ ¡’§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß 16.3 ‰¡‚§√‡¡µ√

3. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡´Á°‡¡πµåπ‘«‚∑√

øî≈¡’§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß 15.6 ‰¡‚§√‡¡µ√

4. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡∫‚´øî≈¡’§à“

‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß 15.5 ‰¡‚§√‡¡µ√

5. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈¡’§à“

‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß 15.0 ‰¡‚§√‡¡µ√

6. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥·∫π¥åπ‘«‚∑√

øî≈¡’§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß 14.0 ‰¡‚§√‡¡µ√

7. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π‰´µå∑’Ë

π‘«‡§≈’¬ ¡’ 2 À√◊Õ 3 æŸ ¡’§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß

13.7 ‰¡‚§√‡¡µ√

8. ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´µå¡’§à“

‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß 12.0 ‰¡‚§√‡¡µ√ ®—¥‡ªìπ

‡¡Á¥‡≈◊Õ¥¢“«¢Õß™â“ß∑’Ë¡’¢π“¥‡≈Á°∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫

°—∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ◊ËπÊ

9. ‡æ»‰¡à¡’º≈µàÕ¢π“¥¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

∑ÿ°™π‘¥

10. Õ“¬ÿ¡’º≈µàÕ§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß

¢Õß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈ ·≈–‚¡‚π‰´µå∑’Ë

π‘«‡§≈’¬ ¡’ 2 À√◊Õ 3 æŸ (p<0.05)

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë»Ÿπ¬åÕπÿ√—°…å™â“ß‰∑¬

Õß§å°“√Õÿµ “À°√√¡ªÉ“‰¡â ®.≈”ª“ß ∑’Ë

Õπÿ‡§√“–Àåµ—«Õ¬à“ß §ÿ≥°—≠≠“√—µπå º÷Ëß∫√√À“√ ∑’Ë

™à«¬«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ ·≈–„Àâ§”·π–π”

·≈–§ÿ≥°√√≥‘°“√å ‰™¬‡ √‘∞ ∑’Ë™à«¬ß“π„πÀâÕß

ªØ‘∫—µ‘°“√

‡Õ° “√Õâ“ßÕ‘ß

‡©≈’¬« »“≈“°‘®, ‡®√‘≠»—°¥‘Ï »“≈“°‘®, ™—¬≥√ß§å

§—π∏æπ‘µ, π‘√™√“ ‚√®π·æ∑¬å ·≈–°“«‘≈

π—π∑å°≈“ß. 2541 ≈—°…≥–√Ÿª√à“ß‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢Õß°«“ß√Ÿ´à“ «“√ “√‡°…µ√»“ µ√å

(«‘∑¬.) 32 : 485-494.

‡©≈’¬« »“≈“°‘®. 2540 ‚≈À‘µ«‘∑¬“∑“ß —µ«·æ∑¬å

æ‘¡æå§√—Èß∑’Ë 1 ‚√ßæ‘¡æåÕ—°…√ ¡—¬ °√ÿß‡∑æ 211

Àπâ“.

∑«’‚¿§ Õ—ß§«“π‘™. 2542  ∂“π¿“æ™â“ßªÉ“„π

ª√–‡∑»‰∑¬ „π : ‚§√ß°“√§◊π™â“ß Ÿà∏√√¡™“µ‘

„πæ√–√“™¥”√‘¢Õß ¡‡¥Á®æ√–π“ß‡®â“œ

æ√–∫√¡√“™‘π’π“∂ (Õ‚π™“ æ‘™—¬»‘√‘ ,
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∫√√≥“∏‘°“√) æ‘¡æå§√—Èß∑’Ë 1 ΩÉ“¬‚§√ß°“√

Õπÿ√—°…å —µ«åªÉ“„°≈â Ÿ≠æ—π∏ÿå °Õß∑ÿπ —µ«åªÉ“‚≈°

 ”π—°ß“πª√–‡∑»‰∑¬ 32 Àπâ“.

∏ß™—¬ ß“¡ —πµ‘«ß»å. 2538 SPSS/PC : SPSS for

Window. °√ÿß‡∑æ ≈‘π§Õ√åπ 329 Àπâ“.

»‘√‘™—¬ °“≠®π«“ ’, ∑«’«—≤πå ªîµ¬“ππ∑å ·≈–¥‘‡√°

»√’ ÿ‚¢. 2540 °“√‡≈◊Õ°„™â ∂‘µ‘∑’Ë‡À¡“– ¡

 ”À√—∫°“√«‘®—¬ æ™√°“πµåæ—∫≈‘‡§™—Ëπ °√ÿß‡∑æ

158 Àπâ“.

 ÿ√‡™…∞å Õÿ…≥°√°ÿ≈. 2537  √’√«‘∑¬“°“√ ◊∫æ—π∏ÿå

¢Õß™â“ß ‡Õ° “√ª√–°Õ∫°“√∫√√¬“¬

‚§√ß°“√Ωñ°Õ∫√¡ºŸâ¥Ÿ·≈ ÿ¢¿“æ™â“ß‡∫◊ÈÕßµâπ ≥

»Ÿπ¬åÕπÿ√—°…å™â“ß‰∑¬ ®.≈”ª“ß 11 Àπâ“.
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ª√– ‘∑∏‘¿“æ¢Õß°“√„™â‰Õ‡«Õ√å‡¡°µ‘π∑“ß°“√°‘π

µàÕ‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬„π ÿπ—¢

Clinical Efficacy of Ivermectin with Oral

Administration on the Treatment of Generalized

Demodicosis in Adult Dogs

‡©≈‘¡‡°’¬√µ‘ · ß∑Õßæ‘π‘®1  °√—¬¬ÿ∑∏ ∑—æ‡®√‘≠2  °√°Æ ∫ÿµ√‰∑¬2

∫ÿ≠™—¬ ‚æ∏‘ªí≠≠“∏√√¡2 ·≈–  ÿæ—≤πå  ÿ«√√≥–2

Chalermkiat Saengthongpinit1, Graiyut Tapcharoen2, Korakod Butthai2,

Boonchai Phothipanyatham2 and Supat Suwanna2

Abstract

Efficacy of ivermectin on the treatment of demodicosis was studied in 6 adult dogs with generalized

demodicosis. Affected dogs were recieved ivermectin orally at a dosage of 0.6 mg/kg of body weight per

day.  Six dogs (100%) were cured and did not relapse within 12 months after last oral administration of

ivermectin.  The average duration of administration of ivermectin was 13.7 weeks. Average duration period

of negative skin scraping of these dogs was 8 weeks and average duration of non-observable clinical signs

was 9.7 weeks.  None of these dogs suffered from any adverse effects of ivermectin.

Key words: demodicosis, dogs, ivermectin
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∫∑§—¥¬àÕ

‰¥â∑¥≈Õß√—°…“‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬„π ÿπ—¢‚µ®”π«π 6 µ—« ‚¥¬„Àâ°‘π‰Õ‡«Õ√å‡¡°µ‘π

(ivermectin) „π¢π“¥ 0.6 ¡°./°°. «—π≈– 1 §√—Èß æ∫«à“‰Õ‡«Õ√å‡¡°µ‘π¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“‚√§¢’È

‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬ ‚¥¬ ÿπ—¢∑—ÈßÀ¡¥ 6 µ—« (100%) µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π·≈–‰¡à°≈—∫¡“

‡ªìπÕ’°¿“¬„π√–¬–‡«≈“ 12 ‡¥◊Õπ √–¬–‡«≈“‡©≈’Ë¬∑’Ë„Àâ‰Õ‡«Õ√å‡¡°µ‘π°—∫ ÿπ—¢ 6 µ—«π’È§◊Õ 13.7  —ª¥“Àå

¿“¬À≈—ß„Àâ¬“„π√–¬–‡«≈“‡©≈’Ë¬ 8  —ª¥“Àå  ÿπ—¢À“¬®“°«‘°“√¢Õß‚√§∑’Ëº‘«Àπ—ß ·≈–¿“¬„π√–¬–‡«≈“

‡©≈’Ë¬ 9.7  —ª¥“Àå ‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π Demodex canis „π°“√∑¥≈Õß§√—Èßπ’È‰¡à¡’ ÿπ—¢µ—«„¥· ¥ßÕ“°“√º‘¥

ª°µ‘‡π◊ËÕß®“°º≈¢â“ß‡§’¬ß¢Õß°“√‰¥â√—∫‰Õ‡«Õ√å‡¡°µ‘πµ≈Õ¥√–¬–‡«≈“°“√√—°…“

§” ”§—≠: ¢’È‡√◊ÈÕπ¢ÿ¡¢π   ÿπ—¢  ‰Õ‡«Õ√å‡¡°µ‘π

§”π”

‚√§¢’È ‡√◊ÈÕπ¢ÿ¡¢π„π ÿπ—¢ (Canine

Demodicosis) ‡°‘¥®“°‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π (Demodex

canis) ´÷Ëß “¡“√∂æ∫‰¥â∑’Ëº‘«Àπ—ß¢Õß ÿπ—¢ª°µ‘„π

ª√‘¡“≥‰¡à¡“°π—° ‚¥¬‰¡à∑”„Àâ‡°‘¥Õ“°“√¢Õß‚√§

¢’È‡√◊ÈÕπ¢ÿ¡¢π (Sischo et al., 1989)  à«π„π ÿπ—¢∑’Ë¢Ÿ¥

µ√«®æ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π„πª√‘¡“≥¡“° ·≈–· ¥ß

Õ“°“√¢Õß‚√§ ‡π◊ËÕß®“°°“√∑”ß“π∑’Ë∫°æ√àÕß¡“

·µà°”‡π‘¥¢Õß T-cell ∑’ËµÕ∫ πÕßµàÕ‰√¢’È‡√◊ÈÕπ ·≈–

¡’¿“«–°¥¿Ÿ¡‘§ÿâ¡°—πµàÕ√à“ß°“¬ ÿπ—¢ (Ginel, 1996)

‡™àπ°“√‰¥â√—∫¬“°≈ÿà¡ glucocorticoid À√◊Õ immuno-

suppressive drug À√◊Õ¡’¿“«–¢Õß‚√§√à«¡¥â«¬‡™àπ

‚√§∑“ß√–∫∫µàÕ¡‰√â∑àÕ ‚√§‡π◊ÈÕßÕ° ‡ªìπµâπ ‚√§

π’È‰¡àµ‘¥µàÕ‚¥¬°“√ —¡º— √–À«à“ß ÿπ—¢∑’Ë‡ªìπ‚√§

·≈– ÿπ—¢ª°µ‘ ·µà®–µ‘¥µàÕ‰¥â®“°≈Ÿ° ÿπ—¢∑’Ë‡°‘¥

„À¡à¿“¬„π 72 ™—Ë«‚¡ß‚¥¬ºà“π°“√ —¡º— °—∫·¡à ÿπ—¢

(Ginel, 1996) „π ÿπ—¢∑’Ë¡’Õ“¬ÿπâÕ¬°«à“ 1 ªï 6

‡¥◊Õπ∑’Ë‡ªìπ‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬®–

 “¡“√∂À“¬®“°‚√§‰¥â‡Õß 25-50% ( Muller et al.,

1989; Scott et al., 1995) ·µà∫“ß√“¬ß“π°Á°≈à“««à“

®– “¡“√∂À“¬‰¥â‡æ’¬ß√âÕ¬≈– 7 ‡∑à“π—Èπ (Scott,

1979) „π ÿπ—¢‚µ∑’ËÕ“¬ÿ¡“°°«à“ 1ªï 6 ‡¥◊Õπ∑’Ë‡ªìπ

‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬∂â“‰¡à‰¥â√—∫°“√

√—°…“°Á®–‰¡à “¡“√∂À“¬®“°‚√§π’È‰¥â‡Õß (Miller et

al., 1993; Duclos et al., 1994)   ”À√—∫‚√§¢’È‡√◊ÈÕπ¢ÿ¡

¢π∑’Ë‡ªìπ·∫∫‡©æ“–∑’Ë (localized demodicosis) π—Èπ

®–À“¬‰¥â‡Õß√âÕ¬≈– 90 (Kwocha, 1993) ·≈–¡’

 ÿπ—¢∑’Ë‡ªìπ‚√§π’È·∫∫‡©æ“–∑’Ë 10% ∑’Ë®–æ—≤π“

‚√§‰ª‡ªìπ·∫∫·æ√à°√–®“¬ (Kwocha, 1993)

