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√“¬™◊ËÕ§≥–°√√¡°“√®—¥ß“πª√–™ÿ¡«‘™“°“√∑“ß —µ«·æ∑¬å ¡∑¡.

§√—Èß∑’Ë 1 ª√–®”ªï 2550

1. √».π. æ.¥√.‰æ∫Ÿ≈¬å ¬ÿµ‘»√’ °√√¡°“√∑’Ëª√÷°…“

2. √».¥√.Õ∏‘§¡ ƒ°…∫ÿµ√ °√√¡°“√∑’Ëª√÷°…“
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6. Õ.π. æ.¥√.∑πß»—°¥‘Ï ¡–¡¡ √Õßª√–∏“πΩÉ“¬°“√®—¥ß“π

7. Õ. æ.≠.Õÿ¡“æ√ √ÿàßƒ°…åƒ∑∏‘Ï ª√–∏“πΩÉ“¬‡Õ° “√·≈– Ÿ®‘∫—µ√

8. Õ.π. æ.¥√.‡Õ°™“µ‘ æ√À¡¥‘‡√° ª√–∏“πΩÉ“¬«‘™“°“√

9. Õ. æ.≠.æ‘π‘¥¥“ ™–Õÿà¡º≈ ª√–∏“πΩÉ“¬∑–‡∫’¬π·≈–ª√–‡¡‘πº≈

10. Õ.π. æ.°ƒ…Æ“ ¢”æŸ≈ ª√–∏“πΩÉ“¬ªØ‘§¡

11. Õ.π. æ. ¡™“¬ ®—π∑√å‡°… ª√–∏“πΩÉ“¬ª√–™“ —¡æ—π∏å

12. Õ. æ.≠.¥√.Õ“√¬“ Õπÿ‰æ√«√√≥ ª√–∏“πΩÉ“¬¥”‡π‘π°“√ª√–™ÿ¡

13. Õ.∏’√«—≤πå æ—≤π√—™µå ª√–∏“πΩÉ“¬Õ“§“√ ∂“π∑’Ë

14. Õ.π. æ.¥√.‡®…Æ“ √ÿâß¿Ÿàª√–¥‘…∞å ª√–∏“πΩÉ“¬®—¥À“∑ÿπ

15. Õ.®ÿÃ“¿“  Õπ°≈‘Ëπ ª√–∏“πΩÉ“¬‡À√—≠≠‘°

16. Õ. æ.≠.™“√‘≥’ ‚ ¿“√—µπå ‡≈¢“πÿ°“√

17.Õ. æ.≠. ÿ°—≠≠“ º≈‘µ°ÿ≈ ‡≈¢“πÿ°“√

18.§ÿ≥æ—™√’ °Õß‡ªìß ‡≈¢“πÿ°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬«‘™“°“√

Õ.π. æ.¥√.‡Õ°™“µ‘ æ√À¡¥‘‡√° ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬«‘™“°“√

Õ.π. æ.®”≈Õß ¡‘µ√™“«‰∑¬ Õπÿ°√√¡°“√
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Õ. æ.≠.«√‘  “ · ß·°â« Õπÿ°√√¡°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬Õ“§“√ ∂“π∑’Ë

Õ.∏’√«—≤πå æ—≤π√—™µå ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬Õ“§“√ ∂“π∑’Ë

π. æ.∑—°…å¥π—¬ ®‘√æ‘π∏ÿ Õπÿ°√√¡°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬‡À√—≠≠‘°
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Õ. æ.≠.π—π∑‘¥“ ∑√—æ¬å·°â« Õπÿ°√√¡°“√
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§≥–Õπÿ°√√¡°“√ΩÉ“¬®—¥À“∑ÿπ

Õ.π. æ.¥√.‡®…Æ“ √ÿâß¿Ÿàª√–¥‘…∞å ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬®—¥À“∑ÿπ

Õ.π. æ.»—°¥‘Ï™—¬ ‡√◊Õπ‡æ™√ Õπÿ°√√¡°“√

Õ. æ.≠.®—π∑π“ ‡≈“À√—™µ∏“π‘π∑√å Õπÿ°√√¡°“√

Õ. æ.≠. ÿ¿√—µπå «√√≥»‘≈ªá Õπÿ°√√¡°“√

 æ.≠.∏π‘°“πµå  ÿ«√√≥‚™µ‘ Õπÿ°√√¡°“√

π. æ.∏‡π» Õπÿ»—°¥‘Ï‡ ∂’¬√ Õπÿ°√√¡°“√

§ÿ≥‡π“«√—µπå ß“¡‡¡◊Õß Õπÿ°√√¡°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬‡Õ° “√·≈– Ÿ®‘∫—µ√

Õ. æ.≠.Õÿ¡“æ√ √ÿàßƒ°…åƒ∑∏‘Ï ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬‡Õ° “√·≈– Ÿ®‘∫—µ√

Õ. æ.≠.®‘µ√“  π‘ ÿ√‘«ß»å Õπÿ°√√¡°“√

Õ. æ.≠.∑√√»π’¬å ∫ÿ≠∑√√»π’¬å Õπÿ°√√¡°“√
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§ÿ≥»‘√‘√—µπå æ‘¡æå«“ªï Õπÿ°√√¡°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬∑–‡∫’¬π·≈–ª√–‡¡‘πº≈

Õ. æ.≠.æ‘π‘¥¥“ ™–Õÿà¡º≈ ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬∑–‡∫’¬π·≈–ª√–‡¡‘πº≈

Õ.π. æ. ßà“ ∫ÿ≠‚ ¥“ Õπÿ°√√¡°“√

Õ.π. æ.πƒæπ∏å ≠“≥ª√–¿“»‘√‘ Õπÿ°√√¡°“√

Õ.π. æ.™—¬≥√ß§å ¿Ÿ¡‘√—µπª√–æ‘≥ Õπÿ°√√¡°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬ªØ‘§¡

Õ.π. æ.°ƒ…Æ“ ¢”æŸ≈ ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬ªØ‘§¡

Õ.π. æ. ‘∑∏‘™π √—µπ®—π∑√å Õπÿ°√√¡°“√

§ÿ≥ “¡“√∂  ÿ«√√≥‡§π Õπÿ°√√¡°“√

§ÿ≥π“µ¬“ ®—π∑÷° Õπÿ°√√¡°“√

§≥–Õπÿ°√√¡°“√ΩÉ“¬¥”‡π‘π°“√ª√–™ÿ¡

Õ. æ.≠.¥√.Õ“√¬“ Õπÿ‰æ√«√√≥ ª√–∏“πÕπÿ°√√¡°“√ΩÉ“¬¥”‡π‘π°“√ª√–™ÿ¡

Õ.∑—»π’¬å µ√—¬√—µπåÕ¿‘«—π Õπÿ°√√¡°“√

Õ. æ.≠.Õ¿‘√¥’ Õ‘π∑√æ—°µ√å Õπÿ°√√¡°“√
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§ÿ≥∏—≠≠“√—µπå ‡Õ°µ“ Õπÿ°√√¡°“√

§ÿ≥»‘√‘«√√≥ ‡∑æ‡∑’¬π Õπÿ°√√¡°“√

§ÿ≥ ÿπ‘ “  ÿ™“µ‘∏√√¡ Õπÿ°√√¡°“√



V

 “√®“°Õ∏‘°“√∫¥’

„πªïæÿ∑∏»—°√“™ 2550 π’È ª«ß™π™“«‰∑¬∂◊Õ«à“‡ªìπªï¡À“¡ß§≈¬‘ËßªïÀπ÷Ëß ‡æ√“–‡ªìπªï∑’Ëæ√–∫“∑ ¡‡¥Á®

æ√–‡®â“Õ¬ŸàÀ—« ¡’æ√–™π¡å¡“¬ÿ §√∫ 80 æ√√…“ ¥—ßπ—Èπ„πªïπ’Èæ«°‡√“ª«ß™π™“«‰∑¬„πÀ≈“¬Ê Àπà«¬ß“π ®÷ß

æ√âÕ¡„®°—π®—¥°‘®°√√¡∑’Ë¥’·≈–¡’ª√–‚¬™πå¢÷Èπ ‡æ◊ËÕ∂«“¬‡ªìπæ√–√“™°ÿ»≈·¥àÕß§åæ√–∫“∑ ¡‡¥Á®æ√–‡®â“Õ¬ŸàÀ—«

√«¡∑—Èß¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√¥â«¬

‡ªìπ‡√◊ËÕßπà“¬‘π¥’‡ªìπÕ¬à“ß¬‘Ëß∑’Ë§≥– —µ«·æ∑¬»“ µ√å ¢Õß¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√ ‰¥â®—¥°“√

ª√–™ÿ¡«‘™“°“√ —µ«·æ∑¬å §√—Èß∑’Ë 1 ª√–®”ªï 2550 ¢÷Èπ„π«—π∑’Ë 18-19 µÿ≈“§¡ 2550 π’È ´÷Ëßπ—∫‰¥â«à“‡ªìπ

 à«πÀπ÷Ëß„π°“√®—¥°‘®°√√¡∑’Ë‡ªìπª√–‚¬™πåµàÕ —ß§¡ à«π√«¡ ‡æ◊ËÕ‡º¬·æ√à§«“¡√Ÿâ §«“¡°â“«Àπâ“∑“ß«‘™“°“√

 Ÿà —ß§¡ ·≈–‡ªìπ°“√æ—≤π“«‘™“™’æ∑“ß¥â“π —µ«·æ∑¬å „π “¢“µà“ßÊ Õ’°¥â«¬ ∑—Èß¬—ß‡ªìπ°“√‡ªî¥‚Õ°“ „Àâπ—°

«‘™“°“√ ºŸâ‡™’Ë¬«™“≠ ‰¥â√à«¡·≈°‡ª≈’Ë¬π§«“¡√Ÿâ §«“¡§‘¥‡ÀÁπ ª√– ∫°“√≥å ∑’Ë‡ªìπª√–‚¬™πåµàÕ°—π ·≈–¬—ß

‡ªìπ°“√æ∫ª– —ß √√§å°—πÕ’°¥â«¬ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√ ¡’π‚¬∫“¬™—¥‡®π∑’Ë®– àß‡ √‘¡„Àâ∫ÿ§≈“°√

∑”ß“π«‘®—¬·≈–æ—≤π“Õ¬à“ßµàÕ‡π◊ËÕß‡ ¡Õ¡“ °“√®—¥ª√–™ÿ¡«‘™“°“√µà“ßÊ ®÷ß∂◊Õ‡ªìπ‡«∑’ ”§—≠„π°“√√«∫√«¡

À¡Ÿàπ—°«‘®—¬ °àÕ„Àâ‡°‘¥°“√µàÕ¬Õ¥¢Õßß“π«‘®—¬ ·≈–‡ªìπ®ÿ¥‡√‘Ë¡µâπ¢Õß°“√ √â“ß √√§åß“π«‘®—¬„À¡àÊ ‰¥â„πÕπ“§µ

°√–º¡‡™◊ËÕ«à“ º≈∑’Ë‰¥â√—∫®“°°“√ª√–™ÿ¡«‘™“°“√¢Õß§≥– —µ«·æ∑¬»“ µ√å „π§√—Èßπ’È ®–™à«¬°√–µÿâπ„Àâ¡’

°“√æ—≤π“∑“ß¥â“π«‘™“™’æ —µ«·æ∑¬å¡“°¢÷Èπ Õ—π®–‡ªìπª√–‚¬™πå∑—ÈßµàÕπ—°«‘™“°“√ µ—«Õß§å°√  —ß§¡ ·≈–

ª√–‡∑»™“µ‘„π∑’Ë ÿ¥

√Õß»“ µ√“®“√¬å ¥√. ÿ‡®µπå   ®—π∑√—ß…å

Õ∏‘°“√∫¥’

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√



VI

 “√®“°§≥∫¥’

§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√ ‰¥â°àÕµ—Èß¢÷Èπ‡¡◊ËÕªï æ.».2535 ‡ªìπµâπ¡“®π∂÷ß

ªí®®ÿ∫—π‰¥âº≈‘µ∫—≥±‘µ‰ª√—∫„™âª√–‡∑» √«¡∑—Èß ‘Èπ 10 √ÿàπ ®”π«πª√–¡“≥ 400 §π ∫—≥±‘µ —µ«·æ∑¬å‡À≈à“π’È

‰¥â‡¢â“∑”ß“π√—∫„™â —ß§¡·≈–ª√–‡∑»™“µ‘∑ÿ°¿“§ à«π ∑—Èß¿“§√—∞∫“≈·≈–¿“§‡Õ°™π¡“‡ªìπ√–¬–‡«≈“ 15  ªï‡»…

·≈–‡æ◊ËÕ‡ªìπ°“√‡©≈‘¡©≈Õß‡π◊ËÕß„π «‚√°“ ¡À“¡ß§≈‡©≈‘¡æ√–™π¡æ√√…“¢Õßæ√–∫“∑ ¡‡¥Á®æ√–‡®â“Õ¬ŸàÀ—«

§√∫√Õ∫ 80 æ√√…“ 5 ∏—π«“§¡ 2550 πÕ°®“°π—Èπ¬—ß¡’§«“¡µâÕß°“√‡ªìπ à«π√à«¡„π°“√‡º¬·æ√àæ—≤π“

Õß§å§«“¡√Ÿâ§«“¡™”π“≠∑“ß¥â“π«‘™“™’æ∑“ß —µ«·æ∑¬å „π “¢“µà“ßÊ „Àâ‡∑’¬∫‡∑à“√–¥—∫ “°≈ ‡æ◊ËÕ∫√√≈ÿ

«—µ∂ÿª√– ß§å¥—ß°≈à“« ∑“ß§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√ ®÷ß®—¥„Àâ¡’°“√ª√–™ÿ¡

«‘™“°“√∑“ß —µ«·æ∑¬å §√—È ß ∑’Ë 1 ¢÷Èπ„π«—π∑’Ë 18-19 µÿ≈“§¡ æ.».2550 ≥ ‚√ß·√¡√“¡“°“√å‡¥âπ

°√ÿß‡∑æ¡À“π§√ º¡„ππ“¡¢Õß§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√ ¢ÕµâÕπ√—∫ºŸâ‡¢â“

√à«¡ª√–™ÿ¡«‘™“°“√∑“ß —µ«·æ∑¬å §√—È ß∑’Ë 1 ∑ÿ°∑à“π∑’Ë‡¢â“√à«¡ª√–™ÿ¡ µ“¡«—π ‡«≈“ ¥—ß°≈à“«¢â“ßµâπ

¥â«¬§«“¡¬‘π¥’¬‘Ëß

¢Õ¢Õ∫§ÿ≥«‘∑¬“°√ºŸâ∑√ß§ÿ≥«ÿ≤‘∑ÿ°∑à“π®“°Àπà«¬ß“π¢Õß√—∞∫“≈ ·≈–Àπà«¬ß“π¢Õß‡Õ°™π ·≈–¢Õ

¢Õ∫§ÿ≥ºŸâ„Àâ°“√ π—∫ πÿπ°‘®°√√¡ ∑ÿπ∑√—æ¬å ‚¥¬‡©æ“–∫√‘…—∑Àâ“ß√â“πµà“ßÊ  ÿ¥∑â“¬¢Õ¢Õ∫§ÿ≥§≥–°√√¡°“√

®—¥°“√ª√–™ÿ¡∑ÿ°∑à“π∑’Ë‡ ’¬ ≈–‡«≈“ °”≈—ß°“¬ °”≈—ß„® ∑”„Àâ°“√®—¥ß“π§√—Èßπ’È ”‡√Á®‰ª‰¥â¥â«¬¥’

(√Õß»“ µ√“®“√¬å π. æ.¥√.‰æ∫Ÿ≈¬å ¬ÿµ‘»√’ )

 §≥∫¥’§≥– —µ«·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√



VII

 “√®“°ª√–∏“π§≥–°√√¡°“√

®—¥°“√ª√–™ÿ¡«‘™“°“√∑“ß —µ«·æ∑¬å ¡∑¡.

§√—Èß∑’Ë 1 ª√–®”ªï 2550

ªïπ’È®—¥‡ªìπªï¡À“¡ß§≈∑’Ëæ√–∫“∑ ¡‡¥Á®æ√–‡®â“Õ¬ŸàÀ—«∑√ß¡’æ√–™π¡å¡“¬ÿ§√∫ 80 æ√√…“ §≥– —µ«

·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√ ¡’§«“¡ ”π÷°„πæ√–¡À“°√ÿ≥“∏‘§ÿ≥¢Õßæ√–Õß§å∑à“π∑’Ë¡’µàÕ

æ °π‘°√™“«‰∑¬ ·≈–√à«¡‡©≈‘¡©≈Õß„π«‚√°“ ¡À“¡ß§≈¬‘Ëßπ’È ®÷ß¥”√‘∑’Ë®—¥ß“πª√–™ÿ¡∑“ß«‘™“°“√∑“ß —µ«·æ∑¬å

¡∑¡. §√—Èß∑’Ë 1 ª√–®”ªï 2550 (The 1st MUT Veterinary Medicine Conference 2007) °”Àπ¥¢÷Èπ¿“¬„µâ

À—«¢âÕ‡√◊ËÕß ç —µ«·æ∑¬å°â“«Àπâ“ ª»ÿ —µ«å°â“«‰°≈ ‰¥â¥â«¬‡∑§‚π‚≈¬’ (Technology Improved Livestock

Development and Animal Life)é ¢÷Èπ ÷́Ëß°“√ª√–™ÿ¡«‘™“°“√œ §√—Èßπ’Èª√–°Õ∫¥â«¬°“√π”‡ πÕ¢âÕ¡Ÿ≈∑“ß«‘™“

°“√®“°ºŸâ∑√ß§ÿ≥«ÿ≤‘∑—Èß à«π¢Õß —µ«å‡≈’È¬ß Õ“∑‘‡™àπ °“√µ√«®«‘π‘®©—¬∑“ß®—°…ÿ«‘∑¬“·≈–√–∫∫ª√– “∑ °“√„™â

‡∑§π‘§∑“ß√—ß ’«‘∑¬“™à«¬„π°“√«‘π‘®©—¬„π™àÕßÕ° °“√®—¥°“√∑“ß§≈‘π‘° ”À√—∫ª≈“ «¬ß“¡  à«π∑“ßª»ÿ —µ«å¡’

°“√ª√–¬ÿ°µå„™â‡∑§‚π‚≈¬’∑’Ë∑—π ¡—¬ ”À√—∫°“√ àß‡ √‘¡«‘™“™’æ¥â«¬ ‡™àπ °“√„™â‰∫‚Õ‡∑§‚π‚≈¬’∑“ß¥â“π In Vitro

Fertilization, Cloning and stem cell °“√µ√«® Fingerprint √«¡∑—Èß °“√ª√–¬ÿ°µå§«“¡√Ÿâ∑“ß¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“
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ª√‘»π“

Radiographic interpretation

Cardiothoracic Radiography

Õ.  ¡‡°’¬√µ‘ Àâ«¬®—π∑÷°

¿“§«‘™“‡«™»“ µ√å§≈‘π‘°·≈–°“√ “∏“√≥ ÿ¢ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

 ‘Ëß∑’Ë§«√√Ÿâ°àÕπ°“√·ª√º≈™àÕßÕ°

ë Radiographic anatomy

ë Positioning

ë Phase of respiration

ë Technical factor

ë View pattern

1. Radiographic positioning

ª°µ‘‡√“®–„™â∑à“ lateral recumbency (right/left)

°—∫∑à“ Ventrodorsal or dorsoventral  Õß∑à“π’È‡ªìπ

¡“µ√“∞“πÀ√◊Õ„π√“¬∑’ËµâÕß°“√«‘°“√∑’Ë™—¥‡®πÀ≈“¬

·ßà¡ÿ¡„Àâ∂à“¬∑—Èß 4 ∑à“°Á‰¥â .∂â“µâÕß°“√¥Ÿ metastasis

¢Õß‡π◊ÈÕßÕ°‰ª∑’ËªÕ¥„Àâ∂à“¬∑—Èß Õß∑à“ §◊Õ Right and

left lateral ÷́ËßÕ“®®–∂à“¬πÕπÀß“¬À√◊ÕπÕπ§«Ë”À√◊Õ

‰¡à°Á‰¥â‡Àµÿº≈‡π◊ËÕß®“°∂â“¡’«‘°“√∑’ËªÕ¥¥â“π„¥¥â“π

Àπ÷Ëß·≈â«Õ“®∑”„Àâ¡Õß‰¡à‡ÀÁπ‰¥â∂â“‡√“∂à“¬‡æ’¬ß∑à“

‡¥’¬« ¬°µ—«Õ¬à“ß‡™àπ ∂â“«‘°“√‡°‘¥¢÷Èπ∑’ËªÕ¥¥â“π´â“¬

·µà‡√“®—¥∑à“ —µ«å„ÀâπÕπµ–·§ß´â“¬ ªÕ¥∑“ß¥â“π ấ“¬

®–·ø∫·≈â«‡√“®–¡Õß§«“¡·µ°µà“ß√–À«à“ß°âÕπº‘¥

ª°µ‘π—Èπ°—∫‡π◊ÈÕªÕ¥ª°µ‘‰¡àÕÕ°  à«π∑à“ Dorsoventral

®–¡’ª√–‚¬™πå„π°“√µ√«®«‘°“√∑’Ë Caudal lobar

pulmonary arteries. ∑à “ Decubitus ·≈– erect

ventrodorsal projection „™âµ√«® fluid „π pleural

space ¢“Àπâ“‰¡à§«√¡“∫—ß™àÕßÕ°‡æ√“–Õ“®®–∑”„Àâ

‡¢â“„®º‘¥«à“ªÕ¥°≈’∫Àπâ“¡’¢Õß‡À≈« (soft tissue

opacity) ‰¥â „π°“√®—¥∑à“∂à“¬∑—ÈßπÕπµ–·§ß¢â“ßÀ√◊Õ

πÕπÀß“¬À√◊Õ§«Ë”„Àâ„™â‚ø¡√Õß°√–¥Ÿ° sternum ‡æ◊ËÕ

‰¡à„Àâ‡°‘¥ distortion ¢ÕßÀ—«„®√–«—ß‡√◊ËÕß‡ß“¡—«®“°

¿“æ‰À««‘∏’°“√·°âªí≠À“„Àâ≈¥‡«≈“∑’Ëµ—Èß∫π‡§√◊ËÕß≈ß

„ÀâπâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â

‚¥¬ª°µ‘∂â“µâÕß°“√¥Ÿ«‘°“√∑’ËÀ—«„®„Àâ∂à“¬∑à“πÕπ

µ–·§ß¢«“ (right lateral recumbency) ‡æ◊ËÕ‰¡à„Àâ‡ß“

¢ÕßÀ—«„®¥Ÿ‚µ°«à“ª°µ‘ (∑à“π’ÈÀ—«„®®–¥Ÿ‡ªìπ√Ÿª‰¢à·µàÕ’°

∑à“®–¥Ÿ°≈¡°«à“Õ“®∑”„Àâ‡¢â“„®º‘¥«à“À—«„®ÀâÕß¢«“‚µ

‰¥â)  à«ππÕπ§«Ë”®–¥ŸÀ—«„®‰¥â¥’°«à“πÕπÀß“¬‡π◊ËÕß

®“°À—«„®®–π‘Ëß‰¡à‡§≈◊ËÕπ‰À«·≈–Õ¬Ÿà™‘¥°—∫øî≈å¡¡“°

°«à“ (Õ¬Ÿàµ‘¥øî≈å¡¿“æ®–‡À¡◊Õπ®√‘ß¡“°∑’Ë ÿ¥)

2. Phase of Respiration

ë ™à«ßÀ“¬„®‡¢â“ÕÕ°¡’º≈µàÕ§ÿ≥¿“æøî≈å¡ ™à«ß

À“¬„®ÕÕ°®–∑”„Àâ™àÕßÕ°¥Ÿ¢“«¢÷Èπ (radiopaque)

°«à“ª°µ‘Õ“®∑”„Àâ‡¢â“„®º‘¥«à“‡°‘¥ right heart

enlargement

ë „π ÿπ—¢¿“æ√—ß ’¢Õß°“√À“¬„®‡¢â“ ÿ¥®–¥Ÿ®“°

crura ¢Õß°√–∫—ß≈¡‰ªµ—¥°—∫ body ¢Õßthoracic

vertebrae ∑’Ë 11

3. Technical factor

¿“æ√—ß ’™àÕßÕ°§«√„™â‡«≈“„π°“√∂à“¬ —Èπ∑’Ë ÿ¥

‡∑à“∑’Ë®–∑”‰¥â°“√„™â‡«≈“πâÕ¬∑”„ÀâµâÕß‡æ‘Ë¡ kVp ´÷Ëß¡’

º≈∑”„Àâ¿“æ√—ß ’™àÕßÕ°¡’ longer grey scale ·≈–≈¥

°“√‡°‘¥¿“æ¡—«®“°°“√‰À« ·π–π”„Àâ„™â Grid ‡¡◊ËÕ

™àÕßÕ°¡’¢π“¥¡“°°«à“ 15 cm ‡æ◊ËÕ≈¥ scatter rays

¬°‡«âπ„π°√≥’∑’Ë —µ«å¡’§«“¡Àπ“πâÕ¬°«à“ 15 cm ·µà

 —µ«åÕâ«π ¡’°âÕπ„π™àÕßÕ°¢π“¥„À≠àÀ√◊Õ¡’πÈ”„π™àÕß

Õ°°Áæ‘®“√≥“„™â‰¥â „π°“√≈â“ßøî≈¡ ∂â“‡ªìπ manual

processing §«√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ (18-22  c ) °—∫

‡«≈“ (4 π“∑’) „π‡¡◊Õß‰∑¬Õ“°“»√âÕπÕ“®®–„™â‡«≈“

‡√Á«°«à“π—Èπ „π°√≥’∑’Ë‡§√◊ËÕß‡Õ°´‡√¬å¡’°”≈—ßµË”„Àâ„™â

screen °—∫øî≈å¡∑’Ë¡’§«“¡‰« Ÿß‡æ◊ËÕ™¥‡™¬°”≈—ß¢Õß
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‡§√◊ËÕß („™â speed øî≈å¡°—∫ screen 400 À√◊Õ 800

°Á‰¥â) µ—«øî≈å¡ blue ®–¡’ speed 200-250 ·µà Green

®–¡’ speed ¡“°°«à“ 400 „π·¡«®–„™â speed 100-

250 ´÷Ëß®–„Àâ√“¬≈–‡Õ’¬¥¡“°°«à“øî≈å¡∑’Ë¡ speed  ŸßÊ

4. Interpretation

‡ªìπ à«π ”§—≠∑’Ë ÿ¥ °“√·ª√º≈®– ¡∫Ÿ√≥å°ÁµàÕ

‡¡◊ËÕ§ÿ≥¿“æøî≈å¡‰¥â¡“µ√“∞“π  ∂“π∑’ËÕà“πøî≈å¡®–

µâÕß‡ªìπÀâÕß¡◊¥∑’Ë‰¡à§«√¡’· ß√∫°«π®“°¿“¬πÕ°

¥—∫‰ø„Àâ π‘∑®–‡ÀÁπ¿“æ‰¥â™—¥·≈–≈–‡Õ’¬¥¡“°¢÷Èπ

§«√¡’‰ø·√ß‡∑’¬π Ÿß ( > 100 ·√ß‡∑’¬π) ‡æ◊ËÕ„™â¥Ÿ

∫√‘‡«≥∑’Ë¡’§«“¡¥”¡“°‡°‘π‰ªÀ√◊Õ§«√¡’·«àπ¢¬“¬

‡æ◊ËÕ¥Ÿ√“¬≈–‡Õ’¬¥¢π“¥‡≈Á°¡“° «“ß·ºàπøî≈å¡∫πµŸâ¥Ÿ

øî≈å¡„Àâ∂Ÿ°µâÕß æ‘®“√≥“À√◊Õµ√«®¥Ÿøî≈å¡®“°∫√‘‡«≥

 à«ππÕ°‡¢â“¡“¥â“π„π «‘°“√∑’Ë‡°‘¥¢÷Èπ„Àâ¢â“¡‰ª°àÕπ

À≈—ß®“°¥Ÿ®π∑—Ë«·≈â«§àÕ¬°≈—∫¡“µ√«®≈–‡Õ’¬¥Õ’°∑’ „™â

‡«≈“„π°“√µ√«®‡∫◊ÈÕßµâπ¡Õß„Àâ∑—Ë«øî≈å¡ª√–¡“≥

2-3 π“∑’∂â“‰¡àæ∫«‘°“√Õ–‰√∑’Ë™—¥‡®π„Àâ°≈—∫¡“¥Ÿ´È”

Õ’°§√—Èß (¥Ÿ¡“°°Áº‘¥¡“°) ·µà®–æ∫«à“∂â“¥Ÿ°—πÀ≈“¬

§π®–™à«¬≈¥§«“¡º‘¥æ≈“¥‰¥â

5. View pattern

ë ‡√‘Ë¡·√°„Àâµ√«®§«“¡º‘¥ª°µ‘¢Õß√–∫∫

Cardiovascular (µ√«®¥Ÿ§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®·≈–

À≈Õ¥‡≈◊Õ¥)

ë µàÕ¡“„Àâµ√«® pulmonary parenchyma and

major airway ( trachea/bronchi )

ë µ√«® Mediastinum structure (L.N. ,

esophagus)

ë µàÕ¡“µ√«® Pleural space, chest wall and

diaphragm

ë  ÿ¥∑â“¬µ√«® Extra-thoracic structure

Cardiovascular system

Ωñ°∑∫∑«π¿“æ√—ß ’ª°µ‘¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥

„π™àÕßÕ°¢Õß·¡«·≈– ÿπ—¢ ÷́ËßµâÕß∑”§«“¡‡¢â“„®«à“

‡√“„™âÕ–‰√‡ªìπ Criteria „π°“√∫àß∫Õ°«à“‚§√ß √â“ß

π—Èπª°µ‘À√◊Õº‘¥ª°µ‘ ‘Ëß∑’Ë®–°≈à“«∂÷ßµàÕ‰ªπ’È®–„™â‡ªìπ

µ—««—¥‡∫◊ÈÕßµâπ ”À√—∫ª√–‡¡‘π¢π“¥¢ÕßÀ—«„®·≈–

‡ âπ‡≈◊Õ¥∑“ß¿“æ√—ß ’

Vertebral Heart Size

ë „π ÿπ—¢ (Dog)

Long axis : «—¥√–¬–∑“ß√–À«à“ß¢Õ∫¥â“π≈à“ß¢Õß

left main caudal lobar bronchus ‰ª®π∂÷ß¿“æ‡ß“¢Õß

Cardiac apex

Short axis : «—¥ à«π∑’Ë°«â“ß∑’Ë ÿ¥¢ÕßÀ—«„®„π

·π«∑’Ë«—¥µ—Èß©“° °—∫ long axis

„Àâ∫«°§à“∑’Ë‰¥â ¢Õß Long axis °—∫ short axis

π”‰ª«—¥°—∫ Cranial end ¢Õß thoracic vertebrae body

‚¥¬µ—Èßµâπ∑’Ë T4 „π∑à“ lateral view.‚¥¬¡’§à“ Mean

‡∑à“°—∫ 9.7 À√◊ÕÕ¬Ÿà„π™à«ß (8.7-10.7) ∂“¡«à“πà“

‡™◊ËÕ∂◊Õ¡“°πâÕ¬¢π“¥‰Àπ ®“°√“¬ß“π°“√∑¥≈Õß È́”

¢Õß Lamb et all æ∫«à“ ¡’¢âÕ®”°—¥À≈“¬Õ¬à“ß ·≈–¬—ß

æ∫«à“¡’ §à“ sensitivity 76%, specificity 80% ‡∑à“

π—ÈπÀ¡“¬§«“¡«à“°“√·ª√º≈π—Èπ¬—ß®”‡ªìπ∑’Ë®–µâÕß

√–¡—¥√–«—ßÕ¬à“ß¬‘Ëß‡¡◊ËÕ®–„™â«‘∏’π’È  ‘Ëß ”§—≠∑’ËºŸâ·ª≈

µâÕß§”π÷ ß∂÷ ß¡“°∑’Ë  ÿ¥ §◊ Õ Breed Variation ¬°

µ—«Õ¬à“ß‡™àπ

ë All breeds 8.7 -10.7

ë Boxer 10.0 - 13.2

ë Labrador 9.6 - 12.0

ë Cavalier king charles spanial 9.6 - 11.6

¢âÕ¥’·≈–¢âÕ‡ ’¬

1. ¢âÕ¥’

-  –¥«° ßà“¬·≈–√«¥‡√Á«

- ®–πà“‡™◊ËÕ∂◊Õ°ÁµàÕ‡¡◊ËÕ‚√§À—«„®π—Èπ∑”„Àâ‡°‘¥

chamber dilation ‡™àπ M.I. , T.I.

2. ¢âÕ‡ ’¬

- ∂â“«‘°“√¢Õß‚√§‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬‰¡à

 “¡“√∂∫Õ°‰¥â
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- ‰¡à “¡“√∂µ√«®À“«‘°“√ concentric hyper-

trophy (Aortic stenosis)

- °“√«—¥µâÕß·¡àπ¬”∂Ÿ°µâÕß®√‘ß

- ¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–ª√–®”æ—π∏ÿå

- ‰¡àπà“‡™◊ËÕ∂◊Õ ”À√—∫ ÿπ—¢∑’Ë„™â·¢àß°’Ã“

- «‘°“√∑’Ë¡’°“√‡ª≈◊Ë¬π·ª≈ßπâÕ¬„π°√≥’¢Õß‚√§

heart worm diseases ·≈– hypoadrenocorticism ´÷Ëß

æ∫«à“ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß VHS ‡æ’¬ß 30% ·≈– 27%

µ“¡≈”¥—∫

Pulmonary artery diameter

ë „π ÿπ—¢ (  Dog )

1. „π∑à“ VD or DV

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß pulmonary artery

®–µâÕß‰¡à„À≠à°«à“¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß rib ∑’Ë 9

≥. µ”·Àπàß∑’Ëµ—¥°—πæÕ¥’¢Õß∑—Èß Õß

2. „π∑à“ Lateral

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡ âπ‡≈◊Õ¥·¥ß right

cranial lobar pulmonary artery ∑’Ë«‘Ëß¡“µ—¥°—∫°√–¥Ÿ°

´’Ë‚§√ß∑’Ë 4 ‰¡à§«√°«â“ß°«à“¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

¢Õß°√–¥Ÿ°´’Ë‚§√ß∑’Ë 4 µ√ß proximal end ‡ âπ‡≈◊Õ¥

artery ·≈– vein ®–µâÕß¡’¢π“¥‡∑à“°—π

Vertebral Heart size

In Cat

Long axis : «—¥√–¬–∑“ß√–À«à“ß¢Õ∫¥â“π≈à“ß¢Õß

left main caudal lobar bronchus ‰ª®π∂÷ß Cardiac

apex

Short axis : «—¥ à«π°«â“ß∑’Ë ÿ¥¢ÕßÀ—«„®„π·π«

µ—Èß©“°°—∫ long axis

°“√«—¥∑—ÈßÀ¡¥‡À¡◊Õπ„π ÿπ—¢ ·µà§à“ VHS π’È®–

πà“‡™◊ËÕ∂◊ÕπâÕ¬„π°√≥’ Myocardiac hypertrophy À√◊Õ

 “‡Àµÿ„¥°Áµ“¡∑’Ë∑”„Àâ‡°‘¥ concentric myocardial

hypertrophy

Method of Van Den Broek and

Darke

ë Cranial to caudal cardiac dimension ¢Õß

·¡«‰¡à§«√®–°«â“ß°«à“√–¬–∑“ß√–À«à“ß¢Õ∫¥â“πÀπâ“

¢Õß Rib ∑’Ë 5 °—∫¢Õ∫¥â“π∑â“¬¢Õß Rib ∑’Ë 7

Feline Cardiac Axis and Ascending

aorta

ë ¿“æ√—ß ’¢Õß·¡«ª°µ‘Õ“¬ÿ 10 ªï¢÷Èπ‰ª®–æ∫

≈—°…≥– Horizontal alignment of Heart dimension

(°“√‡æ‘Ë¡°“√ —¡º— ¢ÕßÀ—«„®°—∫°√–¥Ÿ° sternum) ·≈–

«‘°“√¢Õß aorta ®–¥Ÿ∫‘¥‡∫’È¬«·≈–§¥‡§’È¬«‰ª¡“

Pulmonary Artery Diameter (Cat)

ë ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß Caudal lobar

pulmonary artery ª°µ‘∑’Ë«—¥‰¥âµ√ßµ”·Àπàß intercostal

space ∑’Ë 9 ‰¡à§«√®–‡°‘π 1.6 ‡∑à“¢Õß¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß¢Õß´’Ë‚§√ß∑’Ë 9 µ√ßµ”·Àπàß∑’Ë‡ âπ‡≈◊Õ¥¡“

µ—¥°—∫´’Ë‚§√ßπ—ÈπæÕ¥’

Right side Heart Enlargement

1. Lateral view

°“√‡æ‘Ë¡ Cardiosternal contact ‚¥¬ª°µ‘  à«π

ª≈“¬¢Õß cardiac apex ®– —¡º— °—∫°√–¥Ÿ°Àπâ“Õ°

(sternum) ‰¥â 1-2 sternum ‡∑à“π—Èπ ·µà„π°√≥’

À—«„®ÀâÕß¢«“‚µµâÕß —¡º— ¡“°°«à“ 3-4 sternum  à«π

ª≈“¬¢Õß ‹Cardiac Apex ®–‡∫’Ë¬ß‰ª∑“ß¥â“π Dorso-

caudal direction ·≈– à«πª≈“¬¢Õß apex À—«„®®–

¬°µ—«Àà“ß®“° sternum.

2. DV or VD view

„π∑à“π’È®–æ∫«à“ Õ“®®–‡ÀÁπ¢Õ∫‡¢µ¢ÕßÀ—«„®

ÀâÕß¢«“ à«π ventricle ¡“°°«à“ª°µ‘‡ªìπº≈∑”„Àâ‡°‘¥

√Ÿª√à“ßÀ—«„®‡ªìπ·∫∫√Ÿªµ—« D À—«°≈—∫ (Invert D shape)

Apex ¢ÕßÀ—«„®®–‡∫’Ë¬ß‰ª∑“ß¥â“π´â“¬¢Õß‡ âπ°≈“ßµ—«

·µàµâÕß√–«—ß„π°“√µ√«® °“√®—¥∑à“À√◊Õ°“√À“¬„®
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¢Õß —µ«å¡“ª√–°Õ∫¥â«¬

 “‡Àµÿ∑’Ë∑”„Àâ‡¢â“„®º‘¥«à“À—«„®ÀâÕß¢«“‚µ

ë °“√‡æ‘Ë¡¢÷Èπ¢Õß Cardiosternual contact ∑’Ë

‡°‘¥®“° Expiratory phase

ë °“√∂à“¬∑à“ Left lateral recumbency Õ“®

∑”„Àâ apex ¢ÕßÀ—«„®‡°‘¥∫‘¥‰ª∑“ß Dorsocaudal

direction ‰¥â

‚¥¬∑—Ë«‰ª‡√“®–µ√«®«‘°“√À—«„®ÀâÕß¢«“‚µ¡—°

®”‡ªìπµâÕß¬◊π¬—π®“°°“√∂à“¬√—ß ’®“°∑—Èß∑à“ lateral

·≈– Dorsoventral À√◊Õ Ventrodorsal view ·µà„π

°√≥’À—«„®ÀâÕß´â“¬‚µ¡—°®–µ√«®¥Ÿ®“°∑à“ Lateral

¡“°°«à“ °√≥’∑’Ë —µ«åªÉ«¬¥â«¬‚√§ªÕ¥‡√◊ÈÕ√—ßÕ“®®–

∑”„ÀâÀ—«„®ÀâÕß¢«“‚µ‰¥â (‡®Õ‰¥â∫àÕ¬«à“∂à“¬¿“æÀ—«„®

„π∑à“ lateral ·≈â«‡®Õ«à“À—«„® —¡º—  sternum ¡“°°«à“

3 sternum ·µàæÕ∂à“¬∑à“ V.D. æ∫«à“ª°µ‘· ¥ß«à“

À—«„®ÀâÕß¢«“ª°µ‘) ∑”§«“¡‡¢â“„®¥â«¬«à“‡√“¡—°®–

·ª≈º≈«à“À—«„®ÀâÕß¢«“‚µ‡ ¡Õ∑—ÈßÊ∑’Ëª°µ‘°Á‰¥â «‘∏’·°â

°Á§◊Õ  àß„Àâ∑” echocardiography ·≈–√à«¡°—∫øíß‡ ’¬ß

À—«„®

Left  Heart Enlargement

Radiographic sign

¿“æ§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®ÀâÕß´â“¬¡—°®–‡ÀÁπ

‡¡◊ËÕ∂à“¬¿“æ√—ß ’ —µ«å„π∑à“ Lateral view  à«π∑à“ VD or

DV ®–¡Õß‡ÀÁπ‰¥â¬“°

Lateral projection

ë Cardiac silhouette is taller (straightened

caudal cardiac border)

ë The trachea will be displaced dorsally

direction

ë A bulging left atrium will be seen on the

dorsocaudal border

ë Displacement of the caudal lobar airway

Ventrodorsal projection

ë A slight bulge in the two to four oû clock

position of the cardiac silhouette (left auricle)

ë An Opaque çmassé separating the caudal

lobar airway.

General Heart Enlargement

‡¡◊ËÕ‡√“‡ÀÁπ«à“À—«„®‚µ∑—Èß´â“¬·≈–¢«“‡√“°Á·ª≈

º≈«à“‡ªìπÀ—«„®‚µ∑—ÈßÀ¡¥°Á‰¥â·µà°“√·ª≈º≈„Àâ·ª≈

¥â«¬§«“¡√–¡—¥√–«—ß‡π◊ËÕß®“°À—«„®‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—π·≈â«‡√“Õ“®®–æ∫«à“À—«„®ÀâÕß¢«“‚µÕ¬à“ß‡¥’¬«·µà

°‘π‡π◊ÈÕ∑’Ë‡¢â“‰ª„π∫√‘‡«≥∑’Ë‡ªìπÀâÕß´â“¬‰¥â·µà‡¡◊ËÕ

µ√«®¥â«¬ VHS °Áæ∫«à“¡’§à“¡“°°«à“ª°µ‘ À—«„®‚¥¬

√«¡¥Ÿ„À≠à∑—ÈßÀ¡¥ ·µà®√‘ßÊ·≈â«À—«„®ÀâÕß¢«“‚µ

Õ¬à“ß‡¥’¬« ¥—ßπ—Èπ®÷ß§«√µ√«®«‘°“√·µà≈–ÀâÕß·¬°

ÕÕ°®“°°—π°àÕπ√à«¡°—∫°“√∑” echocardiography

·≈â«§àÕ¬¥Ÿ‚¥¬√«¡·≈–æ÷ß√–¡—¥√–«—ßÕ¬à“ß¡“°„π°“√

·ª≈º≈«à“À—«„®‚µ∑—ÈßÀ¡¥∂â“‰¡à™—¥‡®π

¿“æ√—ß ’¢ÕßÀ—«„®‚µ∑—ÈßÀ¡¥

ë Increased cranial to caudal dimension

ë Increased Apico-basilar dimension

ë Elevation of post cava, Silhouette usually

more spherical.

Cardiomegaly in cat

¡—°æ∫„π‚√§ congenital heart diseases,

valvular failurew, myocardial disease ·≈– pericardial

effusion

Criteria  ”À√—∫„™â∫àß™’È«à“‡ªìπ Cardiomegaly

in cat

1. Vertebral heart size (VHS) ª√–¡“≥ 95 %

¢ÕßÀ—«„®·¡«®–¡’ VHS πâÕ¬°«à“ 8.2

2. Rib 5-7 dimension „Àâ«—¥À—«„®„π·π«

Cranio-caudal dimenson ∑à“ lateral æ∫«à“§«√¡’

¢π“¥‰¡à¡“°°«à“¢π“¥√–À«à“ß¢Õ∫¥â“πÀπâ“¢Õß rib ∑’Ë
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5 ∂÷ß¢Õ∫¥â“π∑â“¬¢Õß rib ∑’Ë 7

3. Cardiothoracic ratio  ¢π“¥À—«„®ª°µ‘‡¡◊ËÕ

‡∑’¬∫°—∫™àÕßÕ°„π∑à“ V.D. ª√–¡“≥ 2 : 3 ·≈–Õ“®

®–¡Õß‡ÀÁπÀ—«„®‡ªìπ√Ÿª Valentine shape „π∑à“ V.D.

· ¥ß«à“À—«„®‚µ„π·¡«

4. Õ¬à“æ¬“¬“¡·¬°À—«„®ÀâÕß¢«“À√◊Õ´â“¬‚µ„π

·¡«®–¬“°¡“°

5. „π·¡«∑’ËÕ“¬ÿ¡“°Õ“®®–æ∫ À—«„® ®–«“ßµ—«

·π∫µ‘¥°—∫°√–¥Ÿ° sternum ¡“°°«à“ª°µ‘‰¥â·≈–‡ÀÁπ

‡ âπ‡≈◊Õ¥ ascending aorta ‡ªìπ∑àÕ¬“«·≈–¢¥‡§’È¬«

‰ª¡“‰¥â∂◊Õ«à“ª°µ‘

§«“¡·µ°µà“ß∑“ß¿“æ√—ß ’¢Õß Heart

failure „π ÿπ—¢·≈–·¡«

ë „π ÿπ—¢

1. Right heart failure ‡°‘¥®“° volume overload

À√◊Õ pressure overload º≈µ“¡¡“∑”„Àâ‡°‘¥≈—°…≥–

∑“ß¿“æ√—ß ’§◊Õ

- Dilation of the caudal vena cava

- Hepatomegaly

- Ascites

- Pleural or pericardial effusion (Õ“®®–‡°‘¥

À√◊Õ‰¡à°Á‰¥â)

2. Left heart failure

¡—°®–‡ÀÁπ§«“¡º‘¥ª°µ‘∑’Ë pulmonary vascu-

lature, pulmonary parenchyma ´÷Ëß„π ÿπ—¢®–æ∫

Õ“°“√‡À≈à“π’È‡ªìπ¡“µ√“∞“π‡ ¡Õ‰¥â·°à Pulmonary

venous congestion, pulmonary edema (alveolar

pattern in perihilar area)

Heart failure in cat

1. Pulmonary edema (significant)

‡ªìπ≈—°…≥–∑“ß¿“æ√—ß ’Õ¬à“ßÀπ÷Ëß∑’Ë∫àß∫Õ°∂÷ß

À—«„®ÀâÕß ấ“¬≈â¡‡À≈« °“√°√–®“¬µ—«¡—°®–‰¡à

‡À¡◊Õπ„π ÿπ—¢∑’Ë™Õ∫æ∫„π∫√‘‡«≥ hilar area ·µà„π

·¡«‡√“¡—°æ∫ edema °√–®“¬µ√ß∫√‘‡«≥µ√ß°≈“ß

ªÕ¥¥â“π∑â“¬ (caudal lobe) πÕ°®“°π’È°“√æ∫

pulmonary vascular dilation °Á‡ªìπ≈—°…≥–Àπ÷Ëß¢Õß

left heart failure „π·¡«

2. Pleural effusion

 “¡“√∂∫àß∫Õ°«à“‡°‘¥ Right heart failure „π

·¡«‰¥â (‰¡à®”‡ªìπ‡ ¡Õ‰ª) effusion Õ“®‡ªìπ

transudate À√◊Õ chylous °Á‰¥â∫“ß∑’Õ“®®–æ∫

pericardial effusion ‰¥â·µà°“√æ∫ ascites „π™àÕß

∑âÕßÕ“®®–‰¡à‰¥â∫àß∫Õ°∂÷ßÀ—«„®ÀâÕß¢«“≈â¡‡À≈«‰¥â„π

·¡«‡ ¡Õ‰ª

Vascular pattern of Heart diseases

Normal pulmonary vasculature

‡ âπ Artery °—∫ Vein ¡’§«“¡„°≈â‡§’¬ß°—π Artery

®–Õ¬Ÿà lateral °«à“ vein „π∑à“ VD (DV)  à«π„π∑à“

lateral ‡ âπ‡≈◊Õ¥·¥ß Artery ®–«“ßÕ¬Ÿà dorsal °«à“ vein

„π‡ âπ‡≈◊Õ¥ª°µ‘ à«πª≈“¬¢Õß artery and vein ®–

§àÕ¬Ê·À≈¡≈ß‡¡◊ËÕÀà“ß®“°À—«„®§«“¡º‘¥ª°µ‘∑’Ë‡°‘¥

¢÷Èπ∑’ËÀ≈Õ¥‡≈◊Õ¥„Àâ„™â criteria ∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ

„π°“√ª√–‡¡‘π
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The Chest Wall :

 ÿπ—¢·≈–·¡«®–¡’°√–¥Ÿ° —πÀ≈—ß à«πÕ°  13 Õ—π

13 §Ÿà¢Õß°√–¥Ÿ°´’Ë‚§√ß·≈–°√–¥Ÿ°Àπâ“Õ° 8 Õ—π ∑”

Àπâ“∑’Ë‡ªìπ¢Õ∫‡¢µ‚§√ß√à“ß¢Õß™àÕßÕ° ‚√§¢Õß peri-

thoracic tissue ®–æ∫«à“¡’®ÿ¥‡√‘Ë¡µâπ¢÷Èπ¡“‰¥â®“°

skin, adipose tissue, muscles, ribs ·≈– cartilaginous

chondral elements of the ribs °âÕπ‡π◊ÈÕ∑’Ë‡°‘¥®“°

lipoma ¡—°®–‡ÀÁπ‡ªìπ‰¢¡—π∑’Ë¡’§«“¡·µ°µà“ß®“° soft

tissue ‰¥â®“°¿“æ√—ß ’ °âÕπº‘¥ª°µ‘∑’Ë‡°‘¥¢÷Èπ¡“®“°

°√–¥Ÿ°ÕàÕπ¡—°®–¡’°“√ calcified

Extra-pleural mass

‡ªìπ mass ∑’Ë«“ßµ—«Õ¬ŸàπÕ° parietal pleura ·µà

Õ¬Ÿà„π chest wall ¡—°‰¡à∑”„Àâ‡°‘¥ pleural effusion

·≈–¡—°¡Õß‡ÀÁπ‰¥â¬“°·µà®–‡ÀÁπ‰¥â™—¥‡¡◊ËÕ°âÕππ’È‡°‘¥

°“√‚ªÉß¬◊Ëπ‡¢â“‰ªÀ“ªÕ¥ ÷́Ëß∞“π¢Õß°âÕπ‡π◊ÈÕ®–µ‘¥°—∫

ºπ—ß™àÕßÕ° °“√«‘π‘®©—¬®”‡ªìπ®–µâÕß∂à“¬„Àâ focus

°—∫°âÕπ‡π◊ÈÕπ—Èπ‡π◊ËÕß®“°¡—π¡—°®–°≈¡°≈◊π‰ª°—∫ºπ—ß

™àÕßÕ°·≈–¡Õß‡ÀÁπ‰¥â¬“°

Disorders of the Diaphragm

The diaphragm ª√–°Õ∫‰ª¥â«¬ crura 2 Õ—π´÷Ëß

®–‰ª√«¡°—π∑“ß¥â“π≈à“ß‡æ◊ËÕ°≈“¬‡ªìπ cupula.

