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Abstract
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THE USE OF FRESH, SALT-STORED AND FROZEN, IMMATURE
AND MATURE OOCYTES, TO ASSESS THE PENETRATION
ABILITY OF PORCINE SPERMATOZOA

The objective of this study was to compare the penetration rate of sperm, collected from two
Landrace Boars A and B, into fresh, salt-stored and frozen, immature and matured oocytes. The first
experiment, performed on immature oocytes, revealed that the penetration rates for the three groups
of oocytes was from Boar A  59.6%(59/99), 78.1%(75/96) and 77.8%(77/99) (p<0.05) and the number
of sperm penetration each oocyte was 2.79±0.42, 2.97±0.29 and 2.29±0.26 respectively (p>0.05).
While for Boar B, the percentages were 65.3%(62/95), 76.8%(73/95) and 77.8%(77/99) with the number
of sperm per oocyte being 2.25±0.28, 3.63±0.42 and 2.57±0.36. The highest values were found in the
salt-stored group (p<0.05). The second experiment involved sperm penetration into in vitro mature
oocytes. No differences were found for the sperm penetration rate and the number of sperm per
oocyte using semen from Boar A which were 85.1%(74/87), 86.1%(56/65) and 89.1%(79/88) and
13.87±1.45, 17.69±2.61 and 14.45±1.75. While for Boar B, the lowest penetration rate was found when
using fresh oocyte, lower than the two other groups; 52.6%(50/95), 67.3%(64/95) and 69.1%(67/
97)(p<0.05). The number of sperm entering each oocyte was also inferior in the fresh oocytes than in
salt-stored and frozen ones; 1.55±0.31, 2.80±0.35 and 2.87±0.40 (p<0.05) respectively. The conclusion
that can be drawn from the experiment is that  a) there are significant differences in the sperm
penetration ability of different the boars used and b) the type of oocytes; immature vs. mature and
fresh  vs. salt-stored vs. frozen influenced the results that were obtained. It maybe possible to apply
such an in vitro penetration assay to determine boar semen fertility under field conditions.
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∫∑§—¥¬àÕ
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°“√„™â‚Õ‚Õ‰´µå™π‘¥ ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áß∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘

·≈–æ√âÕ¡ªØ‘ π∏‘‡æ◊ËÕµ√«® Õ∫§«“¡ “¡“√∂„π°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘æàÕ ÿ°√

®ÿ¥ª√– ß§å„π°“√»÷°…“§√—Èßπ’È‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘¢ÕßæàÕ ÿ°√ “¬æ—π∏ÿå·≈π¥å‡√´ 2 µ—«

(A ·≈– B) ‚¥¬π”‰ªªØ‘ π∏‘°—∫‚Õ‚Õ‰´µå™π‘¥∑’Ë‰¡àæ√âÕ¡ªØ‘ π∏‘ (°“√∑¥≈Õß∑’Ë 1) ·≈–™π‘¥æ√âÕ¡ªØ‘ π∏‘

(°“√∑¥≈Õß∑’Ë 2)  ‚¥¬‡ªìπ‚Õ‚Õ‰´µå 3 ™π‘¥  §◊Õ™π‘¥ ¥  ™π‘¥·™à “√≈–≈“¬‡°≈◊Õ ·≈–™π‘¥·™à·¢Áß

°“√∑¥≈Õß∑’Ë 1 π”‚Õ‚Õ‰´µå∑’Ë‰¡àæ√âÕ¡ªØ‘ π∏‘™π‘¥µà“ßÊ ¡“∑”°“√µ√«® Õ∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ ÿ°√

A æ∫«à“Õ—µ√“°“√‡®“–ºà“π¡’§à“ 59.6% (59/99), 78.1% (75/96) ·≈– 77.8%(77/99)  ”À√—∫‚Õ‚Õ‰´µå ¥ ·™à

 “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áß µ“¡≈”¥—∫ æ∫«à“‚Õ‚Õ‰´µå™π‘¥ ¥¡’Õ—µ√“°“√‡®“–ºà“ππâÕ¬°«à“‚Õ‚Õ‰´µåÕ’° Õß™π‘¥

(p<0.05) ·≈–¡’®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå 2.79±0.42, 2.97±0.29 ·≈– 2.29±0.26 µ—«  ”À√—∫‚Õ‚Õ‰´µå ¥

·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áßµ“¡≈”¥—∫ ´÷Ëßæ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π (p>0.05)  ”À√—∫ ÿ°√ B æ∫«à“Õ—µ√“°“√

‡®“–ºà“π¡’§à“ 65.3% (62/95), 76.8% (73/95) ·≈– 67.0%(65/97) µ“¡≈”¥—∫  ·≈–¡’®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå

2.25±0.28, 3.63±0.42 ·≈– 2.57±0.36 µ—«  ”À√—∫‚Õ‚Õ‰´µå ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áßµ“¡≈”¥—∫ æ∫