°“√√—°…“‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬

π—Èπ „πªí®®ÿ∫—π¡’°“√„™â amitaz „π¢π“¥√âÕ¬≈– 9.9

À√◊Õ 250 ppm ‡∑à“π—Èπ∑’Ë‰¥â√—∫°“√√—∫√Õß®“°

Õß§å°“√Õ“À“√·≈–¬“ (FDA) ¢Õßª√–‡∑»

 À√—∞Õ‡¡√‘°“ ‚¥¬°“√Õ“∫∑’Ëµ—« ÿπ—¢∑ÿ°Ê 2  —ª¥“Àå

´÷Ëß¡’°“√«‘®—¬„πÀ≈“¬§√—Èßæ∫«à“ ª√– ‘∑∏‘¿“æ¢Õß

¬“™π‘¥π’È „Àâº≈°“√√—°…“0-82% (Muller, 1983;

Kwochka et al., 1985; Scott, 1985;  White and

Stannard, 1985) ·¡â®–¡’°“√ª√—∫‡ª≈’Ë¬π¢π“¥¢Õß

Amitaz ·≈–§«“¡∂’Ë„π°“√„™â„π ÿπ—¢∑’Ë‰¡àÀ“¬®“°

°“√„™â„π¢π“¥ 250 ppm ∑ÿ°Ê 2  —ª¥“Àå ·µà°Á¡’

 ÿπ—¢∫“ß à«π‚¥¬‡©æ“– ÿπ—¢‚µ∑’Ë¡’«‘°“√¢Õß‚√§
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·∫∫·æ√à°√–®“¬π—Èπ√—°…“„ÀâÀ“¬‰¥â¬“° ·≈–„™â

‡«≈“„π°“√√—°…“¬“«π“π ´÷Ëß∑”„Àâ‡®â“¢Õß —µ«å

‡ ’¬§à“„™â®à“¬ Ÿß„π°“√√—°…“ ·≈– ‘Èπ‡ª≈◊Õß

·√ßß“π„π°“√Õ“∫¥â«¬ amitraz „Àâ ÿπ—¢µ≈Õ¥°“√

√—°…“ (Lemaric, 1996)  milbemycin oxime ‡ªìπ¬“

Õ’°™π‘¥Àπ÷Ëß∑’Ëπ”¡“„™â°—∫ ÿπ—¢∑’Ë‡ªìπ‚√§π’È‚¥¬„Àâ

„π¢π“¥ 0.5-3.8 ¡°./°°. «—π≈–Àπ÷Ëß§√—Èß ∑“ß°“√

°‘π¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“ 53.3% (Miller et al.,

1993) ·µà¬“™π‘¥π’È¡’√“§“·æß ·≈–À“´◊ÈÕ‰¥â¬“°

„π∫“ßª√–‡∑» ¬“°≈ÿà¡ ÿ¥∑â“¬∑’Ë¡’°“√„™â ”À√—∫

√—°…“‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬§◊Õ ‰Õ

‡«Õ√å‡¡°µ‘π ´÷Ëß°“√„™â‚¥¬°“√©’¥‡¢â“„µâº‘«Àπ—ß„π

¢π“¥ 0.4 ¡°./°°.  —ª¥“Àå≈– 1 §√—Èß æ∫«à“ ÿπ—¢

®–¡’«‘°“√∑’Ëº‘«Àπ—ß¥’¢÷Èπ ·µà®–‰¡àÀ“¬®“°‚√§π’È

(Scott and Walton, 1985; Paradis, 1989) µàÕ¡“¡’

°“√„™â‰Õ‡«Õ√å‡¡°µ‘π∑“ß°“√°‘π«—π≈– 1 §√—Èß„π

¢π“¥ 0.35, 0.4 ·≈– 0.6 ¡°./°°. „Àâº≈„π°“√

√—°…“ 30%, 58% ·≈– 83.3% µ“¡≈”¥—∫ (Medleau

et al., 1995; Restic et al.,; 1995 Fondati, 1996)  ®“°

¢âÕ¡Ÿ≈∑—ÈßÀ¡¥¥—ß°≈à“« ®–‡ÀÁπ‰¥â«à“°“√„™â‰Õ

‡«Õ√å‡¡°µ‘π∑“ß°“√°‘π„π°“√√—°…“ ÿπ—¢∑’Ë‡ªìπ‚√§

¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬®–¡’ª√– ‘∑∏‘¿“æ

„π°“√√—°…“ Ÿß ‰¡à ‘Èπ‡ª≈◊Õß·√ßß“π ·≈–¡’√“§“

‰¡à·æßπ—°

¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È®÷ß∑”°“√»÷°…“

ª√– ‘∑∏‘¿“æ¢Õß‰Õ‡«Õ√å‡¡°µ‘π„π¢π“¥ 0.6 ¡°./

°°. ∑“ß°“√°‘π„π°“√√—°…“‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫

·æ√à°√–®“¬„π ÿπ—¢‚µ „π ¿“«–·«¥≈âÕ¡¢Õß

ª√–‡∑»‰∑¬ ‚¥¬‡ΩÑ“µ‘¥µ“¡º≈°“√√—°…“‡ªìπ

√–¬–‡«≈“ 1 ªï

Õÿª°√≥å·≈–«‘∏’°“√

 ÿπ—¢

 ÿπ—¢∑’Ëπ”¡“∑¥≈Õß∑—Èß 6 µ—«¡“®“°«—¥„π

‡¢µÕ”‡¿Õ°”·æß· π ®—ßÀ«—¥π§√ª∞¡ ¡’Õ“¬ÿ

¡“°°«à“ 1 ªï 6 ‡¥◊Õπ ‡ªìπ ÿπ—¢‡æ»‡¡’¬ 4 µ—« ‡æ»ºŸâ

2 µ—«  ÿπ—¢∑ÿ°µ—«‡ªìπ‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à

°√–®“¬ ¡’«‘°“√ deep pyoderma ·≈– pododerma-

titis ∑’Ë¢“∑—Èß 4 ¢â“ß °“√æ‘®“√≥“«à“ ÿπ—¢‡ªìπ‚√§¢’È

‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬∑”‰¥â‚¥¬°“√¢Ÿ¥

µ√«®∑’Ëº‘«Àπ—ß ÿπ—¢¥â«¬«‘∏’ direct skin scraping

µâÕßµ√«®æ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π¡“°°«à“ 5 ·Ààß ¡’

≈—°…≥–«‘°“√¢Õß‚√§¡“°°«à“ 50% ¢Õßº‘«Àπ—ß

À√◊Õ‡ªìπ∫√‘‡«≥‡∑â“∑—Èß 4 ‡∑â“¢Õß ÿπ—¢ ®“°π—Èππ”

 ÿπ—¢∑ÿ°µ—«¡“‡≈’È¬ß∑’ËÕ“§“√ªØ‘∫—µ‘°“√ §≥– —µ«

·æ∑¬»“ µ√å ¡.‡°…µ√»“ µ√å «‘∑¬“‡¢µ

°”·æß· π  ‚¥¬¡’ ¿“æ·«¥≈âÕ¡‡¥’¬«°—π ·≈–

„ÀâÕ“À“√™π‘¥‡¥’¬«°—π·°à ÿπ—¢∑ÿ°µ—«

¢—ÈπµÕπ„π°“√√—°…“

1. °àÕπ∑”°“√√—°…“‰¥âµ√«® ÿ¢¿“æ µ√«®

‡≈◊Õ¥À“§à“∑“ß‚≈À‘µ«‘∑¬“ ·≈–µ√«®‰¢àæ¬“∏‘„π

∑“ß‡¥‘πÕ“À“√¥â«¬«‘∏’ direct fecal smear ®“°π—Èπ

∑”°“√∂à“¬æ¬“∏‘¥â«¬¬“ pyrantel „π¢π“¥ 5 ¡°./

°°. ·≈– praziquantel „π¢π“¥ 5 ¡°./°°. ∑“ß°“√°‘π

2 §√—Èß Àà“ß°—π 2  —ª¥“Àå ·≈–©’¥«—§´’πªÑÕß°—π

‚√§æ‘… ÿπ—¢∫â“ leptospirosis, pavovirus, canine dis-

temper, infection canine hepatitis, infection tra-

cheobronchitis „Àâ°—∫ ÿπ—¢∑ÿ°µ—«

2. ¢Ÿ¥µ√«®∫√‘‡«≥º‘«Àπ—ß 5 µ”·Àπàß„π

¢π“¥æ◊Èπ∑’Ë 3 ´¡. × 3 ´¡. „π∫√‘‡«≥∑’Ë¡’«‘°“√¢Õß

‚√§„π ÿπ—¢·µà≈–µ—« ‡æ◊ËÕπ—∫®”π«π‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π
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‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå°”≈—ß¢¬“¬ 40 ‡∑à“

3. „Àâ¬“ cloxacillin „π¢π“¥ 30 ¡°./°° ∑ÿ°

8 ™—Ë«‚¡ß ∑“ß°“√°‘π ·≈–Õ“∫πÈ”„Àâ ÿπ—¢¥â«¬·™¡æŸ

benzoyl peroxide 2.5% Õ“∑‘µ¬å≈– 1 §√—Èß µ—Èß·µà

‡√‘Ë¡√—°…“®π∂÷ß 4  —ª¥“Àå ¿“¬À≈—ß‡√‘Ë¡∑”°“√

√—°…“‡æ◊ËÕ√—°…“ ¿“«– secondary pyoderma ∑’Ë

·∑√°´âÕπ√à«¡°—∫¿“«–‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π

4. „Àâ‰Õ‡«Õ√å‡¡°µ‘π* 1.0% w/v ∑’Ë„™â©’¥„π

 ÿ°√º ¡ propylene glycol „πÕ—µ√“ à«π 1: 1 „Àâ

 ÿπ—¢°‘π„π¢π“¥ 0.6 ¡°./°° «—π≈– 1 §√—Èß ‚¥¬

‡√‘Ë¡„Àâ„π¢π“¥ 0.1 ¡°./°° 1 §√—Èß „π«—π∑’Ë 1 ·≈–

‡æ‘Ë¡¢π“¥§√—Èß≈– 0.1 ¡°./°° µàÕ«—π „π«—π∑’Ë 2, 3, 4

·≈– 5 ®π°√–∑—Ëß„π«—π∑’Ë 6 ®–‰¥â„π¢π“¥ 0.6 ¡°./

°° ·≈–„Àâ„π¢π“¥ 0.6 ¡°./°° µ—Èß·µà«—π∑’Ë 6

‡ªìπµâπ‰ª®πµ≈Õ¥°“√√—°…“

¢—ÈπµÕπ„π°“√µ‘¥µ“¡º≈

µ‘¥µ“¡º≈°“√√—°…“‚¥¬°“√¢Ÿ¥µ√«®º‘«Àπ—ß

¢Õß ÿπ—¢·µà≈–µ—« ∑’Ëµ”·Àπàß‡¥‘¡∑—Èß 5 ·Ààß „π

¢π“¥æ◊Èπ∑’Ë‡∑à“‡¥‘¡ ∑ÿ° Ê 2  —ª¥“Àå ‡æ◊ËÕπ—∫

®”π«π‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π ·≈–‡ª√’¬∫‡∑’¬∫®”π«π‰√

¢’È‡√◊ÈÕπ¢ÿ¡¢π ‚¥¬·¬°®”π«π‰√¢’È‡√◊ÈÕπ∑’Ë¡’™’«‘µ·≈–

µ“¬ ·¬°√–¬–¢Õß‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π„π·µà≈–§√—Èß∑’Ë

µ√«® ‡¡◊ËÕ„¥µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ„π∑ÿ°µ”·Àπàß

„Àâ‰Õ‡«Õ√å‡¡°µ‘π µàÕ‰ªÕ’° 4  —ª¥“Àå ®÷ßÀ¬ÿ¥„Àâ¬“

®“°π—Èππ” ÿπ—¢∑ÿ°µ—«‰ª‡≈’È¬ß∑’Ë «π —µ«å‡≈’È¬ß ®.