The left crus ®–§≈ÿ¡°√–‡æ“– à«π fundus·≈–

 à«π right crus ®–§≈ÿ¡ body ¢Õßµ—∫

Pleuro-Peritoneal ùHerniaû :

(Diaphragmatic Hernias)

æ∫‰¥â∫àÕ¬∑’Ë‡°‘¥®“° traumatic origin. ‡ÀÁπ‰¥â

™—¥‡®π„π°√≥’æ∫ Õ«—¬«–¿“¬„π™àÕß∑âÕßÕ¬Ÿà„π™àÕßÕ°

·µà„π°√≥’∑’Ë‡ªìπ√Õ¬·µ°‡≈Á°ÊÕ“®®–æ∫ pleural

effusion ‡æ’¬ßÕ¬à“ß‡¥’¬« ·µà∂â“‰¡àæ∫ effusion °ÁÕ“®

®–‡ÀÁπ‡ªìπ°âÕπº‘¥ª°µ‘„π™àÕßÕ°∑”„Àâ‡√“‡¢â“„®«à“

‡ªìπ‡π◊ÈÕßÕ°‰¥â ·µà∂â“‡ªìπ≈”‰ â°ÁÕ“®®–æ∫ gas

Thoracic Radiology

pattern „π™àÕßÕ°‰¥â·µà∂â“‰¡à™—¥‡®π°Á„Àâ„™â Positive GI

contrast study ∂â“‰¡àÕ¬à“ßπ—Èπ°Á„™â«‘∏’‡™Á§‚¥¬©’¥

contrast media ‡¢â“‰ª„π™àÕß∑âÕß·≈â«¥Ÿ«à“¡’ contrast

media ª√“°ÆÕ¬Ÿà„π™àÕßÕ°À√◊Õ‰¡à

Mediastinal Disorders

The mediastinum ®–«“ßµ—« à«π„À≠àµ≈Õ¥

·π«°≈“ß¢Õß™àÕßÕ° The cranial mediastinum ®–

ª√–°Õ∫‰ª¥â«¬‡ âπ‡≈◊Õ¥„À≠à À≈Õ¥≈¡·≈–À≈Õ¥

Õ“À“√ à«π¥â“π≈à“ß®–æ∫√Õ¬æ—∫¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë„™â·¬°

ªÕ¥°≈’∫´â“¬·≈–¢«“·≈–¢¬“¬µàÕ‰ª®π∂÷ß sternum

´÷Ëßæ∫«à“∫√‘‡«≥π’È®–¡’ internal thoracic artery and

vein ·≈–¡’ internal thoracic (sternal) lymph node

µ√ßµ”·Àπàß¥â“π∫π¢Õß second sternebrae ‚¥¬¡’

thymus Õ¬Ÿà„°≈â‡§’¬ß°—π„π≈Ÿ° ÿπ—¢  Hilar lymph nodes

®–æ∫°√–®“¬√Õ∫ÊÀ≈Õ¥≈¡∑’ËÕ¬Ÿà∫√‘‡«≥∞“π¢ÕßÀ—«„®

(base of heart) Mediastinal °Á‡À¡◊Õπ pleural space

∑’Ë¡’™àÕß«à“ß∑’Ë “¡“√∂¡’¢Õß‡À≈« ‡π◊ÈÕ‡¬◊ËÕ‡¢â“‰ª·∑√°

∑”„Àâ∫√‘‡«≥π’È¢¬“¬µ—«‰¥â

Pneumomediastinum :

‡ªìπ≈—°…≥–°“√æ∫«à“¡’Õ“°“»ª√“°Æ„π à«π

Mediastinum ÷́ËßÕ“®®–¡“‰¥â®“°À≈“¬·À≈àßÀ≈“¬

 “‡Àµÿ Pneumomediastinum Õ“®®–‡Àπ’Ë¬«π”„Àâ‡°‘¥

pneumothorax µ“¡¡“ °“√«‘π‘®©—¬¿“æ√—ß ’¢Õß

Pneumomediastinum „Àâ¥Ÿ«à“ ‡ÀÁπ¢Õ∫‡¢µ¢Õß

À≈Õ¥≈¡À≈Õ¥Õ“À“√ ‡ âπ‡≈◊Õ¥·¥ß aorta ‡ âπ

‡≈◊Õ¥·¥ß„À≠à mediastinal ·≈– pre cava ‰¥âÕ¬à“ß

™—¥‡®π‚¥¬¡’Õ“°“»≈âÕ¡√Õ∫Õ«—¬«–‡À≈à“π—Èπ º≈¢â“ß

‡§’¬ß¢Õß‚√§π’È§◊Õ Pneumothorax, subcutaneous

emphysema ·≈– impaired venous retern to the

heart

The Pleural Space :

The pleural space ª°µ‘‰¡à‡ÀÁπ∑“ß¿“æ√—ß ’·µà
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2. ·µà∂â“®—¥∑à“„Àâ —µ«åπÕπÀß“¬ ventro-dorsal

view®–æ∫¢Õß‡À≈«‰ª – ¡„π à«π dorsal paraspinal

gutters ·µà∂â“®—¥∑à“πÕπ§«Ë” Dorso-ventral

recumbency ¢Õß‡À≈«®– – ¡Õ¬ÿà„π ventral sternal

gutter.

3. ∂â“ª√‘¡“≥¢Õß‡À≈«„π™àÕßÕ°¡’¡“°®–∑”„Àâ

‚§√ß √â“ß¿“¬„π ™àÕßÕ°®–·¬°‰¥â¬“°·µà®–‡ÀÁπ‡©æ“–

ªÕ¥∑’Ë¡’Õ“°“»Õ¬Ÿà¿“¬„π‡∑à“π—Èπ‡ªìπlandmarks.

4. „π —µ«å∑’Ë mediastinum ¬—ß§ß‚§√ß √â“ß‡¥‘¡

‰¥â¥’Õ¬Ÿà‰¡à∂Ÿ°∑”≈“¬‡√“®–æ∫«à“¢Õß‡À≈«®– – ¡Õ¬Ÿà

¢â“ß„¥¢â“ßÀπ÷Ëß‡∑à“π—Èπ (Unilateral)

®–‡ÀÁπ‰¥â™—¥‡®π„π°√≥’∑’Ë¡’ fluid, tissue or gas

 – ¡„π à«π∑—Èß parietal and visceral pleurae.

Pneumothorax :

æ∫«à“‡ß“¢ÕßªÕ¥®–‰¡à™‘¥°—∫ºπ—ß™àÕßÕ° ™àÕß«à“ß

√–À«à“ßª≈“¬¢Õ∫ªÕ¥°—∫ºπ—ß™àÕßÕ°®–‡ªìπ ’¥”

(radiolucent) À—«„®¥Ÿ‡À¡◊Õπ≈Õ¬ Ÿß°«à“°√–¥Ÿ°

sternum ∂â“æ∫Õ“°“»„π pleural space ª√‘¡“≥

πâÕ¬Õ“®®–æ∫·§à°≈’∫ªÕ¥Àà“ß®“°ºπ—ß™àÕßÕ°‡≈Á°

πâÕ¬À√◊Õ·∑∫¡Õß‰¡à‡ÀÁπ ·π–π”„Àâ„™â‰ø·√ß‡∑’¬π Ÿß

 àÕß¥Ÿ∫√‘‡«≥™àÕß«à“ß√–À«à“ßªÕ¥°—∫ºπ—ß™àÕßÕ°«à“‡ÀÁπ

‡ âπ‡≈◊Õ¥¡“‡≈’È¬ß∫√‘‡«≥π’ÈÀ√◊Õ‰¡à∂â“¡’· ¥ß«à“‰¡à‡ªìπ

Pleural Effusion :

Radiographic Signs of Pleural Effusions :

1. ®–æ∫≈—°…≥– homogenous, radiopaque

tissue ·∑√°Õ¬Ÿà√–À«à“ß parietal °—∫ visceral pleura

∑”„Àâ‡√“‡ÀÁπ¢Õ∫‡¢µ¢ÕßªÕ¥·µà≈–°≈’∫
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The Trachea

ª°µ‘ À≈Õ¥≈¡®–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‡∑à“

°—πµ≈Õ¥∑—Èß™à«ßÀ“¬„®‡¢â“·≈–À“¬„®ÕÕ°‚¥¬≈—°…≥–

∑“ß°“¬«‘¿“§¢ÕßÀ≈Õ¥≈¡®–‡ªìπ∑àÕÕ“°“»∑’Ë‡√‘Ë¡µâπ

®“° lalynx ‰ª®π∂÷ß tracheal bifurcation ®–‡ÀÁπ„π

¿“æ√—ß ’‡ªìπ≈—°…≥–∑àÕ¬“« radiolucency ª°µ‘„π

 ÿπ—¢æ—π∏ÿå Bulldogs and other brachycephalic breeds

®–¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‡≈Á°°«à“æ—π∏ÿåÕ◊ËπÊ¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ßª°µ‘¢ÕßÀ≈Õ¥≈¡‡√“®–«—¥®“° ratio

of tracheal diameter to the diameter of the thoracic

inlet (TI).  ”À√—∫ ÿπ—¢ “¬æ—π∏ÿå non brachycephalic

breeds ®–Õ¬Ÿà„π™à«ß 0.141-0.256 TI.  ”À√—∫ ÿπ—¢

non bulldog brachycephalics ®–Õ¬Ÿà„π™à«ßª√–¡“≥

0.12-0.243 TI.

 à«π “¬æ—π∏ÿå Bulldog ®√‘ßÊ®–Õ¬Ÿà„π™à«ß

0.07-0.21 (‚¥¬ª°µ‘®–«—¥¢π“¥‰¥âπâÕ¬°«à“ 0.21

·µà¡—°‰¡àæ∫Õ“°“√®π‡¡◊ËÕ¢π“¥πâÕ¬°«à“ 0.09 ¡—°®–

· ¥ßÕ“°“√ „Àâ‡ÀÁπ)

The tracheal collapse syndrome.

Tracheal lumen ®–¢¬“¬·≈–·ø∫∑ÿ°™à«ß¢Õß

°“√À“¬„®‡¢â“·≈–ÕÕ°.Tracheal collapse ®–æ∫‰¥â

∫àÕ¬∑’Ë∫√‘‡«≥ intra thoracic compartment ·≈–Õ“®

®–¢¬“¬‰ª∂÷ß main lobar bronchi.‚¥¬ª°µ‘®–µâÕß

∂à“¬¿“æ√—Èß ’∑—ÈßÀ“¬„®‡¢â“·≈–ÕÕ°„π∑à“ lateral  view

 à«π°“√æ∫¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢ÕßÀ≈Õ¥≈¡¡’

¢π“¥„À≠à°«à“ª°µ‘¡—°æ∫‰¥â„π‚√§ Dynamic airway

disease ´÷Ëß∑”„Àâæ—ßæ◊¥¢ÕßÀ≈Õ¥≈¡¡’°“√ÕàÕπµ—«À√◊Õ

‡°‘¥®“° tracheal chondromalacia

Pulmonary radiology

Õ.  ¡‡°’¬√µ‘ Àâ«¬®—π∑÷°

¿“§«‘™“‡«™»“ µ√å§≈‘π‘°·≈–°“√ “∏“√≥ ÿ¢ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

Pulmonary Radiology

Radiographic sign of lung diseases ¡—°®–„™â

pattern of diseases approach. Bronchial, vascular,

interstitial and alveolar pattern.

1. Bronchial pattern

Bronchogram sign §◊Õ °“√Àπ“µ—«¢Õßºπ—ß

bronchi ∑”„Àâ‡√“‡ÀÁπ∑àÕ bronchi ™—¥‡®π¢÷Èπ∑—Èß„π·∫∫

profile or cross section  —µ«å∑’Ë¡’¿“«–π’È®–‡ÀÁπ

secondary and tertiary airway ∂â“‡ÀÁπ bronchi „π

·∫∫ cross section ®–‡ªìπ√Ÿª donut shape ∂â“‡ÀÁπ

‡ªìπ long section ®–‡ªìπ Tramlines æ¬“¬“¡µ√«®

«‘°“√ donut shape ®–À“‰¥âßà“¬°«à“√Õ¬‚√§·∫∫√“ß

√∂‰ø´÷Ëß®–¥Ÿ‰¥â¬“°°«à“      ∫√‘‡«≥ à«πµâπ¢Õß prin-

ciple bronchi ‡√“®–‰¡àπ—∫√«¡‡ªìπ«‘°“√ tramlines °“√

‡ÀÁπ bronchial structure  Õ“®®–‰¡à„™à§«“¡º‘¥

ª°µ‘∑“ß¥â“πæ¬“∏‘ ¿“æ°Á‰¥â‡™àπ‡°‘¥®“°°“√ calcified

¢Õßºπ—ßÀ≈Õ¥≈¡µ“¡Õ“¬ÿ‰¢ ‚¥¬‡©æ“– —µ«å “¬æ—π∏ÿå

chondrodystrophoid breed À√◊Õ„π√“¬∑’Ë‡ªìπ‚√§

®√‘ßÊ‡™àπ hyperadrenocorticism °ÁÕ“®®–‡°‘¥‰¥â „π

∑“ß°≈—∫°—π°“√¡Õß‰¡à‡ÀÁπ«‘°“√¢Õß bronchial pattern

Õ¬à“‡æ‘Ëß¥à«πµ—¥ ‘π«à“‰¡à‡ªìπ‚√§‡æ√“–„π√“¬ acute

onset  À√◊Õ short duration airway disease °Á

Õ“®®–‰¡à‡ÀÁπ«‘°“√°Á‰¥â

Bronchiectasis

‡ªìπ≈—°…≥–¢Õß°“√¢¬“¬¢π“¥¢ÕßÀ≈Õ¥≈¡

bronchi Õ“®‡ÀÁπ‡ªìπ°√–‡ª“–À√◊Õ∑àÕ¢¬“¬ (Saccular

or tubular) ‚¥¬ª°µ‘ bronchi ®–§àÕ¬Ê‡√’¬«‡≈Á°≈ß‰ª

‡¡◊ËÕ‰ª Ÿàª≈“¬ªÕ¥·µà„π√“¬«‘°“√π’È®–‡ÀÁπ°“√¢¬“¬

µ≈Õ¥·π«
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2. Alveolar pattern

Air bronchograms §◊Õ ≈—°…≥–¢ÕßÕ“°“»„π

∑àÕ∑“ß‡¥‘πÀ“¬„®®–∂Ÿ°≈âÕ¡√Õ∫¥â«¬ homogenous

alveolar opacity.∑”„Àâ‰¡à‡ÀÁπ√“¬≈–‡Õ’¬¥¢Õßºπ—ß

‡ âπ‡≈◊Õ¥ µ—«∑àÕ∑“ß‡¥‘πÀ“¬„®®–‡ÀÁπ radiolucent

‡ªìπ∑àÕ¬“«¢π“∫¢â“ß¥â«¬æ◊Èπ ’¢“« Alveolar pattern

®–¡’‰¥âµ—Èß·µà patchy, fluffy, cotton wool-like region

of the lung to lobar sign. ÷́Ëß°“√æ∫ pattern π’È¡—°

®–‡°‘¥„π‚√§∑’Ë “¡“√∂ √â“ß transudate À√◊Õ exudate

‰ª – ¡„π à«π alveoli ·≈– À≈Õ¥≈¡¢π“¥‡≈Á°¢â“ß

‡§’¬ß  ·≈–¥â«¬√Ÿª·∫∫π’È‡√“„™â°“√°√–®“¬µ—«¢Õß

«‘°“√‡ªìπ¥—™π’™’È«—¥«à“¡—°®–‡°‘¥ªí≠À“®“°Õ–‰√‡™àπ Al-

veolar pattern ∑’Ëæ∫∫√‘‡«≥ hilar region. „π

 ÿπ—¢¡—°®–‡°‘¥®“°‚√§ left heart failure À√◊Õ Alveolar

pattern ∑’Ëæ∫ ∫√‘‡«≥ ventral trachea ®–‡°‘¥®“° pneu-

monia  ·µà∂â“‡ªìπ„π·¡«®–æ∫«à“¡’°“√°√–®“¬√Ÿª

·∫∫π’È‰ª∑—Ë«∑—ÈßªÕ¥°Á‰¥â

 Alveolar patterns are caused by :

1. Any consolidating pulmonary process

2. Passive replacement of air in small air

spaces by bleeding, exudates or transudates

3. Active displacement of air by infiltrative

disease processes

4. Atelectasis (collapse of small air spaces)

3. Interstitial pattern

Interstitial lung disease ‡ªìπ«‘°“√∑’Ë‡°‘¥¢÷Èπ

¿“¬„π√–∫∫πÈ”‡À≈◊Õß·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π∑’Ë‡ªìπ‚§√ß

¢ÕßªÕ¥ ‚√§¢ÕßªÕ¥∑’Ë‡°’Ë¬«¢âÕß°—∫ interstitial tissue

®–∑”„Àâ‡π◊ÈÕªÕ¥‚¥¬√«¡®–¢“«¢÷Èπ (°“√∑’Ë‡π◊ÈÕ‡¬◊ËÕ

ªÕ¥¥Ÿ¢“«¢÷Èππ—Èπ√Ÿª·∫∫∑’Ëæ∫‰¥â∫àÕ¬§◊Õ ·∫∫‰¡à¡’√Ÿª

·∫∫ (unstructure) ÷́Ëß®–· ¥ß„Àâ‡ÀÁπ‡ âπ “π°—π

‡ªìπ√à“ß·À °—∫‡ªìπ·∫∫¡’‚§√ß √â“ß™—¥‡®π ( Structure)

¡—°‡ÀÁπ‡ªìπ°âÕπ nodule

1. Reticulo-nodular pattern (Unstructure)

ªÕ¥¢“«¢÷Èπ‡π◊ËÕß®“° infiltration À√◊Õ hyper-

plasia ¢Õß interstitial structure ®–‡ÀÁπ micronodular

À√◊Õ linear pattern ∑”„Àâ‡√“¡Õß‰¡à‡ÀÁπÀ√◊Õ‡ÀÁπ

Airway wall ·≈– blood vessel √«¡∑—ÈßÀ—«„®·≈–

‡π◊ÈÕ‡¬◊ËÕªÕ¥„°≈â‡§’¬ß‰¥â‰¡à™—¥‡®π (·¬°„ÀâÕÕ°®“°

øî≈å¡ underexposure ¥â«¬)

2. Nodular pattern

2.1 Miliary nodular pattern

- multiple small opaque nodule ∑’Ë¡’¢π“¥

1-4 mm in diameter.

2.2 Nodular lesion

- circumscribed circular opacity range 4-40

mm in diameter.

2.3 Mass lesion

- Diameter ¡“°°«à“ 40 mm

Nodule ¢π“¥‡≈Á°°«à“ 5 mm ®–‰¡à “¡“√∂

‡ÀÁπ‰¥â„π¿“æ√—ß ’∂â“‰¡à‡°“–°≈ÿà¡°—π ·µà∂â“ nodule

¢π“¥ 2-3 mm Õ¬Ÿà√«¡°—π®–‡ÀÁπ‰¥â‡π◊ËÕß®“°

summation effect
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ª√‘»π“ °“√°”Àπ¥√–¬–‡«≈“„π°“√º ¡æ—π∏ÿåÀ√◊Õº ¡‡∑’¬¡ ÿπ—¢

√Õß»“ µ√“®“√¬å π. æ.¥√. ÿ¥ √√ »‘√‘‰«∑¬æß»å

§«√∑”°“√º ¡æ—π∏ÿå ÿπ—¢‡¡◊ËÕ„¥

°“√π—∫«—π∑’Ë 9-11 À≈—ßæ∫‡≈◊Õ¥∑“ß™àÕß§≈Õ¥

·¡àπ¬”‡æ’¬ß„¥ °àÕπ∑’Ë®–µÕ∫§”∂“¡π’È µâÕß∑√“∫∂÷ß

«—π∑’Ë ÿπ—¢¡’°“√µ°‰¢à·≈–¬Õ¡√—∫°“√º ¡æ—π∏ÿå°àÕπ

 ÿπ—¢®–¡’«ß®√°“√‡ªìπ —¥·∫∫Àπ÷Ëß«ß√Õ∫‰¡àµàÕ

‡π◊ËÕß‚¥¬‰¡à¡’º≈¢Õßƒ¥Ÿ°“≈¡“‡°’Ë¬«¢âÕß ·≈–¡’°“√µ°

‰¢à·∫∫‡°‘¥¢÷Èπ‰¥â‡Õß‚¥¬‰¡àµâÕß¡’µ—«°√–µÿâπ ‚¥¬°“√

µ°‰¢à®–¢÷Èπ°—∫√–¥—∫ŒÕ√å‚¡π∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª

«ß®√°“√‡ªìπ —¥„π ÿπ—¢ª√–°Õ∫¥â«¬√–¬– ”§—≠

4 √–¬– §◊Õ

- √–¬– Proestrus (‚ª√‡Õ µ√— ) „™â‡«≈“

ª√–¡“≥ 8-13 «—π

- √–¬– Estrus (‡Õ µ√— ) „™â‡«≈“ª√–¡“≥

4-7 «—π

- √–¬– Diestrus (‰¥‡Õ µ√— ) „™â‡«≈“ª√–¡“≥

6-10  —ª¥“Àå

- √–¬– Anestrus (·Õπ‡Õ µ√— ) „™â‡«≈“

ª√–¡“≥ 15  —ª¥“Àå

‚ª√‡Õ µ√—  ‡ªìπ√–¬–∑’Ë ÿπ—¢‡√‘Ë¡‡¢â“ Ÿà«ß®√°“√

‡ªìπ —¥ √—ß‰¢à‡√‘Ë¡¡’°“√‡ª≈’Ë¬π·ª≈ß ¡’°“√‡®√‘≠¢Õß

Follicle ¢π“¥µà“ßÊ  ‚¥¬®–¡’√–¬–‡«≈“ª√–¡“≥

8-13 «—π À√◊Õ‚¥¬‡©≈’Ë¬ 9 «—π ‡´≈‡¬◊ËÕ∫ÿ¢ÕßÕ«—¬«–

 ◊∫æ—π∏ÿå à«πµà“ßÊ ®–¡’°“√‡®√‘≠·∫àßµ—«‡æ‘Ë¡¡“°¢÷Èπ

Õ«—¬«–‡æ»®–∫«¡·¥ß¢¬“¬„À≠à¢÷Èπ¡“° Õ“®æ∫‡≈◊Õ¥

À¬¥‰¥âµ—Èß·µà«—π·√°À√◊Õ‰¡à°Á‰¥â ®–‡√‘Ë¡æ∫«à“ ÿπ—¢∂à“¬

ªí  “«–∫àÕ¬¢÷Èπ ¡’∑à“∑“ß·ª≈°‰ª¢≥–∂à“¬ªí  “«–

 ÿπ—¢®–¡’∑à“∑“ß°√–«π°√–«“¬  π„® ÿπ—¢µ—«Õ◊Ëπ ·≈–

¡’ ÿπ—¢Õ◊Ëπ¡“ π„® ·µà®–¬—ß‰¡à¬Õ¡√—∫°“√º ¡æ—π∏ÿå

¬°‡«âπ„π ÿπ—¢∫“ßµ—«Õ“®¬Õ¡„Àâµ—«ºŸâ¢÷Èπº ¡‰¥â

‡π◊ËÕß®“°æƒµ‘°√√¡∑’Ë‰¥â‡√’¬π√Ÿâ®“°°“√º ¡æ—π∏ÿå§√—Èß

°àÕπÊ ·µà®–æ∫‰¥âπâÕ¬

‡Õ µ√—  ‡ªìπ√–¬–∑’Ë ÿπ—¢®–· ¥ßÕ“°“√‡ªìπ —¥

‡µÁ¡∑’Ë „™â‡«≈“‡©≈’Ë¬ª√–¡“≥ 4-7 «—π Õ«—¬«–‡æ»°Á®–

§àÕ¬Ê À¬àÕπ·≈–≈¥¢π“¥≈ß ‡≈◊Õ¥®“°™àÕß§≈Õ¥

Õ“®≈¥≈ß®πÀ¡¥ À√◊Õ„π∫“ßµ—«Õ“®®–¬—ßæ∫Õ¬Ÿà°Á‰¥â

 ÿπ—¢‡æ»‡¡’¬®–¬◊ππ‘Ëß¬Õ¡√—∫°“√º ¡ ∂â“≈Õß°¥À≈—ß

¥Ÿ ÿπ—¢®–¬◊ππ‘Ëß ·≈–‡∫πÀ“ß‰ª¢â“ß„¥¢â“ßÀπ÷Ëß ´÷Ë ß

· ¥ß∂÷ß§«“¡æ√âÕ¡∑’Ë®–¬Õ¡√—∫°“√º ¡æ—π∏ÿå  ÿπ—¢

 à«π„À≠à®–¡’°“√∫’∫µ—«¢Õß°≈â“¡‡π◊ÈÕ∫√‘‡«≥‡Àπ◊Õ

™àÕß§≈Õ¥ ‡æ◊ËÕ¬°Õ«—¬«–‡æ»¢÷Èπ¡“„πµ”·Àπàß∑’Ë

‡À¡“– ¡∑’Ë®–∂Ÿ°º ¡æ—π∏ÿå‰¥âßà“¬

√–¬–∑’Ë®–∑”°“√º ¡ ÿπ—¢§◊Õ°≈“ß√–¬–‡Õ µ√— 

´÷Ëß¡’§«“¡º—π·ª√°—π‰ª„π ÿπ—¢·µà≈–µ—«

‰¥‡Õ µ√—  ‡ªìπ√–¬–∑’ËÕ¬Ÿà¿“¬„µâÕ‘∑∏‘æ≈¢Õß

ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π ´÷Ëß √â“ß¡“®“°√—ß‰¢à ¡’√–¬–

‡«≈“ª√–¡“≥ 6-10  —ª¥“Àå ‡©≈’Ë¬ 57-65 «—π À≈—ß

®“°π—Èπ√–¥—∫¢ÕßŒÕ√å‚¡ππ’È°Á®–§àÕ¬Ê ≈¥≈ß ÷́Ëß„π

√–¬–‡¥’¬«°—ππ’È √–¥—∫¢ÕßŒÕ√å‚¡π‚ª√·≈°µ‘π ´÷Ë ß

¡’ Àπâ “∑’Ë   √â “ ßπÈ”π¡ ®–§àÕ¬Ê ‡ æ‘Ë ¡ ¢÷È π ´÷Ë ß°“√

‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π∑—Èß Õßπ’È ∑”„Àâ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß¢Õß√à“ß°“¬·≈–æƒµ‘°√√¡∫“ßÕ¬à“ß

¢Õß ÿπ—¢¥â«¬ „π√–¬–π’È ‡¬◊ËÕ∫ÿ¡¥≈Ÿ°®–‡®√‘≠Õ¬à“ß‡µÁ¡∑’Ë

¡’°“√À≈—Ëß “√·≈–πÈ”‡¡◊Õ°µà“ßÊ ÕÕ°¡“„Àâ§«“¡™ÿà¡™◊Èπ

‡æ◊ËÕ‡µ√’¬¡æ√âÕ¡·≈–™à«¬„π°“√Ωíßµ—«¢Õßµ—«ÕàÕπ ·¡â

„π ÿπ—¢∑’Ë‰¡à‰¥â√—∫°“√º ¡ √–¬–π’È°Á®–¡’°“√‡ª≈’Ë¬π

·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß

°“¬¿“æπ’È ‡™àπ‡¥’¬«°—∫„π ÿπ—¢µ—Èß∑âÕß ‡µâ“π¡°Á®–¡’

°“√¢¬“¬µ—« ‚¥¬‡©æ“–§Ÿà∑’Ë 1 ·≈–§Ÿà∑’Ë 2 ®“°¥â“π

How to predict the optimal breeding or
insemination time in dog
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∑â“¬®–‡®√‘≠¡“° ‡¡◊ËÕ∂÷ß√–¬–∑â“¬¢Õß‰¥‡Õ µ√—  „π

 ÿπ—¢µ—Èß∑âÕß®–¡’°“√§≈Õ¥ ·µà∂â“ ÿπ—¢‰¡àµ—Èß∑âÕß ‡µâ“π¡

°Á®–≈¥¢π“¥≈ßÕ¬à“ß√«¥‡√Á« √«¡∑—Èß‡¬◊ËÕ∫ÿµà“ßÊ

¿“¬„π¡¥≈Ÿ°°Á®–°≈—∫§◊π Ÿà ¿“æª°µ‘  ÿπ—¢∫“ßµ—«„π

√–¬–π’ÈÕ“®¬—ß¬Õ¡√—∫°“√º ¡æ—π∏ÿå‰¥â ·µà à«π„À≠à¡—°

®–‰¡à¬Õ¡√—∫°“√º ¡æ—π∏ÿå „π ÿπ—¢µ—Èß∑âÕß®–· ¥ß

æƒµ‘°√√¡°“√‡ªìπ·¡à„π™à«ß∑â“¬¢Õß√–¬–π’È

 à«π„π ÿπ—¢∑’Ë‰¡à‰¥â√—∫°“√º ¡æ—π∏ÿå À√◊Õ‰¡àµ—Èß

∑âÕß „π∫“ßµ—«Õ“®‰¡à‡ÀÁπ°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß™—¥‡®π

¥Ÿ ¿“æ‡À¡◊Õπ ÿπ—¢‰¡à‰¥âµ—Èß∑âÕß∑—Ë«‰ª ·µà∫“ß à«π®–

· ¥ßÕ“°“√§≈â“¬ ÿπ—¢µ—Èß∑âÕß∑ÿ°ª√–°“√ ∑“ß√à“ß°“¬

·≈–¡’æƒµ‘°√√¡· ¥ßÕÕ°´÷Ëß§«“¡‡ªìπ·¡à‡¡◊ËÕ„°≈â

§≈Õ¥ ‡™àπ °“√¢ÿ¥§ÿâ¬  √â“ß√—ß ∑”∑à“§≈â“¬®–§≈Õ¥

·Õπ‡Õ µ√—  ‡ªìπ√–¬–∑’Ë∂◊Õ‡ªìπ√–¬–øí°µ—«

¢Õß√–∫∫ ◊∫æ—π∏ÿå √«¡∑—ÈßÕ«—¬«– ◊∫æ—π∏ÿå∑—ÈßÀ¡¥  ÿπ—¢

®–Õ¬Ÿà„π ¿“æª°µ‘ ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß√à“ß°“¬

√–¥—∫ŒÕ√å‚¡πÀ√◊Õæƒµ‘°√√¡ ‡´≈‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥°Á®–

‡ªìπæ«°‡´≈°≈¡¢π“¥‡≈Á° √–¬–‡«≈“®–‰¡à·πàπÕπ

¢÷Èπ°—∫ªí®®—¬À≈“¬Õ¬à“ß ‡™àπ æ—π∏ÿå —µ«å  ¿“æ —µ«å°“√

‡≈’È¬ß¥Ÿ √«¡∑—Èß ¿“«–·«¥≈âÕ¡µà“ßÊ ·µà‚¥¬‡©≈’Ë¬®–

„™â‡«≈“ª√–¡“≥ 15  —ª¥“Àå

®–‡ÀÁπ‰¥â«à“  „π«ß®√°“√‡ªìπ —¥¢Õß ÿπ—¢π—Èπ

®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßµà“ßÊ ¢÷Èπ¡“°¡“¬„π√–¬–µà“ßÊ

·≈–¡’§«“¡·µ°µà“ß‰ª„π ÿπ—¢·µà≈–µ—« ∫“ßµ—«Õ“®¡’

√–¬–‚ª√‡Õ µ√—   —ÈπÀ√◊Õ¬“«·µ°µà“ß®“°§à“‡©≈’Ë¬

´÷Ëß∑”„Àâ«—π∑’Ë∑”°“√º ¡æ—π∏ÿå·µ°µà“ß‰ª®“° ÿπ—¢µ—«

Õ◊Ëπ¥â«¬

„π∑“ß°“√ —µ«·æ∑¬å °“√µ√«®«—πº ¡ ·≈–

ª√–¡“≥«—πµ°‰¢àπ—Èπ ®–¥Ÿ®“°æƒµ‘°√√¡ ÿπ—¢ ‡´≈‡¬◊ËÕ

∫ÿ™àÕß§≈Õ¥∑’Ë‡ª≈’Ë¬π·ª≈ß ·≈–√–¥—∫ŒÕ√å‚¡π‚ª√‡® 

‡µÕ‚√π∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ  ÿπ—¢§«√∂Ÿ°º ¡æ—π∏ÿå‡¡◊ËÕ¬◊ππ‘Ëß

¬Õ¡√—∫°“√º ¡ ¬°Õ«—¬«–‡æ» ‡´≈‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥

‡ª≈’Ë¬π‡ªìπ‡´≈‡À≈’Ë¬¡Ê ¡“°°«à“ 80 ‡ªÕ√å‡´Áπµå

·≈–√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π¡“°°«à“ 2-4

π“‚π°√—¡/¡‘≈≈‘≈‘µ√ ®÷ß®–‡√‘Ë¡∑”°“√º ¡æ—π∏ÿå‰¥â

√–¬–‡«≈“∑’Ë‡À¡“– ¡¢Õß ÿπ—¢‡æ»‡¡’¬

ª°µ‘ ÿπ—¢∑—Ë«‰ª®–‡°‘¥ LH surge „π«—π∑’Ë 10 À≈—ß

®“° ÿπ—¢¡’Õ“°“√ bloody discharge À√◊Õ ‡√‘Ë¡‡ÀÁπ

Õ«—¬«–‡æ»∫«¡·¥ß ·≈–®–µ°‰¢à«—π∑’Ë 12 ®“°π—Èπ‰¢à

®–æ—≤π“µ—«®π‡À¡“–∑’Ë®–º ¡¡“°∑’Ë ÿ¥„π«—π∑’Ë 14

·≈–‡ªìπ«—π∑’Ë®– —ß‡°µ‡ÀÁπÕ“°“√¬◊ππ‘Ëß ¬°·≈–‡∫’Ë¬ß

À“ß ¬°Õ«—¬«–‡æ»¢÷Èπ Õ«—¬«–‡æ»∫«¡πÈ”·≈–π‘Ë¡ ∂â“

®–∑”°“√º ¡ 2 §√—Èß §«√º ¡„π«—π∑’Ë 12 ·≈– 14

À√◊Õ®–∑”°“√º ¡ 3 §√—Èß §«√º ¡„π«—π∑’Ë 11, 13

·≈– 15 ·µàÕ“®®–¡’ ÿπ—¢∫“ßµ—«∑’Ëµ°‰¢à‡√Á«°«à“ª°µ‘ À√◊Õ

™â“°«à“ª°µ‘  ÿπ—¢∫“ßµ—«‰¡à· ¥ßÕ“°“√‡ªìπ —¥ À√◊Õ

· ¥ßÕ“°“√πâÕ¬°«à“ª°µ‘ ∑”„Àâ‡√“«‘π‘®©—¬‡«≈“µ°‰¢à

‰¥â‰¡à∂Ÿ°µâÕß ¡’«‘∏’°“√µ√«® Õ∫«‘∏’Õ◊Ëπ ‡™àπ serum

progesterone, ELISA ·≈– vaginal smear ‡¡◊ËÕ‡√“

µ√«®æ∫ cornified cell ¡“°°«à“ 60% ‡√“§«√µ√«®

serum progesterone ‡√“®–æ∫«à“√–¥—∫¢Õß

progesterone ‡æ‘Ë¡¢÷Èπ∂÷ß 1-2 ng/ml „π«—π∑’Ë‡°‘¥

LH surge ·≈–«—π∑’Ëµ°‰¢à √–¥—∫ progesterone ®– Ÿß∂÷ß

4-10 ng/ml ·≈–®– Ÿß∂÷ß 8-20 ng/ml µ≈Õ¥™à«ß

°“√‡ªìπ —¥

Õ¬à“ß‰√°Á¥’ «—π∑’Ë∑”°“√º ¡æ—π∏ÿå®–¢÷Èπ°—∫

§ÿ≥¿“æπÈ”‡™◊ÈÕ¢Õß ÿπ—¢æàÕæ—π∏ÿå¥â«¬  ÿπ—¢æàÕæ—π∏ÿå∑’Ë¥’π—Èπ

πÕ°®“°≈—°…≥–∑’Ë «¬ß“¡∂Ÿ°µâÕßµ“¡ “¬æ—π∏ÿå·≈â«

 ÿ¢¿“æ√à“ß°“¬∑—Ë«‰ª®–µâÕß·¢Áß·√ß √«¡∑—Èß ¿“æ

º‘«Àπ—ß·≈–¢π ®–µâÕß¥’ πÕ°®“°π—Èπ®–µâÕß¡’§ÿ≥¿“æ

πÈ”‡™◊ÈÕÕ ÿ®‘∑’Ë¥’ ‚¥¬∑”°“√µ√«®Õ¬à“ß ¡Ë”‡ ¡Õ Õ¬à“ß

πâÕ¬ ªï≈– 4-6 §√—Èß

°“√µ√«®πÈ”‡™◊ÈÕπ—Èπ —µ«·æ∑¬å®–∑”°“√√’¥‡°Á∫

„π¢≥–∑’Ë ÿπ—¢√Ÿâ ÷°ºàÕπ§≈“¬ ‰¡àÀ«“¥°≈—« µ◊Ëπ‡µâπ

À√◊Õ√–·«ß ¢≥–√’¥πÈ”‡™◊ÈÕπ—Èπ  ÿπ—¢∫“ßµ—«Õ“®µâÕß„™â

µ—«‡¡’¬∑’Ë‡ªìπ —¥≈àÕ ·µà ÿπ—¢∫“ßµ—«‰¡à®”‡ªìπµâÕß¡’µ—«

≈àÕ°Á “¡“√∂√’¥‰¥â

πÈ”‡™◊ÈÕ∑’ËÀ≈—Ëß à«π·√° ®–¡’≈—°…≥–„  à«π∑’Ë 2
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¡’≈—°…≥– ’¢“«¢ÿàπ §◊Õ  à«π∑’Ë¡’Õ ÿ®‘¡“° ·≈– à«π

 ÿ¥∑â“¬®–‡√‘Ë¡„ Õ’° §◊Õ πÈ”®“°µàÕ¡≈Ÿ°À¡“° ÷́Ëß‰¡à

®”‡ªìπµâÕß‡°Á∫∑—ÈßÀ¡¥¢Õß à«π∑’Ë 3 π’È Õ“®‡°Á∫‡©æ“–

 à«πµâπÊ ¢Õß à«π∑’Ë 3 §◊Õª√–¡“≥ 2-5 ¡‘≈≈‘≈‘µ√

‡π◊ËÕß®“°ª√‘¡“≥∑’Ë‡æ‘Ë¡¡“°¢÷Èπ„π à«ππ’È®–∑”„Àâ§«“¡

‡¢â¡¢âπ≈¥≈ß

≈—°…≥–¢ÕßπÈ”‡™◊ÈÕ

- ª√‘¡“µ√ à«π·√°·≈– Õß√«¡°—π§«√ª√–¡“≥

2-8 ¡‘≈≈‘≈‘µ√

-  ’ §«√‡ªìπ ’¢“«  ’πÈ”π¡ ®π∂÷ß ¢“«§√’¡ ∫“ß

§√—ÈßÕ“®‡ªìπ ¢“«„  ∂â“√«¡πÈ”‡™◊ÈÕ à«π∑’Ë 3 ‰«â¡“°Ê

- πÈ”‡™◊ÈÕ®–‡ªìπ°√¥‡≈Á°πâÕ¬ pH §«√Õ¬Ÿà√–À«à“ß

6.3-6.7

- ¥Ÿ°“√‡§≈◊ËÕπ∑’Ë‰ª¢â“ßÀπâ“ ´÷Ëß§«√¡“°°«à“

70% ¢÷Èπ‰ª

- ¥Ÿ§«“¡‡¢â¡¢âπ ÷́Ëß®”π«πµ—«Õ ÿ®‘µàÕ°“√À≈—Ëß

πÈ”‡™◊ÈÕ 1 §√—Èß„π ÿπ—¢ª°µ‘ §«√ª√–¡“≥ 100-2,000

≈â“πµ—« ¢÷Èπ°—∫¢π“¥ ÿπ—¢

- ¥Ÿ°“¬√Ÿª À√◊Õ≈—°…≥–√Ÿª√à“ß πÈ”‡™◊ÈÕ§ÿ≥¿“æ

¥’§«√¡’≈—°…≥–ª°µ‘¡“°°«à“ 70-80 %

∑—Èßπ’È§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ ÿπ—¢¢÷Èπ°—∫ªí®®—¬Õ’°

À≈“¬ª√–°“√ ‡™àπ æ—π∏ÿå ÿπ—¢ §«“¡·µ°µà“ß√–À«à“ß

 ÿπ—¢·µà≈–µ—« ‡«≈“„π°“√√’¥πÈ”‡™◊ÈÕ «‘∏’°“√√’¥πÈ”‡™◊ÈÕ

®”π«π§√—ÈßÀ√◊Õ§«“¡∂’Ë¢Õß°“√√’¥πÈ”‡™◊ÈÕ  ¿“æ

·«¥≈âÕ¡ ·≈–Õ◊Ëπ Ê

∂â“®–º ¡ ÿπ—¢µ“¡∏√√¡™“µ‘ À√◊Õ °“√

º ¡‡∑’¬¡‚¥¬„™âπÈ”‡™◊ÈÕ ¥∑’Ë¡’§ÿ≥¿“æÕ¬Ÿà„π‡°≥±åª°µ‘

‡¡◊ËÕµ√«® ÿπ—¢‡æ»‡¡’¬·≈â«æ∫«à“‡´≈‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥

‡ª≈’Ë¬π‡ªìπ cornified cell ¡“°°«à“ 80 ‡ªÕ√å‡´Áπµå ·≈–

√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π¡“°°«à“ 2-4 π“‚π°√—¡/

¡‘≈≈‘≈‘µ√ π‘Ëß¬Õ¡√—∫°“√º ¡ ¬°Õ«—¬«–‡æ» °Á®–‡√‘Ë¡

º ¡æ—π∏ÿå‰¥â

·µà∂â“§ÿ≥¿“æπÈ”‡™◊ÈÕÕ¬Ÿà„π‡°≥±å¥âÕ¬≈ß¡“ ‡™àπ

„π°“√„™âπÈ”‡™◊ÈÕ ¥§ÿ≥¿“æµË” (·µà ÿπ—¢æàÕæ—π∏ÿå‡ªìπ∑’Ë

µâÕß°“√) À√◊Õ„™âπÈ”‡™◊ÈÕ·™à·¢Áß  ÿπ—¢‡æ»‡¡’¬§«√¡’‡´≈

‡¬◊ËÕ∫ÿ™àÕß§≈Õ¥‡ªìπ cornified cell ∑—ÈßÀ¡¥ ·≈–¡’√–¥—∫

progesterone Õ¬Ÿà√–À«à“ß 8-20 ng/ml ÷́Ëß‡ªìπ™à«ß∑’Ë

‰¢àæ√âÕ¡ªØ‘ π∏‘
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ª√‘»π“ °“√ªØ‘ π∏‘πÕ°√à“ß°“¬

¡“≈’  Õ¿‘‡¡∏’∏”√ß

 ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å

∫∑π”

„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ °“√ªØ‘ π∏‘„π∏√√¡™“µ‘

√–À«à“ß‡´≈≈å ◊∫æ—π∏ÿå‡æ»‡¡’¬ ∑’Ë‡√’¬°«à“ ‡´≈≈å‰¢àÀ√◊Õ

‚Õ‚Õ‰´µå (oocyte) ·≈–‡´≈≈å ◊∫æ—π∏ÿå‡æ»ºŸâ ∑’Ë‡√’¬°«à“

‡´≈≈åÕ ÿ®‘À√◊Õµ—«Õ ÿ®‘ (spermatozoa) ®–‡°‘¥¿“¬„π

reproductive tract „π√à“ß°“¬¢Õß —µ«å‡æ»‡¡’¬ ‚¥¬

µ”·Àπàß¢Õß°“√ªØ‘ π∏‘®–Õ¬Ÿà¿“¬„π∑àÕπ”‰¢à ™à«ß‡«≈“

∑’Ë‡√’¬°«à“‡°‘¥°“√ªØ‘ π∏‘¢÷Èπ À¡“¬∂÷ß ‡«≈“∑’Ëµ—«Õ ÿ®‘

‡¢â“‰ª„π‡´≈≈å‰¢à‰¥â·≈â« ´÷Ëßπ‘«‡§≈’¬ ¢ÕßÕ ÿ®‘®–‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß‡ªìπ‚ª√π‘«‡§≈’¬  ¢≥–‡¥’¬«°—π

π‘«‡§≈’¬ ¢Õß‰¢à́ ÷Ëß‡ªìπ à«π∑’Ë‡À≈◊Õ®“°°“√¢—∫ second

polar body ÕÕ°®“°‰´‚∑æ≈“´÷¡ °Á®–‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß‡ªìπ‚ª√π‘«‡§≈’¬  ®“°π—Èπ®–‡°‘¥°“√µ—«

√«¡°—π¢Õß‚ª√π‘«‡§≈’¬ ∑—Èß Õß (fusion) ‡ªìπ

π‘«‡§≈’¬ ‡¥’¬« ®“°π—Èπ°√–∫«π°“√·∫àßµ—«À√◊Õ·∫àß

‡´≈≈å®÷ß‡√‘Ë¡¢÷Èπ (√Ÿª∑’Ë 1)  à«π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

‡ªìπ°“√π”‡´≈≈å‰¢à¡“ªØ‘ π∏‘°—∫‡´≈≈åÕ ÿ®‘„πÀ≈Õ¥

∑¥≈Õß ‚¥¬¡’°“√‡µ√’¬¡§«“¡æ√âÕ¡¢Õß∑—Èß‡´≈≈å‰¢à

·≈–‡´≈≈åÕ ÿ®‘ √«¡∂÷ß°“√ª√—∫ ¿“æ·«¥≈âÕ¡∑’Ë‡≈’¬π

·∫∫°—∫∑’Ë‡°‘¥„π∏√√¡™“µ‘ ‡æ◊ËÕ„Àâ‡°‘¥°“√ªØ‘ π∏‘¢÷Èπ‰¥â

·≈–æ—≤π“‡ªìπµ—«ÕàÕπµàÕ‰ª

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡

¡’√“¬ß“π§«“¡ ”‡√Á®∑’Ë„Àâº≈°“√µ—Èß∑âÕß‡ªìπ§√—Èß·√°

„π°√–µà“¬‚¥¬ Chang „πªï §.».1959 µàÕ¡“°Á¡’

√“¬ß“π§«“¡ ”‡√Á®„πÀπŸ‡¡“ å·≈–ÀπŸ·√∑ (Õâ“ß∂÷ß

‚¥¬ Gordon, 1994)  ”À√—∫„π‚§ ¡’√“¬ß“π§«“¡

 ”‡√Á®‰¥â≈Ÿ°‡°‘¥§√—Èß·√°„πªï §.».1982 (Brackett

et al., 1982) ‚¥¬°“√„™â ‡´≈≈å‰¢à∑’Ë ‡®√‘≠∂÷ß¢—Èπ

ªØ‘ π∏‘„π√à“ß°“¬¢Õß·¡à‚§π”¡“º ¡°—∫µ—«Õ ÿ®‘„π

À≈Õ¥∑¥≈Õß µàÕ¡“„πªï §.».1988 ¡’√“¬ß“π≈Ÿ°‚§

‡°‘¥®“°°√–∫«π°“√ªØ‘ π∏‘¿“¬πÕ°√à“ß°“¬∑—ÈßÀ¡¥

‡ªìπ§√—Èß·√° (Goto et al., 1988) πÕ°®“°π’È¬—ß¡’

√“¬ß“π§«“¡ ”‡√Á®„π°“√„™â‡∑§π‘§°“√ªØ‘ π∏‘πÕ°

√à“ß°“¬„π —µ«åÕ◊ËπÊ Õ’°À≈“¬™π‘¥´÷Ëß “¡“√∂»÷°…“

‰¥â„π«“√ “√∑“ß«‘™“°“√∑—Èß„π·≈–µà“ßª√–‡∑» „π∑’Ë

π’È®–‡πâπ°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π‚§´÷Ëß¡’°“√»÷°…“

°—π¡“°∑’Ë ÿ¥

°“√„™â‡∑§π‘§°“√ªØ‘ π∏‘πÕ°√à“ß°“¬√à«¡

°—∫°“√‡°Á∫‡´≈≈å‰¢àºà“π∑“ßºπ—ß™àÕß§≈Õ¥

ªí®®ÿ∫—π‡∑§‚π‚≈¬’‡°’Ë¬«°—∫°“√º≈‘µ≈Ÿ°‚§®“°

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬ ‰¥â¡’°“√æ—≤π“‰ªÕ¬à“ß¡“°

°“√‡°Á∫‡´≈≈å‰¢à‡æ◊ËÕπ”¡“ªØ‘ π∏‘°—∫‡´≈≈åÕ ÿ®‘„πÀâÕß

∑¥≈Õß ‚¥¬°“√‡®“–ºà“π∑“ß™àÕß§≈Õ¥√à«¡°—∫°“√„™â

‡§√◊ËÕßÕ—≈µ√“´“«¥å (ultrasound-guided transvaginal

ovum pick-up : OPU) ‰¥â‡√‘Ë¡¥”‡π‘π°“√„π —µ«å ‡æ◊ËÕ

In Vitro Fertilization : IVF

√Ÿª∑’Ë 1 °√–∫«π°“√ªØ‘ π∏‘
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≈¥°“√∫“¥‡®Á∫·≈–Õ—πµ√“¬ ”À√—∫ —µ«å Õ’°∑—Èß¬—ß∑”

´È”‰¥âÀ≈“¬§√—Èß (Pieterse et al., 1988) À≈—ß®“°

π—Èπ°Á¡’°“√æ—≤π“°“√‡°Á∫√à«¡°—∫°“√º≈‘µµ—«ÕàÕπ‚¥¬

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬ (Looney et al., 1994; Boni

et al., 1996; Reis et al., 2002) ·≈–‰¥âπ”¡“

ª√–¬ÿ°µå„™â„π‚§æ◊Èπ‡¡◊Õßª√–®”∂‘Ëπ (Bos indicus)

·µà‰¡à‰¥â√“¬ß“π°“√º≈‘µµ—«ÕàÕπ∂÷ß√–¬–∑’Ëπ”‰ª¬â“¬

Ω“°‰¥â (Manik et al., 2003) „πª√–‡∑»‰∑¬ ¡’°“√

»÷°…“‰¡à¡“°π—°‡°’Ë¬«°—∫°“√º≈‘µµ—«ÕàÕπ‚¥¬„™â‰¢à∑’Ë

‡°Á∫®“°‚§¢≥–¡’™’«‘µ·≈–°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

(Techakumphu et al., 1996) ·µà¡’√“¬ß“π„π°√–∫◊Õ

(Kittiyanant et al., 1995; Pavasuthipaisit et al.,

1995)

°“√‡°Á∫‡´≈≈å‰¢à‚¥¬„™â‡§√◊ËÕßÕ—≈µ√“´“«¥å ¡’¢âÕ

¥âÕ¬ ‰¥â·°à ‡§√◊ËÕß¡◊Õ¡’√“§“·æß ª√–°Õ∫¥â«¬

Õÿª°√≥åÀ≈“¬™‘Èπ ∑”„Àâ„™âß“π‰¡à –¥«° πÕ°®“°π’È

À—«‚æ√∫¬—ß¡’¢π“¥„À≠à ‰¡à “¡“√∂„™â°—∫‚§æ—π∏ÿå

ª√–®”∂‘Ëπ ‡™àπ æ—π∏ÿåæ◊Èπ‡¡◊Õß¿“§„µâ¢Õß‰∑¬ ‚§¢“«

≈”æŸπ  ÷́Ëß¡—°¡’¢π“¥‡≈Á°°«à“æ—π∏ÿå‡π◊ÈÕÀ√◊Õπ¡®“°µà“ß

ª√–‡∑» Õπÿ™“ ·≈–§≥– (2545) ‰¥â√“¬ß“π§«“¡

 ”‡√Á®„π°“√‡°Á∫‚Õ‚Õ‰´µå‚§π¡ºà“π∑“ß™àÕß§≈Õ¥

‚¥¬‰¡à„™â‡§√◊ËÕßÕ—≈µ√“´“«¥å æ∫«à“¡’§«“¡ –¥«° „™â

ßà“¬·≈–„™â‡«≈“‡æ’¬ß 15 π“∑’µàÕµ—« „π à«π¢Õß°√¡

ª»ÿ —µ«å ‚¥¬ ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

‰¥â∑¥≈Õßπ”‡∑§π‘§°“√ªØ‘ π∏‘πÕ°√à“ß°“¬√à«¡°—∫

°“√‡°Á∫‡´≈≈å‰¢àºà“π∑“ß™àÕß§≈Õ¥‚¥¬‰¡à„™â‡§√◊ËÕß

Õ—≈µ√“´“«¥å„π‚§æ◊Èπ‡¡◊Õß (≥√ß§å ·≈–§≥–, 2547)

·≈– “¡“√∂º≈‘µµ—«ÕàÕπ√–¬–∫≈“ ‚µ´’ ‰¥â ( ÿ√®‘µ

·≈–§≥–, 2547) ‚¥¬≈à“ ÿ¥ “¡“√∂º≈‘µ≈Ÿ°‚§æ◊Èπ

‡¡◊Õß‰¥â (¢âÕ¡Ÿ≈°”≈—ß‡µ√’¬¡‡º¬·æ√à)