«à“‚Õ‚Õ‰´µå™π‘¥·™à “√≈–≈“¬‡°≈◊Õ®–¡’Õ—µ√“°“√‡®“–ºà“π ·≈–®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå Ÿß ÿ¥ (p<0.05)

°“√∑¥≈Õß∑’Ë 2 ∑”°“√‡≈’È¬ß‚Õ‚Õ‰´µå„πæ√âÕ¡ªØ‘ π∏‘„ππÈ”¬“æ√âÕ¡ªÆ‘ π∏‘„πÀ≈Õ¥∑¥≈Õß°àÕπ∑’Ë®–π”‰ª

‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áß ‡¡◊ËÕπ”‚Õ‚Õ‰´µå¥—ß°≈à“«¡“∑”°“√µ√«® Õ∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ ÿ°√ A

æ∫«à“Õ—µ√“°“√‡®“–ºà“π¡’§à“ 85.1%(74/87), 86.1%(56/65) ·≈– 89.1%(79/88) ·≈–®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå

13.87±1.45, 17.69±2.61 ·≈– 14.45±1.75 µ—«  ”À√—∫‚Õ‚Õ‰´µå ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áßµ“¡≈”¥—∫

´÷Ëßæ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π (p > 0.05)   ”À√—∫ ÿ°√ B æ∫«à“Õ—µ√“°“√‡®“–ºà“π¡’§à“πâÕ¬∑’Ë ÿ¥„π°≈ÿà¡‚Õ‚Õ‰´µå

 ¥ 52.6.3%(50/95) ‡ª√’¬∫‡∑’¬∫°—∫‚Õ‚Õ‰´µå∑’Ë·™à “√≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áß 67.3%(64/95) ·≈– 67.0%

(65/97) (p < 0.05) ·≈–¡’®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µåµË”∑’Ë ÿ¥ ‡∑à“°—∫ 1.55±0.31, 2.80±0.35 ·≈– 2.87±0.40 µ—«

(p < 0.05) µ“¡≈”¥—∫ ®“°°“√»÷°…“π’È √ÿª«à“æàÕ ÿ°√·≈–«‘∏’°“√‡°Á∫√—°…“‚Õ‚Õ‰´µå¡’º≈µàÕÕ—µ√“°“√‡®“–ºà“π·≈–®”π«π

Õ ÿ®‘µàÕ‚Õ‚Õ‰´µå ·≈–¡’§«“¡‡ªìπ‰ª‰¥â„π°“√π”«‘∏’π’È‰ª„™â„π°“√µ√«® Õ∫§«“¡·µ°µà“ß¢Õß§«“¡ “¡“√∂„π°“√

‡®“–ºà“π¢Õßµ—«Õ ÿ®‘æàÕ ÿ°√‰¥â

§” ”§—≠ :  ‚Õ‚Õ‰´µå æàÕ ÿ°√ °“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ °“√‡°Á∫√—°…“‚Õ‚Õ‰´µå
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∫∑π”

°“√µ√«® Õ∫§ÿ≥¿“æπÈ”‡™◊ÈÕ¡’§«“¡ ”§—≠¡“°

‚¥¬‡©æ“–„πæàÕæ—π∏ÿå∑’Ë®–π”πÈ”‡™◊ÈÕ‰ª„™â„π°“√º ¡‡∑’¬¡

ª√–‚¬™πå∑’Ë‰¥â®“°°“√µ√«® Õ∫π’È §◊Õ ∑√“∫∂÷ß§«“¡

 ¡∫Ÿ√≥åæ—π∏ÿå¢ÕßæàÕæ—π∏ÿå·µà≈–µ—« §«“¡º‘¥ª°µ‘∑’Ë‡°‘¥

¢÷Èπ°—∫√–∫∫ ◊∫æ—π∏ÿå‡æ»ºŸâ ‚¥¬∑—Ë«‰ª°“√µ√«® Õ∫

§ÿ≥¿“æπÈ”‡™◊ÈÕπ‘¬¡„™â«‘∏’°“√µ√«®¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

Õ—π‰¥â·°à °“√‡§≈◊ËÕπ‰À« (motility) √Ÿª√à“ß≈—°…≥–

(morphology) §«“¡‡¢â¡¢âπ¢Õßµ—«Õ ÿ®‘ °“√µ√«®π—∫

µ—«‡ªìπµ—«µ“¬ ‚¥¬„™â°“√¬âÕ¡ ’¥â«¬«‘∏’°“√µà“ßÊ (Hafez,

1993) √«¡‰ª∂÷ß°“√µ√«® Õ∫§«“¡·¢Áß·√ß¢Õßºπ—ß

‡¬◊ËÕÀÿâ¡ à«πÀ“ß¢Õßµ—«Õ ÿ®‘ (sperm tail membrane

integrity; Nagy et al., 1999) πÕ°®“°«‘∏’¥—ß°≈à“«·≈â«

„πªí®®ÿ∫—π¬—ß‰¥âæ—≤π“‡∑§π‘§µà“ß Ê ∑’Ë„™â„π°“√ª√–‡¡‘π

§ÿ≥¿“æπÈ”‡™◊ÈÕ„πÀ≈Õ¥∑¥≈Õß (in vitro assessment)