°“≠®π∫ÿ√’ ·≈–‡ΩÑ“µ‘¥µ“¡º≈‡ªìπ√–¬–‡«≈“ 1 ªï

‚¥¬°“√‡ΩÑ“¥Ÿ≈—°…≥–°“√‡°‘¥«‘°“√¢Õß‚√§∑’Ëº‘«Àπ—ß

·≈–¢Ÿ¥µ√«®À“‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π‡¥◊Õπ≈– 1 §√—Èß ∂â“

 ÿπ—¢µ—«„¥µ√«®æ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π ®–π”°≈—∫¡“

√—°…“¥â«¬‰Õ‡«Õ√å‡¡°µ‘π ∑“ß°“√°‘π¥â«¬«‘∏’‡¥‘¡

¥—ß°≈à“«¢â“ßµâπ ®π°«à“ ÿπ—¢®–À“¬®“°‚√§ ·≈–

‡ΩÑ“µ‘¥µ“¡º≈¥â«¬«‘∏’°“√‡¥‘¡

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

 ÿπ—¢∑’ËÀ“¬®“°‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à

°√–®“¬§◊Õ  ÿπ—¢∑’Ë‰¡à¡’«‘°“√¢Õß‚√§∑’Ëº‘«Àπ—ß ·≈–

µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π‡ªìπ√–¬–‡«≈“ 1 ªï

¿“¬À≈—ß°“√À¬ÿ¥„Àâ‰Õ‡«Õ√å‡¡°µ‘π  à«π ÿπ—¢∑’Ë‰¡à

À“¬®“°‚√§§◊Õ ÿπ—¢∑’Ë¬—ß¡’«‘°“√¢Õß‚√§∑’Ëº‘«Àπ—ß

·≈–µ√«®æ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π À√◊Õµ√«®æ∫‰√¢’È

‡√◊ÈÕπ¢ÿ¡¢π„π√–¬–‡«≈“ 1 ªï ¿“¬À≈—ß°“√À¬ÿ¥„Àâ

‰Õ‡«Õ√å‡¡°µ‘π

º≈

º≈°“√√—°…“¢Õß ÿπ—¢∑—Èß 6 µ—« ´÷Ëß· ¥ß¥—ß

µ“√“ß∑’Ë 1 æ∫«à“ ÿπ—¢∑—Èß 6 µ—« (100%)À“¬®“°

‚√§·≈–‰¡à· ¥ßÕ“°“√¢Õß‚√§Õ’°„π√–¬–‡«≈“ 1 ªï

À≈—ß®“°À¬ÿ¥„Àâ‰Õ‡«Õ√å‡¡°µ‘π √–¬–‡«≈“‡©≈’Ë¬∑’Ë

„Àâ‰Õ‡«Õ√å‡¡°µ‘π §◊Õ 13.7 ± 3.2  —ª¥“Àå ¿“¬À≈—ß

„Àâ¬“„π√–¬–‡«≈“‡©≈’Ë¬ 8 ± 2.5  —ª¥“Àå  ÿπ—¢À“¬

®“°«‘°“√¢Õß‚√§∑’Ëº‘«Àπ—ß‚¥¬ ¡∫Ÿ√≥å  ·≈–

¿“¬„π√–¬–‡«≈“‡©≈’Ë¬ 9.7 ± 3.2  —ª¥“Àå ¿“¬À≈—ß

„Àâ¬“µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π Demodex canis º≈

°“√‡ΩÑ“µ‘¥µ“¡º≈°“√√—°…“¿“¬À≈—ßÀ¬ÿ¥¬“æ∫«à“

 ÿπ—¢°≈ÿà¡π’È‰¡à°≈—∫· ¥ß«‘°“√¢Õß‚√§∑’Ëº‘«Àπ—ß

·≈–µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π‡ªìπ√–¬–‡«≈“¡“°

°«à“ 1 ªï „π°“√∑¥≈Õß§√—Èßπ’È‰¡à¡’ ÿπ—¢µ—«„¥· ¥ß

Õ“°“√º‘¥ª°µ‘‡π◊ËÕß®“°º≈¢â“ß‡§’¬ß®“°°“√‰¥â√—∫

* IVOMEC(r) MSD AGVET Division of Merch sharp & Dohme B.V. Haarlem, Netherlands
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µ“√“ß∑’Ë 1 º≈°“√√—°…“ ÿπ—¢ 6 µ—« ∑’Ë‡ªìπ‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬

 ÿπ—¢ ‡æ» «‘°“√∑’Ëº‘«Àπ—ß √–¬–‡«≈“„Àâ √–¬–‡«≈“„Àâ¬“ √–¬–‡«≈“„Àâ º≈°“√µ‘¥µ“¡

À¡“¬ ¬“®π‰¡àæ∫ ®πµ√«®‰¡àæ∫ ¬“µ≈Õ¥°“√ ¿“¬À≈—ßÀ¬ÿ¥„Àâ

‡≈¢ «‘°“√∑’Ëº‘«Àπ—ß ‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π √—°…“ ‰Õ‡«Õ√å‡¡°µ‘π

( —ª¥“Àå) ( —ª¥“Àå) ( —ª¥“Àå)

1 ‡¡’¬ 100% + 4 ¢“ 6 6 10 À“¬®“°‚√§ > 1 ªï

2 ºŸâ 60 % + 4 ¢“ 6 10 14 À“¬®“°‚√§ > 1 ªï

3 ‡¡’¬ 90 % + 4 ¢“ 6 6 10 À“¬®“°‚√§ > 1 ªï

4 ‡¡’¬ 100% + 4 ¢“ 8 10 14 À“¬®“°‚√§ > 1 ªï

5 ºŸâ 90 % + 4 ¢“ 10 12 16 À“¬®“°‚√§ > 1 ªï

6 ‡¡’¬ 100% + 4 ¢“ 12 14 18 À“¬®“°‚√§ > 1 ªï

‰Õ‡«Õ√å‡¡°µ‘π  µ≈Õ¥√–¬–‡«≈“°“√√—°…“

«‘®“√≥å

°àÕπ∑”°“√√—°…“‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à

°√–®“¬‰¥â∑”°“√µ√«®‡≈◊Õ¥æ∫«à“  ÿπ—¢ À¡“¬‡≈¢

1, 2, 3, 5, 6 ¡’§à“‚≈À‘µ«‘∑¬“ª°µ‘ ‰¡àæ∫æ¬“∏‘

‡¡Á¥‡≈◊Õ¥ µ—«ÕàÕπ¢Õßæ¬“∏‘ÀπÕπÀ—«„® ·≈–‰¢à

æ¬“∏‘„π∑“ß‡¥‘πÕ“À“√ ¬°‡«âπ ÿπ—¢À¡“¬‡≈¢ 4

µ√«®æ∫æ¬“∏‘‡¡Á¥‡≈◊Õ¥ Hepatozoon canis ·µà ÿπ—¢

‰¡à‰¥â· ¥ßÕ“°“√¢Õß‚√§ Hepatozoonosis ®÷ß‰¡à

‰¥â∑”°“√√—°…“  ÿπ—¢À¡“¬‡≈¢ 2 µ√«®æ∫µ—«

ÕàÕπ¢Õßæ¬“∏‘ÀπÕπÀ—«„® (microfilaria) ·≈–µ√«®

Õ“°“√∑“ß§≈‘π‘§‰¡àæ∫≈—°…≥–º‘¥ª°µ‘„¥Ê ®÷ß

 —ππ‘…∞“π«à“ ÿπ—¢‡ªìπæ¬“∏‘ÀπÕπÀ—«„®„π√–¬–∑’Ë 1

´÷Ëß‰¡à àßº≈°√–∑∫„¥Ê µàÕ°“√∑¥≈Õß„π§√—Èßπ’È®÷ß

‰¡à‰¥â∑”°“√√—°…“ ‚¥¬°“√¶à“æ¬“∏‘µ—«‡µÁ¡«—¬∑’Ë

Õ¬Ÿà„πÀ—«„®¢Õß ÿπ—¢

‰Õ‡«Õ√å‡¡°µ‘π‡ªìπ¬“∑’Ë¡’°“√„™â„π°“√¶à“

ÀπÕπæ¬“∏‘‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ„π —µ«å‡≈’È¬ß

À≈“¬™π‘¥ °“√„™â¬“™π‘¥π’È„π ÿπ—¢¡’°“√√—∫√Õß„Àâ

„™â‰¥â„π¢π“¥ 6 ‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡ ‡¥◊Õπ≈–

Àπ÷Ëß§√—Èß ‡æ◊ËÕªÑÕß°—π‚√§æ¬“∏‘ÀπÕπÀ—«„® (Lovell,

1990) ·µà¡’°“√π”‰ª„™â„π°“√°”®—¥æ¬“∏‘

¿“¬πÕ°µ—« —µ«å ‡™àπ ‡ÀÁ∫ À¡—¥ ‰√ ·≈–‡À“ (Paradis,

1989; Medleau, 1994) °“√„™â‰Õ‡«Õ√å‡¡°µ‘π∑“ß

°“√°‘π‡æ◊ËÕ√—°…“ ÿπ—¢∑’Ë‡ªìπ‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫

·æ√à°√–®“¬„π¢π“¥ 0.6 ¡°./°°. «—π≈–Àπ÷Ëß§√—Èß

π—Èπ Ristic ·≈–§≥– ‰¥â∑¥≈Õß°—∫ ÿπ—¢∑’Ë‡ªìπ‚√§¢’È

‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à°√–®“¬®”π«π 12 µ—« æ∫«à“

 ÿπ—¢ 10 µ—« (83.3%) À“¬®“°‚√§π’È·≈–‰¡à°≈—∫¡“

‡°‘¥‚√§π’ÈÕ’°¿“¬À≈—ßÀ¬ÿ¥„Àâ¬“¡“°°«à“ 1 ªï ‚¥¬

 ÿπ—¢°≈ÿà¡π’ÈÀ“¬®“°«‘°“√∑’Ëº‘«Àπ—ß¿“¬„π√–¬–

‡«≈“‡©≈’Ë¬ 4  —ª¥“Àå µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π

‡©≈’Ë¬ 6.5  —ª¥“Àå  √«¡√–¬–‡«≈“„Àâ¬“‡©≈’Ë¬ 10

 —ª¥“Àå ¡’ ÿπ—¢ 2 µ—«∑’Ë°≈—∫¡“· ¥ßÕ“°“√¢Õß

‚√§¿“¬À≈—ß®“°À¬ÿ¥„Àâ¬“¿“¬„π√–¬–‡«≈“ 10

‡¥◊Õπ ·≈– 11.5 ‡¥◊Õπ (Ristic et al., 1995) ‡¡◊ËÕ
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‡ª√’¬∫‡∑’¬∫°—∫°“√∑¥≈Õß„π§√—Èßπ’Èæ∫«à“¡’§«“¡

·µ°µà“ß°—π§◊Õ °“√„Àâ°‘π‰Õ‡«Õ√å‡¡°µ‘π “¡“√∂

√—°…“ ÿπ—¢∑’ËªÉ«¬¥â«¬‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à

°√–®“¬‰¥â®”π«π 6 µ—« (100%) √–¬–‡«≈“„π°“√

„Àâ¬“‡©≈’Ë¬ 13.7  —ª¥“Àå ´÷Ëß¡’√–¬–‡«≈“„π°“√„Àâ

¬“‡©≈’Ë¬¡“°°«à“°“√∑¥≈Õß¢Õß Ristic ·≈–§≥–

3.7  —ª¥“Àå ‡π◊ËÕß®“°°“√∑¥≈Õß„π§√—Èßπ’È¡’°“√„Àâ

¬“Õ’° 4  —ª¥“Àå ¿“¬À≈—ß®“°µ√«®‰¡àæ∫‰√¢’È

‡√◊ÈÕπ¢ÿ¡¢π ·µà°“√∑¥≈Õß¢Õß Ristic ·≈–§≥–

®–„Àâ¬“Õ’° 2  —ª¥“ÀåÀ√◊Õ¡“°°«à“¿“¬À≈—ß®“°

µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π ®“°°“√∑¥≈Õß§√—Èßπ’È

„π°≈ÿà¡∑’ËÀ“¬®“°‚√§æ∫«à“¿“¬À≈—ß®“°„Àâ¬“

¿“¬„π 6  —ª¥“Àå æ∫«à“ ÿπ—¢ 3 „π 6 µ—« (50%)