ª√–‚¬™πå¢Õß°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

√–¬–‡√‘Ë¡·√° ®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√»÷°…“«‘®—¬

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬„π‚§„π °Á§◊Õ ‡æ◊ËÕº≈‘µµ—«

ÕàÕπ„Àâ¡’√“§“∂Ÿ°≈ß (Gordon, 1994) ‡¡◊ËÕ‡∑’¬∫°—∫

°“√º≈‘µµ—«ÕàÕπ‚¥¬°“√°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à (Super-

ovulation) ·≈–‡°Á∫µ—«ÕàÕπ‚¥¬°“√™–®“°ªï°¡¥≈Ÿ°

(Embryo flushing/collection) ¢Õß —µ«å „π°“√¬â“¬

Ω“°µ—«ÕàÕπ (Embryo Transfer : ET) ‡π◊ËÕß®“°„π

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬  “¡“√∂‡®“–‡°Á∫‡´≈≈å‰¢à

®“°√—ß‰¢à∑’Ë‰¥â®“°‚√ß¶à“ —µ«å ´÷Ëß®–‰¥â‡´≈≈å‰¢à®”π«π

¡“° Õ—πÀ¡“¬∂÷ß®–¡’‚Õ°“ º≈‘µµ—«ÕàÕπ‰¥â®”π«π

¡“°¢÷Èπ µàÕ¡“‰¥â¡’°“√π”‰ª„™âª√–‚¬™πå„π¥â“πÕ◊ËπÊ

‡æ‘Ë¡¡“°¢÷Èπ √«¡∂÷ßπ”‰ªª√–¬ÿ°µå„™â√à«¡°—∫‡∑§π‘§Õ◊ËπÊ

∑”„Àâ°“√ªØ‘ π∏‘πÕ°√à“ß°“¬À√◊Õ°√–∫«π°“√À√◊Õ

 à«π¢Õß°√–∫«π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬‡ªìπ‡∑§π‘§

æ◊Èπ∞“π¢Õß‡∑§‚π‚≈¬’°“√ ◊∫æ—π∏ÿåÕ◊ËπÊ ‰¥â·°à °“√©’¥

‡´≈≈åµ—«Õ ÿ®‘‡¢â“‰ª„π‰¢à (Intracytoplasmic sperm

injection : ICSI)  °“√©’¥¬’π/¥’‡ÕÁπ‡Õ (Gene/DNA

injection) °“√π”°“√ªØ‘ π∏‘πÕ°√à“ß°“¬‰ª„™â

ª√–‚¬™πå¥â“πµà“ßÊ ‰¥â·°à

1. ‡æ‘Ë¡®”π«πµ—«ÕàÕπ/≈Ÿ° —µ«å„π√“§“∂Ÿ°≈ß

2. „™â√à«¡°—∫‡∑§π‘§°“√‡°Á∫‡´≈≈å‰¢àºà“π∑“ß

ºπ—ß™àÕß§≈Õ¥ (Ovum pick-up and in vitro embryo

production : OPU-IVP) ‡æ◊ËÕº≈‘µµ—«ÕàÕπÕ¬à“ß‰¡à

®”°—¥®“°·¡à —µ«åæ—π∏ÿå¥’´÷Ëß “¡“√∂º≈‘µµ—«ÕàÕπ‡æ◊ËÕ

°“√§â“‰¥â

3. „™â∑¥ Õ∫§«“¡ “¡“√∂°“√ªØ‘ π∏‘¢Õß

‡´≈≈åÕ ÿ®‘ ‡ªìπ°“√µ√«® Õ∫§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ«‘∏’Àπ÷Ëß

4. „™â·°âªí≠À“ —µ«å∑’Ë¡’æ—π∏ÿ°√√¡¥’ „Àâº≈º≈‘µ¥’

‡™àπ‚§¡’ª√–«—µ‘°“√„Àâº≈º≈‘µπÈ”π¡ Ÿß ·µà¡’ªí≠À“

º ¡µ‘¥¬“° Õ—π‡π◊ËÕß¡“®“°¡¥≈Ÿ°§¥ À√◊Õ∑àÕπ”‰¢àµ’∫

À√◊ÕÕ“¬ÿ¡“° ®πµ—Èß∑âÕß‡Õß‰¡à‰¥â Õ¬à“ß‰√°Áµ“¡√—ß‰¢à

¬—ß∑”ß“πª°µ‘

5. Õπÿ√—°…åæ—π∏ÿ°√√¡ —µ«å∑’Ë¡’®”π«π®”°—¥

°√–∫«π°“√º≈‘µµ—«ÕàÕπ‚¥¬°“√ªØ‘ π∏‘πÕ°

√à“ß°“¬

°√–∫«π°“√º≈‘µµ—«ÕàÕπ®“°°“√ªØ‘ π∏‘πÕ°

√à“ß°“¬ ª√–°Õ∫¥â«¬¢—ÈπµÕπµà“ßÊ 7 ¢—ÈπµÕπ ¥—ßπ’È
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1. °“√‡°Á∫‡´≈≈å‰¢à®“°√—ß‰¢à ∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ

°“√‡®“–®“°√—ß‰¢à‚¥¬„™â‡¢Á¡©’¥¬“ ¢π“¥ G 18-19

°“√ºà“øÕ≈≈‘‡§‘≈∫πº‘«√—ß‰¢à (dissect intact follicle)

°“√„™â„∫¡’¥‚°π°√’¥∫πº‘«√—ß‰¢à (slicing) ·≈–°“√

‡®“–‡°Á∫ºà“π∑“ßºπ—ß™àÕß§≈Õ¥ ®“°π—Èπ§—¥‡≈◊Õ°

‡©æ“–‡´≈≈å‰¢à§ÿ≥¿“æ¥’

2. °“√‡æ“–‡≈’È¬ß‡´≈≈å‰¢à„Àâ‡®√‘≠æ√âÕ¡ªØ‘ π∏‘

„πÀ≈Õ¥∑¥≈Õß (in vitro maturation) „™â‡«≈“ 20-

24 ™—Ë«‚¡ß ¡’ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡®√‘≠æ√âÕ¡ªØ‘ π∏‘

À≈“¬ª√–°“√

3. °“√‡µ√’¬¡‡´≈≈åÕ ÿ®‘ „ÀâÕ¬Ÿà„π ¿“«–æ√âÕ¡∑’Ë

®–ªØ‘ π∏‘ (capacitation of sperm) °—∫‡´≈≈å‰¢à„π

À≈Õ¥∑¥≈Õß ¡’À≈“¬«‘∏’ ∑’Ëπ‘¬¡„™âÕ¬à“ß·æ√àÀ≈“¬

‰¥â·°à «‘∏’ swim-up «‘∏’ BSA/Percoll density gradients

‡ªìπ°“√§—¥°√Õß‡´≈≈åÕ ÿ®‘ ‡©æ“–∑’Ë·¢Áß·√ß·≈– ¡∫Ÿ√≥å

4. °“√ªØ‘ π∏‘ (in vitro fertilization) ‡ªìπ°“√

π”‡´≈≈å‰¢à∑’Ë‡®√‘≠æ√âÕ¡ªØ‘ π∏‘¡“‡≈’È¬ß√à«¡°—π°—∫

‡´≈≈åÕ ÿ®‘∑’Ë‡µ√’¬¡„π¢âÕ 3. √–¬–‡«≈“°“√‡≈’È¬ß√à«¡

°—πµ—Èß·µà 6-18 ™—Ë«‚¡ß ¢÷Èπ°—∫™π‘¥¢Õß

5. °“√‡æ“–‡≈’È¬ßµ—«ÕàÕπÀ≈—ßªØ‘ π∏‘πÕ°

√à“ß°“¬ (embryo culture) „π‚§®–‡≈’È¬ßµ—«ÕàÕπ®π∂÷ß

√–¬–¡Õ√Ÿ≈“À√◊Õ∫≈“ ‚µ ’́  ‚¥¬„™â‡«≈“ 6-7 «—π ®÷ß

π”‰ªΩ“°„π¡¥≈Ÿ°¢Õß‚§µ—«√—∫  ”À√—∫√–∫∫°“√

‡æ“–‡≈’È¬ßµ—«ÕàÕπ ¡’ 2 √–∫∫ §◊Õ ‡≈’È¬ß¿“¬„π

√à“ß°“¬ —µ«å (in vivo culture) À¡“¬∂÷ß‡≈’È¬ß„π∑àÕπ”

‰¢àÀ√◊Õ„π‰¢à‰°à  ·≈–„πÀ≈Õ¥∑¥≈Õß (in vitro culture)

„πªí®®ÿ∫—ππ‘¬¡„™â°“√‡æ“–‡≈’È¬ß„πÀ≈Õ¥∑¥≈Õß ‚¥¬

¡’°“√„™âπÈ”¬“‡≈’È¬ß™π‘¥µà“ßÊ·≈–√–∫∫°“√‡≈’È¬ß∑’Ë¡’

À√◊Õ‰¡à¡’‡´≈≈å√à«¡ (co-culture system)

6. °“√‡°Á∫√—°…“µ—«ÕàÕπ  à«π„À≠à®–„™â«‘∏’·™à·¢Áß

‡æ◊ËÕ‡°Á∫‰«â„π√Ÿªµ—«ÕàÕπ·™à·¢Áß  °“√·™à·¢Áßµ—«ÕàÕπ ∑”‰¥â

À≈“¬«‘∏’ ‰¥â·°à °“√·™à·¢Áß·∫∫≈¥Õÿ≥À¿Ÿ¡‘≈ßÕ¬à“ß™â“Ê

 à«π„À≠à®–„™â‡§√◊ËÕß·™à·¢Áß·∫∫¡’‚ª√·°√¡°“√≈¥

Õÿ≥À¿Ÿ¡‘·∫∫Õ—µ‚π¡—µ‘ °“√·™à·¢Áß·∫∫≈¥Õÿ≥À¿Ÿ¡‘≈ß

Õ¬à“ß√«¥‡√Á«

7. °“√Ω“°µ—«ÕàÕπ‰ª¬—ßµ—«√—∫ ‡¡◊ËÕµ—«ÕàÕπ‡®√‘≠

∂÷ß√–¬–¡Õ√Ÿ≈“À√◊Õ∫≈“ ‚µ´’  À“°¡’µ—«√—∫æ√âÕ¡ §◊Õ

À≈—ß‡ªìπ —¥¬◊ππ‘Ëß 7 «—π °Á “¡“√∂π”µ—«ÕàÕπ‰ªΩ“°

·∫∫µ—«ÕàÕπ ¥‰¥â À√◊ÕΩ“°µ—«ÕàÕπ·™à·¢Áß

«‘∏’µ√«® Õ∫°“√ªØ‘ π∏‘

°“√µ√«® Õ∫°“√ªØ‘ π∏‘ ‡ªìπ°“√µ√«®«à“¡’

‡´≈≈åÕ ÿ®‘ “¡“√∂‡®“–ºà“π‡¢â“‰ª„π‰¢à‰¥âÀ√◊Õ‰¡à µ≈Õ¥

®πµ√«® Õ∫°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–¢Õßπ‘«‡§≈’¬ 

¢Õß∑—Èß‰¢à·≈–Õ ÿ®‘ °“√ªØ‘∫—µ‘ß“π¥â“π°“√ªØ‘ π∏‘

πÕ°√à“ß°“¬ ®”‡ªìπµâÕß¡’°“√µ√«® Õ∫°“√ªØ‘ π∏‘

‡æ◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√∑’Ë „™â„π°“√

¥”‡π‘πß“π °“√µ√«® Õ∫¡’À≈“¬«‘∏’ ‰¥â·°à

1. «‘∏’¬âÕ¡ ’ ‡æ◊ËÕµ√«® Õ∫°“√‡°‘¥‚ª√π‘«‡§≈’¬ 

¢Õß‡´≈≈åÕ ÿ®‘·≈–‡´≈≈å‰¢à¿“¬„π‰´‚∑æ≈“´÷¡ °“√

¬âÕ¡ ’ “¡“√∂¥”‡π‘π°“√‰¥âÀ≈—ß°“√π”‡´≈≈åÕ ÿ®‘º ¡

°—∫‡´≈≈å‰¢à 18-19 ™—Ë«‚¡ß  à«π«‘∏’¬âÕ¡ ’¡’À≈“¬«‘∏’

‰¥â·°à °“√¬âÕ¡·∫∫ rapid staining method (Byun

et al., 1991) °“√¬âÕ¡¥â«¬ aceto-orcein °Á‡ªìπ«‘∏’

Àπ÷Ëß∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬ ∑—Èß Õß«‘∏’„™â§à“„™â

®à“¬‰¡à·æß Õ’°«‘∏’Àπ÷Ëß§◊Õ °“√¬âÕ¡¥â«¬ “√∑’Ë‡ªìπ DNA

probe ‰¥â·°à propidium iodide (PI), DAPI, Hoechst

33258 ‚¥¬µâÕß„™â°≈âÕß®ÿ≈∑√√»πå ∑’Ëµ‘¥Õÿª°√≥åø≈Ÿ

ÕÕ‡√ ‡´π å

2. µ√«® Õ∫Õ—µ√“°“√·∫àßµ—«¢Õßµ—«ÕàÕπ °“√

µ√«®°“√·∫àßµ—«¢Õßµ—«ÕàÕπ∑’Ë√–¬– 2-4 ‡´≈≈å “¡“√∂

µ√«® Õ∫‰¥âÀ≈—ß®“°‡≈’È¬ßµ—«ÕàÕπ 42 ™—Ë«‚¡ßÀ≈—ß°“√

º ¡°—∫µ—«Õ ÿ®‘ (Gordon, 1994) «‘∏’π’È‰¡àµâÕß∑”„Àâ

µ—«ÕàÕπµ“¬‡À¡◊Õπ«‘∏’·√° ∑”„Àâ‰¡à Ÿ≠‡ ’¬µ—«ÕàÕπ

Õ¬à“ß‰√°Áµ“¡‰¡à “¡“√∂µ√«® Õ∫√“¬≈–‡Õ’¬¥°“√

ªØ‘ π∏‘‰¥â

3. µ√«® Õ∫®”π«π‡´≈≈åÕ ÿ®‘∑’Ëµ‘¥„π‡ª≈◊Õ°

(zona pellucida) ¢Õß‡´≈≈å‰¢à ‚¥¬Õ“»—¬À≈—°°“√

À≈—ß®“°‡´≈≈åÕ ÿ®‘µ—«·√° “¡“√∂‡®“–ºà“π‡¢â“‰ª

‡ª≈◊Õ°·≈â« ®–‡°‘¥ çzona reactioné ‡æ◊ËÕ‰¡à„ÀâÕ ÿ®‘µ—«
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Õ◊ËπÊ ‡¢â“‰ª‰¥â ¥—ßπ—Èπ‡´≈≈åÕ ÿ®‘∑’Ë‡À≈◊Õ®–µ‘¥Õ¬Ÿà∑’Ë‡ª≈◊Õ°

 “¡“√∂ —ß‡°µ‰¥â‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå

4. °“√µ√«® Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå∑’Ë¡’°“√

∑”ß“π·∫∫ Differential interference contrast (DIC)

«‘∏’π’È„™â‰¥â„π°√≥’‡´≈≈å‰¢à™π‘¥∑’Ë¡’‰¢¡—π¿“¬„π‰´‚∑

æ≈“ ÷́¡πâÕ¬ ‡™àπ ‰¢à¢Õß°√–µà“¬ ÀπŸ §π (√Ÿª∑’Ë 2)

πÕ°®“°«‘∏’¥—ß°≈à“«¢â“ßµâπ·≈â« ¬—ß¡’«‘∏’°“√„À¡àÊ

∑’Ë∑—π ¡—¬  “¡“√∂µ√«®«‘‡§√“–Àå‰¥âº≈√«¥‡√Á«

ªí®®—¬∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á®„π°“√ªØ‘∫—µ‘ß“π

ªØ‘ π∏‘πÕ°√à“ß°“¬

·¡â«à“®–¡’°“√»÷°…“°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

¡“°«à“ 40 ªï·≈–¡’√“¬ß“π§«“¡ ”‡√Á®®“°À≈“¬ÀâÕß

ªØ‘∫—µ‘°“√ ·µà°Á¬—ß¡’Õ’°À≈“¬·Ààß∑’Ë¡’Õ—µ√“§«“¡

 ”‡√Á®µË” À√◊Õ‰¡à “¡“√∂º≈‘µµ—«ÕàÕπ‰¥â ·¡â«à“®–„™â

«‘∏’°“√‡¥’¬«°—∫√“¬ß“π¢Õßµà“ßª√–‡∑»°Áµ“¡ ∑—Èßπ’È

‡π◊ËÕß®“°¢—ÈπµÕπ°“√ªØ‘∫—µ‘ß“πªØ‘ π∏‘πÕ°√à“ß°“¬

ª√–°Õ∫¥â«¬À≈“¬¢—ÈπµÕπ ´÷Ë ßµâÕßÕ“»—¬§«“¡

≈–‡Õ’¬¥ÕàÕπ √–¡—¥√–«—ß„π∑ÿ°¢—ÈπµÕπ Õ’°∑—Èß¬—ßµâÕß

§”π÷ß∂÷ßÀ≈—°«‘™“°“√ Gordon (1994) ‰¥â√«∫√«¡

ªí®®—¬µà“ßÊ ∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á®„π°“√¥”‡π‘πß“π

ªØ‘ π∏‘πÕ°√à“ß°“¬  √ÿª‰¥â¥—ßπ’È

1. §ÿ≥¿“æ¢Õß‡´≈≈å‰¢à ‡´≈≈å‰¢à∑’Ë¡’§ÿ≥¿“æ¥’

∑’Ë∂Ÿ°§—¥‡≈◊Õ°‡¢â“°√–∫«π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

®–„ÀâÕ—µ√“°“√‡®√‘≠¢Õßµ—«ÕàÕπ∂÷ß√–¬–∫≈“ ‚µ ’́

 ¡“°°«à“‡´≈≈å‰¢à∑’Ë¡’§ÿ≥¿“æ¥âÕ¬°«à“ ‡´≈≈å‰¢à∑’Ë¡’

§ÿ≥¿“æ¥’ §◊Õ ‡´≈≈å‰¢à∑’Ë¡’™—Èπ¢Õß‡´≈≈å§‘«¡Ÿ≈— ‡°“–µ‘¥

°—πÕ¬à“ßÀπ“·πàπÀ≈“™—Èπ (compact multilayered

cumulus) ‰´‚∑æ≈“´÷¡·≈–‡´≈≈å§‘«¡Ÿ≈— ¡’ ’π«≈

 ¡Ë”‡ ¡Õµ—«Õ¬à“ß‡´≈≈å‰¢à§ÿ≥¿“æ¥’ ¥—ß√Ÿª∑’Ë 3

2. √–∫∫°“√‡æ“–‡≈’È¬ß‡´≈≈å‰¢à„Àâ‡®√‘≠æ√âÕ¡

ªØ‘ π∏‘„πÀ≈Õ¥∑¥≈Õß √«¡∂÷ß™π‘¥¢ÕßπÈ”¬“‡æ“–

√Ÿª∑’Ë 2 ‚ª√π‘«‡§≈’¬ ¢Õß‰¢à·≈–Õ ÿ®‘¢Õß§π∑’Ë —ß‡°µ‰¥â®“°°≈âÕß DIC



17

‡≈’È¬ß à«πª√–°Õ∫¢Õß “√‡§¡’ ŒÕ√å‚¡π ™π‘¥·≈–

¢π“¥¢Õß “√∑’Ë‡µ‘¡ Õÿ≥À¿Ÿ¡‘ √–¬–‡«≈“  µ≈Õ¥®π

 ¿“«–∫√√¬“°“»¿“¬„πµŸâ‡æ“–‡≈’È¬ß

3. §ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ·™à·¢Áß∑’Ë„™â„π°“√ªØ‘ π∏‘

µâÕß‡ªìππÈ”‡™◊ÈÕ∑’Ë¡’§ÿ≥¿“æÀ≈—ß≈–≈“¬µ“¡¡“µ√∞“π

¢ÕßπÈ”‡™◊ÈÕ·™à·¢Áß∑’Ë “¡“√∂π”‰ªº ¡‡∑’¬¡·∫∫ª°µ‘‰¥â

4. «‘∏’°“√‡µ√’¬¡πÈ”‡™◊ÈÕ°àÕππ”‰ªªØ‘ π∏‘°—∫

‡´≈≈å‰¢à °“√‡µ√’¬¡πÈ”‡™◊ÈÕ¡’À≈“¬«‘∏’ ‰¥â·°à swim-up

technique, Glass-wool filtration, BSA/Percoll

density gradients √«¡∂÷ß§«“¡‡¢â¡¢âπ¢Õßµ—«Õ ÿ®‘·≈–

ª√‘¡“≥¢ÕßπÈ”¬“∑’Ë¡’µ—«Õ ÿ®‘ ∑’Ë®–π”‰ªº ¡°—∫πÈ”¬“

∑’Ë„™âªØ‘ π∏‘ ´÷Ëß¡’º≈µàÕÕ—µ√“°“√ªØ‘ π∏‘ ‚¥¬·µà≈–

ÀâÕßªØ‘∫—µ‘°“√§«√¡’°“√µ√«® Õ∫«à“«‘∏’°“√„¥‡À¡“–

 ¡°—∫™π‘¥¢ÕßπÈ”‡™◊ÈÕ∑’Ë ÿ¥ „Àâº≈°“√ªØ‘ π∏‘ Ÿß ÿ¥ ·≈–

„Àâº≈Õ—µ√“°“√‡®√‘≠¢Õßµ—«ÕàÕπ‰ª∂÷ß√–¬–∫≈“ ‚µ´’ 

¥’∑’Ë ÿ¥

5. √–∫∫°“√‡≈’È¬ß„π™à«ßªØ‘ π∏‘ À¡“¬∂÷ß°“√

‡≈’È¬ß‡´≈≈å‰¢à∑’Ëæ√âÕ¡ªØ‘ π∏‘√à«¡°—∫µ—«Õ ÿ®‘ ¡’∑—Èß·∫∫

‡≈’È¬ß„π microdrop ‡≈’È¬ß„πÀ≈ÿ¡¢Õß∂“¥æ≈“ µ‘°

°“√‡≈’È¬ß√à«¡°—∫‡´≈≈åÕ◊ËπÊ Õÿ≥À¿Ÿ¡‘ √–¬–‡«≈“°“√‡≈’È¬ß

 ¿“æ·«¥≈âÕ¡„πµŸâ‡æ“–‡≈’È¬ß √«¡∂÷ß™π‘¥πÈ”¬“∑’Ë„™â

 ”À√—∫°“√ªØ‘ π∏‘

6. √–∫∫°“√‡æ“–‡≈’È¬ßµ—«ÕàÕπÀ≈—ßªØ‘ π∏‘  °“√

‡≈’È¬ßµ—«ÕàÕπ„π∑àÕπ”‰¢à ‡ªìπ«‘∏’∑’Ëπ‘¬¡„™â„π™à«ß‡«≈“∑’Ë

‡√‘Ë¡¡’°“√»÷°…“°“√ªØ‘ π∏‘ ‚¥¬∑àÕπ”‰¢à∑’Ë„™â¡“®“°

°√–µà“¬ ·°– ‚§ ‚¥¬¡’°“√„™â∑àÕπ”‰¢àµà“ß™π‘¥°—∫µ—«

ÕàÕπ ‡™àπ „™â∑àÕπ”‰¢à·°–¡“‡≈’È¬ßµ—«ÕàÕπ‚§ ÷́Ëßæ∫«à“

„Àâº≈¥’ Õ¬à“ß‰√°Áµ“¡«‘∏’π’È‰¡à –¥«°π—° ®÷ß¡’°“√

»÷°…“°“√‡æ“–‡≈’È¬ß„πÀ≈Õ¥∑¥≈Õß‚¥¬¡’‡´≈≈åæ’Ë‡≈’È¬ß

À√◊Õ‡≈’È¬ß√à«¡°—∫‡´≈≈å™π‘¥µà“ßÊ µàÕ¡“¡’°“√»÷°…“

°“√„™âπÈ”¬“‡≈’È¬ß™π‘¥∑’Ë‰¡àµâÕß¡’‡´≈≈åæ’Ë‡≈’È¬ß √–∫∫

°“√‡æ“–‡≈’È¬ß¡’º≈Õ¬à“ß¡“°µàÕÕ—µ√“°“√‡®√‘≠¢Õßµ—«

ÕàÕπ‰ª∂÷ß√–¬–∫≈“ ‚µ ´‘  µ≈Õ¥®π°“√‡®√‘≠¢Õß

øïµ—  (fetus) „π∑âÕß·¡à

√Ÿª∑’Ë 3 ‡´≈≈å‰¢à§ÿ≥¿“æ¥’ ¡’‡´≈≈å§‘«¡Ÿ≈— Àÿâ¡À≈“¬™—Èπ



18

µ—«Õ¬à“ß°“√π”‡∑§π‘§°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

√à«¡°—∫°“√‡°Á∫‡´≈≈å‰¢à (IVF-OPU) ‰ª„™âº≈‘µ≈Ÿ°

‚§π¡·≈–‚§æ◊Èπ‡¡◊Õß

°√¡ª»ÿ —µ«å ‚¥¬ ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√

º≈‘µª»ÿ —µ«å ‰¥âπ”‡∑§π‘§°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

√à«¡°—∫°“√‡°Á∫‡´≈≈å‰¢à‰ª„™âº≈‘µ≈Ÿ°‚§π¡·≈–‚§æ◊Èπ

‡¡◊Õß‰¥â ”‡√Á® ‚¥¬¥”‡π‘πß“π√à«¡°—∫§≥– —µ«

·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à °“√‡°Á∫‡´≈≈å

‰¢à‰¥âπ”«‘∏’°“√‡°Á∫‚¥¬‰¡à„™â‡§√◊ËÕßÕ—≈µ√“´“«πå ‰¢à∑’Ë

‡°Á∫‰¥â®–∂Ÿ°π”‰ª‡¢â“°√–∫«π°“√ªØ‘ π∏‘¬—ßÀâÕß

ªØ‘∫—µ‘°“√∑’ËÕ¬ŸàÀà“ßÕÕ°‰ª 1.5 ™—Ë«‚¡ß ‡¡◊ËÕ‰¥âµ—«ÕàÕπ

√–¬–∫≈“ ‚µ ’́  ®÷ßπ”°≈—∫‰ª¬â“¬Ω“°¬—ß‚§µ—«√—∫ ®“°

°“√¥”‡π‘πß“π∑’Ëºà“π¡“ ¡’≈Ÿ°‚§π¡‡°‘¥ 7 µ—« (√Ÿª∑’Ë 4

A) ·≈–‚§æ◊Èπ‡¡◊Õß‡°‘¥ 2 µ—« (√Ÿª∑’Ë 4 B) ®“°º≈°“√

¥”‡π‘πß“ππ’È · ¥ß«à“  “¡“√∂π”‡∑§π‘§‡∑§π‘§°“√

ªØ‘ π∏‘πÕ°√à“ß°“¬√à«¡°—∫°“√‡°Á∫‡´≈≈å‰¢à‰ª„™âº≈‘µ

≈Ÿ°‚§π¡·≈–‚§æ◊Èπ‡¡◊Õß‰¥â ´÷Ëß®–‡ªìπª√–‚¬™πåµàÕ

°“√«ß°“√ª»ÿ —µ«å ∑—Èß„π·ßà°“√º≈‘µ≈Ÿ°®“°·¡àæ—π∏ÿå¥’

‰¥â‡æ‘Ë¡¢÷Èπ®“°·¡àµ—«Àπ÷ËßÊ ·≈–„π·ßà°“√Õπÿ√—°…å·≈–

°√–®“¬ —µ«åæ—π∏ÿå¥’∑’Ë¡’®”π«π®”°—¥

 √ÿª

°“√¥”‡π‘πß“π¥â“π°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

µâÕß§”π÷ß∂÷ßªí®®—¬µà“ßÊ∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á® ·≈–

µâÕßª√—∫ª√ÿß„Àâ∑—π ¡—¬µ≈Õ¥‡«≈“ ‡∑§π‘§°“√

ªØ‘ π∏‘πÕ°√à“ß°“¬ ‰¥â∂Ÿ°æ—≤π“¡“®π “¡“√∂π”

¡“„™âº≈‘µ≈Ÿ° —µ«å‰¥âÕ¬à“ß°«â“ß¢«“ß„πµà“ßª√–‡∑»

·≈–„π‡¡◊Õß‰∑¬°Á “¡“√∂π”¡“„™âÕ¬à“ß‰¥âº≈·≈â« ·µà

¬—ß‰¡à°«â“ß¢«“ßπ—° À“°¡’°“√π”¡“„™âÕ¬à“ß®√‘ß¡“°

¢÷Èπ∑—Èß¿“§√—∞·≈–‡Õ°™π ®–∑”„Àâ°“√æ—≤π“æ—π∏ÿå·≈–

°“√ª√—∫ª√ÿßæ—π∏ÿå √«¡∂÷ß°“√‡æ‘Ë¡®”π«π —µ«åæ—π∏ÿå¥’

‡ªìπ‰ª‰¥â√«¥‡√Á«¬‘Ëß¢÷Èπ

√Ÿª∑’Ë 4 ≈Ÿ°‚§Õ“¬ÿ 1  —ª¥“Àå ∑’Ë‡°‘¥®“°°“√ªØ‘ π∏‘πÕ°√à“ß°“¬
·≈–‡´≈≈å‰¢à∑’Ë‡°Á∫ºà“π∑“ßºπ—ß™àÕß§≈Õ¥ A : ≈Ÿ°‚§π¡ B : ≈Ÿ°‚§æ◊Èπ‡¡◊Õß

 A : ≈Ÿ°‚§π¡ B : ≈Ÿ°‚§æ◊Èπ‡¡◊Õß
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∑’Ë 19, 26-30 æƒ…¿“§¡ 2547. æ‘æ‘∏¿—≥±å°“√‡°…µ√‡©≈‘¡æ√–‡°’¬√µ‘ ª∑ÿ¡∏“π’. ´’¥’√Õ¡.
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ª√‘»π“ ‡∑§‚π‚≈¬’°“√º≈‘µµ—«ÕàÕπ‚§¥â«¬°“√‚§≈ππ‘Ëß

¥√.√—ß √√§å æ“≈æà“¬

»Ÿπ¬å«‘®—¬‡∑§‚π‚≈¬’µ—«ÕàÕπ·≈–‡´≈≈åµâπ°”‡π‘¥ ·≈– “¢“«‘™“‡∑§‚π‚≈¬’™’«¿“æ
¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’ ®—ßÀ«—¥π§√√“™ ’¡“

‚∑√: 044-224 244 ‚∑√ “√: 044-224 154  Õ’‡¡≈: rangsun@g.su.ac.th

ª√–«—µ‘¢Õß°“√‚§≈ππ‘Ëß

‚¥¬ª°µ‘°“√ ◊∫æ—π∏ÿå¢Õß§πÀ√◊Õ —µ«åµâÕßÕ“»—¬

°“√º ¡°—π√–À«à“ßµ—«Õ ÿ®‘°—∫‰¢à À≈—ß®“°º ¡°—π·≈â«

®–·∫àßµ—«‡®√‘≠æ—≤π“‡ªìπµ—«ÕàÕπ ·≈â«§≈Õ¥ÕÕ°¡“

‡ªìπ —µ«åÀ√◊Õ§π ´÷Ë ß®–¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡

‡À¡◊ÕπæàÕ·≈–·¡àÕ¬à“ß≈–§√÷Ëß ·µà°“√‚§≈ππ‘Ëß®–µà“ß

®“°°“√ ◊∫æ—π∏ÿåµ“¡∏√√¡™“µ‘ ‡æ√“–°“√‚§≈ππ‘Ëß

‡ªìπ°√–∫«π°“√°“√ √â“ß ‘Ëß¡’™’«‘µ„Àâ¡’≈—°…≥–∑“ß

°“¬¿“æ·≈–æ—π∏ÿ°√√¡‡À¡◊Õπ°—π‚¥¬‰¡à„™â‡´≈≈å

 ◊∫æ—π∏ÿå‡æ»ºŸâ (Õ ÿ®‘) ·≈–‡æ»‡¡’¬ (‰¢à) ¡“º ¡°—π

·µà®–„™â‡´≈≈å®“° —µ«å∑’Ë‡√“µâÕß°“√‚§≈ππ‘Ëß¡“„™â‡ªìπ

‡´≈≈åµâπ·∫∫ ·≈â«©’¥‡¢â“‰ª„π‰¢à∑’Ë¥Ÿ¥π‘«‡§≈’¬ ÕÕ°·≈â«

∑”„Àâ≈Ÿ°∑’Ë‰¥â¡’≈—°…≥–¢Õß‡æ»·≈–æ—π∏ÿå‡À¡◊Õπ°—∫

‡´≈≈åµâπ·∫∫∑ÿ°ª√–°“√

°“√‚§≈ππ‘Ëß‡√‘Ë¡§√—Èß·√°„πªï æ.». 2495 ‚¥¬

‚∑¡—  §‘ß ‰¥â∑”°“√∑¥≈Õß‚§≈ππ‘Ëßµ—«ÕàÕπ°∫‚¥¬

π”‡Õ“π‘«‡§≈’¬ ¢Õßµ—«ÕàÕπ°∫ÕÕ°¡“ ·≈–π”‰ª„ à

·∑ππ‘«‡§≈’¬ ¢Õß‰¢à°∫∑’Ë¬—ß‰¡àªØ‘ π∏‘ º≈ª√“°Ø«à“

‰¢à¥—ß°≈à“« “¡“√∂‡®√‘≠‡µ‘∫‚µ¢÷Èπ‡ªìπ≈Ÿ°ÕäÕ¥ µàÕ¡“

‚√‡∫‘√åµ ∫√‘°° å ·≈–‚∑¡—  §‘ß ‰¥âæ—≤π“‡∑§π‘§∑’Ë

‡√’¬°«à“ °“√¬â“¬Ω“°π‘«‡§≈’¬  (Nuclear Transfer)

¢÷Èπ¡“·≈–«‘∏’π’È¬—ß‡ªìπ∑’Ëπ‘¬¡„™âÕ¬Ÿà®π∂÷ßªí®®ÿ∫—π

„π™à«ß·√°Ê¢Õß°“√∑”‚§≈ππ‘Ëßπ‘¬¡„™â‡´≈≈å

¢Õßµ—«ÕàÕπ∑’Ë‡°‘¥®“°°“√ªØ‘ π∏‘µ“¡∏√√¡™“µ‘‡ªìπ

‡´≈≈åµâπ·∫∫ ¡’π—°«‘∑¬“»“ µ√åÀ≈“¬∑à“π‰¥â∑”°“√

∑¥≈Õß‚§≈ππ‘Ëß ‚¥¬„™â‡´≈≈åµ—«ÕàÕπ¢Õß —µ«å™π‘¥µà“ßÊ

‡ªìπ‡´≈≈åµâπ·∫∫ ‡™àπ ·°– ‚§ ÀπŸ ‡ªìπµâπ

µàÕ¡“‰¥â¡’°“√æ¬“¬“¡„™â‡´≈≈å√à“ß°“¬‡ªìπ

‡´≈≈åµâπ·∫∫‡æ◊ËÕ∑”‚§≈ππ‘Ëß ÷́Ë ßºŸâ∑’Ë∫ÿ°‡∫‘°‰¥â·°à

¥√.‡Õ’¬π «‘≈¡ÿ∑ ·≈–§≥– ·≈–ª√– ∫§«“¡ ”‡√Á®

‡ªìπ§√—Èß·√°„πªï æ.». 2540 ¥√. «‘≈¡ÿ∑ ‰¥â∑”°“√

‚§≈ππ‘Ëß·°–‚¥¬„™â‡´≈≈å‡µâ“π¡¢Õß·°–‚µ‡µÁ¡«—¬‡ªìπ

‡´≈≈åµâπ·∫∫ ”‡√Á®‡ªìπ√“¬·√°¢Õß‚≈° ®“°π—Èπ‡ªìπ

µâπ¡“π—°«‘∑¬“»“ µ√å ∑—Ë«‚≈°‰¥â»÷°…“«‘®—¬°“√π”

‡´≈≈å®“° à«πµà“ßÊ¢Õß√à“ß°“¬ —µ«åÕ’°À≈“¬™π‘¥¡“

∑”‡ªìπ‡´≈≈åµâπ·∫∫ ®πª√– ∫§«“¡ ”‡√Á®¥—ß · ¥ß

„πµ“√“ß∑’Ë 1

„π∑’Ëπ’È®–°≈à“«∂÷ß¢—ÈπµÕπ·≈–«‘∏’°“√∑”‚§≈π

π‘Ëß‚¥¬„™â‡´≈≈å„∫ÀŸ‡ªìπ‡´≈≈åµâπ·∫∫ ´÷Ëß¡’¢—ÈπµÕπ

¥—ßπ’È

1. °“√‡µ√’¬¡‡´≈≈åµâπ·∫∫

2. °“√‡µ√’¬¡‰¢à

3. °“√©’¥‡´≈≈åµâπ·∫∫‡¢â“‰ª„π‰¢à

4. °“√‡™◊ËÕ¡‡´≈≈åµâπ·∫∫„Àâµ‘¥°—∫‰¢à

5. °“√°√–µÿâπ„Àâ‡°‘¥°“√·∫àßµ—«

6. °“√‡≈’È¬ßµ—«ÕàÕπ‚§≈ππ‘Ëß„πÀ≈Õ¥·°â«

7. °“√¬â“¬Ω“°µ—«ÕàÕπ‚§≈ππ‘Ëß Ÿà·¡àµ—«√—∫

´÷Ëß®–°≈à“«∂÷ß¢—ÈπµÕπµà“ßÊ ‚¥¬≈–‡Õ’¬¥ ¥—ßµàÕ

‰ªπ’È

1. °“√‡µ√’¬¡‡´≈≈åµâπ·∫∫

∑”°“√§—¥‡≈◊Õ°‚§æ—π∏ÿå¥’∑’Ë„Àâº≈º≈‘µπ¡À√◊Õ

‡π◊ÈÕ∑’Ë¥’ ‡æ◊ËÕπ”¡“‡ªìπµ—«µâπ·∫∫„π°“√‚§≈ππ‘Ëß ·≈â«

∑”°“√‡°Á∫µ—«Õ¬à“ß„∫ÀŸ‚¥¬∑”§«“¡ –Õ“¥„∫ÀŸ‚§

·≈â«„™â¡’¥µ—¥∑’Ë„∫ÀŸ„Àâ‡ªìπ√Ÿª “¡‡À≈’Ë¬¡¢π“¥ª√–¡“≥

1x1 ‡´πµ‘‡¡µ√ À√◊Õ„™â‡§√◊ËÕß‡®“–√ŸÀŸ∑’Ë¡’ ‡ âπºà“

»Ÿπ¬å°≈“ß 4-5 ¡¡. À≈—ß®“°π—Èππ”™‘Èπ„∫ÀŸ∑’Ë‰¥â‡°Á∫

‰«â„ππÈ”¬“ ·≈â«π”°≈—∫‡¢â“ÀâÕßªØ‘∫—µ‘°“√

‡¡◊ËÕ∂÷ßÀâÕßªØ‘∫—µ‘°“√π”™‘Èπ„∫ÀŸ∑’Ë‰¥â¡“∑”°“√
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‚°π¢π∑—Èß¥â“π∫π·≈–¥â“π≈à“ßÕÕ°„ÀâÀ¡¥°àÕπ À≈—ß

®“°π—Èπ®÷ß≈Õ°Àπ—ßÕÕ°®“°°√–¥Ÿ°ÕàÕπ ·≈â«µ—¥ à«π

∑’Ë‡ªìπÀπ—ß„Àâ¡’¢π“¥ª√–¡“≥ 1x1 ¡‘≈≈‘‡¡µ√ À≈—ß

®“°π—Èππ”‰ª‡≈’È¬ß„ππÈ”¬“‡≈’È¬ß‡´≈≈å„π ¿“«–∑’Ë

‡À¡“– ¡‡ªìπ‡«≈“π“π 4 «—π®÷ßπ”‡´≈≈å∑’Ë‡≈’È¬ßÕÕ°

¡“ àÕßµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå‡æ◊ËÕ¥Ÿ°“√‡®√‘≠‡µ‘∫‚µ

·≈–‡ª≈’Ë¬ππÈ”¬“∑’Ë„™â‡≈’È¬ß‡´≈≈å∑ÿ°Ê 3 «—π ≈—°…≥–

¢Õß‡´≈≈å∑’Ë‡®√‘≠¢÷Èπ¡“„À¡à®–‡ªìπ√Ÿª°√– «¬‡√’¬ßµ‘¥°—π

(√Ÿª∑’Ë 1) ‡¡◊ËÕ‰¥â‡´≈≈å®”π«πÀπ÷Ëß·≈â«®–∑”°“√‡æ‘Ë¡

ª√‘¡“≥„Àâ‰¥â‡´≈≈å®”π«π¡“°¢÷Èπ ·≈â«π”‰ª‡°Á∫√—°…“

‰«â„π√Ÿª‡´≈≈å·™à·¢Áß ‡¡◊ËÕ®–π”‡´≈≈å∑’Ë‰¥â¡“„™â µâÕß

∑”°“√·¬°„Àâ‡ªìπ‡´≈≈å‡¥’Ë¬«Ê°àÕπ‚¥¬„™âπÈ”¬àÕ¬ ·≈â«

§—¥‡≈◊Õ°‡´≈≈å∑’Ë¡’√Ÿª√à“ßª°µ‘ °≈¡ ·≈–¡’¢π“¥‰¡à‡≈Á°

À√◊Õ„À≠à‡°‘π‰ª ‡æ◊ËÕ„™â‡ªìπ‡´≈≈åµâπ·∫∫ ”À√—∫„™â©’¥

‡¢â“‰ª„π‰¢à
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2. °“√‡µ√’¬¡‰¢à

∑”°“√‡°Á∫√—ß‰¢à¡“®“°‚√ß¶à“ —µ«å ‚¥¬‡°Á∫‰«â„π

πÈ”‡°≈◊Õ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß√–À«à“ßπ”‡¢â“ÀâÕßªØ‘∫—µ‘°“√

·≈â«¥Ÿ¥‰¢àÕàÕπ∑’ËÕ¬Ÿà„π∂ÿß‰¢à¢π“¥ 3-7 ¡¡. ÕÕ°¡“

¥â«¬‡¢Á¡©’¥¬“¢π“¥ 21G ∑’ËµàÕ°—∫°√–∫Õ°©’¥¬“¢π“¥

10 ´’´’ (√Ÿª∑’Ë 2 °) ®“°π—Èππ”‰¢à∑’Ë‰¥â¡“‡≈’È¬ß„ππÈ”¬“

 ”À√—∫‡≈’È¬ß‰¢à„Àâ ÿ°„πÀ≈Õ¥·°â«ª√–¡“≥ 19 - 20

™—Ë«‚¡ß ‡æ◊ËÕ„Àâ‰¢à¡’°“√‡®√‘≠µàÕ®π‡ªìπ‰¢à ÿ° (√Ÿª∑’Ë 2

¢) ‡¡◊ËÕ‰¥â‰¢à ÿ°·≈â«π”¡“∑”°“√¥Ÿ¥¥π‘«‡§≈’¬ ÕÕ°‰ª

(√Ÿª∑’Ë 2 §) ‰¢à∑’Ë‰¥â®–‡ªìπ‰¢à∑’Ëæ√âÕ¡ ”À√—∫°“√‚§≈ππ‘Ëß

√Ÿª∑’Ë 1 · ¥ß°“√‡®√‘≠¢Õß‡´≈≈åÕÕ°®“°™‘Èπ„∫ÀŸ ( ’¥”) ∑’Ë®–„™â‡ªìπ‡´≈≈åµâπ·∫∫
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3. °“√©’¥‡´≈≈åµâπ·∫∫‡¢â“‰ª„π‰¢à

À≈—ß®“°∑’Ë‰¥â‰¢à∑’Ë¥Ÿ¥π‘«‡§≈’¬ ÕÕ° ·≈–‡´≈≈å

µâπ·∫∫∑’Ë‡ªìπ‡´≈≈å‡¥’Ë¬«Ê (√Ÿª∑’Ë 3 °)  ·≈â«°Á®–

∑”°“√©’¥‡´≈≈åµâπ·∫∫ 1 ‡´≈≈å‡¢â“‰ª„π‰¢à ‚¥¬°“√

¥Ÿ¥‡´≈≈åµâπ·∫∫‡¢â“¡“‰«â„πÀ≈Õ¥·°â« ·≈â« Õ¥ºà“π

ºπ—ß‰¢à‡¢â“‰ª ®“°π—Èπ©’¥ª≈àÕ¬‡´≈≈åµâπ·∫∫„Àâ‡¢â“‰ª

Õ¬Ÿà™‘¥°—∫‰¢à¡“°∑’Ë ÿ¥ (√Ÿª∑’Ë 3 ¢)

√Ÿª∑’Ë 2 (°) · ¥ß°“√¥Ÿ¥‰¢à‚§®“°√—ß‰¢à∑’Ë‰¥â®“°‚√ß¶à“ —µ«å
(¢) · ¥ß‰¢à‚§À≈—ß®“°∑’Ë‡≈’È¬ß„ππÈ”¬“ ”À√—∫‡≈’È¬ß‰¢à„Àâ ÿ°„πÀ≈Õ¥·°â«π“π 19-20 ™—Ë«‚¡ß
(§) · ¥ß°“√¥Ÿ¥π‘«‡§≈’¬ ¢Õß‰¢àÕÕ°

(°)

(¢) (§)

(°) (¢)

√Ÿª∑’Ë 3 (°) · ¥ß‡´≈≈åµâπ·∫∫∑’Ë∂Ÿ°¬àÕ¬ÕÕ°‡ªìπ‡´≈≈å‡¥’Ë¬«¥â«¬πÈ”¬àÕ¬
(¢) · ¥ß°“√©’¥‡´≈≈åµâπ·∫∫ («ß°≈¡) ‡¢â“ Ÿà‰¢à∑’Ë¥Ÿ¥π‘«‡§≈’¬ ÕÕ°·≈â«
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4. °“√‡™◊ËÕ¡‡´≈≈åµâπ·∫∫°—∫‰¢à

À≈—ß®“°©’¥‡´≈≈åµâπ·∫∫‡¢â“‰ª„π‰¢à·≈â« ®”‡ªìπ

µâÕß¡’°“√‡™◊ËÕ¡‡´≈≈åµâπ·∫∫·≈–‰¢à„Àâµ‘¥°—π¥â«¬

°√–· ‰øøÑ“ ‡æ◊ËÕ‡ªìπ°“√À≈Õ¡‡´≈≈åµâπ·∫∫„Àâ‡¢â“

¡“Õ¬Ÿà¿“¬„π‡´≈≈å¢Õß‰¢à ‚¥¬®—¥„Àâ‡´≈≈åµâπ·∫∫Õ¬Ÿà

„π·π«‡¥’Ë¬«°—∫Õ’‡≈§‚∑√¥®à“¬°√–· ‰øøÑ“∑—Èß 2

¥â“π (√Ÿª∑’Ë 4) ·≈â«®à“¬°√–· ‰øøÑ“ 30 V 15 µsec

2 §√—Èß ‡æ◊ËÕ‡™◊ËÕ¡‡´≈≈å„Àâµ‘¥°—π

5. °“√°√–µÿâπ„Àâ‡°‘¥°“√·∫àßµ—«

‡¡◊ËÕ‡´≈≈åµâπ·∫∫‡™◊ËÕ¡µ‘¥°—∫‰¢à·≈â« ¢—ÈπµÕπµàÕ

‰ª∑’ËµâÕß∑”§◊Õ°“√°√–µÿâπ‰¢à„Àâ‡°‘¥°“√·∫àßµ—« ‚¥¬

°“√π” ‰ª‰«â„ππÈ”¬“∑’Ë¡’ 7% Ethanol ‡ªìπ

‡«≈“ 5 π“∑’ ·≈â«π”‰ª‡≈’È¬ßµàÕ„ππÈ”¬“∑’Ë¡’ 10 µg/ml

cycloheximide ·≈– 1.25 µg/ml cytochalasin D „π

µŸâÕ∫Õÿ≥À¿Ÿ¡‘ 38.5C ¿“¬„µâ∫√√¬“°“»∑’Ë¡’ 5%

CO
2

in air ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß

6. °“√‡≈’È¬ßµ—«ÕàÕπ‚§≈ππ‘Ëß„πÀ≈Õ¥·°â«

π”‰¢à∑’Ëºà“π°“√°√–µÿâπ„Àâ·∫àßµ—«·≈â« ¡“‡≈’È¬ß

„ππÈ”¬“ mSOFaa + 0.1% BSA „πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘

38.5C ¿“¬„µâ∫√√¬“°“»∑’Ë¡’ 5% O
2
 , CO

2
 ,N

2
  ‡ªìπ

‡«≈“ 2 «—π ®“°π—Èπ∑”°“√§—¥‡≈◊Õ° µ—«ÕàÕπ√–¬– 8

‡´≈≈å ‰ª‡≈’È¬ß„ππÈ”¬“ mSOFaa + 0.3% BSA  „πµŸâ

Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 38.5C ¿“¬„µâ∫√√¬“°“»∑’Ë¡’ 5% CO
2

in air π“π 5 «—π ‚¥¬‡≈’È¬ß√à«¡°—∫‡´≈≈å∫ÿ∑àÕπ”‰¢à

¢Õß‚§‡π◊ËÕß®“°‡´≈≈å∫ÿ∑àÕπ”‰¢à “¡“√∂À≈—Ëß “√∑’Ë

 π—∫ πÿπ°“√‡®√‘≠¢Õßµ—«ÕàÕπ ‚¥¬√«¡·≈â«®–∑”°“√

‡≈’È¬ßµ—«ÕàÕπ„πÀ≈Õ¥·°â«‡ªìππ“π 7 «—π ´÷Ëß®–‰¥âµ—«

ÕàÕπ√–¬–∫≈“ ‚µ ’́ ∑’Ëæ√âÕ¡Ωíßµ—«„π¡¥≈Ÿ° (√Ÿª

∑’Ë 5) À≈—ß®“°π—Èπ®÷ß∑”°“√¬â“¬Ω“°µ—«ÕàÕπ‰ª¬—ß

¡¥≈Ÿ°·¡à‚§µ—«√—∫

√Ÿª∑’Ë 4 · ¥ß°“√‡™◊ËÕ¡‡´≈≈åµâπ·∫∫ («ß°≈¡) °—∫‰¢à¥â«¬°√–· ‰øøÑ“
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7. °“√¬â“¬Ω“°µ—«ÕàÕπ‚§≈ππ‘Ëß„Àâ‚§µ—«√—∫

∑”°“√§—¥‡≈◊Õ°·¡à‚§µ—«√—∫∑’Ë¡’§«“¡‡À¡“– ¡

‚¥¬§—¥‡≈◊Õ°‡Õ“‡©æ“–·¡à‚§∑’Ë¡’√–∫∫ ◊∫æ—π∏ÿå∑’Ë¥’ §≈Õ¥

≈Ÿ°ßà“¬ ¡“„™â‡ªìπ·¡à‚§µ—«√—∫ ®“°π—Èπ —ß‡°µ°“√‡ªìπ —¥

‡¡◊ËÕ·¡à‚§µ—«√—∫‡ªìπ —¥‰¥â 7 «—π ®÷ß∑”°“√¬â“¬Ω“°µ—«

ÕàÕπ‚§≈ππ‘Ëß‡¢â“ Ÿàªï°¡¥≈Ÿ°¢Õß·¡à‚§ Õ“®Ω“°‰¥â 1- 2

µ—«ÕàÕπµàÕ 1 ·¡à‚§µ—«√—∫ ®“°π—Èππ—∫‰ªÕ’° 60 «—π®÷ß

≈â«ßµ√«®°“√µ—Èß∑âÕß¢Õß·¡à‚§ Õ—µ√“°“√µ—Èß∑âÕß¢Õß

µ—«ÕàÕπ‚§≈ππ‘Ëß„π√–¬– 2 ‡¥◊Õπ·√°®–¡’ª√–¡“≥

30-40% ·≈–Õ—µ√“°“√µ—Èß∑âÕß®π§√∫°”Àπ¥§≈Õ¥

¡’ª√–¡“≥ 10%

§«“¡ ”‡√Á®„πª√–‡∑»‰∑¬

®“°°√–∫«π°“√‚§≈ππ‘Ëß∑’Ë°≈à“«¡“ ¡’π—°

«‘∑¬“»“ µ√å®”π«π¡“°π”‡∑§π‘§‡À≈à“π’È‰ª„™â„π°“√

‚§≈ππ‘Ëß —µ«åµà“ßÊ®πª√– ∫§«“¡ ”‡√Á®Õ¬à“ß·æ√à

À≈“¬ ‚¥¬‡©æ“–„πª√–‡∑»‰∑¬ “¡“√∂ √â“ß≈Ÿ°‚§

‚§≈ππ‘Ëß‰¥â·≈â« 17 µ—« ‚¥¬„™â°√–∫«π°“√¢â“ßµâπ§◊Õ

≈Ÿ°‚§æ—π∏ÿå·∫√ß°— ‡æ»‡¡’¬ ™◊ËÕ Õ‘ß ‡°‘¥‡¡◊ËÕ 6 ¡’π“§¡

2543 π—∫‡ªìπ≈Ÿ°‚§‚§≈ππ‘Ëßµ—«·√°¢Õß‡Õ‡™’¬Õ“§‡π¬å

·≈–‡ªìπµ—«∑’Ë 6 ¢Õß‚≈° πÕ°®“°π’È¬—ß¡’≈Ÿ°‚§æ—π∏ÿå

∫√“Àå¡—π‡∑“‡æ»‡¡’¬ ™◊ËÕ π‘‚§≈ ‡°‘¥¡“ ∑—ÈßÕ‘ß·≈–π‘‚§≈

‡ªìπº≈ß“π¢Õß ¥√.√—ß √√§å æ“≈æà“¬ ·≈–§≥– ¢≥–

ªØ‘∫—µ‘ß“πÕ¬Ÿà∑’Ë§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ πÕ°®“°π’È·≈â«¬—ß¡’°“√º≈‘µ≈Ÿ°‚§‚§≈π

π‘Ëßæ—π∏ÿå∫√“Àå¡—π‡∑“‡æ»ºŸâ ™◊ËÕ µŸ¡µ“¡ (√Ÿª∑’Ë 6 °.)

