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º ¡‡∑’¬¡ 50 ªï
 Ÿà‡∑§‚π‚≈¬’™’«¿“æ æ—≤π“ª»ÿ —µ«å‰∑¬

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



 “ åπ®“°∫√√≥“∏‘°“√∫√‘À“√

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å ©∫—∫π’È‡ªìπ«“√ “√©∫—∫·√°À≈—ß®“°°Õß
º ¡‡∑’¬¡‰¥â√—∫°“√ª√—∫∞“π–‡ªìπ ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å¡’Àπâ“∑’Ë√—∫º‘¥™Õ∫°“√æ—≤π“
ª»ÿ —µ«å‚¥¬°“√»÷°…“ §âπ§«â“«‘®—¬¥â“π°“√º≈‘µª»ÿ —µ«å ‰¥â·°à °“√Õπÿ√—°…å æ—≤π“·≈–ª√—∫ª√ÿßæ—π∏ÿå
ª»ÿ —µ«å °“√«‘®—¬¥â“π ÿ¢¿“æ√–∫∫ ◊∫æ—π∏ÿå µ≈Õ¥®π°“√¢¬“¬æ—π∏ÿå·≈–°“√„™â‡∑§‚π‚≈¬’™’«¿“æ∑’Ë°â“«Àπâ“
„π°“√ª√—∫ª√ÿß·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√º≈‘µª»ÿ —µ«å

 ”π—°œ‡≈Áß‡ÀÁπ§«“¡®”‡ªìπ ·≈–ª√–‚¬™πå„π°“√‡º¬·æ√à§«“¡√Ÿâ®“°º≈ß“π«‘®—¬ ∑—Èß∑’Ë‡ªìπ¢Õß
π—°«‘™“°“√¿“¬„π ”π—°œ ·≈–º≈ß“π«‘®—¬®“°π—°«‘™“°“√„πÀπà«¬ß“πÕ◊ËπÊ ‡æ◊ËÕ¢¬“¬¢Õ∫‡¢µ°“√‡√’¬π√Ÿâ °“√π”
‰ª„™âª√–‚¬™πå ·≈–·≈°‡ª≈’Ë¬πª√– ∫°“√≥å §«“¡§‘¥‡ÀÁπ‡æ◊ËÕæ—≤π“·≈–π”§«“¡√Ÿâ¥â“π‡∑§‚π‚≈¬’™’«¿“æ
‰ª„™â„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ„π°“√º≈‘µ —µ«å ‡æ◊ËÕ„Àâ∑—π°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ∑“ß∏ÿ√°‘® ∑’Ë®–‡ªî¥°«â“ß
·≈–°“√‡ªî¥‡ √’∑“ß°“√§â“√–À«à“ßª√–‡∑»µà“ßÊ ®÷ß‰¥â®—¥æ‘¡æå«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å
 ”À√—∫‡ªìπ™àÕß∑“ßÀπ÷Ëß„π°“√‡º¬·æ√à·≈–∂à“¬∑Õ¥§«“¡√Ÿâ ·≈–ß“π«‘®—¬∑’Ë§âπæ∫„À¡à ŸàºŸâ π„® „Àâ “¡“√∂
»÷°…“‡æ‘Ë¡‡µ‘¡ À√◊Õª√–¬ÿ°µå„™âµàÕ‰ª‰¥â ‚¥¬¡’°”Àπ¥µ’æ‘¡æå ªï≈– 1 ©∫—∫ „π‡¥◊Õπ ‘ßÀ“§¡ πÕ°®“°π’È
ºŸâ π„®¬—ß “¡“√∂‡¬’Ë¬¡™¡·≈–»÷°…“ºà“π Website ¢Õß ”π—°œ ‰¥â∑’Ë www.dld.go.th/biotech

§≥–ºŸâ®—¥∑”«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å  ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å
¬‘π¥’√—∫æ‘®“√≥“º≈ß“π«‘®—¬·≈–∫∑§«“¡«‘™“°“√ ®“°∑ÿ°∑à“π∑’Ë àß¡“‡æ◊ËÕ‡º¬·æ√à ·≈–À«—ß‡ªìπÕ¬à“ß¬‘Ëß
«à“«“√ “√©∫—∫π’È®–‡ªìπª√–‚¬™πåµàÕπ—°»÷°…“ π—°«‘®—¬ ·≈–‡°…µ√°√ºŸâº≈‘µª»ÿ —µ«å∑ÿ°∑à“π

Õπ÷Ëß «“√ “√©∫—∫π’ÈπÕ°®“°‡ªìπ©∫—∫ª∞¡ƒ°…å·≈â«¬—ß‡ªìπ©∫—∫æ‘‡»…‡π◊ËÕß„π‚Õ°“ §√∫√Õ∫ 50 ª’
¢Õß°“√º ¡‡∑’¬¡ª√–‡∑»‰∑¬ ∑’Ë¡’°“√∫√‘°“√º ¡‡∑’¬¡§√—Èß·√°‡¡◊ËÕ 9 °—π¬“¬π 2499

π. æ. Õ¬ÿ∑∏å  À√‘π∑√“ππ∑å
∫√√≥“∏‘°“√∫√‘À“√



∫√√≥“∏‘°“√·∂≈ß

®“°‡¥‘¡®ÿ≈ “√º ¡‡∑’¬¡©∫—∫∑’Ë 2 ªï∑’Ë 11 ´÷Ëß‡ªìπ©∫—∫∑â“¬ ÿ¥ ‰¥â¡’§«“¡‡ª≈’Ë¬π·ª≈ß‰ª Ÿà°â“«„À¡à
‡ªìπ°“√π”‡ πÕ«“√ “√©∫—∫„À¡à §◊Õ«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å ªï∑’Ë 1 ©∫—∫∑’Ë 1 ‡æ◊ËÕ πÕß
π‚¬∫“¬¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å (‡¥‘¡§◊Õ°Õßº ¡‡∑’¬¡) ·≈–π‚¬∫“¬¢Õß°√¡ª»ÿ —µ«å
„π°“√π”‡ πÕº≈ß“π«‘®—¬ ∫∑§«“¡ ‡∑§π‘§°“√µ√«®«‘π‘®©—¬‚√§ ¢Õßπ—°«‘™“°“√∑—Èß®“°°√¡ª»ÿ —µ«å ·≈–
®“°¡À“«‘∑¬“≈—¬  Ÿà “¬µ“ª√–™“™π

«“√ “√¡’‡π◊ÈÕÀ“ “√– „π∑ÿ°¥â“π¢Õß‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å „πÕπ“§µ§“¥«à“®–¡’º≈
ß“π«‘®—¬ ‡™àπ °“√ª√—∫ª√ÿßæ—≤π“æ—π∏ÿåª»ÿ —µ«å „Àâ‡°‘¥‚§π¡æ—π∏ÿå„À¡à∑’Ë¡’§«“¡∑π∑“πµàÕ ¿“æ·«¥≈âÕ¡ æ√âÕ¡
∑—Èß„Àâº≈º≈‘µπÈ”π¡ Ÿß ‚§‡π◊ÈÕæ—π∏ÿå„À¡àæ√âÕ¡¥â«¬§ÿ≥¿“æ‡π◊ÈÕ Ÿß¢÷Èπ ¡’§«“¡πÿà¡ ·≈–¡’‰¢¡—π·∑√° ß“π«‘®—¬
¥â“π°“√¬â“¬Ω“°µ—«ÕàÕπ ·≈–°“√‚§≈ππ‘Ëßª»ÿ —µ«å∑’Ë‰¥â√—∫°“√æ—≤π“§—¥ √√æ—π∏ÿå¡“·≈â««à“„Àâº≈º≈‘µ¥’ √«¡
∑—Èß°“√Õπÿ√—°…å —µ«å∑’Ë„°≈â Ÿ≠æ—π∏ÿå ¥â“π™’«‚¡‡≈°ÿ≈ ¡’°“√µ√«®≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ‡æ◊ËÕæ‘ Ÿ®πåæàÕ ·¡à ≈Ÿ° ·≈–
°“√æ‘ Ÿ®πå®”·π°æàÕæ—π∏ÿå®“°πÈ”‡™◊ÈÕ·™à·¢Áß °“√µ√«®§âπÀ“¬’π∑’Ë§«∫§ÿ¡°“√„ÀâπÈ”π¡ °“√„Àâ§ÿ≥¿“æ‡π◊ÈÕ Ÿß
À√◊Õ°“√µâ“π∑“π‚√§ ß“π«‘®—¬¥â“π°“√º ¡‡∑’¬¡ ‡æ◊ËÕ‡æ‘Ë¡Õ—µ√“°“√º ¡µ‘¥ §âπÀ“ “‡Àµÿ°“√º ¡´È”„π‚§π¡
‚§‡π◊ÈÕ °√–∫◊Õ ß“π«‘®—¬¥â“π°“√º≈‘µπÈ”‡™◊ÈÕ ‡æ◊ËÕ‡æ‘Ë¡§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ „Àâª≈Õ¥®“°°“√ªπ‡ªóôÕπ®“°‡™◊ÈÕ‚√§
·≈–°“√·°â‰¢ªí≠À“§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå ∑’Ë¡’ “‡Àµÿ¡“®“°ªí®®—¬µà“ßÊ ‡™àπ §«“¡‰¡à ¡¥ÿ≈¢ÕßŒÕ√å‚¡π §«“¡
º‘¥ª°µ‘¢Õß√–∫∫ ◊∫æ—π∏ÿå œ≈œ

¢Õ‡™‘≠™«ππ—°«‘®—¬∑’Ë¡’º≈ß“π∑“ß«‘™“°“√„π·π«∑“ß∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ  àßº≈ß“π«‘®—¬¡“≈ß„π
«“√ “√ ‡æ◊ËÕ„Àâº≈ß“π¢Õß∑à“π‡ªìπ∑’Ë√Ÿâ®—° ·≈–∂Ÿ°π”‰ª„™âæ—≤π“°“√º≈‘µª»ÿ —µ«å ‡æ◊ËÕª√–‚¬™πå¢Õßª√–‡∑»
™“µ‘µàÕ‰ª

 æ.≠. °—≈¬“ ‡°àß«‘°¬å°√√¡
 ∫√√≥“∏‘°“√

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006



«—µ∂ÿª√– ß§å :  àß‡ √‘¡°“√»÷°…“ §âπ§«â“·≈–«‘®—¬
¥â“π°“√º≈‘µ·≈–¢¬“¬æ—π∏ÿå —µ«å

: √«∫√«¡ ‡º¬·æ√à§«“¡√Ÿâ¥â“π°“√
º≈‘µ·≈–¢¬“¬ ª√—∫ª√ÿß ·≈–Õπÿ√—°…å
æ—π∏ÿå —µ«å‚¥¬‡∑§‚π‚≈¬’™’«¿“æ

:  àß‡ √‘¡§«“¡ —¡æ—π∏å ·≈–§«“¡
√à«¡¡◊Õ√–À«à“ßπ—°«‘™“°“√·≈–
 ∂“∫—πµà“ßÊ

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

 ”π—°ß“π  ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µ
ª»ÿ —µ«å °√¡ª»ÿ —µ«å
∂.µ‘«“ππ∑å µ.∫“ß°–¥’  Õ. ‡¡◊Õß
®. ª∑ÿ¡∏“π’    12000
‚∑√/‚∑√ “√ 0-2501-1386

°”Àπ¥ÕÕ° ªï≈– 1 ©∫—∫

§≥–∑’Ëª√÷°…“

º™™. æ.≠ æ√√≥æ‘‰≈ ‡ ° ‘∑∏‘Ï
π. æ.¥√. ≥™—¬   √“∑æ—π∏å
¥√. ¡“≈’  Õ¿‘‡¡∏’∏”√ß

∫√√≥“∏‘°“√∫√‘À“√

π. æ. Õ¬ÿ∑∏å  À√‘π∑√“ππ∑å

∫√√≥“∏‘°“√

 æ.≠. °—≈¬“ ‡°àß«‘°¬å°√√¡

ºŸâ™à«¬∫√√≥“∏‘°“√

π. æ. «‘…≥ÿ ‰æ»“≈√ÿàß∏π“

°Õß∫√√≥“∏‘°“√

π. æ. ‰°√«√√≥  Àß å¬—πµ√™—¬
π. æ.  “‚√™   ß“¡¢”
 æ.≠. √æ’æ√√≥  ‡Õ◊ÈÕ‡«™π‘™°ÿ≈
π. æ.√—µπå  ©“¬“√—µπ»‘≈ªá
 æ.≠. πÿ  √“  «—≤π°ÿ≈
π. æ. «‘∫Ÿ≈¬å  ‡¬’Ë¬ß«‘»«°Ÿ√
π“ß®ÿ√’√—µπå  · π‚¿™πå
π“¬ “¬—≥Àå   ∫—«∫“π

ºŸâ®—¥°“√«“√ “√

π“ß®ÿ√’√—µπå  · π‚¿™πå
π. æ.«‘∫Ÿ≈¬å  ‡¬’Ë¬ß«‘»«°Ÿ√
π“ß “«∑—»π’¬å  æŸπ¢”

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å  ªï∑’Ë 1 ©∫—∫∑’Ë 1      J. Biol. Liv. Prod.    Vol.1 No. 1

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å ‡ªìπ
«“√ “√∑“ß«‘™“°“√¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√
º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å °”Àπ¥ÕÕ°ªï≈– 1 ©∫—∫ §◊Õ
‡¥◊Õπ ‘ßÀ“§¡ «“√ “√π”≈ß∫∑§«“¡ º≈ß“π§âπ§«â“
«‘®—¬¥â“π°“√º≈‘µª»ÿ —µ«å ∑—Èß¥â“π°“√æ—≤π“·≈–
ª√—∫ª√ÿßæ—π∏ÿå °“√®—¥°“√Õ“À“√  ÿ¢¿“æ ·≈–√–∫∫
 ◊∫æ—π∏ÿå µ≈Õ¥®π°“√¢¬“¬æ—π∏ÿå ·≈–°“√„™â‡∑§‚π‚≈¬’
™’«¿“æ∑’Ë°â“«Àπâ“„π°“√ª√—∫ª√ÿß·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
°“√º≈‘µª»ÿ —µ«å¥â“πµà“ßÊ∑’Ë°≈à“«¡“¢â“ßµâπ §≥–ºŸâ®—¥
∑”«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å ¬‘π¥’√—∫
‡√◊ËÕß®“°∑ÿ°∑à“π∑’Ë àß¡“‡æ◊ËÕ‡º¬·æ√à ·≈–‡æ◊ËÕ§«“¡
 –¥«°„π°“√æ‘®“√≥“ ¢Õ‡ πÕ·π–¥—ßπ’È
1. ‡√◊ËÕß∑’Ë®–π”≈ß

1.1 ß“π∑¥≈Õß «‘®—¬ ∑“ß«‘™“°“√ (Tech-
nical/ Research papers) À√◊Õ«‘∑¬“π‘æπ∏å ‡ªìπ°“√
‡ πÕº≈°“√«‘®—¬∑’ËºŸâ‡¢’¬π‰¥â∑”¢÷Èπ‡Õß

1.2 ∫∑§«“¡ (Articles) ·≈–¬àÕ‡Õ° “√
(Literature reviewed) ∑“ß«‘™“°“√ ∑’Ë√«∫√«¡¢âÕ¡Ÿ≈
§«“¡§‘¥‡ÀÁπ·≈–ª√– ∫°“√≥å¢ÕßºŸâ‡¢’¬π

1.3 ‡√◊ËÕßÕ◊ËπÊ ∑’Ë§≥–ºŸâ®—¥∑”æ‘®“√≥“‡ÀÁπ
 ¡§«√
2. µâπ©∫—∫

2.1 µâ π©∫— ∫∑’Ë  à ß ¡ “æ‘ ¡æå „π« “ √ “ √
‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å ‰¡à§«√‡ªìπ‡√◊ËÕß∑’Ë
‡§¬æ‘¡æå À√◊Õ°”≈—ßÕ¬Ÿà√–À«à“ß°“√æ‘®“√≥“‡æ◊ËÕ≈ßæ‘¡æå
«“√ “√Õ◊Ëπ

2.2 µâπ©∫—∫ ‡ªìπ¿“…“‰∑¬À√◊Õ¿“…“

Õ—ß°ƒ…æ‘¡æå∫π°√–¥“… ‡Õ 4 ®”π«π‰¡à‡°‘π 12 Àπâ“
‚¥¬®—¥æ‘¡æå¥â«¬ Microsoft Word for Windows À√◊Õ
„™â™π‘¥·≈–¢π“¥µ—«Õ—°…√µ“¡∑’Ë°”Àπ¥

2.3 ‰¡à¡’°“√ àß§◊πµâπ©∫—∫
3. °“√≈”¥—∫‡√◊ËÕß„πµâπ©∫—∫

‡æ◊ËÕ„Àâ¢∫«π°“√°“√æ‘®“√≥“º≈ß“π«‘™“°“√
·≈–°“√¥”‡π‘π°“√®—¥æ‘¡æå«“√ “√‡ªìπ‰ªÕ¬à“ß‡√’¬∫√âÕ¬
√«¥‡√Á« ·≈–∂Ÿ°µâÕß ®÷ß®”‡ªìπµâÕß„ÀâºŸâ‡¢’¬πº≈ß“π
«‘™“°“√ªØ‘∫—µ‘µ“¡¢âÕ°”Àπ¥Õ¬à“ß‡§√àß§√—¥ ¥—ßπ’È

3.1 „Àâ àßµâπ©∫—∫º≈ß“π«‘™“°“√®”π«π 1
™ÿ¥ ·≈–¬—ß‰¡àµâÕß àß·ºàπ∫—π∑÷°¢âÕ¡Ÿ≈ (Diskette)

3.2 µâπ©∫—∫º≈ß“π«‘™“°“√∑’Ë àß¡“ „Àâ
µ√«®§«“¡∂Ÿ°µâÕß¢Õßµ—« –°¥ √Ÿª·∫∫°“√®—¥æ‘¡æå
º≈ß“π«‘™“°“√„Àâ∂Ÿ°µâÕßµ“¡∑’Ë°”Àπ¥

3.3  àß·ºàπ∫—π∑÷°¢âÕ¡Ÿ≈¡“„Àâ ‡¡◊ËÕº≈ß“π
«‘™“°“√π—Èπ‰¥âºà“π°“√æ‘®“√≥“®“°§≥–°√√¡°“√«‘®—¬
 ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å ·≈â«‡∑à“π—Èπ ‚¥¬
‡≈¢“§≥–°√√¡°“√«‘®—¬œ ®–·®âß°≈—∫‰ª¬—ß‡®â“¢Õßº≈
ß“π«‘™“°“√æ√âÕ¡ àßµâπ©∫—∫‡æ◊ËÕ„Àâ·°â‰¢µ“¡∑’Ë§≥–
°√√¡°“√«‘®—¬ ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å
„Àâ¢âÕ‡ πÕ·π–

∫—π∑÷°º≈ß“π«‘™“°“√∑’Ë·°â‰¢ ∂Ÿ°µâÕß·≈â«
µ“¡¢âÕ·π–π”¢Õß §≥–°√√¡°“√«‘®—¬ ”π—°‡∑§‚π‚≈¬’
™’«¿“æ°“√º≈‘µª»ÿ —µ«å ≈ß„π Diskette ¢π“¥ 3.5 π‘È«
À√◊Õ CD-ROM „™â‚ª√·°√¡ Microsoft Word for
Windows ‚¥¬¡’√“¬≈–‡Õ’¬¥∫π µ‘°‡°Õ√åµ‘¥Àπâ“ Dis-
kette À√◊Õ CD-ROM ¥—ßπ’È

™◊ËÕº≈ß“π«‘™“°“√.....................................................
™◊ËÕ‡®â“¢Õßº≈ß“π......................................................
™◊ËÕ‰ø≈å.....................................................................
∑’ËÕ¬Ÿà ‡∫Õ√å‚∑√»—æ∑å/E-Mail...................................

  ¢âÕ·π–π” ”À√—∫ºŸâ‡¢’¬π

À√◊Õ àßµ√ß∑“ß Internet ¡“¬—ß jureeratn@gmail.com
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     3.4 µâπ©∫—∫º≈ß“π«‘™“°“√∑’Ë àß„Àâ§≥–°√√¡°“√
«‘®—¬  ∑ª. æ‘®“√≥“ ®–‡ªìπ∫∑§«“¡∑’Ë®—¥√Ÿª·∫∫‰¥â∂Ÿ°
µâÕßµ“¡∑’Ë°”Àπ¥‡∑à“π—Èπ À“°º≈ß“π«‘™“°“√∑’Ë àß¡“
„Àâ‰¡à∂Ÿ°µâÕßµ“¡¢âÕ°”Àπ¥ ®–®—¥ àß§◊π„Àâ‡®â“¢Õßº≈

ß“π«‘™“°“√°≈—∫‰ª·°â‰¢„Àâ∂Ÿ°µâÕß
     3.5 µâπ©∫—∫∑’Ë®—¥ àß¡“µâÕß™—¥‡®π ∑—Èß‡π◊ÈÕÀ“·≈–
√Ÿª¿“æª√–°Õ∫º≈ß“π«‘™“°“√ ‚¥¬ àß¡“∑’Ë

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

 ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å
∂.µ‘«“ππ∑å µ.∫“ß°–¥’ Õ.‡¡◊Õß

®. ª∑ÿ¡∏“π’     12000

3.6 À√◊Õµ‘¥µàÕ Õ∫∂“¡‰¥â∑’Ë
π“ß®ÿ√’√—µπå · π‚¿™πå
 ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

∂.µ‘«“ππ∑å µ.∫“ß°–¥’ Õ.‡¡◊Õß ®. ª∑ÿ¡∏“π’     12000
‚∑√»—æ∑å 0-2967-9791 À√◊Õ 0-2501-2116
‚∑√ “√. 0-2501-2116

¥Ÿ¢âÕ¡Ÿ≈√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫¢âÕ·π–π” ”À√—∫ºŸâ‡¢’¬π
º≈ß“π∑’Ë‰¥â http://www.dld.go.th/biotech
4. °“√≈”¥—∫‡√◊ËÕß

4.1 ™◊ËÕ‡√◊ËÕß (Title) §«√µâÕß™◊ËÕ„Àâ —Èπ
·≈– ◊ËÕ§«“¡À¡“¬„Àâ¥’ ·≈–æ‘¡æå‚¥¬„™â¢π“¥µ—«Õ—°…√
18 ·≈– µ—«Àπ“

4.2 ™◊ËÕºŸâ‡¢’¬π·≈–ºŸâ√à«¡ß“π (Author and
co - workers) ‡¢’¬π™◊ËÕπ“¡ °ÿ≈‡µÁ¡∑—Èß¿“…“‰∑¬
·≈–¿“…“Õ—ß°ƒ… «“ß°÷Ëß°≈“ß„µâ™◊ËÕ‡√◊ËÕß æ√âÕ¡∑—Èß
 ∂“π∑’Ë∑”ß“π∑’Ëµ‘¥µàÕ‰¥â –¥«°æ‘¡æå‰«â„µâ™◊ËÕ§≥–ºŸâ«‘®—¬
‚¥¬„™â¢π“¥µ—«Õ—°…√ 16 ·≈–µ—«ª°µ‘

4.3 ∫∑§—¥¬àÕ (Abstract) ‡¢’¬π —ÈπÊ‰¥â
‡π◊ÈÕ§«“¡§≈ÿ¡«—µ∂ÿª√– ß§å «‘∏’°“√ ·≈–º≈°“√∑¥≈Õß
§«“¡¬“«‰¡à§«√‡°‘π 3% ¢Õßµ—«‡√◊ËÕß ∫∑§—¥¬àÕµâÕß¡’
∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ·¬°Àπâ“µà“ßÀ“°®“°°—π

4.4 §” ”§—≠ (Key words) ‡ªìπ§”À√◊Õ
¢âÕ§«“¡ —ÈπÊ ∑’Ë¡’§«“¡À¡“¬· ¥ß∂÷ß§«“¡‡ªìπ‰ª
¢Õß°“√∑¥≈Õßπ—ÈπÊ √«¡°—π·≈â«‰¡à‡°‘π 5 §” À“°‰¡à
 “¡“√∂·ª≈‡ªìπ¿“…“‰∑¬‰¥â„Àâ„™â¿“…“Õ—ß°ƒ…·∑π ‚¥¬

°“√æ‘¡æåÕ¬Ÿà„µâ∫∑§—¥¬àÕ (¢÷Èπ∫√√∑—¥„À¡à)
4.5 ‡π◊ÈÕÀ“ (Text)  ”À√—∫ß“π«‘®—¬

ª√–°Õ∫¥â«¬
4.5.1 ∫∑π” (Introduction) Õ∏‘∫“¬

∂÷ßªí≠À“·≈–«—µ∂ÿª√– ß§å·≈–§«√¡’°“√µ√«®‡Õ° “√
(literature review)

4.5.2 Õÿª°√≥å·≈–«‘∏’°“√ (Materials
and Methods) Õ∏‘∫“¬‡§√◊ËÕß¡◊Õ Õÿª°√≥å∑’Ë„™â„π°“√
∑¥≈Õß «‘∏’°“√∑’Ë„™â ∂â“§‘¥§âπ¢÷Èπ§«√Õ∏‘∫“¬Õ¬à“ß≈–‡Õ’¬¥
·µà∂â“‡ªìπ∑’Ë∑√“∫°—π‚¥¬∑—Ë«‰ª„Àâ‡¢’¬π„π≈—°…≥–
Õâ“ßÕ‘ß∂÷ß ∂â“‡ªìπ‡§√◊ËÕßÀ¡“¬µ√“À√◊Õ™◊ËÕ°“√§â“ §«√
∑”‡ªìπ foot note ‰«â∑’Ë¥â“π≈à“ß¢ÕßÀπâ“π—Èπ

4.5.3 º≈ (Results) √“¬ß“πº≈°“√
∑¥≈Õß‡ªìπ§”∫√√¬“¬ „Àâ≈–‡Õ’¬¥·≈–‡¢â“„®ßà“¬ ‚¥¬
·∫àß‡ªìπÀ≈“¬Ê ¬àÕÀπâ“ ·≈–®—¥¢âÕ§«“¡∑’Ë¡’‡π◊ÈÕÀ“
‡¥’¬«°—π‰«â¥â«¬°—π À“°‡ªìπ‰ª‰¥â§«√‡ πÕ„π√Ÿª¢Õß
µ“√“ß À√◊Õ√Ÿª¿“æ À√◊Õ°√“øæ√âÕ¡∑—Èß∫√√¬“¬ª√–°Õ∫
∑—Èßπ’Èµ“√“ß √Ÿª À√◊Õ°√“ø ‰¡à§«√· ¥ßº≈∑’Ë‡À¡◊Õπ°—π

- µ“√“ß (Tables) §«√æ‘¡æå„Àâ
™—¥‡®π‡À¡“–°—∫Àπâ“ µâÕß¡’§«“¡À¡“¬„πµ—«‡Õß ·≈–
¡’§”Õ∏‘∫“¬µ“√“ßÕ¬Ÿà‡Àπ◊Õµ“√“ßπ—ÈπÊ

- √Ÿª¿“æ (Figures) §«√‡ªìπ¿“æ¢“«
- ¥” ¿“æ ’À“°®”‡ªìπºŸâ‡¢’¬πµâÕß‡ ’¬§à“„™â®à“¬‡Õß
Õ∏‘∫“¬√“¬≈–‡Õ’¬¥‰«â„µâ√Ÿªπ—ÈπÊ
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4.5.4 «‘®“√≥å (Discussion) ‡ªìπ°“√
«‘®“√≥åº≈°“√∑¥≈Õß ‚¥¬¡’®ÿ¥¡ÿàßÀ¡“¬ ‡æ◊ËÕ„ÀâºŸâÕ◊Ëπ
‡ÀÁπ§≈âÕ¬∂÷ßÀ≈—°°“√∑’Ë· ¥ßÕÕ°¡“®“°º≈°“√∑¥≈Õß
À√◊Õ‡æ◊ËÕ π—∫ πÿπ À√◊Õ§—¥§â“π∑ƒ…Ø’∑’Ë¡’ºŸâ‡ πÕ¡“°àÕπ
À√◊Õ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√∑¥≈Õß·≈–°“√µ’§«“¡
À¡“¬¢ÕßºŸâÕ◊Ëπ ºŸâ‡¢’¬π§«√æ¬“¬“¡‡πâπ∂÷ßªí≠À“À√◊Õ
¢âÕ‚µâ·¬âß„π “√– ”§—≠¢Õß‡√◊ËÕß∑’Ë°”≈—ß°≈à“«∂÷ß µ≈Õ¥
®π¢âÕ‡ πÕ·π–‡æ◊ËÕ°“√«‘®—¬„πÕπ“§µ·≈–≈Ÿà∑“ß∑’Ë®–π”
º≈‰ª„™â‡ªìπª√–‚¬™πå

4.5.5  √ÿª (Conclusion) ‡¢’¬π
„®§«“¡∑’Ë ”§—≠·≈–§ÿ≥§à“¢Õßß“π‡æ◊ËÕ„ÀâºŸâÕà“π‡¢â“„®
ßà“¬¢÷Èπ

4.5.6 °‘µµ‘°√√¡ª√–°“» (Acknow-
ledgement) §«√¡’„π°√≥’∑’Ë‰¥â√—∫§«“¡™à«¬‡À≈◊Õ À√◊Õ
§«“¡√à«¡¡◊Õ∑’Ë π—∫ πÿπß“π§âπ§«â“«‘®—¬π—ÈπÊ

4.5.7 ‡Õ° “√Õâ“ßÕ‘ß (References)
°. °√≥’∑’ËÕâ“ßÕ‘ß„π‡π◊ÈÕ‡√◊ËÕß §«√

Õâ“ßÕ‘ß¥—ßπ’È§◊Õ
1. °√≥’∑’ËÕâ“ß®“°°“√µ√«®‡Õ° “√

‚¥¬ºŸâÕ◊ËπÊ „Àâ„™â§”«à“Õâ“ß∂÷ß‚¥¬ (cited by)
2. °√≥’ºŸâ√“¬ß“π‡Õ° “√‡ªìπ§π‰∑¬

‡¡◊ËÕ‡ªìπª√–∏“π¢Õßª√–‚¬§ „™â ç«‘∫Ÿ√≥å ·≈–®ÿ√’√—µπå
(2549), ‡≈‘»™—¬ ·≈–§≥–(2549) °≈à“««à“.......é    À√◊Õ
‡¡◊ËÕ√“¬ß“πÕ¬Ÿà°≈“ß À√◊Õ∑â“¬ª√–‚¬§ „™â («‘∫Ÿ√≥å, 2549)
À√◊Õ¡’‡Õ° “√Õâ“ßÕ‘ß„π‡√◊ËÕß‡¥’¬«°—π¡“°°«à“ 1 ©∫—∫
„Àâ„™â (∂“«√ ·≈–§≥–, 2547; π√‘» ·≈– ‘π ¡ÿ∑√, 2543
.....)

3. °√≥’ºŸâ√“¬ß“π‡Õ° “√‡ªìπ™“«µà“ß
ª√–‡∑» ‡¡◊ËÕ‡ªìπª√–∏“π¢Õßª√–‚¬§ „™â çRudbeck
and Dissing  (1998),  Kashi et al. (1990) °≈à“«
«à“......... ç  À√◊Õ‡¡◊ËÕºŸâ√“¬ß“πÕ¬Ÿà√–À«à“ß°≈“ßÀ√◊Õ
∑â“¬ª√–‚¬§ „™â (Rudbeck and Dissing, 1998;  Kashi
et al., 1990 .............)

4. °√≥’Õâ“ß∂÷ß∫ÿ§§≈À√◊Õ‡√◊ËÕß∑’Ë‰¡à‡§¬
≈ßæ‘¡æå¡“°àÕπ (personal communication) „ÀâÕâ“ß

‡©æ“–„π‡π◊ÈÕ‡√◊ËÕß‡∑à“π—Èπ ‰¡àµâÕßπ”‰ª≈ß„π√“¬™◊ËÕ
‡Õ° “√Õâ“ßÕ‘ß ‡™àπ ....similar results (Walker,J.M.,
unpublished data), .......for other protocols
(Walker,J.M., personal communication)

¢. °“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß∑â“¬‡√◊ËÕß

§«√¢÷Èπµâπ‡Õ° “√Õâ“ßÕ‘ß¿“…“‰∑¬°àÕπ ‡¢’¬π‡√’¬ßµ“¡
≈”¥—∫æ¬—≠™π–¢ÕßºŸâ‡¢’¬π ∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â™◊ËÕ
 °ÿ≈µ“¡¥â«¬™◊ËÕ¬àÕ¢ÕßºŸâ·µàß ·≈â«µ“¡¥â«¬ªï ™◊ËÕ‡√◊ËÕß
™◊ËÕÀπ—ß ◊Õ À√◊Õ™◊ËÕ¬àÕ«“√ “√ ªï∑’Ë ©∫—∫∑’Ë ·≈–Àπâ“∑’Ë
Õâ“ßÕ‘ß ¥—ßµ—«Õ¬à“ß
«‘∫Ÿ√≥å µÿ≈“√—°…“ ·≈– ®ÿ√’√—µπå · π‚¿™πå. 2549. °“√
 °—¥ ¥’‡ÕÁπ‡Õ ‡´≈≈å√“°¢π„π‚§π¡‰∑¬‚Œ≈ ‰µπå. °“√
ª√–™ÿ¡«‘™“°“√ —µ«»“ µ√å §√—Èß∑’Ë 2 ç°â“«∑—π ¡—¬°—∫
ª»ÿ —µ«å‰∑¬é «—π∑’Ë 24 ¡°√“§¡ 2549. ‚√ß·√¡‚´øî‡∑≈
¢Õπ·°àπ. Àπâ“ 452-463.
‡≈‘»™—¬ ®‘πµæ‘∑—°…å °ÿ≈ √æ’æ√√≥ ‡Õ◊ÈÕ‡«™π‘™°ÿ≈ ·≈–
°—≈¬“ ‡°àß«‘°¬å°√√¡. 2549. °“√ª√–‡¡‘π«‘∏’ °—¥·¬°
¥’‡ÕÁπ‡Õ®“°‡≈◊Õ¥ πÈ”‡™◊ÈÕ ·≈–‡´≈≈å√“°¢π¢ÕßæàÕæ—π∏ÿå
‚§.  —µ«·æ∑¬å “√. 56 (3 ):68-79.
Jason, R. H. and Callings, D.F. 1971. Transpla-
cental infection of  piglets with a porcine
parvovirus. Res. Vet. Sci. 12: 570-572.

°√≥’Õâ“ßÕ‘ß®“°µ”√“  „Àâ√–∫ÿ™◊ËÕºŸâ‡¢’¬π ªï∑’Ë
µ’æ‘¡æå ™◊ËÕ‡√◊ËÕß ™◊ËÕµ”√“ (æ‘¡æå§√—Èß∑’Ë‡∑à“„¥ ·≈–
∫√√≥“∏‘°“√À“°¡’)  ”π—°æ‘¡æå ‡¡◊Õß∑’Ëæ‘¡æå Àπâ“·√°
·≈–Àπâ“ ÿ¥∑â“¬∑’ËÕâ“ß∂÷ß ¥—ßµ—«Õ¬à“ß
Allison, P.D.2005. Survival analysis using SAS:
A practical guide 8th edition. SAS institute Inc.,
Cary, NC, USA. 292 pp.
Van Oirschot, J. T. 1986. Hog Cholera. In : Di
sease of Swine, 6th ed. Leman, A. D. ed.Iowa
state university Press. lowa. p. 293-297.