Õ—π‰¥â·°à §«“¡·¢Áß·√ß¢Õßºπ—ß‡´≈≈å  (cell membrane

integrity) °“√∫«¡¢Õßµ—«Õ ÿ®‘ (hypoosmotic swelling

test) °“√µ√«® Õ∫°“√„™âæ≈—ßß“π„π°“√‡°‘¥‡¡∑“∫Õ-

≈‘ ¡¢ÕßÕ ÿ®‘∑’Ë¡’™’«‘µ (Resazurin test) §«“¡ “¡“√∂

„π°“√‡°‘¥§“√åª“√å´‘‡µ™—Ëπ (Januskauskas et al., 2000)

°“√‡°‘¥ªØ‘°‘√‘¬“Õ–‚§√‚´¡ (Sirivaidyapong et al.,

2000) √«¡‰ª∂÷ß°“√„™â‡∑§π‘§°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

(in vitro fertilization : IVF ; Larsson and Rodriguez-

Martinez, 2000)

°“√ªØ‘ π∏‘πÕ°√à“ß°“¬‰¥â¡’°“√æ—≤π“·≈–„™â

„π°“√º≈‘µ —µ«å°—π‡ªìπ®”π«π¡“° √«¡‰ª∂÷ß„™â„π°“√

ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ„π —µ«åÀ≈“¬™π‘¥  (Larsson and

Rodriguez-Martinez, 2000) ‡∑§π‘§π’È∑”‰¥â‚¥¬°“√

π”µ—«Õ ÿ®‘¡“ªØ‘ π∏‘°—∫‚Õ‚Õ‰´µå¿“¬πÕ°∑àÕπ”‰¢à

‚¥¬®—¥ ¿“«–·«¥≈âÕ¡„Àâ„°≈â‡§’¬ßµ“¡∏√√¡™“µ‘¡“°

∑’Ë ÿ¥ °àÕπ∑’Ë®–π”µ—«ÕàÕπ∑’Ë‰¥â∑”°“√¬â“¬Ω“°„π·¡à —µ«å

µ—«√—∫µàÕ‰ª «‘∏’°“√‡À≈à“π’È®–‡°’Ë¬«¢âÕß°—∫°“√‡≈’È¬ß‚Õ

‚Õ‰´µåπÕ°√à“ß°“¬ (in vitro maturation: IVM) °“√

ªØ‘ π∏‘πÕ°√à“ß°“¬·≈–°“√‡≈’È¬ßµ—«ÕàÕπ (in vitro

culture: IVC) ‰¥â¡’°“√π”‡∑§π‘§‡À≈à“π’È¡“„™â„π°“√µ√«®

§ÿ≥¿“æπÈ”‡™◊ÈÕ„π¡πÿ…¬å¥â«¬°“√ª√–‡¡‘π§«“¡ “¡“√∂

„π°“√ªØ‘ π∏‘¢Õßµ—«Õ ÿ®‘°—∫‚Õ‚Õ‰´µå¢ÕßÀπŸ·Œ¡

 ‡µÕ√å∑’Ë‡Õ“™—Èπ‡ª≈◊Õ°πÕ°ÕÕ° (zona-free hamster

oocyte) ·≈â«∑”°“√µ√«®À“°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘

(sperm penetration) ∑’Ë‡¢â“‰ª„π‰´‚µæ≈“ ¡¢Õß

‚Õ‚Õ‰´µå √«¡‰ª∂÷ß∑”°“√π—∫®”π«πÕ ÿ®‘∑’Ë‡¢â“ªØ‘ π∏‘

¥â«¬ «‘∏’°“√π’È‡√’¬°«à“ çZona-free hamster testé πÕ°

®“°„™â„π¡πÿ…¬å·≈â«¬—ß “¡“√∂π”¡“„™â„π —µ«å‰¥âÀ≈“¬

™π‘¥ (Yanagimachi, 1984)