‚¥¬„™â‡´≈≈å√à“ß°“¬ à«π„∫ÀŸ‡ªìπ‡´≈≈åµâπ·∫∫ ‰¥â≈Ÿ°

‚§‚§≈ππ‘Ëß®“°‡´≈≈åµâπ·∫∫¢ÕßµŸ¡µ“¡‡°‘¥¡“

∂÷ß 7 µ—« ‡°‘¥¡“√–À«à“ß«—π∑’Ë 25 µÿ≈“§¡ 2546 ∂÷ß

7 ¡°√“§¡ 2547 (√Ÿª∑’Ë 6 ¢.) πÕ°®“°π’È¬—ß¡’ ≈Ÿ°‚§

æ—π∏ÿå∫√“Àå¡—π·¥ß‡æ»‡¡’¬ (®“°‚§µâπ·∫∫À¡“¬‡≈¢

SK 180) ‡°‘¥¡“ 5 µ—« ·≈– ≈Ÿ°‚§π¡æ—π∏ÿå‚Œ≈ ‰µπå

ø√’‡™’Ë¬π (®“°‚§µâπ·∫∫À¡“¬‡≈¢ 346) ‡°‘¥¡“ 3 µ—«

·≈–≈Ÿ°‚§‚§≈ππ‘Ëßæ—π∏ÿå¢“«≈”æŸπ‡æ»ºŸâ™◊ËÕ¢“«¡ß§≈

(®“°‚§µâπ·∫∫™◊ËÕ¥Õ¬Õ‘π∑ππ∑å) ‡°‘¥¡“‡ªìπ√“¬

·√°¢Õßª√–‡∑»‰∑¬ ‡¡◊ËÕ«—π∑’Ë 21 ¡’π“§¡ 2550

(√Ÿª∑’Ë 7) ´÷Ëß‡ªìπº≈ß“π¢Õß ¥√.√—ß √√§å æ“≈æà“¬

·≈–§≥– ®“°»Ÿπ¬å«‘®—¬‡∑§‚π‚≈¬’µ—«ÕàÕπ·≈–‡´≈≈åµâπ

°”‡π‘¥ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’

√Ÿª∑’Ë 5 · ¥ßµ—«ÕàÕπ‚§√–¬–∫≈“ ‚µ´’ À≈—ß®“°‡≈’È¬ß„πÀ≈Õ¥·°â« 7 «—π
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(°)

(¢)

√Ÿª∑’Ë 6 (°) ‚§µâπ·∫∫µŸ¡µ“¡æ—π∏ÿå∫√“Àå¡—π‡∑“‡æ»ºŸâ
(¢) ≈Ÿ°‚§‚§≈ππ‘Ëß∑’Ë‡°‘¥®“°‡´≈≈åµâπ·∫∫¢ÕßµŸ¡µ“¡

(°)
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ª√–‚¬™πå·≈–¢âÕ®”°—¥¢Õß°“√∑”‚§≈ππ‘Ëß

°“√‚§≈ππ‘Ëß‡ªìπª√–‚¬™πåµàÕ«ß°“√ª»ÿ —µ«å‡ªìπ

Õ¬à“ß¡“° „π·ßà°“√‡æ‘Ë¡®”π«π —µ«åæ—π∏ÿå¥’¡“°Ê∑’Ë¡’

®”π«π‰¡à¡“°π—° ·µàÕ¬à“ß‰√°Áµ“¡π—°«‘∑¬“»“ µ√å¬—ß

µâÕß»÷°…“«‘®—¬°—πÕ’°¡“°‡æ◊ËÕÀ“ “‡Àµÿ·≈–À“«‘∏’°“√

‡æ◊ËÕ≈¥ªí≠À“¢Õß°“√·∑âß·≈–°“√µ“¬√–À«à“ß§≈Õ¥

·≈–À≈—ß§≈Õ¥¢Õß≈Ÿ° —µ«å‚§≈ππ‘Ëß ´÷Ëß¡’Õ—µ√“ Ÿß°«à“

 —µ«å∑’Ë‡°‘¥¡“®“°°“√º ¡æ—π∏ÿåª°µ‘À≈“¬‡∑à“µ—«  ”À√—∫

„π·ßà°“√∑¥≈Õß∑“ß«‘∑¬“»“ µ√å °“√‚§≈ππ‘Ëß‡æ◊ËÕ

º≈‘µ —µ«å∑¥≈Õß‡æ◊ËÕ„™â„π°“√∑¥ Õ∫∑“ß°“√·æ∑¬å

®– “¡“√∂™à«¬≈¥®”π«π —µ«å∑’Ë„™â„π°“√∑¥≈Õß„Àâ

πâÕ¬≈ß∑”„Àâª√–À¬—¥§à“„™â®à“¬ ·≈–™à«¬≈¥§«“¡·ª√

ª√«π¢Õßº≈°“√∑¥≈Õß ‡π◊ËÕß®“° —µ«å‚§≈ππ‘Ëß‡ªìπ

 —µ«å∑’Ë¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡‡À¡◊Õπ°—π „π∑“ß°“√

·æ∑¬å‰¥â¡’°“√»÷°…“Õ¬à“ß¡“°„π∑—Ë«∑ÿ°¡ÿ¡‚≈°  ‡æ◊ËÕ

π”°“√‚§≈ππ‘Ëß¡“„™â„π°“√º≈‘µ‡´≈≈åµâπ°”‡π‘¥µ—«ÕàÕπ

(Embryonic Stem cell) ¥â«¬°“√π”‡´≈≈å√à“ß°“¬¢Õß

¡πÿ…¬å¡“„™â‡ªìπ‡´≈≈åµâπ·∫∫ ‡¡◊ËÕ‰¥âµ—«ÕàÕπ√–¬–

∫≈“ ‚µ´’ ·≈â«®–·¬°‡Õ“‡´≈≈å inner cell mass ‰ª

‡≈’È¬ß‡æ◊ËÕº≈‘µ‡´≈≈åµâπ°”‡π‘¥∑’Ë¡’æ—π∏ÿ°√√¡‡À¡◊Õπ°—∫

‡®â“¢Õß‡´≈≈å√à“ß°“¬ ·≈â«π”‡´≈≈åµâπ°”‡π‘¥µ—«ÕàÕπ∑’Ë

‰¥â‰ª„™â√—°…“‚√§„π¡πÿ…¬åÀ√◊Õ„™â„π°“√ª≈Ÿ°∂à“¬

‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«– ‡æ◊ËÕ≈¥ªí≠À“‡√◊ËÕß°“√µàÕµâ“π

Õ«—¬«–„À¡à πÕ°®“°π’È¬—ß¡’§«“¡æ¬“¬“¡∑’Ë®–‚§≈π

π‘Ëß¡πÿ…¬å„Àâ‡°‘¥¡“ ·µàÕ¬à“ß‰√°Áµ“¡°“√°√–∑”¥—ß

°≈à“«¬—ß‰¡à‡ªìπ∑’Ë¬Õ¡√—∫‡æ√“–¬—ßµ‘¥ªí≠À“∑“ß¥â“π

®√‘¬∏√√¡ ·≈–¡’°ÆÀ¡“¬Àâ“¡∑”¥—ßπ—Èπ°“√‚§≈ππ‘Ëß

¡πÿ…¬å®÷ß¬—ß‡ªìπ ‘Ëß∑’Ë‰¡à “¡“√∂∑”‰¥â„πªí®®ÿ∫—π  „π

ªí®®ÿ∫—πß“π∑¥≈Õß∑’Ë‡ªìπ∑’Ë¬Õ¡√—∫·≈–∂Ÿ°‡º¬·æ√à®÷ß

‡πâπ‰ª„π∑“ß°“√‚§≈ππ‘Ëß —µ«å‡»√…∞°‘®   —µ«å„°≈â

 Ÿ≠æ—π∏ÿå  ·≈–°“√‚§≈ππ‘Ëß‡æ◊ËÕª√–‚¬™πå„π°“√»÷°…“

∑“ß°“√·æ∑¬å

(¢)

√Ÿª∑’Ë 7 (°) ‚§µâπ·∫∫¥Õ¬Õ‘π∑ππ∑å æ—π∏ÿå¢“«≈”æŸπ‡æ»ºŸâ
(¢) ¢“«¡ß§≈ ≈Ÿ°‚§‚§≈ππ‘Ëß∑’Ë‡°‘¥®“°‡´≈≈åµâπ·∫∫¢Õß¥Õ¬Õ‘π∑ππ∑å



28

ª√‘»π“
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°“√„™â≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ‡æ◊ËÕæ‘ Ÿ®πåæàÕ-·¡à-≈Ÿ°„π‚§

°—≈¬“ ‡°àß«‘°¬å°√√¡, «‘∫Ÿ≈¬å µÿ≈“√—°…“

∫∑§—¥¬àÕ

‡®“–µ—«Õ¬à“ß‡≈◊Õ¥¢Õß‚§≈Ÿ°º ¡‰∑¬‚Œ≈ ‰µπå®”π«π 57 µ—«Õ¬à“ß π”‰ª °—¥¥’‡ÕÁπ‡Õ ·≈–‡æ‘Ë¡ª√‘¡“≥

¥â«¬‡∑§π‘§æ’´’Õ“√å ‚¥¬„™â‰æ√‡¡Õ√å®”π«π 11 ™ÿ¥ §◊Õ TGLA227, BM2113, TGLA53, ETH10, SPS115,

TGLA126, TGLA122, INRA023, ETH3, ETH225 ·≈– BM1824  ”À√—∫µ√«®≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ™π‘¥‰¡‚§√

·´∑‡∑≈‰≈∑å®”π«π 11 µ”·Àπàß (Loci) ‡æ◊ËÕµ√«® Õ∫§«“¡‡ªìπæàÕ-·¡à-≈Ÿ° æ∫«à“®”π«π‚§ 36 µ—« ¡’§«“¡

πà“®–‡ªìπ (CEP =0.9998.) ‡ªìπæàÕ-·¡à-≈Ÿ° 12 §√Õ∫§√—« ‡æ√“–¡’¢π“¥¢Õß¥’‡ÕÁπ‡Õ§≈â“¬§≈÷ß°—π„π

√–À«à“ßæàÕ-·¡à-≈Ÿ° ∑—Èß 11 µ”·Àπàß ·≈–¡’ 7 §√Õ∫§√—« ∑’Ë‰¡à‡ªìπ§√Õ∫§√—«‡¥’¬«°—π

§” ”§—≠ : ≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ æ‘ Ÿ®πåæàÕ-·¡à-≈Ÿ° ‚§

DNA Fingerprint for Parentage analysis in Cattle
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∫∑π”

„πªï §.». 1953 ‡®¡ å ¥’ «—µ —π ·≈–ø√“ ’́ 

§√‘° §âπæ∫‚¡‡≈°ÿ≈¢Õß¥’‡ÕÁπ‡Õ ∑’Ë¡’‚§√ß √â“ßª√–°Õ∫

¥â«¬πÈ”µ“≈‰√‚∫  À¡ŸàøÕ ‡øµ ·≈–‡∫  4 ™π‘¥ §◊Õ Õ–

¥’π’π (A-Adenine) ‰∑¡’π (T-Thymine) ‰´‚µ ’́π

(C-Cytosine) ·≈–°—«π’π (G-Guanine) ¥’‡ÕÁπ‡Õ§◊Õ

 “√æ—π∏ÿ°√√¡∑’ËÕ¬Ÿà„ππ‘«‡§≈’¬ ¢Õß∑ÿ°‡´≈≈å ‡™àπ

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‡´≈≈åº‘«Àπ—ß ª≈“¬√“°¢π ‡™◊ÈÕÕ ÿ®‘

 “¡“√∂∂à“¬∑Õ¥‰ª Ÿà√ÿàπ≈Ÿ°À≈“π ∑”Àπâ“∑’Ë§«∫§ÿ¡

°“√∑”ß“π¢Õß√à“ß°“¬ ·≈–≈—°…≥–√Ÿª√à“ß ∑”„Àâ ‘Ëß¡’

™’«‘µ·µà≈–Àπà«¬¡’§«“¡·µ°µà“ß°—π ®”π«π¥’‡ÕÁπ‡Õ

∑—ÈßÀ¡¥∫π‡ âπ‚§√‚¡‚´¡¡’ à«π∑’Ë‡ªìπ¬’π (coding DNA)

‡æ’¬ß 5% ¢Õß¥’‡ÕÁπ‡Õ∑—ÈßÀ¡¥ ·≈–¡’ à«π∑’Ë‰¡à„™à¬’π

(non-coding DNA) ¡“°∂÷ß 95%

„πªï §.».1985 »“ µ√“®“√¬å ¥√. Õ‡≈Á° ‡®øø√’¬å

æ∫«à“¥’‡ÕÁπ‡Õ„π à«π∑’Ë‰¡à„™à¬’π ¡’≈—°…≥–‡ªìπ≈“¬

æ‘¡æå‡À¡◊Õπ∫“√å‚§ä¥ ‡√’¬°«à“≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ À√◊Õ

DNA fingerprint À√◊Õ DNA profile ¡’§«“¡·µ°µà“ß

°—πÀ≈“°À≈“¬¡“° (Polymorphism) ®π “¡“√∂„™â

®”·π°§«“¡·µ°µà“ß‰¥â‡©æ“–µ—« À√◊Õ„™âæ‘ Ÿ®πå§«“¡

‡ªìπæàÕ-·¡à-≈Ÿ°‰¥â ‡æ√“–¥’‡ÕÁπ‡ÕÀ√◊Õ “√æ—π∏ÿ°√√¡

¢Õß≈Ÿ°‰¥â√—∫®“°æàÕ§√÷ËßÀπ÷Ëß ·≈–®“°·¡à§√÷ËßÀπ÷Ëß ‡¡◊ËÕ

π”¡“¥’‡ÕÁπ‡Õ¢ÕßæàÕ-·¡à-≈Ÿ° ¡“‡ª√’¬∫‡∑’¬∫°—π

‡©æ“–„π à«π∑’Ë‰¡à„™à¬’π ®”π«πÀ≈“¬µ”·Àπàß (Loci)

®–µâÕßæ∫§«“¡‡À¡◊Õπ°—π¢Õß ≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß≈Ÿ°

°—∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢ÕßæàÕ-·¡à „π∑ÿ°µ”·Àπàß∑’Ë

‡ª√’¬∫‡∑’¬∫°—π

„π∫“ß à«π∑’Ë‰¡à„™à¬’π À√◊Õ Non-coding gene ‡ªìπ

 à«π∑’Ë‡∫ ‡√’¬ßµ—«´È”Ê°—π ‡√’¬°«à“‡∫  È́” Õ¬Ÿà¿“¬„π

®’‚π¡ (Genome) À√◊Õ¥’‡ÕÁπ‡Õ∑—ÈßÀ¡¥ ¡’ à«π∑’Ë‡ªìπ

‡∫ ´È”ª√–¡“≥ 30% ¢Õß®’‚π¡ ≈”¥—∫‡∫ ´È”¡’§«“¡

·µ°µà“ß°—π∑—Èß¢π“¥ ·≈–®”π«π È́” ‚¥¬≈—°…≥–°“√

‡√’¬ßµ—« È́”°—π¡’Õ¬Ÿà 2 °≈ÿà¡„À≠àÊ §◊Õ ‡∫ ´È”µàÕ‡π◊ËÕß

(tandem repeats) §◊Õ°“√‡√’¬ßµ—«´È”µàÕ‡π◊ËÕß‡ªìπ

™à«ßÊ¬“« °√–®“¬Õ¬Ÿà¿“¬„π‡ âπ¥’‡ÕÁπ‡Õ ·≈–‡∫  È́”

°√–®“¬ (interspered repeats) ‡ªìπ°≈ÿà¡¢Õß‡∫ ´È”

∑’Ë¡’≈—°…≥–‰¡àµàÕ‡π◊ËÕß·≈–æ∫°√–®“¬Õ¬Ÿà∫√‘‡«≥µà“ßÊ

„π®’‚π¡ ·∫àß‰¥â‡ªìπ 2 °≈ÿà¡¬àÕ¬µ“¡§«“¡¬“«¢Õß

‡∫ ´È” ‰¥â·°à ™π‘¥∑’Ë1 ‡∫ ´È”°√–®“¬·∫∫ —Èπ (short

interspersed elements À√◊Õ SINES) ¡’¢π“¥ 130-

300 ‡∫  æ∫„π®’‚π¡„π≈—°…√–‡¥’Ë¬« À≈“¬æ—π™ÿ¥ ·≈–

™π‘¥∑’Ë2 ‡∫ ´È”∑’Ë°√–®“¬·∫∫¬“« (long interspersed

elements À√◊Õ LINES) ¡’¢π“¥µ—Èß·µà 500 ‡∫ ¢÷Èπ‰ª

°“√‡√’¬ßµ—«¢Õß‡∫  È́”·∫∫µàÕ‡π◊ËÕß (Tandem

repeats) ‡ªìπ™à«ß¬“« æ∫Õ¬ŸàÀ≈“¬·Ààß∑—Ë«‰ª¿“¬„π¥’

‡ÕÁπ‡Õ∑—ÈßÀ¡¥ ®÷ß∂Ÿ°π”¡“„™â„π°“√µ√«® Õ∫§«“¡

·µ°µà“ß‡©æ“–µ—« ·≈–„™âæ‘ Ÿ®πåæàÕ-·¡à-≈Ÿ° ‚¥¬°“√

‡ª√’¬∫‡∑’¬∫§«“¡‡À¡◊Õπ¢Õß®”π«π È́”¢Õß‡∫ „π

µ—«Õ¬à“ß¢Õß¥’‡ÕÁπ‡Õ¢Õß ‘Ëß¡’™’«‘µ∑’ËµâÕß°“√µ√«® Õ∫

°—∫µ—«Õ¬à“ß¥’‡ÕÁπ‡Õ¢Õß ‘Ëß¡’™’«‘µ∑’Ë∑√“∫¢âÕ¡Ÿ≈∑’Ë·πàπÕπ

®”π«π È́”¢Õß‡∫ ·∫∫ Tandem repeats ·∫àß

ÕÕ°‰¥â‡ªìπ 3 ™π‘¥ µ“¡®”π«π È́”·≈–§«“¡¬“«¢Õß

Àπà«¬´È” ™π‘¥∑’Ë1 §◊Õ·´∑‡∑≈‰≈∑å (Satellite) ‡ªìπ

 à«π¢Õß¥’‡ÕÁπ‡Õ∑’Ë¡’°“√‡√’¬ßµ—«¢Õß‡∫ ´È”¢π“¥ 1-6

‡∫  ‡√’¬ß¬“«µàÕ‡π◊ËÕß∂÷ßÀ≈“¬√âÕ¬‡∫  ‚¥¬¡’®”π«π

´È”∂÷ß 103-107 §√—Èß ·µà¡’°“√´È”™π‘¥π’È‡æ’¬ß 1 À√◊Õ 2

µ”·ÀπàßµàÕ‚§√‚¡‚´¡  ·≈–¡—°æ∫∑’Ë∫√‘‡«≥‡´π‚∑√

‡¡’¬√å ™π‘¥∑’Ë2 §◊Õ¡‘π‘·´∑‡∑≈‰≈∑å (Minisatellite) ‡ªìπ

 à«π¢Õß¥’‡ÕÁπ‡Õ∑’Ë¡’‡∫ ´È”¢π“¥ 9-100 ‡∫  ‡√’¬ß

¬“«µàÕ‡π◊ËÕß æ∫‰¥âª√–¡“≥ 10-1,000 §√—Èß °“√

‡√’¬ßµ—«´È”™π‘¥π’È¡’®”π«π¡“° ·≈–¡’§«“¡À≈“°

À≈“¬ Ÿß ®÷ß¡’Õ’°™◊ËÕ«à“ «’‡ÕÁπ∑’Õ“√å (VNTR-Variable

number of tandem repeats) ™π‘¥∑’Ë3 §◊Õ ‰¡‚§√

·´∑‡∑≈‰≈∑å (Microsatellite) ‡ªìπ à«π¢Õß¥’‡ÕÁπ‡Õ∑’Ë

¡’‡∫ ´È”¢π“¥ 1-6 ‡∫  ‡√’¬ß¬“«‰¡à‡°‘π 100 §√—Èß ‡™àπ

¡’‡∫  C ´È” 10 ®–¡’≈—°…≥–°“√´È”§◊Õ CCCCCCCCCC

∂â“‡ªìπ™π‘¥‡∫  È́” ‡™àπ (CA)8 ®–¡’≈—°…≥–°“√´È”§◊Õ

CA CA CA CA CA CA CA CA ‡∫ ´È”™π‘¥π’È¡’‡ªìπ

®”π«π¡“°°√–®“¬Õ¬Ÿà„π®’‚π¡ ª√–¡“≥ 104-105

µ”·Àπàß ·≈–¡’§«“¡À≈“°À≈“¬ Ÿß®ππ”¡“æ—≤π“„™â
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‡ªìπ‡§√◊ËÕß¡◊Õµ√«®≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ‡√’¬°«à“ ‰¡‚§√

·´∑‡∑≈‰≈∑å ¡“√å§‡°Õ√å (Microsatellite marker-MM)

(«‘™—¬ ·≈–§≥–2547)

„π°“√»÷°…“æ—π∏ÿåª√–«—µ‘ (Pedigree) ‚§ ·≈–

°“√æ‘ Ÿ®πåæàÕ-·¡à-≈Ÿ° π‘¬¡„™â MM (Visscher et al.,

2002, Ibeagha-Awemu and Erhard, 2005) ‡æ√“–

Taut and Renz (1984) æ∫«à“ MM ¡’§«“¡À≈“°

À≈“¬ Ÿß (Large polymorphism information) ·≈–

æ∫„πÀ≈“¬µ”·Àπàß°√–®“¬∑—Ë«„π¥’‡ÕÁπ‡Õ ‡À¡“– ¡

∑’Ë®–π”‰ª„™â‡ªìπ„π°“√µ√«®≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

„πª√–‡∑»‰∑¬ª√–™“°√‚§π¡ à«π¡“°‡ªìπ

≈Ÿ°º ¡√–À«à“ß‚§‡π◊ÈÕæ◊Èπ‡¡◊Õß °—∫‚§π¡æ—π∏ÿå·∑â

‚Œ≈ ‰µπå®“°ª√–‡∑» À√—∞Õ‡¡√‘°“ ‚¥¬ ”π—°

‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å À√◊Õ‡¥‘¡§◊Õ°Õß

º ¡‡∑’¬¡ ‰¥âæ—≤π“¢÷Èπ‡ªìπæ—π∏ÿå‚§π¡‰∑¬‚Œ≈‰µπå „π

√–À«à“ß°“√æ—≤π“æ—π∏ÿå ‰¥â°”Àπ¥‚ª√·°√¡°“√º ¡

æ—π∏ÿå√–À«à“ßæàÕæ—π∏ÿå‚§π¡ºà“π°“√§—¥‡≈◊Õ°¡“·≈â« ¥â«¬

«‘∏’∑“ß ∂‘µ‘ «à“¡’¬’π∑’Ë§«∫§ÿ¡≈—°…≥–°“√„ÀâπÈ”π¡ Ÿß

·≈–¡’¬’π∑’Ë§«∫§ÿ¡„Àâ¡’√Ÿª√à“ß∂Ÿ°µâÕß ¡ —¥ à«π

‚§π¡ °—∫·¡à‚§≈Ÿ°º ¡æ◊Èπ‡¡◊Õß-‚Õ≈ ‰µπå¢Õß

‡°…µ√°√ ‡æ◊ËÕ„Àâ àßºà“π¬’π‡À≈à“π’È‰ª¬—ß‚§π¡√ÿàπ≈Ÿ°

À≈“π

≈Ÿ°‚§π¡∑’Ë‡°‘¥®“°°“√«“ß·ºπº ¡æ—π∏ÿåÕ¬à“ß¡’

®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕª√—∫ª√ÿßæ—π∏ÿ°√√¡„Àâ¥’¬‘Ëß¢÷Èπ  ”À√—∫

π”¡“‡≈’È¬ß‡æ◊ËÕ§—¥‡≈◊Õ°‰«â‡ªìπæàÕæ—π∏ÿå ¢÷Èπ∑–‡∫’¬π‰«â

º≈‘µπÈ”‡™◊ÈÕ ‡π◊ËÕß®“°≈Ÿ°‚§‡°‘¥„πø“√å¡‡°…µ√°√ ∫“ß

§√—Èß°“√®”·π°„Àâ∂Ÿ°µâÕß·πàπÕπ«à“‡ªìπ≈Ÿ°∑’Ë‡°‘¥®“°

πÈ”‡™◊ÈÕæàÕæ—π∏ÿå‚§π¡¢Õß ”π—°‡∑§‚π‚≈¬’ ™’«¿“æ°“√

º≈‘µª»ÿ —µ«å ‚¥¬µ—¥ ‘π®“°¢âÕ¡Ÿ≈æ—π∏ÿåª√–«—µ‘‡∑à“π—Èπ

‰¡àæ’¬ßæÕ À√◊Õ°“√µ√«® Õ∫«à“πÈ”‡™◊ÈÕ∑’Ë´◊ÈÕ¢“¬°—ππ—Èπ

‡ªìππÈ”‡™◊ÈÕ¢ÕßæàÕæ—π∏ÿå‚§∑’Ë¡’™◊ËÕ‡ ’¬ß ·≈–¡’√“§“·æß

·πàπÕπ  º≈‘µ„π»Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕ¢Õß‡Õ°™π ‰¡à‰¥â

ª≈Õ¡·ª≈ß ‚¥¬‡Õ“πÈ”‡™◊ÈÕæàÕ‚§µ—«Õ◊Ëπ¡“¢“¬·∑π ∑—Èß

2 °√≥’ ®”‡ªìπµâÕßæ‘ Ÿ®πå ·≈–µ—¥ ‘πªí≠À“¥â«¬°“√

‡ª√’¬∫‡∑’¬∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

°“√µ√«®æ‘ Ÿ®πå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ‚¥¬„™â MM

‡ªìπ°“√µ√«®‡∫  È́”·∫∫‰¡‚§√·´∑‡∑≈‰≈∑å ·≈–

®”‡ªìπµâÕßµ√«®‡ªìπ®”π«πÀ≈“¬µ”·Àπàß (Loci)

‡æ◊ËÕ‡æ‘Ë¡§«“¡πà“®–‡ªìπ‰ª‰¥â„Àâ¡“°¢÷Èπ (exclusion

probability-E.P.) „π°“√»÷°…“¢Õß Cervini et al.

(2006) æ∫«à“∂â“„™â‰æ√‡¡Õ√å ®”π«π¡“°∂÷ß 10 §Ÿà ‡æ◊ËÕ

µ√«®µ”·Àπàß∑’Ë¡’‡∫ ´È”™π‘¥ ‰¡‚§√·´∑‡∑≈‰≈∑å„π

‚§≈Ÿ°º ¡∫√“´‘≈‡≈’Ë¬π‡π≈‡≈Õ√å ®”π«π 10 µ”·Àπàß

¡’§«“¡πà“®–‡ªìπ (E.P.) ‰¥â Ÿß∂÷ß 0.9989

«‘∏’¥”‡π‘πß“π«‘®—¬

¢—ÈπµÕπ°“√ °—¥®’‚π¡‘°¥’‡ÕÁπ‡Õ ®“°µ—«Õ¬à“ß

‡≈◊Õ¥‚§π¡≈Ÿ°º ¡‰∑¬‚Œ≈ ‰µπå ∑’Ë ß —¬«à“‡ªìπ

æàÕ-·¡à-≈Ÿ° ®”π«π 12

§√Õ∫§√—« (æàÕ‚§ 12 µ—«Õ¬à“ß·¡à‚§ 12 µ—«Õ¬à“ß

·≈–≈Ÿ°‚§ 12 µ—«Õ¬à“ß) ¥â«¬™ÿ¥ AxyPrep Blood

Genomic

DNA Miniprep Kit

1. ¢—ÈπµÕπ°“√∑”„Àâ‡´≈≈å·µ° ‚¥¬‡µ‘¡ AP1

∫—ø‡øÕ√å (cell lysis buffer) ª√‘¡“≥ 500 µl ≈ß„π

À≈Õ¥ ‰¡‚§√‡´πµ‘øî« å¢π“¥ 1.5 ml.

2. ‡µ‘¡µ—«Õ¬à“ß‡≈◊Õ¥ ´÷Ëß¡’ “√ªÑÕß°—π°“√·¢Áß

µ—«¢Õß‡≈◊Õ¥ (EDTA) ª√‘¡“≥ 200-250 µl ªî¥Ω“

À≈Õ¥ªî¥Ω“À≈Õ¥ π”‰ªªíòπ¥â«¬ vortex ‚¥¬„™â

§«“¡‡√Á« Ÿß ÿ¥‡ªìπ‡«≈“ 10 «‘π“∑’

3. ¢—ÈπµÕπ°“√·¬° à«πª√–°Õ∫¢Õß‡´≈≈å∑’Ë‡ªìπ

‚ª√µ’π ÕÕ°®“°¥’‡ÕÁπ‡Õ ‚¥¬‡µ‘¡ AP2 ∫—ø‡øÕ√å

(Protein -depleting buffer) ª√‘¡“≥ 100 µl ªíòπ¥â«¬

vortex ‚¥¬„™â§«“¡‡√Á« Ÿß ÿ¥‡ªìπ‡«≈“ 10 «‘π“∑’ π”

‰ª„ à„π‡§√◊ËÕß‡´πµ‘øî« å ªíòπ‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 12,000

√Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ª°µ‘  “√≈–≈“¬·¬°‡ªìπ 2 ™—Èπ

§◊Õµ–°Õπ ’πÈ”µ“≈∑’Ë‡ªìπ à«πª√–°Õ∫™π‘¥‚ª√µ’π

¢Õß‡´≈≈å ·≈–¢Õß‡À≈«„  ´÷Ëß¡’™‘Èπ¥’‡ÕÁπ‡ÕÕ¬Ÿà

4. À≈—ß®“°π—Èπ¥Ÿ¥¢Õß‡À≈«∑’Ë‰¥â®“°°“√ªíòπ „ à

≈ß„πÀ≈Õ¥¡‘π‘‡æ∫§Õ≈—¡πå ∑’Ë «¡Õ¬Ÿà„πÀ≈Õ¥‰¡‚§√
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‡´πµ‘øî« å¢π“¥ 2 ml. π”‰ª„ à„π‡§√◊ËÕß‡´πµ‘øî« å

ªíòπ‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 6,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“

1 π“∑’ ∑‘Èß¢Õß‡À≈«∑’Ë°√Õß‰¥âÀ≈—ß®“°°“√ªíòπ ®–‰¥â

µ–°Õπ¥’‡ÕÁπ‡Õ‡À≈◊ÕÕ¬Ÿà∫πøî«‡µÕ√å¢ÕßÀ≈Õ¥¡‘π‘‡æ∫

5. °“√™–≈â“ß¥’‡ÕÁπ‡Õ‚¥¬°“√‡µ‘¡ W1A ∫—ø‡øÕ√å

(wash buffer) ª√‘¡“≥ 700 µl ≈ß„πµ–°Õπ¥’‡ÕÁπ

‡ÕÕ¬Ÿà∫π·ºàπøî«‡µÕ√å¢ÕßÀ≈Õ¥¡‘π‘‡æ∫§Õ≈—¡πå ∑’Ë «¡

Õ¬Ÿà„πÀ≈Õ¥‰¡‚§√‡´πµ‘øî« å¢π“¥ 2 ml. µ—Èß∑‘Èß‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 2 π“∑’ À≈—ß®“°π—Èππ”‰ª„ à

„π‡§√◊ËÕß‡´πµ‘øî« å ªíòπ‡À«’Ë¬ß¥â«¬§«“¡‡√Á«  6,000

√Õ∫/π“∑’ ‡ªìπ‡«≈“ 1 π“∑’

6. °“√™–≈â“ß§√—Èß∑’Ë 1 ‚¥¬‡µ‘¡ W2 ∫—ø‡øÕ√å

(Desalting buffer) ª√‘¡“≥ 800 µl ≈ß„π·ºàπ°√Õß

¢ÕßÀ≈Õ¥¡‘π‘‡æ∫§Õ≈—¡πå ∑’Ë «¡Õ¬Ÿà„πÀ≈Õ¥‰¡‚§√

‡´πµ‘øî« å¢π“¥ 2 ml. π”‰ª„ à„π‡§√◊ËÕß‡´πµ‘øî« å ªíòπ

‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 12,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“

1 π“∑’ ∑‘Èß¢Õß‡À≈«‰ª

7. °“√™–≈â“ß§√—Èß∑’Ë2 ‚¥¬‡µ‘¡ W2 ∫—ø‡øÕ√å

(Desalting buffer) ª√‘¡“≥ 500 µl ≈ß∫π·ºàπ°√Õß

„πÀ≈Õ¥¡‘π‘‡æ∫§Õ≈—¡πå ∑’Ë «¡Õ¬Ÿà„πÀ≈Õ¥‰¡‚§√‡´π

µ‘øî« å¢π“¥ 2 ml. π”‰ª„ à„π‡§√◊ËÕß‡´πµ‘øî« å ªíòπ

‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 12,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“

1 π“∑’ ∑‘Èß¢Õß‡À≈«‰ª (°“√≈â“ß‡°Á∫¥’‡ÕÁπ‡Õ 2 §√—Èß

‡æ◊ËÕ„Àâ·πà„®«à“‡°≈◊Õ À√◊Õ “√µà“ßÊ ∑’ËÕ“®¡’ªØ‘°‘√‘¬“

¢Õß‡Õπ‰´¡åµà“ßÊ ÕÕ°‰ª°—∫¢Õß‡À≈«®πÀ¡¥)

8. ¢—ÈπµÕπ°“√‡°Á∫¥’‡ÕÁπ‡Õ®“°·ºàπ°√Õß ‚¥¬

‡µ‘¡ TE ∫—ø‡øÕ√å (TE buffer) ª√‘¡“≥ 80-200 µl

≈ß„π·ºàπ°√Õß∑’Ë¡’µ–°Õπ¥’‡ÕÁπ‡Õ¢ÕßÀ≈Õ¥¡‘π‘‡æ∫

§Õ≈—¡πå ∑’Ë «¡Õ¬Ÿà„πÀ≈Õ¥‰¡‚§√‡´πµ‘øî« å¢π“¥

1.5 ml. ‡æ◊ËÕ„Àâ  “√≈–≈“¬TE ∫—ø‡øÕ√å≈–≈“¬µ–°Õπ

¥’‡ÕÁπ‡Õ∑’Ëµ‘¥Õ¬Ÿà∑’Ë·ºàπ°√Õß  “√≈–≈“¬∫—ø‡øÕ√å®–

≈–≈“¬¥’‡ÕÁπ‡Õ®“°·ºàπ°√Õß≈ß¡“Õ¬Ÿà„πÀ≈Õ¥‰¡‚§√

‡´πµ‘øî« å ·≈–µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 1 π“∑’ π”¡“

ªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 12,000 √Õ∫/π“∑’ ®–‰¥â¥’‡ÕÁπ

‡Õ∑’Ë≈–≈“¬Õ¬Ÿà„π∫—ø‡øÕ√å

¢—ÈπµÕπ°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬«‘∏’æ’́ ’Õ“√å

(Polymerase chain reaction -PCR protocol)

‡µ‘¡¥’‡ÕÁπ‡Õ ª√‘¡“≥ 20 ng /µl ≈ß„π “√≈–≈“¬

PCR-reaction ª√‘¡“≥ 14 ?l ´÷Ëßª√–°Õ∫¥â«¬ 5.5 µl

¢Õßæ’´’Õ“√å‰æ√‡¡Õ√å¡‘°´å (Stockmarks for cattle

Bovine genotyping Kits)  ·≈–dNTP ¡‘°´å ª√‘¡“≥

4.0 µ l ‡µ‘¡ PCR buffer 3.0 µ l ·≈– „ à Taq

polymerase ª√‘¡“≥ 0.5 µl (Ampli Taq GoldTM,PE

Applied) ‡µ‘¡πÈ”°≈—Ëπ™π‘¥¥’‰ÕÕÕπ‰π´åª√‘¡“≥ 1.0 µl.

‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬ ‡§√◊ËÕßæ’´’Õ“√å ¥â«¬°“√‡√‘Ë¡

·¬° “¬¥’‡ÕÁπ‡Õ (Denaturation) ∑’ËÕÿ≥À¿Ÿ¡‘ 95oC

π“π 15 π“∑’ ∑”æ’´’Õ“√å 31 √Õ∫‚¥¬‡√‘Ë¡¢—Èπ·√°

∑”°“√·¬°¥’‡ÕÁπ‡Õ∑’ËÕÿ≥À¿Ÿ¡‘ 95oC π“π 35 «‘π“∑’

¢—Èπ∑’Ë Õß annealing ∑’Ë 61oC π“π 45 «‘π“∑’ ¢—Èπ∑’Ë 3

extension ∑’Ë72oC π“π 60 π“∑’ µ√«® Õ∫§ÿ≥¿“æ

º≈º≈‘µæ’´’Õ“√å¥â«¬ 2% ethidium bromide stained

agarose gels.
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«‘‡§√“–Àåª√‘¡“≥º≈º≈‘µæ’´’Õ“√å¥â«¬‡§√◊ËÕß Automated genetic analyzer √ÿàπ ABI 3130 ·≈–«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫
æàÕ-·¡à-≈Ÿ° ¥â«¬‚ª√·°√¡ Gene Map per version 3.7
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º≈·≈–«‘®“√≥å

µ“¡¡“µ√∞“π¢Õß International Society of

Animal Genetics. (ISAG) °“√„™â‰¡‚§√·´∑‡∑≈‰≈∑å

¡“√å§‡°Õ√å ®”π«π10 §Ÿà  “¡“√∂„™â„π°“√«‘‡§√“–Àå

§«“¡·µ°µà“ß√–À«à“ßµ—«‚§ ·≈–π”‰ª Ÿà°“√„™âµ√«®

æ‘ Ÿ®πåæàÕ-·¡à-≈Ÿ° ®“°°“√µ√«® Õ∫‚§®”π«π 19

§√Õ∫§√—« ‡æ◊ËÕ§«“¡·πàπÕπ„π°“√§—¥‡≈◊Õ°æàÕæ—π∏ÿå

‡æ◊ËÕæ‘ Ÿ®πå§«“¡ “¡“√∂„π°“√∂à“¬∑Õ¥¬’π∑’Ë§«∫§ÿ¡

≈—°…≥– ”§—≠∑“ß‡»√…∞°‘® „π·ºπ°“√æ—≤π“æ—π∏ÿå

‚§π¡ À√◊Õ‚§‡π◊ÈÕ ∂â“¢âÕ¡Ÿ≈æ—π∏ÿåª√–«—µ‘‰¡à·πàπÕπ °“√

§—¥‡≈◊Õ°‡°‘¥§«“¡º‘¥æ≈“¥‰¥â ∑”„Àâ‰¥âæàÕ‚§∑’Ë‰¡à

‡À¡“– ¡®–„™â‡ªìπæàÕæ—π∏ÿå Geldermann et al.,

(1986) ª√–‡¡‘π§«“¡º‘¥æ≈“¥∑’Ë‡°‘¥®“°°“√æ‘ Ÿ®πå

æ—π∏ÿåª√–«—µ‘¥â«¬°“√µ√«®°√ÿäª‡≈◊Õ¥  Ÿß∂÷ß 13% „π

¢≥–∑’Ë Rosa et al (1996) æ∫§«“¡º‘¥æ≈“¥‡æ’¬ß

5% ®“°°“√„™â≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ™π‘¥‰¡‚§√·´∑‡∑

≈‰≈∑å „πΩŸß‚§¢ÕßÕ‘ √“‡Õ≈ ·µà Ron  et al.,  (1996)

æ∫§«“¡º‘¥æ≈“¥ Ÿß∂÷ß 15% ‡¡◊ËÕ„™â°“√µ√«®·∫∫ Õ“√å

‡Õø·Õ≈æ’ (RFLP : Restriction fragment length

polymorphism) ΩŸß‚§∫√“ ‘́≈ ¥—ßπ—Èπ‰¡‚§√·´≈‡∑

≈‰≈∑å®÷ß‡ªìπ∑’Ëπ‘¬¡„™â„π°“√æ‘ Ÿ®πåª√–«—µ‘æàÕ-·¡à-≈Ÿ°

®“°µ“√“ß∑’Ë2 ‡ªìπ√“¬≈–‡Õ’¬¥¢Õß°“√‡ª√’¬∫

‡∑’¬∫¢ÕßÕ—≈≈’≈≈Ÿ° (µ—«¬àÕ C) °—∫Õ—≈≈’≈¢ÕßæàÕ (µ—«¬àÕ

S) ·≈–·¡à (µ—«¬àÕD) „π·µà≈–µ”·Àπàß (Loci) ‚¥¬

Õ—≈≈’≈¢Õß≈Ÿ°®–µâÕß¡’ à«π∑’Ë‡À¡◊Õπ¢ÕßæàÕ ·≈–·¡à ∑—Èß

 ÕßÕ—≈≈’≈ ·µà∂â“≈Ÿ°¡’‡æ’¬ßÕ—≈≈’≈‡¥’¬« À¡“¬§«“¡«à“

Õ—≈≈’≈π—Èπ‡ªìπÕ—≈≈’≈∑’Ë‡À¡◊Õπ∑—ÈßæàÕ·≈–·¡à ‡ªìπ‰ª

µ“¡°Æπ’È∑—Èß 11 µ”·Àπàß ·≈–µ“√“ß∑’Ë 3 ‡ªìπ√“¬

≈–‡Õ’¬¥¢Õß°“√‡ª√’¬∫‡∑’¬∫Õ—≈≈’≈¢Õß≈Ÿ°‚§∑’Ë‡®â“¢Õß

„Àâ¢âÕ¡Ÿ≈«à“‡ªìπ≈Ÿ°¢ÕßæàÕ‚§∑¥ Õ∫ ®”‡ªìπµâÕß

æ‘ Ÿ®πå„Àâ·πà™—¥„πª√–«—µ‘ °àÕπ∑”°“√‡°Á∫¢âÕ¡Ÿ≈πÈ”π¡

‡æ◊ËÕ∑¥ Õ∫æàÕæ—π∏ÿå (Progeny Test) „π 7 §√Õ∫§√—«

æ∫«à“≈Ÿ°‚§¡’Õ—≈≈’≈‡À¡◊Õπ·¡à‚§ ·µà‰¡à‡À¡◊ÕπæàÕ‚§

∑”„Àâ “¡“√∂µ—¥ ‘π„®‰¡à„™â≈Ÿ°‚§„π·ºπ°“√æ—≤π“

æ—π∏ÿå ‡ªìπ°“√≈¥§à“„™â®à“¬„π°“√‡°â∞¢âÕ¡Ÿ≈πÈ”π¡ ´÷Ëß

°‘π‡«≈“¬“«π“π∂÷ß 10 ‡¥◊Õπ

πÕ°®“°π’È°“√µ«®Õ—≈≈’≈∑—Èß 11 µ”·Àπàß¥â«¬

‰¡‚§√·´≈‡∑≈‰≈∑å ¡“√å‡°Õ√å 11 ™ÿ¥ ¬—ß “¡“√∂„™â

ª√–‚¬™πå „π°“√µ√«®πÈ”‡™◊ÈÕæàÕæ—π∏ÿåª≈Õ¡ªπ

‰¥â ‚¥¬‡ª√’¬∫‡∑’¬∫Õ—≈≈’≈¢ÕßπÈ”‡™◊ÈÕ°—∫µ—«Õ¬à“ß‡≈◊Õ¥

À√◊Õ‡´≈≈å√“°¢π ¢ÕßæàÕæ—π∏ÿåµ—«∑’Ë√–∫ÿ«à“‡ªìπ‡®â“¢Õß

πÈ”‡™◊ÈÕ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥π—°«‘∑¬“»“ µ√å 2 ∑à“π §◊Õ §ÿ≥‡®π

®‘√“ µÿ≈“√—°…“ ·≈–§ÿ≥∫ÿÀß“ ®‘π¥“«“π‘™°ÿ≈ ∑’Ë„Àâ

§«“¡™à«¬‡À≈◊Õ„π°“√∑”ß“π„πÀâÕßªØ‘∫—µ‘°“√ „Àâ

 ”‡√Á®≈ÿ≈à«ß¥â«¬¥’



35



36

 

 



37

    

  

  
  

 
  

  
   



38

«‘™—¬ ∫ÿ≠· ß Õ—≠™≈’ ∑—»π“¢®√ ™—¬≥√ß§å «ß»å∏’√∑√—æ¬å πÿ √“  ‘∑∏‘¥‘≈°√—µπå  °≈æ—π∏ÿå¬‘È¡ 2547.  ≈“¬æ‘¡æå¥’

‡ÕÁπ‡Õ ®“° “√æ—π∏ÿ°√√¡ Ÿà‡∑§‚π‚≈¬’æ‘ Ÿ®πå∫ÿ§§≈ ©∫—∫ª√—∫ª√ÿß„À¡à  ”π—°ß“πæ—≤π“«‘∑¬“»“ µ√å·≈–

‡∑§‚π‚≈¬’·Ààß™“µ‘

Barendse W., Armitage S.M. et al. (1994).  A genetic linkage map of the bovine genome.  Nature

Genetics 6 227-235.

Bishop M.D. and Kappes S.M. et al. (1994). A genetic linkage map for cattle.  Genetics 136 619-639.

Cervini, M., Henrique-Silva, F., Mortari, N. and Matheucci, E.  2006.  Genetic Variability of 10 microsatellite

markers in the characterization of Brazilian Nellore cattle (Bos indicus)

Geldermann H., Pieper U and Weber WE. 1986.  Effect of misidentification on the estimation of breeding

value and heritability in cattle.  J Animal Sci 63: 1759-1768.

Georges, M. and Massey, J.M.. (1992). Polymorphic DNA markers in Bovidae. Patent WO 92/13102

(1992). Ibeagha-Awemu EM and Erhard G 2005.  Genetic structure and differentiation of 12

African Bos indicus and Bos Taurus cattle breeds, inferred from protein and microsatellite

polymorphisms. J. Anim Breed Genet 122:12-20

Moore, S.S. and Byrne, K.. (1993).  Dinucleotide polymorphism at the bovine calmodulin independent

Adenylcyclase locus.  Animal Genetics 24 150.

Steffen P., Eggen A. et al. (1993).  Isolation and mapping of polymorphic microsatellites in cattle.  Animal

Genetics 24 121-124.

Ron M., Blanc Y., Band M., Ezra E and Weller JI.  1996.  Misidentification rate in the Israeli Dairy cattle

population and its implications for genetic improvement.  J Animal Sci 79: 676-681.

Rosa AJM. 1997.  Characterization of the  Nellore cattle test for paternity using Molecular markers.

Master thesis. University of South Paulo.

Taut D and Renz M. 1984.  Simple sequences are ubiquitous components of eukaryotic genomes. Nucleic

Acids Res 12:4127-4138.

Solinas Toldo S., Fries R. et al. (1993).  Physically mapped, cosmid-derived microsatellite markers as

anchor loci on bovine chromosomes.  Mammalian Genome 4 720-727.

Vaiman D., Osta D. et al. (1992).  Characterisation of five new bovine microsatellite repeats. Animal

Genetics 23 537.

Visscher, P.M, Woolliams J.A., Smith D and Williams J.L.  2002.  Estimation of Pedigree errors in the UK

dairy population using microsatellite markers and the impact on selection. J Dairy Sci 85 : 2368-

2375

‡Õ° “√Õâ“ßÕ‘ß



39

DNA Fingerprint for Parentage analysis in Cattle

Kalaya Kengvikkum, Wiboon Tularaksa

Abstract

Blood samples of 57 Thai Holstein dairy crossbred cattle were extracted for genomic DNA by using

AxyPrep Blood Genomic DNA Miniprep Kit.  Then the eleven PCR primers; TGLA227, BM2113, TGLA53,

ETH10, SPS115, TGLA126, TGLA122, INRA023, ETH3, ETH225 and BM1824 were used for examine

11 microsatellite loci.  Each locus was compared between the suspect sire-dam-calf for parentage

analysis.  If they were similar for all 11 loci, there will probability be family.  (The combined exclusion

probability was 0.9998)  Thirty six samples were the true families but fifteen samples were not.