°√≥’Õâ“ßÕ‘ß®“°‡«∫‰´¥å (Online refer-
ences) ¥—ßµ—«Õ¬à“ß
Weeden, N.F. 1993.  Comparison of DNA ex-
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traction protocols. [Online] http://home.
twony.rr.com/protocol.htm  Access 29/10/2005.

®—π∑√“ ·ªÑπµÿâ¡ ®ÿ±“æ√ »√’«‘æ—≤πå «√«‘∑¬å
· ß ‘ß·°â« ·≈–æ÷Ëßæ‘» ¥ÿ≈¬æ—™√å . 2541 . Õ“À“√®“°
¢â“«‚æ¥. §Ÿà¡◊Õ°“√ àß‡ √‘¡°“√‡°…µ√∑’Ë 43. ·À≈àß∑’Ë¡“:
http://www.ku.ac.th/agri/cornn/corn.htm. 27
¡’π“§¡ 2541.
5. °“√æ‘¡æåº≈ß“π∑“ß«‘™“°“√

µ—«æ‘¡æå „Àâæ‘¡æå¥’¥ À√◊Õ„™â‡§√◊ËÕßæ‘¡æå
(Printer) À¡÷°æ‘¡æåµâÕß‡ªìπ ’¥” §¡™—¥  –¥«°·°à
°“√Õà“π·≈–„™âµ—«æ‘¡æå·∫∫‡¥’¬«°—π∑—Èß©∫—∫ °√≥’„™â
‡§√◊ËÕß§Õ¡æ‘«‡µÕ√åæ‘¡æå‡π◊ÈÕ§«“¡„Àâ„™âµ—«Õ—°…√
Angsana UPC 16 µ—«ª°µ‘  ‡∑à“π—Èπ  ¬°‡«âπÀ—«¢âÕ
„À≠à ‡™àπ ™◊ËÕ‡√◊ËÕß ∫∑§—¥¬àÕ ∫∑π” Õÿª°√≥å·≈–«‘∏’°“√
º≈ «‘®“√≥å  √ÿª °‘µµ‘°√√¡ª√–°“» ·≈–‡Õ° “√Õâ“ßÕ‘ß
æ‘¡æå‚¥¬„™âµ—«Õ—°…√·∫∫Àπ“ (Bold) ¢π“¥ 18  à«π
À—«¢âÕ¬àÕ¬ ‡™àπ ™◊ËÕºŸâ«‘®—¬·≈–§≥– §” ”§—≠ µ“√“ß
√Ÿª¿“æ ‡ªìπµâπ æ‘¡æå‚¥¬„™âµ—«Õ—°…√·∫∫Àπ“ (Bold)
¢π“¥ 16

°√–¥“…∑’Ë„™âæ‘¡æå  „Àâ„™â°√–¥“…¢“«‰¡à¡’
∫√√∑—¥ ¢π“¥¡“µ√∞“π A4 (210 X 297 ¡¡.) „™â
‡æ’¬ßÀπâ“‡¥’¬«

°“√‡«âπ∑’Ë«à“ß¢Õ∫°√–¥“…

- µ—Èß°—ÈπÀπâ“∫π·≈–´â“¬‰«â∑’Ë  2.5
‡´πµ‘‡¡µ√

- ¥â“π¢«“·≈–¥â“π≈à“ß‰«â∑’Ë 2.0 ‡´πµ‘‡¡µ√
°“√‡«âπ√–¬–„π°“√æ‘¡æå

- °“√‡«âπ√–¬–√–À«à“ß∫√√∑—¥·≈–°“√
¬àÕÀπâ“ §«√®—¥µ“¡§«“¡ «¬ß“¡
- °√≥’§” ÿ¥∑â“¬‰¡à®∫∫√√∑—¥π—ÈπÊ „Àâ¬°§”π—Èπ∑—Èß§”
‰ªæ‘¡æå„π∫√√∑—¥µàÕ‰ª ‰¡à§«√µ—¥ à«¬∑â“¬¢Õß§”‰ª
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Abstract

This study was undertaken to determine the effect of different heparin concentrations on
in vitro fertilization (IVF) rate in Thai swamp buffalo.  IVF media with 4 different heparin concentrations,
0,10,20 and 40 µg/ml. respectively, were tested for fertilization rate of in vitro matured oocytes and
frozen-thawed semen of Thai swamp buffalo at 38.5oC, 5%CO

2
. After 18 hours of IVF, the presumptive

zygotes were stained then fertilization rate was evaluated.  The means of fertilization rate of  Total(T),
Normal(N), Polyspermic(PS), and Abnormal(AB) in the groups treated with heparin at 10,20 and 40 µg/
ml showed no significant difference (p>0.05).  However, there were significant differences (p<0.05) of T
(46.6+7.9, 51.0+8.7, 56.2+8.3, and 3.9+2.1) and  N (20.8+4.7, 27.7+4.5, 30.8 +5.8, and 0.0) between the
groups of 10,20 and 40 µg/ml and the group of 0 µg/ml, respectively.  This study indicated that heparin
was crucial for IVF and heparin concentrations at 10,20 and 40 µg/ml. did not show significant differences
in IVF rate in Thai swamp buffalo.

Keywords: swamp  buffalo, in vitro fertilization, heparin
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Introduction

In mammals, freshly ejaculated sperm are incapable of fertilizing the oocyte.   They gain this
ability through a process called capacitation.  They are capacitated in vivo during their transit through the
female reproductive tract toward the site of fertilization or in vitro in defined conditions (Chang,1951;
Yanagimachi,1981; Yanagimachi, 1994).  The mechanism of capacitation is poorly understood, but it
involves many biochemical changes. These include the removal of adsorbed components from the sperm
surface, a change in membrane lipid composition, increased permeability to certain ions such as Ca2+, a
change in internal pH, and increase in plasma membrane fluidity and in metabolism (Yanagimachi,1994;
Go and Wolf, 1983; Lane et al.1999; Meizel,1985; Oliphant et al.1985; Langlais and Roberts, 1985;
Handrow et al.1989; Parrish et al.1993).  Many studies have shown that heparin (Manjunath and Therien,2002;
Cormier and Bailey, 2003.) and heparin-like glycosaminoglycans (GAGs) (Bergqvist, Ann-Sofi. and
Heriberto,Rodriguez-Martinez,2006) found in follicular fluid and oviduct play a role in capacitaion of
bovine sperm (Langlais and Roberts,1985; Handrow et al.1989; Parrish et al.1993; Park et al.1990).  There
are many studies on in vitro fertilization (IVF) in buffalo, however, very few studies on effect of different
heparin concentrations on capacitation and IVF rate in buffalo have been reported.  This study was aimed
to determine the effect of different heparin concentrations on in vitro fertilization (IVF) rate in Thai swamp
buffalo.

Materials and Methods

Thai swamp buffalo ovaries were collected at slaughterhouses and transported to the labora-
tory within 2-3 hours in saline (0.9% w/v NaCl, 35oC).  The collection of  cumulus-oocyte complexes(COC)
and in vitro maturation (IVM) were performed according to Songsasen and Malee,2002.   The matured
oocytes were used for IVF as was described by Xu et al,1992. Heparin (Porcine intestinal mucosa) (Sigma
Chemical Co.,St.Louis,Mo.,USA.) at concentrations of 0,10,20 and 40 µg/ml. respectively, was prepared
in IVF-TALP medium (Life Technologies., Grand Island, NY.,USA.). After Thai swamp buffalo frozen
semen was thawed, sperm were selected using çswim-upé technique according to Xu et al,1992.  1x106sperm/
ml were added to each 100 µl  fertilization droplet  containing  20 matured oocytes then they were
cocultured in 5%CO

2
, 38.5oC, 18 hours (Xu et al,1992). The IVF media were IVF-TALP with heparin

concentrations at 0,10,20 and 40 µg/ml, respectively.  Ten replications of IVF with those mentioned 4
different heparin concentrations in IVF media were tested.  After 18 hours, presumptive zygotes or pen-
etrated oocytes were fixed and stained using method of King et al.1979.  The presumptive zygotes were
evaluated for fertilization rate.  Oocytes were considered penetrated when at least one spermatozoon was
detected in the ooplasm.  Penetrated oocytes were classified as follows (Martino et al.1996):  Normal(N)
- an oocyte with 2 fully developed, synchronous pronuclei and a sperm tail clearly visible in the ooplasm;
Polyspermic(PS) - an oocyte penetrated by 2 or more spermatozoa; Abnormal(AB) - an oocyte pen-
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etrated by a single spermatozoon showing any abnormality in the male or female pronucleus (lack of
decondensation of the sperm head or lack of female pronucleus formation, delay or blockage of pronucleus
formation, asynchronous development of the two pronuclei); Total(T) - all of the above.

Statistical analyses were performed by General Linear Procedures Model of the SAS, Statis-
tical Analysis System (SAS Institute Inc.,1998).  Percentage of fertilization rate of Normal(N),
Polyspermic(PS), Abnormal(AB) and Total(T) in 4 different heparin concentrations, 0,10,20 and 40 µg/
ml., respectively were compared by one-way ANOVA following arcsine transformation of the propor-
tional data. Differences were considered significant when p<0.05.  Means fertilization rate of each different
heparin concentrations groups were tested using Duncan New Multiples Range Test (DNMR test).

Results

From 10 replications of IVF with different heparin concentrations (0,10,20 and 40 µg/ml.,
respectively) in IVF media, the study yielded 671 presumptive zygotes (Table 1).  The means fertilization
rate of  Normal(N), Polyspermic(PS), Abnormal(AB) and Total(T) of the groups at heparin concentra-
tion of  0,10,20 and 40 µg/ml. respectively, did not show significant differences (p<0.05) as showing in
Table 1.  However, the Normal(N) and Total(T) means fertilization rate of  groups 10,20 and 40 µg/ml.
were significantly different (p<0.05) from group 0 µg/ml. While Polyspermic(PS) fertilization rate of
group 0 µg/ml. showed significant difference from group 20 µg/ml.(1.6+1.1 VS 13.2+3.7,respectively).
In contrast, it was not significantly different (p<0.05) from groups 10 and 40 µg/ml. Group 0 µg/ml. also
had significant difference (p<0.05) of Abnormal(AB) fertilization rate from groups 10 and 40 µg/ml.(2.3+1.3
VS 17.9+4.5 and 19.2+6.2, respectively).  But it was not significant different (p<0.05) from group 20 µg/
ml. (2.3+1.3 VS 10.1+ 2.2, respectively).

Table 1. Effect of different heparin concentrations on in vitro fertilization (IVF) rate.

a, b with in the same column shows significant differences (p<0.05)

Heparin
concentration

µg/ml

Fertilization rate (mean + SE)Total
presumptive

zygotes Normal (N) Polyspermic (PS) Abnormal (AB) Total (T)

0 152 0.0b 1.6 + 1.1b 2.3 + 1.3b 3.9 + 2.1b

10 161 20.8 + 4.7a 7.9 + 2.3ab 17.9 + 4.5a 46.6 + 7.9a

20 174 27.7 + 4.5a 13.2 + 3.7a 10.1 + 2.2ab 51.0 + 8.8a

40 184 30.8 + 5.8a 6.3 + 2.1ab 19.2 + 6.2a 56.2 + 8.3a
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From this study we also found that groups 10, 20 and 40 µg/ml. had higher Normal(N)
fertilization rate than Polyspermic(PS) and Abnormal(AB) fertilization rate.   It also showed that there
was no  Normal(N) fertilization occurred in group 0 µg/ml.

Discussion

The results obtained from this study showed no significant differences of Normal(N),
Polyspermic(PS), Abnormal(AB) and Total(T) fertilization rate among groups 10,20 and 40 µg/ml. but
these 3 groups had significant differences of Normal(N), Polyspermic(PS), Abnormal(AB) and Total(T)
fertilization rate from group 0 µg/ml.  There was also no Normal(N) fertilization found in group 0 µg/ml.
This information indicated that heparin was crucial in in vitro fertilization and, as reported in many
studies, in capacitation.  This finding was in line with previous studies indicated that heparin or heparin-
like GAG played an important role in capacitation and fertilization (Langlais and Roberts,1985; Handrow
et al.1989; Parrish et al.1993; Park et al.1990).  This study found groups 10, 20 and 40 µg/ml. had higher
Normal(N) fertilization rate than Polyspermic(PS) and Abnormal(AB) fertilization rate.  The result could
be implied that at these heparin concentrations, capacitation and fertilization could normally occur in
buffalo.  Totey et al.1993. did an experiment by using 100 µg/ml. heparin for IVF in buffalo and obtained
a result of decreased fertilization rate.  This result might be affected by too high of the heparin concentra-
tion as being compared to 10,20 and 40 µg/ml. heparin used in our study.

Ejaculated sperm acquire fertilization ability by interacting with capacitation factors present in
the female genital tract.  Several studies have shown that incubation with heparin or heparin-like GAG
promotes capacitation in bovine sperm (Handrow et al.1982; Lenz et al.1983; Lenz et al.1982 and Lee et
al.1985; Bergqvist,Ann-Sofi. and Heriberto,Rodriguez-Martinez, 2006; Cormier and Bailey, 2003). The
precise mechanism of capacitation remains poorly understood but it involves changes in sperm intracellu-
lar ion concentrations, plasma membrane fluidity, metabolism and motility (Yanagimachi,1994; Go and
Wolf,1983; Lane et al.1999; Meizel,1985; Oliphant et al.1985; Langlais and Roberts,1985; Handrow et
al.1989; Parrish et al.1993).  The putative mechanism of heparin or heparin-like (GAG) functions has
been postulated that heparin or GAG modulates capacitating by binding to proteins of the sperm membrane
(Miller et al.1990; Therien et al.1995; Cormier and Bailey, 2003). This heparin or GAG, which is bound
to spermatzoa, appears to stimulate 1) the intracellular elevation of calcium, pH and cAMP, which seem
to be necessary to initiate the signaling pathway concomitant with capacitation (Galantino-Homer et
al.1997; Parrish et al1988a; Parrish et al1994; Visconti et al.1998) and 2) the removal of seminal plasma
proteins adsorbed to the plasma membrane, which are considered to be inhibitors of capacitation (Miller et
al.1990; Therien et al. 1995).  The transmembrane and intracellular signaling events that regulate sperm
capacitation appear to be common among mammalian sperm.  In cattle, heparin binds to sperm (Parrish et
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al. 1988b) and induces changes in the intracellular environment of the sperm for example Ca2+ uptake and
an increase in intracellular free calcium and intracellular pH (Handrow et al.1989; Parrish et al.1993),
increase in protein phosphorylation (Galantino-Homer et al.1997;Cormier and Bailey, 2003).  All of these
changes as well as many other still unknown factors and events allow the spermatozoa to undergo capaci-
tation and acrosome reaction following interaction with the zona pellucida  which will lead to fertilization
(Lane et al.1999).

This study demonstrated that heparin was necessary in in vitro fertilization and at concentra-
tions of 10, 20 and 40 µg/ml., fertilization could happen. Buffaloes are renowned for difficulties in the
implementation of assisted reproductive technologies (Tatham et al.2003), yet there have been few infor-
mation about in vitro fertilization on this species.  This studyûs result is only a piece in jigsaw puzzle of
mysterious buffalo reproductive biology.  Further investigations in the field of in vitro fertilization in
buffalo are necessary to elucidate the obstacles in the path leads to better results in buffalo production.
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Abstract

This study was aimed to determine the effect of treating recombinant bovine somatotropin
(rBST) and follicle stimulating hormone (FSH) on superovulatory response in Thai swamp buffalo (Bubalus
bubalis).  Sixteen buffalo cows were estrous synchronized by intravaginal administration of progesterone
(CIDR-B) and estradiol benzoate.  Then the cows were randomly divided into 2 groups.  Group1: treated
with rBST and FSH. Group2: treated only with FSH.  On day 4 after CIDR-B implantation, Group1
received rBST 250mg then between days 9-11, both groups were treated with a superovulatory regimen of
twice daily injections of FSH for 3.5 days, a total of 260 mg.,i/m.  The cows were bred naturally (at
standing heat).  After mating 6 days, they were slaughtered, then ovaries and uteri were collected.  The
numbers of corpus lutea(CL) and follicles(F) were counted. Embryos were collected from uterine horns.
Results showed no significant differences between Group1 and Group2 for the mean numbers (+SEM) of
CL (6.0+2.2 vs 4.3+1.1), F (15.9+4.1 vs 19.8+2.9), or total embryos recovered per collection (4.5+1.6 vs
2.3+1.0).  However, there were significant differences between Group 1 and Group 2 for the numbers of
transferable embryos per collection (3.0+1.0 vs 0.8+0.3; p< 0.05) and the overall proportion of transferable
embryos (75 vs 33%;p< 0.01).

The results obtained from this study indicated that Thai swamp buffalo treated with rBST in
superovulatory regimen enhanced the numbers of transferable embryos.

Keywords: swamp buffalo, somatotropin, superovulation, FSH.
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Introduction

Buffalo are renowned for difficulties in the implementation of assisted reproductive technolo-
gies (Tatham et al., 2003).  There have been many studies in buffalo embryo transfer that showed low
numbers of transferable embryos collected from a single buffalo cow, an average of 1 embryo for swamp
buffalo (Chantaraprateep et al., 1988; Chantaraprateep et al., 1989; Misra et al., 1994; Techakumphu et al.,
1998a; Techakumphu et al., 1998b) and 1-2 embryos for river buffalo (Cruz, 1996; Misra et al., 1994).
This is probably due to the low superovulatory response to the treatment (Beg et al., 1997; Chantaraprateep
et al., 1988; Cruz, 1996; Misra et al., 1994; Sophon et al., 1989).  As has been confirmed by several reports
that show lower number of follicles (Le Van et al., 1989) and higher follicular atresia rate in buffalo than
in cattle (Cruz, 1996; Ocampo et al., 1994).

Recombinant human somatotropin reduces the incidence of anovulation and significantly im-
proves follicular development in women (Blumenfeld and Lumenfeld, 1989).  Several reports of rBST
have shown improvement of superovulatory response in cattle and Mediterranean buffalo (Zicarelli, 1994;
Gong et al., 199; 1993b; Herrker et al., 1994; Kuehner et al.,.1993; Rieger et al., 1991).  Gong et al. (1997)
reported that number of ovarian follicles <5mm in diameter was increased in response to rBST treatment.
Development of such follicles to preovulatory follicles is dependent on the amount of gonadotrophin in the
circulation (Fortune, 1994).  It is possible that an increase in number of follicles at the time of gonado
trophin treatment is responsible to increasing of superovulatory responses in rBST-treated cattle (Gong et
al., 1992; 1997; Herrler et al., 1994).

There are not many studies of the effect of somatotropin on superovulatory response in
buffalo, howevermany reports of rBST effect on superovulatory response in cattle have been reported.
Hence, the objective of this study was to determine the effect of rBST and FSH on superovulatory
response in Thai swamp buffalo.

Materials and Methods

Sixteen fertility proven Thai swamp buffalo cows were estrous synchronized by intravaginal
insertion of 1.9 g. progesterone coated silicone elastomer  (EAZI-BREED CIDR-B, InterAg, Hamilton,
New Zealand.) and 10 mg. estradiol benzoate (CIDIROL capsule, InterAg, Hamilton, New Zealand).
Then the cows were randomly divided into 2 groups, 8 cows in each group. Group 1 : cows were treated
with follicle stimulating hormone (FSH, Folltropin-V, Vetrepharm, Victoria, Australia) and recombinant
bovine somatotropin (rBST) (Boostin-250,LG Chemical Ltd.,Dae Jeon, South Korea).  Group 2 : cows
were treated with only FSH.  On day 4 after CIDR-B implantation, cows in group 1 received rBST, s/c in
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caudal fold area. Between day 9-11, cows in both groups were given FSH, i/m twice daily in decreasing
dose, for 3.5 days (48-44,40-40,32-32 and 24 mg., respectively, 260 mg. in total).  On the morning of day
3 of superovulatory treatment (FSH injections), 500 mg. synthetic prostaglandin F

2α
 (Estrumate, Coopers

Animal Health Ltd., Berkhamsted, England) was injected intramuscularly and in the afternoon of the same
day, CIDR-B were removed.  When cows showed standing heat, they were bred by fertility proven bulls.
Six days after mating, the cows were sent to an abattoir, then their ovaries and uteri were collected and
brought to the laboratory.

Numbers of corpus lutea on both ovaries of each cow were counted to determine the ovulation
rate.  Numbers of follicles on both ovaries of each cow were also recorded according to 4 categories :
< 2mm., 2-6 mm.,6-10 mm. and >10 mm.  Embryos were flushed out from uterine horns and collected
according to Techakumphu et al.1998a.   They were evaluated according to morphological criteria (Lindner
and Wright, 1983).  Embryos classified as excellent, good and fair were considered to be transferable.

Statistical Analysis:

All of the data are presented as mean +SEM unless otherwise specified.  Comparisons between
group 1 and group 2 for the number of cows with no response were performed by Fisherûs exact
probability test.  Statistical differences between the 2 groups for the numbers of corpus lutea(CL), follicles
(F) in each size category, and total and transferable numbers of embryos were analyzed by Studentûs
t-test. Comparison between group 1 and group 2 for the percentage of transferable embryos per collection
were performed using Studentûs t-test following arcsine transformation of the proportional data.
Chi-square analysis was used to compare to the overall percentage of transferable embryos between the
2 groups.  Differences were considered significant at p<0.05.

Results

The results obtained from this study showed no significant differences of the numbers of  follicles
between group 1 and group 2. as in Table 1.  Most of the follicles (6 days after estrus) found on both
ovaries of each cows in both groups were 2 to 6 mm. in diameter (Table1).  Table 2 shows the numbers
of buffalo cows that did not respond to superovulation and the mean of CL. The results also indicated that
rBST had no significant effect on the number of cows with a good response to superovulatory treatment.
Although the mean number of CL is greater in group 1, the rBST group, than in the group 2., (6.0 vs 4.3),
the difference is not statistically significant.   Numbers of embryos recovered from the cows of both groups
are shown in Table 3. It also seems to be that rBST had no significant effect on the total number of
collected embryos, however, it significantly increased the number of transferable embryos (range 0 to 8 vs
0 to 2, p<0.05) and the overall percentage of transferable embryos (75 vs 33%, p<0.01).
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Table 1. Number of follicles (F) in Group 1(FSH+ rBST) and Group 2(FSH).

Table 2. Number of buffalo cows that did not respond to superovulation, and the mean number of
corpora lutea (CL).

a
 Cows that had less than  2 corpora lutea

b
 Corpora lutea from cows with no responses were included into the calculation

Table 3. Number of total and transferable embryos, percentage of  transferable per collection,  and the
overall percentage of transferable embryos collected from superovulated buffalo cows.

a,b
  p<0.05

c,d
  p< 0.01

e
 Mean percentage per cow.

f
 Percentage of transferable embryos obtained from each group. Numbers in parentheses are transferable/total embryos

collected from each group.

Treatment Total no. of No. of Percentage of Overall no. of
embryos transferable Transferable %

embryos Embryos per transferable
Collection e embryosf

Group 1 : FSH + rBST 4.5 + 1.6 3.0 + 1.0a 77.0 + 8.9 75.0 (24/32)c

Group 2 : FSH 2.3 + 1.0 0.8 + 0.3b 53.3 + 17.0 33.3 (6/18)d

Treatment
No. of follicles(F)

Total < 2 mm 2-6 mm 6-10 mm >10 mm

Group 1 : FSH+rBST 15.9 + 4.1 2.8 + 2.0 6.3 + 2.0 3.8 + 1.4 4.1 + 1.0
Group 2 : FSH 19.8 + 2.9 0.1 + 0.1 10.0 + 1.8 6.3 + 1.7 3.4 + 0.8

Treatment No.of No. of  donors with No. of   corpora luteab

donors no responsea (CL)

Group 1 : FSH + rBST 8 1 6.0 + 2.2
Group 2 : FSH 8 2 4.3 + 1.1
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Discussion

The results of this study demonstrated that treatment of rBST in superovulatory regimen
significantly increased the number of transferable embryos recovered from Thai swamp buffalo.  Never the
less, rBST administration did not increase the number of buffalo cows that responded to superovulatory
treatment, the ovulation rate, or the total number of CL, follicles and embryos recovered.   The superovu-
lation response of swamp buffalo has been reported to be very low, and has limited the efficiency of
embryo transfer because of the transferable embryos collected from swamp buffalo following superovula-
tion is 0.5 to 1 embryo per cow (Chantaraprateep et al., 1988; Chantaraprateep et al., 1989; Misra et al.,
1994; Techakumphu et al., 1998a; Techakumphu et al., 1998b) which is only 10 to 20% of that expected for
that of cattle (Bo et al., 1995; Boni, 1994).  It has been suggested that a low oocyte population (Le Van
et al., 1989; Madan et al., 1994) and a high frequency of follicular atresia (Cruz, 1996, Ocampo et al.,
1994) could contribute to the poor response to superovulation in thses animals.

Several studies on the effect of rBST on superovulatory response in women and cattle have
given divergent results (Blumenfeld et al., 1989; Gong et al., 1992; Gong et al., 1993b; Herrler et al., 1994;
Kuehner et al., 1993; Rieger et al., 1991).  However, treatment with rBST in a superovulatory regimen has
been reported to increase the proportion of cows that responded to superovulatory treatment as well as the
mean number of transferable embryos (Gong et al., 1992; Gong et al., 1993b; Kuehner et al., 1993; Gong
et al., 1997,).   Studies on Mediterranean buffalo have shown that the treatment of cows with rBST
decreases the percentage of superovulated cows with ovarian cysts and increases the mean numbers of
collected and transferable embryos (Zicarelli, 1994).   The increasing effect of rBST on the superovulatory
response of swamp buffalo observed in this study is in line with the results previously reported in cattle
and Mediterranean buffalo(Zicarelli, 1994).  Treatment with rBST in superovulation program clearly
increases the mean number of transferable embryos (3.0 vs 0.8 embryos/cow) and the overall percentage
of transferable embryos.  Although the differences were not statistically significant, group 1., or rBST-
treated cows, yielded an average of approximately 2 more CL (6.0 vs 4.3) and recovered embryos (4.5 vs
2.3) than group 2 cows.

Several studies have demonstrated that rBST increases the recruitment of small ovarian fol-
licles in cattle rather than increasing the growth rate or reducing the rate of follicular atresia responses of
cattle and Mediterranean buffalo. Gong et al. (1993c,1997) demonstrated that the stimulatory effect of
rBST treatment on ovarian follicle development was mediated by increased serum concentration of IGF-
1 and insulin.  Increases in IGF-1 enhances proliferation of granulosa cells, especially those of small
follicle (< 5 mm. in diameter).  This results in an increased number of follicles being presented on the day
of superovulation treatment.  Uoc et al. (1992) demonstrated that pretreatment of estradiol prior to adminis
tration of gonadotrophin improved superovulatory response in swamp buffalo.
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Enhancement of proliferation of granulosa cells in rBST-treated cows may affect the amounts
of estrogen secreted into the circulation.  This might explain the increasing effect of rBST on the
superovulatory response in this study.  It has been shown that granulosa cells play an important role in
regulation of oocyte growth.  They regulate oocyte metabolic process that is essential for the growth,
development and maturation of mammalian oocytes (Eppig, 1991; Gordon, 1994; Wassarman et al.,
1994).   This essential role of granulosa cells may affect the quality of oocytes in rBST-treated buffalo,
resulting in the significant increase in number of transferable embryos observed in this study.

Although the results obtained from this study show no significant differences between the
rBST-treated group and non treated group in superovulatory treatment for the mean number of CL, F and
total embryos recovered per collection, treatment with rBST in superovulation regimen increases the
number of transferable embryos.  Further studies of rBST or other factors on superovulatory regimen are
needed in order to elucidate the obstacles of getting better results in buffalo production.
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º≈¢Õß Recombinant Bovine Somatotropin (rBST) µàÕ°“√‡æ‘Ë¡°“√µ°‰¢à¥â«¬

‡Õø ‡Õ  ‡Õ™ „π°√–∫◊Õª≈—°‰∑¬ (Bubalus bubalis)

«‘∫Ÿ≈¬å  ‡¬’Ë¬ß«‘»«°Ÿ√ 
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∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢ÕßŒÕ√å‚¡π recombinant bovine somatotropin (rBST)  √à«¡
°—∫ŒÕ√å‚¡π follicle stimulating hormone (FSH) „π°“√°√–µÿâπ‡æ‘Ë¡°“√µ°‰¢à„π°√–∫◊Õª≈—°‰∑¬ °√–∫◊Õ‡æ»‡¡’¬
16 µ—« ‰¥â√—∫°“√‡Àπ’Ë¬«π”°“√‡ªìπ —¥‚¥¬°“√ Õ¥ CIDR-B ́ ÷Ëß‡ªìπ·∑àß´‘≈‘‚§π‡§≈◊Õ∫¥â«¬ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π¢π“¥
1.9 °√—¡ √à«¡°—∫ estradiol benzoate ™π‘¥·§ª´Ÿ≈¢π“¥ 10 ¡°. ‡¢â“∑“ß™àÕß§≈Õ¥  ·≈â«·∫àß°√–∫◊Õ·∫∫ ÿà¡‡ªìπ 2 °≈ÿà¡
‚¥¬°≈ÿà¡∑’Ë 1 ‰¥â√—∫ FSH ·≈– rBST     à«π °≈ÿà¡∑’Ë 2 ‰¥â√—∫ FSH Õ¬à“ß‡¥’¬« „π«—π∑’Ë 4 À≈—ß Õ¥ CIDR-B °≈ÿà¡∑’Ë 1 √—∫
°“√©’¥ rBST ¢π“¥ 250 ¡°. „µâº‘«Àπ—ß∑’Ë‚§πÀ“ß   «—π∑’Ë 9-11 À≈—ß Õ¥ CIDR-B ∑—Èß 2 °≈ÿà¡ √—∫°“√©’¥ FSH √«¡
260 ¡°. ·∫∫≈¥¢π“¥ ‡™â“-‡¬Áπ §◊Õ 48-44, 40-40, 32-2 ·≈– 24 ¡°. µ“¡≈”¥—∫ √«¡ 3.5 «—π „π‡™â“«—π∑’Ë 3 ¢Õß
°“√©’¥ FSH ∑—Èß 2 °≈ÿà¡ √—∫°“√©’¥æ√Õ µâ“·°≈π¥‘π ¢π“¥ 500 ‰¡‚§√°√—¡ ·≈–¥÷ß CIDR-B ÕÕ°„π∫à“¬«—ππ—Èπ ‡¡◊ËÕ
·¡à°√–∫◊Õ‡ªìπ —¥·≈–√—∫°“√º ¡æ—π∏ÿå‚¥¬°√–∫◊ÕæàÕæ—π∏ÿå·≈â« 6 «—π ·¡à°√–∫◊Õ®–∂Ÿ° àß‡¢â“‚√ß¶à“ —µ«å   µ—«ÕàÕπ®–∂Ÿ°
‡°Á∫®“°¡¥≈Ÿ° æ√âÕ¡°—∫π—∫®”π«π §Õ√åªí ≈Ÿ‡∑’¬¡ (CL) ·≈–øÕ≈≈‘‡§‘≈ (F) ∫π√—ß‰¢à º≈°“√»÷°…“æ∫«à“„π°≈ÿà¡ 1 ·≈–
2 ¡’§à“‡©≈’Ë¬ CL§◊Õ 6.0 + 2.2 vs 4.3 + 1.1 ·≈– F §◊Õ 15.9 + 4.1 vs 19.8 + 2.9 µ“¡≈”¥—∫  à«π®”π«πµ—«ÕàÕπ·≈–
µ—«ÕàÕπ§ÿ≥¿“æ¥’‡ªìπ 4.5 + 1.6 vs 3.0 + 1.0 ·≈– 2.3 + 1.0 ·≈– 2.3 + 1.0 vs 0.8 + 0.3 µ“¡≈”¥—∫ ®”π«πµ—«ÕàÕπ
§ÿ≥¿“æ¥’®“°°≈ÿà¡ 1 ¡’¡“°°«à“ °≈ÿà¡ 2 Õ¬à“ß¡’π—¬ ”§—≠ (p< 0.05)

°“√»÷°…“π’È™’È„Àâ‡ÀÁπ«à“ „π°“√‡æ‘Ë¡°“√µ°‰¢à¥â«¬ rBST ·≈– FSH  ¡’º≈‡æ‘Ë¡®”π«πµ—«ÕàÕπ§ÿ≥¿“æ¥’¢Õß
°√–∫◊Õª≈—°‰∑¬

§” ”§—≠: °√–∫◊Õ,  somatotropin, °“√‡æ‘Ë¡°“√µ°‰¢à, ‡Õø ‡Õ  ‡Õ™.
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Abstract

The present study was performed to investigate the number of either the spermatozoa in the
reproductive tracts of sows after unilateral, deep, intra uterine insemination (DIUI). Ten sows were used
in the experiment. Transrectal ultrasonography was used to examine the time when ovulation took place in
relation to oestrus behaviour. The sows were inseminated with a single dose of diluted fresh semen 6-8 h
prior to expected ovulation, during the second oestrus after weaning. In this experiment 5 sows were
inseminated by a conventional artificial insemination (AI) technique using 100 mL of diluted fresh semen,
containing 3,000x106 motile spermatozoa and 5 sows were inseminated by the DIUI technique with 5 mL
of diluted fresh semen, containing 150x106 motile spermatozoa. The sows were anesthetized and ovario-
hysterectomized about 24 h after insemination. The oviducts and the uterine horns on each side of the
reproductive tracts were divided into seven parts, namely ampulla, cranial isthmus, caudal isthmus, utero-
tubal junction (UTJ), cranial uterine horn, middle uterine horn and caudal uterine horn. Each part of the
reproductive tracts was flushed with Beltsville thawing solution (BTS) through the lumen. The total
number of spermatozoa in the flushing from each part was determined. It was revealed that the spermato-
zoa were recovered from both sides of the reproductive tract in the AI-group, and from unilateral side of
the reproductive tract in the DIUI-group (3 sows from the left and 2 sows from the right sides). The
number of spermatozoa recovered from the reproductive tracts was higher in the AI- than the DIUI-group
(p<0.001).

Keywords: pig, reproduction, artificial insemination, spermatozoa
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Introduction

Artificial insemination (AI) in the pig has been developed since 1926 and nowadays is widely
used in the pig industry all over the world (Johnson et al., 2000, Tummaruk et al., 2000, Tummaruk et al.,
2004). In practice, 3,000x106 motile spermatozoa in a volume of 80-100 ml are inseminated into the sow
2-4 times during standing oestrus. The AI catheter is inserted through the vagina, placed in the cervix of
the sows, and the semen is released at the distal part of cervix. Fertilization takes place at the ampullatory-
isthmic junction in the oviduct of the sows soon after ovulation. Less than 1% of the sperm are discovered
at the fertilization site during the peri-and post-ovulation period (Mburu et al., 1996). Krueger et al.
(1999) found that 10 million spermatozoa per insemination are sufficient for successful insemination
surgically placed into the tip of the uterine horns in gilts.