®–‰¡àæ∫«‘°“√¢Õß‚√§¢’È‡√◊ÈÕπ¢ÿ¡¢π∑’Ëº‘«Àπ—ß ·≈–

¿“¬„π√–¬–‡«≈“‡©≈’Ë¬ 1.7  —ª¥“Àå¿“¬À≈—ß®“°

µ√«®‰¡àæ∫«‘°“√∑’Ëº‘«Àπ—ß  ÿπ—¢∑—Èß 6 µ—«π’È ®÷ß

µ√«®‰¡àæ∫‰√¢’È‡√◊ÈÕπ¢ÿ¡¢π ·≈–‰¡à¡’ ÿπ—¢µ—«„¥∑’Ë

À“¬®“°«‘°“√∑’Ëº‘«Àπ—ß°àÕπ°“√µ√«®‰¡àæ∫‰√¢’È

‡√◊ÈÕπ¢ÿ¡¢π

°“√∑¥≈Õß„π§√—Èßπ’È‰¡à¡’ ÿπ—¢µ—«„¥· ¥ß

Õ“°“√º‘¥ª°µ‘‡π◊ËÕß®“°°“√‰¥â√—∫‰Õ‡«Õ√å‡¡°µ‘π

µ≈Õ¥°“√√—°…“ ‡π◊ËÕß®“° ÿπ—¢∑ÿ°µ—«‡ªìπ ÿπ—¢∑’Ë

¡’Õ“¬ÿ¡“°°«à“ 1 ªï 6 ‡¥◊Õπ ∑”„Àâ¬“‰¡àºà“π blood

brain barrier ¢Õß ÿπ—¢ ·≈–‰¡à¡’ ÿπ—¢µ—«„¥∑’Ë¡’ “¬

æ—π∏å∑’Ë‰«µàÕ°“√‰¥â√—∫¬“™π‘¥π’È ‡™àπ æ—π∏å Rough

collies, Old English sheepdogs, Shetland sheep-

dogs, Beard collies (Miller, 1995) Õ’°∑—Èß„π°“√„Àâ

‰Õ‡«Õ√å‡¡°µ‘π ¡’°“√‡√‘Ë¡„Àâ¬“„π¢π“¥ 0.1 ¡°./

°°. 1 §√—Èß„π«—π∑’Ë 1 ·≈–‡æ‘Ë¡¢π“¥§√—Èß≈– 0.1 ¡°./

°°. µàÕ«—π „π«—π∑’Ë 2,3,4 ·≈– 5 ®π°√–∑—Ëß«—π∑’Ë 6

‡ªìπµâπ‰ª ®÷ß‰¥â√—∫¬“„π¢π“¥ 0.6 ¡°./°°. ®–

∑”„Àâ ÿπ—¢ª√—∫ ¿“æ√à“ß°“¬µàÕ°“√‰¥â√—∫¬“ ®÷ß

‰¡à· ¥ßÕ“°“√¢â“ß‡§’¬ß„¥Ê µàÕ‰Õ‡«Õ√å‡¡°µ‘π

¥—Èßπ—Èπ°“√„Àâ‰Õ‡«Õ√å‡¡°µ‘π∑“ß°“√°‘π„π

¢π“¥ 0.6 ¡°./°°. «—π≈–Àπ÷Ëß§√—Èß ¡’ª√– ‘∑∏‘¿“æ

„π°“√√—°…“ ÿπ—¢∑’Ë‡ªìπ‚√§‡√◊ÈÕπ¢ÿ¡¢π·∫∫·æ√à

°√–®“¬„πª√–‡∑»‰∑¬ ´÷Ëß‚√§π’È√—°…“‰¥â¬“°·≈–

®–°≈—∫¡“‡ªìπ‚√§´È”Õ’°‡ ¡Õ ‚¥¬‡©æ“– ÿπ—¢∑’Ë‰¡à

µÕ∫ πÕßµàÕ°“√„™â amitraz À√◊Õ°“√„™â‰Õ

‡«Õ√å‡¡°µ‘π‚¥¬°“√©’¥‡¢â“„µâº‘«Àπ—ß

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ∫√‘…—∑ ‡¡‡√’¬≈ ª√–‡∑»‰∑¬

®”°—¥ ∑’ËÕπÿ‡§√“–Àå‰Õ‡«Õ√å‡¡°µ‘π ∫√‘…—∑

‚¿§¿—≥±åÕ“À“√ —µ«å ®”°—¥ ∑’ËÕπÿ‡§√“–ÀåÕ“À“√

 ÿπ—¢ ”‡√Á®√Ÿª  «π —µ«å‡≈’È¬ß ®. °“≠®π∫ÿ√’ ∑’Ë

‡Õ◊ÈÕ‡øóôÕ ∂“π∑’Ë„π°“√‡≈’È¬ß ÿπ—¢ ·≈–°Õß∑ÿπ

æ—≤π“π‘ ‘µ§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å ∑’Ë π—∫ πÿπ∑ÿπ°“√»÷°…“„π§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß
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√“¬ß“π —µ«åªÉ«¬ : ¿“«–§≈Õ¥¬“°„π™â“ß‡Õ‡™’¬

A case report : Dystocia in two Asian elephants

π—π∑«—π ≠“µ‘∫√√∑ÿß1  π‘°√ ∑Õß∑‘æ¬å2  Õ¿‘‡…° §ß»‘≈“3

Nantawan Yatbantoong1,  Nikorn Thongthip2 and Apisek Kongsila3

Abstract

Two cases of dystocia in Asian elephants, aged 27 and 35 years old, submitted to the Kasetsart

University Veterinary Teaching Hospital, Kamphangsaen. The first case was a pregnant elephant with the

gestation period of 24 months. The elephant showed signs of parturition with a continuing repulsed of fetal

fluids for 3 days. The calf was death according to transrectal ultrasonographic result. Episiotomy was

performed to pull out the death calf that was in abnormal position and became autolysis. Three days later,

the forelegs of the calf came out and we could pull out some parts of the skull. The elephant died the day

after. The necropsy finding showed uterine rupture, peritonitis and necrosis of omentum. The second case

had her first pregnancy with the gestation length of 25 months. The elephant showed signs of parturition

for 2 days and the transrectal ultrasonography found the death calf. Episiotomy was perform and found the

fetus was fit the birth canal, the left foreleg was removed by fetotomy, but we could not pull out the whole

body. The next day, the elephant showed restlessness and abdominal swelling. We, then, used troca-canular

to reduce gas in the intestine. The elephant suffered from respiratory failure and died. The necropsy found

accumulation of gas in the colon, peritonitis and inflammation of the intestine.

Key words : dystocia, Asian elephant
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∫∑§—¥¬àÕ

™â“ß‡Õ‡™’¬‡æ»‡¡’¬®”π«π 2 ‡™◊Õ° ‰¥â∂Ÿ°π”¡“√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

°”·æß· π ¥â«¬¿“«–°“√§≈Õ¥¬“° ‡™◊Õ°·√° Õ“¬ÿ 27 ªï µ—Èß∑âÕß·√° √–¬–µ—Èß∑âÕß 24 ‡¥◊Õπ · ¥ß

Õ“°“√‡∫àß§≈Õ¥·≈–∂ÿßπÈ”§√Ë”·µ°π“π 3 «—π  —µ«·æ∑¬å∑”°“√µ√«®°“√¡’™’«‘µ¢Õß≈Ÿ°™â“ß‚¥¬„™â‡§√◊ËÕß

Õ—≈µ√â“´“«πåºà“π∑“ß∑«“√Àπ—° æ∫«à“≈Ÿ°™â“ß‡ ’¬™’«‘µ ∑”°“√‡ªî¥ºà“¢¬“¬ª“°™àÕß§≈Õ¥ ‡æ◊ËÕ¥÷ß≈Ÿ°™â“ß

ÕÕ°æ∫«à“≈Ÿ°™â“ßÕ¬Ÿàº‘¥∑à“ ·≈–‡√‘Ë¡‡πà“  —µ«·æ∑¬å‰¥âæ¬“¬“¡∑”°“√·°â‰¢·µà‰¡à “¡“√∂¥÷ß≈Ÿ°™â“ßÕÕ°

¡“‰¥â «—π∑’Ë “¡¢Õß°“√√—°…“¡’™‘Èπ à«π¢Õß¢“Àπâ“À≈ÿ¥ÕÕ°¡“·≈– “¡“√∂≈â«ß¥÷ß°–‚À≈°»’√…–ÕÕ°¡“

‰¥â∫“ß à«π ·¡à™â“ß‡ ’¬™’«‘µ„π«—π∑’Ë ’Ë¢Õß°“√√—°…“ ®“°°“√™—π Ÿµ√æ∫°“√©’°¢“¥¢Õß¡¥≈Ÿ° ‡¬◊ËÕ∫ÿ™àÕß

∑âÕßÕ—°‡ ∫·≈–‡¬◊ËÕ§≈ÿ¡≈”‰ â‡ªìπ‡π◊ÈÕµ“¬ ™â“ß‡™◊Õ°∑’Ë Õß Õ“¬ÿ 35 ªï µ—Èß∑âÕß·√° √–¬–‡«≈“µ—Èß∑âÕß 25

‡¥◊Õπ · ¥ßÕ“°“√‡®Á∫∑âÕß·≈–‡∫àß§≈Õ¥ 2 «—π °àÕπ¡“∑”°“√√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å ∑”°“√µ√«®°“√

¡’™’«‘µ¢Õß≈Ÿ°™â“ß‚¥¬„™â‡§√◊ËÕßÕ—≈µ√â“´“«πåºà“π∑“ß∑«“√Àπ—° æ∫«à“≈Ÿ°™â“ß‡ ’¬™’«‘µ ∑”°“√‡ªî¥ºà“¢¬“¬

ª“°™àÕß§≈Õ¥ æ∫ΩÉ“‡∑â“≈Ÿ°™â“ß¡’¢π“¥„À≠à‡µÁ¡ª“°¡¥≈Ÿ° ‰¥â∑”°“√µ—¥¬àÕ¬µ—«≈Ÿ°™â“ß‚¥¬µ—¥¢“Àπâ“ÕÕ°

1 ¢â“ß ·µà‰¡à “¡“√∂¥÷ßµ—«≈Ÿ°ÕÕ°¡“‰¥â ®÷ßª≈àÕ¬„Àâ≈Ÿ°™â“ß‡πà“ ≈“¬‡Õß À≈—ß®“°∑”°“√√—°…“Àπ÷Ëß«—π

·¡à™â“ß· ¥ßÕ“°“√°√– —∫°√– à“¬·≈–™àÕß∑âÕß∫«¡¢¬“¬ ∑”°“√‡®“–™àÕß∑âÕß¥â“π´â“¬‡æ◊ËÕ√–∫“¬≈¡

ÕÕ°‚¥¬„™â‚∑√§“§“πŸ≈“ ·≈–æ¬“¬“¡∑”°“√¬àÕ¬µ—«≈Ÿ°™â“ß‡æ◊ËÕ≈¥¢π“¥ ·µà‰¡àª√– ∫§«“¡ ”‡√Á® µàÕ

¡“·¡à™â“ß· ¥ßÕ“°“√º‘¥ª°µ‘¢Õß√–∫∫À“¬„®·≈–µ“¬ ™—π Ÿµ√´“°æ∫·°ä ∫√√®ÿÕ¬Ÿà‡µÁ¡≈”‰ â„À≠à ¡’

°“√Õ—°‡ ∫·≈–∫«¡πÈ”µ≈Õ¥§«“¡¬“«≈”‰ â ‡¬◊ËÕ∫ÿ™àÕß∑âÕßÕ—°‡ ∫

§” ”§—≠ : ¿“«–§≈Õ¥¬“°, ™â“ß‡Õ‡™’¬

§”π”

™â“ß‡Õ‡™’¬‚¥¬∑—Ë«‰ª¡’√–¬–‡«≈“µ—Èß∑âÕß

ª√–¡“≥ 20 ∂÷ß 23 ‡¥◊Õπ ·≈–√–¬–‡«≈“„π°“√

§≈Õ¥ª°µ‘®–·ª√º—πÕ¬Ÿà„π™à«ßµ—Èß·µà 25 π“∑’ ∂÷ß

55 ™—Ë«‚¡ß (Goritz and Hildebrandt, 2000) ‚¥¬∑à“„π

°“√§≈Õ¥ª°µ‘¢Õß≈Ÿ°™â“ß®–¡’‰¥â 2 ≈—°…≥–§◊Õ

°“√‡Õ“ à«πÀπâ“‰¥â·°à ¢“·≈–À—«ÕÕ°°àÕπ„π

≈—°…≥–°√–‚®πÕÕ°‡™àπ‡¥’¬«°—∫‚§π¡ ·≈–°“√

‡Õ“ à«π∑â“¬ÕÕ°°àÕπ‚¥¬‡À¬’¬¥ª≈“¬¢“À≈—ß∑—Èß

 Õß¢â“ß„π≈—°…≥–∑’Ëª≈“¬¢“∫√‘‡«≥‡≈Á∫‡∑â“§«Ë”