„π™à«ß∑’Ëºà“π¡“‰¥â¡’°“√æ—≤π“‡∑§π‘§µà“ßÊ„π

°“√‡°Á∫√—°…“‚Õ‚Õ‰´µå∑’ËÕÿ≥À¿Ÿ¡‘µË” Õ—π‰¥â·°à °“√·™à·¢Áß

¥â«¬°“√≈¥Õÿ≥À¿Ÿ¡‘Õ¬à“ß™â“Ê (slow freezing; Luvoni

and Pellizzari, 2000) °“√·™à·¢Áß·∫∫«‘∑√’øî‡°™—Ëπ

(Vitrification; Vajta, 2000) √«¡‰ª∂÷ß°“√·™à·¢Áß

¥â«¬§«“¡‡√Á« Ÿß Ê (ultrarapid freezing) ÷́Ëß«‘∏’À≈—ßπ’È

‚Õ‚Õ‰´µå®–∂Ÿ°«“ß≈ß∫πµ–·°√ß∑Õß·¥ß (electron

microscopic copper grid) °àÕπ∑’Ë®– —¡º— °—∫ “√

ªÑÕß°—π°“√·™à·¢Áß‚¥¬µ√ß (Martino et al., 1996; Arav

and Zeron, 1997) ‚¥¬Õ“»—¬°“√·∑√°ºà“π¢Õß “√

ªÑÕß°—π°“√·™à·¢Áß ·≈–°“√¥÷ß‡Õ“πÈ”ÕÕ°¡“®“°‡´≈≈å

°àÕπ∑”°“√·™à·¢Áß «‘∏’°“√π’È®–æ∫‡°≈Á¥πÈ”·¢Áß¢÷Èπ∑—Èß

¿“¬„π·≈–¿“¬πÕ°‡´≈≈å (Niemann, 1991) ´÷Ëß«‘∏’°“√

·™à·¢Áß¥â«¬§«“¡‡√Á« Ÿß‰¥â¡’√“¬ß“π∂÷ß§«“¡ ”‡√Á®„π°“√

‡°Á∫√—°…“‚Õ‚Õ‰´µå„π‚§ (Martino et al., 1996)

·≈–„π ÿ°√ (∏«—™™—¬ ·≈–§≥–, 2543; Õπÿ™“ ·≈–§≥–,

2544)

°“√‡°Á∫√—°…“‚Õ‚Õ‰´µåπÕ°®“°°“√·™à·¢Áß·≈â«

‡√“¬—ß “¡“√∂„™â “√≈–≈“¬‡°≈◊Õ„π°“√‡°Á∫√—°…“ «‘∏’π’È

‰¥â¡’°“√æ—≤π“„™â„π —µ«åÀ≈“¬™π‘¥‰¥â·°à ·Œ¡ ‡µÕ√å

(Boatman et al., 1988) °√–µà“¬ (Fayrer-Hosken and

Brackett, 1987)  —µ«åµ√–°Ÿ≈·¡« (Andrews et al.,
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1992; Donoghue et al., 1992) ‚§ (Chian et al.,1991)

 ÿ°√ (Mattioli et al., 1990; Fazeli et al., 1995;

Lynham and Harrisson, 1998) ·≈– ÿπ—¢ (Strom Holst

et al., 2000) ‚¥¬√–¬–‡«≈“„π°“√‡°Á∫√—°…“®–·µ°µà“ß

°—π‰ªµ—Èß·µàπ“π 56 «—π (Boatman et al., 1988) À√◊Õ

Õ“®π“π∂÷ß 6 ‡¥◊Õπ (Fayrer-Hosken and Brackett,

1987) °“√»÷°…“„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“

‡∑§π‘§°“√µ√«® Õ∫§ÿ≥¿“æπÈ”‡™◊ÈÕ ·≈–∑”°“√‡ª√’¬∫

‡∑’¬∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ ÿ°√ ‚¥¬„™â‚Õ‚Õ‰´µå∑’Ë

¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘ ·≈–æ√âÕ¡ªØ‘ π∏‘∑’Ë‡°Á∫√—°…“‰«â

¥â«¬«‘∏’°“√·™à “√≈–≈“¬‡°≈◊Õ ·™à·¢Áß°—∫‚Õ‚Õ‰´µå ¥

«— ¥ÿ·≈–«‘∏’°“√

°“√‡°Á∫‚Õ‚Õ‰´µå

∑”°“√‡°Á∫√—ß‰¢à¢Õß ÿ°√®“°‚√ß¶à“ —µ«å„π‡¢µ

Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥π§√ª∞¡ ‚¥¬‡°Á∫√—ß‰¢à≈ß„ππÈ”

‡°≈◊Õ 0.9% Õÿ≥À¿Ÿ¡‘ 37o´. ®“°π—Èππ”°≈—∫¡“¬—ßÀâÕß

ªØ‘∫—µ‘°“√¿“¬„π 30 π“∑’ ∑”°“√≈â“ßÕ’°§√—Èß¥â«¬πÈ”‡°≈◊Õ

0.9% „™â‡¢Á¡‡∫Õ√å 19 µàÕ°—∫‰´√‘ß§å¢π“¥ 5 ¡≈.

‡®“–¥Ÿ¥¢Õß‡À≈«®“°øÕ≈≈‘ ‡§‘≈¢π“¥ 3-5 ¡¡.