Deep intra-uterine insemination (DIUI) has recently been developed for non-surgical insemi-
nation using a specially designed catheter, 180 cm in length with an outer diameter of 4 mm and a working
channel 1.8 mm wide (Martinez et al., 2001, Vazquez et al., 2005). The catheter could be inserted through
the uterine horn and semen deposited in one horn, at itûs proximal third, close to the sperm reservoir. Using
the DIUI technique, a 20-fold reduction in the number of spermatozoa per insemination was possible
without any significant effect on the farrowing rate and litter size (Martinez et al., 2002). The success of
the DIUI technique under farm conditions would allow a more efficient use of semen from genetically
superior boars. Earlier studies have shown that a flexible catheter could be passed through the cervix
completely in 90-95% of multiparous sows (parities 2-6, n=147) taking about 4 min/insemination (Martinez
et al. 2001, 2002). The technique is also applicable for some advanced biotechnology procedures such as
frozen-thawed semen, sex sorted sperm and embryo transfer (Roca et al., 2003; Vazquez et al., 2003;
Martinez et al., 2004). Spermatozoa after being frozen-thawed or flowcytometry sorted have a shorter life
span than fresh spermatozoa. These spermatozoa need to be deposited close to the site of fertilization to
avoid premature death, that might occur during transport from the cervix to the sperm reservoir.

Up to date, data concerning sperm transport and fertilization after DIUI using a small volume
of semen is still limited. Martinez et al. (2002) demonstrated that the embryos were found in both side of
the tip of the uterine horn 2 days after DIUI in 5 sows. Investigation on sperm distribution and the
fertilization process after the DIUI technique is important if wish to know more about the mechanism of
successful DIUI in the pig.

The present study was performed to investigate the number of spermatozoa in the female
reproductive tract 24 h after DIUI using a low number of spermatozoa per dose as compared with conven-
tional AI.
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Materials and methods

Ten crossbred (Landrace x Yorkshire) multiparous sows (LY) were used in experiment. On
the day of weaning, they were brought from commercial farms to the Department of Obstetrics, Gynaecology
and Reproduction, Faculty of Veterinary Science, Chulalongkorn University and were allocated to indi-
vidual pens adjacent to adult boars. The sows were fed 3 kg per day (twice a day) with a commercial feed
(Starfeed176˙ BP Feed Co. Ltd, Saraburi, Thailand) containing 15% protein, 2% fat and 10% fiber. Water
was provided ad libitum. The sows were observed for pro-oestrus twice a day (am/pm). In experimental
I, the sows were randomly assigned to 2 groups according to ear tag, a control group (conventional AI,
n=5) and a DIUI group (n=5).

After the sows showed signs of pro-oestrus, the sows were examined for the onset of standing
oestrus every 6 h by using a back pressure test in the presence of a mature boar. The onset of oestrus was
defined as being 3 h before the onset of the standing response. The end of oestrus was defined as 3 h after
the last standing response. Transrectal ultrasonography was performed every 4 h using a 5 MHz probe to
examine the time when ovulation took place in all sows. The time of ovulation was defined as being 2 h
after the last detection of follicles in the ovaries. Previous studies have shown that the interval from the
onset of oestrus to ovulation during the first two cycles after weaning was not significantly different and
repeated ultrasonographic examination can predict the time of ovulation during the subsequent oestrus
(Mburu et al., 1995). In the present study, the time of ovulation in each individual sow was used to
estimate the time of insemination during the subsequence oestrus cycle. The ultrasonographic examination
was not performed after insemination, so as to not disturb the sows and the process of sperm and/or oocyte
transport.

The semen was collected from an adult proven boar by the gloved-hand method. Semen was
examined for quality before further processing i.e., motility, concentration and morphology. Semen with a
motility of ≥70%, a concentration of ≥150 spermatozoa/ml and with normal sperm ≥85%, was diluted,
using Beltsville thawing solution (BTS) diluent (Pursel and Johnson, 1976) at 35oC. The sperm dose
contained 3,000 x 106 spermatozoa in 100 mL for conventional AI and 150x106 spermatozoa in 5 mL for
DIUI. The diluted semen was used immediately or kept refrigerated at 18oC for no longer than 2 days
before insemination. The refrigerated dilute semen was warmed in water bath at 35oC for 15 min and was
checked for motility before being used. For all inseminations, the pre-insemination diluted semen had to
have a motility ≥60%.

The sows were inseminated with a single dose of the diluted semen during the second oestrus
after weaning. The time of ovulation (determined by ultrasonography) duing the first oestrus was used to
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determine the timing of insemination, which was carried out at 6-8 h prior to the expected time of
ovulation. In this experiment, the sows were inseminated by conventional AI (n=5) or the DIUI (n=5).
The DIUI technique has been described by Martinez et al. (2001). Briefly, the oestrous sows were insemi-
nated in the gestation crates. After cleaning the perineal area of the sows, a commercial AI catheter
(Goldenpig˙, Minitube, Germany) was inserted through the vagina into the cervix. The long flexible
catheter (1.8 m) was inserted through the conventional AI catheter. The long catheter was moved forward
along one uterine horn (unknown side) for itûs full length. The diluted fresh semen with 150x106 motile
sperm in 5.0 mL was deposited in the proximal third of one side of the uterine horn. Subsequently, a warm
BTS, 2.5 ml in volume was used to flush the semen into the uterine horn after insemination.

For recover of spermatozoa, the sows were anesthetized and ovario-hysterectomized about 24
h after insemination (Table 1). The method of sperm recovery was a modification of a similar method used
in gilts and described by Kunavongkrit et al. (2003). General anesthesia was induced by azaperone
(Stressnil˙), 2 mg/kg, intramuscularly and 30 min later thio-pental sodium, 10 mg/kg, was given intrave-
nously. After ovario-hysterectomy (OVH), the reproductive organs were removed and immediately trans-
ferred to the laboratory. The number of corpora lutea were recorded. The oviducts and the uterine horns on
each side of the reproductive tracts were divided into seven parts as described below.

Part 1. Ampulla (2/3 of ampulla next to cranial isthmus)

Part 2. Cranial isthmus (1/2 of isthmus next to ampulla)

Part 3. Caudal isthmus (1/2 of isthmus next to cranial isthmus)

Part 4. Utero-tubal junction (UTJ) (1 cm of the tip of uterine horn and 1 cm of isthmus)

Part 5. Cranial uterine horn (1/3 of uterine horn next to the UTJ)

Part 6. Middle uterine horn (1/3 of uterine horn next to the cranial uterine horn)

Part 7. Caudal uterine horn (1/3 of uterine horn next to the middle uterine horn)

To recover spermatozoa in the isthmus and UTJ, the tracts were flushed with 0.5 ml of BTS
through the lumen. Each segment was flushed twice into separate plastic vials. The ampulla part was
flushed twice with 1 ml of BTS. Each part of the uterine horn was flushed with 20 ml of BTS, twice, into
a flask. The total number of spermatozoa in the flushing from each part was determined using Neubauer
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haemocytometer. If spermatozoa were not found in the counting chamber, the flushing media was centri-
fuged to remove supernatant and the total number of spermatozoa was recounted.

Data were analysed using SAS software (Statistical Analysis System, SAS Inst. V. 9.0, Cary,
NC USA). Descriptive statistics including the mean and the standard deviations (SD) of parity number,
wean-to-oestrus interval (WOI), oestrus-to-ovulation interval (EOI), oestrus interval, the interval from
insemination to operation, the number of corpora lutea (CL) and the length of the uterine horn were
calculated. The number of corpora lutea was compared between groups by the student t-test. The number
of corpora lutea and the number of spermatozoa were compared between the left and the right sides by the
pair t-test. The numbers of spermatozoa were log transformed and were compared between groups and
between parts using the general linear model (GLM) procedure of SAS. The number of spermatozoa
recovered from the cranial, middle and caudal parts of the uterine horn were pooled in the analyses. The
statistical model included the groups (AI versus DIUI), parts of the reproductive tracts (ampulla, cranial
isthmus, caudal isthmus, UTJ and the uterine horn) and the interaction between the group and the parts.
Least-square means were obtained from each class of the variables and were compared by using the
student t-test.

Results

The number of ovulations in the sows in the AI-group and the DIUI-group were not signifi-
cantly different (17.4 versus 17.2, P=0.93). Ovulation occurred on the left side more than on the right side
of the ovaries in both groups (+1.7, P=0.13). For the conventional AI-group, the spermatozoa could be
recovered from both sides of the reproductive tract in all sows (5/5) (Table 2). The number of spermato-
zoa in the left and the right side of the conventional AI-group did not differ significantly in all parts of the
reproductive tract (P>0.05). In the DIUI-group, the spermatozoa were recovered from only one side of the
reproductive tract (3 sows from the left and 2 sows from the right side) (Table 3). On average, the number
of spermatozoa in the AI-group were significantly higher than in the DIUI-group (p<0.001). In both
groups, the number of spermatozoa in the UTJ and the uterine horns were higher than those found in the
ampulla, cranial isthmus and caudal isthmus (p<0.001) (Fig 1). The number of spermatozoa in the  ampulla,
cranial isthmus, caudal isthmus, UTJ and uterine horns in the AI-group were significantly higher than
those in the DIUI-group (p<0.001) (Fig 1).
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Table 1 Descriptive statistics (number of observations and means?standard deviation) of parity num-
ber, wean-to-oestrus interval (WOI), oestrus-to-ovulation interval (EOI), oestrus interval,
interval from insemination to operation, number of corpora lutea (CL) and length of the
uterine horn of sows

Table 2 The number of spermatozoa recovered from different parts of the reproductive tract at about
24 h after conventional artificial insemination with diluted fresh semen, containing 3,000x106
motile spermatozoa in 5 multiparous sows

  Sow reproductive 1 2 3 4 5

  tract L R L R L R L R L R

  Ampulla 12 28 50 70 35 18 100 50 14 51
  Cr. isthmus 50 120 110 150 50 68 120 150 750 150
  Ca. isthmus 710 520 390 420 610 525 1000 800 1600 1000
  UTJ (x103) 55 50 130 70 80 70 60 40 145 60
  Uterus (x103) 110 105 200 130 110 75 60 56 149 115

L=Left, R=Right, Cr.=Cranial, Ca.=Caudal, UTJ=Uterotubal junction

Parameters Group

AI (n=5) DIUI (n=5)

Parity number 8.6+1.1 6.7+1.8

Wean-to-oestrus interval (d) 6.+1.8 5.3+1.5

Oestrus-to-ovulation interval (h) 30.2+9.1 43.5+12.5

Oestrus interval (h) 52.8+26.9 60.0+12.1

Interval from insemination to operation (h) 26.0+3.4 24.8+1.8

Number of CL 17.4+5.1 17.2+1.6

Length of the uterine horn (left/right) (cm) 121/125 125/131
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Table 3 The number of spermatozoa recovered from different parts of the reproductive tract at about
24 h after unilateral, deep intra-uterine insemination using diluted fresh semen, containing
150x106 motile spermatozoa in 5 multiparous sows

  Ampulla 22 0 35 0 0 44 0 15 11 0
  Cr. isthmus 150 0 60 0 0 80 0 60 30 0
  Ca. isthmus 420 0 250 0 0 250 0 360 140 0
  UTJ (x103) 22 0 15.5 0 0 25 0 35 20 0
  Uterus (x103) 29 0 46 0 0 28 0 41 13 0

L=Left, R=Right, Cr.=Cranial, Ca.=Caudal, UTJ=Uterotubal junction

Fig. 1 The number of spermatozoa (log transformation) recovered from different parts of the repro-
ductive tract of sows after conventional artificial insemination (AI, n=6) and unilateral, deep
intra-uterine insemination (DIUI, n=5), UTJ: uterotubal junction, Ca: caudal, Cr: cranial, ***
indicates significant differences between the groups (p<0.001).

  Sow reproductive 1 2 3 4 5

  tract L R L R L R L R L R
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Discussion

For conventional AI in the pig, 25% of the spermatozoa inseminated are lost due to semen
backflow within a few hours of insemination (Steverink et al., 1998). The rest of the spermatozoa are
transported through the uterine horn before reaching the sperm reservoir in the caudal part of the oviducts.
It is found that less than 1% of sperm that were inseminated are recovered in both sides of the sperm
reservoir (Mburu et al., 1996). Most of the spermatozoa are lost due to uterine phagocytosis by polymor-
phonuclear leucocytes (Rozeboom et al., 1998; Kaeoket et al., 2003). The DIUI technique for pigs was
developed to reduce such losses of spermatozoa and ensure optimal fertilization (Martinez et al., 2001).
Similar techniques have already been reported in cattle (Seidel et al., 1997; Hunter, 2003; Verberckmoes
et al., 2004), horses (Nie et al., 2003), dogs (Tsutsiu et al., 1989) and cats (Tsutsui et al., 2000) and goats
(Sohnrey and Holtz, 2005). The present study demonstrated that when using this technique in pigs, the
spermatozoa are found in only one side of the uterine horn during the first 24 h after insemination, while
the other side of the sperm reservoir (caudal isthmus and UTJ) was free of spermatozoa in all sows.
However, in other experiment, embryos were found in both sides of the uterine horn in all of the pregnant
sows. This finding is in agreement with Martinez et al., (2002), who demonstrated that embryos were
found in both sides of the tip of the uterine horn 2 days after DIUI in 5 sows. These findings indicated that
the spermatozoa might be transported from one horn to the other sometime between 24 and 48 h after
insemination. It might be that the spermatozoa migrated from one side of the sperm reservoir to the other
side by some signal from the ovulation event. The mechanism for such sperm transport and fertilization
may need further investigation in sows. However, trans-peritoneal migration of spermatozoa has already
been reported in heifers (Larsson, 1986).

In conclusion, DIUI in multiparous sows resulted in a significantly lower number of sperma-
tozoa in the female reproductive tract 24 h after insemination, compared with conventional AI, and the
spermatozoa were recovered from only one side of the sperm reservoir.

Acknowledgement

This study was financed by the Research and Development Center for Livestock Production
Technology, Chulalongkorn University. Our thanks to Mrs. Wanpen Adulyanubap and Mr. Jinda Singlor
for technical support. Thanks to Prof. Heriberto Rodriquez-Matinez for helpful collaboration between
Thailand and Sweden. We also very much appreciated Prof. Juan M. Vazquez for providing the DIUI
catheter for the experiment. We would like to thanks Dr. Terry W. Heard for linguistic scrutinizing.



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006

26

References

Hunter, R.H.F. 2003. Advance in deep uterine insemination: a fruitful way forward to exploit new sperm
technology in cattle. Anim. Reprod. Sci. 79 :157-170.

Johnson, L.A., Weitze, K.F., Fiser, P. and Maxwell, W.M.C. 2000. Storage of boar semen. Anim. Reprod.
Sci. 62:143-172.

Kaeoket, K., Persson, E. and Dalin, A.M. 2003. Influence of pre-ovulatory insemination and early preg-
nancy on the infiltration by cells of the immune system in the sow endometrium. Anim.
Reprod. Sci. 75:55-71.

Krueger, C., Rath, D. and Johnson, L.A 1999. Low dose insemination in synchronized gilts. Theriogenology.
52:1363-1373.

Kunavongkrit, A., Sang-Gasanee, K., Phumratanaprapin, C., Tantasuparuk, W. and Einarsson, S. 2003. A
study on the number of recovered spermatozoa in the uterine horns and oviducts of gilts, after
fractionated or non-fractionated insemination. J. Vet. Med. Sci. 65: 63-67.

Larsson,  1986. Transperitoneal migration of spermatozoa in heifers. Zentralbl. Veterinarmed. A. 33:714-
718.

Martinez, E.A., Vazquez, J.M., Roca, J., Lucas, X., Gil, M.A., Parrilla. I., Vazquez, J.L. and Day, B.N.
2002. Minimum number of spermatozoa required for normal fertility after deep intrauterine
insemination in non-sedated sows. Reproduction. 123:163-170.

Martinez, E.A., Caamano, J.N., Gil, M.A., Rieke, A., McCauley, T.C., Cantley, T.C., Vazquez, J.M.,
Roca, J., Vazquez, J.L., Didion, B.A., Murphy, C.N., Prather, R.S. and Day, B.N. 2004.
Successful nonsurgical deep uterine embryo transfer in pigs. Theriogenology. 61:137-146.

Martinez, E.A., Vazquez, J.M., Parrilla, I., Cuello, C., Gil, M.A., Rodriquez-Matinez, H., Roca, J. and
Vazquez, J,L. 2006. Incidence of Unilateral Fertilizations after Low Dose Deep Intrauterine
Insemination in Spontaneously Ovulating Sows under Field Conditions. Reprod. Dom. Anim.
41:41-47.

Martinez,E.A., Vazquez, J.M., Roca, J., Lucas, X., Gil, M.A., Parrilla, I., Vazquez, J.L. and Day, B.N.
2001. Successful non-surgical deep intrauterine insemination with small number of spermato-
zoa in sows. Reproduction. 122:289-296.

Mburu, J.N., Einarsson, S., Dalin, A-M. and Rodigrez-Martinez, H., 1995. Ovulation as determined by
transrectal ultrasonography in multiparous sows: Relationships with oestrous symptoms and
hormonal profiles. J. Vet. Med. 42:285-292.

Mburu, J.N., Einarsson, S., Lundeheim, N. and Rodriguez-Martinez, H. 1996. Distribution, number and
membrane integrity of spermatozoa in pig oviduct in relation to spontaneous ovulation. Anim.
Reprod. Sci. 45:109-121.

Nie, G.J., Johnson, K.E. and Wenzel, J.G.W. 2003. Pregnancy outcome in mares following insemination
deep in the uterine horn with low numbers of sperm selected by glass wool/Sephadex filtra-



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å  ªï∑’Ë 1 ©∫—∫∑’Ë 1      J. Biol. Liv. Prod.    Vol.1 No. 1

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006

27

tion, Percoll separation or absolute number. Anim. Reprod.  Sci. 79:103-109.
Pursel, V.G. and Johnson, L.A. 1976. Frozen boar spermatozoa: methods for thawing. J. Anim. Sci.

42:927-932.
Roca, J., Carvajal, G., Lucas, X., Vazquez, J.M. and Martinez, E.A. 2003. Fertility of weaned sows after

deep intrauterine insemination with a reduced number of frozen-thawed spermatozoa.
Theriogenology. 60:77-87.

Rozeboom, K.J., Troedsson, M.H.T. and Crabo, B.G. 1998 Characterization of uterine leukocyte infiltra-
tion in gilts after artificial insemination. J. Reprod. Fertil. 114 :195-199.

SAS Institute Inc. 1996. SAS Userûs guide. Statistics version 9.0 Cary, NC. USA.
Seidal, G.E. Jr., Allen, C.H., Johnson, L.A., Holland, M.D., Brink, Z., Welch, G.R., Graham, J.K. and

Cattell , M.B. 1997. Uterine horn insemination of heifers with very low number of non-frozen
and sexed spermatozoa. Theriogenology 48:1255-1264.

Sohnrey, B. and Holtz, W. 2005. Technical note: Transcervical deep corneal insemination in goats. J.
Anim. Sci. 83:1543-1548.

Steverink, D.W.B., Soede, N.M., Bouwman, E.G. and Kemp, B. 1998. Semen backflow after insemination
and its effect on fertilization in sows. Anim. Reprod. Sci. 54 :109-119.

Tsutsu,i T., Shimizu, T, Ohara, N., Shiba, Y., Hironaka ,T., Orima, H. and Ogasa, A. 1989. Relationship
between the number of sperms and the rate of implantation in bitches inseminated into unilat-
eral uterine horn. Jpn. J. Vet. Sci. 51:257-263.

Tsutsui, T., Tanaka, A., Takagi, Y., Nakagawa, K., Fujimoto, Y., Murai, M., Anzai, M. and Hori, T. 2000.
Unilateral intrauterine horn insemination of fresh semen in cat. J. Vet. Med. Sci. 62:1241-
1245.

Tummaruk, P., Lundeheim, N., Einarsson, S. and Dalin, A-M. 2000. Reproductive performance of pure-
bred Swedish Landrace and Swedish Yorkshire sows: II. Effect of mating type, weaning-to-
first-service interval and lactation length. Acta Agri. Scand., sect. A, Animal Sci. 50:217-224.

Tummaruk, P., Tantasuparuk, W., Techakumphu, M. and Kunavongkrit, A. 2004. Effect of season and
outdoor climate on litter size at birth in purebred Landrace and Yorkshire sows in Thailand. J.
Vet. Med. Sci. 66:477-482.

Vazquez, J.M., Martinez, E.A., Parrilla, I., Roca, J., Gil, M.A. and Vazquez, J.L. 2003. Birth of piglets
after deep intrauterine insemination with flow cytometrically sorted boar spermatozoa.
Theriogenology. 59:1605-1614.

Vazquez, J.M., Martinez, E.A., Roca, J., Gil, M.A., Parrilla, I., Cuello, C., Carvajal, G., Luca,s X. and
Vazquez, J.L. 2005. Improving the efficacy of sperm technologies in pig: the value of deep
intrauterine insemination. Theriogenology 63:536-547.

Verberckmoes, S., van Soom, A., de Pauw, I., Dewulf, J., Vervaet , C. and de Kruif, A. 2004. Assessment
of a new utero-tubal junction insemination device in daily cattle. Theriogenology 61:103-115.



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006

28

°“√°√–®“¬¢Õßµ—«Õ ÿ®‘¿“¬À≈—ß°“√º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“ªï°¡¥≈Ÿ°‡ª√’¬∫‡∑’¬∫°—∫

°“√º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“∫√‘‡«≥§Õ¡¥≈Ÿ°„π ÿ°√

‡º¥Á® ∏√√¡√—°…å
1*
  æ’√–æß…å  ”√“≠∑√—æ¬å

2
  ¡ß§≈ ‡µ™–°”æÿ

1
   ·≈– Õ√√≥æ §ÿ≥“«ß…å°ƒµ

1

1  ¿“§«‘™“ Ÿµ‘»“ µ√å ‡∏πÿ‡«™«‘∑¬“ ·≈–«‘™“°“√ ◊∫æ—π∏ÿå §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ °√ÿß‡∑æ 10330
2  »Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ√“™∫ÿ√’ √“™∫ÿ√’ 70120
*  ºŸâ‡¢’¬πºŸâ√—∫º‘¥™Õ∫ ¿“§«‘™“ Ÿµ‘»“ µ√å ‡∏πÿ‡«™«‘∑¬“ ·≈–«‘™“°“√ ◊∫æ—π∏ÿå §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ °√ÿß‡∑æ 10330

∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕµ√«®π—∫®”π«πµ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π à«πµà“ßÊ¢Õß∑àÕπ”‰¢à ·≈–ªï°¡¥≈Ÿ°¿“¬
À≈—ß°“√º ¡‡∑’¬¡¥â«¬«‘∏’°“√ Õ¥∑àÕ‡¢â“ªï°¡¥≈Ÿ° (deep intrauterine insemination,DIUI)  ‡ª√’¬∫‡∑’¬∫°—∫°“√
º ¡‡∑’¬¡‚¥¬°“√ Õ¥∑àÕ‡¢â“∫√‘‡«≥§Õ¡¥≈Ÿ°·∫∫ª°µ‘ (conventional artificial insemination, AI) ·¡à ÿ°√æ—π∏ÿå
º ¡®”π«π 10 µ—«∂Ÿ°„™â„π°“√∑¥≈Õß ·¡à ÿ°√‰¥â√—∫°“√µ√«®°“√µ°‰¢à¥â«¬‡§√◊ËÕßÕ—≈µ√â“´“«¥å ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å°—∫
æƒµ‘°√√¡°“√‡ªìπ —¥ ·¡à ÿ°√‰¥â√—∫°“√º ¡‡∑’¬¡‰¥â√—∫°“√º ¡‡∑’¬¡ 1 §√—Èß„π√Õ∫∑’Ë 2 ¢Õß°“√‡ªìπ —¥ ¥â«¬πÈ”‡™◊ÈÕ ¥
°àÕπ‡«≈“∑’Ë§“¥«à“®–µ°‰¢àª√–¡“≥ 6-8 ™—Ë«‚¡ß ·¡à ÿ°√∂Ÿ°·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ °≈ÿà¡∑’Ë 1 (5 µ—«) ‰¥â√—∫°“√º ¡‡∑’¬¡
·∫∫ª°µ‘ ¥â«¬πÈ”‡™◊ÈÕ 1 ‚¥ä  ∑’Ë¡’®”π«πÕ ÿ®‘ 3 æ—π≈â“πµ—« ª√‘¡“µ√ 100 ¡‘≈≈‘≈‘µ√ °≈ÿà¡∑’Ë 2 (5 µ—«) ‰¥â√—∫°“√
º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“ªï°¡¥≈Ÿ°‚¥¬„™âπÈ”‡™◊ÈÕ ∑’Ë¡’®”π«πµ—«Õ ÿ®‘ 150 ≈â“πµ—« ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√ À≈—ß°“√º ¡‡∑’¬¡
24 ™—Ë«‚¡ß ·¡à ÿ°√‰¥â√—∫°“√ºà“µ—¥‡æ◊ËÕπ”√—ß‰¢à  ∑àÕπ”‰¢à ·≈–ªï°¡¥≈Ÿ° ÕÕ°¡“·≈–·∫àß‡ªìπ à«πµà“ßÊ 7  à«π ‰¥â·°à ªï°
¡¥≈Ÿ° à«πª≈“¬  à«π°≈“ß·≈– à«πµâπ ¬Ÿ∑’‡® Õ‘ ¡—  à«πª≈“¬·≈– à«πµâπ ·≈–·Õ¡æŸ≈à“ π”∑ÿ° à«π‰ª™–≈â“ß¥â«¬
 “√≈–≈“¬∫’∑’‡Õ  ·≈–π—∫®”π«πµ—«Õ ÿ®‘ ¥â«¬Œ’‚¡‰´‚µ¡‘‡µÕ√å º≈°“√»÷°…“®–æ∫µ—«Õ ÿ®‘∑—Èß Õß¥â“π¢Õß∑àÕ∑“ß‡¥‘π
√–∫∫ ◊∫æ—π∏ÿå „π ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫°“√º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“∫√‘‡«≥§Õ¡¥≈Ÿ°µ“¡ª°µ‘ ·µàæ∫µ—«Õ ÿ®‘‡æ’¬ß¥â“π„¥
¥â“πÀπ÷Ëß„π ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫°“√º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“ªï°¡¥≈Ÿ° (æ∫µ—«Õ ÿ®‘∑’Ë¥â“π¢«“„π·¡à ÿ°√ 3 µ—« ·≈–Õ’° 2 µ—«
æ∫∑“ß¥â“π´â“¬) ®”π«πµ—«Õ ÿ®‘∑’Ëæ∫„π∑àÕ∑“ß‡¥‘πÕ«—¬«–√–∫∫ ◊∫æ—π∏ÿå¢Õß ÿ°√ ∑’Ë‰¥â√—∫°“√º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“
∫√‘‡«≥§Õ¡¥≈Ÿ°µ“¡ª°µ‘®– Ÿß°«à“ ÿ°√„π°≈ÿà¡∑’Ë‰¥â√—∫°“√º ¡‡∑’¬¡·∫∫ Õ¥∑àÕ‡¢â“ªï°¡¥≈Ÿ° (p<0.001)

§” ”§—≠:  ÿ°√ √–∫∫ ◊∫æ—π∏ÿå °“√º ¡‡∑’¬¡ µ—«Õ ÿ®‘
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º≈°“√„™âŒÕ√å‚¡π GnRH µàÕÕ—µ√“°“√º ¡µ‘¥„π‚§π¡∑’Ë¡’ªí≠À“º ¡ È́”

æ’√–æß…å   ”√“≠∑√—æ¬å 
1,*

    “‚√™  ß“¡¢”
1
  ·≈–  πÿ  √“  «—≤π°ÿ≈

2

1  »Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ√“™∫ÿ√’   ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å
2   ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å
*  ºŸâ‡¢’¬πºŸâ√—∫º‘¥™Õ∫: psumransap@hotmail.com

∫∑§—¥¬àÕ

°“√»÷°…“„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ·°â‰¢ªí≠À“°“√º ¡´È”„π‚§π¡‚¥¬°“√„™âŒÕ√å‚¡π GnRH ©’¥À≈—ß
º ¡‡∑’¬¡ ∑”°“√§—¥‡≈◊Õ°·¡à‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå∑’Ë¡’ª√–«—µ‘º ¡´È” ®”π«π 80 µ—« ´÷Ëß‰¡àæ∫§«“¡º‘¥ª°µ‘„¥Ê ¢Õß
Õ«—¬«–√–∫∫ ◊∫æ—π∏ÿå®“°°“√≈â«ßµ√«®ºà“π∑“ß∑«“√Àπ—° ·∫àß°≈ÿà¡·¡à‚§ÕÕ°‡ªìπ 2 °≈ÿà¡Ê≈– 40 µ—« ‚¥¬°“√ ÿà¡ ‰¥â·°à
°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡ º ¡‡∑’¬¡µ“¡√Õ∫°“√‡ªìπ —¥ª°µ‘ ·≈–°≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡»÷°…“ º ¡‡∑’¬¡µ“¡√Õ∫°“√‡ªìπ
 —¥ª°µ‘ ·≈–©’¥ GnRH ‡¢â“°≈â“¡‡π◊ÈÕ „Àâ·°à·¡à‚§À≈—ß®“°∑”°“√º ¡‡∑’¬¡ 12 «—π º≈°“√»÷°…“ æ∫«à“Õ—µ√“°“√º ¡
µ‘¥®“°°“√º ¡‡∑’¬¡§√—Èß·√°¢Õß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß‡ªìπ 27.5% ·≈– 45% µ“¡≈”¥—∫ ´÷Ëß·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘  (p<0.05) ‡™àπ‡¥’¬«°—∫Õ—µ√“°“√º ¡µ‘¥®“°°“√º ¡∑—ÈßÀ¡¥¢Õß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß‡ªìπ
(57.5% VS 42.5%, p<0.05) ‚¥¬∑’Ë®”π«π§√—Èß∑’Ëº ¡‡∑’¬¡µàÕ°“√º ¡µ‘¥¢Õß°≈ÿà¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π®–µË”°«à“Õ¬à“ß¡’π—¬
 ”§—≠ (1.47+1.03, 1.94+ 1.47, p<0.05)  ¥—ßπ—Èπ°“√©’¥ŒÕ√å‚¡π®’‡ÕπÕ“√å‡Õ™  „π«—π∑’Ë 12 À≈—ßº ¡‡∑’¬¡ ¡’·π«‚πâ¡
‡æ‘Ë¡Õ—µ√“°“√º ¡µ‘¥„π‚§∑’Ë¡’ªí≠À“°“√º ¡´È”

§” ”§—≠:  Õ—µ√“°“√º ¡µ‘¥ ŒÕ√å‚¡π‚°π“‚¥‚∑√ªîπ ‚§π¡
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∫∑π”

ªí≠À“°“√º ¡´È”„π‚§π¡‡ªìπªí≠À“§Ÿà°—∫‚§π¡‡™àπ‡¥’¬«°—∫‚√§‡µâ“π¡Õ—°‡ ∫ ´÷Ëßªí≠À“∑—Èß Õßπ’È‡ªìπ
ªí≠À“À≈—°∑’ËπÌ“§«“¡ Ÿ≠‡ ’¬¡“„Àâ·°à∏ÿ√°‘®‚§π¡¡“°∑’Ë ÿ¥ Õÿ∫—µ‘°“√≥å¢Õßªí≠À“‚§º ¡´È”∑’Ë¡’√“¬ß“πÕ¬Ÿà„πÀ≈“¬Ê °“√
»÷°…“æ∫«à“Õ¬Ÿà„π™à«ß 10 -18 % (Kaim et al., 2003) ªí≠À“‚§º ¡´È” “¡“√∂®”·π°ÕÕ°µ“¡ “‡ÀµÿÕ¬à“ß§√à“«Ê ‰¥â
§◊Õ ‡°‘¥®“°æ—π∏ÿ°√√¡ §«“¡º‘¥ª°µ‘¢Õß‰¢à À√◊Õµ—«Õ ÿ®‘ ·≈–µ—«ÕàÕπ °“√µ‘¥‡™◊ÈÕÀ√◊Õ°√–∫«π°“√Õ—°‡ ∫¢Õß√–∫∫ ◊∫æ—π∏ÿå
(Lopez - Gatius et al., 1996) §«“¡‰¡à ¡¥ÿ≈¢ÕßŒÕ√å‚¡π °“√¢“¥ “√Õ“À“√ (Butler, 2000) §«“¡‡§√’¬¥®“°
ªí®®—¬µà“ßÊ  (Armstrong, 1994; »‘√‘«—≤πå ·≈–§≥– 2544) ·≈– “‡ÀµÿÕ◊ËπÊ ∑’Ë¡’º≈∑”„Àâµ—«ÕàÕπµ“¬ À√◊Õ‡°‘¥°“√·∑âß
¢÷Èπ (Maurer and Echternkamp, 1985) Zemjanis (1980) √“¬ß“π‰«â«à“ Õ—µ√“°“√º ¡µ‘¥®“°“√º ¡‡∑’¬¡¢Õß
‚§π¡„πΩŸß (Total conception rate) §«√Õ¬Ÿà√–À«à“ß 50 - 55% ¢≥–∑’Ë ª√“®’π ·≈–§≥– (2544) æ∫«à“Õ—µ√“°“√
º ¡µ‘¥‡©≈’Ë¬¢Õß‚§π¡„π®—ßÀ«—¥µà“ßÊ ¢Õßª√–‡∑»‰∑¬‡ªìπ 37.4 - 45.5 %

°“√„Àâ‚°π“‚¥‚∑√ªîπ √’≈’ ´‘ËßŒÕ√å‚¡π (Gonadotropin releasing hormone, GnRH) ‡ªìπ·π«∑“ßÀπ÷Ëß
∑’Ëπ”¡“„™â„π°“√·°â‰¢ªí≠À“‚§π¡º ¡´È”„π∑âÕß∑’Ë ‡π◊ËÕß®“° ‚°π“‚¥‚∑√ªîπ √’≈’ ´‘Ëß ŒÕ√å‚¡π (GnRH)  “¡“√∂∑”„Àâ
°√–‡ª“–‰¢à (follicle) ™π‘¥ dominant ∑’Ë¡’¢π“¥µ—Èß·µà 10 ¡¡. ‡°‘¥°“√µ°‰¢à‰¥â ·≈–À≈—ß‡°‘¥°“√µ°‰¢à·≈â« follicular
wave ¢Õß√Õ∫∂—¥‰ª®–‡°‘¥¢÷Èπ¿“¬„π 1-3 «—π (Ryan et al., 1998). °“√„™âŒÕ√å‚¡π GnRH „π°“√·°âªí≠À“º ¡ È́”
 “¡“√∂∑”‰¥âÀ≈“¬·∫∫ ∑’Ëπ‘¬¡¡“°§◊Õ °“√„Àâ GnRH æ√âÕ¡°—∫°“√º ¡‡∑’¬¡ ‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥°“√µ°‰¢à „π™à«ß‡«≈“
∑’Ë‡À¡“– ¡°—∫°“√º ¡‡∑’¬¡ ·≈–°√–µÿâπ°“√‡°‘¥≈Ÿ∑’‰π‡´™—Ëπ (Luteinization) ‚¥¬ Stevenson ·≈–§≥– 1990 æ∫«à“
 “¡“√∂‡æ‘Ë¡Õ—µ√“°“√º ¡µ‘¥¢÷Èπ 18 %  ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√©’¥ŒÕ√å‚¡π ́ ÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Mee
et al. (1990)  ·≈– Morgan and Lean (1993)  ÿ√®‘µ ·≈–§≥– (2531) ·≈– «‘…≥ÿ ·≈–π‘«—≤πå (2544) „π¢≥–∑’Ë
π‘«—≤πå ·≈–«‘…≥ÿ (2545) ·≈– ‡®…Æ“ ·≈–æ‘æ√√∏æß»å (2547) ‰¥â√“¬ß“π°“√»÷°…“¥â«¬«‘∏’‡¥’¬«°—ππ’È„π·¡à‚§π¡∑’Ë¡’
ªí≠À“º ¡´È”¡“°°«à“ 3 §√—Èß¢÷Èπ‰ª ·µà‰¡à¡’§«“¡º‘¥ª°µ‘Õ◊Ëπ¢Õß√–∫∫ ◊∫æ—π∏ÿå ·≈–æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫°“√©’¥ŒÕ√å‚¡π¡’
Õ—µ√“°“√º ¡µ‘¥∑’Ë‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠

πÕ°®“°π’È°“√„Àâ GnRH À≈—ß°“√º ¡‡∑’¬¡¥â«¬®ÿ¥ª√– ß§å‡æ◊ËÕ≈¥°“√ Ÿ≠‡ ’¬¢Õßµ—«ÕàÕπ ·≈–‡æ‘Ë¡Õ—µ√“
°“√º ¡µ‘¥ °Á‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ëπà“ π„® ‡π◊ËÕß®“°„π‚§π¡¡’°“√‡®√‘≠¢Õß°√–‡ª“–‰¢à (follicular dynamic) ‡ªìπ 2 À√◊Õ
3 follicular wave (Webb et al., 1992) ‚¥¬®–æ∫°“√‡®√‘≠¢Õß§≈◊Ëπ¢Õß°√–‡ª“–‰¢à (follicular wave) „π«—π∑’Ë 0
·≈–«—π∑’Ë 10  ”À√—∫‚§π¡°≈ÿà¡∑’Ë¡’ 2 wave cycle „π¢≥–°≈ÿà¡∑’Ë¡’ 3 wave cycle ®–æ∫°“√‡®√‘≠¢Õß§≈◊Ëπ°√–‡ª“–‰¢à
„π«—π∑’Ë 0, 9 ·≈– 16 (Nosier, 2003) ·≈–°√–‡ª“–‰¢à¢Õß·µà≈–§≈◊Ëπ («—π∑’Ë 10  ”À√—∫°≈ÿà¡ 2 wave cycle ·≈–«—π∑’Ë 9
 ”À√—∫°≈ÿà¡ 3 wave cycle) ®–‡®√‘≠µàÕ‰ª®π‡ªìπ°√–‡ª“–‰¢à¢π“¥„À≠à (dominant follicle) ´÷Ëß®– √â“ßŒÕ√å‚¡π
‡Õ ‚µ√‡®π∑’Ë‰ª¡’º≈„π°“√¬—∫¬—Èß (negative correlation) ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π ÷́Ëß √â“ß®“°§Õ√åªí ≈Ÿ‡µ’¬¡∑’Ë‡°‘¥À≈—ß
°“√µ°‰¢à ́ ÷Ëß‡ªìπŒÕ√å‚¡π∑’Ë®”‡ªìπµàÕ°“√µ—Èß∑âÕß (Nosier, 2003) ¥—ßπ—Èπ°“√„ÀâŒÕ√å‚¡π GnRH „π√–¬–‡√‘Ë¡µâπ¢Õß≈Ÿ‡µ’¬≈‡ø 
À≈—ß°“√º ¡‡∑’¬¡ ®–∑”„Àâ‡°‘¥ LH surge ¢÷Èπ ´÷Ëß¡’º≈∑”„Àâ‡°‘¥°“√µ°‰¢à¢Õß dominant follicle  ∑’Ë¡’Õ¬Ÿà„π¢≥–π—Èπ
·≈–‡°‘¥ luteinization  µ“¡¡“ ́ ÷Ëß‡ªìπ°“√‡æ‘Ë¡°“√‡°‘¥‡π◊ÈÕ‡¬◊ËÕ§Õ√åªí ≈Ÿ‡µ’¬¡¢÷Èπ (accessory corpus luteum) (Schmitt
et al., 1996; Willard et al., 2003; Howard et al., 2005) Õ—π®–¡’º≈∑”„Àâ¡’√–¥—∫¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π Ÿß¢÷Èπ
À≈—ß°“√º ¡‡∑’¬¡ ́ ÷Ëß‡ªìπ°≈‰° ”§—≠„π°“√µ—Èß∑âÕß πÕ°®“°π’È¬—ß¡’º≈‰ª≈¥°“√ √â“ßŒÕ√å‚¡π estradiol 17 β ¥â«¬ (Mann
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et al., 1995) ‚¥¬°“√»÷°…“¢Õß Mann and Lamming (2001) ·≈– Santos et al. (2004) æ∫«à“ luteal deficiency
„π™à«ß 3 Õ“∑‘µ¬å·√°¢Õß°“√µ—Èß∑âÕß ®–‡ªìπ “‡Àµÿ∑’Ë ”§—≠ “‡ÀµÿÀπ÷Ëß „π°“√∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬¢Õßµ—«ÕàÕπ„π√–¬–·√°‰¥â
‚¥¬ Peters (1996) ·≈– Lucy (2001) √“¬ß“π«à“ª√–¡“≥ 25% ¢Õßµ—«ÕàÕπ‚§®–µ“¬„π√–¬– 3 Õ“∑‘µ¬å·√°¢Õß°“√
µ—Èß∑âÕß ¥—ßπ—Èπ°“√°√–µÿâπ„Àâ‡°‘¥ accessory corpus luteum  ́ ÷Ëß®–∑”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√πµ“¡¡“
®–™à«¬≈¥Õ—µ√“°“√µ“¬¢Õßµ—«ÕàÕπ„π√–¬–·√°¢Õß°“√µ—Èß∑âÕß (early embryonic death) ‰¥â  ‚¥¬ Lopez - Gatius et
al. (2002) ¬—ß‰¥â√“¬ß“π‰«â¥â«¬«à“ ‚§∑’Ëæ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß accessory corpus luteum ®–¡’‚Õ°“ ‡°‘¥°“√µ“¬¢Õßµ—«
ÕàÕπ„π√–¬–·√°¢Õß°“√µ—Èß∑âÕßπâÕ¬°«à“·¡à‚§∑’Ë¡’‡æ’¬ß§Õ√åªí ≈Ÿ‡µ’¬¡ª°µ‘∂÷ß 8 ‡∑à“

®“°∞“π¢âÕ¡Ÿ≈√–∫∫ “√ π‡∑»‚§π¡ ¢Õß»Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ√“™∫ÿ√’ „πªï 2547
æ∫«à“‚§π¡∑’Ë¡’ªí≠À“°“√º ¡ È́” (µ—Èß·µà 3 §√—Èß¢÷Èπ‰ª) ‚¥¬‰¡àæ∫§«“¡º‘¥ª°µ‘Õ◊Ëπ„¥¢Õß√–∫∫ ◊∫æ—π∏ÿå „π‡¢µÕ”‡¿Õ™–Õ”
®—ßÀ«—¥‡æ™√∫ÿ√’  ¡’®”π«π 818 µ—« ‚¥¬¡’Õ—µ√“°“√º ¡µ‘¥‡æ’¬ß 36.3 % ‡∑à“π—Èπ

®ÿ¥ª√– ß§å¢Õß°“√»÷°…“π’È‡æ◊ËÕ„Àâ∑√“∫∂÷ßº≈¢Õß°“√„™âŒÕ√å‚¡π GnRH À≈—ß°“√º ¡‡∑’¬¡µàÕÕ—µ√“°“√
º ¡µ‘¥„π·¡à‚§π¡∑’Ë¡’ªí≠À“º ¡ È́” „πæ◊Èπ∑’ËÕ”‡¿Õ™–Õ” ®—ßÀ«—¥‡æ™√∫ÿ√’ ‡æ◊ËÕª√–‚¬™πå„πÕ—π∑’Ë®– “¡“√∂π”‰ª„™â„π
°“√≈¥ªí≠À“°“√º ¡ È́” Õ—π‡°‘¥®“°°“√ Ÿ≠‡ ’¬µ—«ÕàÕπ„π√–¬–·√°¢Õß°“√µ—Èß∑âÕß ·≈–™à«¬‡æ‘Ë¡Õ—µ√“°“√º ¡µ‘¥¢Õß
‚§π¡„πæ◊Èπ∑’Ë‰¥â

Õÿª°√≥å·≈–«‘∏’°“√

·¡à‚§π¡¢Õßø“√å¡‡°…µ√°√„π‚§√ß°“√æ√–√“™¥”√‘Àâ«¬∑√“¬ Õ. ™–Õ” ®. ‡æ™√∫ÿ√’ ∑’Ë¡’ªí≠À“º ¡´È”
(º ¡‡∑’¬¡ > 3 §√—Èß)  ®”π«π 80 µ—« ·¡à‚§∑—ÈßÀ¡¥‡ªìπ‚§√’¥π¡ ∑’Ë¡’Õ“¬ÿ„°≈â‡§’¬ß°—π §◊Õ√–À«à“ß 3 - 7 ªï  ¡’ ¿“æ
√à“ß°“¬ ¡∫Ÿ√≥å §–·ππ§«“¡ ¡∫Ÿ√≥å¢Õß√à“ß°“¬ (BCS) ª√–¡“≥ 2.5 - 3 ·≈–¡’ “¬‡≈◊Õ¥‚Œ≈ ‰µπåø√’‡™’¬π „°≈â
‡§’¬ß°—π§◊Õ‰¡à‡°‘π 93.75% ·≈–‚§Õ¬Ÿà„π¿“æ°“√‡≈’È¬ß¥Ÿ·≈–°“√„ÀâÕ“À“√∑’Ë„°≈â‡§’¬ß°—π ·¡à‚§∑—ÈßÀ¡¥¡’√Õ∫°“√‡ªìπ —¥ª°µ‘
·≈–®“°°“√µ√«®Õ«—¬«–¢Õß√–∫∫ ◊∫æ—π∏ÿå¥â«¬°“√≈â«ßµ√«®∑“ß∑«“√Àπ—° (per rectum) æ∫«à“√—ß‰¢àÕ¬Ÿà„π ¿“æ∑Ì“ß“π
(active) §◊Õµ√«®æ∫°√–‡ª“–‰¢à À√◊Õ‡π◊ÈÕ‡¬◊ËÕ§Õ√åªí ≈Ÿ‡µ’¬¡ ·≈–‰¡àæ∫§«“¡º‘¥ª°µ‘Õ◊Ëπ„¥¢ÕßÕ«—¬«–√–∫∫ ◊∫æ—π∏ÿå ‡™àπ
°“√≈’∫‡≈Á°¢Õß√—ß‰¢à  ∂ÿßπÌÈ“∫π√—ß‰¢à ∑àÕπÌ“‰¢à¡’°“√µ’∫µ—πÀ√◊Õ¡’æ—ßº◊¥¬÷¥‡°“– ¡¥≈Ÿ°ª°µ‘‰¡àæ∫°“√Õ—°‡ ∫¢Õß¡¥≈Ÿ°
À√◊Õ¡’ÀπÕßÕ¬Ÿà¿“¬„π¡¥≈Ÿ°

·∫àß°≈ÿà¡·¡à‚§π¡∑’Ë¡’ªí≠À“º ¡´ÌÈ“‡À≈à“π’È‡ªìπ 2 °≈ÿà¡ ‚¥¬°“√ ÿà¡ (simple random sampling)
°≈ÿà¡∑’Ë 1 (°≈ÿà¡§«∫§ÿ¡) ·¡à‚§π¡ ®”π«π 40 µ—« ‡¡◊ËÕ —ß‡°µæ∫Õ“°“√‡ªìπ —¥ ·¡à‚§‰¥â√—∫°“√º ¡‡∑’¬¡

µ“¡ª°µ‘

°≈ÿà¡∑’Ë 2 (°≈ÿà¡∑¥≈Õß) ·¡à‚§π¡ ®”π«π 40 µ—« ∑”°“√º ¡‡∑’¬¡ À≈—ß®“°µ√«®æ∫·¡à‚§· ¥ß°“√‡ªìπ
 —¥ ·≈–©’¥‚°π“‚¥‚∑√ªîπ √’≈’ ´‘Ëß ŒÕ√å‚¡π ®”π«π 0.01 ¡‘≈≈‘°√—¡ ¿“¬À≈—ß®“°∑”°“√º ¡‡∑’¬¡·≈â« 12 «—π
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°“√º ¡‡∑’¬¡∑”‚¥¬‡®â“Àπâ“∑’Ë‡æ’¬ß§π‡¥’¬« πÈ”‡™◊ÈÕ∑’Ë„™â‡ªìπæàÕæ—π∏ÿåµ—«‡¥’¬«°—π √«¡∑—Èß™ÿ¥º≈‘µ‡¥’¬«°—π¥â«¬
®¥∫—π∑÷°¢âÕ¡Ÿ≈°“√º ¡ ¿“¬À≈—ß°“√º ¡‡∑’¬¡ ∂â“·¡à‚§∑—Èß 2 °≈ÿà¡ ‰¡à°≈—∫ —¥¿“¬„π 60 «—π ®–µ√«®°“√µ—Èß∑âÕß¢Õß
·¡à‚§ ·≈–®¥∫—π∑÷°‰«â ∂â“‚§‰¡à∑âÕß„Àâº ¡‡∑’¬¡µàÕµ“¡ª°µ‘‡¡◊ËÕ‚§‡ªìπ —¥ ·≈–®¥∫—π∑÷°‰«â

¢âÕ¡Ÿ≈∑—ÈßÀ¡¥®–π”¡“«‘‡§√“–Àåº≈∑“ß ∂‘µ‘ ‚¥¬„™â‚ª√·°√¡ ‡Õ  ‡Õ ‡Õ  (SAS: Statistical Analysis
System, SAS Inst. V. 6.12, Cary, NC USA) ‚¥¬‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√º ¡µ‘¥®“°“√º ¡‡∑’¬¡§√—Èß·√° (first
service conception rate) Õ—µ√“°“√º ¡µ‘¥®“°°“√º ¡‡∑’¬¡∑—ÈßÀ¡¥ (total conception rate) ·≈–®”π«π§√—Èß
¢Õß°“√º ¡‡∑’¬¡µàÕ°“√º ¡µ‘¥ (number of inseminations/ conception) √–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß ¥â«¬
chi-square ·≈– t-test

º≈°“√∑¥≈Õß

°“√»÷°…“§√—Èßπ’È‰¥âπ”·¡à‚§‡¢â“¡“„™â„π°“√∑¥≈Õß®”π«π 80 µ—« ®“°°“√≈â«ßµ√«®ºà“π∑“ß∑«“√Àπ—° ‰¡à
æ∫§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–√–∫∫ ◊∫æ—π∏ÿå ·¡à‚§¡’√Õ∫°“√‡ªìπ —¥ª°µ‘

·¡à‚§π¡∑’Ëπ”¡“»÷°…“§à“‡©≈’Ë¬¢Õß “¬‡≈◊Õ¥‚Œ≈ ‰µπå‡∑à“°—∫ 84.6 ‡ªÕ√å‡´Áπµå ‚¥¬°≈ÿà¡§«∫§ÿ¡ ¡’ “¬
‡≈◊Õ¥§à“‡©≈’Ë¬¢Õß “¬‡≈◊Õ¥‚Œ≈ ‰µπå 86.2 ‡ªÕ√å‡´Áπµå (75.0-93.7‡ªÕ√å‡´Áπµå) °≈ÿà¡∑¥≈Õß¡’ “¬‡≈◊Õ¥§à“‡©≈’Ë¬¢Õß “¬
‡≈◊Õ¥‚Œ≈ ‰µπå 83.1 ‡ªÕ√å‡ Á́πµå (62.5-93.7‡ªÕ√å‡´Áπµå)

µ“√“ß∑’Ë 1 Õ—µ√“°“√º ¡µ‘¥ ·≈–®”π«π§√—Èß„π°“√º ¡‡∑’¬¡µàÕ°“√º ¡µ‘¥ ¢Õß‚§π¡°≈ÿà¡§«∫§ÿ¡ ·≈–°≈ÿà¡∑’Ë‰¥â√—∫
ŒÕ√å‚¡π

À¡“¬‡Àµÿ : 
ab

 Õ—°…√µà“ß°—π„π·∂«·π«µ—Èß‡¥’¬«°—π¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p<0.05)

®“°µ“√“ß∑’Ë 1 ®–‡ÀÁπ«à“‚§°≈ÿà¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π GnRH  ®”π«π 40 µ—« „π«—π∑’Ë 12 ¿“¬À≈—ß°“√º ¡‡∑’¬¡
¡’ 18 µ—« º ¡µ‘¥®“°°“√º ¡‡∑’¬¡§√—Èß·√° (first service conception rate) ·≈–Õ—µ√“°“√º ¡µ‘¥®“°°“√º ¡∑—ÈßÀ¡¥
(total conception rate)  Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)  ·≈–¡’®”π«π§√—Èß∑’Ëº ¡‡∑’¬¡µàÕ°“√º ¡
µ‘¥πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

°≈ÿà¡ ®”π«π·¡à‚§ Õ—µ√“°“√º ¡µ‘¥®“°°“√
º ¡‡∑’¬¡§√—Èß·√°

Õ—µ√“°“√º ¡µ‘¥®“°°“√
º ¡‡∑’¬¡∑—ÈßÀ¡¥

®”π«π§√—Èß/
°“√º ¡µ‘¥

(µ—«) µ—«∑’Ëº ¡µ‘¥/
µ—«∑’Ëº ¡∑—ÈßÀ¡¥

% µ—«∑’Ëº ¡µ‘¥/
µ—«∑’Ëº ¡∑—ÈßÀ¡¥

% (X + SD)
(§√—Èß)

  °≈ÿà¡§«∫§ÿ¡ 40 11/40 27.5a 17/40 42.5a 1.94+1.47
  °≈ÿà¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π 40 18/40 45b 23/40 57.5b 1.47+1.03
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πÕ°®“°π’È „π°“√»÷°…“π’È¬—ßæ∫«à“ Õ—µ√“°“√º ¡µ‘¥®“°°“√º ¡∑—ÈßÀ¡¥ „π‚§°≈ÿà¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π ¬—ß Ÿß
°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠¥â«¬ (p<0.05) „π¢≥–∑’Ë®”π«π§√—Èß∑’Ëº ¡µàÕ°“√º ¡µ‘¥ „π‚§°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ŒÕ√å‚¡π
°ÁµË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ · ¥ß«à“°“√„Àâ GnRH „π«—π∑’Ë 12 À≈—ß°“√º ¡‡∑’¬¡  “¡“√∂‡æ‘¡Õ—µ√“°“√º ¡
µ‘¥ ‡æ‘¡ª√– ‘∑∏‘¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå ¢Õß‚§π¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π¥â«¬

«‘®“√≥å

®“°º≈°“√»÷°…“¢â“ßµâπæ∫«à“Õ—µ√“°“√º ¡µ‘¥®“°“°√º ¡‡∑’¬¡§√—Èß·√° ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π GnRH
À≈—ß°“√º ¡‡∑’¬¡ “¡“√∂„π«—π∑’Ë 12  Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠  ®“°°“√»÷°…“¢Õß MacMilan et al. (1986)
Sheldon and Dobson (1993) Drew and Peters (1994) ·≈– Peters et al. (2000) æ∫«à“°“√„ÀâŒÕ√å‚¡π GnRH „π
√–«à“ß«—π∑’Ë 11 - 14  À≈—ß°“√º ¡‡∑’¬¡ “¡“√∂‡æ‘Ë¡Õ—µ√“°“√µ—Èß∑âÕß¢Õß‚§π¡‰¥â πÕ°®“°π’È Rettmen et al. (1992)
¬—ß‰¥â√“¬ß“π°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕ—µ√“°“√µ—Èß∑âÕß„π°≈ÿà¡§‡π◊ÈÕ∑’Ë‰¥â√—∫ŒÕ√å‚¡π GnRH „π√–À«à“ß«—π∑’Ë 11 - 14 À≈—ß°“√
º ¡‡∑’¬¡¥â«¬ „π¢≥–∑’Ë °“√»÷°…“¢Õß Jubb et al. (1990) Drost and Thatcher (1992) ·≈– Ryan et al. (1994)
æ∫«à“Õ—µ√“°“√µ—Èß∑âÕß√–À«à“ß°≈ÿà¡§«∫§ÿ¡ ·≈–°≈ÿà¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π GnRH ‰¡à·µ°µà“ß°—π ·≈– Stevenson et al. (1993)
°Áæ∫Õ—µ√“°“√µ—Èß∑âÕß∑’Ë‰¡à·πàπÕπ„π‚§·µà≈–°≈ÿà¡∑’Ë»÷°…“ ·¡â®–æ∫«à“√–¥—∫¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√πÀ≈—ß°“√©’¥ Ÿß¢÷Èπ
„π∑ÿ°°≈ÿà¡∑’Ë»÷°…“°Áµ“¡ °“√„ÀâŒÕ√å‚¡π GnRH „π√–¬–µâπ¢Õß≈Ÿ‡µ’¬≈‡ø À≈—ß°“√º ¡‡∑’¬¡ ¡’°“√»÷°…“°“√„Àâ„π™à«ß
«—πµà“ßÊ°—π ‚¥¬„Àâº≈∑’Ë·µ°µà“ß°—π Leslie et al. (1986) Peters et al. (1992) ·≈– Howard et al. (2005) æ∫
«à“°“√„ÀâŒÕ√å‚¡π GnRH „π«—π∑’Ë 5 À≈—ß°“√º ¡‡∑’¬¡®–„ÀâÕ—µ√“°“√º ¡µ‘¥∑’Ë‰¡à·µ°µà“ß°—π√–À«à“ß°≈ÿà¡∑’Ë‰¥â√—∫
ŒÕ√å‚¡π·≈–°≈ÿà¡§«∫§ÿ¡ ·¡â®–æ∫«à“¡’°“√‡°‘¥ accessory corpus luteum ·≈–¡’√–¥—∫¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π∑’Ë Ÿß
¢÷Èπ°Áµ“¡ „π¢≥–∑’Ë Willard et al. (2003) √“¬ß“π°“√»÷°…“„π·¡à‚§π¡∑’Ë¡’§«“¡‡§√’¬¥®“°§«“¡√âÕπ (heat stress
dairy cows) ‚¥¬„ÀâŒÕ√å‚¡π GnRH „π«—π∑’Ë 5 À≈—ß°“√º ¡‡∑’¬¡‡™àπ‡¥’¬«°—π ·≈–æ∫«à“ “¡“√∂‡æ‘Ë¡Õ—µ√“°“√µ—Èß∑âÕß
‰¥â „π¢≥–∑’Ë ƒ∑∏‘™—¬ ·≈–§≥– (2547) °Á√“¬ß“π°“√»÷°…“„π‚§ “«„π™à«ßƒ¥Ÿ√âÕπ¢Õßª√–‡∑»‰∑¬ ·≈–æ∫«à“°≈ÿà¡∑’Ë‰¥â
√—∫ŒÕ√å‚¡π GnRH „π«—π∑’Ë 5 À≈—ß°“√º ¡‡∑’¬¡ ¡’√–¥—∫ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ·≈–¡’·π«‚πâ¡
„π°“√‡æ‘Ë¡Õ—µ√“°“√º ¡µ‘¥·¡â®–‰¡à¡’π—¬ ”§—≠°Áµ“¡

Peters (2005) √“¬ß“π‰«â«à“™à«ß‡«≈“„π°“√„ÀâŒÕ√å‚¡π GnRH À≈—ß°“√º ¡‡∑’¬¡‡ªìπªí®®—¬Àπ÷Ëß∑’Ë¡’
§«“¡ ”§—≠ ‚¥¬æ∫«à“ °“√„Àâ GnRH „π™à«ß«—π∑’Ë 11-14 À≈—ß°“√º ¡‡∑’¬¡πà“®–„Àâº≈∑’Ë¥’∑’Ë ÿ¥ ‡π◊ËÕß®“°µ√ß°—∫™à«ß
¢Õß°“√‡°‘¥  maternal recognition of pregnancy ¢Õß·¡à‚§ ‚¥¬µ—«ÕàÕπ®–º≈‘µ “√ interferon T ́ ÷Ëß‡ªìπ antiluteolytic
factor ´÷Ëß®–‰ª¬—∫¬—Èß°“√À≈—Ëß¢Õß‚ª√ µ“·°≈π¥‘π®“°ºπ—ß¡¥≈Ÿ° Õ—π®–¡’º≈∑”„Àâ°“√µ—Èß∑âÕß¥”‡π‘πµàÕ‰ª‰¥â ´÷Ëß°“√„Àâ
GnRH „π™à«ßπ’È °Á®–‰ª¡’ à«π√à«¡ ‚¥¬∑”„Àâ dominant follicle ∑’Ë¡’Õ¬Ÿà„π¢≥–π—Èπ‡°‘¥ ovulation ·≈–µ“¡¥â«¬°“√‡°‘¥
luteinization ́ ÷Ëß®–™à«¬‡æ‘Ë¡√–¥—∫¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„Àâ Ÿß¢÷Èπ ·≈–¬—ß™à«¬≈¥√–¥—∫¢ÕßŒÕ√å‚¡π‡Õ µ√“‰¥ÕÕ≈ 17
‡∫µâ“ Õ—π®–‰ª¡’º≈„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß oxytocin receptor ·≈–‰ª¬—∫¬—Èß°“√À≈—Ëß¢Õß ‚ª√ µâ“·°≈π¥‘π®“°ºπ—ß¡¥≈Ÿ°
‡™àπ‡¥’¬«°—π ∑”„Àâµ—«ÕàÕπ¡’‚Õ°“ ∑’Ë®–‡®√‘≠Õ¬ŸàµàÕ‰ª

πÕ°®“°π’È°“√‡®√‘≠¢Õß°√–‡ª“–‰¢à (follicular dynamic) „π‚§π¡ ÷́ËßÕ“®‡ªìπ·∫∫ 2 À√◊Õ 3 follicular
wave cycle °Á‡ªìπªí®®—¬∑’Ë ”§—≠Õ’°ª√–°“√Àπ÷Ëß¢Õß°“√°”Àπ¥‡«≈“„π°“√„ÀâŒÕ√å‚¡π GnRH ‡æ◊ËÕ„Àâ‰¥â√—∫º≈„π°“√
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µÕ∫ πÕß∑’Ëπà“æÕ„® ‡π◊ËÕß®“°„π‚§π¡∑’Ë¡’°“√‡®√‘≠¢Õß°√–‡ª“–‰¢à‡ªìπ·∫∫ 3 wave cycle °“√„ÀâŒÕ√å‚¡π GnRH „π
√–À«à“ß«—π∑’Ë 11-14 ®–µ√ß°—∫ peak ¢Õß second follicular wave ́ ÷Ëß®–¡’√–¥—∫¢ÕßŒÕ√å‚¡π‡Õ µ√“‰¥ÕÕ≈∑’Ë Ÿß (Webb
et al., 1992)  „π¢≥–∑’Ë‚§π¡∑’Ë¡’°“√‡®√‘≠¢Õß°√–‡ª“–‰¢‡ªìπ·∫∫ 2 wave cycle °“√„Àâ GnRH „π√–¬–π’È®–‡ªìπ™à«ß
∑’Ë¡’√–¥—∫¢Õß‡Õ µ√“‰¥ÕÕ≈µË” ´÷ËßÕ“®„Àâº≈°“√µÕ∫ πÕß∑’Ëµà“ß°—π‰ª ¥—ß°“√»÷°…“µà“ßÊ∑’Ë°≈à“ß¡“¢â“ßµâπ πÕ°®“°π’È
°“√µÕ∫ πÕßµàÕ°“√„ÀâŒÕ√å‚¡π GnRH ¬—ß·µ°µà“ß°—π‰ª¢÷Èπ°—∫ªí®®—¬Õ◊ËπÊ ¥â«¬ ‡™àπ ™π‘¥¢Õß‚§ (‚§‡π◊ÈÕ, ‚§π¡) ≈”¥—∫
°“√§≈Õ¥≈Ÿ° (parity)  ·≈–«‘∏’°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√‡ªìπ —¥ ‡ªìπµâπ (Peters 2005) πÕ°®“°π’È°“√„Àâ ŒÕ√å‚¡π GnRH
À≈—ß°“√º ¡‡∑’¬¡·≈â« ¬—ß¡’°“√»÷°…“°“√„ÀâŒÕ√å‚¡πµ—«Õ◊Ëπ∑’Ë¡’ƒ∑∏‘Ï„°≈â‡§’¬ß°—π¥â«¬ ‡™àπ Human chorionic gonadot-
ropin (HCG) ́ ÷Ëßæ∫«à“ “¡“√∂‡æ‘Ë¡®”π«π¢Õß accessory corpus luteum ·≈–√–¥—∫¢Õß‚ª√‡® ‡µÕ‚√π‰¥â‡™àπ‡¥’¬«°—π
·µàÕ—µ√“°“√º ¡µ‘¥∑’Ë‰¥â§àÕπ¢â“ßº—π·ª√„π°“√∑¥≈Õßµà“ßÊ (Schmith et al., 1996; Diaz et al., 1998; Santos et
al., 2004; ƒ∑∏‘™—¬, 2547)

°“√„ÀâŒÕ√å‚¡π GnRH „π√–¬–µâπ¢Õß≈Ÿ‡∑’¬≈‡ø  ®–¡’ª√–‚¬™πå„π°“√≈¥°“√º ¡´È”¢Õß‚§π¡∑’Ë‡°‘¥®“°
°“√ Ÿ≠‡ ’¬µ—«ÕàÕπ„π√–¬–µâπÀ≈—ß°“√º ¡‡∑’¬¡ ‡π◊ËÕß®“°∑”„Àâ‡°‘¥°“√µ°‰¢à¢Õß dominant follicle ¢Õß§≈◊Ëπ·√° ·≈–
∑”„Àâ‡°‘¥§Õ√åªí ≈Ÿ‡µ’¬¡‡æ‘Ë¡¢÷Èπ ·≈–¬—ß¡’·π«‚πâ¡„π°“√™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå¢Õß‚§π¡∑’Ë‰¥â√—∫ŒÕ√å‚¡π¥â«¬
πÕ°®“°π’È¬—ßπà“®–¡’ª√–‚¬™πå„π°“√π”¡“™à«¬„π‚§π¡∑’Ë¡’§«“¡‡§√’¬¥ ®“° “‡Àµÿµà“ßÊ ‡™àπ  ¿“«–·«¥≈âÕ¡ À√◊Õ°“√
„Àâº≈º≈‘µπÈ”π¡ Ÿß ÷́Ëß®–‰ª¡’º≈°√–∑∫µàÕ√–∫∫µàÕ¡‰√â∑àÕ (endocrine system) ‚¥¬Õ“®‰ª¬—∫¬—ÈßÀ√◊Õ≈¥°“√À≈—Ëß
¢ÕßŒÕ√å‚¡π GnRH ®“°‰Œ‚ª∏“≈“¡— ‰¥â  (Ryan et al., 1991)

Õ¬à“ß‰√°Áµ“¡ °“√∑’Ë®–∑”„Àâ‰¥â√—∫º≈°“√µÕ∫ πÕß∑’Ë¥’®“°°“√„™âŒÕ√å‚¡π™π‘¥„¥Ê°Áµ“¡ °“√∑√“∫∂÷ß fol-
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GnRH application for improving pregnancy rate  in repeat breeding dairy cows

Peerapong   Sumransap
1,*

   Saroch  Ngamkhum
1
  and  Nussara Vadhanakul

2

1  Ratchaburi artificial insemination and biotechnology research center, Bureau of biotechnology in livestock production
2  Bureau of biotechnology in livestock production

*  Corresponding Author: psumransap@hotmail.com

Abstract

The aim of this study was to improve conception rate of repeat breeding cows by using GnRH
treatment at day 12 post insemination. Eighty Holstein crossbred repeat breeding cows having no abnor-
mality of reproductive organs (rectal palpation,) were selected for the study. All cows were randomly
divided into two groups. Group I (n=40) was a control group, cows were inseminated when they were in
estrus. Group II (n=40) was a treatment group, cows were also inseminated when they were in estrus and
later injected by GnRH at  day 12 post insemination. Pregnancy diagnosis was made in two months after
insemination.  The  results showed that first service conception rate of the control and treatment groups
were 27.5% and 45%, respectively, which were significantly different (p<0.05). The same significantly
difference between total conception rate of the control and treatment  groups were also found (57.5% VS
42.5%, p<0.05). Number of inseminations per conception of the treatment group was significantly lower
than those of the control group (1.47+1.03, 1.94+1.47, p<0.05). It can be concluded that GnRH administra-
tion at day 12 post insemination can improved conception in repeat breeding cows.