Keywords : DNA fingerprint, parentage analysis, cattle.
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ª√‘»π“ °“√®—¥°“√‚√§„πª≈“ «¬ß“¡

√».π. æ.¥√.®‘√»—°¥‘Ï µ—Èßµ√ß‰æ‚√®πå

CLINICAL MANAGEMENT ORNAMENTAL FISH

Jirasak.T@chula.ac.th 081-8204637

∫∑π”

ª≈“‡ªìπ —µ«åπÈ”∑’Ë‡ªìπ∑—ÈßÕ“À“√¢Õß¡πÿ…¬å·≈–

‡ªìπ —µ«åπÈ” «¬ß“¡ ´÷Ëß¡’§«“¡À≈“°À≈“¬∑—Èß„π¥â“π

√Ÿª√à“ß °“√¥”√ß™’«‘µ·≈–·À≈àß∑’ËÕ¬ŸàÕ“»—¬ ª≈“∂Ÿ°

®”·π°ÕÕ°‡ªìπ 4 ™—Èπ (Class) 46 Õ—π¥—∫ (Order)

450«ß»å (Family) ª√–¡“≥ 10,300  °ÿ≈ (Genus)

·≈–ª√–¡“≥ 23,250 ™π‘¥ (Specie) „π®”π«ππ’È

‡ªìπª≈“πÈ”®◊¥ª√–¡“≥ 6,700 ™π‘¥ ´÷Ëß à«π„À≠à¡’

∂‘Ëπ°”‡π‘¥Õ¬Ÿà„π‡¢µ√âÕπ ·≈–‡¢µ»Ÿπ¬å Ÿµ√ ‚¥¬‡©æ“–

„π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ´÷Ëß∫√‘‡«≥¥—ß°≈à“«π’È

«ß»åª≈“µ–‡æ’¬πÀ√◊Õ§“√åæ (Cyprinidae) ¡’¡“°°«à“

1,000 ™π‘¥ ‡™àπ ª≈“µ–‡æ’¬π™π‘¥µà“ßÊ ª≈“°√–‚Àâ

ª≈“À“ß‰À¡â ª≈“∑√ß‡§√◊ËÕß ·≈–ª≈“∑Õß ‡ªìπµâπ

„π∑«’ªÕ‡¡√‘°“„µâ ·¡àπÈ”Õ–‡¡´Õπ‡ªìπ·À≈àßπÈ”

∑’Ë ”§—≠·≈–¡’¢π“¥„À≠à∑’Ë ÿ¥„π‚≈° ‡ªìπ∑’ËÕ¬ŸàÕ“»—¬

¢Õß —µ«åπÈ”π“π“™π‘¥µ—Èß·µà¢π“¥‡≈Á°®π∂÷ß¢π“¥„À≠à

‡™àπæ«°ª≈“§“√“ ‘́π ´÷Ëß¡’ ¡“™‘°∑’Ë‡ªìπª≈“ «¬ß“¡

À≈“¬™π‘¥ ‡™àπ ª≈“π’ÕÕπ ª≈“§“√å¥‘·π≈ ª≈“ªî√—π¬“

√«¡∑—Èßª≈“Õ√“‰æ¡“À√◊Õ ™àÕπÕ–‡¡´Õπ ´÷Ëß‡ªìπª≈“

∑’Ë¡’§«“¡¬“«¡“°∑’Ë ÿ¥„π‚≈°

 à«π„π∑«’ª·Õø√‘°“ ¡’∑–‡≈ “ªπÈ”®◊¥¢π“¥„À≠à

À≈“¬·Ààß ‡™àπ ∑–‡≈ “ª«‘§µÕ‡√’¬ ∑–‡≈ “ª¡“≈“«’

·≈–∑–‡≈ “ª·∑π·°π¬’°“ „π∑«’ªπ’È¡’·¡àπÈ”‰π≈å´÷Ëß

‡ªìπ·¡àπÈ”∑’Ë¬“«¡“°∑’Ë ÿ¥„π‚≈° ·À≈àßπÈ”·À≈àßπ’È‡ªìπ

∂‘ËπÕ“»—¬¢Õßæ«°ª≈“´‘§≈‘§ À√◊Õª≈“À¡Õ ’ ´÷Ë ß¡’

ª√–¡“≥ 1,000 ™π‘¥  à«πª≈“π‘≈·≈–À¡Õ‡∑» ‡ªìπ

ª≈“∑’Ë‡ªìπÕ“À“√¢Õß§π‡°◊Õ∫∑—Ë«‚≈°

ª≈“ «¬ß“¡∑’Ë‡≈’È¬ß„πª√–‡∑»‰∑¬¡’∑—Èßª≈“æ◊Èπ

‡¡◊Õß·≈–ª≈“∑’Ëπ”‡¢â“¡“®“°µà“ßª√–‡∑» ́ ÷Ëß¡’¡“°°«à“

200 ™π‘¥ ¡’°“√æ—≤π“ “¬æ—π∏ÿå·≈–°“√‡æ“–‡≈’È¬ß

®π‰¥â “¬æ—π∏ÿå„À¡àÊ¡“°¡“¬‡™àπ ª≈“∑Õß ª≈“ªÕ¡

ª“¥—«√å ª≈“À“ßπ°¬Ÿß ™π‘¥µà“ßÊ „π·µà≈–ªï¡’°“√ àß

ÕÕ°ª≈“ «¬ß“¡‰ªª√–‡∑»µà“ßÊ∑—Ë«‚≈° ‡ªìπ¡Ÿ≈§à“

¡“°°«à“æ—π≈â“π∫“∑ ·µàÕ¬à“ß‰√°Áµ“¡°“√‡≈’È¬ßª≈“

 «¬ß“¡°Á¡’°“√ Ÿ≠‡ ’¬Õ—π‡π◊ËÕß¡“®“°‚√§ ÷́Ëß‡°‘¥®“°

 “‡Àµÿµà“ßÊ∑’Ë®”‡ªìπ®–µâÕß®—¥°“√‡æ◊ËÕ≈¥µâπ∑ÿπ°“√

º≈‘µ ·≈–∑’Ë ”§—≠‡æ◊ËÕ„ÀâºŸâ‡≈’È¬ß‡°‘¥§«“¡‡™◊ËÕ¡—Ëπ„π

°“√‡≈’È¬ßª≈“ «¬ß“¡µàÕ‰ª ∑—Èßπ’È‡æ√“–‡¡◊ËÕ‡≈’È¬ßª≈“

 «¬ß“¡µ—«‡≈Á°Ê·≈â«‡°‘¥§«“¡ºŸ°æ—π ·≈– ß “√‡¡◊ËÕ

µâÕß Ÿ≠‡ ’¬ª≈“∑’Ë‡≈’È¬ß‰ª

∫∑§«“¡π’È®–°≈à“«∂÷ß‚√§∑’Ëæ∫∫àÕ¬Ê„πª≈“

 «¬ß“¡ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√®—¥°“√„Àâª≈“

 «¬ß“¡∑’Ë‡≈’È¬ß¡’ ÿ¢¿“æ¥’¡’Õ“¬ÿ¬◊π¬“«µ“¡Õ“¬ÿ¢—¬µàÕ‰ª

‚√§‰¡àµ‘¥‡™◊ÈÕ

‚√§∑’Ë‡°‘¥®“° ¿“æ·«¥≈âÕ¡‡ªìπæ‘…

1. °“√¢“¥ÕÕ°´‘‡®π„ππÈ”∑’Ëª≈“Õ“»—¬Õ¬Ÿà

(Hypoxia and anoxia)

ª√‘¡“≥§«“¡µâÕß°“√ÕÕ° ‘́‡®π∑’Ë≈–≈“¬Õ¬Ÿà„π

πÈ” „πª≈“·µà≈–™π‘¥¬àÕ¡¡’§«“¡·µ°µà“ß°—πÕÕ°‰ª

æ∫«à“„πª≈“§“√åæ ª°µ‘µâÕß°“√ÕÕ° ‘́‡®π ¢π“¥

5 ¡‘≈≈‘°√—¡/≈‘µ√ ·≈–§«√¡’ÕÕ°´‘‡®π‰¡àπâÕ¬°«à“ 3

¡‘≈≈‘°√—¡/≈‘µ√ ∂â“À“°ª√‘¡“≥ÕÕ°´‘‡®πµË”≈ß∂÷ß

0.5 ¡‘≈≈‘°√—¡/≈‘µ√®–ª√“°ØÕ“°“√∂÷ßµ“¬‰¥â

ª√‘¡“≥¢ÕßÕÕ° ‘́‡®π®–≈¥≈ß ∂â“À“°„π∫àÕπÈ”

¡’°“√ – ¡¢Õß ‘Ëß‡πà“‡ªóòÕ¬ºÿæ—ß·≈– “√Õ‘π∑√’¬«—µ∂ÿ

µà“ßÊ ‡™àπ ‡»…Õ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ °“√¢“¥ÕÕ° ‘́‡®π

Õ“®‡ªìπ “‡Àµÿ∑’Ë∑”„Àâª≈“µ“¬‡ªìπ®”π«π¡“°‰¥â ¡—°

‡°‘¥√à«¡°—∫°“√‡≈’È¬ßª≈“Àπ“·πàπ‡°‘π‰ª ¡’°“√ – ¡

¢Õß‡»…Õ“À“√ ‘Ëß‡πà“‡ªóòÕ¬ºÿæ—ß  °“√√–∫“¬∂à“¬‡∑πÈ”
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‡ ’¬‰¡à¥’æÕ À√◊Õ‰¡à¡’°“√∂à¬‡∑πÈ”„π√–¬–‡«≈“π“π

‡°‘π§«√

ª≈“∑’Ë· ¥ßÕ“°“√«à“¬πÈ”¢“¥ÕÕ°´‘‡®π §◊Õª≈“

®–«à“¬Õ¬Ÿà∫√‘‡«≥º‘«πÈ”‡ ¡Õ ·≈–®–Œÿ∫‡Õ“Õ“°“»∫π

º‘«πÈ”‡¢â“‰ª „π¢≥–∑’Ë°“√¢“¥ÕÕ°´‘‡®π„ππÈ”¬—ß‰¡à

∂÷ß√–¥—∫∑’Ë∑”„Àâª≈“µ“¬ ª≈“®–· ¥ßÕ“°“√ÕàÕπ‡æ≈’¬

·≈–ßà“¬µàÕ°“√À√◊Õ√—∫‡™◊ÈÕ‚√§ ¥—ßπ—Èπª√‘¡“≥¢Õß

ÕÕ°´‘‡®π„ππÈ”®÷ßπà“®–§”π÷ß·≈–µ√«® Õ∫¥â«¬

2. §«“¡‡ªìπ°√¥-¥à“ß¢ÕßπÈ”

°“√‡ª≈’Ë¬π·ª≈ß pH (§«“¡‡ªìπ°√¥-¥à“ß) ¢Õß

πÈ” ‡ªìπ “‡Àµÿ ”§—≠Õ¬à“ßÀπ÷Ëß∑’Ë∑”„Àâª≈“ªÉ«¬ √–¥—∫

pH ∑’Ëª≈“µâÕß°“√·µ°µà“ß°—πµ“¡™π‘¥¢Õßª≈“ ∫“ß

™π‘¥™Õ∫Õ¬Ÿà„ππÈ”∑’Ë¡’ pH ∑’Ë‡ªìπ°√¥‡≈Á°πâÕ¬ ·µà∫“ß

™π‘¥°ÁµâÕß°“√πÈ”∑’Ë¡’§«“¡‡ªìπ¥à“ßÕ¬Ÿà∫â“ß ‚¥¬ à«π

„À≠à¢Õßª≈“·≈â« µâÕß°“√ pH ¢ÕßπÈ”Õ¬Ÿà√–À«à“ß§à“

pH 6-8 ∂â“¡“°À√◊ÕπâÕ¬°«à“π’È°Á‰¡à‡À¡“– ”À√—∫‡ªìπ

∑’ËÕ“»—¬¢Õßª≈“

Acidosis

Acidosis ¡—°æ∫„ππÈ”∑’Ë¡’§«“¡‡ªìπ°√¥¡“°‡°‘π

‰ª À√◊Õæ∫„πª≈“∑’ËµâÕß°“√ ¿“æπÈ”‡ªìπ°≈“ß ·µà∂â“

‡√“π”‰ª‰«â„ππÈ”∑’Ë¡’§«“¡‡ªìπ°√¥ À√◊ÕπÈ”∑’Ë¡’ ¿“æ

§«“¡‡ªìπ°√¥‡°‘¥¢÷Èπ‡Õßµ“¡∏√√¡™“µ‘ ‡™àπ „π¥‘π

¢“¥‡°≈◊Õ·§≈‡ ’́¬¡ À√◊Õ¥‘π∑’Ë¡’§«“¡‡ªìπ°√¥Õ—π

‡π◊ËÕß®“°πÈ”·√à  ª≈“®–· ¥ßÕ“°“√º‘¥ª°µ‘‡°‘¥¢÷Èπ  ‚¥¬

æ¬“¬“¡®–°√–‚¥¥¢÷Èπ¡“®“°πÈ”π—ÈπÕ¬Ÿà‡ ¡Õ ·≈–¡—°

®–≈Õ¬µ—«Õ¬Ÿà∫πº‘«πÈ”  °“√µ“¬®–ª√“°ØÕ¬à“ß

√«¥‡√Á«À√◊Õ™â“¢÷Èπ°—∫§«“¡‡ªìπ°√¥¢ÕßπÈ”¡“°πâÕ¬

‡æ’¬ß„¥ ‚¥¬∑—Ë«‰ª‡√“‡ÀÁπª≈“´ÿ°Õ¬Ÿàµ“¡¢Õ∫∫àÕ ∑’Ë

∫√‘‡«≥ external gill ®–¡’ ’‡¢â¡¢÷Èπ·≈–¡’‡¡◊Õ°¡“°

º‘«Àπ—ß®–¡’ ’¢“«¢ÿàπ ·≈–µ“¡ Ventral region ®–¡’ ’·¥ß

ª≈“«à“¬πÈ”™â“≈ß·≈–µ“¬„π∑’Ë ÿ¥ „πª≈“∑’Ë‡≈’È¬ß√«¡

°—πÀ≈“¬™π‘¥ ‡™àπ ª≈“µŸâÕ“®µ“¬‡π◊ËÕß®“° ¿“æ

§«“¡‡ªìπ°√¥¢ÕßπÈ”‰¥â ‡æ√“–§«“¡µâÕß°“√¢Õßª≈“

·µà≈–™π‘¥·µ°µà“ß°—π ¥—ßπ—Èπ®÷ßµâÕß√–«—ß∂â“À“°¡’°“√

µ“¬¢Õßª≈“‡π◊ËÕß®“° ¿“æ§«“¡‡ªìπ°√¥‡°‘¥¢÷Èπ ®–

µâÕß√’∫·°â‰¢ ¿“æπÈ”„ÀâÕ¬Ÿà„π ¿“«–ª°µ‘ „π∫àÕÀ√◊Õ

·À≈àßπÈ”∑’Ë¡’°“√ – ¡¢Õß “√∑’Ë∑”„Àâ‡°‘¥§«“¡‡ªìπ°√¥

§«√®–¡’°“√„™âºß‡§¡’ ‡™àπ ºß Calcium carbonate ‡æ◊ËÕ

®–™à«¬„Àâ√–¥—∫ pH ‡ªìπ°≈“ß„ππÈ”∑’Ë‡ªìπ°√¥ (pH 5)

∑’Ë¡’Õπÿ¿“§‡À≈Á°ªπÕ¬Ÿà ®–∑”„Àâ‡°‘¥°“√√«¡µ—«¢Õß

Colloidal iron ´÷Ëß®– – ¡∑’Ë‡Àß◊Õ°¢Õßª≈“ ·≈–‰ª¢—¥

¢«“ß°“√À“¬„®¢Õßª≈“

Alkalosis

‚√§π’È‡°‘¥¢÷Èπ‡¡◊ËÕ pH ¢ÕßπÈ” Ÿß°«à“ pH 8 „ππÈ”

∑’Ë‡ªìππÈ”ÕàÕπÀ√◊Õ¡’æ◊™ ‡¡◊ËÕ‰¥â√—∫· ß·¥¥æ◊™®–

 —ß‡§√“–Àå¥â«¬· ß ∑”„ÀâÕÕ°´‘‡®π„ππÈ”‡æ‘Ë¡¢÷Èπ

Calcium carbonate ∑’Ë‰¡à≈–≈“¬πÈ”®–∂Ÿ° —ß‡§√“–Àå¢÷Èπ

®“° Calcium hydrogen carbonate Calcium

carbonate ‡°‘¥¢÷Èπ®–‡ª≈’Ë¬π‡ªìπ Calcium oxide ‚¥¬

¡’°“√¥÷ß‡Õ“ Carbon dioxide ÕÕ°®“°‚¡‡≈°ÿ≈¢Õß

Calcium carbonate Calcium oxide π’È®–¡’ƒ∑∏‘Ï

°—¥°√àÕπ‡Àß◊Õ°·≈–§√’∫

√–¥—∫ pH 9.2-10.8 ®–∑”„Àâ‡°‘¥ ¿“æ«‘°“√

µàÕª≈“ ¥—ßπ—Èπ„π°“√ªÑÕß°—π Alkalosis §«√®–°”®—¥

æ◊™πÈ”ÕÕ°®“°∫àÕª≈“∫â“ß ·≈–Õ“®µâÕß‡æ‘Ë¡ “√‡§¡’∑’Ë

‡À¡“– ¡„ππÈ”‡æ◊ËÕ≈¥ ¿“æ§«“¡‡ªìπ¥à“ß

3.  “√æ‘…À√◊Õ ‘Ëß¡’æ‘…

 “√æ‘…À√◊Õ ‘Ëß¡’æ‘… ∫“ß§√—Èß‡√“‰¡à “¡“√∂

µ√«®æ∫‰¥â ·¡â®–„™â«‘∏’‡§¡’·¬° °“√¥Ÿ¥´÷¡ “√æ‘…

‡°‘¥‰¥âßà“¬‚¥¬ºà“π∑“ßº‘«Àπ—ß¢Õßª≈“·≈–‡Àß◊Õ° °“√

æ‘®“√≥“·¬° “√æ‘…∑’ËÕ“®¡’Õ¬Ÿà„π‡§√◊ËÕß¡◊Õ ‡§√◊ËÕß„™â

 ”À√—∫‡≈’È¬ßª≈“ „Àâæ‘®“√≥“ ‘ËßµàÕ‰ªπ’È

1.) «— ¥ÿ¬“ß∑’Ë‡§≈◊Õ∫ ’µà“ßÊ ‡™àπ ∑àÕ¬“ß ∂—ß¬“ß

2.) πÈ”¬“‡™◊ËÕ¡«— ¥ÿ

3.)  ’µà“ßÊ∑’Ë¡’ Phenol º ¡

4.) ∂—ßªŸπ§«√·™àπÈ”∑‘Èß‰«â 14-25 «—π°àÕππ”

‰ª„™â

 “√ª√–°Õ∫‰π‚µ√‡®π´÷Ëßæ∫„π‡»…Õ“À“√

‚ª√µ’π Õÿ®®“√– ´“°æ◊™ ´“° —µ«å ∑’Ë ”§—≠‰¥â·°à

·Õ¡‚¡‡π’¬ ‰π‰µ√µå ‰π‡µ√µ ¬Ÿ‡√’¬ √–¥—∫µË”∑’Ë ÿ¥¢Õß
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 “√‡À≈à“π’È∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡ªìπæ‘…µàÕª≈“§◊Õ

·Õ¡‚¡‡π’¬ 0.2-0.5 ¡°. / ≈‘µ√¢ÕßπÈ”

‰π‰µ√µå 10-20 ¡°. / ≈‘µ√¢ÕßπÈ”

‰π‡µ√µ 100-300 ¡°. / ≈‘µ√¢ÕßπÈ”

„π°“√·µ°µ—«¢Õß¢Õß‡ ’¬∑’Ë¡’‰π‚µ√‡®π‡ªìπÕß§å

ª√–°Õ∫¬àÕ¡µâÕß°“√ÕÕ°´‘‡®π ∂â“À“°‰¡à¡’ÕÕ°´‘‡®π

°“√ √â“ß “√‰π‰µ√µå ·≈–‰π‡µ√µ®–≈¥≈ß ·Õ¡‚¡‡π’¬

®—¥‡ªìπ “√æ‘…∑’ËÕ—πµ√“¬∑’Ë ÿ¥ ®“°°“√∑¥≈Õß¢Õßπ—°

«‘∑¬“»“ µ√åæ∫«à“ ·Õ¡‚¡‡π’¬Õ‘ √–®–¡’§«“¡‡ªìπæ‘…

¡“°°«à“„π√Ÿª¢Õß ·Õ¡‚¡‡π’¬¡‰ÕÕÕπ ®”π«π·≈–

§«“¡‡ªìπæ‘…¢Õß·Õ¡‚¡‡π’¬¡‰ÕÕÕπ„π “√≈–≈“¬

¢Õß‡°≈◊Õ·Õ¡‚¡‡π’¬¢÷ÈπÕ¬Ÿà°—∫ pH ¢Õß “√≈–≈“¬π—Èπ

∂â“À“°«à“¡’ pH ¡“°°«à“ 9 ¢÷Èπ‰ª (Alkalosis) ®–

¡’·Õ¡‚¡‡π’¬Õ‘ √–‡æ‘Ë¡¡“°¢÷Èπ ´÷Ëßæ‘…¢Õß·Õ¡‚¡‡π’¬

π—Èπ¡’º≈µàÕ√–∫∫ª√– “∑¢Õßª≈“ ·≈–¬—ßÕ“®∑”„Àâ

‡Àß◊Õ°‡°‘¥ hyperplasia Õ’°¥â«¬

§≈Õ√’πÕ‘ √–

§≈Õ√’π‡ªìπ “√æ‘…°àÕ„Àâ‡°‘¥§«“¡√–§“¬‡§◊Õß

∑”Õ—πµ√“¬µàÕ‡Àß◊Õ° ‡π◊ÈÕ‡¬◊ËÕ∑’Ë„™â„π°“√À“¬„® ·≈–

Õ«—¬«–µà“ßÊ¢Õß√à“ß°“¬ §«“¡‡¢â¡¢âπ§≈Õ√’π¢π“¥ 0.2

-0.4 ¡°. / ≈‘µ√ ‡æ’¬ßæÕ∑’Ë®–‡°‘¥Õ—πµ√“¬ ·≈–∑”„Àâ

ª≈“µ“¬‰¥â∂â“·™à‰«âπ“πÊ πÈ”∑’Ë¡’§≈Õ√’π¡“°„™â

‚´‡¥’¬¡‰∑‚Õ —́≈‡øµ‡ªìπµ—«∑”„Àâ –‡∑‘π

‚≈À–

 “√ª√–°Õ∫¢Õß‡À≈Á°„ππÈ”∑’Ë¡’ ¿“æ§«“¡

‡ªìπ°√¥ ‡°‘¥°“√√«¡µ—«°—π ·≈–µ°µ–°Õπ‡ªìπ‡øÕ√‘°

‰Œ¥√Õ°‰´¥å ´÷Ëß®– – ¡Õ¬Ÿàµ“¡∫√‘‡«≥‡Àß◊Õ°¢≥–

ª≈“À“¬„® ‰ª∑”≈“¬Õ«—¬«–‡π◊ÈÕ‡¬◊ËÕ¢Õß√–∫∫À“¬„®

øïπÕ≈

‡ªìπ “√æ‘…¡’º≈µàÕ√–∫∫ª√– “∑Õ¬à“ß√ÿπ·√ß

‡™àπ ∂à“πÀ‘π, gas, coke, tar, cresol, phenic acid

øïπÕ≈≈–≈“¬„π‰¢¡—π ¥—ßπ—Èπ®÷ß – ¡Õ¬Ÿà„π‰¢¡—π¢Õß

ª≈“ °“√¥Ÿ¥´÷¡¢ÕßøïπÕ≈√«¥‡√Á«¡“° ·µà°“√¢—∫∂à“¬

ÕÕ°™â“Õ“®µâÕß„™â‡«≈“ª√–¡“≥ 7 «—π∂÷ß¢—∫∂à“¬À¡¥

¥’.¥’.∑’. (D.D.T.)

‡ªìπ “√æ‘…∑’Ë¡’º≈µàÕ√–∫∫ª√– “∑ „™â¶à“æ«°

·¡≈ßµà“ßÊ ¥’.¥’.∑’.¡—°„™â‡ªìπ¬“¶à“·¡≈ß„π°“√‡°…µ√

·≈–ªÉ“‰¡â ©’¥æàπ„πÕ“°“»À√◊Õµ“¡µ—« —µ«å‡æ◊ËÕ¶à“‡ÀÁ∫

‡À“ À¡—¥ ´÷Ëß°“√„™â¥’¥’∑’Õ¬à“ß°«â“ß¢«“ßπ’È ®÷ßÕ“®

≈–≈“¬ªπ„ππÈ”‰¥â ¥—ßπ—ÈπÕ—πµ√“¬®÷ßÕ“®‡°‘¥·°àª≈“

‰¥â‡™àπ°—π‡¡◊ËÕ‰¥â√—∫·À≈àßπÈ”∑’Ë¡’¥’¥’∑’≈–≈“¬ªπÕ¬Ÿà §«“¡

‡¢â¡¢âπ¢Õß¥’.¥’.∑’. „ππÈ”∑’Ë®–∑”Õ—πµ√“¬µàÕª≈“¡’¢π“¥

0.005 mg/l ¢Õß ¥’.¥’.∑’. ∫√‘ ÿ∑∏‘Ï ·µà§«“¡∑π∑“π

¢Õßª≈“·µà≈–™π‘¥‰¡à‡∑à“°—π„πª≈“∫“ß™π‘¥Õ“®∑π

‰¥â∂÷ß 0.2 mg/l

4. Nutritional and metabolic disturbance

‡ªìπ∑’Ë ‡¢â“„®«à“¢∫«π°“√ metabolism µâÕß

ª√–°Õ∫¥â«¬°“√¥Ÿ¥´÷¡¢ÕßÕ“À“√∑’Ë°‘π‡¢â“‰ª·≈–

Õ“À“√π—Èπ°Á‡°‘¥°“√¬àÕ¬·µ°µ—«·≈–¡’°“√ √â“ß¢÷Èπ

„À¡à¿“¬„π√à“ß°“¬ ´÷Ëß„π™à«ß¢Õß°“√‡ª≈’Ë¬π·ª≈ß

¢ÕßÕ“À“√¿“¬„π√à“ß°“¬®–¡’æ≈—ßß“πÕÕ°¡“ æ≈—ßß“π

‡À≈à“π’È®–‡ª≈’Ë¬π√Ÿª‰ª‡ªìπ°“√‡§≈◊ËÕπ‰À«¢Õß√à“ß°“¬

∑ÿ° à«π ¡’À≈—°°“√Õ¬Ÿà 3 ª√–°“√∑’Ë®–æ‘®“√≥“∂÷ß

matebolism ¢Õß√à“ß°“¬§◊Õ

1. Energy metabolism

¢∫«π°“√π’È‡°’Ë¬«¢âÕß°—∫®”π«πÕ“À“√∑’Ë°‘π‡¢â“‰ª

·≈–æ≈—ßß“π∑’Ë∂Ÿ°ª≈àÕ¬ÕÕ°¡“ ¿“¬À≈—ßÕ“À“√π’È∂Ÿ°

¬àÕ¬·≈–∂Ÿ°¥Ÿ¥´÷¡ “√Õ“À“√∑’Ë®”‡ªìππ—Èπ‰¥â·°à ‚ª√µ’π

§“√å‚∫‰Œ‡¥√µ ‰¢¡—π „πÕ—µ√“ à«π∑’Ë‡À¡“– ¡ ‡æ◊ËÕ

¥”√ß ¿“ææ≈—ßß“π¢Õß√à“ß°“¬

2. Anabolism

‡°’Ë¬«¢âÕß°—∫Õ“À“√∑’Ë®–π”‰ª √â“ß·≈–´àÕ¡·´¡

 à«π∑’Ë ÷°À√Õ¢Õß√à“ß°“¬ π”‰ª √â“ß‡´≈≈åµà“ßÊ πÈ”

¬àÕ¬∑’Ë ”§—≠ ŒÕ√å‚¡π ·≈–πÈ”‡≈◊Õ¥ œ≈œ Õ“À“√∑’Ë

®”‡ªìπ°àÕ‡æ◊ËÕ°àÕ„Àâ‡°‘¥ Anabolism ª√–°Õ∫¥â«¬

‚ª√µ’π §“√å‚∫‰Œ‡¥√µ ·≈–‰¢¡—π‡ªìπ à«π„À≠à ·µà¡’

∫“ßÕ¬à“ß¡“‡°’Ë¬«¢âÕß¥â«¬ §◊Õ «‘µ“¡‘π ‡°≈◊Õ·√àµà“ßÊ

‡π◊ËÕß®“°ª≈“‡ªìπ —µ«å‡≈◊Õ¥‡¬Áπ Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬

¢÷Èπ°—∫ ¿“æπÈ”√Õ∫Ê µ—« ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”¿“¬πÕ°

√à“ß°“¬Õ¬Ÿà„π ¿“æ∑’Ë‡À¡“– ¡°—∫ª≈“™π‘¥π—ÈπÊ
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¢∫«π°“√∑“ß‡§¡’√«¡∑—Èß Anabolism ®–‡æ‘Ë¡¢÷Èπ ¥—ß

π—Èπª≈“®–¡’ ÿ¢¿“æ ¡∫Ÿ√≥å‚¥¬· ¥ßÕÕ°∑“ßÕ—µ√“

°“√‡µ‘∫‚µ·≈–§«“¡·¢Áß·√ß ®÷ß§«√√—°…“√–¥—∫

Õÿ≥À¿Ÿ¡‘„ππÈ”π—Èπ„Àâ§ßÕ¬Ÿà‡ ¡Õ

3. Intermediate metabolism

3.1 Intermediate metabolism of carbohydrate

‡æ√“–§“√å‚∫‰Œ‡¥√µ‡¡◊ËÕ‡¢â“ Ÿà∑“ß‡¥‘πÕ“À“√®–

‡°‘¥°“√¬àÕ¬·µ°µ—«®π‰¥â “√Õ“À“√∑’Ë ‡√’¬°«à“

monosaccharide ∂Ÿ°¥Ÿ¥´÷¡ºà“πºπ—ß≈”‰ â‰ªµ“¡

°√–· ‚≈À‘µ‰ª¬—ßµ—∫ ‰ª – ¡∑’Ëµ—∫„π√Ÿª¢Õß‰°≈‚§‡®π

´÷Ëß‡ªìπ·À≈àß ”√Õß¢Õßæ≈—ßß“π µ—∫ “¡“√∂‡ª≈’Ë¬π

‰°≈‚§‡®π¡“‡ªìππÈ”µ“≈  ”À√—∫„π°≈â“¡‡π◊ÈÕ°Á¡’

‰°≈‚§‡®π – ¡Õ¬Ÿà‡™àπ°—π ‡¡◊ËÕ°≈â“¡‡π◊ÈÕ∑”ß“π

‰°≈‚§‡®π®–∂Ÿ°‡ª≈’Ë¬π ¿“æ‡ªìππÈ”µ“≈°≈Ÿ‚§  „π

∑’Ë ÿ¥®–∂Ÿ°‡ª≈’Ë¬π‰ª‡ªìπ lactic acid À√◊Õ pyruvic acid

´’Ëß°√–∫«π°“√µà“ß Ê π’È¡’ŒÕ√å‚¡πÀ≈“¬™π‘¥¡“§«∫§ÿ¡

„π ¿“æ∑’Ë‡°‘¥ fatty degeneration À√◊Õ‡°‘¥

æ¬“∏‘ ¿“æ‡π◊ËÕß®“°‚√§ Hemorrhagic septicemia æ∫

«à“‰¡à¡’°“√ – ¡‰°≈‚§‡®π∑’Ëµ—∫‡≈¬

3.2 Intermediat fat metabolism

‰¢¡—πª√–°Õ∫¥â«¬°√¥‰¢¡—π·≈– trivalent

alcohol glycerine ÷́Ëß°√¥‰¢¡—πÕ“®‡ªìπ™π‘¥Õ‘Ë¡µ—«

À√◊Õ‰¡àÕ‘Ë¡µ—« „πª≈“ à«π„À≠à®–‡ªìπ™π‘¥‰¡àÕ‘Ë¡µ—« ‡¡◊ËÕ

√à“ß°“¬µâÕß°“√æ≈—ßß“π ‰¢¡—π®–∂Ÿ° √â“ß‡ªìπ Hepatic

glycogen ¢≥–∑’Ë°√¥‰¢¡—π∂Ÿ°¬àÕ¬·µ°µ—«µàÕ‰ª

3.3 Intermediate protein metabolism

Amino acid ∑’Ë‡°‘¥®“°°“√ Proteolysis ∂Ÿ°

π”‰ª¬—ßµ—∫·≈–‡°‘¥ metabolism µàÕ‰ª„π‡´≈≈å

√–À«à“ß∑’Ë¢∫«π°“√ ≈∫“¬µ—«¢Õß‚ª√µ’π°”≈—ß¥”‡π‘π

Õ¬Ÿà ®–¡’ “√∑’Ë‡À≈◊Õ®“°°“√·µ°µ—«‡°‘¥¢÷Èπ ‡™àπ urea

°√¥‰¢¡—π ·≈–§“√å‚∫‰Œ‡¥√µÕ“®∂Ÿ° √àß¢÷Èπ ‡π◊ËÕß®“°

°“√·µ°µ—«¢Õß°√¥Õ–¡‘‚π

Metabolism disturbance ∑’Ë‡°‘¥¢÷Èπ„πª≈“Õ“®

‡°‘¥‡π◊ËÕß®“°

1. Õ—µ√“ à«π¢Õß “√Õ“À“√‰¡à‡À¡“– ¡

2. °“√¢“¥«‘µ“¡‘π

3. √–∫∫πÈ”¬àÕ¬º‘¥ª°µ‘

4. Õ«—¬«–À√◊ÕµàÕ¡µà“ßÊ ∑’Ë ‡°’Ë ¬«¢âÕß°—∫

metabolism ¡’¢π“¥ª°µ‘

5. °√√¡æ—π∏ÿå

6. æ¬“∏‘ ¿“æ¢Õß‚√§

¥—ßπ—Èπ„π°“√æ‘®“√≥“·°â‰¢ªí≠À“§«“¡º‘¥ª°µ‘

¢Õß metabolism µâÕß§”π÷ß∂÷ß ¿“ææ¬“∏‘«‘∑¬“

 √’√«‘∑¬“ ∏√√¡™“µ‘ ·≈–™π‘¥¢Õßª≈“

„π°“√‡≈’È¬ßª≈“π—Èπ ∂÷ß·¡â«à“®–®—¥ ¿“æ§«“¡

‡ªìπÕ¬Ÿà  ‘Ëß·«¥≈âÕ«„Àâ¥’∑’Ë ÿ¥·≈â«°Áµ“¡ °Á¬—ßæ∫«à“‡°‘¥

§«“¡º‘¥ª°µ‘‡°‘¥°—∫ª≈“Õ¬Ÿà‡ ¡Õ ∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ

fatty infiltration ¢ÕßÕ«—¬«–¿“¬„π ‚¥¬‡©æ“– à«π

¢Õß≈”‰ âµ—∫ ·≈–‡π◊ÈÕ‡¬◊ËÕ√–À«à“ßµ—∫ „πµ—∫Õ“®‡°‘¥

degeneration of cell ‡π◊ËÕß®“°¡’‰¢¡—π¡“° ‰¢¡—π∑’Ë

‡æ‘Ë¡¢÷Èπ®–‰ª∑”„Àâ‡´≈≈åµ—∫·∫π≈’∫·≈–‡ ’¬Àπâ“∑’Ë

‰ª „π°“√„ÀâÕ“À“√∑’Ë¡’‰¢¡—π Ÿß‡°‘π‰ª ·µàÕ“À“√

‚ª√µ’πµË” ¡’°“√ – ¡¢Õß°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‡æ‘Ë¡¡“°

¢÷Èπ ®πÕ“®∑”„Àâ‡ªìπæ‘…µàÕµ—∫∑”„Àâ‡°‘¥µ—∫·¢Áß·≈–

‰µÕ—°‡ ∫ µ—∫∑’Ë‡°‘¥ degerneration ®–¡’ ’‡À≈◊ÕßÀ√◊Õ ’

πÈ”µ“≈ªπ‡À≈◊Õß ·≈–Õ“®¡’∫√‘‡«≥∑’Ë‡ªìπ‡π◊ÈÕµ“¬√à«¡

¥â«¬ ª≈“®–· ¥ßÕ“°“√ÕàÕπ‡æ≈’¬ ÕàÕπ·Õ·≈–µ‘¥

‡™◊ÈÕ‚√§‰¥âßà“¬ °“√„ÀâÕ“À“√·°àª≈“®÷ßµâÕß§”π÷ß∂÷ß

 ¿“æ ¡¥ÿ≈¢Õß “√Õ“À“√‡æ◊ËÕªÑÕß°—π metabolic

disturbance ·≈– nutrition deficiency

4. Amino acid and vitamin requirement

Amino acid ‡ªìπÕ“À“√∑’Ë®”‡ªìπ·≈– ”§—≠¡“°

 ”À√—∫°“√¥”√ß™’æ ‡æ◊ËÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“

°√¥Õ–¡‘‚ππ’È¡’Õ¬Ÿà¡“°¡“¬À≈“¬™π‘¥ √à“ß°“¬®”‡ªìπ

µâÕß‰¥â√—∫°√¥Õ–¡‘‚π∑’Ë‡æ’¬ßæÕ ·≈–„πÕ—µ√“ à«π∑’Ë

‡À¡“– ¡ À“°¡’°√¥Õ–¡‘‚πµ—«Àπ÷Ëßµ—«„¥¢“¥·§≈π

Õ“®∑”„Àâ‡°‘¥ ¿“æ§«“¡º‘¥ª°µ‘µ“¡ ¿“æ¢Õß°“√

¢“¥°√¥Õ–¡‘ ‚ππ—Èπ „π°“√∑¥≈Õßæ∫«à“‡¡◊ËÕ

tryptophan ÷́Ëß‡ªìπ°√¥Õ–¡‘‚π®”‡ªìπ¢“¥·§≈π ®–

‡°‘¥ ¿“æ∑’Ë‡√’¬°«à“ Scoliosis ·≈– Lordosis °√¥Õ–
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¡‘‚π∑’Ë®”‡ªìπÕ¬à“ß¬‘Ëß„πª≈“¡’ 10 ™π‘¥ §◊Õ Arginine,

Histidine, Isoleucine, Leusine, Lysine, Methionine,

Phenylalanine, Threonine, Tryptophan ·≈– Valine

Õ—µ√“ à«π¢Õß°√¥Õ–¡‘‚π®”‡ªìπ·µà≈–Õ¬à“ß„πÕ“À“√

‚ª√µ’π®–µâÕßÕ¬à„π ¿“æ ¡∫Ÿ√≥å‡æ◊ËÕ∑’Ë√à“ß°“¬®–π”

‰ª„™âª√–‚¬™πå‡µÁ¡∑’Ë

ª√‘¡“≥§«“¡µâÕß°“√¢Õß°√¥Õ–¡‘‚π∑’Ë®”‡ªìπ

„πÕ“À“√‚ª√µ’π¡πÕ—µ√“ à«π∑’Ë‡À¡“– ¡¡’¥—ßπ’È

Arginine 2.5%, Histidine 0.7%, Isoleucine

1.0%, Leusine 1.5%, Lysine 2.1%, Methionine

0.5%, Phenylalanine 2.0%, Threonine 0.8%,

Tryptophan 0.2% ·≈– Valine 1.5%

Vitamin‡ªìπ “√∑’Ë√à“ß°“¬¢“¥‰¡à‰¥â ‡æ√“–∂â“

¢“¥®–‡°‘¥Õ“°“√¢Õß‚√§∑’Ë¢“¥«‘µ“¡‘πµ“¡≈—°…≥–

‡©æ“–¢Õß«‘µ“¡‘π·µà≈–™π‘¥ ®“°°“√∑¥≈Õß„πµà“ß

ª√–‡∑»‚¥¬„™âª≈“ Chonook salmon ‰¥â √ÿªº≈

§«“¡µâÕß°“√«‘µ“¡‘πµà“ß Ê ¢Õßª≈“‰«â¥—ßπ’È

Vitamin C 2-3 mg/kg/«—π

Thiamine 0.13-0.2 mg/kg/«—π

Rhiboflavin 0.75-1.0 mg/kg/«—π

Pyridoxine 0.38-0.43 mg/kg/«—π

Choline 50-60 mg/kg/«—π

Nicotinic acid 5-7 mg/kg/«—π

Pantothenic acid 1.3-2 mg/kg/«—π

Inositol 18-20 mg/kg/«—π

Biotin 0.03-0.04 mg/kg/«—π

Folic acid 0.1-0.15 mg/kg/«—π

B12 0.0002-0.0003 mg/kg/«—π

·µà„π∫“ß§√—Èßæ∫«à“ª≈“µâÕß°“√«‘µ“¡‘π Ÿß°«à“

√–¥—∫∑’Ë √ÿª‰«â ∑—Èßπ’È°Á‡π◊ËÕß®“° ¿“æ·«¥≈âÕ¡ ∂‘Ëπ∑’Ë

Õ ¬Ÿà Õ “»— ¬ °“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“µ“¡ ¿“«–

∏√√¡™“µ‘∑’Ë·µ°µà“ß°—π

‚√§µ‘¥‡™◊ÈÕ

‚√§∑’Ë‡°‘¥®“°æ¬“∏‘¿“¬πÕ°

1. Ichthyophthiriasis

‡ªìπ‚√§∑’Ëæ∫‰¥â∑—Èß„π·∂∫ª√–‡∑»‡¡◊ÕßÀπ“«

·≈–‡¡◊Õß√âÕπ ‡°‘¥°—∫ª≈“πÈ”®◊¥‰¥âÀ≈“¬™π‘¥ ¡—°

‡√’¬°°—π —ÈπÊ«à“ Ich À√◊Õ White spot disease ‚√§π’È

æ¬“∏‘µ—«·°àΩíßµ—«∑’Ëº‘«Àπ—ß·≈–∑”„Àâª≈“µ“¬‰¥â‡ªìπ

®”π«π¡“° √Ÿª√à“ß°≈¡§≈â“¬º≈ â¡‡¢’¬«À«“π¡’¢π

√Õ∫µ—« „π√–¬–µ—«‡µÁ¡«—¬®–¡’π‘«‡§≈’¬ ‡ªìπ√Ÿª‡°◊Õ°¡â“

æ∫Ωíßµ—«Õ¬Ÿàµ“¡‡Àß◊Õ° ·≈–™—Èπº‘«Àπ—ß ·≈–√–¬–µ—«

ÕàÕπ®–«à“¬Õ¬Ÿà„ππÈ”·≈–«à“¬‰ª∑’Ëµ—«ª≈“ „πª√–‡∑»

‰∑¬æ∫‰¥â∫àÕ¬„π™à«ßƒ¥ŸÀπ“« Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë Ÿß°«à“

30 Õß»“‡´≈‡´’¬  ®–æ∫‚√§π’È‰¥âπâÕ¬ √—°…“‰¥â‚¥¬

°“√„™âøÕ√å¡“≈’π‡¢â¡¢âπ 30 ppm. ·™àª≈“‰«â 24 ™—Ë«‚¡ß

πÕ°®“°π’È°“√‡ª≈’Ë¬π∂à“¬πÈ”∑ÿ°«—πÀ√◊Õ°“√¬â“¬ª≈“

‰ªÕ¬Ÿà∑’Ë„À¡à®–∑”„Àâµ—«ÕàÕπæ¬“∏‘‰ª‡°“–∑’Ëµ—«ª≈“‰¡à‰¥â

µ—«ÕàÕπ®–µ“¬¿“¬„π 2 «—π∂â“‰¡à¡’ª≈“

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§

‡°‘¥®“°‡™◊ÈÕ Ichthyophthirius multifillis √Ÿª√à“ß

¢Õß‡™◊ÈÕ¢÷ÈπÕ¬Ÿà°—∫√–¬–∑’Ëµ√«®æ∫ Õ“®¡’√Ÿª√à“ß°≈¡

À√◊Õ§≈â“¬≈Ÿ°·æ√å ¡’¢π“¥ 0.2-1 ¡¡. ·µà®–¡’°“√

‡ª≈’Ë¬π√Ÿª√à“ß‡¡◊ËÕ‡™◊ÈÕ≈ÿ°≈“¡‡¢â“ Ÿà‡Àß◊Õ°·≈–º‘«Àπ—ß

‚¥¬®–‡ÀÁπ à«π‰´‚µæ≈“´¡ ¬◊ËπÕÕ°‰ª∑“ß°“√

‡§≈◊ËÕπ∑’Ë¢Õß¡—π ®–‡ÀÁπ·°√πŸ≈ À¬“∫Ê ·≈– vacuoles

‡≈Á°Ê¡“°¡“¬ Macronucleus ¢π“¥„À≠à‡ªìπ√Ÿª

‡°◊Õ°¡â“ à«π Micronucleus ¢π“¥‡≈Á°·≈–¡—°À“‰¡àæ∫

‚¥¬‡™◊È Õ®– ‡§≈◊Ë Õπ‰À«µ≈Õ¥‡«≈“‚¥¬„™â´‘ ‡≈’ ¬

Ichthyophthirius multifilis

Õ“°“√∑“ß§≈’π‘§

ª≈“∑’ËªÉ«¬®–¡’®ÿ¥ ’¢“«ª°§ÿ≈¡Õ¬Ÿà ‡¡◊ËÕ‚√§

√ÿπ·√ß¢÷Èπ®ÿ¥¢“«Ê‡À≈à“π’È®–·ºà°√–®“¬µ‘¥°—π°≈“¬

‡ªìπ∫√‘‡«≥°«â“ßÕÕ°‰ª ·≈–µàÕ¡“®–¡’ à«π¢Õßº‘«Àπ—ß

≈Õ°À≈ÿ¥ §√’∫·π∫™‘¥≈”µ—« ª≈“®–«à“¬πÈ”º‘¥ª°µ‘

‡Õ“µ—«∂Ÿ°—∫µŸâ ‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕπ’È¡—°‡°‘¥¢÷Èπ‡¡◊ËÕ‡≈’È¬ß

ª≈“Õ¬à“ßÀπ“·πàπ·≈–¡’Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”µË” µ≈Õ¥®π
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°“√‰¡à‰¥â°—°°—πª≈“„À¡à‰«â°àÕππ”‰ªªπ°—∫ª≈“‡°à“

°“√«‘π‘®©—¬

‚¥¬°“√∑” wet smear ®“°‡Àß◊Õ°À√◊Õº‘«Àπ—ß

®“°ª≈“∑’Ë¬—ß¡’™’«‘µÕ¬ŸàÀ√◊Õª≈“∑’Ë‡æ‘Ëßµ“¬„À¡àÊ

≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“

æ¬“∏‘µ—«ÕàÕπ‡¢â“‰ªÕ¬Ÿà„π‡¬◊ËÕ∫ÿº‘« ·≈–®–‡°‘¥

epithelization ´÷Ëß‡¡◊ËÕµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå®–

 —ß‡°µ‡ÀÁπÀ≈—ß®“° 6 «—π‰ª·≈â« ·≈–®– —ß‡°µ‡ÀÁπ

¥â«¬µ“‡ª≈à“À≈—ß®“° 10-14 «—π‰ª·≈â« ‡™◊ÈÕ®–‡¢â“‰ª

∂÷ß™—Èπ basal membrane ‡∑à“π—Èπ ‰¡à‰ª∂÷ß™—Èπ dermis „π

∫√‘‡«≥∑’Ë¡’ epithelization ®–æ∫«à“π‘«‡§≈’¬ ¢Õß‡´≈≈å

®–‡√’¬ß°—π‰¡à‡ªìπ√–‡∫’¬∫

°“√√—°…“·≈–°“√§«∫§ÿ¡

‡™◊ÈÕ∑’Ë·°à®–∑”Õ—πµ√“¬µàÕª≈“‰¥âπâÕ¬°«à“µ—«

ÕàÕπ¢Õß‡™◊ÈÕ ·≈–‰¡à¡’¬“∑’Ë “¡“√∂¶à“æ¬“∏‘µ—«·°à‰¥â ‚¥

‰¡àµâÕß∑”≈“¬ª≈“ ‡æ√“–‡™◊ÈÕÕ¬Ÿà„µâ™—Èπ epidermis ¥—ß

π—Èπ°“√ªÑÕß°—π§«∫§ÿ¡®÷ß¡ÿàß‡πâπ‰ª∑’Ë‡™◊ÈÕµ—«ÕàÕπ ÷́Ëß‡ªìπ

free swimming infective bodies „πª≈“µŸâ„™â°“√·™à

¥â«¬ Trypaflavine ¢≥–‡¥’¬«°—π‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘„Àâ∂÷ß 30

Õß»“‡´≈‡´’¬  ‡π◊ËÕß®“°°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕπ’È„™â

‡«≈“∂÷ß 3  —ª¥“Àå ¥—ßπ—Èπ®÷ß§«√·™à¥â«¬¬“π’Èµ≈Õ¥

„πª≈“§“√åæ∑’ËªÉ«¬ ¡’°“√∑¥≈Õß„™â Malachite

Green 1 °√—¡µàÕπÈ” 10 ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√ ª√“°Ø

«à“‰¥âº≈¥’‚¥¬·™à‰«â 10 «—π πÕ°®“°π’È°“√ªÑÕß°—π∑’Ë‰¥â

º≈¥’§◊Õ°“√·¬°‡≈’È¬ßª≈“∑’Ë‰¥â¡“„À¡à ‰«â¥ŸÕ“°“√

4  —ª¥“Àå°àÕπ ·≈–§«√∑”§«“¡ –Õ“¥‡§√◊ËÕß¡◊Õ

‡§√◊ËÕß„™â ‚¥¬°“√·™à¥â«¬πÈ”¥à“ß∑—∫∑‘¡‡¢â¡¢âπ

2. Chilodonelliasis

‡ªìπ‚√§º‘«Àπ—ß·≈–‡Àß◊Õ°„πª≈“§“√åæ¡—°

ª√– ∫ªí≠À“‡ªìπª√–®”∑ÿ°ªï„πƒ¥ŸÀπ“«

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§

‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ Chilodonella cyprini ¡’

≈—°…≥–‡ªìπ√Ÿª‰¢à ·≈–∫“ß§√—Èßæ∫‡ªìπ√ŸªÀ—«„®¢π“¥

°«â“ß 45 ‰¡§√Õπ ¬“« 60 ‰¡§√Õπ Macronucleus

√Ÿª√’¡’¢π“¥„À≠à∂÷ßÀπ÷Ëß„π “¡¢Õß‡´≈≈å  à«π Micro-

nucleus ¡’≈—°…≥–°≈¡  ◊∫æ—π∏ÿå·∫∫‰¡àÕ“»—¬‡æ» ‚¥¬

·∫àßµ—«µ“¡§«“¡¬“«¡—πÕ“»—¬Õ“À“√®“°‡´≈≈åº‘«Àπ—ß

·≈–‡¬◊ËÕ∫ÿº‘«¢Õß‡Àß◊Õ°∑’Ë∂Ÿ°∑”≈“¬ °“√µ‘‡™◊ÈÕ‡°‘¥‚¥¬

µ‘¥®“°ª≈“ªÉ«¬‚¥¬µ√ß

Õ“°“√∑“ß§≈’π‘§

º‘«Àπ—ßª≈“ªÉ«¬®–¡’ ’øÑ“¢“« (bluish-white

opaqueness) ∫√‘‡«≥‡Àπ◊Õ§Õ¢÷Èπ‰ª®π∂÷ß∞“π¢Õß

§√’∫À≈—ß¡’≈—°…≥–πŸπ§≈â“¬Ωï „π√“¬∑’Ë‡ªìπ√ÿπ·√ß

º‘«Àπ—ßÕ“®À≈ÿ¥≈Õ°‡ªìπ·ºàπ ª≈“®–„™â≈”µ—«∂Ÿ°—∫ºπ—ßµŸâ

«à“¬πÈ”Õ¬à“ß°√– —∫°√– à“¬ „π√“¬∑’Ë‡ªìπ∑’Ë‡Àß◊Õ°

∑”„Àâª≈“À“¬„®≈”∫“°·≈–Õ“®µ“¬‰¥â ‡π◊ËÕß®“°

æ◊Èπ∑’Ë ”À√—∫·≈°‡ª≈’Ë¬π°ä“´≈¥≈ß

°“√«‘π‘®©—¬

‚¥¬°“√ªÑ“¬‡™◊ÈÕ®“°º‘«Àπ—ß·≈–‡Àß◊Õ°¢Õßª≈“

ªÉ«¬ „™â‡©æ“–ª≈“∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà‡∑à“π—Èπ ‡π◊ËÕß®“°‡™◊ÈÕ

™π‘¥π’È®–ÕÕ°®“°ª≈“∑’Ëµ“¬·≈â« ¬âÕ¡‡™◊ÈÕ¥â«¬ India ink

·≈â« àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå

≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“

‡™◊ÈÕ∑”„Àâ™—Èπ epidermis ‡ ’¬À“¬ ·≈–∑”≈“¬

‡¬◊ËÕ∫ÿº‘«‡Àß◊Õ°®π‡À≈◊Õ·µà‚§√ß°√–¥Ÿ°ÕàÕπ´’Ë‡Àß◊Õ°

°“√√—°…“·≈–ªÑÕß°—π

√—°…“‰¥â‚¥¬ Trypaflavine §«∫§ÿ¡°—∫°“√‡æ‘Ë¡

Õÿ≥À¿Ÿ¡‘„Àâ Ÿß¢÷Èπ¥÷ß 28 Õß»“‡´≈‡ ’́¬  ‡™◊ÈÕ®–µ“¬

¿“¬„π 10 ™—Ë«‚¡ß À√◊Õ·™à„π Aquarol ·™à 3 §√—ÈßÀà“ß

°—π 3 «—π ´÷Ëß„Àâº≈¥’ ”À√—∫°“√ªÑÕß°—π‚√§π’È  ”À√—∫

ª≈“µŸâπ—Èπ®–¡’À≈—°°“√ªØ‘∫—µ‘‚¥¬∑—Ë«‰ª§◊Õ

1. ‰¡à§«√‡≈’È¬ßª≈“Àπ“·πàπ‡°‘π‰ª §«√„™âπÈ” 5

≈‘µ√ µàÕª≈“ 1 µ—«

2.  ¿“«–µà“ßÊµâÕß‡À¡“– ¡ ‡™àπ ª√‘¡“≥

ÕÕ°´‘‡®π §«“¡‡ªìπ°√¥¥à“ß Õÿ≥À¿Ÿ¡‘ Õ“À“√

ª≈“∑’Ëπ”‡¢â“¡“‡≈’È¬ß„À¡à µâÕß·¬°‡≈’¬ß‰«âµà“ß

À“°°àÕπ

3. Monogenea À√◊Õª≈‘ß„ 

æ∫‰¥â„πª≈“ «¬ß“¡∑ÿ°™π‘¥ Monogenea ∑’Ë

µ√«®æ∫¡’À≈“¬™π‘¥ ‰¡à„™à¡’‡æ’¬ß·µà Dactylogyrus sp.
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·≈– Gyrodactylus sp. ¥—ß∑’ËÀ≈“¬§π‡¢â“„®°—π‡∑à“π—Èπ

§«“¡®√‘ß‡ªìπ‡æ’¬ß 2  °ÿ≈ „π®”π«πÀ≈“¬Ê °ÿ≈∑’Ë

µ√«®æ∫ ·µà„π∑’Ëπ’È¢Õ„Àâ√Ÿâ®—°°—π„ππ“¡°≈ÿà¡ Mono-

genea À√◊Õª≈‘ß„ ‡∑à“π’È°àÕπ Monogenea  “¡“√∂

°”®—¥‰¥â‚¥¬„™âøÕ√å¡“≈’π‡¢â¡¢âπ 30 ppm. ·™à 2 «—π

4. Digenea À√◊Õ æ¬“∏‘„∫‰¡â (Flukes)

®“°°“√µ√«®À“ª√ ‘µ¿“¬πÕ°„πª≈“ «¬ß“¡

 àßÕÕ°æ∫ Digenea „π√–¬–µ—«ÕàÕπ√–¬– Metacercaria

‡∑à“π—Èπ ‚¥¬®–‡¢â“ cyst Ωíßµ—«Õ¬Ÿà∑’Ë‡Àß◊Õ° ·≈–°≈â“¡

‡π◊ÈÕº‘«µ—« æ∫‰¥â„πª≈“‡°◊Õ∫∑ÿ°™π‘¥·µàæ∫¡“°„π

ª≈“À“ß‰À¡â ª≈“®’π ª≈“∑√ß‡§√◊ËÕß ª≈“°“·¥ß

‡π◊ËÕß®“° Digenea ®–Ωíßµ—«Õ¬Ÿà„µâ™—Èπº‘«Àπ—ß®÷ß‰¡à

 “¡“√∂∑”°“√√—°…“‰¥â

5. Lernaea sp. À√◊Õ ÀπÕπ ¡Õ

®–æ∫‡©æ“–‡æ»‡¡’¬‡∑à“π—Èπ∑’Ë‡ªìπª√ ‘µ ·≈–®–

æ∫‰¥â‡©æ“–„πª≈“¡’‡°≈Á¥ ‚¥¬ÀπÕπ ¡Õ®–„™â à«π

À—«∑’Ë¡’≈—°…≥–§≈â“¬ ¡ÕΩíß‡¢â“‰ªµ“¡‚§π§√’∫ ´Õ°

‡°≈Á¥ æ∫‰¥â„πª≈“¡’‡°≈Á¥‡°◊Õ∫∑ÿ°™π‘¥

6. Argulus sp. À√◊Õ‡ÀÁ∫ª≈“

√Ÿª√à“ß·∫π°≈¡¥â“πÀ≈—ß‚§âß¡π ¡’ ’‡¢’¬«ªπ

‡À≈◊ÕßÀ√◊ÕπÈ”µ“≈ æ∫‡°“–Õ¬Ÿàµ“¡º‘«µ—« “¡“√∂¡Õß

‡ÀÁπ‰¥â¥â«¬µ“‡ª≈à“æ∫‰¥â„πª≈“¡’‡°≈Á¥‡°◊Õ∫∑ÿ°™π‘¥

 ”À√—∫ª√ ‘µ„π°≈ÿà¡ Copepod ·≈– °≈ÿà¡ Branchiura

π’È “¡“√∂√—°…“‰¥â‚¥¬°“√·™à ¥‘æ‡∑Õ√å‡√Á°´å 0.25 ppm.