≈ßÕ¬Ÿà¥â“π≈à“ß °“√§≈Õ¥∑’Ëª°µ‘®–æ∫«à“‡¡◊ËÕ∂÷ß

√–¬–¢—∫≈Ÿ°®–„™â‡«≈“‰¡àπ“ππ—°·≈–∫√‘‡«≥Ωï‡¬Á∫

®–¢¬“¬¢π“¥‡π◊ËÕß®“°µ—«≈Ÿ°¡’°“√‡§≈◊ËÕπºà“π

·≈–∂ÿßπÈ”§√Ë”®–Àÿâ¡µ—«≈Ÿ°®π°√–∑—Ëßµ—«≈Ÿ°µ°≈ß

∫πæ◊Èπ·≈–∂ÿßπÈ”§√Ë”®–·µ°∫πæ◊Èπ (π‘°√ ·≈–

§≥–, 2544) ¿“«–º‘¥ª°µ‘∑’Ë “¡“√∂‡°‘¥√–À«à“ß

°“√§≈Õ¥·≈–¡—°‡°‘¥Õ—πµ√“¬·°à·¡à·≈–≈Ÿ°™â“ß

´÷Ëß¬“°µàÕ°“√®—¥°“√§◊Õ¿“«–°“√§≈Õ¥¬“° „πªï

§.». 1902 ∂÷ß §.». 2000 ¡’√“¬ß“π«à“æ∫°“√‡°‘¥

¿“«–§≈Õ¥¬“°„π™â“ß‡Õ‡™’¬ (Elephas maximus)

¡“°°«à“™â“ßÕ“ø√‘°“ (Loxodonta africana) ‚¥¬‡°‘¥

°—∫™â“ß‡Õ‡™’¬ 28 √“¬ ·≈–‡°‘¥°—∫™â“ßÕ“ø√‘°“‡æ’¬ß

1 √“¬ (Goritz and Hildebrandt, 2000) ≈—°…≥–∑’Ë
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∫àß™’È°“√‡°‘¥¿“«–§≈Õ¥¬“°„π™â“ß∑’Ë „™â ‡ªìπ

¡“µ√∞“π„π°“√ª√–‡¡‘π ‰¥â·°à 1) °“√∑’Ë™â“ß‰¡à¡’

°“√‡∫àß≈Ÿ°π“π‡°‘π 30 «—π À≈—ß®“°«—π§√∫

°”Àπ¥§≈Õ¥ 2) √–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π

°√–· ‡≈◊Õ¥≈¥≈ß‡ªìπ√–¬–‡«≈“π“π°«à“ 2 ∂÷ß 4

 —ª¥“Àå 3) ‰¡à¡’°“√§≈Õ¥‡°‘¥¢÷ÈπÀ≈—ß®“°°“√·µ°

¢Õß∂ÿßπÈ”§√Ë”π“π°«à“ 24 ™—Ë«‚¡ßÀ√◊Õ‰¡à¡’°“√

§≈Õ¥‡°‘¥¢÷ÈπÀ≈“¬«—πÀ≈—ß®“°°“√µ√«®æ∫πÈ”¢âπ

‡Àπ’¬«®“°ª“°¡¥≈Ÿ°À√◊Õµ√«®æ∫‡π◊ÈÕ‡¬◊ËÕ¢Õß≈Ÿ°

4) ¡’°“√‡∫àß§≈Õ¥‡√◊ÈÕ√—ß (Foerner, 1999)

ª√–«—µ‘ —µ«åªÉ«¬

™â“ß‡Õ‡™’¬‡æ»‡¡’¬®”π«π 2 ‡™◊Õ° ‡ªìπ™â“ß

 ”À√—∫∫√‘°“√π—°∑àÕß‡∑’Ë¬«π—Ëß™â“ß™¡∏√√¡™“µ‘

‡™◊Õ°∑’Ë 1 ¡“®“° ®.°“≠®π∫ÿ√’ ‡™◊Õ°∑’Ë 2 ¡“®“°

®.æ√–π§√»√’Õ¬ÿ∏¬“ ∂Ÿ°π”¡“√—∫°“√√—°…“∑’Ë

‚√ßæ¬“∫“≈ —µ«å¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

°”·æß· π ¥â«¬¿“«–°“√§≈Õ¥¬“° ™â“ß‡™◊Õ°·√°

Õ“¬ÿ 27 ªï πÈ”Àπ—°ª√–¡“≥ 2,000 °‘‚≈°√—¡ ‡¢â“

√—∫°“√√—°…“‡¡◊ËÕ«—π∑’Ë 4 ¡‘∂ÿπ“¬π 2545 µ—Èß∑âÕß

‡ªìπ∑âÕß·√° √–¬–µ—Èß∑âÕß 24 ‡¥◊Õπ (ª°µ‘ 18-22

‡¥◊Õπ) · ¥ßÕ“°“√‡∫àß§≈Õ¥·≈–∂ÿßπÈ”§√Ë”·µ°

‡¡◊ËÕ«—π∑’Ë 2 ¡‘∂ÿπ“¬π 2545 ‡«≈“ 18.00 π. ™â“ß

‡™◊Õ°∑’Ë Õß Õ“¬ÿ 35 ªï πÈ”Àπ—°ª√–¡“≥ 3,300

°‘‚≈°√—¡ ‡¢â“√—∫°“√√—°…“‡¡◊ËÕ«—π∑’Ë 19 °√°Æ“§¡

2545 µ—Èß∑âÕß·√° √–¬–‡«≈“µ—Èß∑âÕß 25 ‡¥◊Õπ ·≈–

¡’°“√¢π¬â“¬™â“ß°àÕπÀπâ“π’È 2 ‡¥◊Õπ · ¥ßÕ“°“√

‡®Á∫∑âÕß·≈–‡∫àß§≈Õ¥µ—Èß·µà«—π∑’Ë 17 °√°Æ“§¡

2545 ∂ÿßπÈ”§√Ë”·µ°«—π∑’Ë 19 °√°Æ“§¡ 2545 ‡«≈“

13.55 π.

°“√«‘π‘®©—¬·≈–°“√√—°…“

™â“ß‡™◊Õ°·√° ‡¢â“√—∫°“√√—°…“‡¡◊ËÕ«—π∑’Ë 4

¡‘∂ÿπ“¬π 2545 ‡«≈“ 21.00 π.  —µ«·æ∑¬å∑”°“√

µ√«®√à“ß°“¬æ∫«à“  ¿“æ√à“ß°“¬¢Õß·¡à™â“ßÕ¬Ÿà

„π¢—Èπ¥’  “¡“√∂°‘πÕ“À“√‰¥â ·≈–∑”°“√µ√«®

°“√¡’™’«‘µÕ¬Ÿà¢Õß≈Ÿ°™â“ß‚¥¬„™â‡§√◊ËÕßÕ—≈µ√â“´“«π¥å

·≈– probe (Aloka Echo camera, Model SSD-500,

Aloka Co., Ltd., ¢π“¥ 5.0 ‡¡°–‡Œ‘√å´) ∑’Ëª√–¬ÿ°µå

‡æ◊ËÕ„™âß“π„π™â“ß ‚¥¬¬÷¥ probe µ‘¥Õ¬Ÿà°—∫¥â“¡‡À≈Á°

(extention) ∑’Ë‚§âßµ“¡≈—°…≥–°“¬«‘¿“§¢Õß™àÕß

‡™‘ß°√“π™â“ß §«“¡¬“«ª√–¡“≥ 1.5 øÿµ ºà“π

∑“ß∑«“√Àπ—° ´÷Ëß‡ªìπ‡∑§π‘§∑’Ë¥—¥·ª≈ß®“°

Hildebrandt ·≈– §≥–, 2000 ‡æ◊ËÕ„™â„π°“√µ√«®

√–∫∫ ◊∫æ—π∏ÿå¢Õß™â“ß ®“°¿“æÕÿ≈µ√â“´“«¥åæ∫«à“

≈Ÿ°™â“ßπà“®–Õ¬Ÿà„π∑à“πÕπ§«Ë”·≈–‡Õ“¢“Àπâ“ÕÕ°

‡π◊ËÕß®“°æ∫≈—°…≥–π‘È«‡∑â“¢Õß¢“Àπâ“∑’Ë§“¥«à“

®–‡ªìπ¢â“ß´â“¬Õ¬Ÿà¥â“π∫π ·µà‰¡à “¡“√∂µ√«®æ∫

 à«π¢“Àπâ“¢«“ À—« ·≈–ß«ß ®“°°“√∑’ËÕÿ≈µ√â“

´“«¥å´È” 3 §√—Èßæ∫«à“≈Ÿ°™â“ß‰¡à¡’°“√¢¬—∫µ—«‡≈¬

√à«¡°—∫ª√–«—µ‘·≈–Õ“°“√¢Õß·¡à™â“ß∑’Ë∂ÿßπÈ”§√Ë”

·µ°µ—Èß·µà Õß«—π∑’Ëºà“π¡“ ®÷ß —≥π‘…∞“π«à“≈Ÿ°

™â“ß‡ ’¬™’«‘µ·≈â« ®“°π—Èπ®÷ß∑”°“√‡ªî¥ºà“¢¬“¬

ª“°™àÕß§≈Õ¥∫√‘‡«≥Ωï‡¬Á∫ (episiotomy) ‡æ◊ËÕ¥÷ß

≈Ÿ°™â“ßÕÕ° ‚¥¬∑”°“√«“ß¬“´÷¡¥â«¬ Xylazine hy-

drochloride ¢π“¥ 0.04 ¡°./°°. ‡¢â“°≈â“¡‡π◊ÈÕ§Õ

·≈–„™â¬“√–ß—∫§«“¡√Ÿâ ÷°‡©æ“–·Ààß (Lidocain hy-

drochloride) „π¢π“¥ 1 ¡≈.µàÕæ◊Èπ∑’Ë 1 ´¡. ‚¥¬©’¥

‡¢â“∑’Ë™—Èπ„µâº‘«Àπ—ß∫√‘‡«≥Ωï‡¬Á∫‡√‘Ë¡µ—Èß·µàµ”·Àπàß

∑’ËµË”°«à“∑«“√Àπ—° ª√–¡“≥ 20 ´¡. ®π∂÷ß

ª“°™àÕß§≈Õ¥ °“√‡ªî¥ºà“Ωï‡¬Á∫∑”°“√°√’¥‡ªî¥

µ≈Õ¥·π«ª“°™àÕß§≈Õ¥µ—Èß·µàª≈“¬ ÿ¥®π∂÷ßµË”
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°«à“∑«“√Àπ—° 20 ´¡. ‚¥¬„™â∑àÕ PVC ‡ âπºà“

»Ÿπ¬å°≈“ß 1 π‘È«¬“«ª√–¡“≥ 50 ´¡.  Õ¥‡¢â“„π

ª“°™àÕß§≈Õ¥‡æ◊ËÕ™à«¬°”Àπ¥·π«„π°“√°√’¥ ‡¡◊ËÕ

¢¬“¬™àÕß§≈Õ¥·≈â«∑”°“√≈â«ßµ√«®ºà“π™àÕß§≈Õ¥

æ∫«à“≈Ÿ°™â“ßÕ¬Ÿà„π∑à“∑’Ëº‘¥ª°µ‘·≈– àß°≈‘Ëπ‡À¡Áπ

‚¥¬æ∫«à“¢“Àπâ“¢«“∫√‘‡«≥¢âÕ‡∑â“ßÕ·≈–§Õ∫‘¥

°≈—∫‰ª¥â“πÀ≈—ß‡π◊ËÕß®“°§≈”‰¡àæ∫ à«πÀ—« µ—«

≈Ÿ°µ‘¥Õ¬Ÿà„π™àÕß‡™‘ß°√“πµ√ßµ”·Àπàß§Õ¡¥≈Ÿ°

 —µ«·æ∑¬å‰¥âæ¬“¬“¡∑”°“√·°â‰¢®—¥∑à“≈Ÿ°™â“ß

·µà‰¡à “¡“√∂¥÷ß≈Ÿ°™â“ßÕÕ°¡“‰¥â ‡π◊ËÕß®“°µ—«

≈Ÿ°Õ¬Ÿà≈÷°≈ß‰ª„π™àÕß∑âÕß  —µ«·æ∑¬å®÷ß«“ß·ºπ

ª≈àÕ¬„Àâ≈Ÿ°™â“ß∂Ÿ°¢—∫ÕÕ°¡“‡Õß√à«¡°—∫°“√

©’¥¬“ªØ‘™’«π– Ceftiofur (50 ¡°./¡≈.) 40 ¡‘≈≈‘≈‘µ√

‡¢â“°≈â“¡‡π◊ÈÕ «—π≈–§√—Èß ‡æ◊ËÕ§«∫§ÿ¡°“√µ‘¥‡™◊ÈÕ

æ√âÕ¡∑—Èß„Àâ “√πÈ” Acetar  ‡¢â“À≈Õ¥‡≈◊Õ¥¥” 24

≈‘µ√·≈–¬“·°âª«¥≈¥Õ—°‡ ∫ Phenylbutazone (18.6

¡°./¡≈.) 25 ¡‘≈≈‘≈‘µ√ ‡¢â“°≈â“¡‡π◊ÈÕ «—π≈–§√—Èß „π

«—π∑’Ë “¡¢Õß°“√√—°…“¡’‡»…‡π◊ÈÕ·≈–°√–¥Ÿ°¢âÕ‡∑â“

ấ“¬À≈ÿ¥ÕÕ°¡“·≈– “¡“√∂¥÷ß°√–¥Ÿ° radius-ulna

ÕÕ°¡“‰¥â∑—Èß Õß¢â“ß ™â“ß· ¥ßÕ“°“√´÷¡ °‘πÕ“À“√

πâÕ¬≈ß ‡¬◊ËÕ‡¡◊Õ°∫√‘‡«≥ª“°™àÕß§≈Õ¥¡’ ’·¥ß «—π

∑’Ë ’Ë¢Õß°“√√—°…“™â“ß· ¥ßÕ“°“√°√– —∫°√– à“¬

≈â¡≈ßπÕπ ≈—∫≈ÿ°π—Ëßµ≈Õ¥ „Àâ¬“·°âª«¥≈¥Õ—°‡ ∫

Phenylbutazone (18.6 ¡°./¡≈.) 25 ¡‘≈≈‘≈‘µ√ ‡¢â“

°≈â“¡‡π◊ÈÕ ·≈– “√πÈ” Acetar  ‡¢â“À≈Õ¥‡≈◊Õ¥¥”