Keywords: conception rate, gonadotropin releasing hormone, dairy cow
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¥â«¬¢âÕ¡Ÿ≈√“¬µ—«·≈–¢âÕ¡Ÿ≈°“√º ¡¢Õß·¡à‚§π¡  3,260 µ—« „πø“√å¡‚§π¡ 583 ø“√å¡´÷Ëß‡°Á∫¢âÕ¡Ÿ≈‚¥¬»Ÿπ¬å«‘®—¬°“√
º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ‡™’¬ß„À¡à ªí®®—¬∑’Ë∑”°“√»÷°…“ª√–°Õ∫¥â«¬ °≈ÿà¡√–¥—∫ “¬‡≈◊Õ¥‚Œ≈ ‰µπå ≈”¥—∫∑âÕß
·≈–ƒ¥Ÿ°“≈∑’Ë·¡à‚§§≈Õ¥  „™â°“√«‘‡§√“–Àå§«“¡∂¥∂Õ¬¢Õß Cox , SAS 9.0  ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ß —¥ à«π·¡à
‚§∑’Ë‰¥â√—∫°“√º ¡§√—Èß·√°¿“¬À≈—ß§≈Õ¥°—∫ªí®®—¬∑’Ë»÷°…“ º≈°“√«‘‡§√“–Àåæ∫«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥ 75-87.5%HF ¡’
 —¥ à«π°“√‰¥â√—∫°“√º ¡¡“°°«à“·¡à‚§π¡√–¥—∫ “¬‡≈◊Õ¥ Ÿß°«à“ 87.5%HF (hazard ratio = 1.23 , p <0.01) ·¡à
‚§π¡„π≈”¥—∫∑âÕß∑’Ë  3 ¢÷Èπ‰ª¡’ —¥ à«π°“√‰¥â√—∫°“√º ¡ Ÿß°«à“·¡à‚§∑âÕß·√° (hazard ratio = 1.14 , p <0.05)  ·¡à
‚§∑’Ë§≈Õ¥„π™à«ßƒ¥Ÿ√âÕπ‡ªìπ·¡à‚§¡’ —¥ à«π∑’Ë‰¥â√—∫°“√º ¡§√—Èß·√°µË”°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸÀπ“«
(hazard ratio = 0.85, p<0.01) °“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“·¡à‚§π¡√–¥—∫ “¬‡≈◊Õ¥ Ÿß ·¡à‚§π¡∑âÕß·√°·≈–·¡à
‚§π¡∑’Ë§≈Õ¥„πƒ¥Ÿ√âÕπ‡ªìπªí®®—¬∑’Ë¡’º≈∑”„Àâ —¥ à«π¢Õß°“√‰¥â√—∫°“√º ¡§√—Èß·√°µË”

§” ”§—≠ :  ‚§π¡, √–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°,  —¥ à«π·¡à‚§∑’Ë‰¥â√—∫°“√º ¡§√—Èß·√°
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∫∑π”

ª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå¡’§«“¡ ”§—≠µàÕª√– ‘∑∏‘¿“æ°“√º≈‘µπÈ”π¡¥‘∫„π√–∫∫°“√‡≈’È¬ß‚§π¡ ‚¥¬æ∫
«à“À“°·¡à‚§π¡¡’√–¬–Àà“ß°“√§≈Õ¥ 12-13 ‡¥◊Õπ ®– àßº≈„Àâª√– ‘∑∏‘¿“æ°“√º≈‘µπÈ”π¡¥’∑’Ë ÿ¥ (Weaver, 1986) ·≈–
¡’§«“¡§ÿâ¡§à“∑“ß‡»√…∞°‘® Ÿß (Plaizier et al, 1997) Õ¬à“ß‰√°Áµ“¡ª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå¢ÕßΩŸß‡ªìπº≈¡“®“°
 ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå¢Õß‚§¿“¬„πΩŸß

„π°“√∑’Ë®–„Àâ√–¬–Àà“ß°“√§≈Õ¥Õ¬Ÿà„π™à«ß 12-13 ‡¥◊Õπ ·¡à‚§§«√º ¡µ‘¥„π™à«ß 3-4 ‡¥◊ÕπÀ≈—ß§≈Õ¥ ‚¥¬
¡’√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°„π™à«ßª√–¡“≥ 2 ‡¥◊ÕπÀ≈—ß§≈Õ¥  √–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°‡ªìπ§à“¥—™π’∑’Ë¡’§«“¡
 —¡æ—π∏å‡™‘ß∫«° Ÿß¡“°°—∫√–¬–§≈Õ¥∂÷ßº ¡µ‘¥ °≈à“«§◊Õ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°≈ÿà¡·¡à‚§∑’Ë¡’√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√° —Èπ
°«à“°—∫·¡à‚§∑’Ë¡’√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°¬“«π“π°«à“ ·¡à‚§∑’Ë¡’√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√° —Èπ°«à“®–¡’√–¬–§≈Õ¥∂÷ß
º ¡µ‘¥ —Èπ°«à“ (Weaver, 1986) ¥—ßπ—Èπ√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°®÷ß‡ªìπµ—«™’È∫àß∑’Ë ”§—≠ ·≈–‡ªìπ§à“∑’Ë¡’·π«‚πâ¡®–‡°‘¥
¢÷Èπ°àÕπ√–¬–§≈Õ¥∂÷ßº ¡µ‘¥ ¥—ßπ—Èπ®÷ß„™â‡ªìπ§à“‡ΩÑ“√–«—ß„π°“√®—¥°“√¥Ÿ·≈√–∫∫ ◊∫æ—π∏ÿå‰¥â‡ªìπÕ¬à“ß¥’ (ª√’¬æ—π∏å,  2537)

®“°√“¬ß“π„πª√–‡∑»‰∑¬ √“¬ß“π‡°’Ë¬«°—∫§à“√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°§àÕπ¢â“ß¡’®”π«ππâÕ¬ ‚¥¬¡’
√“¬ß“π√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°„π‚§π¡‡∑à“°—∫ 60 «—π (Õÿ¥¡»√’·≈–§≥–, 2540)  ”À√—∫¢âÕ¡Ÿ≈®“°ø“√å¡‚§π¡¢Õß
Àπà«¬ß“π√“™°“√ ·≈– 98 «—π ”À√—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°ø“√å¡‚§π¡‡°…µ√°√√“¬¬àÕ¬  (Veerasak and Sorn, 2547)

°“√»÷°…“§√—Èßπ’È¡’§«“¡·µ°µà“ß®“°°“√»÷°…“∑’Ëºà“π¡“ ‡π◊ËÕß®“°°“√»÷°…“„π§√—Èßπ’È®–„™â°“√«‘‡§√“–Àå sur-
vival analysis ´÷Ëß‡ªìπ«‘∏’∑’Ë‰¥â√—∫§«“¡π‘¬¡„πªí®®ÿ∫—π ”À√—∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â“πº≈º≈‘µ °“√ ◊∫æ—π∏ÿå À√◊Õ æ—π∏ÿ
°√√¡„π‚§π¡ ·≈–‡ªìπ√“¬ß“π∑’Ë»÷°…“∂÷ßªí®®—¬·≈–√–¥—∫¬àÕ¬¢Õßªí®®—¬∑’Ë¡’º≈µàÕ —¥ à«π¢Õß°“√‰¥â√—∫°“√º ¡§√—Èß·√°
¿“¬À≈—ß§≈Õ¥µ“¡√–¬–‡«≈“∑’Ë°”Àπ¥  ´÷Ëß√“¬ß“π„π≈—°…≥–π’È¡’§àÕπ¢â“ß®”°—¥„πª√–‡∑»‰∑¬ ·≈–‡ªìπ√“¬ß“π·√°∑’Ë
»÷°…“„π‚§π¡≈Ÿ° º ¡¢Õßø“√å¡‚§π¡‡°…µ√°√√“¬¬àÕ¬

Õÿª°√≥å·≈–«‘∏’°“√

¢âÕ¡Ÿ≈·≈–°“√®—¥°“√¢âÕ¡Ÿ≈

„™â¢âÕ¡Ÿ≈®“°·¡à‚§π¡¢Õßø“√å¡‚§π¡‡°…µ√°√√“¬¬àÕ¬®“°√–∫∫ “√ π‡∑»‚§π¡¢Õß»Ÿπ¬å«‘®—¬°“√
º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ‡™’¬ß„À¡à ́ ÷Ëßª√–°Õ∫¥â«¬ À¡“¬‡≈¢ø“√å¡ À¡“¬‡≈¢‚§ √–¥—∫ “¬‡≈◊Õ¥‚Œ≈ ‰µπåø√’‡™’¬π
≈”¥—∫∑âÕß «—π§≈Õ¥ «—πº ¡‡∑’¬¡ ∑”°“√®—¥‡√’¬ß §—¥‡≈◊Õ°·≈– Õ∫∂“¡¢âÕ¡Ÿ≈‚¥¬„™â PROC SQL (Prairie,2005) „π
‚ª√·°√¡ Statistical Analysis System (SAS) version 9.0 ‚¥¬„Àâ§—¥‡≈◊Õ°¢âÕ¡Ÿ≈®“°·¡à‚§π¡∑’Ë¡’ª√–«—µ‘°“√§≈Õ¥
„π™à«ß‡¥◊Õπµÿ≈“§¡ æ.». 2544 ∂÷ß‡¥◊Õπ°—π¬“¬π æ.». 2545 ·≈–‡ªìπ·¡à‚§≈”¥—∫∑âÕßµ—Èß·µà≈”¥—∫∑âÕß∑’Ë 1 ∂÷ß≈”¥—∫∑âÕß∑’Ë
6 ®“°π—Èπ∑”°“√·¬°®”π«π¢âÕ¡Ÿ≈µ“¡√–¥—∫¬àÕ¬¢Õßªí®®—¬∑’Ë»÷°…“ ¿“¬À≈—ß®“°®—¥¢âÕ¡Ÿ≈·¡à‚§∑—ÈßÀ¡¥∑’Ë»÷°…“ª√–°Õ∫
¥â«¬·¡à‚§®”π«π 3,260 µ—« ®“°ø“√å¡‚§π¡¢Õß‡°…µ√°√√“¬¬àÕ¬®”π«π 583 ø“√å¡ √“¬≈–‡Õ’¬¥·≈–‚§√ß √â“ß¢Õß
¢âÕ¡Ÿ≈‰¥â· ¥ß„π Table 1
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µ—«·ª√µ“¡·≈–µ—«·ª√Õ‘ √–

µ—«·ª√µ“¡ (dependent variable) §◊Õ °“√‰¥â√—∫°“√º ¡§√—Èß·√°¿“¬À≈—ß§≈Õ¥ ‚¥¬·∫àßÕÕ°‡ªìπ 2 °√≥’
§◊Õ ‰¥â√—∫°“√º ¡ À√◊Õ ‰¡à‰¥â√—∫°“√º ¡  °“√‰¥â√—∫°“√º ¡®—¥‡ªìπ event case ·≈–‰¡à‰¥â√—∫°“√º ¡®—¥‡ªìπ censored
case  ‚¥¬°”Àπ¥„Àâ survival time §◊Õ §à“‡ªÕ√å‡´Áπµå‰∑¥å∑’Ë 90 ¢Õß√–¬–«—πÀ≈—ß§≈Õ¥ (Suriyasathaporn et al.,
1998)

µ—«·ª√Õ‘ √– À√◊Õ ªí®®—¬∑’Ë∑”°“√»÷°…“ ª√–°Õ∫¥â«¬  √–¥—∫ “¬‡≈◊Õ¥‚Œ≈ ‰µπå ≈”¥—∫∑âÕß ·≈– ƒ¥Ÿ°“≈∑’Ë
·¡à‚§π¡§≈Õ¥  µ—«·ª√∑—ÈßÀ¡¥‡ªìπµ—«·ª√·∫∫·∫àß°≈ÿà¡ (Class variable) ‚¥¬¡’√“¬≈–‡Õ’¬¥ ¥—ßµàÕ‰ªπ’È √–¥—∫ “¬
‡≈◊Õ¥‚Œ≈ ‰µπå·∫àßÕÕ°‡ªìπ √–¥—∫ “¬‡≈◊Õ¥µË”°«à“ 75% (<75%HF) √–¥—∫ “¬‡≈◊Õ¥ 75 % ∂÷ß 87.5% (75-87.5%HF)
·≈–√–¥—∫ “¬‡≈◊Õ¥ Ÿß°«à“ 87.5% (>87.5%HF) ≈”¥—∫∑âÕß·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡ ‰¥â·°à ≈”¥—∫∑âÕß∑’Ë 1, ≈”¥—∫∑âÕß∑’Ë 2
·≈–≈”¥—∫∑âÕßµ—Èß·µà 3 ¢÷Èπ‰ª  à«πƒ¥Ÿ°“≈·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡ ‰¥â·°à ƒ¥Ÿ√âÕπ (¡’π“§¡-¡‘∂ÿπ“¬π) ƒ¥ŸΩπ (°√°Æ“§¡-
µÿ≈“§¡) ·≈–ƒ¥ŸÀπ“« (æƒ»®‘°“¬π-°ÿ¡¿“æ—π∏å)

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

À“§à“ ∂‘µ‘æ◊Èπ∞“π·≈–∑¥ Õ∫°“√°√–®“¬µ—«¢Õß√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°¥â«¬ PROC UNIVARIATE
∑”°“√‡ª√’¬∫‡∑’¬∫ —¥ à«π¢Õß·¡à‚§π¡∑’Ë‰¥â√—∫°“√º ¡ ‚¥¬„™â‚¡‡¥≈¢Õß Cox (Coxùs proportional hazard model)
®“° PROC PHREG (Allison, 2005) ‚¥¬¡’µ—«·∫∫ (model) ¥—ßµàÕ‰ªπ’È

h(t) = h 
0
(t) exp (BR+ PAR+SS)

‡¡◊ËÕ

h(t) = hazard function  ÷́Ëß· ¥ß∂÷ß risk ¢Õß°“√º ¡§√—Èß·√°À≈—ß®“° t «—π¿“¬À≈—ß§≈Õ¥

h0(t) = baseline hazard function

BR= ªí®®—¬§ß∑’Ë·≈–‰¡à‡ª≈’Ë¬π·ª≈ßµ“¡‡«≈“¢Õß “¬æ—π∏ÿå (time independent effect of breed) ‚¥¬
·∫àßÕÕ°‡ªìπ 3 √–¥—∫ (<75%HF, 75-87.5%HF ·≈– >87.5%HF)

PAR = ªí®®—¬§ß∑’Ë·≈–‰¡à‡ª≈’Ë¬π·ª≈ßµ“¡‡«≈“¢Õß≈”¥—∫∑âÕß (time independent fixed parity effect)
‚¥¬·∫àßÕÕ°‡ªìπ 3 √–¥—∫ (≈”¥—∫∑âÕß∑’Ë 1, 2 ·≈– 3)

SS= ªí®®—¬§ß∑’Ë·≈–‰¡à‡ª≈’Ë¬π·ª≈ßµ“¡‡«≈“¢Õßƒ¥Ÿ°“≈§≈Õ¥ (time independent effect of calving
season) ‚¥¬·∫àßÕÕ°‡ªìπ 3 √–¥—∫ (ƒ¥Ÿ√âÕπ, ƒ¥ŸΩπ ·≈–ƒ¥ŸÀπ“«)
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‚¥¬°”Àπ¥„Àâ ≈”¥—∫∑âÕß∑’Ë 1, √–¥—∫ “¬‡≈◊Õ¥‚Œ≈ ‰µπå Ÿß°«à“ 87.5 % ·≈– ƒ¥ŸÀπ“« ‡ªìπ°≈ÿà¡‡ª√’¬∫‡∑’¬∫ (reference
group)

§à“∑’Ë‰¥â®“°°“√«‘‡§√“–Àå §◊Õ §à“ Hazard ratio (HR) À“°§à“ HR „π°≈ÿà¡∑’Ë‡√“»÷°…“¡’§à“¡“°°«à“ 1 · ¥ß
«à“°≈ÿà¡∑’Ë π„®¡’ —¥ à«π·¡à‚§∑’Ë‰¥â√—∫°“√º ¡¡“°°«à“°≈ÿà¡‡ª√’¬∫‡∑’¬∫·≈–„π∑“ßµ√ß°—π¢â“¡À“° HR ¡’§à“πâÕ¬°«à“ 1
· ¥ß«à“°≈ÿà¡∑’Ë π„®¡’ —¥ à«π‚§∑’Ë‰¥â√—∫°“√º ¡πâÕ¬°«à“°≈ÿà¡‡ª√’¬∫‡∑’¬∫ °“√∑¥ Õ∫„™â√–¥—∫π—¬ ”§—≠∑’Ëα = 0.05   «‘∏’
°“√µà“ßÊ (procedure=PROC) ‡ªìπ«‘∏’°“√«‘‡§√“–Àå„π‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß ∂‘µ‘ Statistical Analysis System (SAS)
‡«Õ√å™—π 9.0

Table 1 Data structure and percent of serviced cow for each level of variables

  Breed
<75%HF 254 277 91.70
75-87.5%HF 1,802 1,987 90.69
>87.5%HF 921 1,044 88.22

  Parity
1 919 1,057 86.94
2 712 786 90.59

≥3 1,346 1,465 91.88
  Season of calving

Hot 843 999 84.38
Rainy 1,269 1,323 95.92
Winter 865 986 87.73

º≈

§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°¡’§à“  93.86+41.65 «—π ¡’§à“¡—∏¬∞“π 84 «—π
·≈–§à“∞“ππ‘¬¡ 68 «—π ·≈–®“°°“√∑¥ Õ∫°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈¥â«¬°“√∑¥ Õ∫ Anderson-Darling ·≈–æ‘®“√≥“®“°
normality plot æ∫«à“°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈‰¡à‡ªìπ°“√°√–®“¬µ—«·∫∫ª°µ‘ §à“¢Õß√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°∑’Ë
‡ªÕ√å‡´Áπµå‰∑¥å∑’Ë 90 ¡’§à“ 155 «—π ¥—ßπ—Èπ survival time „π°“√«‘‡§√“–Àå survival analysis ®÷ß°”Àπ¥∑’Ë 155 «—π
¿“¬À≈—ß§≈Õ¥   ®”π«π·¡à‚§∑’Ë‰¥â√—∫°“√º ¡ (event case) ·≈–®”π«π·¡à‚§∑’Ë‰¡à‰¥â√—∫°“√º ¡ (censored case) ¡’
®”π«π 2,977 ¢âÕ¡Ÿ≈ ·≈– 331 ¢âÕ¡Ÿ≈ µ“¡≈”¥—∫

Variable Total number of
serviced cows a

Total number of
cows in class b

Percents of
serviced cows
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º≈°“√«‘‡§√“–Àå®“° ¡°“√∂¥∂Õ¬¢Õß Cox æ∫«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥ 75 % ∂÷ß 87.5% ¡’ —¥ à«π·¡à
‚§∑’Ë‰¥â√—∫°“√º ¡ Ÿß°«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥ Ÿß°«à“ 87.5% ·µà‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß·¡à‚§√–¥—∫ “¬‡≈◊Õ¥  Ÿß°«à“
87.5% °—∫·¡à‚§√–¥—∫ “¬‡≈◊Õ¥µË”°«à“ 75%  ·¡à‚§≈”¥—∫∑âÕß∑’Ë 2 ·≈–·¡à‚§≈”¥—∫∑âÕßµ—Èß·µà 3 ¢÷Èπ‰ª¡’ —¥ à«π·¡à‚§∑’Ë
‰¥â√—∫°“√º ¡¿“¬„π 155 «—π Ÿß°«à“·¡à‚§≈”¥—∫∑âÕß·√° 1.11 ‡∑à“ ·≈– 1.14 ‡∑à“ µ“¡≈”¥—∫ƒ¥Ÿ°“≈§≈Õ¥¡’º≈µàÕ√–¬–
°“√º ¡§√—Èß·√° ·¡à‚§∑’Ë§≈Õ¥„πƒ¥Ÿ√âÕπ¡’ —¥ à«πµË”°«à“ (HR = 0.85) „π¢≥–∑’Ë·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸΩπ¡’ —¥ à«π·¡à
‚§∑’Ë‰¥â√—∫°“√º ¡ Ÿß°«à“ (HR=1.32) ·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸÀπ“«´÷Ëß‡ªìπ≈”¥—∫™—Èπ‡ª√’¬∫‡∑’¬∫º≈°“√«‘‡§√“–Àå· ¥ß√“¬
≈–‡Õ’¬¥„π Table 2

Table 2 Factors associated with the proportion of inseminated cows

  Breed
>87.5%HF reference class
75-87.5%HF 0.20 0.07 1.23 <0.01
<75%HF 0.067 0.04 1.07 >0.05

  Parity
1 reference class
2 0.103 0.050 1.11 <0.05

≥3 0.132 0.044 1.14 <0.01
  Season of calving

Winter reference class
Rainy 0.279 0.044 1.32 <0.0001
Hot -0.157 0.048 0.85 <0.01

«‘®“√≥å

ªí≠À“√–∫∫ ◊∫æ—π∏ÿå‡ªìπªí≠À“∑’Ë ”§—≠ªí≠À“Àπ÷Ëß¢Õß°“√‡≈’È¬ß‚§π¡„πª√–‡∑»‰∑¬  ª√– ‘∑∏‘¿“æ°“√
 ◊∫æ—π∏ÿå “¡“√∂· ¥ß‚¥¬§à“¥—™π’«—¥ª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå §à“¥—™π’∑’Ë¡’§«“¡ ”§—≠ ‰¥â·°à √–¬–‡«≈“§≈Õ¥∂÷ßº ¡§√—Èß·√°
√–¬–§≈Õ¥∂÷ßº ¡µ‘¥ √–¬–Àà“ß°“√§≈Õ¥ ·≈–Õ—µ√“º ¡µ‘¥ ‡ªìπµâπ (Weaver, 1986) ªí≠À“„¥Ê°Áµ“¡∑’Ë àßº≈„Àâ§à“
¥—™π’‡À≈à“π’È¡’§à“µË”≈ß®–°√–∑∫µàÕª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå‚¥¬√«¡ °“√»÷°…“„π§√—Èßπ’È‰¥â∑”°“√»÷°…“∂÷ßªí®®—¬∑’Ë¡’º≈µàÕ
√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√° ÷́Ëß‡ªìπ¥—™π’∑’Ë¡’§«“¡ ”§—≠„π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå

§à“‡©≈’Ë¬√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°„π°“√»÷°…“π’È¡’√–¬– —Èπ°«à“√“¬ß“π¢Õß  ÿ≥’√—µπå (2546)∑’Ëæ∫«à“·¡à
‚§π¡¡’√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√° 106 «—π  ·µà„°≈â‡§’¬ß°—∫√“¬ß“π¢Õß Veerasak and Sorn (2004) Õ¬à“ß‰√°Áµ“¡

Variable Parameter
Estimate

Standard
Error

Hazard
ratio

P-value
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§à“√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°π’È¡’§à“‡°‘π§à“¡“µ√∞“π∑’Ë‰¥â·π–π”‰«â«à“·¡à‚§§«√‰¥â√—∫°“√º ¡ª√–¡“≥ 45-60 «—πÀ≈—ß  §≈Õ¥
(Weaver, 1986) ®“°¢âÕ¡Ÿ≈∑’Ë‰¥âπ’È· ¥ß«à“·¡à‚§ à«π„À≠à∑’Ë¡’°“√‡≈’È¬ß·≈–°“√®—¥°“√„π√Ÿª·∫∫ø“√å¡‡°…µ√°√√“¬¬àÕ¬¡’
√–¬–§≈Õ¥∂÷ßº ¡§√—Èß·√°∑’Ë¬“«π“π°«à“ª°µ‘

°“√»÷°…“„π§√—Èßπ’Èæ∫«à“·¡à‚§∑’Ë¡’√–¥—∫ “¬‡≈◊Õ¥ Ÿß (>87.5%HF) ¡’ —¥ à«π·¡à‚§∑’Ë‰¥â√—∫°“√º ¡πâÕ¬
°«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥ 75% ∂÷ß 87.5% (75-87.5%HF) ∑—Èßπ’È‡ªìπ‰ª‰¥â«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥ Ÿß®–¡’§«“¡§ß∑πµàÕ
¿“«–·«¥≈âÕ¡πâÕ¬°«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥µË”°«à“ ¥—ßπ—Èπ‡°…µ√°√§«√µâÕß‡Õ“„®„ à„π°“√‡≈’È¬ß·≈–°“√®—¥°“√‡ªìπÕ¬à“ß
¥’ ”À√—∫°“√‡≈’È¬ß·¡à‚§π¡√–¥—∫ “¬‡≈◊Õ¥ Ÿß ·≈–°“√»÷°…“∂÷ß™π‘¥¢Õßªí≠À“·≈–§«“¡√ÿπ·√ß¢Õßªí≠À“ ”À√—∫·¡à°≈ÿà¡
π’È®÷ß‡ªìπª√–‡¥Áπ∑’Ëπà“»÷°…“ ”À√—∫ß“π∑“ß√–∫“¥«‘∑¬“„π¢—ÈπµàÕ‰ª ‡™àπ ªí≠À“¥â“π°“√· ¥ß°“√‡ªìπ —¥ ªí≠À“√–∫∫
 ◊∫æ—π∏ÿå¿“¬À≈—ß§≈Õ¥   ‡ªìπµâπ

≈”¥—∫∑âÕß‡ªìπªí®®—¬∑’Ë¡’π—¬ ”§—≠µàÕ°“√‰¥â√—∫°“√º ¡  ·¡à‚§∑âÕß·√°‡ªìπ·¡à‚§∑’Ë¡’ —¥ à«π°“√‰¥â√—∫°“√
º ¡πâÕ¬°«à“·¡à‚§≈”¥—∫∑âÕß∑’Ë Ÿß°«à“ ‚¥¬¡’ —¥ à«π°“√‰¥â√—∫°“√º ¡πâÕ¬°«à“°≈ÿà¡·¡à‚§≈”¥—∫∑âÕß∑’Ë 2 ·≈–°≈ÿà¡·¡à‚§
µ—Èß·µà≈”¥—∫∑âÕß∑’Ë 3 ¢÷Èπ‰ª 11% ·≈– 14 % µ“¡≈”¥—∫ º≈∑’Ë‰¥âπ’È Õ¥§≈âÕß°—∫√“¬ß“π„πµà“ßª√–‡∑»∑’Ëæ∫«à“·¡à‚§∑âÕß
·√°¡’ª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿåµË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·¡à‚§≈”¥—∫∑âÕß∑’Ë Ÿß°«à“ (Kinsel and Etherington, 1998)

¡’√“¬ß“π®”π«πÀ≈“¬√“¬ß“π∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ƒ¥Ÿ°“≈‡ªìπªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå (Õÿ¥¡
»√’·≈–§≥–, 2540;  ª√“®’π, 2544) ®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“À“°·¡à‚§§≈Õ¥„πƒ¥Ÿ√âÕπ®–¡’ —¥ à«π·¡à‚§∑’Ë‰¥â√—∫°“√
º ¡∑’ËµË”°«à“·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸÀπ“« ∑—Èßπ’È‡ªìπ‰ª‰¥â‡π◊ËÕß®“°√–¬–∑’Ë·¡à‚§Õ¬Ÿà„π™à«ß¢Õß°“√º ¡Õ¬Ÿà„π™à«ß∑’Ë ¿“æ
Õ“°“»∑’Ë¡’º≈µàÕ¿“«–‡§√’¬¥‡π◊ËÕß®“°§«“¡√âÕπ  ‡π◊ËÕß®“°º≈°“√»÷°…“¢Õß Veerasak and Sorn (2004) æ∫«à“√–¬–
§≈Õ¥∂÷ßº ¡§√—Èß·√°¢Õß·¡à‚§π¡∑’Ë‡≈’È¬ß‚¥¬‡°…µ√°√√“¬¬àÕ¬®”π«π 6,880 µ—« ¡’§à“ 98 «—π  ¥—ßπ—Èπ·¡à‚§π¡∑’Ë§≈Õ¥
„πƒ¥Ÿ√âÕπ™à«ß¢Õß°“√‰¥â√—∫°“√º ¡¢Õß·¡à‚§°≈ÿà¡π’È®–‡ªìπ™à«ßª≈“¬ƒ¥Ÿ√âÕπ·≈–µâπƒ¥ŸΩπ ÷́Ëß∑”„Àâ·¡à‚§°≈ÿà¡π’ÈµâÕßæ∫
°—∫¿“«–Õÿ≥À¿Ÿ¡‘ Ÿß„πƒ¥Ÿ√âÕπ·≈–¿“«–§«“¡™◊Èπ —¡æ—∑∏å Ÿß„πƒ¥ŸΩπ¥—ßπ—Èπ·¡à‚§°≈ÿà¡¡’‚Õ°“ ∑’Ë‰¥â√—∫º≈°√–∑∫®“°
 ¿“æÕ“°“»‚¥¬∑”„Àâ°“√‡ªìπ —¥≈¥≈ß (Rodtein et al., 1996)  ·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸΩπ®–¡’ —¥ à«π°“√‰¥â√—∫°“√º ¡
¡“°∑’Ë ÿ¥ ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß æ—™√‘π∑√å·≈–§≥– (2542) ∑’Ëæ∫«à“·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸΩπ®–¡’°“√º ¡·≈–¡’
√–¬–∑âÕß«à“ß —Èπ°«à“·¡à‚§∑’Ë§≈Õ¥„πƒ¥ŸÕ◊Ëπ

¢âÕ‰¥â‡ª√’¬∫¢Õß°“√«‘‡§√“–Àå Survival analysis „π°“√»÷°…“π’È §◊Õ ‡ªìπ°“√«‘‡§√“–Àå‚¥¬„™â¢âÕ¡Ÿ≈®“°·¡à
‚§∑’Ë‰¥â√—∫°“√º ¡·≈–‰¡à‰¥â√—∫°“√º ¡ „π¢≥–∑’Ë°“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫‚¥¬„™â§«“¡·ª√ª√«π (analysis of variance)
°≈ÿà¡·¡à‚§∑’Ë»÷°…“®–¡“®“°·¡à‚§‡æ’¬ß°≈ÿà¡‡¥’¬« §◊Õ °≈ÿà¡·¡à‚§∑’Ë‰¥â√—∫°“√º ¡‡∑à“π—Èπ Õ¬à“ß‰√°Áµ“¡ °“√«‘‡§√“–Àå‚¥¬
«‘∏’π’È¬—ß¡’¢âÕ®”°—¥§◊Õ °≈ÿà¡¬àÕ¬„π·µà≈–ªí®®—¬‰¡à “¡“√∂‡ª√’¬∫‡∑’¬∫°—π‰¥â‚¥¬µ√ß∑—ÈßÀ¡¥ ®–‡ª√’¬∫‡∑’¬∫‰¥â‡©æ“–°—∫
reference class ‡∑à“π—Èπ

°“√»÷°…“„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“·¡à‚§√–¥—∫ “¬‡≈◊Õ¥ Ÿß ·¡à‚§∑âÕß·√°·≈–·¡à‚§∑’Ë§≈Õ¥„πƒ¥Ÿ√âÕπ ‡ªìπ
°≈ÿà¡·¡à‚§∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‰¥â√—∫°“√º ¡§√—Èß·√°¿“¬À≈—ß§≈Õ¥∑’Ë≈à“™â“
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Abstract

The aim of this study was to determine days to first service and the association between
factors and the proportion of first service cows in Holstein crossbred dairy cows in small holder farms.
Data consisted of individual status and first insemination data of 3,260 dairy cows from 583 dairy farms
collected by Chiangmai Artificial Insemination and Biotechnology Research Center. Factors were Holstein
breed group, parity and season of calving. Coxûs regression analysis, SAS 9.0 was performed to test the
relationship between the proportion of first inseminated cows and interesting factors. The result showed
that the proportion of pregnancy for cows in 87.5%HF breed group was not higher than cows in
75-87.5%HF breed group (hazard ratio = 1.23, p <0.01). Cows in parity 3 or more were more likely to be
inseminated than first parity cows (hazard ratio = 1.14, p <0.05). Cows calving during hot season had a
lower proportion of first insemination when compared with cows calving during winter season (hazard
ratio = 0.85, p<0.01). This study indicated that high level of Holsteins breed, first parity and hot season
calving influenced on the low proportion of days to first service.

Keywords: dairy cows, days to first service, proportion of first serviced cows.
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Abstract

The 79,478 records of reproductive data from 66,127 cows in Thailand from the year 2001 to
2005 were selectively analyzed. Cows were divided in two groups of Primiparous and Multiparous Groups.
Breed Groups were divided in four groups; <62.50%HF, 62.50-75.00%HF, 75.01-87.50%HF and 87.51-
100%HF.   The reproductive performance indices used were days from parturition to first service (PTF),
days from first service to conception (FTC), day open (DO), service per conception (SPC), gestation
length (GL) and calving interval (CI).   The means performance of PTF, FTC, DO, SPC, GL and CI were
86.50+0.12 days, 23.33+0.02 days, 127.99+0.23 days, 1.89+0.00, 282.15+0.02 days and 410.14+0.23 days,
respectively.  Primiparous cows were inferior to Multiparous cows in term of reproductive performance.
All breed groups were significantly different for all reproductive performance indices studied (p<0.01),
except GL (p>0.05).  The higher HF breed group yielded greater values for PTF, FTC, DO, SPC and CI.
The 87.51 - 100% HF group had the highest reproductive performance values.  In conclusion, the breed
group with lower percentage of HF blood had better reproductive performance under farming condition in
Thailand.  The crossbred HF cows with less than 62.50% HF were the best reproductive performer.

Keywords: crossbred dairy cows, reproductive performances, smallholder, Thailand
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Introduction

With an area of 513,115 square kilometers, Thailand situated in the hot and humid climate
zone in South East Asia (SEA). There are three seasons: winter (November to February), summer season
(March to June), and rainy season (July to October). The annual rainfall is about 1500 mm/year. Most of
the dairy farms in Thailand are small holders that retain small numbers of cows (averagely less than 20).
Most of dairy cows are crossbreds of various degrees of Bos taurus such as Red Dane, Brown Swiss,
Jersey and Holstein Friesian (HF) with varieties of Bos indicus origin like native breed, Brahman, Sahiwal
and Red Sindhi. The predominant Bos Taurus breed was HF. The majority of cows is 75% HF and up.
Cow productivity differs around the country. The central region is considered to be more productive than
the other region. The actual average 305-d milk yield is now 3,965 kg (Buaban et al., 2004).

The reproductive performances of a dairy herd (days to age at first calving, days from partu-
rition to first service, days from first service to conception, day open, services per conception, estrus
detection rate, conception rate, pregnancy rate and calving interval) have significant effects on the profit-
ability of the herd. The more frequently a dairy cow calves, the greater is the amount of milk produced in
her lifetime (Raheja et al., 1989). The calving interval should not be longer than 1 year for obtaining lower
cost, profitability and optimum viability of dairy enterprise (Makuza and McDaniel, 1996). Many authors
have reported reproductive performance characteristics such as age at first service, days open, days from
first service to conception, services per conception, calving interval. For example Tippayawongse et al.
(2006) analyzed the data collect in Thailand from year 1992 to 2002.  They found average number of
service per conception, day open and calving interval to be 1.82, 171 days and 451 days, respectively.
Punyapornwithaya and Teepatimakorn (2004) have studied reproductive indices of dairy cows in the
northern part of Thailand and found that days to first service, days to conception, service per conception,
first service conception, percent cow pregnant in 90 days and in 120 days to be 97 days, 131 days, 1.87,
47%, 48% and 51%, respectively.  However, most of researchers in Thailand have studied characteristic
reproductive performance of dairy cows using small data sets from each region or each farm only.

The objectives of this study are, therefore, to compare the reproductive performance of diffe
rent breed groups and to recommend dairy farmers of the breed groups which are suitable in smallholder
condition of Thailand.

Material and Methods

Data collection

Reproductive records of dairy cattle used in this study were obtained from smallholder herd
distributed all over the country which were gathered by the Bureau of Biotechnology in Animal Production,
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Department of Livestock Development (DLD) of calving year between 2001 and 2005. This data set was
collected from cows in the small holder farms that pregnancy check were done by palpation in 90 days. In
data editing, the records with calving interval less than and equal 9 months, pregnancy length less than 260
days, service per conception more than 10 and number of lactation more than 6 were excluded. These
comprised of 79,478 records on 66,127 cows. Genetic group of cows were divided by the level of HF into
4 groups as follows; 87.60-100%HF, 75.01-87.50%HF, 62.50-75.00%HF and less than 62.50%HF. Season
of calving were defined into 3 seasons: summer (March to June), rainy (July to October), and winter
(November to February).Cow groups were classified as Primiparous and Multiparous. The following
parameters were used to measure the reproductive performance of different dairy crossbred: days from
parturition to first service (PTF), days from first service to conception (FTC), day open (DO), service per
conception (SPC), gestation length (GL) and calving interval (CI). The animals were generally reared
indoors and fed a ration made up of roughage and concentrate.

Statistical analysis

The collected data were analyzed by the least squares technique using PROC GLM in

Statistical Analysis System (SAS, 1998) as illustrated in the model below.

Y
ijklm

= µ + b(CA)
i
 + HYS

j
 + BG

k
 + CG

l
 + (BGxCG)

kl
 + E

ijklm
 ÇÇ... (1)

Where: Y
ijklmno

= dependent variable (PTF, FTC, DO, SPC, GL and CI)

µ = generalized least squares means

b(CA)
i

= partial regression of Y
ijklm

 on age at calving (mo.)