·≈â«‡∑¢Õß‡À≈«≈ß„π®“πæ≈“ µ‘°∑’Ë∫√√®ÿπÈ”¬“‡≈’È¬ß

‚Õ‚Õ‰´µå™π‘¥ TCM 199 Hepes ∑”°“√µ√«®À“

‚Õ‚Õ‰´µå¥â«¬°≈âÕß ‡µÕ√‘‚Õ°”≈—ß¢¬“¬ 10-40 ‡∑à“

∑”°“√‡≈◊Õ°‚Õ‚Õ‰´µå™π‘¥∑’Ë¡’‡´≈≈å§‘«¡Ÿ≈— Àâÿ¡≈âÕ¡√Õ∫

(compact cumulus oocyte : CCO) ¡“≈â“ß„ππÈ”¬“ TCM

199 Hepes Õ’° 3 §√—Èß ®“°π—Èππ”‚Õ‚Õ‰´µå∑’Ë‰¥â¡“

·¬°‡´≈≈å§‘«¡Ÿ≈— ÕÕ°®“°‡ª≈◊Õ° (decoronization)

À≈—ß®“°·™à„π 1% hyarulonidase (Sigma, USA) „π

TCM 199 NaHCO
3
 ∑’ËÕÿ≥À¿Ÿ¡‘ 38.5o´ π“π 30 π“∑’

¥â«¬°“√„™â‰ª‡ªµ¥Ÿ¥‡¢â“ÕÕ°À≈“¬Ê §√—Èß®π‡´≈≈å

§‘«¡Ÿ≈— ∑’ËÕ¬Ÿà≈âÕ¡√Õ∫À≈ÿ¥ÕÕ°¡“®πÀ¡¥ ‚Õ‚Õ‰´µå

¥—ß°≈à“«®—¥‡ªìπ‚Õ‚Õ‰´µå™π‘¥∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘

°“√‡≈’È¬ß‚Õ‚Õ‰´µå„Àâæ√âÕ¡ªÆ‘ π∏‘

π”‚Õ‚Õ‰´µå™π‘¥ CCO ¡“‡≈’È¬ß„ππÈ”¬“ TCM

199 NaHCO
3
+10% FCS ∑’Ë¡’ à«πª√–°Õ∫¢Õß

FSH/LH10 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ ·≈– Estradiol-17β

1 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ „π®“π∑¥≈Õß 4 À≈ÿ¡ „πµŸâ

5%CO
2
 §«“¡™◊Èπ‡µÁ¡∑’Ë ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 38.5o´. π“π

44 ™¡. À≈—ß‡≈’È¬ß‡ √Á® π”¡“≈Õ°‡Õ“‡´≈≈å§‘«¡Ÿ≈— ÕÕ°

À≈—ß·™à„ππÈ”¬“ 1%hyarulonidase „π TCM199

NaHCO
3
 ‚Õ‚Õ‰´µå∑’Ë‰¥â®–‡ªìπ‚Õ‚Õ‰´µå∑’Ë‰¡à¡’‡´≈≈å

§‘«¡Ÿ≈—  ·≈–¡’ polar body ∑’Ëº‘« (√Ÿª∑’Ë 1a)

°“√‡°Á∫√—°…“‚Õ‚Õ‰´µå„π “√≈–≈“¬‡°≈◊Õ

·∫àß‚Õ‚Õ‰´µå™π‘¥∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘∑’Ë‰¥â

®“°¢âÕ1 ¡“‡°Á∫√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õ∑’Ë¡’ à«π

ª√–°Õ∫¢Õß (NH
4
)
2
SO

4
 0.5 M MgCl

2
 0.75 M Hepes

40 mM ª√—∫ pH ‡ªìπ 7.4 √à«¡°—∫ ZnCl
2
 0.2 mM

PVA 0.1 ¡°./¡≈. ∫√√®ÿ ‰«â„π®“πæ≈“ µ‘°™π‘¥ 4

À≈ÿ¡ ‚¥¬‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4o´. π“π 7 «—π

(Lynham and Harrison, 1998) ‡¡◊ËÕ§√∫°”Àπ¥·≈â«

π”‚Õ‚Õ‰´µå¡“≈â“ß¥â«¬πÈ”¬“ phosphate buffer saline

(PBS) ®”π«π 2 §√—Èß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‚Õ‚Õ‰´µå∑’Ë‰¥âπ’È

®—¥‡ªìπ‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„ππÈ”‡°≈◊Õ (√Ÿª∑’Ë 1b)

°“√·™à·¢Áß‚Õ‚Õ‰´µå

·∫àß‚Õ‚Õ‰´µå∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘∑’Ë‰¥â®“°¢âÕ 1

·≈–™π‘¥æ√âÕ¡ªØ‘ π∏‘∑’Ë‰¥â®“°¢âÕ 2 ¡“·¢à·¢Áß ¥â«¬«‘∏’