5 ≈‘µ√ ™â“ß ß∫≈ß  “¡“√∂≈â«ß¥÷ß°–‚À≈°»’√…–

ÕÕ°¡“‰¥â∫“ß à«π ∑”°“√≈â“ß¡¥≈Ÿ°‚¥¬„™âπÈ”‡°≈◊Õ

NSS  0.9% ¢π“¥ª√–¡“≥ 100 ≈‘µ√ ·µàª√‘¡“≥

πÈ”∑’Ë≈â“ß‰À≈¬âÕπ°≈—∫ÕÕ°¡“πâÕ¬ ™â“ß· ¥ßÕ“°“√

µ—« —Ëπ ™àÕß∑âÕß∫«¡¢¬“¬ ≈â¡≈ßπÕπ·≈–‡ ’¬™’«‘µ

∑”°“√ºà“™—π Ÿµ√´“°æ∫°“√©’°¢“¥¢Õß¡¥≈Ÿ°

‡¬◊ËÕ∫ÿ™àÕß∑âÕßÕ—°‡ ∫·≈–‡¬◊ËÕ §≈ÿ¡≈”‰ âÕ—°‡ ∫

‡ªìπ‡π◊ÈÕµ“¬

™â“ß‡™◊Õ°∑’Ë Õß ‡¢â“√—∫°“√√—°…“«—π∑’Ë 19

°√°Æ“§¡ 2545 ‡«≈“ 12.00 π. æ∫∂ÿßπÈ”§√Ë”

∫√‘‡«≥ª“°™àÕß§≈Õ¥·≈–·µ° ‡«≈“ 13.35 π. ‚¥¬

‰¡à¡’°“√¢—∫µ—«≈Ÿ°ÕÕ°¡“¥â«¬ ∑”°“√µ√«®°“√

«“ßµ—«·≈–°“√¡’™’«‘µÕ¬Ÿà¢Õß≈Ÿ°™â“ß‚¥¬„™â‡§√◊ËÕß

Õ—≈µ√â“´“«π¥å (Aloka Echo camera, Model SSD-

500, Aloka Co., Ltd., ¢π“¥ 5.0 ‡¡°–‡Œ‘√å´) ºà“π

∑“ß∑«“√Àπ—°‚¥¬„™â‡∑§π‘§‡¥’¬«°—π°—∫™â“ß‡™◊Õ°∑’Ë

1 ®“°¿“æÕÿ≈µ√â“´“«¥åæ∫‡∑â“∑’Ë§“¥«à“®–‡ªìπ

 à«π¢Õß¢“Àπâ“≈Ÿ°™â“ß∑—Èß Õß¢â“ß ‡π◊ËÕß®“°æ∫

«à“‡≈Á∫‡∑â“Õ¬Ÿà¥â“π∫π ·≈–≈Ÿ°™â“ß‰¡à¡’°“√¢¬—∫µ—«

√à«¡°—∫°“√µ√«®¥â«¬Õÿ≈µ√â“´“«¥å°àÕπÀπâ“π’È 2 §√—Èß

(15.00 π. ¢Õß«—π∑’Ë 1 ·≈– 7.00 π. ¢Õß«—π∑’Ë 2

¢Õß°“√‡∫àß§≈Õ¥) ‰¡à “¡“√∂µ√«®æ∫°“√

‡§≈◊ËÕπ‰À«¢Õß≈Ÿ°™â“ß‡≈¬·≈–‰¡à¡’°“√¢—∫µ—«≈Ÿ°

ºà“π™àÕß‡™‘ß°√“π‡≈¬ ®÷ß∑”°“√‡ªî¥ºà“ ¢¬“¬

ª“°™àÕß§≈Õ¥ æ∫ΩÉ“‡∑â“≈Ÿ°™â“ß¡’¢π“¥„À≠à‡µÁ¡

ª“°¡¥≈Ÿ°‰¡à “¡“√∂„™â¡◊Õ≈â«ß‡¢â“‰ªªØ‘∫—µ‘ß“π‰¥â

∑”°“√µ—¥¬àÕ¬µ—«≈Ÿ°™â“ß‚¥¬µ—¥¢“Àπâ“´â“¬µ√ß

µ”·Àπàßª≈“¬¢“ÕÕ° 1 ¢â“ß ·µà‰¡à “¡“√∂¥÷ßµ—«

≈Ÿ°ÕÕ°¡“‰¥â ‡π◊ËÕß®“°≈Ÿ°™â“ß¡’¢π“¥„À≠à°«à“

™àÕß‡™‘ß°√“π «“ß·ºπ°“√√—°…“‚¥¬ª≈àÕ¬„Àâ≈Ÿ°

™â“ß‡πà“ ≈“¬‡Õß √à«¡°—∫°“√„™â¬“ªØ‘™’«π– ‡æ◊ËÕ

§«∫§ÿ¡°“√µ‘¥‡™◊ÈÕ‚¥¬©’¥ Cefquinome sulphate

(29.64 ¡°./¡≈.) 100 ¡‘≈≈‘≈‘µ√ ‡¢â“°≈â“¡‡π◊ÈÕ «—π

≈–§√—Èß·≈– Flunixine meglumine (50 ¡°./¡≈.) 25

¡‘≈≈‘≈‘µ√ «—π≈–§√—Èß ‡¢â“À≈Õ¥‡≈◊Õ¥¥” ‡æ◊ËÕ·°â

ª«¥≈¥Õ—°‡ ∫ ·≈–„Àâ “√πÈ” Acetar  ‡¢â“∑“ß

‡ âπ‡≈◊Õ¥¥” «—π≈– 10 ≈‘µ√‡æ◊ËÕª√—∫ ¿“æ

√à“ß°“¬®“°¿“«–°“√¢“¥πÈ” Àπ÷Ëß«—πÀ≈—ß°“√√—°…“

™â“ß· ¥ßÕ“°“√°√– —∫°√– à“¬∑âÕßÕ◊¥·≈–™àÕß
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∑âÕß∫«¡¢¬“¬∑”°“√‡®“–≈”‰ â„À≠à à«πª≈“¬∑“ß

™àÕß∑âÕß¥â“π´â“¬‡æ◊ËÕ√–∫“¬·°ä ¿“¬„π∑“ß‡¥‘π

Õ“À“√ÕÕ°‚¥¬„™â‚∑√§“-§“πŸ≈“¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ßª√–¡“≥ 1 ´¡. §«“¡¬“«ª√–¡“≥ 50

´¡. ·≈–æ¬“¬“¡∑”°“√¬àÕ¬µ—«≈Ÿ°™â“ß‡æ◊ËÕ≈¥

¢π“¥·µà‰¡àª√– ∫§«“¡ ”‡√Á® ·¡à™â“ß· ¥ß

Õ“°“√√–∫∫À“¬„®≈â¡‡À≈«·≈–µ“¬ ™—π Ÿµ√´“°

æ∫·°ä ∫√√®ÿÕ¬Ÿà‡µÁ¡≈”‰ â„À≠à à«πª≈“¬µ≈Õ¥

·π« ¡’°“√Õ—°‡ ∫·≈–∫«¡πÈ”µ≈Õ¥§«“¡¬“«≈”‰ â

‡¬◊ËÕ∫ÿ™àÕß∑âÕßÕ—°‡ ∫∑—Ë«∫√‘‡«≥

«‘®“√≥å

®“°°√≥’§≈Õ¥¬“°∑’Ë‡°‘¥¢÷Èππ’Èæ∫«à“·¡à™â“ß

· ¥ßÕ“°“√‡∫àß§≈Õ¥·≈–∂ÿßπÈ”§√Ë”·µ°‡ªìπ‡«≈“

π“π°«à“ 24 ™—Ë«‚¡ß·µà¬—ß‰¡à¡’°“√§≈Õ¥‡°‘¥¢÷Èπ

∂◊Õ‡ªìπ≈—°…≥–Õ¬à“ßÀπ÷Ëß∑’Ë∫àß™’È∂÷ß¿“«–§≈Õ¥¬“°

´÷Ëßµ√ß°—∫∑’Ë Foerner, 1999 √“¬ß“π‰«â ‚¥¬ªí≠À“

 ”§—≠∑’Ë‡ªìπ “‡Àµÿ∑”„Àâ‡°‘¥¿“«–°“√§≈Õ¥¬“°

„π™â“ß‰¥â·°à ªí≠À“∑’Ëµ—«¡¥≈Ÿ°¢Õß·¡à™â“ß ‡™àπ

¡¥≈Ÿ°‰¡à¡’·√ß∫’∫µ—«®“°°“√‡∫àß§≈Õ¥π“πÀ√◊Õ

‡°‘¥°“√√∫°«π°“√‡∫àß§≈Õ¥®“° ‘Ëß·«¥≈âÕ¡ °“√

«“ßµ—«·≈–∑à“¢Õß≈Ÿ°™â“ß‰¡à‡À¡“– ¡ ·≈–

ªí≠À“®“°°“√∑’Ë≈Ÿ°™â“ßµ“¬„π∑âÕß (Foerner, 1999)