HYS
i

= fixed effect of herd-year-season of calving

BG
k

= fixed effect of breed group of cows

CG
l

= fixed effect of cow group

(BGxCG)
kl

= interaction between breed group of cows and cow group, and

E
ijklm

= random error

Results

Mean Performance

The overall arithmetic means and least square means of reproductive performance in different
breed groups and cow groups raised in smallholder in Thailand are shown in Table 1-6. The arithmetic
means of PTF, FTC, DO, SPC, GL and CI were 86.50+0.12 days, 23.33+0.02 days, 127.99+0.23 days,
1.89+0.00, 282.15+0.02 days and 410.14+0.23 days, respectively.
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Breed groups
Cow group

Overall
Primiparous Multiparous

Breed group
Cow group

Overall
Primiparous Multiparous

Breed group, Cow group and Breed group by Cow group Interactions

Breed group of cows had a statistically significant effect (p<0.01) on all studied reproductive
performance except GL. The more increased the fraction of HF, the greater days from PTF, days from
FTC, DO, SPC, and CI. Breed group with 87.60-100% had the highest studied reproductive performance
index values. Cow group effect were significant (p<0.01) for only days from PTF, DO and CI.  Multipa-
rous cows had better reproductive performance than primiparous.  For breed group by cow group interac-
tions, only days from PTF, days from FTC, SPC, was significant (p<0.05).

Table 1 Least square means and standard error for PTF in different breed groups and cow groups

  <62.50%HF 82.01+2.04a,A 81.47+1.20a,A 81.74+1.21a

  62.50-75.00%HF 86.87+1.11b,A 80.48+0.68a,B 83.67+0.70a

  75.01-87.50%HF 87.16+0.67b,A 83.99+0.45b,B 85.57+0.46b

  87.51-100%HF 88.11+0.47b,A 85.17+0.39c,B 86.64+0.39c

  Overall 86.04+0.70A 82.78+0.48B 86.50+0.12*

a,b,c,d
  Least square means with different letters within the column are significantly different (p<0.05).

A,B
  Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Table 2 Least square means and standard error for FTC in different breed groups and cow groups

  <62.50%HF 16.96+0.25a,A 18.63+0.15a,A 17.78+0.15a

  62.50-75.00%HF 20.39+0.14ab,A 20.26+0.08ab,A 20.32+0.09a

  75.01-87.50%HF 22.20+0.08b,A 21.45+0.06b,A 21.83+0.06b

  87.51-100%HF 25.04+0.06c,A 22.40+0.05c,B 23.70+0.05c

  Overall 21.04+0.09A 20.66+0.06A 23.33+0.02*

a,b,c,d
  Least square means with different letters within the column are significantly different (p<0.05).

A,B
  least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.
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Primiparous Multiparous

Breed group
Cow group

Overall
Primiparous Multiparous

Breed group
Cow group

Overall
Primiparous Multiparous

Table 3 Least square means and standard error for DO in different breed groups and cow groups

  <62.50%HF 116.30+3.64a,A 116.98+21.5a,A 116.64+2.16a

  62.50-75.00%HF 126.13+1.99b,A 118.82+1.22a,B 122.47+1.25b

  75.01-87.50%HF 128.32+1.21b,A 123.40+0.81b,B 125.86+0.83c

  87.51-100%HF 133.07+0.85c,A 126.31+0.71c,B 129.69+0.70d

  Overall 125.96+1.25A 121.38+0.86B 127.99+0.23*

a,b,c,d
  Least square means with different letters within the column are significantly different (p<0.05).

A,B
  Least square means with different letters within the row are significantly different (p<0.05). *  Arithmetic mean.

Table 4 Least square means and standard error for SPC in different breed groups and cow groups

  <62.50%HF 1.67+0.03a,A 1.73+0.01a,A 1.70+0.01a

  62.50-75.00%HF 1.78+0.01ab,A 1.79+0.01a,A 1.78+0.01a

  75.01-87.50%HF 1.85+0.01b,A 1.84+0.01b,A 1.84+0.01b

  87.51-100%HF 1.94+0.01c,A 1.87+0.00c,A 1.90+0.01c

  Overall 1.81+0.01A 1.81+0.01A 1.89+0.00*

a,b,c,d
  Least square means with different letters within the column are significantly different (p<0.05).

A,B
  Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Table 5 Least square means and standard error for GL in different breed groups and cow groups

  <62.50%HF 282.29+0.36a,A 283.04+0.22a,A 282.67+0.22a

  62.50-75.00%HF 282.80+0.20a,A 282.60+0.12ab,A 282.70+0.13a
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  75.01-87.50%HF 282.44+0.12a,A 282.58+0.08b,A 282.51+0.08a

  87.51-100%HF 282.53+0.09a,A 282.52+0.07b,A 282.52+0.07a

  Overall 282.51+0.13A 282.69+0.09A 282.15+0.02*

a,b,c,d
  Least square means with different letters within the column are significantly different (p<0.05).

A,B
  Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Table 6 Least square means and standard error for CI in different breed groups and cow groups

  <62.50%HF 398.60+3.67a,A 400.02+2.16a,A 399.31+2.17a

  62.50-75.00%HF 408.93+2.00b,A 401.42+1.23a,B 405.17+1.25b

  75.01-87.50%HF 410.76+1.21bc,A 405.98+0.81b,B 408.37+0.83c

  87.51-100%HF 415.60+0.85d,A 408.82+0.71c,B 412.21+0.70d

  Overall 408.47+1.25A 404.06+0.86B 410.14+0.23*

a,b,c,d
  Least square means with different letters within the column are significantly different (p<0.05).

A,B
  Least square means with different letters within the row are significantly different (p<0.05). *Arithmetic mean.

Discussion

The reproductive performance indices as analyzed in this report are useful as indicators of
dairy farming efficiency (Varner et al., 2006).  They also suggested the optimal value for each index.  In
this study, after excluded all extreme error from data such as calving interval less than or equal 9 months,
pregnancy length less than 260 days and service per conception more than 10, the results were in accept-
able values as described by Varner et al. (2006).  All indices here are only on the reproductive perfor-
mance aspect.  So the discussion follows will be pretty much on the reproductive efficiency of cow breeds
and cow groups.

The PTF indices were not significantly different among first two breed groups (p>0.05)
however, they were significantly different (p<0.05) when percentage of Holstein breed more than 75% and
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highest at 87.51-100%HF breed group.  The other indices in this study FTC, DO, SPC and CI were also in
agreement with this result except GL.  This means that cows with any percentage of HF blood will have
the same pregnancy length of average 285.15+0.02 days but high breed cows will take more time to
conceive.  This suggested that having high or pure breed HF in the farm can cost the owner more money
than dairy cow with lower HF blood.  Pongpiachan et al. (2002) found this index was not significantly
different among cross breed (50% and 75% HF) and purebred dairy cows in the northern part of Thailand.
However, the value from the pure breed was still the highest compared to the other two groups (83.7+5.9
days VS 56.8+17.8 and 68.2+4.9 days).  Still purebred Holstein looked inferior to cross breed cows.

The FTC indices suggested that these cows of our study still have got a problem of first
service conception rate.  This seemed to be affected cow group of 87.51-100% HF after first pregnancy the
most.  As primiparous cows will have some factors associated with lower energy balance because they still
need energy for growth in addition to lactation (Lucy, 2001).  The results seemed to be in agreement with
the report from Pongpiachan et al. (2002).  They found that dairy cows in the northern part of Thailand
also had number of days to conception were significantly different (p<0.05) between purebred compared to
50% and 75% cross breed Holstein.  These results may be affected from estrous detection error or cows
would not be in heat as they seem to be (Smith, 2006).  This again showed the inferior of purebred to
crossbred Holstein, in term of breeding efficiency, when these cows were in Thai environment.

Furthermore, the DO trended to be highest at the highest percentage breed (129.69 + 0.23
p<0.05) and lowest at the lowest percentage breed group (116.64+2.16 p<0.05).  However,  almost all
average were still lower than 130 days but primiparous 87.60-100% HF at 133+0.85 days, which indicated
only slight problem for the most herd  (Varner et al., 2006).  This also showed that we are having very
little problem with this index indication. This index reported from Turkey was 114.5 days from pure bred
Holstein (Turkyilmaz, 2005).  The figure was in the optimum range for most herds (Varner et al., 2006).
But the SPC was average at 2.01.  It may imply that they might recommend to inseminate the cows at first
estrous after 60 days postpartum.  Thus, if we could shorten this period by recommend dairy farmer to
inseminate their cows after 60 days postpartum instead of 90 days presently, the farmer would eliminate
their economical lost of having non-productive cows at longer period.

Theoretically, the SPC value under 1.75 is a good level and the range between 1.76 and 2.00
is adequate level (Varner et al., 2006).  The results from this study were concluded that all breed and cow
groups were at adequate level.  The best was obtained from primiparous cows at under 62.50% HF and the
worst from primiparous cows at 87.51-100% HF (p<0.05), even though, there were no significant different
of means of SPC between cow groups at any breed percentage (p>0.05).  The results pointed that the lower
HF blood level cow group had better breeding performance.
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All GL average value were not significantly different (p>0.05), only Multiparous cows of
breed group under 62.50%HF yielded the longest range (p<0.05).  All breed and cow groups yielded the
GL with in the normal range.  This was no surprise as normal GL range of cattle is between 275 to 285
days.  Report conducted in Turkey by Turkyilmaz (2005) also found GL from purebred Holstein was at
278.7 days.

Last but not least, CI average value of any breed groups were all significantly different
(p<0.05). The 87.50-100% HF breed group had the longest day of CI at 412.21+0.70 days and breed group
under 62.5% HF was the shortest at 399+2.17 days.  This was in agreement with report by Pongpiachan et
al. (2003) who found that the CI value among breed groups of cows in northern part of Thailand (50, 75
and 100%) were significantly different.  The 100% HF yielded the longest period at 524 days while 75%
HF was shortest at 401 days.  Thus, in Thailand the reproductive performance of pure breed HF was
inferior to cross breed.

Conclusion

In term of reproductive performance of dairy cow revealed from this study, we should recom-
mend Thai dairy farmers to have only crossbreed HF in their farm.  The percentage of HF blood should be
kept at 62.5% and not more than 75%. This recommendation consolidates our policy on keeping our dairy
cow blood at 75% HF.  However, further investigation of these indices analyzed with other factors such as
milk production must be done to find optimum dairy breed.  This will be one of very important factors to
Thailand economy.
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·∫àß√–¥—∫ “¬‡≈◊Õ¥‡ªìπ 4 °≈ÿà¡ §◊Õ <62.50%HF, 62.50-75.00%HF, 75.01-87.50%HF ·≈–87.60-100%HF  „™â
µ—«™’È«—¥ ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå„π°“√«‘‡§√“–Àå°“√ ◊∫æ—π∏ÿå ¥—ßπ’È ®”π«π«—π®“°«—π§≈Õ¥∂÷ßº ¡§√—Èß·√° (PTF), ®”π«π
«—π®“°°“√º ¡§√—Èß·√°∂÷ßº ¡µ‘¥µ—Èß∑âÕß (FTC), «—π∑âÕß«à“ß (DO), Õ—µ√“°“√º ¡µ‘¥ (SPC), √–¬–‡«≈“µ—Èß∑âÕß (GL)
·≈–™à«ßÀà“ß°“√§≈Õ¥≈Ÿ° (CI) ´÷Ëß‰¥â§à“‡©≈’Ë¬¢Õß PTF, FTC, DO, SPC, GL ·≈– CI ‡ªìπ¥—ßπ’È  86.50+0.12 «—π,
23.33+0.02 «—π, 127.99+0.23 «—π, 1.89+0.00, 282.15+0.02 «—π ·≈– 410.14+0.23 «—π µ“¡≈”¥—∫ ‚§„π°≈ÿà¡
Primiparous ¡’ª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿå‚¥¬‡©≈’Ë¬µË”°«à“°≈ÿà¡ Multiparous §à“‡©≈’Ë¬¢Õßµ—«™’È«—¥ ¡√√∂¿“æ°“√
 ◊∫æ—π∏ÿå¢Õß‚§‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ “¬æ—π∏ÿå ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑ÿ°Ê§à“ (p<0.01) ¬°‡«âπ GL
(p>0.05)  °≈ÿà¡‚§∑’Ë¡’ “¬‡≈◊Õ¥ Ÿß°«à“®–„Àâº≈°“√«‘‡§√“–Àåµ—«™’È«—¥¢Õß PTF, FTC, DO, SPC ·≈– CI  Ÿß°«à“°≈ÿà¡‚§
∑’Ë¡’‡ªÕ√å‡´Áπµå “¬‡≈◊Õ¥µË”°«à“ ‚¥¬‡©æ“–°≈ÿà¡ 87.51 - 100% HF ®–„Àâ§à“‡©≈’Ë¬¢Õßµ—«™’È«—¥‡À≈à“π’È Ÿß ÿ¥ º≈°“√
«‘‡§√“–Àå √ÿª‰¥â«à“ °≈ÿà¡‚§∑’Ë¡’ “¬‡≈◊Õ¥¢Õß HF µË”°«à“ ®–¡’§«“¡ “¡“√∂∑“ß°“√ ◊∫æ—π∏ÿå∑’Ë Ÿß°«à“æ«° “¬‡≈◊Õ¥ Ÿß ‡¡◊ËÕ
¡’°“√‡≈’È¬ß¥Ÿ¿“¬„µâ ‘Ëß·«¥≈âÕ¡¢Õßª√–‡∑»‰∑¬ °≈ÿà¡ “¬‡≈◊Õ¥  HF ∑’ËπâÕ¬°«à“ 62.50% ¡’ª√– ‘∑∏‘¿“æ∑“ß°“√ ◊∫æ—π∏ÿå
 Ÿß∑’Ë ÿ¥

§” ”§—≠: ‚§π¡æ—π∏ÿåº ¡   ¡√√∂¿“æ°“√ ◊∫æ—π∏ÿå  ‡°…µ√°√√“¬¬àÕ¬  ª√–‡∑»‰∑¬
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ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‚§π¡≈Ÿ°º ¡‡æ»‡¡’¬°àÕπÀ¬à“π¡

 ÿπ∑√  π“¥’
1*

1  °≈ÿà¡«‘®—¬°“√º ¡‡∑’¬¡·≈–§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå  ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å
*  ºŸâ‡¢’¬πºŸâ√—∫º‘¥™Õ∫ ‚∑√»—æ∑å 036-451012 , ‚∑√ “√ 036- 425712

∫∑§—¥¬àÕ

®ÿ¥ª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕª√–‡¡‘πªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡
¢Õß≈Ÿ°‚§π¡‡æ»‡¡’¬ (πÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π) ‚¥¬„™â¢âÕ¡Ÿ≈ ¡√√∂¿“æ°“√
‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π‡æ»‡¡’¬ ®“°ø“√å¡¢Õß»Ÿπ¬åæ—≤π“∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’°“√
ª»ÿ —µ«å  ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å ∑’Ë‡°‘¥Õ¬Ÿà„π™à«ß√–À«à“ßªï 2544 - 2547 ®”π«π 90 µ—«
¡“«‘‡§√“–Àå‚¥¬°“√„™â‚ª√·°√¡ ”‡√Á®√Ÿª SAS   ®“°°“√»÷°…“ æ∫«à“≈Ÿ°‚§¡’πÈ”Àπ—°·√°‡°‘¥  πÈ”Àπ—°À¬à“π¡  ∑’Ë55 «—π
·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π °àÕπÀ¬à“π¡‡©≈’Ë¬‡∑à“°—∫ 31.25 + 4.82   70.26 + 7.58 ·≈– 0.71 + 0.13  °‘‚≈°√—¡
µ“¡≈”¥—∫ ·≈–∑ÿ°ªí®®—¬∑’Ë»÷°…“‰¡à¡’º≈°√–∑∫µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡¢Õß≈Ÿ°‚§π¡‡æ»‡¡’¬ (p >0.05)

§” ”§—≠ :  ‚§π¡≈Ÿ°º ¡‡æ»‡¡’¬  ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡ ªí®®—¬ ¿“æ·«¥≈âÕ¡
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∫∑π”

 ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡(pre-weaning growth performance)¢Õß‚§π¡π—∫«à“‡ªìπ
≈—°…≥–∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®Õ¬à“ßÀπ÷Ëß∑’ËºŸâ‡≈’È¬ß‚§π¡§«√‰¥âæ‘®“√≥“∂÷ß‡æ√“–≈Ÿ°‚§π¡∑’Ë‡µ‘∫‚µ‡√Á«®–∑”„Àâ¡’πÈ”
Àπ—°À¬à“π¡ Ÿß ·≈–¡’Õ“¬ÿ‡ªìπÀπÿà¡ “«‡√Á«  “¡“√∂º ¡æ—π∏ÿå „Àâ≈Ÿ°‰¥â‡√Á«¢÷Èπ  °“√‡≈’È¬ß‚§π¡∑¥·∑π„Àâ¡’πÈ”Àπ—°·≈–
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ß‡À¡“– ¡ µ—Èß·µà≈Ÿ°‚§ ‚§√ÿàπ‚§ “« ‚¥¬¡’‡ªÑ“À¡“¬‡æ◊ËÕ„Àâ§≈Õ¥≈Ÿ°µ—«·√°∑’ËÕ“¬ÿ‡À¡“– ¡§◊Õ
ª√–¡“≥ 24 ‡¥◊Õπ (Hoffman et. al., 1996)¡’πÈ”Àπ—°ª√–¡“≥ 550-570 °‘‚≈°√—¡ (Keown and Everett, 1986) °“√
À¬à“π¡¢Õß≈Ÿ°‚§π¡≈Ÿ°º ¡ 75 % HF ‚Œ≈ ‰µπå ø√’‡™’Ë¬π ‡¡◊ËÕÕ“¬ÿ 3 ‡¥◊Õπ ¥’∑’Ë ÿ¥ ·µà∂â“À¬à“π¡‡¡◊ËÕÕ“¬ÿ 2 ‡¥◊Õπ ®–
¡’µâπ∑ÿπµË” ÿ¥ (°—≈¬“·≈–§≥–, 2531) ·≈–°“√À¬à“π¡≈Ÿ°∑’ËÕ“¬ÿ¬—ßπâÕ¬∑”„Àâ≈¥µâπ∑ÿπ∑“ß¥â“πÕ“À“√ ·≈–·√ßß“π ·≈–
≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§ πÕ°®“°π’È¬—ß™à«¬„Àâ≈Ÿ°‚§‡§’È¬«‡Õ◊ÈÕß‰¥â‡√Á«¢÷Èπ (Little and Kay. 1979; Sejren, 1978) °“√
‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡¢Õß‚§π¡¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬∑“ßæ—π∏ÿ°√√¡∑’Ë‰¥â√—∫¡“®“°æàÕ·≈–·¡à ·≈–ªí®®—¬ ¿“æ·«¥≈âÕ¡  ‡™àπ
Õ“À“√ °“√®—¥°“√ ‚√§·≈–·¡≈ß ¢âÕ¡Ÿ≈®“° ∂“∫—πæ—≤π“Ωñ°Õ∫√¡·≈–«‘®—¬‚§π¡·Ààß™“µ‘ °√¡ª»ÿ —µ«å(2538)‰¥â
√“¬ß“π«à“πÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡ ”À√—∫‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπåø√’‡™’¬
π¡’§à“‡©≈’Ë¬‡∑à“°—∫ 33.6 °°. 107.4 °°. ·≈– 619 °√—¡/«—π µ“¡≈”¥—∫·≈– ”À√—∫‚§π¡‚Œ≈ ‰µπåø√’‡™’¬π·∑â¡’§à“‡©≈’Ë¬
‡∑à“°—∫ 37 °°. 118°°. ·≈–912 °√—¡/«—π µ“¡≈”¥—∫ ¥—ßπ—Èπ‡æ◊ËÕ™à«¬„Àâ°“√«“ß·ºπ°“√®—¥°“√‡≈’È¬ß¥Ÿ≈Ÿ°‚§π¡„Àâ¡’
§«“¡ ¡∫Ÿ√≥å∑’Ë®–‡µ‘∫‚µ‰ª‡ªìπ‚§ “«∑¥·∑πΩŸßµàÕ‰ª ®÷ß®”‡ªìπµâÕß»÷°…“ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ ¡√√∂¿“æ°“√‡®√‘≠
‡µ‘∫‚µ°àÕπÀ¬à“π¡¢Õß≈Ÿ°‚§π¡‡æ»‡¡’¬

Õÿª°√≥å·≈–«‘∏’°“√

¢âÕ¡Ÿ≈·≈–°“√®—¥°“√¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‡ªìπ¢âÕ¡Ÿ≈ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’
‡™’Ë¬π‡æ»‡¡’¬ ®“°ø“√å¡¢Õß»Ÿπ¬åæ—≤π“∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’°“√ª»ÿ —µ«å ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡
ª»ÿ —µ«å ∑’Ë§≈Õ¥≈Ÿ°Õ¬Ÿà„π™à«ß√–À«à“ßªï 2544-2547 ‚¥¬¡’°“√‡≈’È¬ß·≈–°“√®—¥°“√‚¥¬∑—Ë«‰ª¥—ßπ’È§◊Õ À≈—ß®“°∑’Ë·¡à‚§
§≈Õ¥≈Ÿ°·≈â« ≈Ÿ°‚§®–∂Ÿ°·¬°ÕÕ°®“°·¡à‚§∑—π∑’ ¡’°“√®ÿà¡¶à“‡™◊ÈÕ∑’Ë “¬ –¥◊Õ¥â«¬∑‘ß‡®Õ√å‰Õ‚Õ¥’π ∑”°“√™—ËßπÈ”Àπ—°
·√°‡°‘¥ ·≈â«π”‰ª‡≈’È¬ß„π°√ß¢—ß‡¥’Ë¬«¢π“¥  1 x 1.20 ‡¡µ√ ¬°æ◊Èπ√Õß¥â«¬ø“ß ®π∂÷ß«—π∑’Ë 55 («—π∑’ËÀ¬à“π¡)

Õ“À“√∑’Ë„™â‡≈’È¬ß≈Ÿ°‚§π¡·√°§≈Õ¥®–„Àâ°‘ππÈ”π¡‡À≈◊Õß∑—π∑’®”π«π 10 ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—« µàÕ«—π
À≈—ß®“°π—Èπ®÷ß‡≈’È¬ßµàÕ¥â«¬π¡·¡à«—π≈– 4 °‘‚≈°√—¡/µ—«/«—π‚¥¬·∫àß„Àâ 2 ¡◊ÈÕ ‡™â“ ·≈– ‡¬Áπ ®π∂÷ßÀ¬à“π¡∑’Ë 55 «—π æ√âÕ¡
∑—Èß¡’Õ“À“√¢âπ(°“°∂—Ë«‡À≈◊Õßº ¡¡—π‡ âπ∫¥ „πÕ—µ√“ à«π1:1)πÈ” –Õ“¥ À≠â“·æß‚°≈à“·Àâß ·≈–À≠â“ ¥ µ—Èß‰«â„Àâ°‘π
µ≈Õ¥‡«≈“ ≈Ÿ°‚§∑ÿ°µ—«¡’°“√®¥∫—π∑÷°µ—Èß·µàª√–«—µ‘¢ÕßæàÕ ·≈–¢Õß·¡à æ—π∏ÿåª√–«—µ‘¢Õß≈Ÿ° «—π§≈Õ¥ πÈ”Àπ—°·√°§≈Õ¥
πÈ”Àπ—°À¬à“π¡«—π∑’ËÀ¬à“π¡ π”‰ª§”π«≥À“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π ¡’¢âÕ¡Ÿ≈∑’Ëπ”‡¢â“«‘‡§√“–Àå ®“°≈Ÿ°‚§‡æ»‡¡’¬∑—ÈßÀ¡¥
90 µ—« ‚¥¬®”·π°ªí®®—¬À≈—°∑’Ë‡ªìπ°≈ÿà¡‰¥â¥—ßπ’È

- ≈”¥—∫¢Õß≈Ÿ°‚§∑’Ë‡°‘¥(parity) ·∫àß°≈ÿà¡‡ªìπ 2 °≈ÿà¡ §◊Õ §≈Õ¥§√—Èß·√° ·≈–§≈Õ¥§√—Èß∑’Ë 2 ¢÷Èπ‰ª
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- ƒ¥Ÿ°“≈∑’Ë≈Ÿ°‚§‡°‘¥ „π·µà≈–ªï·∫àß‡ªìπ 3 ™à«ß §◊Õ ƒ¥Ÿ√âÕπ(¡’π“§¡-¡‘∂ÿπ“¬π ) ƒ¥ŸΩπ(°√°Æ“§¡-
µÿ≈“§¡)·≈–ƒ¥ŸÀπ“«(æƒ»®‘°“¬π-°ÿ¡¿“æ—π∏å)

- ªï∑’Ë≈Ÿ°‚§‡°‘¥ ¡’∑—ÈßÀ¡¥ 4 ªï §◊Õ 2544  2545  2546 ·≈– 2547
- °≈ÿà¡æ—π∏ÿå¢Õß≈Ÿ°‚§®”·π°‡ªìπ 2 °≈ÿà¡ §◊Õæ—π∏ÿå∑’ËπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 87.5 %HF ·≈–¡“°°«à“ 87.5%

HF

«‘∏’°“√«‘‡§√“–Àå

∑”°“√«‘‡§√“–ÀåÀ“ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’
‡™’Ë¬π‡æ»‡¡’¬‚¥¬°“√„™â§” —Ëß PROC GLM ¢Õß‚ª√·°√¡ ”‡√Á®√Ÿª statistical analysis system (SAS, 1998) ∑’Ë¡’
µ—«·∫∫¥—ßµàÕ‰ªπ’È

Y
ijklmn

= µ + bA
i
 + D

j
 + I

k
 + R

i
 + T

m
 + e

ijklmn

     ‡¡’ËÕ

Y
ijklm

= ≈—°…≥– ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ°àÕπÀ¬à“π¡¢Õß≈Ÿ°‚§‡æ»‡¡’¬ n

∑’Ë¡’Õ“¬ÿ·¡à¢Õß≈Ÿ°‚§ i ∑’Ë‡°‘¥„πªï j ƒ¥Ÿ°“≈∑’Ë‡°‘¥ k ·≈–‡ªìπæ—π∏ÿå  l

µ = §à“‡©≈’Ë¬

bA
i

=  —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬‡™‘ß‡ âπµ√ß¢ÕßÕ“¬ÿ·¡à¢Õß≈Ÿ°‚§ ( ‡¥◊Õπ)

D
j

= ªí®®—¬§ß∑’Ë¢Õßªï‡°‘¥¢Õß≈Ÿ°‚§ j (j  = 1, 2, 3,4)

I
k

= ªí®®—¬§ß∑’Ë¢Õß≈”¥—∫¢Õß≈Ÿ°‚§∑’Ë‡°‘¥ (parity) (K = 1,2)

R
i

= ªí®®—¬§ß∑’Ë¢Õßƒ¥Ÿ°“≈‡°‘¥¢Õß≈Ÿ°‚§ l (l  = 1, 2,3)

T
m

= ªí®®—¬§ß∑’Ë¢Õß°≈ÿà¡æ—π∏ÿå¢Õß≈Ÿ°‚§ m (m  = 1, 2)

e
ijklmn

= Random residual effect

º≈

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ”À√—∫ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°
º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π‡æ»‡¡’¬°àÕπÀ¬à“π¡ æ∫«à“¡’°“√‡®√‘≠‡µ‘∫‚µ(0.71 °°./«—π)

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§‡æ»‡¡’¬°àÕπÀ¬à“π¡

 ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ ®”π«π¢âÕ¡Ÿ≈ §à“‡©≈’Ë¬+ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

πÈ”Àπ—°·√°‡°‘¥ (°°.) 90 31.25 + 4.82

πÈ”Àπ—°À¬à“π¡ (°°.) 90 70.26 + 7.58

Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ (°°./ «—π) 90 0.71 + 0.13
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®“°°“√«‘‡§√“–ÀåÀ“ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ≈ ‰µπå
ø√’‡™’Ë¬π‡æ»‡¡’¬°àÕπÀ¬à“π¡∑’ËÕ“¬ÿ 55 «—π π—Èπæ∫«à“∑ÿ°ªí®®—¬∑’Ë»÷°…“‰¡à¡’º≈°√–∑∫µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p> 0.05)

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ (Least square means, LSM) ·≈–§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“µ√∞“π ”À√—∫
ªí®®—¬À≈—°∑’Ë‡ªìπ°≈ÿà¡¢Õß ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§‡æ»‡¡’¬°àÕπÀ¬à“π¡

  °≈ÿà¡æ—π∏ÿå≈Ÿ°‚§

87.5 % 30.84  + 1.01 69.87 + 1.60 0.71 + 0.02

> 87.5 % 31.02  + 0.96 70.45  + 1.51 0.71 + 0.03

  ªï‡°‘¥¢Õß≈Ÿ°‚§

æ.».2544 30.34  +1.36 65.72  + 2.57 0.64  + 0.04

æ.».2545 32.63  + 1.56 73.59  + 2.46 0.74  + 0.04

æ.».2546 30.31  + 1.02 71.57  + 1.61 0.74  + 0.02

æ.».2547 30.42  + 0.97 69.73  + 1.53 0.71  + 0.02

  ƒ¥Ÿ‡°‘¥¢Õß≈Ÿ°‚§

ƒ¥Ÿ√âÕπ 29.14  + 1.10 69.82  + 1.73 0.73  + 0.02

ƒ¥ŸΩπ 31.70  + 1.03 71.77  + 1.61 0.73  + 0.02

ƒ¥ŸÀπ“« 31.94  + 1.31 68 .87  + 2.05 0.66  + 0.03

  ≈”¥—∫∑’Ë≈Ÿ°‚§°‘¥

  §≈Õ¥≈Ÿ°§√—Èß·√° 30.03  + 1.52 70.67  + 2.40 0.73  + 0.03

  §≈Õ¥§√—Èß∑’Ë Õß¢÷Èπ‰ª 31.82  + 0.67 69.64  + 1.05 0.68  + 0.01

ªí®®—¬
§à“‡©≈’Ë¬°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥  +  §à“§«“¡§≈“¥‡§≈◊ËÕπ¡“µ√∞“π

πÈ”Àπ—°·√°‡°‘¥ ( °°.) πÈ”Àπ—°À¬à“π¡ (°°.)
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ / «—π

(°°.)
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‡¡◊ËÕæ‘®“√≥“µ“¡ªí®®—¬À≈—°∑’Ë»÷°…“„πµ“√“ß∑’Ë  2  æ∫«à“°≈ÿà¡æ—π∏ÿå¢Õß≈Ÿ°‚§π¡∑’Ë¡’√–¥—∫‡≈◊Õ¥‚Œ≈ ‰µπå
ø√’‡™’Ë¬π 87.5% ·≈–¡“°°«à“ 87.5 % ¡’πÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π ∑’Ë· ¥ß
§à“‡©≈’Ë¬°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥¡’§à“„°≈â‡§’¬ß°—π  ‚¥¬°≈ÿà¡æ—π∏ÿå¡“°°«à“ 87.5 %  ¡’·π«‚πâ¡„Àâ§à“‡©≈’Ë¬°”≈—ß Õß Ÿß°«à“
°≈ÿà¡æ—π∏ÿå 87.5 % §◊Õ 30.84  ·≈– 31.02 °°.  69.87 ·≈– 70.45 °°.  ·≈–0.71 ·≈–.0.71 °°./«—π µ“¡≈”¥—∫

≈Ÿ°‚§∑’Ë‡°‘¥„πªï2545 ¡’§à“‡©≈’Ë¬°”≈—ß Õß¢ÕßπÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π
 Ÿß°«à“ªïÕ◊ËπÊ  §◊Õ 32.63  °°.  73.59  °°.  ·≈–  0.74  °°./«—π µ“¡≈”¥—∫

ƒ¥Ÿ°“≈‡°‘¥¢Õß≈Ÿ°‚§∑—Èß 3 ƒ¥Ÿ ‰¡à¡’º≈µàÕπÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ
µàÕ«—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ·µà¡’·π«‚πâ¡«à“≈Ÿ°‚§‡æ»‡¡’¬∑’Ë‡°‘¥„πƒ¥ŸΩπ¡’§à“‡©≈’Ë¬°”≈—ß Õß¢Õß∑ÿ°≈—°…≥–¥’°«à“
≈Ÿ°‚§∑’Ë‡°‘¥„πƒ¥Ÿ√âÕπ ·≈– ƒ¥ŸÀπ“«

≈Ÿ°‚§‡°‘¥∑’Ë§≈Õ¥≈”¥—∫·√° (≈Ÿ°µ—«·√°) ¡’·π«‚πâ¡„ÀâπÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“§≈Õ¥§√—Èß∑’Ë Õß¢÷Èπ‰ª ·µà
¡’·π«‚πâ¡„ÀâπÈ”Àπ—°À¬à“π¡ ·≈– Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π¡“°°«à“ ≈Ÿ°‚§∑’Ë§≈Õ¥„π∑âÕß Õß¢÷Èπ‰ª

«‘®“√≥å

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ”À√—∫ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°
º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π‡æ»‡¡’¬ æ∫«à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ(0.71 °°./«—π) Ÿß°«à“ ¢âÕ¡Ÿ≈®“° ∂“∫—πæ—≤π“Ωñ°Õ∫√¡
·≈–«‘®—¬‚§π¡·Ààß™“µ‘  °√¡ª»ÿ —µ«å(2538)(0.62 °°./«—π)·µà®–¡’§à“µË”°«à“≈Ÿ°‚§π¡æ—π∏ÿå·∑â (0.91 °°./«—π)  ∑—Èßπ’È
‡π◊ËÕß®“°Õ“¬ÿÀ¬à“π¡·µ°µà“ß°—π ¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë1

®“°°“√«‘‡§√“–ÀåÀ“ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’
‡™’Ë¬π‡æ»‡¡’¬°àÕπÀ¬à“π¡∑’ËÕ“¬ÿ55«—π π—Èπæ∫«à“∑ÿ°ªí®®—¬∑’Ë»÷°…“‰¡à¡’º≈°√–∑∫µàÕ ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ(p> 0.05)
∑—Èßπ’ÈÕ“®‡°‘¥®“°°“√®—¥°“√∑’Ë¥’µ—Èß·µà·¡à‚§Õÿâ¡∑âÕß´÷Ëß∑“ß»Ÿπ¬åæ—≤π“∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’°“√ª»ÿ —µ«å ¡’°“√ªØ‘∫—µ‘µ“¡
‚ª√·°√¡°“√®—¥°“√¥â“π ÿ¢¿“æ·≈–°“√®—¥°“√¥â“πÕ“À“√Õ¬à“ß ¡Ë”‡ ¡Õ ¡’º≈µ—Èß·µà·¡à‚§Õÿâ¡∑âÕß®π∂÷ß≈Ÿ°‚§‡°‘¥·≈–
À¬à“π¡∑’Ë‡≈’È¬ß¿“¬„µâ°“√¥Ÿ·≈∑’Ë‡∑à“‡∑’¬¡°—π ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ„°≈â‡§’¬ß°—π ∑”„Àâ°“√À¬à“π¡‰¥â‡√Á«¢÷Èπ·≈–·¢Áß·√ß∑ÿ°µ—«
 “¡“√∂‡º¬·æ√à„Àâ‡°…µ√°√ºŸâ‡≈’È¬ß‚§π¡π”‰ªªØ‘∫—µ‘‰¥â ‡æ◊ËÕ‡ªìπ°“√ª√–À¬—¥‡«≈“·≈–≈¥µâπ∑ÿπ„π°“√‡≈’È¬ß≈Ÿ°‚§π¡