·™à·¢Áß¥â«¬§«“¡‡√Á« Ÿß∫πµ–·°√ß∑Õß·¥ß (Marivac,

Canada) (√Ÿª∑’Ë 1d)  (∏«—™™—¬ ·≈–§≥–, 2543) ‚¥¬π”

‚Õ‚Õ‰´µå∑—Èß Õß™π‘¥ ¡“≈â“ß„ππÈ”¬“ PBS ∑’Ë¡’ 10%

FCS π“π 5 π“∑’ Àπ÷Ëß§√—Èß°àÕπ∑’Ë®–„ à≈ß„π “√

ªÑÕß°—π°“√·™à·¢Áß™π‘¥ ethylene glycol §«“¡‡¢â¡¢âπ

5 M π“π 30 «‘π“∑’ À≈—ß®“°π—Èππ”‚Õ‚Õ‰´µå«“ß≈ß

∫πµ–·°√ß∑Õß·¥ß·≈–®ÿà¡„π‰π‚µ√‡®π‡À≈«∑’ËÕÿ≥À¿Ÿ¡‘
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√Ÿª∑’Ë 2 a. °“√‡°“–¢Õßµ—«Õ ÿ®‘√Õ∫Ê ‡ª≈’Õ° zona pellucida ·≈–¡’µ—«Õ ÿ®‘∫“ß à«π∑’Ë‡®“–ºà“π™—Èπ‡ª≈◊Õ° µ√«®

¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå; b. º≈°“√¬âÕ¡µ√«®°“√‡®“–ºà“π¢Õß‚Õ‚Õ‰´µå™π‘¥ ¥ æ∫µ—«Õ ÿ®‘∑’Ëµ‘¥ ’ –∑âÕπ· ß;

c. º≈°“√¬âÕ¡µ√«®°“√‡®“–ºà“π¢Õß‚Õ‚Õ‰´µå™π‘¥·™à„ππÈ”‡°≈◊Õ d. º≈°“√¬âÕ¡µ√«®°“√‡®“–ºà“π¢Õß‚Õ‚Õ‰´µå

™π‘¥·™à·¢Áß (x400)

√Ÿª∑’Ë 1 a. ‚Õ‚Õ‰´µå™π‘¥ ¥∑’Ëºà“π°“√≈Õ°‡Õ“‡´≈≈å§‘«¡Ÿ≈— ÕÕ°; b. ‚Õ‚Õ‰´µå∑’Ë·™à„π “√≈–≈“¬‡°≈◊Õ; c. ‚Õ‚Õ‰´µå

¿“¬À≈—ß°“√·™à·¢Áß¥â«¬«‘∏’¥â«¬§«“¡‡√Á« Ÿß (x200); d. ‚Õ‚Õ‰´µå∑’Ë«“ß∫πµ–·°√ß∑Õß·¥ß°àÕπ∑” °“√·™à·¢Áß¥â«¬

«‘∏’¥â«¬§«“¡‡√Á« Ÿß (x100)

a b

c d

a b

c d



34 Thai J. Vet. Med.  Vol. 31 No. 1, 2001

-196o´.  ∑‘Èß‰«â 1-2 π“∑’ ·≈â«π”¡“∑”„Àâ≈–≈“¬„π

 “√≈–≈“¬´Ÿ‚§√ §«“¡‡¢â¡¢âπ 0.5 M 0.25 M ·≈–

0.125 M ·≈–πÈ”¬“ PBS + 10% FCS  π“π¢—ÈπµÕπ

≈– 1 π“∑’ ‚¥¬‚Õ‚Õ‰´µå∑’Ë‰¥â®—¥‡ªìπ‚Õ‚Õ‰´µå™π‘¥

·™à·¢Áß (√Ÿª∑’Ë 1c)

°“√·∫àß°≈ÿà¡‚Õ‚Õ‰´µå

„π·µà≈–°≈ÿà¡ª√–°Õ∫¥â«¬°≈ÿà¡∑¥≈Õß¬àÕ¬ 3

°≈ÿà¡¥—ßπ’È

°“√∑¥≈Õß∑’Ë 1 ‚Õ‚Õ‰´µå™π‘¥∑’Ë¬—ß‰¡àæ√âÕ¡

ªØ‘ π∏‘ (immature oocytes) ·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡§◊Õ

°≈ÿà¡∑’Ë 1 ‚Õ‚Õ‰´µå™π‘¥ ¥ (fresh immature oocytes)

°≈ÿà¡∑’Ë 2 ‚Õ‚Õ‰´µå™π‘¥·™à “√≈–≈“¬‡°≈◊Õ (salt stored

immature oocytes) °≈ÿà¡∑’Ë 3 ‚Õ‚Õ‰´µå™π‘¥·™à·¢Áß

(frozen immature oocytes)