 —ª¥“Àå≈–§√—Èß 4  —ª¥“Àå µ‘¥µàÕ°—π πÕ°®“°π’È°“√

µ√«®æ∫ª√ ‘µ„π°≈ÿà¡µà“ßÊ¥—ß∑’Ë°≈à“«¡“·≈â« ¬—ßµ√«®

æ∫‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ‰«√— Õ’°¥â«¬§◊Õ ‚√§ Lymphocystis

À√◊Õ ‚√§∑â“«· πª¡ Õ“°“√‚√§π’È§◊Õ ¡’µÿà¡ ’¢“«‡≈Á°

¢÷Èπ‡ªìπ°√–®ÿ° Õ¬Ÿàµ“¡§√’∫À≈—ß §√’∫À“ß ·≈–≈”µ—«

µ√«®æ∫„πª≈“µ–°√—∫ ·≈–ª≈“‡ ◊ÕæàππÈ” ´÷Ëß‚√§π’È

‡¡◊ËÕ‡ªìπ¡“°·≈â«°Á “¡“√∂√—°…“„ÀâÀ“¬‰¥â ·µà∂â“¬—ß

‰¡à‡ªìπ‰¡à¡“°π—°

‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ·∫§∑’‡√’¬

ë ‚√§ Motile Aeromonas Disease

 “‡Àµÿ¢Õß‚√§ (Etiological agent)

‡°‘¥®“°‡™◊ÈÕ Aeromonas hydrophila ‡√’¬°«à“

Motile aeromonas disease ÷́Ëß‡ªìπ∑’Ë¬Õ¡√—∫°—π∑—Ë«‰ª

µ—Èß·µà §.».1974 ‡π◊ËÕß®“°‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥π’È

‡§≈◊ËÕπ∑’Ë‰¥â‚¥¬„™â Polar flagella ≈—°…≥–¢Õß‚√§‡¡◊ËÕ

‡™◊ÈÕ‡¢â“‰ª„π°√–· ‡≈◊Õ¥·≈–º≈‘µ “√æ‘… (Toxins)

‚√§π’Èæ∫‰¥âÕ¬à“ß°«â“ß¢«“ß„π∑ÿ°ª√–‡∑»∑’Ë¡’°“√‡≈’È¬ß

√Ÿª· ¥ß Monogenea À√◊Õª≈‘ß„ 

√Ÿª· ¥ß Argulus sp. À√◊Õ‡ÀÁ∫ª≈“
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ª≈“πÈ”®◊¥ ·≈–‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥‚√§√–∫“¥

„πª≈“√«¡∑—Èß„π —µ«å‡≈◊Õ¥‡¬ÁπÕ◊ËπÊ À≈“¬™π‘¥ §«“¡

√ÿπ·√ß¢Õß‡™◊ÈÕ®–µà“ß°—πµ“¡·À≈àß∑’ËÕ¬Ÿà  ®÷ß¡’™◊ËÕæâÕß

Õ’°À≈“¬™◊ËÕ ”À√—∫‚√§∑’Ë‡°‘¥®“°·∫§∑’‡√’¬™π‘¥π’È‚¥¬

‡√’¬°µ“¡Õ“°“√¢Õßª≈“À√◊Õ —µ«åªÉ«¬ ‰¥â·°à

1. hemorrhagic septicemia ∑”„Àâª≈“ªÉ«¬¡’

Õ“°“√µ°‡≈◊Õ¥ ‡°‘¥°—∫ª≈“‡¢µ√âÕπ∑—Ë«Ê ‰ª ‡™àπ ª≈“

‰π (Cyprinus carpio)

2. red sore disease „πª≈“ Pike (Esox lucius)

3. bacteria septicemia ‡ªìπ≈—°…≥–Õ“°“√∑’Ë¡’

‡™◊ÈÕ·∫§∑’‡√’¬·æ√à‰ª¬—ßÕ«—¬«– à«πµà“ßÊ µ“¡°√–· 

‡≈◊Õ¥

4. red pest ∫√‘‡«≥¥â“π∑âÕß¢Õßª≈“¡—°¡’ ’·¥ß

·≈–‡≈◊Õ¥§—Ëß (dermal hyperemia)

5. rubella ª≈“§“√åø„π¬ÿ‚√ªµ–«—πµ° Õ“°“√

∑âÕß¡“π (ascites) ·≈–‡™◊ÈÕ·æ√à‰ªµ“¡°√–· ‡≈◊Õ¥

6. freshwater eel disease æ∫„πª≈“‰À≈ µ°

‡≈◊Õ¥‡ªìπ®ÿ¥‡≈Á°Ê (petechial hemorrhage) ∫√‘‡«≥

∑âÕß

7. red-leg disease „π°∫

√Ÿª√à“ß (morphology)

‡ªìπ·∫§∑’‡√’¬·°√¡≈∫ √Ÿª√à“ß‡ªìπ·∑àß —Èπµ√ß

¢π“¥§«“¡¬“«‚¥¬∑—Ë«‰ªª√–¡“≥ 1.0-1.5 ‰¡§√Õπ

À√◊Õ 2-4.5 ‡∑à“¢Õß§«“¡°«â“ß · â (Flagellum) ¡—°

¡’‡æ’¬ß 1 ‡ âπ∑’Ëª≈“¬‡´≈≈å®÷ß “¡“√∂‡§≈◊ËÕπ∑’Ë‰¥â ‰¡à

 √â“ß ªÕ√å ‰¡à √â“ß “√ ’ (pigment) ‰¡à¡’·§ª´Ÿ≈

≈—°…≥–‚§‚≈π’·µ°µà“ß°—π∫â“ß∫πÕ“À“√ TSA ‚¥¬

∑—Ë«‰ª¡’≈—°…≥–°≈¡ º‘«‡√’¬∫ µ√ß°≈“ß‚§âßπŸπ  ’¢“«

π«≈ ¡—°Õ¬Ÿà‡ªìπ‡´≈≈å‡¥’Ë¬«À√◊Õ‡ªìπ§Ÿà ∫“ß§√—Èßæ∫‡ªìπ

 “¬ —Èπ Ê

§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’ (biochemical properties)

§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’§≈â“¬°—∫·∫§∑’‡√’¬„π

§√Õ∫§√—« Enterobacteraceae ‡®√‘≠‰¥â¥’„πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ∑—Ë«Ê ‰ª  “¡“√∂„™â “√Õ‘π∑√’¬å‡ªìπ·À≈àß

Õ“À“√·≈–„Àâæ≈—ßß“π ‡®√‘≠‰¥â∑—Èß„π ¿“æ∑’Ë¡’·≈–

‰¡à¡’ÕÕ°´‘‡®π ‡ª≈’Ë¬π‰π‡µ√∑„Àâ‡ªìπ‰π‰µ√∑å‰¥â

‡®√‘≠‰¥â„πÕÿ≥À¿Ÿ¡‘™à«ß°«â“ß µË” ÿ¥ 0-5 Õß»“

‡´≈‡ ’́¬   Ÿß ÿ¥ 38-45 Õß»“‡´≈‡ ’́¬  Õÿ≥À¿Ÿ¡‘∑’Ë

‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µª√–¡“≥ 25-30 Õß»“

‡´≈‡ ’́¬  ™à«ß§«“¡‡ªìπ°√¥¥à“ß (pH) 5.5-9.0

πÕ°®“°π’È¬—ß “¡“√∂º≈‘µ extracellular enzymes ÷́Ëß

‡ªìπªí®®—¬∑’Ë∑”„Àâ·∫§∑’‡√’¬™π‘¥π’È¡’§«“¡√ÿπ·√ß·≈–

 “¡“√∂∑¥ Õ∫§«“¡√ÿπ·√ß‰¥â ‰¥â·°à

Hemolysins ∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß·µ° ∫πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ∑’Ëº ¡‡≈◊Õ¥ (Blood agar) ®–ª√“°Ø clear

zone ‡ªìπ∫√‘‡«≥°«â“ß√Õ∫Ê ‚§‚≈π’

πÕ°®“°π’È¬—ß “¡“√∂ √â“ß Resistance (R)

factor ‚¥¬∂à“¬∑Õ¥∑“ß Plasmid ∑”„Àâ‡™◊ÈÕ¡’§«“¡

√ÿπ·√ß¡“°¢÷Èπ Cytochrome oxidase test „Àâº≈‡ªìπ

∫«°  “¡“√∂ √â“ßÕ‘π‚¥≈ (Indol) ‡®√‘≠‡µ‘∫‚µ‰¥â¥’

∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡©æ“–™π‘¥ (Selective media) §◊Õ

Rimler-Shotts (RS) medium ∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 35

Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß ®–‰¥â‚§‚≈π’

 ’‡À≈◊Õß

RS medium ª√–°Õ∫¥â«¬°√¥Õ–¡‘‚π∫“ß™π‘¥

·≈–‡µ‘¡ªØ‘™’«π–‚π‚«‰∫‚Õ ‘́π (Novobiocin) ≈ß‰ª

¥â«¬‡æ◊ËÕ™à«¬„Àâ “¡“√∂·¬°‡™◊ÈÕ A.hydrophila ÕÕ°

®“°·∫§∑’‡√’¬æ«°Õ◊ËπÊ ‰¥âßà“¬¢÷Èπ „Àâº≈∂Ÿ°µâÕß

ª√–¡“≥ 94% ‡π◊ËÕß®“°‰¡à “¡“√∂·¬°‡™◊ÈÕ·∫§∑’‡√’¬

Citrobacter spp. ´÷Ëß‡ªìπ H2S-variable ‰¥â ·≈–

Õ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥π’È‰¡à “¡“√∂·¬°‡™◊ÈÕ A.hydrophila

™π‘¥∑’Ë‰«µàÕ¬“ªØ‘™’«π–‚π‚«‰∫‚Õ´‘π ·≈–„Àâ‡Õπ‰´¡å

Lysine carboxylase ‰¥â πÕ°®“°π’È¬—ß‰¡à “¡“√∂·¬°

„Àâ‡ÀÁπ§«“¡·µ°µà“ß√–À«à“ß A.hydrophila °—∫ Vibrio

Group F À√◊Õ EF6 ÷́Ëß·∫§∑’‡√’¬æ«° Vibrio  à«π„À≠à

·æ√à°√–®“¬Õ¬Ÿà∑—Ë«‰ª„ππÈ”°√àÕ¬·≈–∑–‡≈

°“√·æ√à°√–®“¬‚√§

‚√§ Motile aeromonas ¡’°“√·æ√à°√–®“¬∑—Ë«

‚≈°  à«π„À≠àæ∫„ππÈ”®◊¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß·À≈àß
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πÈ”∑’Ë¡’ª√‘¡“≥Õ‘π∑√’¬ “√¡“° πÈ”∑‘Èß®“°·À≈àß™ÿ¡™π

πÈ”°√àÕ¬∑’Ë¡’§«“¡‡§Á¡‰¡à‡°‘π 10 æ’æ’∑’πÕ°®“°π’È¬—ß

æ∫„π¥‘π¥â«¬

™π‘¥¢Õß —µ«å∑’Ë‰«µàÕ°“√µ‘¥‡™◊ÈÕ (Susceptible

species)

 —µ«åÀ≈“¬™π‘¥‡ªìπ‚√§π’È‰¥â·°à

ª≈“πÈ”®◊¥·≈–ª≈“∑–‡≈ (‡ªìπ‚√§‡π◊ËÕß®“°‡™◊ÈÕ

A. hydrophila ∑’Ë‡®√‘≠‡µ‘∫‚µ„π∑’Ë¡’§«“¡‡§Á¡‰¥â) ‡™àπ

ª≈“‰π (Cyprinus carpio) ª≈“ «¬ß“¡πÈ”®◊¥∑ÿ°™π‘¥

√«¡∑—Èß ª≈“¥ÿ° °∫ ßŸ ®√–‡¢â ‡µà“ µ–æ“∫πÈ”

°“√√–∫“¥¢Õß‚√§

°“√√–∫“¥¢Õß‚√§π’È¡’§«“¡‡°’Ë¬«¢âÕß°—∫§«“¡

‡§√’¬¥‡ªìπÕ¬à“ß¡“° ª°µ‘æ∫‡™◊ÈÕ A. hydrophila

„π·À≈àßπÈ”∑—Ë«Ê ‰ª·≈–„π≈”‰ â¢Õßª≈“ª°µ‘ À“°

·À≈àßπÈ”π—ÈπÕ¬Ÿà„π ¿“«– ¡¥ÿ≈‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥π’È®–

‰¡à∑”„Àâ‡°‘¥ªí≠À“°—∫ª≈“ ·µà‡¡◊ËÕ„¥°Áµ“¡∑’Ë¡’ “‡Àµÿ

∑”„Àâ ¿“«– ¡¥ÿ≈‡ª≈’Ë¬π·ª≈ß‰ª ‰¥â·°à ‡™◊ÈÕ‚√§‡æ‘Ë¡

ª√‘¡“≥¢÷Èπ À√◊Õ ¿“æ·«¥≈âÕ¡‡ª≈’Ë¬π·ª≈ß‰ª„π∑“ß

∑’Ë‰¡à¥’®–∑”„Àâª≈“‡°‘¥§«“¡‡§√’¬¥‚Õ°“ ∑’Ëª≈“®–

‡ªìπ‚√§°Á¡’¡“°¢÷Èπ

 ¿“æ·«¥≈âÕ¡∑’Ë ”§—≠‰¥â·°à Õÿ≥À¿Ÿ¡‘ „π‡¢µ

Àπ“«ª≈“∑’Ë¡’‡™◊ÈÕ A. hydrophila Õ¬Ÿà„π√à“ß°“¬ (Latent

infection) ®–‰¡à‡ªìπ‚√§‡¡◊ËÕ‡≈’È¬ß„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘µË”°«à“

7-8 Õß»“‡´≈‡ ’́¬  Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”µË”≈ß‡ªìπ‡Àµÿ„Àâ

ª≈“°‘πÕ“À“√πâÕ¬≈ß °“√ √â“ß¿Ÿ¡‘§ÿâ¡°—πÕ¬Ÿà„π√–¥—∫

µË”°«à“ª°µ‘ °“√µ“¬πâÕ¬ ·µà‚√§√–∫“¥‡¡◊ËÕÕÿ≥À¿Ÿ¡‘

¢ÕßπÈ”‡æ‘Ë¡¢÷Èπ‡°‘π 12-14 Õß»“‡´≈‡ ’́¬  ·∫§∑’‡√’¬

‡æ‘Ë¡®”π«πÕ¬à“ß√«¥‡√Á« ·µà°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π¢Õß

ª≈“‡æ‘Ë¡Õ¬à“ß™â“Ê ‰¡à‰¥â —¥ à«π°—π°—∫ª√‘¡“≥‡™◊ÈÕ

·∫§∑’‡√’¬ ‚√§π’È√–∫“¥Õ¬à“ß√«¥‡√Á«„πª≈“∑’Ëµ‘¥‡™◊ÈÕ

A. hydrophila ·≈–ÕàÕπ·Õ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ

ª≈“‡§√’¬¥·≈–¡’‡™◊ÈÕª√‘¡“≥¡“°„ππÈ”‡ªìπ “‡Àµÿ

„Àâ°“√µ“¬‡æ‘Ë¡¢÷Èπ ‚√§√–∫“¥„πª√–‡∑»‰∑¬πà“

 —ß‡°µ«à“¡—°®–‡°‘¥¢÷Èπ„π™à«ßª≈“¬ƒ¥ŸΩπµàÕ°—∫µâπƒ¥Ÿ

Àπ“« ∑”„Àâ ¿“æ·«¥≈âÕ¡‡ª≈’Ë¬π·ª≈ß‰ª„π‡«≈“

Õ—π√«¥‡√Á« „π√Õ∫«—πÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ∂÷ß 28 Õß»“

‡´≈‡´’¬  ª≈“‰¡àÕ“®ª√—∫µ—«‰¥â∑—π ·≈–À≈—ß®“°πÈ”

∑à«¡¡—°®–‡°‘¥‚√§√–∫“¥

πÕ°®“°π’È °“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ ª≈“

∑’Ë∫Õ∫™È”®“°°“√¢π àß ¡’∫“¥·º≈º‘«Àπ—ß·≈–‡Àß◊Õ°

∂Ÿ°∑”≈“¬‡π◊ËÕß®“°ª√ ‘µ §ÿ≥ ¡∫—µ‘¢ÕßπÈ”‰¡à‡À¡“– ¡

‡™àπ ª√‘¡“≥ÕÕ°´‘‡®π∑’Ë≈–≈“¬„ππÈ”µË”‡°‘π‡ªìπ‡«≈“

π“π Ê ª√‘¡“≥ Unionized ammonia (NH3) „ππÈ”¡’

¡“°‡°‘π¡“µ√∞“π (0.025 ppm.) °“√ªπ‡ªóôÕπ¢Õß

 “√¡≈æ‘… ‡≈’È¬ßª≈“Àπ“·πàπ‡°‘π‰ª¡’¢Õß‡ ’¬¢—∫∂à“¬

ÕÕ°¡“ª√‘¡“≥¡“° „ÀâÕ“À“√¡“°‡°‘π‰ª ®π‡À≈◊Õ

µ°§â“ß„π∫àÕÀ√◊Õ°√–™—ß ‡ªìπ “‡Àµÿ„Àâª√‘¡“≥

ÕÕ°´‘‡®π≈–≈“¬„ππÈ”≈¥πâÕ¬≈ß  ‘Ëß‡À≈à“π’È®–‡ªìπ

 “‡Àµÿ‚πâ¡π”„Àâª≈“ÕàÕπ·Õ·≈–‡§√’¬¥ ‡ªî¥‚Õ°“ „Àâ

‡™◊ÈÕ·∫§∑’‡√’¬‡¢â“‰ª∑”Õ—πµ√“¬‰¥â

°≈‰°°“√‡°‘¥‚√§ Motile aeromonas

°“√‡°‘¥‚√§ Motile aeromonas ‡π◊ËÕß®“°

A. hydrophila ‡ªìπ°“√µ‘¥‡™◊ÈÕ„π√–∫∫¿“¬„πµ—«ª≈“

(System infection) ‡™◊ÈÕ·∫§∑’‡√’¬¡—°®–‡¢â“‰ª∑“ßª“°

¬°‡«âπ‡¡◊ËÕº‘«Àπ—ßÀ√◊Õ‡Àß◊Õ°∂Ÿ°∑”≈“¬ ‡™◊ÈÕπ’È°Á‡¢â“‰ª‰¥â

®–‰ª‡æ‘Ë¡®”π«π„π≈”‰ â·≈–∫√‘‡«≥∑’Ë‡¢â“‰ª ·≈â«·æ√à

°√–®“¬µ“¡°√–· ‡≈◊Õ¥∑—Ë«√à“ß°“¬ ª≈“§“√åæ∑’Ë‡ªìπ

‚√§µ‘¥‡™◊ÈÕ™π‘¥π’È ·∫§∑’‡√’¬®–‡æ‘Ë¡®”π«πÕ¬à“ß

√«¥‡√Á«„π∑“ß‡¥‘πÕ“À“√ À≈Õ¥‡≈◊Õ¥ ·≈–·æ√à‰ª∑ÿ°

‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’‡≈◊Õ¥‰ªÀ≈àÕ‡≈’È¬ß À≈—ß®“°π—Èπºπ—ßÀ≈Õ¥

‡≈◊Õ¥∂Ÿ°∑”≈“¬ µ°‡≈◊Õ¥ æ≈“ ¡“‰À≈ ÷́¡ÕÕ°¡“

 – ¡√–À«à“ß‡´≈≈å„µâ‡°≈Á¥∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥π—Èπ

∫«¡πÈ” ‡°≈Á¥µ—ÈßæÕß (Lepidorthosis) ·µà®“°

√“¬ß“π°≈‰°°“√‡¢â“ Ÿàµ—«ª≈“¢Õß‡™◊ÈÕ A. hydrophila „π

ª√–‡∑»‰∑¬æ∫«à“ª≈“∫Ÿà®”π«π¡“°∑’Ë‡ªìπ‚√§√–¬–

µà“ßÊ«‘°“√¢Õß‚√§∑’Ë‡¥àπ™—¥∑’Ë ÿ¥§◊Õ·º≈∑’Ëº‘«Àπ—ß ¡’

µÿà¡·¥ßÀ√◊Õµÿà¡Ωï (Vesicle) ‡≈Á°Ê‡°‘¥¢÷Èπ°àÕπ µàÕ¡“

®–·µ°ÕÕ°‡°‘¥‡ªìπ·º≈‡ªî¥ ·ª≈≈ÿ°≈“¡¢¬“¬«ß

°«â“ßÕÕ°‰ª · ¥ß«à“°“√µ‘¥‚√§‡©æ“–∑’Ë∑’Ë®ÿ¥„¥®ÿ¥

Àπ÷Ë ß„π∫√‘ ‡«≥‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«¢Õßµ—«ª≈“ ‚¥¬°“√
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‡≈Á¥≈Õ¥ºà“π‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«‡¢â“‰ª ‰¡à‰¥â‡¢â“ Ÿà¿“¬„πµ—«

ª≈“°àÕπ·≈â«®÷ß Ÿà√–∫∫À¡ÿπ‡«’¬π‡≈◊Õ¥·≈â«®÷ß¡“°àÕ

·º≈µ“¡º‘«Àπ—ß∑’À≈—ß  à«π°≈‰°°“√‡≈Á¥≈Õ¥ºà“π

‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«¢Õßµ—«ª≈“‰¥âÕ¬à“ß‰√π—Èπ¬—ß‰¡à‡ªìπ∑’Ë

∑√“∫°—π ¢Õ¬◊π¬—π∑’Ë ”§—≠ª√–°“√Àπ÷Ëß§◊Õ Aeromonas

‡ªìπ‡™◊ÈÕ™π‘¥‡¥’¬«∑’Ë “¡“√∂·¬°‰¥â®“°µÿà¡Ωï∑’Ë¬—ß‰¡à

·µ°·∑∫∑ÿ°µÿà¡ ·≈–µ√«®‰¡àæ∫‡™◊ÈÕ·∫§∑’‡√’¬„¥Ê„π

µ—«Õ¬à“ß‡≈◊Õ¥·≈–Õ«—¬«–¿“¬„π∑’Ë ”§—≠„πª≈“‡°◊Õ∫

∑—ÈßÀ¡¥∑’Ëπ”¡“»÷°…“

Õ“°“√¢Õß‚√§

Õ“°“√‚¥¬∑—Ë«‰ª¢Õß‚√§ Motile aeromonas

‡π◊ËÕß®“°‡™◊ÈÕ A. hydrophilla ·∫àßÕÕ°‰¥â‡ªìπ 4 °≈ÿà¡

¥—ßµàÕ‰ªπ’È

1. Õ“°“√√ÿπ·√ß·∫∫‡©’¬∫æ≈—π (Acute) ª≈“

®–µ“¬Õ¬à“ß√«¥‡√Á«¡“°‚¥¬‰¡àª√“°ØÕ“°“√¿“¬πÕ°

„Àâ‡ÀÁπÀ√◊Õ¡’Õ“°“√‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ Õ«—¬«–

¿“¬„π¡’‡≈◊Õ¥§—Ëß ∫√‘‡«≥≈”‰ â à«πª≈“¬µ°‡≈◊Õ¥ ‡¬◊ËÕ

∫ÿ™àÕß∑âÕß·≈–°≈â“¡‡π◊ÈÕµ°‡≈◊Õ¥‡ªìπ®ÿ¥‡≈Á°Ê °“√

√–∫“¥¢Õß‚√§‡°‘¥¢÷Èπ¿“¬„π 1 À√◊Õ 2 «—π ‡π◊ËÕß¡“

®“°§«“¡‡§√’¬¥∑’Ë‡°‘¥®“°°“√¢π àß °“√∑’Ëª≈“Õ¬Ÿà

√«¡°—πÕ¬à“ßÀπ“·πàπ ·≈–°“√∑’ËÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”‡æ‘Ë¡¢÷Èπ

2. Õ“°“√√ÿπ·√ß·∫∫‡©’¬∫æ≈—π·≈–¡’Õ“°“√

∫«¡πÈ” (Dropsy) ‡ªìπ·º≈æÕß (Blisters), ¡’Ωï ,

‡ ° ≈Á ¥ µ—È ß æ Õ ß , µ“‚ªπ (Exophtha lmia) °“√

‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ¥—ß°≈à“«‡ªìπº≈¡“®“° “√æ‘…

(Toxin) ∑’Ë·∫§∑’‡√’¬ √â“ß¢÷Èπ ª≈“®–µ“¬¿“¬„π 1- 2

«—πÀ≈—ß®“°¡’Õ“°“√¥—ß°≈à“«

3. Õ“°“√‡√◊ÈÕ√—ß·∫∫¡’·º≈≈÷°∂÷ß™—Èπ°≈â“¡‡π◊ÈÕ

(Chronic ulcerous) √–¬–·√°·º≈Õ“®®–µ◊Èπ ¡’¢π“¥

‡≈Á° µàÕ¡“¢¬“¬¢π“¥¢÷Èπ·≈–≈÷°≈ß‰ª∂÷ß™—Èπ°≈â“¡‡π◊ÈÕ

ª≈“∑’Ë√Õ¥µ“¬®“°Õ“°“√¥—ß°≈à“« à«π¡“°®–¡’·º≈

‡ªìπ ’¥”‡ÀÁπ‰¥â™—¥

4. ª≈“‰¡à· ¥ßÕ“°“√¢Õß‚√§ (Latent form) ‰¡à

 “¡“√∂‡ÀÁπÕ“°“√∑—Èß¿“¬πÕ°·≈–¿“¬„π ·µà

 “¡“√∂·¬°‡™◊ÈÕ·∫§∑’‡√’¬‰¥â®“°Õ«—¬«–¿“¬„π·≈–

‡¬◊ËÕ∫ÿ™àÕß∑âÕß ‡ªìπµâπ ª≈“‡À≈à“π’È¡—°®– √â“ß¿Ÿ¡‘§ÿâ¡

°—π ”À√—∫·∫§∑’‡√’¬ A. hydrophilla  “¬æ—π∏ÿåπ—ÈπÊ·≈–

‡ªìπæ“À–¢Õß‚√§ (Carrier)

 ”À√—∫„πª√–‡∑»‰∑¬æ∫«à“ ‚√§µ‘¥‡™◊ÈÕ à«π

„À≠à‡°‘¥®“° A. hydrophilla ∑”§«“¡‡ ’¬À“¬„Àâ·°àºŸâ

‡≈’È¬ßª≈“¡“°∑’Ë ÿ¥ ¡—°®–µ√«®æ∫‡™◊ÈÕπ’È„π —µ«åπÈ”∑’Ë¡’

·º≈‡√◊ÈÕ√—ß ‡°‘¥‡π◊ÈÕµ“¬·≈–·º≈‡πà“ ‡™◊ÈÕ·∫§∑’‡√’¬

™π‘¥π’È®–∑”„Àâª≈“πÈ”®◊¥™π‘¥µà“ßÊ‡ªìπ‚√§‡¡◊ËÕª≈“

ÕàÕπ·Õ Õ“°“√¢Õß‚√§¡’∫“¥·º≈∫π≈”µ—«·≈–§√’∫

°√àÕπ¡’‡≈◊Õ¥‰À≈´÷¡ÕÕ°¡“ µ—∫ ‰µ ·≈–¡â“¡∫«¡‚µ°

«à“ª°µ‘ µ°‡≈◊Õ¥„πÕ«—¬«–¿“¬„π∑—ÈßÀ¡¥

°“√«‘π‘®©—¬‚√§

 “¡“√∂«‘π‘®©—¬‚√§π’È‰¥â®“°ª≈“∑’Ëª√“°ØÕ“°“√

µ‘¥‡™◊ÈÕ·≈â«∑”°“√·¬°‡™◊ÈÕ·≈–®”·π°™π‘¥¢Õß

·∫§∑’‡√’¬ A. hydrophilla ‡ªìπ·∫§∑’‡√’¬·°√¡≈∫·≈–

 “¡“√∂·¬°‡™◊ÈÕ‰¥â®“°∫√‘‡«≥·º≈·≈–Õ«—¬«–‡ªÑ“À¡“¬

‡™àπ µ—∫ ¡â“¡ πÈ”„π™àÕß∑âÕß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß®“°‰µ

∑”°“√‡æ“–‡™◊ÈÕ‚¥¬ streak ∫π RS-medium À√◊Õ

Trypticase soy agar (TSA) ·≈– “¡“√∂‡®√‘≠‡µ‘∫‚µ

‰¥â¥’∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∏√√¡¥“ ·µà RS-medium ‡ªìπ

Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡©æ“– ”À√—∫ A. hydrophilla ∂÷ß·¡â«à“

RS-medium ®–‰¡à “¡“√∂·¬° A. hydrophilla ÕÕ°

®“° Vibrio group F À√◊Õ EF6 °Áµ“¡ ·µà‚¥¬∑—Ë«Ê‰ª

∂â“ª≈“¡’Õ“°“√¢Õß‚√§·∫∫ bacterial hemorrhage

√Ÿª· ¥ßª≈“∑’Ëµ‘¥‡™◊ÈÕ A. hydrophilla
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septicemia ·≈–æ∫·∫§∑’‡√’¬·°√¡≈∫‡§≈◊ËÕπ∑’Ë‰¥â

√Ÿª√à“ß‡ªìπ·∑àß —Èπ ‰´‚µ‚§√¡ÕÕ° ‘́‡¥ ∫«°  “¡“√∂

„™âπÈ”µ“≈„π ¿“æ∑’Ë¡’·≈–‰¡à¡’Õ“°“»‰¥â ‡®√‘≠„π

Õ“À“√∑’Ë¡’ Vibriostat 0/129 ‡™◊ÈÕ™π‘¥π—Èπ§◊Õ

A. hydrophilla Õ¬à“ß·πàπÕπ §«“¡·µ°µà“ß√–À«à“ß

A. hydrophilla °—∫ §◊Õ A. hydrophilla ‡§≈◊ËÕπ∑’Ë‰¥â ·µà

A. salmonicida ‰¡à‡§≈◊ËÕπ∑’Ë

°“√√—°…“·≈–°“√§«∫§ÿ¡‚√§

°“√√—°…“‚√§µ‘¥‡™◊ÈÕ Motile aeromonas ‚¥¬

∑—Ë«‰ª„™â

- Oxytetracycline º ¡„πÕ“À“√„πÕ—µ√“ 55

¡‘≈≈‘°√—¡µàÕª≈“ 1 °‘‚≈°√—¡µàÕ«—π ‡ªìπ‡«≈“ 10 «—π

- Sulfamerazine 264 ¡‘≈≈‘°√—¡µàÕª≈“ 1

°‘‚≈°√—¡ º ¡„πÕ“À“√‡ªìπ‡«≈“ 3 «—π µ“¡¥â«¬ 154

¡‘≈≈‘°√—¡µàÕª≈“ 1 °‘‚≈°√—¡ ‡ªìπ‡«≈“Õ’° 11 «—π

- Enrofloxacine hydrochloride ¢π“¥ 10

¡°./≈‘µ√ µ‘¥µàÕ°—π 5 «—π

°“√ªÑÕß°—π

°“√ªÑÕß°—π‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥‡æ◊ËÕ∑’Ë®–≈¥Õ—µ√“°“√

µ“¬¢Õßª≈“®“°‚√§π’È‡æ√“–ª≈“∑’Ë‡ªìπ‚√§µ‘¥‡™◊ÈÕ

√—°…“¬“°·≈– ‘Èπ‡ª≈◊Õß¡“° ‡π◊ËÕß®“° A. hydrophilla

®–∑”„Àâª≈“‡ªìπ‚√§‡¡◊ËÕ‡°‘¥§«“¡‡§√’¬¥ ®– —ß‡°µ‰¥â

«à“À≈—ß®“°°“√¢π àß≈Ÿ°ª≈“ ‡¡◊ËÕª≈àÕ¬≈ß‡≈’È¬ß„À¡à®–

¡’ª≈“µ“¬‡ªìπ®”π«π¡“°„π™à«ß —ª¥“Àå·√°·¡â«à“®–

·™àª≈“„π¬“µâ“π®ÿ≈™’æ‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ°Áµ“¡

°“√≈¥§«“¡∫Õ∫™È”®“°°“√§—¥‡≈◊Õ°ª≈“‡æ◊ËÕ∫√√®ÿ„π

¿“™π–·≈–‰¡à„ àª≈“·πàπ®π‡°‘π‰ª µ≈Õ¥®π°“√„ à

‡°≈◊Õ·°ß„πª√‘¡“≥ 0.1-0.5% (¢÷ÈπÕ¬Ÿà°—∫¢π“¥¢Õß

ª≈“) ®– “¡“√∂≈¥Õ—µ√“°“√µ“¬‰¥â¡“° ·¡â«à“§«“¡

‡¢â¡¢âπ¢Õß‡°≈◊Õ„π√–¥—∫π’È®–‰¡à “¡“√∂¶à“‡™◊ÈÕ

·∫§∑’‡√’¬‰¥â°Áµ“¡ ·µà‡°≈◊Õ®– “¡“√∂§«∫§ÿ¡ ¡¥ÿ≈

¢Õß‰ÕÕÕπ„πµ—«ª≈“ À√◊Õ∑¥·∑π§≈Õ‰√¥å‰ÕÕÕπ∑’Ë

ª≈“‡ ’¬‰ª‡π◊ËÕß®“°Õ“°“√‡§√’¬¥ ®“°√“¬ß“π°“√

«‘®—¬ à«π¡“°®–æ∫«à“‡¡◊ËÕª≈“‡§√’¬¥ª√‘¡“≥§≈Õ‰√¥å

‰ÕÕÕπ„π‡≈◊Õ¥®–≈¥≈ß πÕ°®“°π—Èπ‡°≈◊Õ “¡“√∂≈¥

§«“¡‡ªìπæ‘…¢Õß·Õ¡‚¡‡π’¬·≈–‰π‰µ√∑å∑’Ë – ¡‡æ‘Ë¡

¢÷Èπµ“¡‡«≈“„π¢≥–∑’Ë¢π àß‰¥â

‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ√“

ë ‚√§Saprolegniasis

‡ªìπ‚√§√“∑’Ë‡°‘¥¢÷Èπ°—∫ª≈“·≈–‰¢àª≈“ ∑’Ë ¡’

 “‡Àµÿ¡“®“°‡™◊ÈÕ√“„π·ø¡‘≈’Ë Saprolegniaceae ™π‘¥

¢Õß‡™◊ÈÕ√“∑’Ë∑”„Àâ‡°‘¥‚√§Õ¬Ÿà„π °ÿ≈ Saprolegnia,

Achlya À√◊Õ Dictyuchus „π∫“ß§√—Èß‡√’¬°™◊ËÕ‚√§π’È«à“

Achlyaiasis ∂â“«‘π‘®©—¬æ∫«à“¡’ “‡Àµÿ¡“®“° Achlya ∑—Èß

Saprolegnia ·≈– Achlya ¡’§«“¡§≈â“¬§≈÷ß°—π¡“°

∑“ß¥â“π≈—°…≥–·≈–√Ÿª√à“ß Àπà«¬ ◊∫æ—π∏ÿå¢Õß

Dictyuchus ·µ°µà“ß‰ª®“°Àπà«¬ ◊∫æ—π∏ÿå¢Õß

Saprolegnia ·≈– Achlya ·µà≈—°…≥–¢Õß‚√§

Dictyuchiasis „πª≈“·≈–‰¢àª≈“®–‡À¡◊Õπ°—∫‚√§∑’Ë

‡°‘¥®“° Saprolegnia ·≈– Achlya °“√µ√«® Õ∫¥â«¬

°≈âÕß®ÿ≈∑√√»πå‡æ’¬ßÕ¬à“ß‡¥’¬« “¡“√∂∫Õ°‡™◊ÈÕ√“∑’Ë

‡ªìπµ—«∑”„Àâ‡°‘¥‚√§‰¥â °“√√—°…“‚√§∑’Ë‡°Õ¥®“°‡™◊ÈÕ

√“‡À≈à“π’È‡À¡◊Õπ°—π ¥—ßπ—Èπ®÷ß‡√’¬°™◊ËÕ√«¡Ê°—π«à“

Saprolegniasis À√◊Õ‡√’¬°«à“ fish fungus disease À√◊Õ

fungus disease

‡™◊ÈÕ√“∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§

√“„π·ø¡‘≈’Ë Saprolegniaceae æ∫‰¥â∑—Ë«‚≈°

Õ“®®–‡√’¬°«à“√“πÈ” (water mold) æ∫§√—Èß·√°„ππÈ”

®◊¥·µà¡’∫“ß™π‘¥‡®√‘≠‰¥â„ππÈ”°√àÕ¬∑’Ë¡’§«“¡‡§Á¡ 2.8

 à«π„πæ—π à«π (ppt.) ·µà‰¡àæ∫„ππÈ”∑–‡≈∑’Ë¡’§«“¡

‡§Á¡ Ÿß°«à“ 3.5  à«π„πæ—π à«π ¡’À≈“¬™π‘¥æ∫Õ¬Ÿà„π

¥‘π∑’Ë™◊Èπ

√“ à«π¡“°„π·ø¡‘≈’Ëπ’È‡ªìπæ«° saprophyte ∫π

Õ‘π∑√’¬«—µ∂ÿ∑’Ëµ“¬·≈â« ™π‘¥¢Õß√“∑’Ë∑”„Àâ‡°‘¥‚√§„π

ª≈“‡ªìπ∑—Èßæ«° saprophyte ·≈– facultative parasite

‡™◊ÈÕ√“∑’Ë∑”„Àâ‡°‘¥‚√§ Saprolegniasis §◊Õ

Saprolegnia parasitica, Achlya hoferi, Dictyuchus sp.

·≈–¡’™π‘¥Õ◊ËπÊ∑’ËÕ¬Ÿà„π °ÿ≈‡À≈à“π’È°√–®“¬∑—Ë«‰ª„π‚≈°

≈—°…≥–¢Õß√“‡À≈à“π’È§◊Õ ‡ªìπ‡ âπ„¬¡’¢π“¥¬“« ·µ°
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·¢πß·≈–‰¡à¡’ºπ—ß°—Èπ√–À«à“ß‡´≈≈å ¡’°“√ ◊∫æ—π∏ÿå

·∫∫‰¡àÕ“»—¬‡æ»‚¥¬°“√ √â“ß zoosporangia ∫π

fertile hyphae  zoosporangia ¡’≈—°…≥–¬“«‡√’¬« ·≈–

¡’‡ âπºà“»Ÿπ¬å°≈“ß„À≠à°«à“‡ âπ„¬Õ◊ËπÊ ¡’ºπ—ß 2 ™—Èπ

¿“¬„π¡’ zoospore √Ÿª∑√ß°≈¡ sporangia ¢Õß

S. parasitica ·≈– A. hoferi ®–·µ°ÕÕ°·≈â«ª≈àÕ¬

zoospore ≈ß ŸàπÈ”À√◊Õ¥‘π„π¢≥–∑’Ë zoosporangia ¬—ß

µ‘¥Õ¬Ÿà∫π hyphae  à«π zoosporangia ¢Õß Dictyuchus

sp. ®–À≈ÿ¥ÕÕ°®“° hyphae ‡¡◊ËÕ‡®√‘≠‡µÁ¡∑’Ë  primary

zoospore ¢Õß S. parasitica À√◊Õ A. hoferi Õ“® √â“ß

cyst ·≈≈â«ª≈àÕ¬ secondary zoospore ‡ªìπ®”π«π¡“°

secondary zoospore π’È “¡“√∂ßÕ°‡ªìπ hyphae „À¡à

µàÕ‰ª  zoosporangia ¢Õß Dictyuchus sp. ∑’Ë¬—ßµ‘¥Õ¬Ÿà∫π

hyphae ¡’°“√ √â“ß cyst Àÿâ¡ zoospore ·≈â«º≈‘µ

secondary zoospore °àÕπ∑’Ë®–ª≈àÕ¬ÕÕ°¿“¬πÕ° √“

·µà≈–™π‘¥∑’Ë°≈à“«∂÷ß “¡“√∂ √â“ß zoospore ‰¥â‡ªìπ

®”π«π¡“°·≈– “¡“√∂‡°‘¥°“√µ‘¥µàÕ‰¥â∑—È ß„π

≈—°…≥–∑’Ë‡ªìπ saprophyte Õ¬Ÿà„ππÈ”∑’Ë¡’ª≈“Õ¬ŸàÀ√◊Õ

∫πµ—«ª≈“ ‰¢àª≈“ °“√ ◊∫æ—π∏ÿå·∫∫Õ“»—¬‡æ»¢Õß‡™◊ÈÕ

√“·µà≈–™π‘¥¥—ß°≈à“«π’È‡°‘¥¢÷Èπ‰¥â

°“√·æ√à°√–®“¬¢Õß‚√§

∑—Èß zoospore ·≈– mycelium ¢Õß S. parasitica ,

A. hoferi À√◊Õ Dictyuchus sp. æ∫∑—Ë«‰ª∑ÿ°·Ààß„π‚≈°

zoospore  “¡“√∂µ‘¥‰ª°—∫¢ππ° ¢π —µ«å ≈¡ À√◊Õ

°√–· πÈ” ¥—ßπ—Èπ°“√‡°‘¥‚√§ Saprolegniasis „πª≈“

À√◊Õ‰¢àª≈“‡°‘¥‰¥âµ≈Õ¥‰ª

™π‘¥¢Õßª≈“∑’Ë‡ªìπ‚√§

ª≈“πÈ”®◊¥·≈–πÈ”°√àÕ¬∑ÿ°™π‘¥ ·≈–‰¢àª≈“¡’

‚Õ°“ ∑’Ë®–‡ªìπ‚√§ Saprolegniasis ‰¢àª≈“∑’Ë¬—ß¡’™’«‘µ

Õ¬Ÿà‰¡à§àÕ¬µ‘¥‡™◊ÈÕ√“ Saprolegnia ·µà‰¢àª≈“∑’Ë‡ ’¬®–

‡ªìπÕ“À“√ ”À√—∫°“√‡®√‘≠¢Õß‡™◊ÈÕ√“

°“√√–∫“¥¢Õß‚√§

 “‡Àµÿ‡∫◊ÈÕßµâπ¢Õß°“√‡°‘¥‚√§ Saprolegniasis

‰¥â·°à Õ—πµ√“¬∑’Ë‡°‘¥¢÷Èπ·°àº‘«Àπ—ß §√’∫ ·≈–‡Àß◊Õ° Õ“®

®–‡π◊ËÕß¡“®“°ª√ ‘µ¿“¬πÕ°  “√¡≈æ‘…µà“ßÊ °“√

‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘ À√◊Õ°“√‡ª≈’Ë¬π·ª≈ß§«“¡

‡ªìπ°√¥¥à“ß  ‘Ëßµà“ßÊ‡À≈à“π’È‡ªìπªí®®—¬‡∫◊ÈÕßµâπ∑’Ë

∑”„Àâ‡™◊ÈÕ√“‡¢â“‰ª∑”Õ—πµ√“¬µàÕ‰ª ®÷ß∂◊Õ«à“‡™◊ÈÕ√“

æ«°π’È‡ªìπ secondary infection ∫àÕ¬§√—Èß‡√“®–æ∫«à“

‡™◊ÈÕ√“®–‡°‘¥√à«¡À√◊ÕÀ≈—ß®“°‚√§µ‘¥‡™◊ÈÕ®“°·∫§∑’‡√’¬

µà“ßÊ

Zoospore ¢Õß Saprolegnia ®– √â“ß‡ âπ„¬

ª°§≈ÿ¡‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰¥â√—∫∫“¥‡®Á∫À√◊Õ∫√‘‡«≥∑’Ë‡™◊ÈÕ√“

∫ÿ°√ÿ° ·≈–°√–®“¬ÕÕ°‰ª„π‡π◊ÈÕ‡¬◊ËÕ∑’Ëª°µ‘´÷ËßÕ¬Ÿà

√Õ∫Ê·≈â«ª≈àÕ¬‡Õπ‰´¡åÕÕ°¡“¬àÕ¬‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥π—Èπ

‡ âπ„¬¢Õß√“®–°√–®“¬ÕÕ°‰ª‡√◊ËÕ¬Ê®π°√–∑—Ëß

‡ âπ„¬≈ß‰ª„ππÈ”∑’ËÕ¬Ÿà√Õ∫Ê∑”„Àâ¥Ÿ§≈â“¬°—∫ªÿ¬ΩÑ“¬

ª°§≈ÿ¡≈”µ—« ∂â“‡°‘¥∑’Ë∫√‘‡«≥‡Àß◊Õ°Õ“®∑”„Àâª≈“

µ“¬‰¥â‡π◊ËÕß®“°®–‰ª¢—¥¢«“ß°“√À“¬„®

ª≈“∑’Ëµ“¬®–‡ªìπÕ“À“√ ”À√—∫°“√‡®√‘≠¢Õß

‡™◊ÈÕ√“ ·≈–°“√ √â“ß zoospore ∑”„Àâ®”π«π zoospore

„ππÈ”‡æ‘Ë¡¢÷Èπ‡ªìπ®”π«π¡“° ¡’‚Õ°“ ∑’Ë®–‡¢â“‰ª∑”

Õ—πµ√“¬ª≈“µ—«Õ◊Ëπ∑’Ë∫“¥‡®Á∫‡æ’¬ß‡≈Á°πâÕ¬

‰¢àª≈“∑’Ëµ“¬‡ªìπÕ“À“√∑’Ë‡À¡“–µàÕ°“√‡®√‘≠¢Õß

Saprolegnia zoospore ‡æ’¬ßÀπ÷Ëß zoospore  “¡“√∂

‡√‘Ë¡¡’°“√‡®√‘≠‡µ‘∫‚µ∫π‰¢àª≈“π’È‰¥â °≈ÿà¡¢Õß‡ âπ„¬

®–°√–®“¬ÕÕ°®“°‰¢à≈ß ŸâπÈ”∑’ËÕ¬Ÿà√Õ∫Ê·≈–‡ âπ„¬∑’Ë

‡°‘¥Õ¬Ÿà∫π‰¢àª≈“∑’Ëµ“¬π’È®–‰ª¢—¥¢«“ß°“√À“¬„®¢Õß

‰¢àª≈“∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà‰¥â ∑”„Àâ‰¢àª≈“∑’Ë¡’™’«‘µπ—Èπµ“¬

·≈–∂Ÿ°∫ÿ°√ÿ°‚¥¬√“µàÕ‰ª

°“√‡®√‘≠‡µ‘∫‚µ¢Õß√“∫πª≈“∑’Ë¬Õ¡√—∫‡™◊ÈÕÀ√◊Õ

‰¢àª≈“¢÷ÈπÕ¬Ÿà°—∫Õÿ≥À¿Ÿ¡‘¢ÕßπÈ” Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡Õ

¬Ÿà√–À«à“ß 15-30 Õß»“‡´≈‡´’¬  ·µà‡®√‘≠‡µ‘∫‚µ

Õ¬à“ß√«¥‡√Á«∑’ËÕÿ≥À¿Ÿ¡‘ 18-26 Õß»“‡´≈‡ ’́¬  ·≈–

‡®√‘≠‡µ‘∫‚µ™â“∑’ËÕÿ≥À¿Ÿ¡‘ 0-15 Õß»“‡´≈‡´’¬ 

Õ“°“√∑“ß§≈’π‘§

ª≈“À√◊Õ‰¢àª≈“∑’Ë‡ªìπ‚√§ Saprolegniasis ®–¡’

≈—°…≥–§≈â“¬ªÿ¬ΩÑ“¬ ’¢“«Õ¡‡∑“®π∂÷ß ’‡∑“Õ¡πÈ”µ“≈

‡®√‘≠Õ¬Ÿà∫πº‘«Àπ—ß §√’∫ ‡Àß◊Õ° µ“ À√◊Õ∫π‰¢àª≈“

∫“ß§√—È ß ‡™◊ÈÕ√“Õ“®®–∫ÿ°√ÿ°≈÷°≈ß‰ª„π‡π◊ÈÕ‡¬◊ËÕ
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°≈â“¡‡π◊ÈÕ„µâº‘«Àπ—ß À√◊Õ‡™◊ÈÕ√“‡°‘¥®“°¿“¬„π·≈â« àß

‡ âπ„¬ÕÕ°¡“¿“¬πÕ°∑’Ëº‘«Àπ—ß

°“√«‘π‘®©—¬‚√§

ª≈“∑’Ëµ‘¥‡™◊ÈÕ√“ —ß‡°µ‰¥âßà“¬®“°≈—°…≥–§≈â“¬

ªÿ¬ΩÑ“¬ ’¢“«Õ¡‡∑“‡®√‘≠Õ¬Ÿà∫πº‘«Àπ—ßÀ√◊Õ∫π‰¢àª≈“

∑’Ëµ“¬·≈â« ·≈–‡æ◊ËÕ§«“¡·πàπÕπ πÈ”µ—«Õ¬à“ß‡ âπ„¬

®“°µ—«ª≈“À√◊Õ‰¢àª≈“¡“ àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå

®–æ∫‡ âπ„¬∑’Ë·µ°·¢πß ‰¡à¡’ºπ—ß°—Èπ√–À«à“ß‡´≈≈å ∑’Ë

ª≈“¬ ÿ¥¢Õß‡ âπ„¬®–¡’ zoospore primary zoospore ¡’