‡¡◊ËÕæ‘®“√≥“§à“‡©≈’Ë¬°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥µ“¡ªí®®—¬À≈—°∑’Ë»÷°…“„πµ“√“ß∑’Ë2 æ∫«à“°≈ÿà¡æ—π∏ÿå¢Õß≈Ÿ°‚§π¡∑’Ë
¡’√–¥—∫‡≈◊Õ¥‚Œ≈ ‰µπå ø√’‡™’Ë¬π ‡∑à“°—∫ 87.5% ·≈–¡“°°«à“ 87.5 % ¡’πÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µµàÕ«—π „°≈â‡§’¬ß°—π ´÷Ëß¡’§à“πÈ”Àπ—°·√°‡°‘¥ Ÿß°«à“°“√»÷°…“¢Õß∂“«√ ·≈–§≥–(2547) ∑’Ë√“¬ß“π«à“‚§π¡
≈Ÿ°º ¡√–¥—∫‡≈◊Õ¥‚Œ≈ ‰µπå ø√’‡™’Ë¬π 87.5% ·≈– Ÿß°«à“ 87.5% ¡’πÈ”Àπ—°·√°‡°‘¥ 25.29+ 0.69 ·≈– 21.19+1.44 °‘‚≈°√—¡
µ“¡≈”¥—∫ ·≈–πÈ”Àπ—°À¬à“π¡ Ÿß°«à“°“√»÷°…“¢Õß¥√ÿ≥’ (2544) πÈ”Àπ—°À¬à“π¡≈Ÿ°‚§‚Œ≈ ‰µπå ø√’‡™’Ë¬π∑’Ë‡≈’È¬ß„π
ø“√å¡¢Õß§≥–«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å ∑’Ë¡’πÈ”Àπ—°‡æ’¬ß 60.97-62.06 °‘‚≈°√—¡‡∑à“π—Èπ  à«π
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß≈Ÿ°‚§„π™à«ßÕ“¬ÿ·√°‡°‘¥-À¬à“π¡∑’Ë 55«—π Õ¬Ÿà„π™à«ß¡“µ√∞“πµ“¡√“¬ß“π¢Õß Hoffman et.al.,
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(1996) ∑’Ë°”Àπ¥„Àâ≈Ÿ°‚§π¡æ—π∏ÿå‚Œ≈ ‰µπå ø√’‡™’Ë¬π §«√¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ√–¬–°àÕπÀ¬à“π¡«—π≈– 682 - 816 °√—¡
·≈– Ÿß°«à“°“√»÷°…“¢Õß¥√ÿ≥’ (2544) (425 - 455 °√—¡)

≈Ÿ°‚§∑’Ë‡°‘¥„πªï 2545 ¡’πÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π  Ÿß°«à“ªïÕ◊ËπÊ

ƒ¥Ÿ°“≈‡°‘¥¢Õß≈Ÿ°‚§∑—Èß 3 ƒ¥Ÿ ‰¡à¡’º≈µàÕπÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π
´÷Ëßµà“ß®“°°“√»÷°…“¢Õß  À—∑¬“·≈– ¡‡æ™√(2547) ∑’Ë√“¬ß“π«à“ƒ¥Ÿ°“≈∑’Ë≈Ÿ°‚§‡°‘¥¡’º≈µàÕÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß
≈Ÿ°‚§„π√–¬– 0-1 ‡¥◊Õπ ·≈– 1-2 ‡¥◊Õπ ≈Ÿ°‚§∑’Ë‡°‘¥„πƒ¥ŸÀπ“«¡’·π«‚πâ¡„ÀâÕ—µ√“„ÀâÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µπâÕ¬∑’Ë ÿ¥ ‡π◊ËÕß®“°
≈Ÿ°‚§∑’Ë§≈Õ¥„πƒ¥ŸÀπ“«¡’Õ“°“»Àπ“«‡¬Áπ°«à“ƒ¥ŸÕ◊Ëπ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Milligan and Chrihtison (1973)
„πƒ¥ŸÀπ“«¢Õßª√–‡∑»·§π“¥“≈Ÿ°‚§À≈—ßÀ¬à“π¡¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ≈¥≈ß 30% ·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√≈¥≈ß
33% ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ƒ¥ŸÕ◊ËπÊ

≈”¥—∫¢Õß≈Ÿ°‚§‡°‘¥∑’Ë§≈Õ¥§√—Èß·√°¡’·π«‚πâ¡„ÀâπÈ”Àπ—°·√°‡°‘¥πâÕ¬°«à“§≈Õ¥§√—Èß∑’Ë Õß¢÷Èπ‰ª ·µà¡’
·π«‚πâ¡„ÀâπÈ”Àπ—°À¬à“π¡ ·≈– Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π¡“°°«à“  À—∑¬“·≈– ¡‡æ™√(2547) √“¬ß“π«à“·¡à‚§∑’Ë
§≈Õ¥≈Ÿ°µ—«∑’Ë1-2 ¬—ß‡®√‘≠‡µ‘∫‚µ‰¡à‡µÁ¡∑’ËµâÕß„™âÕ“À“√„π°“√¥”√ß™’æ º≈‘µπÈ”π¡·≈–°“√‡®√‘≠‡µ‘∫‚µ ∑”„Àâ≈Ÿ°‚§∑’Ë§≈Õ¥
¡’πÈ”Àπ—°πâÕ¬  Õ¥§≈âÕß°—∫( Hoffman et.al., 1996) „π√–¬–·√°≈Ÿ°‚§°‘πÕ“À“√¢âπ‰¥âπâÕ¬∑”„Àâ‰¥â√—∫‚¿™π–Õ“À“√
‰¡à‡æ’¬ßæÕ®“°πÈ”π¡ µàÕ¡“‡¡◊ËÕ¡’°“√‡®√‘≠‡µ‘∫‚µ∑¥·∑π¿“¬À≈—ß ∑”„Àâ≈Ÿ°‚§¡’πÈ”Àπ—°·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡¢÷Èπ

 √ÿª

®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“≈Ÿ°‚§æ—π∏ÿå≈Ÿ°º ¡‚Œ≈ ‰µπåø√’‡™’Ë¬π‡æ»‡¡’¬ ∑’Ë¡’√–¥—∫‡≈◊Õ¥ 87.5 % ·≈– Ÿß°«à“
87.5 % ¡’§à“‡©≈’Ë¬ πÈ”Àπ—°·√°‡°‘¥  πÈ”Àπ—°À¬à“π¡ ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ„π·µà≈–«—π„°≈â‡§’¬ß°—π „π ¿“æ°“√¥Ÿ·≈
¢Õß»Ÿπ¬åæ—≤π“∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’°“√ª»ÿ —µ«å ´÷Ëß¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π‰¥â¡“µ√∞“π ‚¥¬‚§π¡≈Ÿ°º ¡√–¥—∫
‡≈◊Õ¥ 87.5 % ·≈–‚§π¡≈Ÿ°º ¡√–¥—∫‡≈◊Õ¥ Ÿß°«à“87.5 % ¡’§à“‡©≈’Ë¬ (LSMEAN) πÈ”Àπ—°·√°‡°‘¥, πÈ”Àπ—°À¬à“π¡
55«—π ·≈–Õ—µ√“°“√‡®√‘≠ ‡µ‘∫‚µ / «—π  ‡∑à“°—∫ 30.84 +1.01, 69.87 + 1.60, 0.70 + 0.13 °°.·≈– 31.02 + 0.96 ,70.45
+ 1.51,0.71 + 0.03 °°. µ“¡≈”¥—∫ ·≈–ªí®®—¬ ¿“æ·«¥≈âÕ¡µà“ßÊ ‰¡à¡’Õ‘∑∏‘æ≈µàÕπÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡ ·≈–
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕ«—π¢Õß‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π ¿“¬„µâ ¿“æ°“√‡≈’È¬ß¥Ÿ ·≈–°“√®—¥°“√¢Õß»Ÿπ¬åæ—≤π“
∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’°“√ª»ÿ —µ«å®—ßÀ«—¥≈æ∫ÿ√’

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ π“¬ —µ«·æ∑¬å«‘…≥ÿ  ‰æ»“≈√ÿàßæπ“ À—«Àπâ“»Ÿπ¬åæ—≤π“∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’°“√
ª»ÿ —µ«å ∑’Ë„Àâ°“√ π—∫ πÿπ„π¥â“π¢âÕ¡Ÿ≈°“√«‘®—¬§√—Èßπ’È §ÿ≥ “¬—≥Àå  ∫—«∫“π π—°«‘™“°“√ —µ«∫“≈ 8    ”π—°‡∑§‚π‚≈¬’
™’«¿“æ°“√º≈‘µª»ÿ —µ«å ∑’Ë„Àâ§”·π–π”·≈–™à«¬„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–‡®â“Àπâ“∑’Ë¢Õß»Ÿπ¬åæ—≤π“∫ÿ§≈“°√¥â“π
‡∑§‚π‚≈¬’°“√ª»ÿ —µ«å∑ÿ°§π
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Factors affecting pre-weaning growth performances of

female crossbred dairy calves

Soontorn Nadee
1,*

1  Artificial   Insemination and Fertility Research Section, Bureau of Biotechnology for Animal Production
*  Corresponding person  Tel. 036-451012  Fax. 036-425712

Abstract

The objective of this study was to evaluate the environmental factors on  pre-weaning growth
performance of female dairy crossbred calves (i.e. birth weight, weaning weight and average dairy gain ).
Pre-weaning growth performance of 90 female crossbred dairy calves data tested in the year 2544-2547
from Biotechnology Personal Development Center ,the Bureau of Biotechnology in Animal Production,
Department of Livestock Development, were analyzed using the SAS software. The results showed that
birth weight, 55 day weaning weight and average daily gain of pre - weaning calves were 31.25 + 4.82,
70.26 + 7.58 and 0.71 + 0.13 kg., respectively. All studied environment and factors did not significantly
affect pre-weaning growth performance of female crossbred dairy calves (p>0.05)

Keywords :  female crossbred dairy, pre-weaning growth performance, environmental factors
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ºŸâ‡¢’¬πºŸâ√—∫º‘¥™Õ∫: inthanonbc@yahoo.com

∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß®”π«π§√—Èß∑’Ë„™â„π°“√¬°πÈ”‡™◊ÈÕ·≈–‡«≈“∑’Ë„™â„π°“√¬°πÈ”
‡™◊ÈÕµàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘   πÈ”‡™◊ÈÕ·™à·¢Áß®”π«π 90 À≈Õ¥®“°æàÕæ—π∏ÿå‚§∂Ÿ°·∫àßÕÕ°‚¥¬°“√ ÿà¡®”π«π
10 À≈Õ¥µàÕ°≈ÿà¡µ“¡®”π«π§√—Èß¢Õß°“√¬° (No=3, 6 ·≈– 9 §√—Èß)  ·≈–‡«≈“∑’Ë„™â„π°“√¬° (T=3, 5 ·≈– 7 «‘π“∑’) „π
·ºπ°“√∑¥≈Õß 3x3 ·ø§∑Õ‡√’¬≈„π°“√ ÿà¡·∫∫ ¡∫Ÿ√≥å ∑”°“√≈–≈“¬πÈ”‡™◊ÈÕ·≈–ª√–‡¡‘π‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘
„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π‚¥¬‚ª√·°√¡ SAS ¥â«¬§” —Ëß PROC GLM ‡æ◊ËÕÀ“§«“¡·µ°µà“ß¢Õß‡ªÕ√å‡´Áπµå°“√
‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„π·µà≈–°≈ÿà¡ º≈°“√»÷°…“æ∫«à“Õ‘∑∏‘æ≈√à«¡√–À«à“ß®”π«π§√—Èß∑’Ë¬°·≈–‡«≈“∑’Ë¬°¡’º≈µàÕ‡ªÕ√å‡ Á́πµå
°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)  ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘¡’§à“ Ÿß„π°≈ÿà¡ No3T3 (¬° 3
§√—Èß §√—Èß≈– 3 «‘π“∑’)  No6T3 ·≈– No3T5  ´÷Ëß¡’§à“  50.00+0.00%, 48.83+2.15% ·≈– 49.66+1.26 %  µ“¡≈”¥—∫
 à«π‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘¡’§à“µË”„π°≈ÿà¡ No9T7, No9T5 ·≈– No6T7 ́ ÷Ëß¡’§à“  28.33+2.39%, 33.80+4.44%
·≈– 33.33+4.01% µ“¡≈”¥—∫ °“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘µË”≈ß‡¡◊ËÕ®”π«π§√—Èß·≈–
√–¬–‡«≈“∑’Ë„™â„π°“√¬°¡“°¢÷Èπ

§” ”§—≠: ®”π«π§√—Èß°“√¬°  √–¬–‡«≈“∑’Ë¬°  πÈ”‡™◊ÈÕ   ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘
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§”π”

°“√º ¡‡∑’¬¡‰¥â∑”„Àâ¡’°“√æ—≤π“·≈–‡°‘¥§«“¡°â“«Àπâ“„π°“√‡≈’È¬ß‚§π¡‡ªìπÕ¬à“ß¡“°  §ÿ≥§à“¢Õß°“√
º ¡‡∑’¬¡ §◊Õ °“√°√–®“¬æ—π∏ÿ°√√¡∑’Ë¥’ÕÕ°‰ª‰¥âÕ¬à“ß°«â“ß¢«“ß (Vishwanath,  2003)

§«“¡ ”‡√Á®¢Õß°“√º ¡‡∑’¬¡¢÷Èπ°—∫ªí®®—¬À≈“¬ª√–°“√  ªí®®—¬∑’Ë¡’ ”§—≠ªí®®—¬Àπ÷Ëß §◊Õ §ÿ≥¿“æ¢Õß
πÈ”‡™◊ÈÕ·™à·¢Áß ¥—ßπ—Èπ„π°√–∫«π°“√º≈‘µπÈ”‡™◊ÈÕ·™à·¢Áß®÷ß‰¥â¡’¢—ÈπµÕπ·≈–°“√§«∫§ÿ¡§ÿ≥¿“æ∑—Èß„π¢—ÈπµÕπ°“√‡°Á∫πÈ”
‡™◊ÈÕ®“°æàÕ‚§æ—π∏ÿå√«¡∂÷ß„πÀâÕßªÆ‘∫—µ‘°“√Õ¬à“ß‡ªìπ√–∫∫(Rodriguez-Martinez, 2003)  µ—Èß·µà°√–∫«π°“√µ√«®
 Õ∫ª√‘¡“≥ §«“¡‡¢â¡¢âπ  ‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘  °“√‡§≈◊ËÕπ∑’ËÀ¡Ÿà  ®π°√–∑—Ëß°√–∫«π°“√≈–≈“¬πÈ”‡™◊ÈÕ
·≈–·™à·¢Áß  (Christensen et al. ,1999)  À≈—ß®“°ºà“π¢—ÈπµÕπ¢∫«π°“√·™à·¢Áß °“√µ√«® Õ∫§ÿ≥¿“æπÈ”‡™◊ÈÕ°àÕππ”
®à“¬πÈ”‡™◊ÈÕ‰ªµ“¡»Ÿπ¬åÀ√◊ÕÀπà«¬º ¡‡∑’¬¡‡ªìπ¢—ÈπµÕπ∑’Ë ”§—≠Õ’°¢—ÈπµÕπÀπ÷Ëß  ”À√—∫ÀâÕßªÆ‘∫—µ‘°“√„πª√–‡∑»‰∑¬
¿“¬À≈—ß®“°πÈ”‡™◊ÈÕºà“π°“√·™à·¢Áß‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß πÈ”‡™◊ÈÕ®–∂Ÿ°π”¡“Õÿàπ ‡æ◊ËÕµ√«® Õ∫‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õß
µ—«Õ ÿ®‘  À“°¡’‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘πâÕ¬°«à“ 40% πÈ”‡™◊ÈÕ™ÿ¥π—Èπ®–∂Ÿ°∑”≈“¬∑‘Èß (»°√ ·≈–§≥–, 2541)
 à«ππÈ”‡™◊ÈÕ∑’Ëºà“π°“√µ√«® Õ∫¥—ß°≈à“«®–∂Ÿ°π”‰ª„™âµàÕ‰ª

„π°“√ªÆ‘∫—µ‘ß“π„π¿“§ π“¡‚¥¬∑—Ë«‰ª „π°“√ÕÕ°ªØ‘∫—µ‘ß“πº ¡‡∑’¬¡„π·µà≈–§√—Èß ‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡
®–µâÕß‡µ√’¬¡Õÿª°√≥åµà“ßÊ„π°“√„™â„π·µà≈–§√—Èß‡∑à“π—Èπ ‰¥â·°à °“√‡µ√’¬¡À≈Õ¥πÈ”‡™◊ÈÕ·™à·¢Áß‡©æ“–∑’Ë®–º ¡‡∑’¬¡„πø“√å¡π—Èπ
·µà„π°“√ªØ‘∫—µ‘ß“π®√‘ßæ∫«à“¡’°“√º ¡‡∑’¬¡„πÀ≈“¬ø“√å¡„π‡«≈“À√◊Õæ◊Èπ∑’Ë„°≈â‡§’¬ß°—π∑”„Àâ‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡µâÕß
‡µ√’¬¡πÈ”‡™◊ÈÕ·™à·¢Áß ”À√—∫ªØ‘∫—µ‘ß“π∑—Èß«—πÀ√◊ÕÀ≈“¬Ê«—π‡æ◊ËÕ§«“¡ –¥«°„π°“√ªØ‘∫—µ‘ß“π ∑”„Àâæ∫«à“¿“¬„π∂—ß π“¡
 à«π„À≠à®–‡°Á∫À≈Õ¥πÈ”‡™◊ÈÕ·™à·¢Áß¢ÕßæàÕæ—π∏ÿåÀ≈“¬Êµ—«‰«â¥â«¬°—π ‚¥¬‡©æ“–πÈ”‡™◊ÈÕ·™à·¢Áß∑’Ë¡“®“°æàÕæ—π∏ÿå “¬æ—π∏ÿå
‡¥’¬«°—π®–¡’ ’À≈Õ¥‡À¡◊Õπ°—π ∑”„Àâ‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡µâÕß§’∫À≈Õ¥ÕÕ°¡“®“°∂—ß π“¡‡æ◊ËÕ∑”°“√Õà“πÀ¡“¬‡≈¢∑’Ë
¢â“ßÀ≈Õ¥ √«¡∂÷ß°“√‡∫‘°®à“¬πÈ”‡™◊ÈÕ·™à·¢Áß∑’ËµâÕß¡’°“√¬â“¬À≈Õ¥πÈ”‡™◊ÈÕ®“°∂—ßÀπ÷Ëß Ÿà∂—ßÀπ÷Ëß ‡ªìπ‡Àµÿ„ÀâÀ≈Õ¥πÈ”‡™◊ÈÕ
·™à·¢Áß —¡º— °—∫Õÿ≥À¿Ÿ¡‘¿“¬πÕ°∫àÕ¬§√—Èß  ®“°°“√∑’ËÀ≈Õ¥πÈ”‡™◊ÈÕ —¡º— °—∫Õÿ≥À¿Ÿ¡‘¿“¬πÕ°‚¥¬‰¡à‰¥â∑”°“√≈–≈“¬∑’Ë
Õÿ≥À¿Ÿ¡‘‡À¡“– ¡®–∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕµ—«Õ ÿ®‘·≈–§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕÀ≈—ß®“°°“√≈–≈“¬ (Holt  and North, 1994)
¥â«¬‡Àµÿπ’È√–¬–‡«≈“∑’Ë„™â°“√¬°·µà≈–§√—Èß·≈–®”π«π§√—Èß∑’Ë¬°π—Èπ¬àÕ¡¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ ¿“¬
À≈—ß®“°°“√≈–≈“¬πÈ”‡™◊ÈÕ (sperm progressive motility) ÷́Ëß§à“¥—™π’π’È¡’§«“¡ —¡æ—π∏å°—∫§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå‡¡◊ËÕπ”
πÈ”‡™◊ÈÕ‰ª„™â„π¿“§ π“¡ (Nadir et al., 1993)

·π«∑“ß°“√ªØ‘∫—µ‘∑’Ë∂Ÿ°µâÕßµ“¡§Ÿà¡◊Õ°“√º ¡‡∑’¬¡¢Õß‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ
°“√º≈‘µª»ÿ —µ«å„π°“√ÕÕ°ªØ‘∫—µ‘ß“π·≈–°“√‡µ√’¬¡°“√≈–≈“¬πÈ”‡™◊ÈÕ‡æ◊ËÕ°“√º ¡‡∑’¬¡π—Èπ ‰¥â·π–π”„Àâ‡®â“Àπâ“∑’Ë
∑’Ë∑”°“√º ¡‡∑’¬¡µâÕß‡µ√’¬¡πÈ”‡™◊ÈÕ·™à·¢Áß‡æ◊ËÕ„™â°—∫·¡à‚§µ—«‡¥’¬«„π·µà≈–§√—Èß ·µàªí≠À“Õ¬Ÿà∑’Ë‡®â“Àπâ“∑’Ë≈–‡≈¬‰¡àªØ‘∫—µ‘
µ“¡§”·π–π”

¥—ßπ—Èπ°“√»÷°…“º≈°√–∑∫®“°ªí®®—¬¥—ß°≈à“«®÷ßπà“‡ªìπª√–‚¬™πå ”À√—∫°“√«“ß·π«∑“ß„π°“√¥Ÿ·≈ √—°…“
·≈–§«∫§ÿ¡§ÿ≥¿“æπÈ”‡™◊ÈÕ„π¿“§ π“¡
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°“√»÷°…“„π§√—Èßπ’È‡ªìπ°“√»÷°…“º≈¢ÕßÕ‘∑∏‘æ≈√à«¡°—π¢Õß√–¬–‡«≈“∑’Ë„™â‡¡◊ËÕ¬°πÈ”‡™◊ÈÕ·≈–®”π«π§√—Èß∑’Ë¬°
πÈ”‡™◊ÈÕÕÕ°®“°∂—ß∫√√®ÿ‰π‚µ√‡®π‡À≈«µàÕ‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘

Õÿª°√≥å·≈–«‘∏’°“√

°“√«“ß·ºπ°“√∑¥≈Õß

πÈ”‡™◊ÈÕ·™à·¢Áß∫√√®ÿÀ≈Õ¥®“°æàÕ‚§∑’Ë„™â√’¥‡°Á∫πÈ”‡™◊ÈÕ‡æ◊ËÕ∑”πÈ”‡™◊ÈÕ·™à·¢Áß¢Õß»Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕæàÕ‚§æ—π∏ÿå
‚§√ß°“√À≈«ßÕ‘π∑ππ∑å ®—ßÀ«—¥‡™’¬ß„À¡à  À¡“¬‡≈¢  ITN019 HF æ—π∏å·∑â‚Œ≈ ‰µπå ø√’‡™’¬π ´÷Ëß∫√√®ÿ„πÀ≈Õ¥∫√√®ÿ
πÈ”‡™◊ÈÕ¢π“¥  0.25 ´’´’  ¡’§«“¡‡¢â¡¢âπ¢ÕßÕ ÿ®‘¿“¬„πÀ≈Õ¥ 30 ≈â“πµ—« ®”π«π 90  À≈Õ¥ º≈‘µ™ÿ¥πÈ”‡™◊ÈÕ‡¥’¬«°—π¡’
‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ ‡∑à“°—∫ 50%  ∂Ÿ°π”¡“„™â„π°“√»÷°…“  ‚¥¬„™â·∫∫·ºπ°“√∑¥≈Õß·ø§∑Õ‡√’¬≈„π
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (3x3 Factorial in CRD) ÷́Ëß¡’®ÿ¥ª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈√à«¡¢Õß‡«≈“∑’Ë„™â¬°·≈–
®”π«π§√—Èß°“√¬°µàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘  ‚¥¬‡«≈“∑’Ë„™â„π°“√¬°·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡ §◊Õ  3  «‘π“∑’ (T3),
5 «‘π“∑’ (T5) ·≈– 7 «‘π“∑’ (T7) «‘π“∑’  à«π°“√¬°·∫àßÕÕ°‡ªìπ®”π«π 3 §√—Èß (No3), 6 §√—Èß (No6) ·≈– 9 §√—Èß
(No9) ¥—ßπ—Èπ®÷ß¡’°≈ÿà¡∑¥≈Õß∑—ÈßÀ¡¥ 9 °≈ÿà¡ ́ ÷Ëß‰¥â·°à T3No3, T3No6, T3No9, T5No3, T5No6, T5No9, T7No3,
T7No6 ·≈– T7No9 ‚¥¬¡’®”π«π È́” (replication) À√◊Õ®”π«ππÈ”‡™◊ÈÕ„π·µà≈–°≈ÿà¡‡∑à“°—∫ 10 À≈Õ¥

°“√µ√«®§ÿ≥¿“æπÈ”‡™◊ÈÕ

∑”°“√≈–≈“¬ (thawing) πÈ”‡™◊ÈÕ·™à·¢Áß∑’≈–À≈Õ¥„π°≈ÿà¡∑¥≈Õßµà“ßÊ „ππÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ 
π“π 30 «‘π“∑’ µ—¥ª≈“¬À≈Õ¥πÈ”‡™◊ÈÕ·≈–À¬¥πÈ”‡™◊ÈÕ 1 À¬¥∫π ‰≈¥åªî¥¥â«¬ ‰≈¥å∫“ß (cover slide) π”‰ª«“ß∫π slide
warmer plate ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬   ®“°π—Èππ”‰ª àß¥â«¬°≈âÕß®ÿ≈∑√√»πå°”≈—ß¢¬“¬ 100 ‡∑à“ ‡æ◊ËÕµ√«®
‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ (sperm progressive  motility) ¿“¬À≈—ß°“√≈–≈“¬‚¥¬ºŸâµ√«®‡æ’¬ß§π‡¥’¬«∑’Ë‰¥â
√—∫°“√Ωñ°ªÆ‘∫—µ‘·≈–¡’ª√– ∫°“√≥å„π°“√µ√«®‡ªìπÕ¬à“ß¥’  ∫—π∑÷°§à“∑’Ë‰¥â®“°°“√µ√«® §◊Õ ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õß
µ—«Õ ÿ®‘

°“√«‘‡§√“–Àå ∂‘µ‘

     ∑¥ Õ∫§«“¡·ª√ª√«π (ANOVA) ‚¥¬„™â PROC GLM   „π‚ª√·°√¡ ”‡√Á®√Ÿª SAS version 9.00 À“°æ∫«à“
¡’π—¬ ”§—≠®“°°“√∑¥ Õ∫ F-test ¢Õß Type III „™â°“√∑¥ Õ∫ Duncanùs New Multiple Range Test „π‡ª√’¬∫
‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡‡ªìπ¢—ÈπµÕπµàÕ¡“ °”Àπ¥√–¥—∫π—¬ ”§—≠‰«â∑’Ë α = 0.05

°“√∑¥ Õ∫‡¢’¬πµ—«·∫∫ (model) ‰¥â¥—ßµàÕ‰ªπ’È

çY = Ai + Bj + ABij +eé
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‡¡◊ËÕ Y §◊Õ ‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ ,   A  §◊Õ Õ‘∑∏‘æ≈¢Õß√–¬–‡«≈“∑’Ë¬°   B §◊Õ Õ‘∑∏‘æ≈
¢Õß®”π«π§√—Èß∑’Ë¬° ·≈–  AB §◊Õ Õ‘∑∏‘æ≈√à«¡¢Õß√–¬–‡«≈“∑’Ë¬°°—∫®”π«π§√—Èß∑’Ë¬° e §◊Õ §à“§«“¡§≈“¥‡§≈◊ËÕπ·∫∫ ÿà¡
(random error) ∑’Ë¡’°“√°√–®“¬µ—«·∫∫ NID (0,?2) (Montogomery, 2001)

º≈°“√∑¥≈Õß

Õ‘∑∏‘æ≈√à«¡°—π√–À«à“ß‡«≈“∑’Ë¬°πÈ”‡™◊ÈÕ·≈–®”π«π§√—Èß∑’Ë¬°πÈ”‡™◊ÈÕ¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«
Õ ÿ®‘Õ¬à“ß¡’π—¬ ”§—≠  (p<0.05) ·≈–º≈°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„π°≈ÿà¡µà“ßÊ
‰¥â· ¥ß„πµ“√“ß∑’Ë 1 ‚¥¬æ∫«à“°≈ÿà¡ T3No3, T3No6 ·≈– T5No3 ‡ªìπ°≈ÿà¡∑’Ë¡’‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ Ÿß
°«à“°≈ÿà¡Õ◊ËπÊ „π¢≥–∑’Ë T7No9 ‡ªìπ°≈ÿà¡∑’Ë¡’‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘µË”∑’Ë ÿ¥

Table 1 Mean and Standard deviation of percent of sperm progressive motility in experimental groups

T3No3 50.00+0.00 a *

T3No6 48.83+2.15 a

T3No9 41.00+3.05 c

T5No3 49.66+1.26 a

T5No6 43.33+3.03 b

T5No9 33.80+4.44 d

T7No3 42.16+3.63 cb

T7No6 33.33+4.01 d

T7No9 28.33+2.39 e

* Different superscripts within the same column indicate significance (P <0.05)

«‘®“√≥å

°“√¥Ÿ·≈√—°…“§ÿ≥¿“æπÈ”‡™◊ÈÕ‡ªìπ ‘Ëß®”‡ªìπ ”À√—∫°“√ªÆ‘∫—µ‘ß“π¥â“π°“√º ¡‡∑’¬¡ ‡π◊ËÕß®“°°“√∑’ËπÈ”‡™◊ÈÕ
 —¡º— °—∫Õÿ≥À¿Ÿ¡‘∑’Ë‡ª≈’Ë¬π·ª≈ß‰¡à«à“®–‡ªìπ°“√ —¡º— ∑’ËÕÿ≥À¿Ÿ¡‘∫√‘‡«≥ à«π§Õ¢Õß∂—ß∫√√®ÿ‰π‚µ√‡®π‡À≈«À√◊Õ —¡º— 
°—∫Õÿ≥À¿Ÿ¡‘¿“¬πÕ°¡’º≈µàÕ§«“¡ ¡∫Ÿ√≥åæ—π∏å¢ÕßπÈ”‡™◊ÈÕ (Nebel, 1991)

„π°“√»÷°…“π’È Õ ÿ®‘¬—ß§ß¡’‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„π√–¥—∫ª°µ‘À“°„™â‡«≈“„π°“√¬°¬°πÈ”‡™◊ÈÕ
‰¡à‡°‘π 3 «‘π“∑’ ‰¡à«à“®–¬°®”π«π 3 §√—ÈßÀ√◊Õ 6 §√—Èß (T3No3 À√◊Õ T3No6)  à«π°“√¬°πÈ”‡™◊ÈÕ 5 «‘π“∑’ 9 §√—Èß
(T5No9)  ·≈–°“√¬°πÈ”‡™◊ÈÕ 7 «‘π“∑’ 6 §√—Èß (T7No6) ®– àßº≈„Àâ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘¡’§à“µË”°«à“ 35%

Group Sperm progressive motility (%) (mean+SD)
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·≈–°≈ÿà¡∑’Ë¬°À≈Õ¥πÈ”‡™◊ÈÕ 7 «‘π“∑’ ®”π«π  9 §√—Èß (T7No9) ®–¡’§ÿ≥¿“æπÈ”‡™◊ÈÕµË”∑’Ë ÿ¥ „π¢≥–∑’Ë√–¥—∫πÈ”‡™◊ÈÕ∑’Ë¡’
‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ª√–¡“≥ 40% ®–‡ªìπ°“√¬° 3 «‘π“∑’®”π«π 9 §√—Èß(T3No9) °“√¬° 7 «‘π“∑’π“π 3
§√—Èß (T7No3) °≈‰°∑’Ë “¡“√∂π”¡“Õ∏‘∫“¬º≈∑’Ë‰¥â®“°°“√»÷°…“  §◊Õ °√–∫«π°“√‡ª≈’Ë¬π·ª≈ß¢Õß¢Õß‡À≈«¿“¬„π
‡´≈≈å¢ÕßÕ ÿ®‘ °“√¬°À≈Õ¥πÈ”‡™◊ÈÕ∑’Ë —¡º— °—∫Õÿ≥À¿Ÿ¡‘¢â“ßπÕ°‡ªìπ‡«≈“π“π‚¥¬‰¡à‰¥â∑”°“√≈–≈“¬¥â«¬πÈ”Õÿàπ„π
Õÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“∑’Ë‡À¡“– ¡®–∑”„Àâ‡°‘¥¢∫«π°“√ √â“ßº≈÷°πÈ”·¢Áß (re-crystallization) ¢Õß‚¡‡≈°ÿ≈¢ÕßπÈ”
´÷Ëßº≈µ“¡¡“ §◊Õ‡´≈≈å‡¡¡‡∫√π¢ÕßÕ ÿ®‘®–∂Ÿ°∑”≈“¬ (Vishwanath and Shannon, 2000) ·≈–‡¡◊ËÕπ”À≈Õ¥πÈ”‡™◊ÈÕ
π—Èπ°≈—∫§◊π Ÿà∂—ß‰π‚µ√‡®π‡À≈«Õÿ≥À¿Ÿ¡‘¢ÕßÀ≈Õ¥πÈ”‡™◊ÈÕ®–‡ª≈’Ë¬π·ª≈ßÕ¬à“ß√«¥‡√Á« àßº≈‡°‘¥§«“¡‡ ’¬À“¬¢ÕßÕ ÿ®‘Õ’°
§√—Èß´÷Ëß‡ªìπ°√–∫«π°“√‡°‘¥„π≈—°…≥–‡¥’¬«°—∫°“√‡°‘¥¿“«–™ÁÕ§‡π◊ËÕß®“°§«“¡‡¬Áπ (cold shock) (Holt, 2000)