°“√∑¥≈Õß∑’Ë 2 ‚Õ‚Õ‰´µå™π‘¥∑’Ëæ√âÕ¡ªØ‘ π∏‘

(mature oocytes) ·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë 4

‚Õ‚Õ‰´µå™π‘¥ ¥ (fresh mature oocytes) °≈ÿà¡∑’Ë 5

‚Õ‚Õ‰´µå™π‘¥·™à “√≈–≈“¬‡°≈◊Õ (salt-stored mature

oocytes) °≈ÿà¡∑’Ë 6  ‚Õ‚Õ‰´µå™π‘¥·™à·¢Áß (frozen mature

oocytes) ∑”°“√∑¥≈Õß„π·µà≈–°≈ÿà¡®”π«π 5 §√—Èß

(replication) ·µà≈–§√—Èß„™â‚Õ‚Õ‰´µå·µà≈–™π‘¥„π®”π«π

„°≈â‡§’¬ß°—π

°“√‡µ√’¬¡µ—«Õ ÿ®‘

∑”°“√√’¥πÈ”‡™◊ÈÕ®“°æàÕ ÿ°√æ—π∏ÿå·≈π‡√´Õ“¬ÿ

ª√–¡“≥ 1.5-2.0 ªï πÈ”Àπ—° 150-200 °°. ®”π«π 2

µ—« ¥â«¬ hand glove method ·≈â«π”¡“‡®◊Õ®“ß „π

πÈ”¬“≈–≈“¬πÈ”‡™◊ÈÕ™π‘¥ Beltville thawing solution (BTS)

π”πÈ”‡™◊ÈÕ‡®◊Õ®“ß∑’Ëºà“π°“√µ√«® Õ∫«à“¡’§ÿ≥¿“æ πÈ”‡™◊ÈÕ

(Crabo, 1997) ¡“ºà“π¢—ÈπµÕπ§◊Õ

1. ªíòπ·¬°‡Õ“µ–°Õπµ—«Õ ÿ®‘¥â«¬§«“¡‡√Á«

1000g π“π 5 π“∑’ ·≈â«¥Ÿ¥‡Õ“ à«π„ ∑‘Èß‰ª‡À≈◊Õ·µà

µ–°Õπ  ‡µ‘¡πÈ”¬“‡®◊Õ®“ßπÈ”‡™◊ÈÕ™π‘¥ BTS ∑’Ë¡’Õÿ≥À¿Ÿ¡‘

37o´. ≈ß‰ª 1 ¡≈. ‡¢¬à“„Àâ‡¢â“°—π µ√«®Õ—µ√“°“√

‡§≈◊ËÕπ‰À« ®“°π—Èπ¥Ÿ¥‡Õ“ “√≈–≈“¬∑’Ë¡’µ—«Õ ÿ®‘¡“ 200

‰¡‚§√≈‘µ√„ à≈ß‰ª„ππÈ”¬“§“√åª“ ‘́‡µ™—Ëπ™π‘¥ TALP

(bovine albumin 0.006 °./¡≈.  pH 7.2) ®”π«π

1 ¡≈. π”‰ª‡≈’È¬ß„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 38.5o´. ¿“¬„µâ

∫√√¬“°“» 5% CO
2
 ª≈àÕ¬„Àâµ—«Õ ÿ®‘«à“¬¢÷Èπ Ÿàº‘«π“π

4 ™—Ë«‚¡ß

2. ‡¡◊ËÕ§√∫°”Àπ¥·≈â«∑”°“√¥Ÿ¥·¬°µ—«Õ ÿ®‘

 à«π∫πª√–¡“≥ 800 ‰¡‚§√≈‘µ√ ¡“ªíòπÕ’°§√—Èß∑’Ë

1000g π“π 5 π“∑’ ·¬°‡Õ“‡©æ“–µ—«Õ ÿ®‘∑’ËπÕπ°âπ

µ√«®°“√‡§≈◊ËÕπ‰À«·≈–®”π«πÕ ÿ®‘

°“√‡≈’È¬ßµ—«Õ ÿ®‘√à«¡°—∫‚Õ‚Õ‰´µå

π”‚Õ‚Õ‰´µå·µà≈–™π‘¥∑’Ë‰¥â®“°°“√‡µ√’¬¡¥â«¬

«‘∏’µà“ß Ê ¢â“ßµâπ¡“∑”°“√≈â“ß„π  Fertilization  medium

Õ’°§√—Èß°àÕπ∑’Ë®–π”‰ª„ à„πÀ≈ÿ¡¢Õß®“πæ≈“ µ‘°™π‘¥

4 À≈ÿ¡∑’Ë¡’πÈ”¬“ Fertilization medium ∫√√®ÿÕ¬Ÿà®”π«π

20 „∫µàÕÀ≈ÿ¡ ®“°π—Èππ”µ—«Õ ÿ®‘¡“ª√—∫§«“¡‡¢â¡¢âπ

„Àâ‰¥â‡∑à“°—∫ 1x10b µ—«/¡≈. ·≈–„ à≈ß„πÀ≈ÿ¡¢Õß

®“πæ≈“ µ‘°™π‘¥ 4 À≈ÿ¡ ∑’Ë¡’‚Õ‚Õ‰´µå·µà≈–™π‘¥∫√√®ÿ

Õ¬Ÿàπ“π 18 ™—Ë«‚¡ß „πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 38.5o´. ¿“¬„µâ