·µà„π°“√≈â«ßµ√«®∑“ß∑«“√Àπ—° ®–°√–∑”‰¥â

¬“°·≈–‰¡à “¡“√∂µ√«®°“√¡’™’«‘µÕ¬Ÿà·≈–°“√

«“ßµ—«¢Õß≈Ÿ°™â“ß‰¥â ‡π◊ËÕß®“°‚§√ß √â“ß∑“ß°“¬

«‘¿“§·≈– √’√«‘∑¬“¢Õß™â“ß ¢π“¥¢Õßµ—«™â“ß∑’Ë„À≠à

∑”„Àâ “¡“√∂§≈”‰¥â‡æ’¬ß¢Õ∫‡™‘ß°√“π‡∑à“π—Èπ

·µà°“√µ√«®¥â«¬‡§√◊ËÕßÕÿ≈µ√â“´“«π¥åºà“π∑“ß

∑«“√Àπ—° ‡æ◊ËÕ¥Ÿ°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥„π

‡ âπ‡≈◊Õ¥¢Õß≈Ÿ°™â“ß·≈– ’¢ÕßπÈ”§√Ë”∑’Ë‡¢â¡¢÷Èπ®–

∫àß∫Õ°∂÷ß°“√µ“¬¢Õß≈Ÿ°™â“ß‰¥â (Goritz and

Hildebrandt, 2000) ·µà„π°√≥’™â“ß∑—Èß Õß‡™◊Õ°π’È

‰¡à “¡“√∂µ√«®æ∫≈—°…≥–¥—ß°≈à“«·µà®“°°“√

µ√«®‰¡àæ∫°“√‡§≈◊ËÕπ‰À«¢Õß≈Ÿ°™â“ß‡°‘¥¢÷Èπ√à«¡

°—∫ª√–«—µ‘¢Õß°“√·µ°¢Õß∂ÿßπÈ”§√Ë” ®÷ß —≥π‘…

∞“π«à“≈Ÿ°™â“ß‡ ’¬™’«‘µ·≈â« πÕ°®“°π’È Goritz and

Hildebrandt, 2000 ·≈– Foerner, 1999 °≈à“««à“

 “¡“√∂∫Õ°∑à“·≈–°“√«“ßµ—«¢Õß≈Ÿ°™â“ß‰¥â®“°

µ”·Àπàß¢Õßπ‘È«‡∑â“ ´÷Ëß∑—Èß Õß°√≥’æ∫«à“≈Ÿ°™â“ß

Õ¬Ÿà„π∑à“πÕπ§«Ë”·≈–‡Õ“À—«ÕÕ°°àÕπ‡π◊ËÕß®“°

§≈”æ∫π‘È«‡∑â“Õ¬Ÿà¥â“π∫π ‡π◊ËÕß®“°°“√≈â«ßµ√«®

∑“ß™àÕß§≈Õ¥¡’¢âÕ®”°—¥µ√ß§«“¡¬“«¢Õß vestibu-

lum ∑’Ë¡’§«“¡¬“«µ—Èß·µà 1.0 - 1.4 ‡¡µ√ (Hildebrandt

·≈–§≥–, 2000) °“√ºà“µ—¥‡ªî¥ºà“ª“°™àÕß§≈Õ¥

∑“ßΩï‡¬Á∫ (episiotomy) ®÷ß∂Ÿ°æ‘®“√≥“π”¡“„™â„π

·¡à™â“ß∑—Èß Õß‡™◊Õ°‡æ√“–  “¡“√∂„™â≈â«ßµ√«®

‡æ◊ËÕª√–‡¡‘π°“√«“ßµ—«·≈–∑à“¢Õß≈Ÿ°™â“ß‰¥â‚¥¬µ√ß

·≈– “¡“√∂≈â«ß®—¥∑à“‡æ◊ËÕ·°â‰¢°√≥’≈Ÿ°™â“ßÕ¬Ÿà

º‘¥∑à“‰¥â ®“°°“√≈â«ßµ√«®„π·¡à™â“ßµ—«·√°§“¥«à“

≈Ÿ°™â“ßÕ¬Ÿà„π∑à“§Õ∫‘¥°≈—∫‰ª¥â“πÀ≈—ß‡π◊ËÕß®“°

§≈”‰¡àæ∫ à«πÀ—« ´÷Ëß Õ¥§≈âÕß°—∫∑’Ë π‘°√·≈–

§≥–, 2544 °≈à“««à“ °“√§≈Õ¥¬“°¡—°®–‡°‘¥„π

°√≥’≈Ÿ°™â“ß‡Õ“ à«πÀ—«ÕÕ°¡“°°«à“ ‡π◊ËÕß®“°≈Ÿ°

™â“ß¡’À—«„À≠à®÷ß¡’‚Õ°“ ∑’Ë§Õ®–∫‘¥°≈—∫À≈—ß

∑”„Àâ¢«“ßÕ¬Ÿà„π™àÕß‡™‘ß°√“π ´÷Ëß∂â“‡Õ“ à«π∑â“¬

ÕÕ°°àÕπ®–‰¡à‡°‘¥ªí≠À“¥—ß°≈à“« ·µà Foerner, 1999

√“¬ß“π«à“®“°°“√§≈Õ¥¬“°¢Õß™â“ß®”π«π 9

√“¬æ∫≈Ÿ°™â“ßÕ¬Ÿà„π∑à“‡Õ“ à«π∑â“¬ÕÕ°°àÕπ¡“°

°«à“‡Õ“ à«πÀ—«ÕÕ° πÕ°®“°π’È¬—ßæ∫«à“¢“Àπâ“

¢«“¢Õß≈Ÿ°™â“ß∫√‘‡«≥¢âÕ‡∑â“¡’°“√ßÕ‰ª¥â“πÀ≈—ß

´÷Ëß¢—¥·¬âß°—∫∑’Ë Schmidt, 1999 °≈à“««à“ à«π¢“¢Õß

≈Ÿ°™â“ß®– —Èπ°«à“æ«° —µ«å°’∫ ∑”„Àâ‰¡à‡°‘¥ªí≠À“
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¢“æ—∫À√◊Õ∫‘¥¢«“ß™àÕß‡™‘ß°√“π®÷ß∑”„Àâ‰¡àæ∫

ªí≠À“°“√§≈Õ¥¬“°®“° “‡Àµÿπ’È °“√∑’Ë≈Ÿ°™â“ßµ“¬

„π∑âÕß πÈ”§√Ë”®–∂Ÿ°¥Ÿ¥°≈—∫ ∑”„Àâµ—«≈Ÿ°™â“ßÕ¬Ÿà

µ‘¥°—∫¡¥≈Ÿ° ‡ªìπº≈„Àâ¿“«–°“√§≈Õ¥¬“°

√ÿπ·√ß·≈–‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¡“°¢÷Èπ  à«π

„π·¡à™â“ß‡™◊Õ°∑’Ë Õßæ∫«à“≈Ÿ°™â“ß¡’°“√«“ßµ—«Õ¬Ÿà

„π∑à“ª°µ‘·µà¡’¢π“¥„À≠à°«à“™àÕß‡™‘ß°√“π∑”„Àâ

‰¡à “¡“√∂¥÷ßµ—«≈Ÿ°™â“ßÕÕ°¡“‰¥â ´÷Ëß¬—ß‰¡à¡’

√“¬ß“π∂÷ß°“√‡°‘¥¿“«–§≈Õ¥¬“°®“°°“√∑’Ë≈Ÿ°

™â“ß¡’¢π“¥„À≠à‡°‘πª°µ‘À√◊Õ¢π“¥¢Õßµ—«≈Ÿ°™â“ß

‰¡à —¡æ—π∏å°—∫™àÕß‡™‘ß°√“π¢Õß·¡à™â“ß (fetopelvic

disproportion) ·µà„π™â“ß∑—Èß Õß‡™◊Õ°‰¡à‰¥â∑”°“√

«—¥¢π“¥¢Õß™àÕß°√“π‡∑’¬∫°—∫¢π“¥¢Õßµ—«≈Ÿ°

‡π◊ËÕß®“°‰¡à “¡“√∂™à«¬§≈Õ¥‰¥â µ—«≈Ÿ°∑’Ëæ∫®“°

°“√™—π Ÿµ√´“°„π¿“¬À≈—ß®÷ß‰¡à„™à¢π“¥¢Õß≈Ÿ°

∑’Ë·∑â®√‘ß·µà‡ªìπ¢π“¥¢Õßµ—«≈Ÿ°∑’Ë‡πà“·≈â« ́ ÷Ëß„π —µ«å

‡§’È¬«‡Õ◊ÈÕß®–æ∫«à“¢π“¥µ—«¢Õß≈Ÿ°∑’Ë‰¡à —¡æ—π∏å°—∫

™àÕß‡™‘ß°√“π¢Õß·¡à‡ªìπ “‡ÀµÿÀ≈—°Õ—πÀπ÷Ëß¢Õß

°“√‡°‘¥§≈Õ¥¬“°„π‚§  à«π°“√§≈Õ¥¬“°„π¡â“

®–‡°‘¥®“° “‡Àµÿπ’È‰¥â‰¡à∫àÕ¬ (Spensley, 1996)

®“°¿“«–§≈Õ¥¬“°∑—Èß Õß°√≥’‰¡àπà“®–

‡°‘¥®“°°“√∑’Ë¡¥≈Ÿ°‰¡à¡’·√ß∫’∫µ—« ‡π◊ËÕß®“°·¡à

™â“ß¬—ß· ¥ßÕ“°“√‡∫àß§≈Õ¥µ≈Õ¥ ·µà°“√

«‘π‘®©—¬°“√‡°‘¥¿“«–§≈Õ¥¬“°∑’Ë‡°‘¥®“°¡¥≈Ÿ°

‰¡à¡’·√ß∫’∫µ—«®–°√–∑”‰¥â¬“° ¡—°¥Ÿ®“°°“√∑’Ë

™â“ß¡’√–¬–°“√§≈Õ¥π“π°«à“ª°µ‘·µà “¡“√∂

µÕ∫ πÕßµàÕ°“√√—°…“‚¥¬°“√©’¥ÕÕ°´’‚µ´‘π‰¥â

(Foerner, 1999) ´÷Ëß°“√„™âÕÕ°´’‚µ´‘π‡æ◊ËÕ°√–µÿâπ

°“√∫’∫µ—«¢Õß¡¥≈Ÿ° ®–„™â„π¢π“¥ 5 - 20 ¡‘≈≈‘°√—¡

‚¥¬°“√©’¥‡¢â“‡ âπ‡≈◊Õ¥ (Foerner, 1999) ·≈–¡’

√“¬ß“π°“√„™â ÕÕ°´’‚µ´‘π„π¢π“¥µ—Èß·µà 30 › 400

I.U. µàÕµ—« ‚¥¬°“√©’¥‡¢â“°≈â“¡‡π◊ÈÕÀ√◊Õ‡¢â“À≈Õ¥

‡≈◊Õ¥¥” (Goritz and Hildebrandt, 2000) ·≈–§«√

„Àâ°àÕπ∑’Ë·¡à™â“ß®–À¡¥·√ß‡æ√“–„π°“√∫’∫µ—«≈Ÿ°

™â“ß‡¢â“ Ÿà™àÕß‡™‘ß°√“π®–µâÕß„™âæ≈—ßß“π¡“°

‡π◊ËÕß®“°¡¥≈Ÿ°¢Õß™â“ß‰«µàÕ°“√µÕ∫ πÕßµàÕ

ÕÕ°´’‚µ´‘π ¥—ßπ—Èπ§«√®–µ√«® Õ∫„Àâ·πà„®«à“µ—«

≈Ÿ°™â“ß‰¡à¢«“ß™àÕß‡™‘ß°√“π‡æ√“–°“√∫’∫µ—«¢Õß

¡¥≈Ÿ°Õ“®√ÿπ·√ß∂÷ß¢—Èπ∑”„Àâ¡¥≈Ÿ°·µ°‰¥â∂â“µ—«

≈Ÿ°¢«“ß™àÕß‡™‘ß°√“πÕ¬Ÿà

°“√µ—¥¬àÕ¬µ—«≈Ÿ°™â“ß (fetotomy) ®–∑”„π

°√≥’∑’Ëæ∫«à“≈Ÿ°™â“ßµ“¬·≈â«·≈–≈Ÿ°™â“ß¡’¢π“¥

„À≠àÀ√◊Õ§≈Õ¥º‘¥∑à“ ·µà„π·¡à™â“ß‡™◊Õ°∑’Ë Õß

°“√µ—¥¬àÕ¬µ—«≈Ÿ°™â“ßÕÕ°‡ªìπ à«πÊ °√–∑”‰¥â

≈”∫“° ‡π◊ËÕß®“°≈Ÿ°™â“ßµ—«‚µ‡°‘π¢π“¥Õ¬à“ß¡“°

√à«¡°—∫°“√æÕß≈¡®“°°“√‡πà“¢Õß≈Ÿ°™â“ß  à«π

°“√ºà“µ—¥‡Õ“≈Ÿ°ÕÕ°∑“ßºπ—ß∑âÕß¥â“π¢â“ß

(caesarean section) ‡ªìπ«‘∏’∑’Ë§«√æ‘®“√≥“°√–∑”

‡¡◊ËÕ°“√·°â‰¢¥â«¬«‘∏’µà“ßÊ ‰¡àª√– ∫§«“¡ ”‡√Á®

Õ¬à“ß‰√°Áµ“¡®“°√“¬ß“π°“√ºà“‡ªî¥™àÕß∑âÕß‡æ◊ËÕ

‡Õ“≈Ÿ°ÕÕ°¢Õß Foerner, 1999 ®”π«π 4 √“¬ æ∫

«à“ à«π„À≠à·¡à™â“ßµ“¬À≈—ß®“°°“√ºà“µ—¥¿“¬„π

 Õß —ª¥“Àå‡π◊ËÕß®“°¡’ªí≠À“‡π◊ÈÕµ“¬∑’Ë¡¥≈Ÿ°

·≈–‡°‘¥°“√µ‘¥‡™◊ÈÕ·∑√°´âÕπ ·µà°“√«‘π‘®©—¬°“√

‡°‘¥¿“«–§≈Õ¥¬“° ·≈–ª√–‡¡‘π°“√¡’™’«‘µÕ¬Ÿà

¢Õß≈Ÿ°™â“ß∑’Ë√«¥‡√Á« Õ“®™à«¬≈¥ªí≠À“∑’Ë‡°‘¥µ“¡

¡“¿“¬À≈—ß°“√ºà“µ—¥‰¥â πÕ°®“°π’È °“√§≈Õ¥¢Õß

™â“ß‡≈’È¬ß§«√®–µâÕßÕ¬Ÿà¿“¬„µâ°“√§«∫§ÿ¡·≈–¥Ÿ·≈

µ—Èß·µà‡√‘Ë¡µâπ®π™â“ß§≈Õ¥‡ √Á® §«√À≈’°‡≈’Ë¬ß°“√

√∫°«π™â“ß ·≈–‰¡à§«√„Àâ§π∑’Ë·¡à™â“ß‰¡à§ÿâπ‡§¬

¡Õß‡ÀÁπ·≈– àß‡ ’¬ß¥—ß‡æ√“–¡‘©–π—Èπ·¡à™â“ßÕ“®

®–‰¡à§≈Õ¥ ´÷ËßÕ“®°àÕ„Àâ‡°‘¥ªí≠À“¿“«–§≈Õ¥

¬“°µ“¡¡“‰¥â (Schmidt, 1999)