º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“°“√¬°À≈Õ¥πÈ”‡™◊ÈÕ„π√–¬–‡«≈“π“π·≈–°“√¬°À≈Õ¥πÈ”‡™◊ÈÕ¢÷Èπ∫àÕ¬Ê ®–
‡ªìπ°“√∑”„Àâ§ÿ≥¿“æπÈ”‡™◊ÈÕ≈¥≈ß Õ—π®– àßº≈„Àâ§«“¡ ”‡√Á®„π°“√º ¡‡∑’¬¡µË”≈ß  º≈°“√»÷°…“π’È “¡“√∂π”‰ªª√–¬ÿ°µå„™â
§◊Õ  °“√«“ß·π«∑“ß„π°“√ªÆ‘∫—µ‘ß“π ”À√—∫°“√¬â“¬À≈Õ¥πÈ”‡™◊ÈÕÀ√◊Õ°“√¬°À≈Õ¥πÈ”‡™◊ÈÕ„π°√≥’∑’Ë∑”°“√º ¡‡∑’¬¡  °“√
¬°À≈Õ¥πÈ”‡™◊ÈÕ§«√®–„™â‡«≈“„π°“√¬°‰¡à‡°‘π 3 «‘π“∑’ ´÷Ëß°“√¬°‡æ’¬ß 3 «‘π“∑’π’È®–∑”„Àâ§ÿ≥¿“æπÈ”‡™◊ÈÕ¬—ß¥’Õ¬Ÿà·¡â«à“®–
∂Ÿ°¬°∂÷ß 6 §√—Èß°Áµ“¡ ¥—ßπ—Èπ‡®â“Àπâ“∑’ËºŸâªÆ‘∫—µ‘ß“πº ¡‡∑’¬¡„π¿“§ π“¡À“°®”‡ªìπµâÕß¬°À≈Õ¥πÈ”‡™◊ÈÕ®”π«πÀ≈“¬
§√—Èß§«√µâÕß„™â‡«≈“„ÀâπâÕ¬∑’Ë ÿ¥   ÷́Ëß„π∑“ßªÆ‘∫—µ‘°“√¬°À≈Õ¥πÈ”‡™◊ÈÕª√–¡“≥ 3 «‘π“∑’®–‡À¡“– ”À√—∫°“√¬°‡æ◊ËÕ¥Ÿ ’
À≈Õ¥πÈ”‡™◊ÈÕÀ√◊Õ∂à“¬πÈ”‡™◊ÈÕ®“°∂—ß‰ª ŸàÕ’°∂—ßÀπ÷Ëß ·µà∂â“À“°µâÕß¥ŸÀ¡“¬‡≈¢‡æ◊ËÕ‡≈◊Õ°πÈ”‡™◊ÈÕ ”À√—∫°“√º ¡‡∑’¬¡
‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡®–„™â‡«≈“ª√–¡“≥ 5 «‘π“∑’ À√◊Õ ¡“°°«à“ ´÷Ëß·¡â«à“®–„™â‡«≈“¥Ÿ‡æ’¬ß 5 «‘π“∑’ ∂â“¬°‡°‘π 3 §√—Èß
§ÿ≥¿“æπÈ”‡™◊ÈÕ°Á®–≈¥≈ß  ¥—ßπ—Èπ°“√®—¥À≈Õ¥πÈ”‡™◊ÈÕ„π∂—ß π“¡‡æ◊ËÕ„Àâßà“¬µàÕ°“√§âπÀ“®÷ß‡ªìπ ‘Ëß∑’Ë®”‡ªìπ ·µàµ“¡§”
·π–π”¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘ª»ÿ —µ«åπ—Èπ·π–π”„Àâ‡µ√’¬¡πÈ”‡™◊ÈÕ„Àâ‡æ’¬ßæÕ„π°“√º ¡‡∑’¬¡„π·µà≈–§√—Èß®÷ß
®–∑”„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ  Õ¬à“ß‰√°Áµ“¡ „π°“√¬°À≈Õ¥πÈ”‡™◊ÈÕ¢÷Èπ∫àÕ¬Êπ—Èπ‡®â“Àπâ“∑’Ë¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√
º≈‘µª»ÿ —µ«å®”‡ªìπµâÕß¡’·π«∑“ß„π°“√ªØ‘∫—µ‘¥â«¬ ‡æ√“–¢—ÈπµÕπ°“√¬°πÈ”‡™◊ÈÕ·™à·¢Áßπ—Èπ‰¥â‡√‘Ë¡¡“µ—Èß·µà »Ÿπ¬åº≈‘µπÈ”
‡™◊ÈÕ∑’Ë∑”°“√ àßπÈ”‡™◊ÈÕ·™à·¢Áß¡“∑’Ë »Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕæàÕæ—π∏ÿåº ¡‡∑’¬¡≈”æ≠“°≈“ß‡æ◊ËÕ√«∫√«¡πÈ”‡™◊ÈÕ·™à·¢Áß∑’Ëº≈‘µ∑—ÈßÀ¡¥
®“°π—Èππ”®à“¬„Àâ»Ÿπ¬åº ¡‡∑’¬¡„π·µà≈–æ◊Èπ∑’Ë ·≈–π”®à“¬ÕÕ° Ÿà∂—ß‡°Á∫¢ÕßÀπà«¬º ¡‡∑’¬¡„πæ◊Èπ∑’Ëµà“ßÊ°àÕπ®–≈ß Ÿà∂—ß
 π“¡¢Õß‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡ ´÷Ëß®–‡ÀÁπ«à“¡’¢—ÈπµÕπµà“ßÊ∑’ËµâÕß∑”°“√¬°πÈ”‡™◊ÈÕ·™à·¢ÁßÕ¬Ÿà∑ÿ°¢—ÈπµÕπ ¥—ßπ—Èπ§«“¡
 ”§—≠¢Õß√–¬–‡«≈“„π°“√¬°À≈Õ¥πÈ”‡™◊ÈÕ·™à·¢Áß®÷ß¡’§«“¡ ”§—≠¡“°µàÕ§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ·™à·¢Áß„π°“√º ¡‡∑’¬¡
πÕ°®“°π’È°“√¥Ÿ·≈√–¥—∫‰π‚µ√‡®π„π∂—ß∫√√®ÿπÈ”‡™◊ÈÕµ“¡»Ÿπ¬åÀ√◊ÕÀπà«¬µà“ßÊ ‡ªìπ ‘Ëß∑’Ë®–≈–‡≈¬‰¡à‰¥â (∫√√®ß ·≈–§≥–,
2539) ·µàÕ¬à“ß‰√°Áµ“¡„π°“√»÷°…“π’È‡ªìπ°“√»÷°…“‚¥¬‡πâπ„π¿“§ªÆ‘∫—µ‘∑’Ë„™â‰¥â®√‘ß·≈–¡’Õÿª°√≥å∑’Ë®”°—¥ ¥—ßπ—Èπ®÷ß
ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ®“°‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘  ‚¥¬¬—ß‰¡à‰¥â∑”°“√µ√«®§ÿ≥¿“æ„π à«πÕ◊ËπÊ ‡™àπ ®”π«π
¢ÕßÕ ÿ®‘  ‡ªÕ√å‡´Áπµå§«“¡º‘¥ª°µ‘  À√◊Õ §«“¡º‘¥„π à«π√Ÿª√à“ß ´÷Ëß„π°“√»÷°…“µàÕ‰ª§«√‰¥â‡æ‘Ë¡‡µ‘¡„π à«π¥—ß°≈à“«

     °“√»÷°…“„π§√—Èßπ’È‰¥â· ¥ß„Àâ‡ÀÁπ«à“‡«≈“∑’Ë„™â„π°“√¬°À≈Õ¥πÈ”‡™◊ÈÕ·≈–®”π«π§√—Èß∑’Ë¬°¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√
‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘   º≈∑’Ë‰¥â®“°°“√»÷°…“ “¡“√∂π”‰ª‡ªìπ·π«∑“ß ”À√—∫°“√¥Ÿ·≈·≈–®—¥°“√πÈ”‡™◊ÈÕ∑’Ë∫√√®ÿÀ≈Õ¥·≈â«
Õ—π®–‡ªìπ°“√√—°…“ ¿“æπÈ”‡™◊ÈÕ∫√√®ÿÀ≈Õ¥„Àâ¡’§ÿ≥¿“æ¥’ ”À√—∫°“√ªÆ‘∫—µ‘°“√„π¿“§ π“¡
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‡À≈«∑’ËÀπà«¬º ¡‡∑’¬¡‡¢µ 9 ª√–¡«≈‡√◊ËÕßª√–™ÿ¡«‘™“°“√ª»ÿ —µ«å §√—Èß∑’Ë 15 ª√–®”ªï 2539 4-6 °—π¬“¬π
2539 ‚√ß·√¡‡Õ‡™’¬ √“™‡∑«’ °√ÿß‡∑æ Àπâ“ 208-215

»°√ §ÿ≥«ÿ≤‘ƒ∑∏‘√≥  °—≠®π– ¡“°«‘®‘µ√? ∫—≥±‘µ ∏“π‘π∑√å∏√“∏“√  »√‡∑æ ∏—¡«“ √  ·≈–Õπ—πµå™—¬ ‡¢◊ËÕπ∏√√¡..2541.
°“√ª√–‡¡‘π‚§π¡‡æ»ºŸ?‡æ◊ËÕ°“√º ¡‡∑’¬¡„π¥â“π ¡√√∂¿“æ∑“ß°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√ ◊∫æ—π∏ÿå ≥ »Ÿπ¬å«‘®—¬
°“√º ¡‡∑’¬¡ª∑ÿ¡∏“π’ 1. ‡ª√’¬∫‡∑’¬∫ ¡√√∂¿“æ‡ªìπ√“¬µ—«  °“√ª√–™ÿ¡∑“ß«‘™“°“√¢Õß¡À“«‘∑¬“≈—¬
‡°…µ√»“ µ√å  §√—Èß∑’Ë 36  “¢“ —µ«å  3-5 °ÿ¡¿“æ—π∏å 2541 ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å °√ÿß‡∑æ Àπâ“ 58
(∫∑§—¥¬àÕ)

 ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å.2547 . §Ÿà¡◊Õ°“√º ¡‡∑’¬¡ °“√‡≈’È¬ß·≈–°“√®—¥°“√‚§π¡-‚§‡π◊ÈÕ.°√¡ª»ÿ —µ«å.
Christensen, P., Brockhoff, P.B. and Lehn-Jensen, H. 1999. The relationship between semen quality and

the nonreturn rate of bulls. Reprod Dom Anim. 34: 503-507.
Holt, W.V. and North, R.D. 1994. Effects of temperature and restoration of osmotic equilibrium during

thawing on the induction of plasma membrane damage in cryopreserved ram spermatozoa.
Biol Reprod. 51:414-424.

Holt, W.V.  2000.  Basic aspects of frozen storage of semen. Anim Reprod Sci. 62: 3-22.
Montogomery, D.C. 2001. Design and analysis of experiments 5thed.  John Wiley & Sons Inc. New York.

684 p.
Nadir, S., Saacke, R.G., Bame, J., Mullins, J. and Degelos, S. 1993. Effect of freezing semen and dosage

of sperm on number of accessory sperm, fertility, and embryo quality in artificially insemi-
nated cattle. J. Anim Sci. 71:199-204.

Nebel, R.L. 1991. Techniques for artificial insemination of cattle with frozen-thawed semen: In current
veterinary therapy in large animal theriogenology. R.S. Yongquist(ed). W.B Saunders Com-
pany, Philadelphia . pp. 251-256.

Rodriguez-Martinez, H. 2003. Laboratory semen assessment and prediction of fertility:still utopia ?. Reprod
Dom Anim . 38: 312-318 .

SAS.2004. SAS/STAT Userûs guide in SAS 9.1 .SAS institute, Inc., Cary, NC .5121 p
Vishwanath, R. 2003. Artificail insemination : the state of the art. Theriogenology 59 : 571-584
Vishwanath, R. and Shannon, P.2000. Storage of bovine semen in liquid and frozen state Animal Repro-

duction Science. 62: 23-53



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006

72

Effect of semen straw lifting over liquid nitrogen on sperm progressive motility
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Abstract

The objective of this study was to examine the effect of number of lifting   lifting period
semen progressive motility. Ninety frozen semen straws from one bull were randomly allocated to nine
groups (n=10 per group) according to number of elevating (No=3, 6 and 9 times) and elevating period
(T=3, 5 and 7 seconds) in 3x3 factorial in completely random design. Semen straw was thawed and
evaluated for progressive motility of sperm. The difference of sperm progressive motility between treat-
ment groups was analyzed by analysis of variance with SAS(PROC GLM)program. The result presented
that the interaction of number of elevating and elevating period influenced on sperm progressive motility
(p<0.05).High sperm progressive motility rate was founded in No3T3 (3 times and 3 second), No6T3 and
No3T5 groups (50.00+0.00%, 48.83+2.15% and 49.66+1.26 % respectively). Low progressive motility was
showed in No9T7, No9T5 and No6T7 group (28.33+2.39%, 33.80+4.44%, 33.33+4.01% respectively). This
study presented that progressive motility was lower when number of elevating and elevating time increase.

Keywords: number of lifting,   lifting period, semen progressive motility



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å  ªï∑’Ë 1 ©∫—∫∑’Ë 1      J. Biol. Liv. Prod.    Vol.1 No. 1

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006

73

º≈¢Õß«‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕµàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘

 √“«ÿ∏ ©“¬ª√– “∑
1*
  «‘≠êŸ ‡∫Á≠®°ÿ≈

2
  Õ¿‘™“µ‘ ™“µ‘‡™◊ÈÕ

1
  æ‘™‘µ¥«ß ‡®‘¡ª≈—Ëß

1

·≈– «’√–»—°¥‘Ï ªí≠≠“æ√«‘∑¬“
3

1  »Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕæàÕ‚§æ—π∏ÿå ‚§√ß°“√À≈«ßÕ‘π∑ππ∑å Õ. ·¡à«“ß ®. ‡™’¬ß„À¡à
2  »Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å‡™’¬ß„À¡à Õ.‡¡◊Õß ®. ‡™’¬ß„À¡à  50300
3   “¢“«‘™“§≈‘π‘° —µ«å‡§’È¬«‡Õ◊ÈÕß §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ‡™’¬ß„À¡à 50100
*  ºŸâ‡¢’¬πºŸâ√—∫º‘¥™Õ∫: inthanonbc@yahoo.com

∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ‘®“√≥“Õ‘∑∏‘æ≈¢Õß°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬«‘∏’°“√µà“ßÊµàÕ‡ªÕ√å‡´Áπµå
°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘  πÈ”‡™◊ÈÕ·™à·¢Áß®”π«π 96  À≈Õ¥®“°æàÕæ—π∏ÿå‚§∂Ÿ°·∫àßÕÕ°‚¥¬°“√ ÿà¡‡¢â“ Ÿà°≈ÿà¡∑¥≈Õß 4 °≈ÿà¡
°≈ÿà¡≈– 24 À≈Õ¥ „π·ºπ°“√∑¥≈Õß°“√ ÿà¡·∫∫ ¡∫Ÿ√≥å °≈ÿà¡∑¥≈Õß‰¥â·°à °“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬πÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 37 oC
π“π 30 «‘π“∑’ (°≈ÿà¡1) Õÿ≥À¿Ÿ¡‘ 30 oC π“π 30 «‘π“∑’ (°≈ÿà¡2)  Õÿ≥À¿Ÿ¡‘ 25 oC π“π 30 «‘π“∑’ (°≈ÿà¡3) ·≈– °“√
≈–≈“¬‚¥¬„™â°“√ —¡º— °—∫Õÿâß¡◊Õ π“π 30 «‘π“∑’  (°≈ÿà¡4) ∑”°“√ª√–‡¡‘π‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„πÀ≈Õ¥
πÈ”‡™◊ÈÕ·µà≈–À≈Õ¥¿“¬À≈—ß°“√≈–≈“¬  „™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π‚¥¬‚ª√·°√¡ SAS ¥â«¬§” —Ëß PROC GLM  ‡æ◊ËÕ
À“§«“¡·µ°µà“ß¢Õß‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„π·µà≈–°≈ÿà¡ º≈°“√»÷°…“æ∫«à“«‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕ¡’º≈µàÕ
‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘Õ¬à“ß¡’π—¬ ”§—≠(p<0.05) ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„ππÈ”‡™◊ÈÕ°≈ÿà¡∑’Ë1, 2, 3
·≈– 4  ¡’§à“ 51.04+12.33, 40.41+7.50, 39.79+10.26 ·≈– 10.00+8.20 µ“¡≈”¥—∫  ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«
Õ ÿ®‘¡’§à“ Ÿß ÿ¥·≈–µË” ÿ¥„π°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 4  µ“¡≈”¥—∫ °“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“«‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕ¡’º≈µàÕ
‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘

§” ”§—≠: πÈ”‡™◊ÈÕ  °“√≈–≈“¬πÈ”‡™◊ÈÕ  ‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘
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§”π”

°“√º ¡‡∑’¬¡‰¥â∑”„Àâ‡°‘¥°“√æ—≤π“°“√‡≈’È¬ß‚§π¡  ‚¥¬‡ªìπ°“√°√–®“¬æ—π∏ÿ°√√¡∑’Ë¥’‰ª„π·À≈àßµà“ßÊ ∑”„Àâ
¡’°“√ª√—∫ª√ÿßæ—π∏ÿå‚§π¡  §«“¡ ”‡√Á®¢Õß°“√º ¡‡∑’¬¡¢÷Èπ°—∫ªí®®—¬À≈“¬ªí®®—¬·≈–ªí®®—¬∑’Ë¡’§«“¡ ”§—≠ªí®®—¬Àπ÷Ëß §◊Õ
§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ·™à·¢Áß

°“√≈–≈“¬πÈ”‡™◊ÈÕ (thawing) ‡ªìπ¢—ÈπµÕπ∑’Ë¡’§«“¡ ”§—≠„π°“√º ¡‡∑’¬¡ ‚¥¬ª°µ‘®“°°“√ªØ‘∫—µ‘ß“π„π
¿“§ π“¡ °“√≈–≈“¬πÈ”‡™◊ÈÕ®–„™â°“√≈–≈“¬¥â«¬πÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 35-37 oC π“π 30«‘π“∑’ (°√¡ª»ÿ —µ«å., 2547) ·µà
Õ¬à“ß‰√°Áµ“¡„π°“√ªØ‘∫—µ‘ß“π„πæ◊Èπ∑’Ë  ‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡µâÕß∑”ß“πµ≈Õ¥∑—Èß«—π ·≈–‡ªî¥-ªî¥°√–µ‘°πÈ”ÕÿàπÀ≈“¬Ê§√—Èß
∑”„ÀâÕÿ≥À¿Ÿ¡‘≈¥≈ß  ®÷ß»÷°…“‡æ◊ËÕ„Àâ‡ÀÁπº≈™—¥‡®π  æ∫«à“¡’°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬«‘∏’∑’Ë·µ°µà“ß®“°«‘∏’°“√¢â“ßµâπ ¥â«¬
‡Àµÿπ’È°“√»÷°…“∂÷ß§ÿ≥¿“æπÈ”‡™◊ÈÕ¿“¬À≈—ß®“°°“√≈–≈“¬®÷ß‡ªìπ·π«∑“ß„π°“√· ¥ß∂÷ß§ÿ≥¿“æπÈ”‡™◊ÈÕ∑’Ëºà“π°“√≈–≈“¬
¥â«¬«‘∏’µà“ßÊ °—∫°“√≈–≈“¬πÈ”‡™◊ÈÕ∑’Ë‰¥âªØ‘∫—µ‘°—π‚¥¬∑—Ë«‰ª ‡æ◊ËÕ∑’Ë®–∑”„Àâ‡°‘¥§«“¡√Ÿâ §«“¡‡¢â“„® Õ¬à“ß∂Ÿ°µâÕß·≈–„™â„π
°“√·π–π” àß‡ √‘¡µàÕ‰ª

°“√»÷°…“π’È„™â°“√µ√«®‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘(Sperm progressive motility) ‡ªìπµ—«™’È«—¥
§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ¿“¬À≈—ß°“√≈–≈“¬ ‡π◊ËÕß®“°°“√µ√«®¥â«¬«‘∏’°“√π’È‰¡àµâÕß°“√Õÿª°√≥å·≈–‡§√◊ËÕß¡◊Õ∑’Ë¬ÿàß¬“°À√◊Õ√“§“
·æß·≈–¡’§«“¡ –¥«°„π°“√π”‰ª„™â„π√–¥—∫Àπà«¬À√◊Õæ◊Èπ∑’Ë ∑—Èßπ’È§à“¥—™π’¥—ß°≈à“«¡’√“¬ß“π™—¥‡®π«à“‡ªìπµ—«™’È«—¥∑’Ë
 ”§—≠µàÕ§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå„π°“√º ¡‡∑’¬¡°—∫µ—«‚§„π¿“§ π“¡ (Nadir, S.,1993) ·≈–ª√–°Õ∫°—∫√“¬ß“π„π
≈—°…≥–π’È„πª√–‡∑»‰∑¬¬—ß¡’§àÕπ¢â“ß®”°—¥

°“√»÷°…“„π§√—Èßπ’È‡ªìπ°“√»÷°…“º≈¢Õß°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬«‘∏’°“√µà“ßÊµàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õß
µ—«Õ ÿ®‘

Õÿª°√≥å·≈–«‘∏’°“√

·ºπ°“√∑¥≈Õß

πÈ”‡™◊ÈÕ·™à·¢Áß∫√√®ÿÀ≈Õ¥®“°æàÕ‚§∑’Ë„™â√’¥‡°Á∫πÈ”‡™◊ÈÕ‡æ◊ËÕ∑”πÈ”‡™◊ÈÕ·™à·¢Áß¢Õß»Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕæàÕ‚§æ—π∏ÿå
‚§√ß°“√À≈«ßÕ‘π∑ππ∑å ®—ßÀ«—¥‡™’¬ß„À¡à  À¡“¬‡≈¢  ITN019 XF æ—π∏ÿå·∑â‚Œ≈ ‰µπå ø√’‡™’¬π º≈‘µ™ÿ¥πÈ”‡™◊ÈÕ‡¥’¬«°—π
´÷Ëß∫√√®ÿ„πÀ≈Õ¥∫√√®ÿπÈ”‡™◊ÈÕ¢π“¥  0.25 ’́´’  ¡’§«“¡‡¢â¡¢âπ¢ÕßÕ ÿ®‘¿“¬„πÀ≈Õ¥ 30 ≈â“πµ—«  ®”π«π 96 À≈Õ¥ ∂Ÿ°
π”¡“„™â„π°“√»÷°…“‚¥¬„™â·∫∫·ºπ°“√∑¥≈Õß ÿà¡ ¡∫Ÿ√≥å (Random Complete Design) ́ ÷Ëß·∫àß°≈ÿà¡∑¥≈ÕßÕÕ°‡ªìπ
4  °≈ÿà¡ ‰¥â·°à   °≈ÿà¡∑’Ë≈–≈“¬¥â«¬πÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 37 oC π“π 30 «‘π“∑’ (GR1) °≈ÿà¡∑’Ë≈–≈“¬¥â«¬πÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 30 oC
π“π 30 «‘π“∑’ (GR2)  °≈ÿà¡∑’Ë≈–≈“¬¥â«¬πÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 25 oC π“π 30 «‘π“∑’ (GR3) ·≈–°≈ÿà¡≈–≈“¬¥â«¬Õÿâß¡◊ÕÀ√◊Õ
°“√ªíòππÈ”‡™◊ÈÕ¥â«¬Õÿâß¡◊Õ‡ªìπ‡«≈“π“π 30 «‘π“∑’ (GR4)



«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å  ªï∑’Ë 1 ©∫—∫∑’Ë 1      J. Biol. Liv. Prod.    Vol.1 No. 1

«“√ “√‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

ªï∑’Ë 1 ©∫—∫∑’Ë 1  ‘ßÀ“§¡ 2549

J.Biotec.Liv.Prod.

Vol. 1; No. 1; August 2006

75

°“√µ√«®§ÿ≥¿“æπÈ”‡™◊ÈÕ

À≈—ß®“°∑”°“√≈–≈“¬ (thawing) πÈ”‡™◊ÈÕ·™à·¢Áß·µà≈–À≈Õ¥µ“¡«‘∏’°“√≈–≈“¬„π·µà≈–°≈ÿà¡∑¥≈Õß ∑”°“√
µ—¥ª≈“¬À≈Õ¥πÈ”‡™◊ÈÕ·≈–À¬¥πÈ”‡™◊ÈÕ 1 À¬¥∫π ‰≈¥åªî¥¥â«¬ ‰≈¥å∫“ß (cover slide) π”‰ª«“ß∫π slide warmer plate
∑’ËÕÿ≥À¿Ÿ¡‘ 37 oC  ®“°π—Èππ”‰ª àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡æ◊ËÕµ√«®‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ (sperm progres-
sive  motility) ¿“¬À≈—ß°“√≈–≈“¬‚¥¬ºŸâµ√«®‡æ’¬ß§π‡¥’¬«∑’Ë‰¥â√—∫°“√Ωñ°ªÆ‘∫—µ‘·≈–¡’ª√– ∫°“√≥å„π°“√µ√«®‡ªìπÕ¬à“ß¥’
‡æ◊ËÕµ√«®‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘

°“√«‘‡§√“–Àå ∂‘µ‘

∑¥ Õ∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘‚¥¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
(ANOVA) ‚¥¬„™â PROC GLM „π‚ª√·°√¡ ”‡√Á®√Ÿª SAS version 9.00 À“°æ∫«à“¡’§«“¡·µ°µà“ß°—π®“°°“√∑¥ Õ∫
F-test ¢Õß Type III „™â°“√∑¥ Õ∫ Duncanùs New Multiple Range Test „π°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß
√–À«à“ß°≈ÿà¡‡ªìπ¢—ÈπµÕπµàÕ¡“ °“√∑¥ Õ∫°”Àπ¥√–¥—∫π—¬ ”§—≠‰«â∑’Ë  α = 0.05

°“√∑¥ Õ∫‡¢’¬πµ—«·∫∫ ‰¥â¥—ßµàÕ‰ªπ’È

çY = Ai + eé

‡¡◊ËÕ Y §◊Õ §à“ —ß‡°µ , A  §◊Õ Õ‘∑∏‘æ≈¢Õß∑√’∑‡¡πµå ·≈– e §◊Õ §à“§«“¡§≈“¥‡§≈◊ËÕπ·∫∫ ÿà¡ (random
error)   ∑’Ë¡’°“√°√–®“¬µ—«·∫∫  NID (0,Ó2)  (Montogomery, 2001)

º≈°“√∑¥≈Õß

‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘„π·µà≈–«‘∏’¢Õß°“√≈–≈“¬
πÈ”‡™◊ÈÕ  ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ‚¥¬‡ªÕ√å‡ Á́πµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘„π°≈ÿà¡∑’Ë≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬πÈ”ÕÿàπÕÿ≥À¿Ÿ¡‘ 37 oC  ¡’
§à“ Ÿß°«à“°≈ÿà¡Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ·≈–°≈ÿà¡≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬°“√ªíòπ„πÕ“°“»¡’§à“µË”∑’Ë ÿ¥  à«π°“√≈–≈“¬
πÈ”‡™◊ÈÕ¥â«¬πÈ”Õÿàπ 30 ·≈– 25 oC ‰¡à¡’§«“¡·µ°µà“ß°—π

Table 1 Sperm progressive motility from various thawing method

Thawing method Sperm progressive motility (%)

Water temp. 37 oC 51.04+12.33 a*

Water temp.  30 oC 40.41+7.50 b

Water temp.  25 oC 39.79+10.26 b

Hand surface temp. 10.00+8.20 c

* Different superscripts within the same column indicate significance (p<0.05)
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¢—ÈπµÕπ·≈–«‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕ‡ªìπ°√–∫«π°“√∑’Ë∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠µàÕπÈ”‡™◊ÈÕ·™à·¢Áß
‚¥¬‰ª¡’º≈µàÕ°“√‡°‘¥º≈÷°πÈ”·¢Áß¢Õß‚¡‡≈°ÿ≈¢Õß‡À≈«·≈–°“√‡ª≈’Ë¬π·ª≈ß¿“¬„π‡´≈‡¡¡‡∫√π¢ÕßÕ ÿ®‘  „π°“√ªØ‘∫—µ‘
‚¥¬∑—Ë«‰ª®–„™â°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬πÈ”Õÿàπ ‡π◊ËÕß®“°«‘∏’°“√π’È “¡“√∂≈¥§«“¡‡ ’¬À“¬Õ—π‡°‘¥®“°°“√°√–∫«π°“√ √â“ß
º≈÷°πÈ”·¢Áß¢÷Èπ„À¡à  (Re-crystallization) ¢Õß‚¡‡≈°ÿ≈πÈ” ́ ÷Ëß‡°‘¥„π¢≥–∑’ËÕÿ≥À¿Ÿ¡‘¿“¬„πÀ≈Õ¥πÈ”‡™◊ÈÕ‡æ‘Ë¡¢’ÈπÕ¬à“ß™â“Ê
æ√âÕ¡°—∫°“√‡°‘¥§«“¡‡ ’¬À“¬·≈–∂Ÿ°∑”≈“¬„π à«π‡´≈‡¡¡‡∫√π¢ÕßÕ ÿ®‘ º≈∑’Ëµ“¡¡“ §◊Õ §«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢ÕßπÈ”
‡™◊ÈÕµË”≈ß (Vishwanath and Shannon, 2000)  ‚¥¬√“¬ß“π„πµà“ßª√–‡∑»®”π«πÀ≈“¬√“¬ß“π‰¥â· ¥ß„Àâ‡ÀÁπ«à“°“√
≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬«‘∏’°“√µà“ßÊ ¡’º≈µàÕÕ—µ√“°“√º ¡µ‘¥·≈–Õ—µ√“°“√‰¡à°≈—∫ —¥À≈—ßº ¡„π‚§π¡ (Brow, et al., 1982)

°“√»÷°…“„π§√—Èßπ’Èæ∫«à“«‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕ¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘Õ¬à“ß¡’π—¬ ”§—≠
‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘¬—ß§ß¡’§à“¡“°∑’Ë ÿ¥‡¡◊ËÕ∑”°“√≈–≈“¬πÈ”‡™◊ÈÕ∑’Ë 37 Õß»“‡´≈‡´’¬  π“π 30 «‘π“∑’   à«π
°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬πÈ”Õÿàπ 30 ·≈– 25 Õß»“‡´≈‡´’¬  π“π 30 «‘π“∑’ „Àâº≈‰¡à·µ°µà“ß°—π´÷ËßÕ“®®–‰ª‰¥â«à“Õÿ≥À¿Ÿ¡‘
¢ÕßπÈ”∑’Ë„™â„π°“√≈–≈“¬‰¡à·µ°µà“ß°—π¡“° „π¢≥–∑’Ë°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬Õÿâß¡◊Õ¡’º≈∑”„Àâ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õß
µ—«Õ ÿ®‘≈¥≈ß‡À≈◊Õ‡æ’¬ß 10 ‡ªÕ√å‡ Á́πµå‡∑à“π—Èπ ∑—Èßπ’È°“√≈–≈“¬¥â«¬Õÿâß¡◊Õ¡’§«“¡·µ°µà“ß®“°°“√≈–≈“¬¥â«¬πÈ”Õÿàπ
‡π◊ËÕß®“°°“√ —¡º— ∫√‘‡«≥æ◊Èπº‘«¢ÕßÀ≈Õ¥πÈ”‡™◊ÈÕ°—∫Õÿâß¡◊Õ·µ°µà“ß°—∫°“√ —¡º— √–À«à“ßπÈ”°—∫À≈Õ¥πÈ”‡™◊ÈÕ       ‡ªÕ√å‡´Áπµå
°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘∑’ËµË”πà“®–¡’º≈µàÕ°“√º ¡µ‘¥‡¡◊ËÕπ”‰ªº ¡‡∑’¬¡„π¿“§ π“¡  ‚¥¬¡’√“¬ß“π„πª√–‡∑»‰∑¬∑’Ë
· ¥ß„Àâ‡ÀÁπ«à“°“√≈–≈“¬πÈ”‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ π“π 30 «‘π“∑’ ¡’·π«‚πâ¡º ¡µ‘¥¥’°«à“„π¢≥–∑’Ë°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬Õÿâß¡◊Õ
¡’·π«‚πâ¡º ¡µ‘¥µË”°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√≈–≈“¬¥â«¬«‘∏’Õ◊ËπÊ ‚¥¬«—¥º≈®“°°“√π”πÈ”‡™◊ÈÕ∑’Ëºà“π°“√≈–≈“¬«‘∏’µà“ßÊ‰ª
º ¡‡∑’¬¡°—∫·¡à‚§„π¿“§ π“¡ («‘™—¬  ·≈–§≥–, 2532)

º≈∑’Ë‰¥â®“°°“√»÷°…“π’È¡’§«“¡ Õ¥§≈âÕß°—∫°“√·π–π”·≈– àß‡ √‘¡‚¥¬°√¡ª»ÿ —µ«å∑’Ë°”Àπ¥„Àâ∑”°“√
≈–≈“¬πÈ”‡™◊ÈÕ·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘  35-37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 30 «‘π“∑’  °àÕπ∑’Ë®–∑”°“√º ¡‡∑’¬¡ (°√¡ª»ÿ —µ«å,
2547)  ·≈–„°≈â‡§’¬ß°—∫¢âÕ°”Àπ¥¢Õß NAAB (National Association of Animal Breeders) ‰¥â°”Àπ¥«‘∏’°“√
≈–≈“¬πÈ”‡™◊ÈÕ∑’Ë 35-37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 40 «‘π“∑’ (Nebel,  1991)  ¥—ßπ—Èπ°“√≈–≈“¬πÈ”‡™◊ÈÕ¥â«¬«‘∏’°“√¥—ß
°≈à“«®÷ß‡ªìπ«‘∏’°“√∑’Ë‡À¡“– ¡„π°“√ªØ‘∫—µ‘ß“π¥â“πº ¡‡∑’¬¡„π¿“§ π“¡°“√≈–≈“¬πÈ”‡™◊ÈÕ à«π°“√ªíòπÀ≈Õ¥πÈ”‡™◊ÈÕ
¥â«¬¡◊Õ‡ªìπ«‘∏’°“√∑’Ë‰¡à§«√ªØ‘∫—µ‘‡π◊ËÕß®“°§ÿ≥¿“æπÈ”‡™◊ÈÕµË”≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥´÷Ëß®–°√–∑∫µàÕÕ—µ√“°“√º ¡µ‘¥µ“¡¡“
∂÷ß·¡â«à“‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘®–¡’§«“¡ —¡æ—π∏å Ÿß¡“°°—∫Õ—µ√“º ¡µ‘¥ ·µàÕ¬à“ß‰√°Áµ“¡„π°“√»÷°…“§√—Èßπ’È
‡ªìπ°“√µ√«®‡æ’¬ß≈—°…≥–‡¥’¬« ¥—ßπ—Èπ°“√«—¥§ÿ≥¿“æ¢ÕßπÈ”‡™◊ÈÕ‚¥¬„™â°“√µ√«®∑“ß¥â“π§ÿ≥¿“æ¥â«¬«‘∏’Õ◊ËπÊ·≈–°“√
ª√–‡¡‘π®“°°“√π”πÈ”‡™◊ÈÕ∑’Ëºà“π°“√≈–≈“¬¥â«¬«‘∏’µà“ßÊ‰ªº ¡‡∑’¬¡°—∫·¡à‚§®÷ß‡ªìπß“π∑’Ëπà“»÷°…“„π‚Õ°“ µàÕ‰ª

°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“«‘∏’°“√≈–≈“¬πÈ”‡™◊ÈÕ¡’º≈µàÕ‡ªÕ√å‡´Áπµå°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ °“√≈–≈“¬
πÈ”‡™◊ÈÕÕ¬à“ß∂Ÿ°«‘∏’®÷ß‡ªìπ·π«∑“ß∑’Ë§«√ªØ‘∫—µ‘·≈–‰¥â√—∫°“√ àß‡ √‘¡
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Effect of semen thawing methods on sperm progressive motility

Sarawuth Chaiprasat
1
  Winyou Benjaku

2
  Apichart Chartchue

1

Phichitduang Joemplang
1
 and  Veerasak Punyapornwithaya

3

1  Livestock Semen Production Center- Inthanon Royal Project  Maewang ChiangMai
2  ChiangMai  Biotechnology and Artificial Insemination Research Center  ChiangMai  50300
3  Faculty of Veterinary Medicine. ChiangMai University .ChiangMai 50100
*  Corresponding author:  inthanonbc@yahoo.com

Abstract

The objective of this study was to examine the effect of semen thawing method on sperm
progressive motility rate. Ninety six frozen semen straws from one bull were allocated to four treatment
groups (n= 24 per group) in completely random design. Treatments were thawing in warm water at 37 oC
for 30 seconds (GR1), 30oC for 30 seconds (GR2), 25oC for 30 seconds (GR3) and hand surface
temperature for 30 seconds (GR4). Each semen straw was evaluated for progressive motility of sperm
after thawing. The difference of sperm progressive motility rate between treatment groups was analyzed by
analysis of variance with SAS(PROC GLM)program. The result presented that thawing methods signifi-
cantly influenced on sperm progressive motility rate(p<0.05). Semen straws in GR1, GR2, GR3, and
GR4 had the rate of sperm progressive motility 51.04+12.33, 40.41+7.50, 39.79+10.26 and 10.00+8.20
respectively. Highest and Lowest sperm progressive motility rate was founded in GR1 and GR4
respectively . This study presented thawing methods had an evidence effect on sperm progressive motility.

Keywords : semen,   thawing method,  semen progressive motility
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