· â 2 ‡ âπ ¡’‡°√“–Àÿâ¡ ¿“¬„π¡’ secondary zoospore

°“√√—°…“·≈–§«∫§ÿ¡‚√§

°“√§«∫§ÿ¡‚√§ Saprolegniasis ‚¥¬°“√°”®—¥

 “‡Àµÿ‡∫◊ÈÕµâπ∑’Ë∑”„Àâ‡°‘¥‚√§À√◊Õ§«∫§ÿ¡ ¿“«–

·«¥≈âÕ¡„Àâ¥’

°“√√—°…“∑’Ëπ‘¬¡°—π‚¥¬„™â “√‡§¡’ ‰¥â·°à

- malachite green (zine-free) ‡¢â¡¢âπ 0.1

 à«π„π≈â“π à«π 24 ™—Ë«‚¡ß

- ‡ª≈’Ë¬π∂à“ππÈ”Õ¬à“ß ¡Ë”‡ ¡Õ

‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ‰«√— 

ë Koi Herpes Virus (KHV)

„πªí®®ÿ∫—π ¡’‚√§∑’Ë‡°‘¥¢÷Èπ°—∫ª≈“ «¬ß“¡∑’ËÕ“®

∑”„ÀâºŸâ∑’Ë®–‡≈’È¬ßÀ√◊Õ°”≈—ß‡≈’È¬ßª≈“ «¬ß“¡Õ¬Ÿà‡°‘¥

§«“¡ –æ√÷ß°≈—«‰¥—π—Ëπ§◊Õ Koi Herpes Virus ÷́Ëßæ∫

√“¬ß“π„πª≈“ «¬ß“¡¢ÕßÕ‘ √“‡Õ≈·≈–≠’ËªÿÉπ ·µà‰¡à

Õ“®«‘π‘®©—¬‰¥â«à“ ‚√§π’È‡°‘¥„π≠’ËªÿÉπÀ√◊Õ‰¡à ‡æ’¬ß·µà√Ÿâ«à“

ª≈“ «¬ß“¡®“°ª√–‡∑»¢â“ßµâπªÉ«¬‡ªìπ‚√§π’È ·≈–

µÕππ’Èæ∫«à“ ºŸâ·∑π®”Àπà“¬ª≈“ «¬ß“¡„π California,

Ohio, Louisville, Atlanta, Texas, Chicago, New York,

Indiana, Nevada, Arizona, Verginia ·≈– Florida µà“ß

°Áæ∫«à“ ¡’ª≈“¢Õßµ—«‡ÕßªÉ«¬‡ªìπ‚√§π’È  à«π„π

ª≈“∑Õß‰¡àæ∫°“√‡°‘¥‚√§ ‚√§ Koi Herpes Virus

π—∫‡ªìπ‚√§∑’Ë ”§—≠‚√§Àπ÷Ëß„πª≈“§“√åæ ‡π◊ËÕß®“°¡’

Õ—µ√“°“√µ“¬ Ÿß °àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬∑“ß‡»√…∞°‘®

‡ªìπÕ¬à“ß¡“° ∑’Ë USA ªï 2003 ‚√§ KHV ∑”ª≈“µ“¬

¡“° „πª√–‡∑»‰∑¬ ¬—ß‰¡à‡§¬¡’√“¬ß“π°“√‡°‘¥‚√§

·µà°Á§«√√–¡—¥√–«—ß ‡π◊ËÕß®“°¡’°“√π”‡¢â“ª≈“§“√åæ

®“°µà“ßª√–‡∑» ¡’√“¬ß“π°“√‡°‘¥‚√§π’È§√—Èß·√°„π

ª√–‡∑»Õ‘ √“‡Õ≈„πªï 2541 ®“°π—Èπ‰¥â·æ√à√–∫“¥

‰ª„πÀ≈“¬ª√–‡∑» ‰¥â·°à ‡∫≈‡¬’Ë¬¡ ‡¥π¡“√å§ Õ—ß°ƒ…

‡¬Õ√¡π’ ‡π‡∏Õ·≈π¥å ≈à“ ÿ¥„π‡¥◊Õπµÿ≈“§¡ 2546 ‰¥â

¡’°“√√–∫“¥§√—Èß„À≠à„πª√–‡∑»≠’ËªÿÉπ∑’Ë®—ßÀ«—¥ Ibaraki

∑“ßµ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß°√ÿß‚µ‡°’¬« ´÷Ëß¢âÕ¡Ÿ≈

∑“ß°“√¢à“«√“¬ß“π«à“ ª≈“§“√åæµ“¬∂÷ß 1.124 µ—π

‡ ’¬À“¬‡ªìπ‡ß‘π 280 ≈â“π‡¬π

‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§

‡°‘¥®“°‡™◊ÈÕ‰«√—  Herpes ‡ªìπ™π‘¥¢Õß DNA

virus ∑’Ë∑”„Àâ‡°‘¥‚√§°—∫ª≈“‰¥â¡“°∑’Ë ÿ¥‚√§·º≈æÿæÕß

∑’Ë‡°‘¥°—∫ª≈“§“√åæ (Carp pox) ∑’Ë‡ªìπ “‡Àµÿ„Àâ‡°‘¥

°âÕπ‡π◊ÈÕ„ Ê ‰¡àπà“¥Ÿ„πÕ“°“»∑’Ë‡¬Áπ¢÷Èπ ¡’™◊ËÕ«à“

Cyprinid Herpes Virus (CHV) ‰¡à§«√ —∫ π°—∫ KHV

™◊ËÕ¢Õß KHV ‰¡à‰¥â∂Ÿ°π”¡“„™â°—πÕ¬à“ß·æ√àÀ≈“¬ ·≈–

ºŸâ∑’Ë‡™◊ËÕ«à“‚√§π’È‰¡à‰¥â¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ‰«√—  Herpes

™Õ∫∑’Ë®–„™â KV ‡√’¬°·∑π¡“°°«à“

‡™◊ÈÕ®– “¡“√∂°àÕ‚√§∑’ËÕÿ≥À¿Ÿ¡‘µË”‰¥â¥’°«à“∑’Ë

Õÿ≥À¿Ÿ¡‘ Ÿß (‰¡à‡°‘π 30 Õß»“‡´≈‡´’¬ ) Õÿ≥À¿Ÿ¡‘

‡ªìπªí®®—¬ ”§—≠∑’Ë∑”„Àâ‡°‘¥√–¬–Àà“ß√–À«à“ß exposure

√Ÿª· ¥ßª≈“∑’Ë¡’√Õ¬‚√§∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ√“
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°—∫ onset ‚¥¬∑’ËÕÿ≥À¿Ÿ¡‘µË”∑”„Àâ‡™◊ÈÕ‰«√—  Herpes

virus ¥”√ß™’«‘µ‰¥â¬“«¢÷Èπ ‚√§¡—°‡°‘¥∑’ËÕÿ≥À¿Ÿ¡‘√–À«à“ß

18-28 Õß»“‡´≈‡´’¬ 

™π‘¥¢Õßª≈“∑’Ë‡ªìπ‚√§

‚√§ Koi Herpes Virus ‡°‘¥‰¥â„πª≈“§“√åæ∑—Ë«‰ª

ª≈“‰π ·≈–ª≈“ «¬ß“¡Õ◊ËπÊ Õ’°À≈“¬™π‘¥

Õ“°“√∑“ß§≈‘π‘§

 à«π„À≠àª≈“®–‰¥â√—∫‡™◊ÈÕ®“°°“√ —¡º— ª≈“ªÉ«¬

¥â«¬°—π Õ“®®–¡’∫â“ß∑’Ë‰¥â√—∫‡™◊ÈÕ®“°πÈ”À√◊ÕÕÿª°√≥å

∫“ß™π‘¥ ‡™àπ µ“¢à“¬ ª≈“§“√åæ∑’Ë‰¥â√—∫‡™◊ÈÕ ¡’∑—Èß∑’Ëµ“¬

À“¬ªÉ«¬·≈–‡ªìπæ“À– (æ“À– À¡“¬∂÷ß µ‘¥‡™◊ÈÕ·≈â«

‰¡àªÉ«¬ ·µà®–·æ√à‡™◊ÈÕÕÕ°¡“‡ªìπ√–¬–‡«≈“π“π) ‚¥¬

‡¡◊ËÕ‰¥â√—∫‡™◊ÈÕ·≈â« ®–· ¥ßÕÕ°¡“‰¥â 4 ·∫∫ §◊Õ

1. ‰¡àµ‘¥‡™◊ÈÕ (‚¥¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π À√◊Õ§«“¡

µâ“π∑“π°“√µ‘¥‡™◊ÈÕ‚¥¬∏√√¡™“µ‘)

2. µ‘¥‡™◊ÈÕ·≈–µ“¬

3. µ‘¥‡™◊ÈÕ·µà√Õ¥™’«‘µ ·≈–°”®—¥‰«√— ÕÕ°πÕ°

√à“ß°“¬

4. µ‘¥‡™◊ÈÕ·≈–√Õ¥™’«‘µ ·µà‡ªìπµ—«‡°Á∫°—°‚√§

‚¥¬‰¡à· ¥ßÕ“°“√ ·µà¡’ KHV ·ΩßÕ¬Ÿà ·≈–‡¡◊ËÕ¡’

 ¿“«–∑’Ë‡À¡“– ¡ ®–∂Ÿ°°√–µÿâπ·≈–·æ√à‡™◊ÈÕÕÕ°¡“

(°≈‰°¬—ß‰¡à∑√“∫·πà™—¥) ‚¥¬§«“¡‡§√’¬¥¡’º≈¥—ß°≈à“«

·≈–¡—°∑”„Àâ‡°‘¥ secondary infection µ“¡¡“

À≈—ß®“°ª≈“µ‘¥‡™◊ÈÕ‰«√— µ—«π’È‡¢â“‰ª·≈â« ‡™◊ÈÕ

‰«√— ®–∑”≈“¬ Epithelium cell ¢Õß Koi ‚¥¬‡©æ“–∑’Ë

º‘«Àπ—ß·≈–‡Àß◊Õ° ‡ªìπº≈∑”„Àâ‡¡◊Õ°¡“° º‘«·Àâß

∑”„Àâ‡°‘¥°“√≈Õ°À≈ÿ¥ ·≈– cell ¢Õß‡Àß◊Õ°µ“¬ ¡’

°“√µ‘¥‡™◊ÈÕ√“ ª√ ‘µ ·≈–·∫§∑’‡√’¬µ“¡¡“ ª≈“®–‰¡à

°‘πÕ“À“√ ‰¡à§àÕ¬À“¬„® ·≈–µ“¬Õ¬à“ß™â“ Ê

¬‘Ëß‰ª°«à“π—Èπ§◊Õ ®–∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ·∑√°

´âÕπ‰¥â‚¥¬‡©æ“– Aeromonas sp. ·≈–·∫§∑’‡√’¬µ—«

Õ◊Ëπ∑’Ë°àÕ‚√§°—∫ª≈“ ¡’ºŸâ‡≈’È¬ßª≈“®”π«π¡“°°≈à“««à“

ª≈“∑’Ëµ‘¥‡™◊ÈÕ‰«√— µ—«π’È ®–°àÕ„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬

¿“¬„π 10-14 «—πÀ≈—ß°“√µ‘¥‡™◊ÈÕ ·µà°√–π—Èπ°Á¡’∫â“ß

∑’Ë‰¡à‰¥â‡°‘¥§«“¡‡ ’¬À“¬¢÷Èπ„π™à«ß‡«≈“¥—ß°≈à“« ´÷Ëß

ªØ‘°‘√‘¬“∑“ß√à“ß°“¬¢Õßª≈“¿“¬πÕ°∑’Ë‡√“ —ß‡°µ‰¥â§◊Õ

≈—°…≥–‡ªìπ·º≈‰À¡âµ“¡¢â“ß≈”µ—« ¡’°“√À≈—Ëß‡¡◊Õ°

ÕÕ°¡“¡“° ·≈–ª≈“®–¡’Õ“°“√·¬à≈ß‡¡◊ËÕ‡Àß◊Õ°¢Õß

¡—π∂Ÿ°∑”≈“¬

Õ“°“√¢Õßª≈“∑’Ëµ‘¥‡™◊ÈÕ∑’ËæÕ —ß‡°µ‰¥â ‡™àπ °“√

«à“¬πÈ” ‚¥¬∑’ËÀ—«¥‘Ëß≈ß ‰¡à°‘πÕ“À“√·≈–ÕàÕπ·Õ µ“®¡

æ∫√Õ¬‚√§∑’Ë‡Àß◊Õ° ¡’‡¡◊Õ°‡Àπ’¬«Ê∑’Ëº‘«Àπ—ß √Õ¬

·º≈¡’ ’¥”„πª≈“ªÉ«¬√–¬– ÿ¥∑â“¬ ¡’§«“¡‡®Á∫ª«¥

µ“¡√à“ß°“¬ ·≈–¡’∫â“ß∑’Ëæ∫«à“ ∑’Ë‡Àß◊Õ°¢Õßª≈“ªÉ«¬

®–¡’≈—°…≥–‡ªìπ·π«√Õ∫¢“«Ê ÷́Ëßª°µ‘‡Àß◊Õ°®–¡’ ’·¥ß

·µà∫“ß∑’®–‰¡àæ∫√Õ¬‚√§‡Àß◊Õ°¢Õßª≈“ªÉ«¬‡≈¬°Á‰¥â

Õ—µ√“°“√µ“¬ 50-100 % (highly mortality) ·≈–

‡ªìπ permanent carrier fish æ∫«à“ ª≈“∑’ËªÉ«¬‡ªìπ

‚√§π’È ≈—°…≥–√Õ¬‚√§§≈â“¬Ê°—∫‚√§∑’Ë‡°‘¥®“°

Aeromonas sp. ´÷ËßÕ—µ√“°“√‡°‘¥‚√§¡’ª√–¡“≥

10-20 % ·µàÕ—µ√“°“√µ“¬‡æ’¬ß 7-8 %

°“√√–∫“¥¢Õß‚√§

‡¡◊ËÕª≈“∑’Ë¡’‡™◊ÈÕÕ¬ŸàÕàÕπ·Õ À√◊Õ‰¥â√—∫∫“¥‡®Á∫  ‡™◊ÈÕ

®–·∫àßµ—«·≈–°àÕ‚√§‰¥â∂÷ß·¡â®–Õ¬Ÿà„π ¿“æ·«¥≈âÕ¡∑’Ë¥’

µ—«·∑π®”Àπà“¬À√◊ÕºŸâ§â“ª≈“∑’Ë¡’§«“¡√Ÿâ«à“ °“√∑”„Àâ

πÈ”∑’Ë ‡≈’È ¬ßª≈“ ¡’§«“¡Õÿàπ∑’Ë 30 Õß»“‡´≈‡´’¬ 

 “¡“√∂À¬ÿ¥Õ“°“√¢Õß‚√§ ·≈–Õ“®®–∑”„Àâª≈“À“¬

ªÉ«¬‰¥â ®“°π—Èππ”ª≈“‡À≈à“π’È‰ª¢“¬ ‡¡◊ËÕ¡’§πÕ◊Ëπ´◊ÈÕ

‰ª‡≈’È¬ß ·¡â‰¡à¡’§«“¡‡¢â“„®„π‚√§ Koi Herpes Virus

°ÁÕ“®∑”„Àâª≈“¥—ß°≈à“«‡°‘¥‚√§¢÷Èπ‰¥âÕ’° ·≈–®“°∑’Ë

Õ—µ√“°“√µ“¬µË” Õ’°∑—Èßª≈“À≈“¬™π‘¥°Á¡’§«“¡∑π

µàÕ°“√µ‘¥‡™◊ÈÕ ·µà‡¡◊ËÕπ”‰ª‡≈’È¬ß√«¡°—π°—∫ª≈“À≈“¬Ê

™π‘¥ °Á®–‡ªìπ “‡Àµÿ„Àâª≈“∑’Ë‰¡à∑πµàÕ‡™◊ÈÕ ‡°‘¥‚√§

¢÷Èπ‰¥â πÕ°®“°π’È ¿“«–§«“¡‡§√’¬¥µà“ßÊ ‡™àπ °“√

¢π àß °“√µ‘¥‡™◊ÈÕª√ ‘µ ·≈–§ÿ≥¿“æπÈ”‰¡à¥’ ®–¡’

∫∑∫“∑ ”§—≠∑’Ë®–™à«¬‡ √‘¡„Àâ‡°‘¥‚√§‰¥âßà“¬¢÷Èπ

°“√«‘π‘®©—¬‚√§

°“√«‘π‘®©—¬‚√§ ¡’À≈“¬«‘∏’ ‰¥â·°à

- «‘∏’ Polymerase Chain Reaction (PCR) ‚¥¬

°“√‡æ‘Ë¡ª√‘¡“≥ “√æ—π∏ÿ°√√¡¢Õß‰«√—  ·≈â«µ√«®®—∫
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¥â«¬ “√æ—π∏ÿ°√√¡∑’Ë®”‡æ“–°—∫‡™◊ÈÕ‰«√— ∑’Ë‡ªìπ “‡Àµÿ

§«√ àßµ—«Õ¬à“ßª≈“¡“µ√«®Õ¬à“ßπâÕ¬ 3 µ—« ‡æ◊ËÕ„Àâ‰¥â

º≈°“√µ√«® Õ∫∑’Ëπà“‡™◊ËÕ∂◊Õ ·≈–‡æ◊ËÕªÑÕß°—π‰¡à„Àâº≈

°“√µ√«® Õ∫º‘¥æ≈“¥‰¥â µ—«Õ¬à“ß∑’Ë àßµ√«®§«√®–

Õ¬Ÿà„ππÈ” –Õ“¥ ¡’ÕÕ° ‘́‡®π‡æ’¬ßæÕ ·¡â«à“º≈∑’ËÕÕ°

¡“®– √ÿª«à“ ‡°‘¥®“°‡™◊ÈÕ‰«√—  ·µà°Á¬—ß‰¡àÕ“®¬◊π¬—π

‰¥â«à“ KHV ‡ªìπµ—«°“√∑’Ë∑”„Àâ‡°‘¥‚√§‡ ¡Õ‰ª

- «‘∏’‡æ“–·¬°‡™◊ÈÕ‰«√—  (Virus Isolation) „π

Koi Fin (KF 1 cells) ∑’ËÕÿ≥À¿Ÿ¡‘ 20 Õß»“‡´≈‡´’¬ 

- «‘∏’Õ‘¡¡Ÿ‚πŒ’ ‚µ‡§Á¡¡’ µ√’ (Immunohis-

tochemistry) „™â·Õπµ‘∫Õ¥’È∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ‰«√— 

„π°“√µ√«®À“‡™◊ÈÕ‰«√— ∑’Ë‡ªìπ “‡Àµÿ„π‡π◊ÈÕ‡¬◊ËÕ¢Õßª≈“

- «‘∏’Õ‘π‰´µŸ‰Œ∫√‘‰¥‡´™—Ëπ (In Situ Hybri-

dization) ‚¥¬„™â “√æ—π∏ÿ°√√¡∑’Ë®”‡æ“–°—∫‡™◊ÈÕ‰«√— 

‡¢â“‰ª‡°“–°—∫ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰«√— „π‡π◊ÈÕ‡¬◊ËÕ

¢Õßª≈“

°“√√—°…“·≈–§«∫§ÿ¡‚√§

‰¡à¡’∑“ß√—°…“‚√§π’È‰¥â‚¥¬µ√ß‡π◊ËÕß®“°‡ªìπ‡™◊ÈÕ

‰«√—  ¡’‡æ’¬ß°“√√—°…“¿“«–·∑√° ấÕπµà“ßÊ∑’ËÕ“®®–

‡°‘¥¢÷Èπ ‡™àπ °“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ ‡™◊ÈÕ√“ ·≈–‡™◊ÈÕª√ ‘µ

¬“¥—ß°≈à“«‰¥â·°à

- §≈Õ√“¡’π∑’ (Chloramin T) À√◊ÕÕ“®®–„™â

¥à“ß∑—∫∑‘¡ (KMnO4) „π°“√√—°…“°“√µ‘¥‡™◊ÈÕ

·∫§∑’‡√’¬∑’Ë‡Àß◊Õ° „πÕ—µ√“ 2 æ’æ’‡ÕÁ¡ ( à«π„π≈â“π

 à«π) À“°„™â‡°‘π¢π“¥ ®–°≈“¬‡ªìπæ‘…µàÕª≈“ ‡æ◊ËÕ

§«∫§ÿ¡‡™◊ÈÕ√“·≈–ª√ ‘µ ¡’√“¬ß“π«à“ §≈Õ√“¡’π∑’ ·≈–

KMnO4 ®–™à«¬≈¥®”π«π¢Õß‡™◊ÈÕ‰«√— ∑’Ë¡’Õ¬Ÿà„ππÈ”∫â“ß

- ¬“ªØ‘™’«π–  ”À√—∫√—°…“°“√µ‘¥‡™◊ÈÕ

·∫§∑’‡√’¬¿“¬„π
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°“√»÷°…“‡∫◊ÈÕßµâπ¢Õß°“√¬àÕ¬‰¥â¢Õß°√¥‰¢¡—π

„π ÿ°√√ÿàπ-¢ÿπ∑’Ë ‰¥â√—∫Õ“À“√º ¡‰¢«—«À√◊ÕπÈ”¡—π∑“πµ–«—π

®”≈Õß ¡‘µ√™“«‰∑¬1, 3 * ‡©≈‘¡æ≈ ‡¬◊ÈÕß°≈“ß2  ÿπ∑√ «‘∑¬“§ÿ≥2 ‰°√ ‘∑∏‘ « ÿ‡æÁ≠2

»»‘æ—π∏å «ß»å ÿ∑∏“«“ 2 ‰æ√«—≈¬å »√’π“π«≈2 ‚√‡∫‘√åµ ‚Œ«’‡π’¬√å3

·≈– ·ÕπµÕπ ’́ ‰∫‡πÁπ3

∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È„™â ÿ°√®”π«π 4 µ—« ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫º≈¢Õß‰¢¡—π∑’Ë¡“®“° —µ«å (‰¢«—«) °—∫ ‰¢¡—π

∑’Ë¡“®“°æ◊™ (πÈ”¡—π∑“πµ–«—π) µàÕ§«“¡ “¡“√∂„π°“√¬àÕ¬‰¥â¢Õß‰¢¡—π√«¡ ·≈–°√¥‰¢¡—π·µà≈–µ—«  ÿ°√∑—Èß

4 µ—«∂Ÿ°®—¥‡¢â“°≈ÿà¡∑¥≈Õß‰¥â‡ªìπ 2 °≈ÿà¡∑¥≈Õß µ“¡·ºπ°“√∑¥≈Õß·∫∫ 2 x 2 ®µÿ√— ≈–µ‘π ‚¥¬¡’ ÿ°√®”π«π

2 µ—«µàÕ°≈ÿà¡∑¥≈Õß ·≈–„™â‡«≈“ 5 Õ“∑‘µ¬åµàÕ™à«ß‡«≈“∑¥≈Õß  ÿ°√∑—ÈßÀ¡¥‡≈’È¬ß„π°√ß‡¡∑µ“‚∫≈‘´÷¡·∫∫√“¬

µ—« ·≈–‰¥â√—∫Õ“À“√∑¥≈Õß·∫∫‡µÁ¡∑’Ë ∑”°“√®¥∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë„Àâ·≈–∑’Ë‡À≈◊Õµ≈Õ¥ß“π∑¥≈Õß Õ“∑‘µ¬å

∑’Ë 5 ·≈– 10 À≈—ß®“°‡√‘Ë¡∑¥≈Õß ∑”°“√‡°Á∫µ—«Õ¬à“ß¡Ÿ≈ ÿ°√·∫∫‡°Á∫∑—ÈßÀ¡¥µ≈Õ¥∑—Èß«—π ‡ªìπ‡«≈“ 7 «—πµ‘¥µàÕ°—π

®“°π—Èππ”µ—«Õ¬à“ßÕ“À“√·≈–¡Ÿ≈‰ªÀ“ª√‘¡“≥Õß§åª√–°Õ∫¢Õß‰¢¡—π√«¡ ·≈–°√¥‰¢¡—π º≈°“√∑¥≈Õß§√—Èßπ’È

æ∫«à“Õ“À“√∑¥≈Õß∑’Ë„™â‰¡à¡’º≈µàÕ§«“¡ “¡“√∂°“√¬àÕ¬‰¥â¢Õß‰¢¡—π√«¡, °√¥ª“≈å¡¡‘µ‘°, °√¥ ‡µ’¬√‘°,

°√¥‚Õ‡≈Õ‘° ·≈– °√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‡™‘ß´âÕπ ·µà ÿ°√∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë‡ √‘¡¥â«¬πÈ”¡—π∑“πµ–«—π¡’§«“¡

 “¡“√∂„π°“√¬àÕ¬‰¥â¢Õß°√¥≈‘‚π‡≈Õ‘°, °√¥Õ—≈øÉ“≈‘‚π‡≈π‘° ·≈–°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‡™‘ß‡¥’Ë¬«  Ÿß°«à“ ÿ°√∑’Ë√—∫

Õ“À“√∑’Ë‡ √‘¡¥â«¬‰¢«—« ´÷Ëß∑—Èß°√¥≈‘‚π‡≈Õ‘°·≈–°√¥Õ—≈øÉ“≈‘‚π‡≈π‘°‡ªìπ°√¥‰¢¡—π∑’Ë®”‡ªìπ ”À√—∫ ÿ°√  ¥â«¬

‡Àµÿπ’È ÿ°√®÷ß‰¥â√—∫ª√–‚¬™πå Ÿß°«à“®“°°“√‡ √‘¡πÈ”¡—π∑“πµ–«—π„πÕ“À“√ ¥—ßπ—Èπ„π°“√∑¥≈Õß§√—Èßπ’È· ¥ß„Àâ

‡ÀÁπ«à“°“√„ÀâÕ“À“√∑’Ë‡ √‘¡¥â«¬πÈ”¡—π∑“πµ–«—π·°à ÿ°√ ∑”„Àâ ÿ°√ “¡“√∂¬àÕ¬°√¥‰¢¡—π∑’Ë®”‡ªìπ‰¥â¡“°°«à“

·≈–‰¥â√—∫æ≈—ßß“π‡¡∑µ“‚∫‰≈∑å¡“°°«à“
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Abstract

Four castrated, male pigs (Landrace X Large White X Duroc) were used in the current study to

determine the effect of an animal fat (beef tallow; BT) and a vegetable oil (sunflower oil; SO) source on

the digestibility of fat and individual fatty acids. The pigs were allotted to one of two experimental diets

(BT or SO diet) according to a 2 X 2 Latin Square Design with 2 replications per treatment and 5 weeks

for each period. The pigs were kept in individual metabolism cages and were fed ad libitum. The amount

of feed supplied and feed refusals, if any, were recorded twice a day. At 5 and 10 weeks after the start of

the experiment, the faeces of all individual pigs were collected for 24 hours on 7 consecutive days. The

dietary and faecal samples were analyzed for crude fat and fatty acid composition. In this study, there

was no effect of dietary treatment on the digestibility of crude fat, palmitic acid, stearic acid, oleic

acid and PUFA. However, the pigs fed the sunflower oil diet had a higher digestibility of the essential

fatty acids linoleic acid, α-linolenic acid and MUFA (p<0.05). As a result, pigs fed the sunflower diet

obtained more essential fatty acids and more metabolizable energy from their diets when compared to

pigs fed the beef tallow diet.

Key Words : Fatty acids, Digestibility, Sunflower oil, Beef tallow, Pigs
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INTRODUCTION

The fat source (animal or vegetable origin) in

the diet of pigs can affect the utilization of fat and

fatty acids. It is known that supplementation of fat

from a vegetable source in pig diets results in a

higher fat digestibility than supplementation from

an animal source (Cera et al., 1989; Li et al.,

1990). As a consequence, the pigs fed vegetable

oil could benefit from a higher availability of fat and

fatty acids. Although there were many studies on

the digestibility of fat in pigs fed different kinds of

fat or oil, the effect of sunflower oil supplementation

(rich in linoleic acid, C18:2, n-6) in on the fat and

fatty acid digestibility is not well established in pigs.

Hence, the current preliminary study was

designed to yield information on the utilization of

fat and fatty acids of pigs fed diets supplemented

with sunflower oil. The authors hypothesized that

the digestibility of the dietery fat and polyunsaturated

fatty acids would be higher in the pigs fed the diet

containing sunflower oil.

MATERIALS AND METHODS

Animal, experimental diets and design

Four castrated-male pigs (crossbred :

Landrace Large White   Duroc), with an average BW

of 24.6 kg, were allotted to one of two groups of

2 pigs on the basis of their body weight. The four

pigs were housed individually in metabolism cages.

The experiment was conducted according to a

2 x 2 Latin square design with 5 weeks for each

period. The pigs were fed ad libitum with one of

the two experimental diets (beef tallow ; BT or

sunflower oil ; SO) and had free access to drinking

water throughout the experiment. The ingredients

and macronutrient composition of the diets are

shown in Table 1.
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Sample collection and analysis

Amounts of feed offered were recorded and

was any feed remains were weighed. At 5 and 10

weeks after the start of the experiment and after

the adaptation period, faeces of all individual pigs

were quantitatively collected for 24 hours a day on

7 consecutive days. The bags were weighed and

kept at - 20oC until analysis. Feed and faecal

samples were collected for chemical analyses

(AOAC, 1990).

The dried samples of diets and faeces were

extracted as described previously (Horwitz, 1975).

Each sample was added to a flask and 2 ml of

ethanol was added. Subsequently, 10 ml of HCl

(8 mol/L) was added; the content was gently mixed,

and the flask was placed in a water-bath of 80oC

for 30-40 min. The tubes were cooled down, 10

ml of ethanol (96%, w/w) and 25 ml of petroleum

ether (boiling point between 40 and 60oC) were

added and the tube was shaken for one min. The

fat-containing upper layer was decanted into a

150-ml round-bottom flask. The extraction

procedure was repeated twice with 15 ml of

diethyl ether and 15 ml of petroleum ether and the

lipid extract was evaporated to dryness under N2

in a water-bath of 40oC. The round-bottom flasks

with the lipids were dried overnight at 60oC and

the total lipids were measured gravimetrically. Total

lipids, the small samples of adipose tissue and the

dripping oil were saponified and methylated

according to the procedure of Metcalfe et al.

(1966) followed by gas chromatography for

determination of fatty acid composition (Javadi

et al., 2004).

Statistical analysis

The effect of dietary treatments on fat and

fatty acid digestibility statistically analyzed using

analysis of variance (ANOVA) assuming a linear

model (SAS, 1996). Differences between treat-

ments were considered to be significant at p < 0.05.

RESULTS AND DISCUSSION

In the present study, beef tallow and

sunflower oil were equally added into the

experimental diets. Consequently, the fatty acid

composition of each diet depended on the fatty

acid pattern of supplemented fat or oil. Beef

tallow mainly consists of saturated fatty acids

(SFA, 53% of total fat), while sunflower oil mainly

contains polyunsaturated fatty acids (PUFA, 51%

of total fat).

The digestibilities of crude fat for the BT and

SO diets are approximately 75% and 79%,

respectively (Table 3). The absence of any

significant effects of treatments could be due to the

high variation in the obtained data. When the

digestibilities of individual fatty acids are compared

between both treatments, there was no difference

in the digestibility of palmitic acid (C16:0), stearic

acid (C18:0) and oleic acid (C18:1 n-9) acid,

whereas the digestibility of linoleic acid (C18:2

n-6) and α-linolenic acid (C18:3 n-3) was

higher for pigs fed the sunflower oil diet (Table3).

The negative digestibility of stearic acid on the SO

diet could be the result of the hydrogenation of un-

digested unsaturated fatty acids from the sunflower

oil by microbes in the large intestine (J∅rgensen

et al., 2000). The higher digestibility of dietary
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fat rich in linoleic acid, as opposed to fats rich

in saturated fatty acids, is well known (Cera et al.,

1989; Li et al., 1990). For poultry, fat digestibility

was also increased, when the fat source in the

feed contained more unsaturated fatty acids

(Lessire and Leclereq, 1982). A higher formation

of micelles with unsaturated instead of saturated

fatty acids could be an explanation for this higher

absorption (Stahly, 1984) and as a result, the

higher fat digestibility in the pigs fed the diet with

sunflower oil. Thus, diets containing unsaturated oils

will generally provide pigs with more essential fatty

acids and relatively more metabolizable energy (ME)

than diets containing similar amounts of animal fat

sources. However, in this study, the digestibility

for MUFA was higher (p<0.05) for the pigs fed the

SO diet, but there was no dietary effect on the

digestibility of PUFA. The absence a significant

effect on the digestibility of PUFA might be due to

the low number of pigs in the current study.

Therefore, a greater number of pigs should be

included in any further research.

In conclusion, pigs fed the SO diet had a similar digestibility of crude fat, palmitic acid, stearic acid

and oleic acid, but a higher digestibility of the essential fatty acids linoleic acid and  α-linolenic acid when

compared to pigs fed the BT diets. Thus, pigs fed the SO diet obtained more essential fatty acids and

more metabolized energy from their diets.
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Review Study of the Comparison on Response of

Estrus Induction in Dairy Cows by Intramuscular,

Intraischiorectal fossa and Intravulvosubmucosa

Injection of Prostaglandin F
2∝

Jatuporn Kajaysri*

Abstract

The experiments were carried out in sixty crossbred Holstein Fresian of postpartum cycling dairy

cows with Corpus luteum on the one side of ovary. The animals were divided in to three groups of twenty

cows. Every cow in the first group was induced estrus with prostaglandin F
2∝

(PGF
2∝

) analogue

(Cloprostenol) by intramuscular (IM) injection with 500 µg (2 ml/cow, full dose) Cloprostenol. In

the second group every cow was induced estrus by injecting into intraischiorectal fossa (IRF) with 300 µg

(1.2 ml/cow, 60% of full dose) Cloprostenol. And every cow in the third group was injected

intravulvosubmucosal (IVSM) on the same side of finding persistent Corpus luteum in the ovary with

125 µg (0.5 ml/cow, 25% of full dose) Cloprostenol. The signs of estrus were detected in all of

60 cows on day 3 after  PGF
2∝

 injection. Every cow presented the sign of estrus with uterine contraction

when cows were palpated by rectal palpation. The concentration of serum progesterone (P
4
) levels and

Estradiol (E
2
) levels from each individual cows in all groups were lower than 0.1 ng/ml and above

7.17 pg/ml respectively. The mean and standard deviation values of Estradiol (E
2
) levels from 20 cows

of group 1, 2 and 3 after PGF
2∝

injection were 27.35±8.09 pg/ml, 26.15±9.07 pg/ml and

27.40±6.61 pg/ml respectively. The mean?SD of serum E2  levels from all groups were not significantly

different (p > 0.05). The confirmation of successful estrus synchronization after  PGF
2∝

treatment

with 3 above methods were done by Artificial Insemination (AI). The results showed that the pregnant

cows in group 1, 2 and 3 were 75% (15/20 cows), 75% (15/20 cows) and 45% (9/20 cows)

respectively. The data from this study indicates that the dose reduction at 40% of the PGF
2∝

 full dose,

injected via IRF and 75% of the full dose injected via IVSM produced similar estrus induction

effectiveness comparable to that of IM full dose.

Keyword : Prostaglandin, Intramuscular, Intraischiorectal fossa, Intravulvosubmucosal, Dairy cow
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Introduction

Anestrus cows has been known as the major

problems in dairy production industry. Especially in

case of anestrus postpartum cows are they prolong

day open and calving interval that can cause

economic loss (Mwaagna and Janowski, 2000).

In Thailand Prostaglandin F
2∝

(PGF
2∝

) and its

analogues have been used to produce luteolytic

effects of Corpus luteum especially in luteal phase

of bovine estrus cycle. PGF
2∝

 can regress Corpus

luteum and manipulate estrus in through its action

by a decrease progesterone hormone and increase

estrogen hormone in the blood (De Rensis and

Peters, 1999). Several products of PGF
2∝

have

been used in Thailand normally for inducing estrus

with single dose > 25 mg/cow or double doses 15

and 10 mg/cow (24 hours interval period of

injection) (Atthapinit et al., 2001) or with usually

single dose of PGF
2∝

analogue (Cloprostenol)

500 µg/cow, 2 ml (Virakul et al., 2001). Because

of the cost of PGF
2∝

is considerably expensive and

for the highest benefit of farmer to be worthwhile

using PGF
2∝

, clinicians and scientists try to reduce

effective dose of PGF
2∝

to the minimum. Some

studies in Thailand reported that the decreasing dose

of PGF
2∝

has been administrated in dairy cows to

intravulvosubmucosal (IVSM) or intrauterine (IU)

at 25% of full dose (Wenkoff, 1984, Virakul et al.,

2001) and intraischiorectal fossa (IRF) at 60% of

full dose (Punyapornwithaya et al., 2005). Those

results were presented that the dose of PGF
2∝

 can

be reduced when administrated by IVSM, IU and

IRF methods. However, it is quite difficult to use IU

methods as administration route in dairy cows in

the field when compared to IVSM and IRF methods,

but IRF method must use dose of PGF
2∝

higher than

decreasing dose of PGF
2∝

by IVSM administration

methods.

The primary objective of this study is to

compare the efficiency of decreasing dose of

prostagland in between intraischiorectal fossa (IRF)

and intravulvosubmucosal (IVSM) to intramuscular

(IM) methods base on estrus response and

concentration of serum estrogen hormone

(Estradiol, E2) levels during estrus period of

crossbred Holstein Friesian dairy cows under field

condition in Thailand.

Materials and Methods

Experimental animals

Sixty crossbred Holstein Fresian of

postpartum cycling dairy cows varying in ages

between 3-10 years old from three farms in

Chonburi and Ratchaburi provinces were studied.

These farms were similar in general and

reproductive management. All of experimental

cows with body condition score 2.5-3.5 (5-scales;

Edmonson et al., 1989) were chosen to examine

by rectal palpation by one fixed veterinarian. The

cows were housed in individual stall barns and could

be free in grazing field near their barns area. This

study was conducted during November 2004 to

February 2005.

Estrus induction

All sixty postpartum cycling cows with Corpus

luteum on ovary without other abnormality

of reproductive tract to find out by rectal palpation

were divided in 3 groups (each 20 cows/group)

and induced estrus with prostaglandin F
2∝

  (PGF
2∝

)

analogue. First control group was injected

intramuscular (IM) with 500 µg (2 ml/cow, full

dose) Cloprostenol. Second experimental group
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was injected intraischiorectal fossa (IRF)

with 300 µg (1.2 ml/cow, 60% of full dose)

Cloprostenol. Third experimental group was injected

intravulvosubmucosal (IVSM) on the same side of

finding persistent Corpus luteum in the ovary with

125 µg (0.5 ml/cow, 25% of full dose)

Cloprostenol.

Estrus detection

Estrus detection was done on day 3 after

PGF
2∝

injection in all groups of cows by visual

observation of signs  by the fixed veterinarian.

The signs of estrus were detected by the presence

of standing heat, mounting and riding other cows,

vaginal mucous or uterine contraction when cows

were palpated by rectal palpation.

Serum progesterone and estrogen hormonal

assay

The experiment was designed to measure

serum progesterone (P
4
) and estrogen hormone

(Estradiol, E
2
) on day 3 after PGF

2∝
injection to find

out the estrus cows by comparing the levels of

hormones in Secondly experimental group and

thirdly experimental group with Firstly control group.

20 ml of blood samples were collected by jugular

vein puncture from each cow. The blood samples

were allowed to clot overnight in a refrigerator.

The serum was separated by centrifugation at

3,000 rpm for 15 minutes. Each serum sample

was pipetted, collected and stored at -20C until

E
2
 Microparticle Enzyme Immunoassay (MEIA) as

previously described of Central Laboratory co., Ltd.,

Maung district Nonthaburi province.

Artificial Insemination and Pregnancy

detection

Artificial Insemination was done with all of

estrus cow in 3 groups at the time of estrus after

PGF
2∝

injection by the same skillful veterinarian

throughout the experiment. The frozen semen

(0.25 ml/dose) of Holstein Fresian used in

AI was single dose/estrus cow which prepared

from Lamphayaklang AI Bull Center, Department

of Livestock Development at Lopburi provinces.

Pregnancy detection was preformed with the same

skillful veterinarian by rectal palpation method on

day 60 after AI.

Statistical analysis

Estrus response of each group was defined:

% of estrous cows that the cows showed signs or

symptoms of estrus, serum progesterone (P
4
)

levels < 0.1 ng/ml (Virakul et al., 2001) and

serum estrogen hormone (Estradiol, E
2
) levels ≥

7.17 pg/ml when the cows were in estrus

(Pavasuthipaisit et al., 1986). All values of

Estradiol level from each individual cows in the

same group were expressed as the mean and

standard deviation. Statistical analysis were

performed with Statistical package for the social

sciences (SPSS) program version 11 by one way

ANOVA method.

Results

The signs of estrus were detected in all of

60 cows on day 3 after  PGF
2∝

injection. Every

cow presented the sign of estrus with uterine

contraction when cows were palpated by rectal

palpation. The least of estrus cows showed the

sign of mounting and riding other cows after PGF
2∝

injection. The sign of estrus response were

expressed in table 1.
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The concentration of serum progesterone (P
4
) levels and serum Estradiol (E

2
) levels from each

individual cows in all of 3 groups < 0.1 ng/ml and > 7.17 pg/ml respectively. The mean and standard

deviation values of Estradiol (E
2
) levels from 20 cows of group 1 after PGF

2∝
injection at IM, from

20 cows of group 2 after PGF
2∝

injection at IRF and from 20 cows of group 3 after PGF
2∝

injection

at IVSM were 27.35±8.09 pg/ml, 26.15±9.07 pg/ml and 27.40±6.61 pg/ml respectively. The

mean±SD of serum E
2
 levels from all of 3 groups were not significant different (p > 0.05) and expressed

in table 2.

The result of pregnancy detection from all cows of 3 groups by rectal palpation method showed in

table 3. The number of pregnant cows from the first and the second group were similar but the least

number of pregnant cows was found from the third group.
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Discussion

The results from this study showed that use

of PGF2   injection with full dose at IM or reduce

dose at IRF or IVSM, can synchronize estrus in dairy

cows and improve estrus cow by the sign of

estrus detection and the concentration of serum

progesterone (P
4
) levels and serum Estradiol (E

2
)

levels. From this experiment showed the sign of

estrus with uterine contraction when cows were

palpated by rectal palpation in all of 60 cows after

PGF
2∝

treatment. But the estrus sign of mounting

and riding other cows was found in the least

number (9 cows) of estrus cows. It was observed

that the sign of estrus was difference in each cow.

Because it depended on the individual cow, estrus

detection (Pursley et al., 1997) and the stage of

follicular growth in ovary at the time of luteal

regression (De Rensis and Peters, 1999). For the

concentration of serum progesterone (P
4
) levels <

0.1 ng/ml and Estradiol (E
2
) levels > 7.17 pg/ml

were found in all of 60 cows that express all 60

cows were in estrus period (Virakul et al. 2001,

Pavasuthipaisit et al., 1986). The mean±SD of

serum E
2
 levels from 20 cows in group 2 on day

3 after  PGF
2∝

 injection at IRF with the mean±SD of

serum E2  levels from 20 cows in group 3 on day

3 after  PGF
2∝

injection at IVSM were similarly

(p > 0.05) and this both groups had the mean±SD

of serum E
2
  levels not significant difference from

the mean?SD of serum E
2
  levels from 20 cows in

group 1 on day 3 after PGF
2∝

injection at IM

(p > 0.05). The confirming of successfully estrus

synchronization after  PGF
2∝

 treatment at IRF and

IVSM with IM were pregnancy detection of cow after

AI by rectal palpation. They were found, had the

pregnant cows in all of 3 groups about on day 60

after estrus synchronization and AI. Although in

the third group was found percentage of pregnant

cows less than the first and the second groups.

Because the conception rate of estrus cow after

synchronization might be also depending on many

other factors.

Then in this study presented that the using of

reduced dose PGF
2∝

by injection at IRF or IVSM with

IM to synchronize estrus cows were more similarly

efficiency. It was similar to the previous report of

Atthapinit et al. (2001), Colazo et al. (2002a),

Colazo et al. (2002b), Horta et al. (1986),

Punyapornwithaya et al. (2005) or Virakul et al.

(2001).

The success of estrus synchronization by

reduced dose PGF
2∝

  injection at IRF was discussed

by Colazo et al. (2002a). The PGF
2∝

  was deposit

in fat tissue of subcutaneous when it was injected

into IRF. Its distribution from injection area to blood

flow was prolonging. The large number of PGF
2∝
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signals and more effectively CL luteolysis were

done from this mechanism. For Atthapinit et al.

(2001) discussed the success of estrus

synchronization by reduced dose PGF
2∝

  injection at

IVSM. The PGF
2∝

  would be deposit in fat tissue of

vulva-submucosa and absorpted to utero-ovarian

vein for effectively CL luteolysis on ovary in the same

side of injection area.

Conclusion

We can conclude, based on economic

benefit, from this study that the using of reduced

40% PGF
2∝

from full dose injection at IRF and

75% PGF
2∝

 from full dose injection at IVSM will

produce full effective route for estrus synchronization

in dairy cows.
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‡¢â“°≈â“¡‡π◊ÈÕ °“√©’¥‡¢â“·Õàß‚§πÀ“ß
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Sex Identification of Some Psittacine Birds

by Polymerase Chain Reaction

Chanathip Thammakarn1, Apichart  Punchukrang2,

Kanya Jirajaroenrat1, Kanokrat Srikijkasemwat1

Abstract

Blood samples from many Psittacine birds including Green-cheeked conure (Pyrrhura molinae), Sun

conure (Aratinga solstitialis), Rosella (Platycercus spp.), Amazon parrot (Amazona spp.), Congo african

gray parrot (Psittacus erithacus erithacus) and Blue - and - gold macaw (Ara ararauna) were collected

for sex identification by PCR - based method. The design of the P2/NP/MP primers was based on

differences in sequences between CHD1W and CHD1Z genes using 3û-terminal mismatch primer on

point mutation of the female CHD1W gene. We tested this set of primers with DNA samples extracted

from a variety of these birds. The PCR amplification using the P2/NP/MP primers showed clearly different

patterns of the PCR products between male and female birds of Green-cheeked conure, Sun conure,

Rosella, Amazon parrot. For Congo african gray parrot and Blue - and - gold macaw, only male birds were

identified. Therefore the results for these two species need to be confirmed by further testing. The results

clarify that the PCR method using the P2/NP/MP primers is suitable for sex identification of some Psit-

tacine birds. This method may be applied for sexing of other Psittacine bird species in the future.