º≈®“°°“√™—π Ÿµ√´“°„π·¡à™â“ß‡™◊Õ°·√°
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æ∫°“√©’°¢“¥¢Õß¡¥≈Ÿ° ·≈–‡¬◊ËÕ∫ÿ™àÕß∑âÕßÕ—°‡ ∫

Õ“®‡°‘¥®“°°“√∑’Ë·¡à™â“ß¡’°“√‡∫àßÕ¬à“ß√ÿπ·√ß

·µà‰¡à “¡“√∂¢—∫≈Ÿ°™â“ßÕÕ°¡“‰¥â ‡π◊ËÕß®“°≈Ÿ°

™â“ßÕ¬Ÿàº‘¥∑à“·≈–¡“µ‘¥Õ¬Ÿà∫√‘‡«≥™àÕß‡™‘ß°√“π

∑”„Àâ§Õ¡¥≈Ÿ°‡°‘¥°“√¢“¥‡≈◊Õ¥ °≈“¬‡ªìπ‡π◊ÈÕ

µ“¬√à«¡°—∫·√ß‡∫àß®“°¿“¬„π™àÕß∑âÕß ∑”„Àâ

¡¥≈Ÿ°·µ°·≈–‡°‘¥°“√Õ—°‡ ∫¢Õß‡¬◊ËÕ∫ÿ™àÕß∑âÕß

µ“¡¡“  à«π„π·¡à™â“ß‡™◊Õ°∑’Ë Õß º≈°“√™—π Ÿµ√

´“°æ∫·°ä ∫√√®ÿÕ¬Ÿà‡µÁ¡≈”‰ â„À≠à Õ“®‡π◊ËÕß®“°

°“√∑’Ë≈Ÿ°™â“ß‡°‘¥°“√‡πà“·≈–∫«¡¢¬“¬ ∑”„Àâ

¡¥≈Ÿ°‰ª¢—¥¢«“ß°“√∫’∫µ—«¢Õß≈”‰ â„À≠à ‡°‘¥

°“√ – ¡¢Õß·°ä ¿“¬„π≈”‰ â ·≈–√–∫“¬·°ä 

ÕÕ°¥â«¬‚∑√§“-§“πŸ≈“‰¡à∑—π ∑”„Àâ‡°‘¥°“√°¥

°–∫—ß≈¡ ‡π◊ËÕß®“°ªÕ¥¢Õß™â“ß®–¬÷¥µ‘¥°—∫ºπ—ß

™àÕßÕ°‚¥¬‰¡à¡’™àÕß«à“ß√–À«à“ßªÕ¥°—∫™àÕßÕ°

¥—ßπ—Èπ°“√À“¬„®¢Õß™â“ß®÷ßµâÕß„™â°“√À¥·≈–

§≈“¬µ—«¢Õß°≈â“¡‡π◊ÈÕ°–∫—ß≈¡√à«¡°—∫°≈â“¡‡π◊ÈÕ

™àÕßÕ°‡ªìπÀ≈—° (Schmidt, 1999) ‡¡◊ËÕ°–∫—ß≈¡À¥

µ—«‰¡à‰¥â®÷ß‡°‘¥°“√¢—¥¢«“ß°“√À“¬„®

∑”„Àâ·¡à™â“ßµ“¬„π∑’Ë ÿ¥

‡Õ° “√Õâ“ßÕ‘ß

π‘°√ ∑Õß∑‘æ¬å æ√™—¬  —≠∞‘µ‘‡ √’ «ÿ≤‘«ß»å ∏’√–æ—π∏ÿå

·≈– π—π∑«—π ≠“µ‘∫√√∑ÿß. 2544. °√–∫«π°“√

§≈Õ¥µ“¡∏√√¡™“µ‘¢Õß™â“ß‡Õ‡™’¬ π. 332-335.

„π°“√ª√–™ÿ¡∑“ß«‘™“°“√¢Õß¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å §√—Èß∑’Ë 39  “¢“ —µ«·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å, °√ÿß‡∑æœ

Foerner, J.J. 1999. Dystocia in the Elephant, pp.
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Mechanism for the corpus luteum

regression

Uterine microenvironments are controlled

by endocrine system. After ovulation, the corpus

luteum is formed. Granulosa cells and cells of the

theca interna of the follicle become luteal cells. The

luteal cells secret progesterone (Sawyer, 1995)

which is a key factor to keep uterus in a quiescent

state that favors an attachment of an embryo to

uterine wall by inhibiting contractility of uterine

myometrium. (Batra, 1994). In pregnancy of rumi-

nants, progesterone is mainly contributed from

corpora lutea with minor secretions from binucleated

trophoblasts of bovine placenta. (Ullmann and

Early embryonic loss is a main problem in

livestock industry. Survival of an embryo is depend-

ent on optimal uterine environments provided and

failure of an embryo to communicate to its mother

means its death. In species which are economically

important, the profit comes from fertility of the

breeder which is reflected by ability to produce

healthy offspring. Embryos have ability to signal

their mothers for preparation for uterine environ-

ments which are essential for their survivals. The

process of signaling made by the embryos to their

mother for recognizing their presence is called

maternal recognition of pregnancy.
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Reimers, 1989). In ruminants, regression of luteal

cells is mediated by pulsatile release of

prostaglandinF2 alpha (PGF-2α)  by uterine en-

dometrium (Huges  et al, 1987, Tsai and Wiltbank,

1998). PGF-2α exerts its leuteolytic effects on luteal

cells through activating of endothelin-1, a vasoac-

tive peptide produced by endothelial cells surround-

ing corpus luteum. Endothelin-1 inhibits progester-

one in vitro secretion by luteal cells (Girsh et al.,

1996, Meidan R et al, 1999). Signals synthesized

from trophoblast  control maternal endocrine sys-

tem by promoting progesterone secretion by luteal

cells and inhibiting PGF-2α synthesis from arachi-

donic acid by endometrium. The process is medi-

ated by increasing prostaglandin endoperoxide H

syntase  which mediates PGF-2α synthesis from

arachidonic acid (Thatcher et al., 1995).

Interferons

The interferons (IFNs) are generally known

as antiviral cytokines, small molecules produced by

cells of  various kinds. The interferon family contains

two types; Type I inteferons which include IFN-

alpha (IFN-α), IFN-beta (IFN-β), IFN-omega (IFN-ω),

IFN-delta (IFN-δ) and IFN-tau (IFN-τ) and type II

interferon which has only one member IFN-gamma

(IFN-γ).  Productions of IFN both type I and II are

induced by viral infection. The main production

come from the cells of immune system. The IFNs

limit the viral infection by their cytotoxicity and

anitproliferative actions. The findings of Interferon

productions by trophoblasts of swine and ruminant

lead to the increasing evidences of the roles of

interferons in maternal recognition.

Interferon-tau

IFN-τ is trophoblast-specific IFN  found only

ruminant embryos. It contains 172 amino acid and

belongs to type I IFN. Like other type I interferon the

IFN-τ showed in vitro antiviral activity (Peris et al,

1998). This molecule is formerly known as bovine

trophoblast protein-1 (TP-1). It is initially secreted by

bovine embryos during pre-implantation period

between day 13 -25 of gestation and the peak of

secretion is between day 14-16 of gestation. The

secretion of IFN-τ is not dependent on growth rate

of blastocysts (Kubisch Larson and Roberts, 1998)

nor its transcription was induced by viral infection

(Cross and Roberts, 1991). Its promoter is activated

by protein kinase C (PKC) pathway in the presence

of Granulocyte -macrophage- colony stimulating

factor (Imakawa K et al., 1997). The induction of IFN-

τ production is restricted to the trophoblast cells of

day 12-20. Several growth factors are identified in

promoting IFN-τ synthesis. These include Leukemia

Inhibitory Factor (LIF), GM-CSF, Interleukin(IL)-3

(Martal et al., 1998).  These growth factors are

produced by endometrium and are showed to be

crucial for implantation process (Paria et al., 2002).

It suggests that maternal-embryo cross-talk does

occur during early pregnancy before the circulatory

connection is established and this communication

may help establish the pregnancy.



41«“√ “√ —µ«·æ∑¬å ªï∑’Ë 12 ©∫—∫∑’Ë 3 2545

How IFN-τ rescues the CL?

To prevent the regression of corpus luteum

and thereby maintain the progesterone levels, the

ruminant embryos release Interferon-τ , an

anitleuteolytic substance which is produced by

trophoblasts. IFN-τ directly regulates production of

PGE2 and PGF-2α. Addition of IFN-τ into bovine

endometrial cell cultures resulted in increased

PGE2 and PGF2-α production in both uterine

epithelial cells and stromal cells but preferentially to

PGE2 production and thereby caused increase in

PGE2: PGF-2α ratio (Asselin, Bazer and Forteir,

1997). An increase in PGE2 production was showed

to be mediated by cyclooxygenase-2 (COX-2)  when

stimulation of PGE2 production by uterine epithelial

cells and stromal cells was blocked by a speciifc

COX-2 inhibitor (Asselin, Lacroix, Fronteir, 1997). In

addtion, increase in endometrial 9-keto-prostaglan-

din E(2) reductase may result in changing prostag-

landin production from PGF-2α to PGE2 (Asselin

and Frontier, 2000). IFN-τ also attenuates en-

dometrium responses to oxytocin which stimulates

pulsatile secretions of PGF-2α from endometrium

(Thatcher, Meyer and Danet-Desnoyers, 1995 ) by

down-regulating the expression of oxytocin receptors

on endometrial cells.

Trophoblast-derived IFNs in swine embryos

Interferon gamma (IFN-γ) and interferon

delta (IFN-δ) are trophoblast-derived IFN  found in

swine conceptuses between day 12 and 20 of

gestation. The major IFN is IFN-γ whereas the minor

one is IFN-δ. IFN-γ is  protein of 149 amino acid and

mainly produced by activated T lymphocytes and

Natural killer cells. IFN-δ the novel member of Type

I IFNs is found in the trophectoderm in the pre-

implantation embryos of swine. their expressions

and secretion by trophoblast are found uniquely in

swine embryos. It contains antiviral activity as other

members of type I IFN. The prevention of  its

binding to pig kidney cells with IFN-α suggests that

its share type I receptor with porcine IFN-α (Lefevre

et al., 1998)

Possible roles of trophoblastic IFNs during

porcine pregnancy

In pigs, estrogen is thought to play a role in

preventing the luteolysis. Estrogen produced in

high amount from trophoblasts as the embryo begin

to elongate (Roberts et al., 1996) has been shown

to a solely antiluteolytic factor for porcine preg-

nancy.  Two interferons IFN-γ and IFN-δ are also

produced swine trophoblast cells. The presence of

these two IFNs would account for antiluteolysis.

However this statement are argued by the evidence

of estrous females in which the uterine administra-

tion of porcine IFN-γ and IFN-δ was not able to

prevent the regression of the CL (Cenci and LA

Bonnardiere, 2002) . The production of the IFNs

found in pre-implantation embryos, suggests that

they may be a signal to maternal endometirum in

preparation for implantation. The roles of IFN-γ in

the preparation of implantation may indirectly in-

volve in the activation of adhesion molecules on
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human endometrium (Thomson  et al., 1999). It

suggests that IFN-γ may mediate the process of cell

adhesion and attachment of embryos to uterine

epithelial cell surface. However, this action of IFN-

γ on trophoblast cells and uterine endometrium of

pigs has not been investigated.

The use of IFNs in reproduction

improvement

The finding of IFN molecules by trphoblast

cells of ruminant and swine embryos in early

pregnancy expands the knowledge of IFN biology.

The attempt to use these molecules as the indica-

tors for pregnancy diagnosis has not been success-

ful due to the trace amount of the molecules in

uterine flushing and the absence of these mol-

ecules in maternal circulation. The production of

recombinant IFN and establishment of trophoblastic

cell lines may lead to the therapeutic aspect of

these molecules in promoting pregnancy.
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