Keyword : Psittacine  bird, Sex identification, Chromo-helicase-DNA binding protein (CHD) gene,

Polymerase chain reaction (PCR)
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º≈¢Õß°“√≈¥¢π“¥ŒÕ√å‚¡π‡Õø‡Õ ‡Œ™µàÕ°“√µÕ∫ πÕß

°“√°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à

·≈–µ—«ÕàÕπ∑’Ë ‰¥â „π‚§æ—π∏ÿå∫√“Àå¡—π : °√≥’»÷°…“

Effect of Reduced FSH Dose on Superovulatory

Response and Embryo Yield

in Brahman Cows : A Case Study

≥√ß§å ‡≈’È¬ß‡®√‘≠1  Õππ∑å ‡∑◊Õß —π‡∑◊¬–1  °’√µ‘ ∏‘·®â1∫—π≈◊Õ °≈Ë”æŸ1

æ’√–æß…å  ”√“≠∑√—æ¬å1   ÿ√ ‘∑∏‘Ï ¥«ß Õπ¬“2 ®ÿ√’¬å√—µπå  ”‡√Á®ª√– ß§å3

·≈– ¡“≈’ Õ¿‘‡¡∏’∏”√ß1

1 ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å  Õ.‡¡◊Õß ®.ª∑ÿ¡∏“π’ 12000
2 ”π—°ß“πª»ÿ —µ«å®—ßÀ«—¥¡À“ “√§“¡  ®.¡À“ “√§“¡
3§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à  50100

∫∑§—¥¬àÕ

®“°°°“√¥”‡π‘πß“π¬â“¬Ω“°µ—«ÕàÕπ„π‚§æ—π∏ÿå∫√“Àå¡—π„π√–¬–‡√‘Ë¡·√° °“√°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à‰¥â„™â

ŒÕ√å‚¡π‡Õø‡Õ ‡Œ™¢π“¥µ“¡πÈ”Àπ—°µ—«∑’Ë·π–π”‰«â∫π©≈“° æ∫«à“µ—«ÕàÕπ§ÿ≥¿“æ¥’∑’Ë‡°Á∫‰¥â¡’®”π«π

πâÕ¬ ·µà¡’‰¢à∑’Ë‰¡à‰¥â√—∫°“√º ¡‡ªìπ®”π«π¡“° ¥—ßπ—Èπ®÷ß∑¥≈Õß„™â¢π“¥ŒÕ√å‚¡π‡Õø‡Õ ‡Œ™∑’Ë≈¥≈ß‡æ◊ËÕ

°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à „π™à«ßªï 2548-2550 ‰¥â∑”°“√°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à„π‚§æ—π∏ÿå∫√“Àå¡—π ®”π«π

34 µ—« ‚¥¬‡ªìπæ—π∏ÿå∫√“Àå¡—π·¥ß (RAB) 2 µ—«·≈–Õ‡¡√‘°—π∫√“Àå¡—π (AB) 32 µ—« πÈ”Àπ—°µ—«√–À«à“ß

400-550 °°. Õ“¬ÿ√–À«à“ß 4-8 ªï ‚§∑ÿ°µ—«‰¥â√—∫ŒÕ√å‚¡π‡Õø‡Õ ‡Œ™ (Folltropin®, Vetrepharm, Canada)

¢π“¥ 200 ¡°. (10 ¡≈.) ©’¥‡¢â“°≈â“¡‡ªìπ‡«≈“ 3 «—π «—π≈– 2 §√—Èß Àà“ß°—π 12 ™—Ë«‚¡ß ·∫àß©’¥·∫∫≈¥‚¥ä 

(2.5/2.5, 1.5/1.5 ·≈– 1.0/1.0 ¡≈.)  ©’¥‡¢Á¡·√°«—π∑’Ë 9 À≈—ß‡ªìπ —¥¬◊ππ‘Ëß ®“°°“√‡Àπ’Ë¬«π”¥â«¬ CIDR-B

·≈– PGF2   ®“°π—Èπ‡°Á∫µ—«ÕàÕπ«—π∑’Ë 7 À≈—ßº ¡‡∑’¬¡ π—∫®”π«π CL ‚¥¬°“√≈â«ßµ√«® ≥«—π∑’Ë‡°Á∫µ—«ÕàÕπ  ®“°

°“√¥”‡π‘πß“π‡°Á∫µ—«ÕàÕπ∑—ÈßÀ¡¥ 46 §√—Èß „π‚§ 34 µ—« ¡’‚§ 5 µ—« (AB) ‰¡àµÕ∫ πÕßµàÕŒÕ√å‚¡π (10.86%)

®÷ß‰¡à‡°Á∫µ—«ÕàÕπ æ∫«à“¡’®”π«π CL ∑—ÈßÀ¡¥ 481 ®“°°“√‡°Á∫ 41 §√—Èß (1 §√—Èßπ—∫‡ªìπ°“√‡°Á∫ 1 µ—«) ‡°Á∫

µ—«ÕàÕπ/‰¢à √«¡ 307 „∫ (Õ—µ√“°“√‡°Á∫ 63.83%) ‡©≈’Ë¬ 7.49 „∫/µ—« ‡ªìπµ—«ÕàÕπ§ÿ≥¿“æ¬â“¬Ω“°‰¥â

(transferable embryos: A, B, C grades) ®”π«π 224 „∫ ‡©≈’Ë¬ 5.46 „∫/µ—« ‡ªìπµ—«ÕàÕπ§ÿ≥¿“æ·™à·¢Áß‰¥â

(freezable embryos: A, B grades) ®”π«π 203 „∫ ‡©≈’Ë¬ 4.95 „∫/µ—« ∑”°“√Ω“°µ—«ÕàÕπ®”π«π 27 „∫

„π‚§µ—«√—∫ 27 µ—« ‚¥¬‡ªìπµ—«ÕàÕπ ¥ 12 „∫ µ—«ÕàÕπ·™à·¢Áß 15 „∫ µ√«®∑âÕß¥â«¬Õ—≈µ√“´“«πåÀ≈—ßΩ“°

35-40 «—π æ∫«à“µ—«√—∫∑âÕß®“°°“√Ω“°µ—«ÕàÕπ ¥ 8 µ—« (66.67%, 8/12) ·≈–®“°µ—«ÕàÕπ·™à·¢Áß 6 µ—«

(40%, 6/15) º≈®“°°√≥’»÷°…“§√—Èß · ¥ß«à“  “¡“√∂„™âŒÕ√å‚¡π°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à ((Folltropin® ) ¢π“¥

200 ¡°.‰¥â ‚¥¬§à“‡©≈’Ë¬µ—«ÕàÕπ§ÿ≥¿“æ¥’∑’Ë‡°Á∫‰¥âÕ¬Ÿà„π‡°≥±å ”À√—∫°“√¬â“¬Ω“°µ—«ÕàÕπ‚§∫√“Àå¡—π

§” ”§—≠ : °“√¬â“¬Ω“°µ—«ÕàÕπ  ‚§∫√“Àå¡—π  µ—«ÕàÕπ§ÿ≥¿“æ¬â“¬Ω“°‰¥â
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°“√ ”√«®§«“¡ —¡æ—π∏å·≈–§«“¡ Õ¥§≈âÕß√–À«à“ß§«“¡‡¢â¡¢âπ

¢Õß‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡°—∫°“√· ¥ßÕÕ°¢ÕßÕ“°“√‡ªìπ —¥„π

°√–∫◊Õª≈—°‰∑¬ (Bubalus bubalis): °“√»÷°…“‡∫◊ÈÕßµâπ

∏—™Æ“æ√  ‰™¬§ÿ≥1, 2*  ®—π∑√å‡æÁ≠   ÿ«‘¡≈∏’√–∫ÿµ√2  ™“≠™—¬  Õ—»ƒ°…å3

®‘√ÿµ¡å √—µπ‡∑æ3  ¡ß§≈  ‡µ™–°”æÿ2

1Department of Clinic for Obstetrics Gynaecology Andrology and Artificial Insemination of Domestic Animals, Faculty of
Veterinary Medicine, Mahanakorn University of Technology, Nong Chok, Bangkok 10530, Thailand
2Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University,
Bangkok 10330, Thailand
3Chonburi Artificial Insemination Research Center, Banbung, Chonburi 20220, Thailand

∫∑§—¥¬àÕ

°“√»÷°…“‡∫◊ÈÕßµâππ’È„™â°√–∫◊Õª≈—°‰∑¬‡æ»‡¡’¬ ®”π«π 18 µ—« ∑’Ë‡≈’È¬ßµ“¡ø“√å¡‡°…µ√°√√“¬¬àÕ¬„π

‡¢µæ◊Èπ∑’Ë®—ßÀ«—¥™≈∫ÿ√’ ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ ”√«®§«“¡ —¡æ—π∏å·≈–§«“¡ Õ¥§≈âÕß√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß

‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡°—∫°“√· ¥ßÕÕ°¢Õß°“√Õ“°“√‡ªìπ —¥ ‚¥¬°≈ÿà¡µ—«Õ¬à“ß‡ªìπ°≈ÿà¡°√–∫◊Õª≈—°∑’Ë‰¥â√—∫

·®âß„Àâ∫√‘°“√º ¡‡∑’¬¡ ∑”°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥·≈–∫—π∑÷°≈—°…≥–Õ“°“√‡ªìπ —¥ ≥ «—πº ¡‡∑’¬¡ π”µ—«

Õ¬à“ß´’√—Ë¡µ√«®À“√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π¥â«¬«‘∏’ Solid-phase125 Ι-radioimmunoassay

(RIA) º≈°“√∑¥≈Õß æ∫«à“§à“¡—∏¬∞“π¢Õß√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π´’√—Ë¡¢Õß·¡à°√–∫◊Õ∑—Èß

18 µ—« ‡∑à“°—∫ 0.215 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’§à“ 0.155 ·≈– 0.315 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√∑’Ë√–¥—∫

‡ªÕ√å‡´Áπµå‰∑≈å 25 ·≈– 75 µ“¡≈”¥—∫ §«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß√–À«à“ß

0.12-1.56 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ∂÷ß·¡â«à“°“√‡ªìπ —¥®“°°“√ —ß‡°µ·≈–°“√‡ªìπ —¥‚¥¬§“¥°“√≥å®“°√–¥—∫

§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡‰¡à¡’§«“¡ —¡æ—π∏å°—π·≈– Õ¥§≈âÕß°—π‡æ’¬ß‡≈Á°πâÕ¬ ·µàæ∫

«à“°√–∫◊Õ∑’Ë —ß‡°µæ∫Õ“°“√‡ªìπ —¥·≈–¡’√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡µË”°«à“ 0.40

π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–¡’‚Õ°“ º ¡µ‘¥¡“°∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡°“√‡æ‘Ë¡¢π“¥°≈ÿà¡µ—«Õ¬à“ß„π°“√»÷°…“§√—Èß

µàÕ‰ªÕ“®‰¥âº≈§«“¡·µ°µà“ß∑“ß ∂‘µ‘∑’Ë™—¥‡®π·≈–¡’√–¥—∫§«“¡πà“‡™◊ËÕ∂◊Õ¡“°¢÷Èπ

§” ”§—≠ : °√–∫◊Õª≈—° ‚ª√‡® ‡µÕ‚√π √–¬– —¥ °“√º ¡‡∑’¬¡
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Investigation of Relationship and Agreement between

Serum P4 Concentration and Estrous Signs in Thai

Swamp Buffalo (Bubalus bubalis):

A Preliminary Study

T. Chaikhun1, 2 * , J. Suwimontheerabut2, C. Usawarerk3,

J. Ratanadhep3 and M. Techakumphu2

Abstract

This preliminary study was carried out in eighteen female Thai swamp buffaloes in small holding

farms in Chonburi Province. The objective of this study is to investigate of  relationship and agreement

between serum progesterone (P4) concentration and estrous signs. All buffaloes were inseminated by

inseminator service.  Blood samples were collected and the estrus signs on insemination day

were recored. Then serum were detected the progesterone concentration by  Solid-phase125

Ι-radioimmunoassay (RIA).  The results showed that the median for the P4 concentration is 0.215 ng/

ml with 25th and 75th  percentile  at 0.155 ng/ml and 0.315 ng/ml, respectively. The range of the P4

concentration is 0.120 to 1.560 ng/ml. Althought, the agreement between both methods is slight and

fair indicating very low relationship between the methods used. However, the buffalo that have estrous

signs and more than 0.04 ng/ml P4 were highly successful  to conception. Therefore, the further research

needs a larger sample size to increase statistic power for detecting significant differences.

Keyword : swamp buffalo, progesterone, estrus, artificial insemination
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∫∑π”

°“√º ¡‡∑’¬¡‡ªìπ‡∑§‚π‚≈¬’™’«¿“æÕ¬à“ß·√°∑’Ë

π”¡“„™â„π°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√ º≈‘µ —µ«å

‡°◊Õ∫∑ÿ°™π‘¥ √«¡‰ª∂÷ß°√–∫◊Õ´÷Ëß‰¥âπ”¡“„™â°—π

Õ¬à“ß·æ√àÀ≈“¬„πª√–‡∑»∑’Ë‡≈’È¬ß°√–∫◊Õ‡æ◊ËÕº≈‘µπÈ”π¡

´÷Ëß°“√º ¡‡∑’¬¡ “¡“√∂≈¥ªí≠À“°“√√–∫“¥¢Õß

‚√§‡π◊ËÕß®“°°“√‡§≈◊ËÕπ¬â“¬ —µ«å ·≈–‚√§µ‘¥µàÕ®“°

°“√º ¡æ—π∏ÿå‰¥â Õ’°∑—Èß “¡“√∂æ—≤π“æ—π∏ÿ°√√¡¢Õß

ΩŸß‰¥âÕ¬à“ß√«¥‡√Á«·≈– –¥«°„π°“√ªØ‘∫—µ‘  à«π

ª√–‡∑»‰∑¬π—Èπ°“√º ¡‡∑’¬¡°√–∫◊Õ·¡â«à“‰¥â¡’°“√

æ—≤π“¡“°‰¡àπâÕ¬°«à“ 50 ªï ·µà¬—ß‰¡à‡ªìπ∑’Ëπ‘¬¡¡“°

π—°‡π◊ËÕß®“°¡’Õÿª √√§¢Õß°“√º ¡‡∑’¬¡„π°√–∫◊Õ∑’Ë

 ”§—≠∑’Ë ÿ¥§◊Õªí≠À“∑’Ë·¡à°√–∫◊Õ‰¡à· ¥ßÕ“°“√‡ªìπ

 —¥™—¥‡®π ∑”„Àâ°“√°”Àπ¥‡«≈“º ¡‡ªìπ‰ª‰¥â¬“°

(Presicce et al., 2004; De Araujo Berber et al.,

2002; De Rensis et al., 2005; Campanile et al.,

2005; Paul and Prakash, 2005; Neglia et al.,

2003; Madam and Raina, 1984.; Madam, 1998;

Lohachit et al., 2006)  ”À√—∫‡∑§π‘§°“√º ¡‡∑’¬¡

°√–∫◊Õ„πª√–‡∑»‰∑¬∑—Èß°“√®—∫ —¥ √–¬–°“√‡ªìπ —¥

°“√ —ß‡°µÕ“°“√‡ªìπ —¥·≈–°“√°”Àπ¥‡«≈“º ¡®–

„™âÀ≈—°°“√‡™àπ‡¥’¬«°—π°—∫‚§ §◊Õ °”Àπ¥‡«≈“

º ¡‡∑’¬¡À≈—ß®“°°√–∫◊Õ‡ªìπ —¥¬◊ππ‘Ëß„Àâµ—«Õ◊Ëπ¢÷Èπªïπ

(standing heat) 12 ™—Ë«‚¡ß ·µà°√–∫◊Õ¡’§«“¡·µ°

µà“ß®“°‚§ ‚¥¬°√–∫◊Õ®–‰¡à§àÕ¬· ¥ßÕ“°“√ —¥µà“ßÊ

„Àâ‡ÀÁπ‡¥àπ™—¥ À√◊Õ‡ªìπ —¥‡ß’¬∫ (Silent heat) √–¬–

π’È„™â‡«≈“ª√–¡“≥ 28 ™—Ë«‚¡ß ®“°°“√√“¬ß“π¢Õß

Chantalakhana (1992) æ∫«à“™à«ß√–¬–°“√‡ªìπ —¥

„π°√–∫◊Õª≈—°Õ¬Ÿà√–À«à“ß 12-36 ™—Ë«‚¡ß À√◊Õπ“π∂÷ß

3-5 «—π  Õ¬à“ß‰√°Áµ“¡°“√»÷°…“ à«π„À≠à√“¬ß“π«à“

Õ¬Ÿà„π™à«ß 24-36 ™—Ë«‚¡ß ·≈–¡’°“√µ°‰¢à 6-21 ™—Ë«‚¡ß

À≈—ß ‘Èπ ÿ¥°“√‡ªìπ —¥ (‡©≈’Ë¬ 13.3 ™—Ë«‚¡ß) (Kanai and

Shimizu, 1983)  ∑—Èßπ’È¡’°“√„™â‡∑§‚π‚≈¬’À≈“°

À≈“¬π”¡“„™â ”À√—∫µ√«®À“√–¬–µà“ßÊ„π«ß√Õ∫

°“√‡ªìπ —¥„π°√–∫◊Õ ·≈–«‘∏’∑’Ë§àÕπ¢â“ßπ‘¬¡·≈–‡ªìπ

∑’Ë¬Õ¡√—∫§◊Õ°“√µ√«®À“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π ‚¥¬¡’√“¬ß“π°“√«‘®—¬µ√«®

À“√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π¥â«¬«‘∏’ Radioimmu-

noassay (RIA) „π°√–∫◊Õª≈—°‰∑¬§√—Èß·√°„πªï 1976

(Kamonpatana et al., 1976) ´÷Ëß “¡“√∂π”¡“„™â

»÷°…“ ∂“π¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå‰¥â πÕ°®“°π’È¬—ß¡’

°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π‚ª√‡® 

‡µÕ‚√π „π«ß√Õ∫°“√‡ªìπ —¥¢Õß°√–∫◊Õ¡“·≈â«∑—Ë«‚≈°

‰¥â·°à °“√»÷°…“¢Õß Kumad (1999) „π°√–∫◊Õ¡Ÿ√à“Àå

æ∫«à“√–¥—∫¢ÕßŒÕ√å‚¡π ‚ª√‡® ‡µÕ‚√π®– Ÿß ÿ¥

ª√–¡“≥ «—π∑’Ë 13-15 ¢Õß«ß√Õ∫°“√‡ªìπ —¥ ·≈–

®–¡’§à“√–À«à“ß 0.13-0.27 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√„π

™à«ß‡ªìπ —¥∑—Èß°√–∫◊Õª≈—°·≈–°√–∫◊Õ¡Ÿ√à“Àå ·µà®–¬—ß

‰¡à‡ª≈’Ë¬π·ª≈ß®π°«à“À≈—ß«—π∑’Ë 5 ‚¥¬ŒÕ√å‚¡π®–

‡æ‘Ë¡¢÷Èπµ“¡≈”¥—∫®π°√–∑—Ëß«—π∑’Ë 14-16 ¡’§à“ª√–¡“≥

1.51-2.6 π“ ‚π°√— ¡µà Õ¡‘ ≈≈‘ ≈‘ µ √ „π°√–∫◊ Õ

ª≈—° ¢≥–‡¥’¬«°—π‡¡◊ËÕ‡∑’¬∫°—∫°√–∫◊Õ¡Ÿ√à“Àå®–Õ¬Ÿà∑’Ë

4.0-4.26 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ Chua et al. (1983)

√“¬ß“π«à“√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® 

‡µÕ‚√π„πæ≈“ ¡à“„π™à«ß‡ªìπ —¥‡∑à“°—∫ 0.24 π“‚π

°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈– 1.76 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ „π

«—π∑’Ë 12-14  ‚¥¬∑’Ë Leenauuraksa ·≈–§≥– (1979)

æ∫«à“ „π«—π∑’Ë∑”°“√º ¡√–¥—∫ŒÕ√å‚¡π‚ª√‡® 

‡µÕ‚√π®–Õ¬Ÿà„π√–¥—∫µË”ª√–¡“≥ 0.16±0.20 π“‚π

°√—¡µàÕ¡‘≈≈‘≈‘µ√  Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’°“√»÷°…“∑’Ë

·πà™—¥«à“°“√°”Àπ¥‡«≈“º ¡‡∑’¬¡∑’Ë°√–∑”°—π„πæ◊Èπ∑’Ë

(12 ™—Ë«‚¡ßÀ≈—ß‡ªìπ —¥¬◊ππ‘Ëß) ‡ªìπ‡«≈“∑’Ë‡À¡“– ¡Õ

¬Ÿà„π√–¬–°“√‡ªìπ —¥·≈– “¡“√∂π”¡“„™â„π°√–∫◊Õ

ª≈—°‰∑¬‰¥â®√‘ßÀ√◊Õ‰¡à  Õ’°∑—Èß‰¡à¡’°“√√“¬ß“π«à“

‡°…µ√°√ºŸâ‡≈’È¬ß°√–∫◊Õ„πæ◊Èπ∑’Ë “¡“√∂®—∫ —¥‰¥â¡’

ª√– ‘∑∏‘¿“æ‡æ’¬ß„¥ √«¡∂÷ß‡«≈“º ¡¢Õß‡®â“Àπâ“∑’Ë

º ¡‡∑’¬¡‡À¡“– ¡À√◊Õ‰¡à

®“°ªí≠À“¥—ß°≈à“«§≥–ºŸâ«‘®—¬®÷ß¡’§«“¡µâÕß°“√

»÷°…“‡∫◊ÈÕßµâπ‡æ◊ËÕ ”√«®§«“¡ —¡æ—π∏å·≈–§«“¡

 Õ¥§≈âÕß√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß‚ª√‡® ‡µÕ‚√π„π
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´’√—Ë¡°—∫°“√· ¥ßÕÕ°¢Õß°“√Õ“°“√‡ªìπ —¥„π°√–∫◊Õ

ª≈—°‰∑¬¢Õßø“√å¡‡°…µ√°√√“¬¬àÕ¬ „π‡¢µæ◊Èπ∑’Ë

®—ßÀ«—¥™≈∫ÿ√’

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

°√–∫◊Õ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‡ªìπ°√–∫◊Õª≈—°

‰∑¬Õ“¬ÿ√–À«à“ß 4 - 8 ªï ‡ªìπ°√–∫◊Õ “« 6 µ—« ·≈–

°√–∫◊Õπ“ß 12 µ—« ®“°ø“√å¡‡°…µ√°√√“¬¬àÕ¬„π

‡¢µæ◊Èπ∑’Ë®—ßÀ«—¥™≈∫ÿ√’ ‚¥¬‡≈’È¬ß·∫∫ª≈àÕ¬·ª≈ßÀ≠â“

‰¡à¡’æàÕæ—π∏ÿå°√–∫◊Õ§ÿ¡ΩŸß  ·≈–‰¥âºà“π°“√µ√«®

Õ«—¬«– ◊∫æ—π∏ÿå‚¥¬°“√≈â«ßµ√«®ºà“π∑“ß∑«“√Àπ—°

°àÕπ‡¢â“√—∫°“√»÷°…“«à“¡’≈—°…≥–‡ªìπª°µ‘

«‘∏’°“√»÷°…“

‡°…µ√°√®–·®âß‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡‡¡◊ËÕ —ß‡°µ

æ∫«à“°√–∫◊Õ· ¥ßÕ“°“√‡ªìπ —¥ ‰¥â·°à Õ«—¬«–‡æ»

∫«¡·¥ß √âÕß°√–«π°√–«“¬ ¡’‡¡◊Õ°„ ‰À≈ÕÕ°¡“

®“°™àÕß§≈Õ¥ ·≈–°√–∫◊Õµ—«Õ◊Ëπ¢÷Èπªïπ (°“√®—∫ —¥

¢Õß‡°…µ√°√Õ“®æ∫«à“°√–∫◊ÕÕ“®· ¥ßÕ“°“√‡ªìπ

 —¥‡æ’¬ß∫“ßÕ“°“√‡∑à“π—Èπ) À≈—ß®“°π—Èπ‡®â“Àπâ“∑’Ë

º ¡‡∑’¬¡®–‡¢â“æ◊Èπ∑’Ë‡æ◊ËÕº ¡‡∑’¬¡ 12 ™—Ë«‚¡ß À≈—ß

®“°‰¥â√—∫·®âß®“°‡°…µ√°√  ∫—π∑÷°≈—°…≥–Õ“°“√

‡ªìπ —¥¢≥–º ¡ ‰¥â·°à Õ«—¬«–‡æ»∫«¡·¥ß ¡’‡¡◊Õ°„ 

‰À≈®“°™àÕß§≈Õ¥ °“√À¥‡°√Áß¢Õß¡¥≈Ÿ° ·≈–

 “¡“√∂ Õ¥ªóπº ¡‡∑’¬¡‰ª¬—ßª“°¡¥≈Ÿ° ‚¥¬

°”Àπ¥«à“°√–∫◊ÕÕ¬Ÿà„π√–¬–‡ªìπ —¥ (estrus) À“°

æ∫«à“¡’°“√À¥‡°√Áß¢Õß¡¥≈Ÿ°·≈– “¡“√∂ Õ¥ªóπ

º ¡‡∑’¬¡‰ª¬—ßª“°¡¥≈Ÿ°‰¥â  ·≈–‡®“–‡°Á∫‡≈◊Õ¥®“°

Jugular vein ª√‘¡“µ√ 10 ¡‘≈≈‘≈‘µ√ ¥â«¬À≈Õ¥‡°Á∫

´’√—Ë¡ (Monovette®, SARSTEDT, Germany) µ—Èß∑‘Èß‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕßª√–¡“≥ 2 ™—Ë«‚¡ß ·≈–·¬°´’√—Ë¡¥â«¬

‡§√◊ËÕßªíòπ§«“¡‡√Á« Ÿß (Centrifudge) 3,000 √Õ∫ 5

π“∑’  ‡°Á∫´’√—Ë¡ª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√ „πÀ≈Õ¥¢π“¥ 1.5

¡‘≈≈‘≈‘µ√ (Microtube) π”‰ª·™à·¢Áß√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-70 Õß»“‡´≈‡´’¬  ®π°«à“®–π”µ—«Õ¬à“ß¡“«‘‡§√“–Àå

À“√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π¥â«¬

«‘∏’ Solid-phase125 Ι-radioimmunoassay (RIA)

(Coat-a-Count®, Diagnostic Products; Los Ange-

les, CA, USA)

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

§”π«≥§à“¡—∏¬∞“π¢Õß√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π´’√—Ë¡¢Õß°√–∫◊Õ∑—ÈßÀ¡¥

‡π◊ËÕß®“°°“√·®°·®ß§«“¡∂’Ë¢Õß¢âÕ¡Ÿ≈‡ªìπ·∫∫‰¡àª°µ‘

«‘‡§√“–Àå§à“§«“¡ —¡æ—π∏å·≈–√–¥—∫§«“¡ Õ¥§≈âÕß

°—π¢Õß°“√‡ªìπ —¥®“°°“√ —ß‡°µ·≈–°“√‡ªìπ —¥‚¥¬

§“¥°“√≥å®“°√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® 

‡µÕ‚√π„π ’́√—Ë¡ ‚¥¬‡≈◊Õ°®ÿ¥µ—¥ (cutoff) ¢Õß√–¥—∫

§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π∑’Ë 0.2, 0.4

·≈– 1.0 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈–«‘‡§√“–Àå§«“¡

 —¡æ—π∏å√–À«à“ß°“√«—¥ Õß«‘∏’ ¥â«¬‚ª√·°√¡ SPSS

for Windows version 11.5 (Chicago, IL, SPSS Inc.)

‚¥¬«‘∏’ Fisher's exact test ·≈–§«“¡ Õ¥§≈âÕß

√–À«à“ß°“√«—¥∑—Èß Õß«‘∏’¥â«¬ ‚ª√·°√¡ Winepiscope

2.0 (Borland International Inc.) ‚¥¬«‘∏’ Kappa

statistics µ“¡≈”¥—∫  ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

º≈·≈–Õ¿‘ª√“¬

§à“¡—∏¬∞“π¢Õß√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π

‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡¢Õß·¡à°√–∫◊Õ∑—Èß 18 µ—« ‡∑à“°—∫

0.215 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ∑’Ë√–¥—∫‡ªÕ√å‡´Áπµå‰∑≈å

25 ·≈– 75 ¡’§à“‡∑à“°—∫ 0.155 ·≈– 0.315 π“‚π

°√—¡µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ §«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π

‚ª√‡® ‡µÕ‚√π∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß√–À«à“ß 0.12 - 1.56

π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√
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®“°µ“√“ß 1 æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å¢Õß°“√

‡ªìπ —¥®“°°“√ —ß‡°µ·≈–°“√‡ªìπ —¥‚¥¬§“¥°“√≥å

®“°√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π

´’√—Ë¡ „π∑ÿ°§à“®ÿ¥µ—¥ (cutoff) ¢Õß√–¥—∫§«“¡‡¢â¡¢âπ

¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π∑’Ë 0.20, 0.40 ·≈– 1.00

π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‚¥¬ —ß‡°µ®“°§à“ Fisherûs

exact test; p = 0.559 , p = 0.442 ·≈– p = 0.314

µ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—π°—∫°“√«‘‡§√“–Àå√–¥—∫§«“¡

 Õ¥§≈âÕß√–À«à“ß∑—Èß Õß§à“¥—ß°≈à“«æ∫«à“¡’§«“¡

 Õ¥§≈âÕß°—π„π√–¥—∫πâÕ¬ (slight agreement) ®π∂÷ß

√–¥—∫ª“π°≈“ß (fair agreement) ‚¥¬§à“§«“¡

 Õ¥§≈âÕß°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%  ¡’™à«ß°«â“ß

¡“° ́ ÷Ëßπà“®–‡ªìπº≈‡π◊ËÕß®“°®”π«π —µ«å∑¥≈Õß∑’ËπâÕ¬

Õ¬à“ß‰√°Áµ“¡®–‡ÀÁπ«à“√–¥—∫§«“¡ Õ¥§≈âÕß¢Õß∑—Èß

 Õß«‘∏’®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡§à“®ÿ¥µ—¥√–¥—∫°“√«‘‡§√“–Àå

§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π´’√—Ë¡

(cutoff) ¥—ß· ¥ß„πµ“√“ß 2 ‡¡◊ËÕµ‘¥µ“¡º≈Õ—µ√“

°“√µ—Èß∑âÕß¥â«¬‡§√◊ËÕßÕ—≈µ√â“´“«π¥å∑’Ë 60 «—πÀ≈—ßº ¡

æ∫«à“ °≈ÿà¡°√–∫◊Õ∑’Ë‡ªìπ —¥∑—Èß®“°°“√ —ß‡°µ·≈–¡’

√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√πµË”°«à“

0.20 ·≈–°≈ÿà¡∑’ËÕ¬Ÿà√–À«à“ß 0.20-0.40 π“‚π°√—¡

µàÕ¡‘≈≈‘≈‘µ√‡∑à“°—∫ 37.5% (3/8) ·≈– 57.14%

(4/7) µ“¡≈”¥—∫ ‚¥¬∑’Ë°≈ÿà¡∑’Ë¡’§à“¡“°°«à“ 0.40

π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√‰¡à¡’µ—«„¥µ—Èß∑âÕß (0/3)  ́ ÷Ëß Õ¥

§≈âÕß°—π°—∫°“√»÷°…“√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π

‚ª√‡® ‡µÕ‚√π„πæ≈“ ¡à“™à«ß√–¬– —¥¢Õß°√–∫◊Õ

·¡àπÈ”Õ¬Ÿà∑’Ë 0.13 - 0.27 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ (Chua

et al., 1983; Jainudeen et al.,1981 and Kumad,

1999) ´÷Ëß‡ªìπ√–¬–∑’Ë°√–∫◊Õ· ¥ßÕ“°“√‡ªìπ —¥

™—¥‡®π·≈–¡’‚Õ°“ º ¡µ‘¥¡“° ÷́Ëß Õ¥§≈âÕß°—∫°“√

»÷°…“π’È‚¥¬æ∫«à“°√–∫◊Õ∑’Ë —ß‡°µæ∫Õ“°“√‡ªìπ —¥

·≈–¡’√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π

„π ’́√—Ë¡µË”°«à“ 0.40 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–¡’

‚Õ°“ º ¡µ‘¥¡“°∑’Ë ÿ¥  Õ¬à“ß‰√°Áµ“¡¡’°√–∫◊Õ∑’Ë¡’

√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡

µË”°«à“ 0.40 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·µà°“√‡ªìπ —¥

®“°°“√ —ß‡°µ‰¡à™—¥‡®π‚¥¬‡©æ“– Õ¥ªóπº ¡‡∑’¬¡

‰¡àºà“π‡¢â“ª“°¡¥≈Ÿ°∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–°√–∫◊Õ¥—ß

°≈à“«‡ªìπ°√–∫◊Õ “«∑—ÈßÀ¡¥ (2/2)

®“°°“√»÷°…“‡∫◊ÈÕßµâππ’È æ∫«à“°“√‡ªìπ —¥®“°

°“√ —ß‡°µ·≈–°“√‡ªìπ —¥‚¥¬§“¥°“√≥å®“°√–¥—∫

§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡‰¡à¡’

§«“¡ —¡æ—π∏å°—π·≈– Õ¥§≈âÕß°—π‡æ’¬ß‡≈Á°πâÕ¬ ·µà

æ∫«à“°√–∫◊Õ∑’Ë —ß‡°µæ∫Õ“°“√‡ªìπ —¥·≈–¡’√–¥—∫

§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π ’́√—Ë¡µË”°«à“

0.40 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–¡’‚Õ°“ º ¡µ‘¥¡“°

∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡°“√‡æ‘Ë¡¢π“¥°≈ÿà¡µ—«Õ¬à“ß„π

°“√»÷°…“§√—ÈßµàÕ‰ªÕ“®‰¥âº≈§«“¡·µ°µà“ß∑“ß ∂‘µ‘

∑’Ë™—¥‡®π·≈–¡’√–¥—∫§«“¡πà“‡™◊ËÕ∂◊Õ¡“°¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬„§√à¢Õ¢Õ∫§ÿ≥§«“¡√à«¡¡◊Õ√à«¡„®®“°

‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡®“°»Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–

‡∑§‚π‚≈¬’™’«¿“æ™≈∫ÿ√’ ∑’Ë‰¥â„Àâ§«“¡™à«¬‡À≈◊Õ„π

°“√ªØ‘∫—µ‘„πæ◊Èπ∑’Ë  »Ÿπ¬åÕπÿ√—°…å·≈–æ—≤π“§«“¬‰∑¬

„π‡§√◊Õ‡®√‘≠‚¿§¿—≥±å Õ”‡¿Õ∫â“π∫÷ß ®—ßÀ«—¥™≈∫ÿ√’

∑’Ë‰¥âÕπÿ‡§√“–ÀåπÈ”‡™◊ÈÕ·™à·¢Áß®“°æàÕæ—π∏ÿå°√–∫◊Õª≈—°

‰∑¬™—Èπ‡¬’Ë¬¡‡æ◊ËÕ„™â„πß“π«‘®—¬  Õ.π. æ.¥√.®”≈Õß  ¡‘µ√

™“«‰∑¬ ·≈– Õ.π. æ.¥√.‡Õ°™“µ‘ æ√À¡¥‘‡√°

∑’Ë„Àâ§”ª√÷°…“·π–π”„π¥â“π°“√«‘‡§√“–Àå ·≈–‡√’¬∫

‡√’¬ß¢âÕ¡Ÿ≈ ·≈–∑’Ë ”§—≠¢Õ¢Õ∫§ÿ≥°√–∫◊Õ∑ÿ°µ—«·≈–

‡°…µ√°√∑ÿ°§π„π‡¢µæ◊Èπ∑’Ë®—ßÀ«—¥™≈∫ÿ√’∑’Ë„Àâ§«“¡

√à«¡¡◊Õ·≈–„Àâ°”≈—ß„®®π∑”„Àâß“π«‘®—¬ ”‡√Á®≈ÿ≈à«ß‰ª

¥â«¬¥’
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°“√æ—≤π“Õÿª°√≥å©’¥¬“ —µ«å√–¬–‰°≈

Development of veterinary injector

(Vet remote injection equipment )

‡©≈‘¡æß»å ®‘√æƒ≤‘»‘√‘1  ¡æ— µ√å æŸπ ÿ¢2

1  ”π—°ß“πª»ÿ —µ«å®—ßÀ«—¥Õÿ∑—¬∏“π’ °√¡ª»ÿ —µ«å °√–∑√«ß‡°…µ√·≈– À°√≥å
2 ¿“§«‘™“™à“ß°≈‚√ßß“π «‘∑¬“≈—¬‡∑§π‘§ Õÿ∑—¬∏“π’ °√¡Õ“™’«–»÷°…“ °√–∑√«ß»÷°…“∏‘°“√

∫∑§—¥¬àÕ

Õÿª°√≥å©’¥¬“ —µ«å√–¬–‰°≈ À√◊Õ‡§√◊ËÕß¡◊Õ¬‘ß¬“ ≈∫ —µ«å  ‡ªìπ‡§√◊ËÕß¡◊Õ·æ∑¬å‡©æ“–∑“ß ‡æ◊ËÕ„Àâ¬“·°à

 —µ«å√–¬–‰°≈ ‡ªìπÕÿª°√≥å∑’Ëπ”‡¢â“¡“®“°µà“ßª√–‡∑»√“§“·æß¡“° Õ’°∑—Èß¡’ªí≠À“¥â“πÕ–‰À≈à °“√´àÕ¡·´¡·≈–

∫”√ÿß√—°…“ ºŸâ∑”°“√»÷°…“‰¥â§‘¥§âπ·≈– √â“ßÕÿª°√≥å¢÷Èπ¡“ „π§√—Èßπ’È‡ªìπ°“√æ—≤π“µàÕ‡π◊ËÕß®“°§√—Èß·√°‰¥â

‡≈◊Õ°„™â«— ¥ÿ«— ¥ÿ„À¡à∑’ËÀ“‰¥â„πª√–‡∑» ª√–°Õ∫¥â«¬µ—«∑àÕ≈”°≈âÕß °≈àÕßæ—°≈¡ °≈‰°§«∫§ÿ¡ ‚§√ß

Õÿª°√≥å ‡ªìπ‚≈À–º ¡·¡°π’‡´’¬¡/Õ≈Ÿ¡‘‡π’¬¡(·¡°π’‡´’¬¡ Õ—≈≈Õ¬¥å)  ¡’Ëπ”Àπ—°‡∫“ ·¢Áß·√ß ‰¡à‡ªìπ π‘¡

·≈–‡§≈◊Õ∫º‘«¥â«¬«‘∏’Õ–‚π‰¥´å‡ªìπ ’∑’Ë «¬ß“¡  “«π≈Ÿ°‡≈◊ËÕπªî¥∑â“¬ ·≈– ª√‘ß°≈‰°‡ªìπ ·µπ‡≈ ‰¡à‡ªìπ π‘¡

·≈–¥â“¡‰¡âÀ≈—°°“√∑”ß“π„™â‰¥â –¥«°√«¥‡√Á«¢÷Èπ ®“°°“√Õ—¥Õ“°“»®“°ªíö¡≈¡ ‡ªìπ°“√„™â°ä“´∫√√®ÿ°√–ªÜÕß  ‡µ‘¡

Õ—¥‡¢â“°≈àÕß‡°Á∫≈¡„Àâ‰¥â§«“¡¥—π∑’ËµâÕß°“√ ·≈â«‡Àπ’Ë¬«°≈‰°ª≈àÕ¬°ä“´¢—∫¥—π≈Ÿ°¥Õ°∫√√®ÿ‡«™¿—≥±åÀ√◊Õ

«—§´’π æÿàßµ√ß‰ª¬—ßµ—« —µ«å  ‡ªìπÕÿª°√≥å∑’Ë„™â©’¥¬“°≈àÕ¡ª√– “∑  ¬“ ≈∫  „π°√≥’®—∫ —µ«å‰¡à‰¥â ‡™àπ ÿπ—¢‰¡à¡’

‡®â“¢Õß À√◊Õ‡ªìπ —µ«å¥ÿ√â“¬  —µ«åªÉ“  ª»ÿ —µ«å  ‡æ◊ËÕ¡“¥”‡π‘π°“√∑“ßÕ“¬ÿ√°√√¡ »—≈¬°√√¡ ©’¥«—§´’π ¬“§ÿ¡°”‡π‘¥

‡ªìπ°“√¬‘ß«—§´’π À√◊Õ‡«™¿—≥±å‡À≈à“π’È‡¢â“‰ª„πµ—« —µ«å‚¥¬µ√ß ®“°°“√æ—≤π“„π§√—Èß∑’Ë 2 π’È  —µ«å·æ∑¬åÀ≈“¬

∑à“ππ”‰ª„™â„π¿“§ π“¡‰¥âº≈‡ªìπ∑’Ëπà“æÕ„®

§” ”§—≠ : Õÿª°√≥å©’¥¬“ —µ«å√–¬–‰°≈  ≈Ÿ°¥Õ°∫√√®ÿ‡«™¿—≥±å
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·°√ππŸ‚≈¡à“®“°‡™◊ÈÕ√“∑’Ë≈”‰ â „À≠à¢Õß ÿπ—¢: case report

∑πß»—°¥‘Ï ¡–¡¡1

∫∑§—¥¬àÕ

°âÕπ‡π◊ÈÕ¢π“¥„À≠à∑’Ë≈”‰ â„À≠à‰¥â∂Ÿ°ºà“µ—¥ÕÕ°¡“æ√âÕ¡°—∫≈”‰ â∫“ß à«π®“° ÿπ—¢æ—π∏ÿå‰∑¬∫“ß·°â« ‡æ»ºŸâ

Õ“¬ÿ 3 ªï ∑’Ë¡’ª√–«—µ‘∑âÕß‡ ’¬‡√◊ÈÕ√—ß °âÕπ‡π◊ÈÕ¥—ß°≈à“«≈âÕ¡√Õ∫≈”‰ â„À≠àÕ¬Ÿà‚¥¬‰¡àæ∫°“√·∑√°µ—«‰ª„π∑àÕ≈”‰ â

º≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“®“°°âÕπ‡π◊ÈÕæ∫ °“√Õ—°‡ ∫·∫∫ ·°√ππŸ‚≈¡“µ—  ‚¥¬µ√«®æ∫‡ âπ„¬¢Õß‡™◊ÈÕ

√“™π‘¥·µ°·¢πß·µà‰¡à¡’¢âÕª≈âÕß®”π«π¡“° ¬◊π¬—πº≈°“√µ√«®¥â«¬°“√¬âÕ¡ ’æ‘‡»… ”À√—∫‡™◊ÈÕ√“ ¢âÕ¡Ÿ≈∑“ß

§≈‘π‘°·≈–∑“ßæ¬“∏‘«‘∑¬“‰¥â∂Ÿ°π”¡“«‘‡§√“–Àå·≈–«‘®“√≥å„π√“¬ß“ππ’È

§” ”§—≠ : ·°√ππŸ‚≈¡à“ ‡™◊ÈÕ√“ ≈”‰ â„À≠à  ÿπ—¢ ®ÿ≈æ¬“∏‘«‘∑¬“

1  “¢“«‘™“æ¬“∏‘«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√  ÀπÕß®Õ° °∑¡. 10530
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Intramural fungal granuloma at colon in

a dog: case report

Thanongsak Mamom1

1 Department of Pathology, Faculty of Veterinary Medicine, Mahanakorn University of Technology,
Bangkok, Thailand,10530

Abstract

A large mass at colon was surgically removed from a 3-year-old male Thai-Bangkaew dog with a

history of chronic diarrhea. Macroscopically, the mass entrapped colon without involvement of mucosal

surface. Histopathologic examination revealed multifocal granulomatous inflammation with tremendous

branched non-septate fungal hyphae which were confirmed by Grocott's and PAS staining. The clinical

data and pathological diagnosis were discussed.

Keyword : granuloma fungal colon dog histopathology
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¡–‡√Áß‡µâ“π¡™π‘¥ mixed mammary tumor „π·¡«

Õ“√¬“ Õπÿ‰æ√«√√≥1 ·≈– ∑πß»—°¥‘Ï ¡–¡¡2

∫∑§—¥¬àÕ

·¡«æ—π∏ÿåº ¡‡æ»‡¡’¬Õ“¬ÿ 10 ªï πÈ”Àπ—° 4.1 °.°. ‰¡à¡’ª√–«—µ‘°“√„™âŒÕ√å‚¡π§ÿ¡°”‡π‘¥ ·≈–‰¥â√—∫°“√

ºà“µ—¥π”¡¥≈Ÿ°·≈–√—ß‰¢àÕÕ°‰ª·≈â«‡¡◊ËÕÕ“¬ÿ 2 ªï °“√µ√«®∑“ß§≈‘π‘°æ∫°âÕπ‡π◊ÈÕ¢π“¥ 7x7 ´.¡. ∫√‘‡«≥‡µâ“

π¡§Ÿà∑’Ë 4 °âÕπ‡π◊ÈÕ¡’≈—°…≥–·µ°‡ªìπ·º≈ ‚¥¬æ∫‡π◊ÈÕµ“¬·≈–ÀπÕß√à«¡¥â«¬ ·¡«‰¥â√—∫°“√√—°…“‚¥¬°“√

ºà“µ—¥‡Õ“°âÕπ‡π◊ÈÕ¥—ß°≈à“«ÕÕ°‰ª ·≈–°âÕπ‡π◊ÈÕ¥—ß°≈à“«∂Ÿ° àß¡“µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ º≈°“√µ√«® √ÿª‰¥â

«à“‡ªìπ¡–‡√Áß¢Õß‡µâ“π¡ ‚¥¬æ∫‡π◊ÈÕµ“¬·≈–°“√Õ—°‡ ∫√à«¡¥â«¬ À≈—ß°“√ºà“µ—¥ª√–¡“≥ 3 ‡¥◊Õπ æ∫°âÕπ‡π◊ÈÕ

ßÕ° ¢π“¥ 6.5x6.5 ´.¡. ‚µ¢÷Èπ¡“Õ’°∫√‘‡«≥„°≈â°—∫µ”·Àπàß‡¥‘¡  —µ«å‰¥â√—∫°“√√—°…“Õ’°§√—Èß‚¥¬ºà“µ—¥‡Õ“°âÕπ

‡π◊ÈÕßÕ°·≈–µàÕ¡πÈ”‡À≈◊Õß∑’ËÕ¬Ÿà∫√‘‡«≥„°≈â‡§’¬ßÕÕ°‰ª °âÕπ‡π◊ÈÕ¥—ß°≈à“«∂Ÿ° àß¡“µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“Õ’°§√—Èß

º≈°“√µ√«® æ∫°≈ÿà¡¢Õß‡´≈≈å¡–‡√Áß 2 ™π‘¥ „π°âÕπ‡π◊ÈÕ‡¥’¬«°—π§◊Õ ¡–‡√Áß¢Õß‡´≈≈å∫ÿº‘«¢ÕßµàÕ¡πÈ”π¡ ·≈–

‡´≈≈å¡–‡√Áß∑’Ë¡’√Ÿª√à“ß‡ªìπ√Ÿª°√– «¬ ‚¥¬æ∫‡π◊ÈÕ‡¬◊ËÕ°√–¥Ÿ°ÕàÕπ¥â«¬ πÕ°®“°π—Èπ¬—ßæ∫°“√‡°‘¥‡π◊ÈÕµ“¬·≈–

‡≈◊Õ¥ÕÕ°„π‡π◊ÈÕ‡¬◊ËÕ ∑’ËµàÕ¡πÈ”‡À≈◊Õßæ∫°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß‚¥¬‡´≈≈å¡–‡√Áß¥—ß°≈à“«„Àâº≈∫«°µàÕ

pancytokeratin marker ·≈–„Àâº≈≈∫µàÕ vimentin „π°“√¬âÕ¡‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’Õ‘¡¡Ÿ‚πŒ’ ‚µ‡§¡’ · ¥ß«à“‡ªìπ

™π‘¥∑’Ë‡®√‘≠¡“®“°‡´≈≈å∫ÿº‘«¢ÕßµàÕ¡πÈ”π¡ º≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ √ÿª‰¥â«à“·¡«‡ªìπ¡–‡√Áß‡µâ“π¡™π‘¥

malignant mixed mammary gland tumor ‡π◊ÈÕßÕ°¢Õß‡µâ“π¡®—¥«à“‡ªìπÀπ÷Ëß„π “¡¢Õß‡π◊ÈÕßÕ°∑’Ëæ∫∫àÕ¬„π·¡«

¡“°°«à“ 80 ‡ªÕ√å‡´Áπµå¢Õß‡π◊ÈÕßÕ°‡µâ“π¡„π·¡«‡ªìπ™π‘¥ adenocarcinoma ·≈– à«π∑’Ë‡À≈◊Õ à«π„À≠à‡ªìπ™π‘¥

fibroadenoma ·µà¡–‡√Áß™π‘¥ malignant mixed mammary gland tumor ∑’Ëæ∫π’È‡ªìπ™π‘¥∑’Ë¡’√“¬ß“π°“√æ∫

πâÕ¬¡“°„π·¡«

§” ”§—≠ : ¡–‡√Áß mixed mammary tumor ‡µâ“π¡ °“√·æ√à°√–®“¬ ·¡«

1  “¢“«‘™“°“¬«‘¿“§»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√
2  “¢“«‘™“æ¬“∏‘«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√
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°“√º≈‘µ≈Ÿ°‚§æ◊Èπ‡¡◊Õß‰∑¬·≈–‚§π¡¥â«¬‡∑§π‘§°“√‡°Á∫‡´≈≈å‰¢à

ºà“π∑“ßºπ—ß™àÕß§≈Õ¥·≈–°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

Production of Thai Native and Dairy Calves Using

OPU and IVF Techniques

¡“≈’ Õ¿‘‡¡∏’∏”√ß1 Õππ∑å ‡∑◊Õß —π‡∑◊¬–1  ≥√ß§å ‡≈’È¬ß‡®√‘≠1  °’√µ‘ ∏‘·®â1

·≈– ®ÿ√’¬å√—µπå  ”‡√Á®ª√– ß§å2

1  ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å  Õ.‡¡◊Õß ®.ª∑ÿ¡∏“π’ 12000
2 §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à  50100

∫∑§—¥¬àÕ

»÷°…“§«“¡‡ªìπ‰ª‰¥â„π°“√º≈‘µ≈Ÿ°‚§æ◊Èπ‡¡◊Õß·≈–‚§π¡‚¥¬„™â‡∑§π‘§°“√‡°Á∫‡´≈≈å‰¢àºà“π∑“ßºπ—ß™àÕß

§≈Õ¥·≈–ªØ‘ π∏‘πÕ°√à“ß°“¬  ‡®“–‡°Á∫‡´≈≈å‰¢à®“°‚§æ◊Èπ‡¡◊Õß 6 µ—« ·≈– ‚§π¡æ—π∏ÿå¥’ 19 µ—« ‚¥¬‰¡à„™â

‡§√◊ËÕßÕ—≈µ√“´“«πå  ‚§·µà≈–µ—«∂Ÿ°‡®“–‡°Á∫‡´≈≈å‰¢à´È”Õ¬à“ßπâÕ¬ 4 §√—Èß ‰¥â‰¢à∑—ÈßÀ¡¥ 338 „∫ ®“°‚§æ◊Èπ‡¡◊Õß

88 „∫ ·≈–‚§π¡ 250 „∫ ‡ªìπ‡´≈≈å‰¢à§ÿ≥¿“æ¥’√«¡ 192 „∫ ‚¥¬‡ªìπ‡´≈≈å‰¢à§ÿ≥¿“æ¥’¢Õß‚§æ◊Èπ‡¡◊Õß 56 „∫

(63.6%, 56/88) ·≈–¢Õß‚§π¡ 136 „∫ (54.4%, 136/250) π”‰¢à§ÿ≥¿“æ¥’‰ª‡¢â“°√–∫«π°“√ªØ‘ π∏‘

πÕ°√à“ß°“¬„πÀâÕßªØ‘∫—µ‘°“√∑’ËÕ¬ŸàÀà“ß®“° ∂“π∑’Ë‡®“–‡°Á∫‰¢àª√–¡“≥ 1 ™—Ë«‚¡ß 30 π“∑’  À≈—ß®“°‡≈’È¬ßµ—«ÕàÕπ

7 «—π ‰¥âµ—«ÕàÕπ√–¬–∫≈“ ‚µ ’́  √«¡ 72 „∫ ‚¥¬‡ªìπµ—«ÕàÕπ¢Õß‚§æ◊Èπ‡¡◊Õß 17 „∫ ·≈–¢Õß‚§π¡ 55 „∫

∑”°“√Ω“°µ—«ÕàÕπ‚§æ◊Èπ‡¡◊Õß  15  „∫ „π‚§µ—«√—∫æ—π∏ÿå‚§π¡≈Ÿ°º ¡  6  µ—« ¡’‚§µ—«√—∫∑âÕß 2 µ—«  (∑âÕß 33.3%,

2/6) ‚¥¬ ·≈–®“°°“√Ω“°µ—«ÕàÕπ‚§π¡ 47 „∫ „π‚§µ—«√—∫ 24 µ—« ¡’‚§µ—«√—∫∑âÕß 7 µ—«  (29.2%, 7/24)   ¡’

≈Ÿ°‚§æ◊Èπ‡¡◊Õß‡°‘¥ 2 µ—« ·≈–≈Ÿ°‚§π¡‡°‘¥ 7 µ—«  √ÿªº≈°“√¥”‡π‘πß“π„πµ“√“ß∑’Ë 1  º≈®“°“√»÷°…“π’È · ¥ß«à“

¡’§«“¡‡ªìπ‰ª‰¥â„π°“√„™â‡∑§π‘§°“√‡°Á∫‡´≈≈å‰¢àºà“π∑“ßºπ—ß™àÕß§≈Õ¥·≈–°“√ªØ‘ π∏‘πÕ°√à“ß°“¬‡æ◊ËÕº≈‘µ

≈Ÿ°‚§æ◊Èπ‡¡◊Õß‰∑¬·≈–≈Ÿ°‚§π¡ π—∫‡ªìπ§√—Èß·√°∑’Ë¡’≈Ÿ°‚§æ◊Èπ‡¡◊Õß‰∑¬‡°‘¥®“°«‘∏’°“√π’È

§” ”§—≠ : °“√‡°Á∫‡´≈≈å‰¢àºà“π∑“ßºπ—ß™àÕß§≈Õ¥   °“√ªØ‘ π∏‘πÕ°√à“ß°“¬   ‚§  ‡´≈≈å‰¢à
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Determination of nitrofurans in animal feeds

by LC/MS Ion Trap.

Wittaya Sungthong1*, Piromporn Tuantumkaew1, Suttiporn  Piriyayon1,

Wilawan Kotesompat1 and Sriumporn  Ardsri1

Abstract

Nitrofurans in animal feeds has been prohibited according to the Thai Feed Quality Control

Regulation BE. 2525 because they are carcinogenic substances. The determination and confirmation of

nitrofurans was analyzed by liquid chromatography with ion trap mass spectrometry. The extraction liquid

was acetronitril-water (1:4, v/v) by using shaker. The sample extracts were purified by solid phase

extraction-C
18

. This proposed method is simple and reproducible with a low detection limit and

successfully separates the nitrofurans from the sample matrix which is normally influence in feed

analysis. An average recoveries of nitrofuran spiked into the feed at levels of 5,10,20,50,100 and

200 µg/kg  were 40.5-78.9% and the coefficients of variation were 6.13-14.22%. The limit of

detection were 1.55 and 1.42µg/kg,in furazolidone and furaltadone respectively. These result indicated

that the method is suitable as preliminary validation for analysis.

Keyword : nitrofurans, LC/ MS Ion Trap, solid phase extraction-C18

1Feed Quality Control Laboratory Division, Bureau of  Quality Control of Livestock  products. Department of

Livestock Development  Tivanon Road, Bangkadee Muang, Pathumthani, 12000,  Thailand
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Electron Microscopic Studies on

Brachial Glands of the Slow Loris
Kazumi Taniguchi1), Piboon Yutisri2), Luxsana Prasittichai3),

Suppaluk Kaewkwan2), Waradee Buddhakosai2),

Doungjit Kanungpean2), Jitra Sanisuriwong2),

Chatmongkol Pracharoenwanich4), Anuwat Wattananorrasate4),

Pongsiwa Sotthibandhu1,2), Jun Saito1), Kazuki Yoshioka1)

and Ken-ichiro Mutoh1)

1) Laboratory of Veterinary Anatomy, School of Veterinary Medicine, Kitasato University, Towada 034-8628, Japan,
2) Faculty of Veterinary Medicine, Mahanakorn University of Technology, Bangkok 10530
3) Khao Pratubchang Wildlife Breeding Center, Ratchaburi 70150
4) Safari World, Bangkok 10510 Thailand

Introduction

Slow lorises possess venom glands in the subcutaneous regions medial to the elbow joints. When

attacked, they lick the secretory products of the glands to mix with saliva and deliver them when biting

predators. We reported this gland was composed of two histologically different types of glands (the

second congress of Asian Association of Veterinary Anatomists in Bangkok, Sep 2007). In the present

study, we aim to elucidate the cytological features of these two types of glands.

Keyword : apocrine, brachial gland, eccrine, transmission electron microscopy, venom

Materials and Methods

Three male slow lorises, dead from pneumonia, found in Khao Pratubchang Wildlife Breeding Center,

and one male slow loris, died of malnutrition, from Safari World, Bangkok, were examined using

a transmission electron microscopy.

Results

The glands were a blend of two different types. One of them was provided with apocrine protrusions

on the luminal surface, while the other with electron lucent vacuoles and electron dense granules in the

apical cytoplasm. Some cells had rows of regularly arranged smooth endoplasmic reticulum. Both types of

glands were densely surrounded by myoepithelial cells. Adjacent to them, a large number of nerve fibers

were observed.

Discussion

While similar to sweat glands, the venom glands do not exactly show the apocrine or eccrine

characteristics; they might have their origin in sweat glands, then evolved into a specialized venomous

gland.
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