∫√√¬“°“» 5% CO
2
 ·≈–§«“¡™◊Èπ‡µÁ¡∑’Ë (¡ß§≈ ·≈–

§≥–, 2536)

°“√µ√«® Õ∫º≈

À≈—ß®“°‡≈’È¬ßµ—«Õ ÿ®‘√à«¡°—∫‚Õ‚Õ‰´µå§√∫ 18

™—Ë«‚¡ß ·≈â« π”‚Õ‚Õ‰´µå¡“≈â“ß„ππÈ”¬“ TCM 199

Hepes ®”π«π 2 §√—Èß ®“°π—Èπ∑”°“√≈Õ°µ—«Õ ÿ®‘ à«π

‡°‘π∑’Ëµ‘¥°—∫ºπ—ß¢Õß zona pellucida ÕÕ°‚¥¬°“√ºà“π

‡¢â“ÕÕ°„π‰ª‡ªµ∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß„°≈â‡§’¬ß

°—∫‚Õ‚Õ‰´µåÀ≈“¬ Ê §√—Èß ®“°π—Èπ∑”°“√µ√÷ß (fixation)

„π 0.1% formaldehyde π“π 5-10 π“∑’ °àÕπ∑’Ë®–∑”

°“√≈â“ß¥â«¬ PBS ®”π«π 2 §√—Èß ∑”°“√¬âÕ¡¥â«¬ Hoechst

33342 (Sigma, USA) ¢π“¥ 10 ‰¡‚§√°√—¡/¡≈. π“π
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3-5 π“∑’ µ“¡«‘∏’∑’Ë¥—¥·ª≈ß®“° Pursel ·≈–§≥– (1985)

·≈â« π”‰ª àÕß‡æ◊ËÕµ√«®π—∫®”π«πµ—«Õ ÿ®‘∑’Ë‡®“–ºà“πºπ—ß

zona pellucida ·≈–∑’Ë‡¢â“‰ª„π‰´‚µæ≈“ ¡ ¿“¬„µâ

°≈âÕß®ÿ≈∑√√»πå™π‘¥ø≈ŸÕÕ‡√ ‡´πµå ∑”°“√∂à“¬¿“æ

‡°Á∫∫—π∑÷°‰«â

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

∑”°“√π—∫®”π«πÕ ÿ®‘∑’Ë‡®“–ºà“πºπ—ß‚´πà“‡æ≈

≈Ÿ´‘¥â“ ·≈–∑’Ë‡¢â“‰ª„π‰´‚µæ≈“ ¡ „π·µà≈–°≈ÿà¡°“√

∑¥≈ÕßÀ“§à“‡©≈’Ë¬ (mean±SEM) ·≈â«π”¡“‡ª√’¬∫

‡∑’¬∫„π·µà≈–°≈ÿà¡‚¥¬„™â«‘∏’ Analysis of Variance

(ANOVA) ™π‘¥∑“ß‡¥’¬« ·≈–‡ª√’¬∫‡∑’¬∫®”π«π¢Õß

‚Õ‚Õ‰´µå·µà≈–™π‘¥∑’Ë∂Ÿ°‡®“–ºà“π‚¥¬„™â«‘∏’ Chi-square

„™â‚ª√·°√¡ SPSS ‡«Õ√å™—Ëπ 9.05

º≈

À≈—ß®“°‡≈’È¬ß‚Õ‚Õ‰´µå√à«¡°—∫µ—«Õ ÿ®‘·≈â«®–

æ∫«à“¡’µ—«Õ ÿ®‘®”π«π¡“°Õ¬Ÿà√Õ∫ Ê ‡ª≈◊Õ°Àÿâ¡ ‚´πà“

‡æ≈≈Ÿ´‘¥â“ (√Ÿª∑’Ë 2a) ·≈–¡’∫“ß à«π∑’Ë‡®“–ºà“π‡ª≈◊Õ°

‡¢â“‰ª„π‰´‚µæ≈“ ¡  ´÷Ëß “¡“√∂µ√«®À≈—ß¬âÕ¡ ’

®“°º≈°“√»÷°…“°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ ÿ°√

æ—π∏ÿå·≈π‡√´ ( ÿ°√ A) ‚¥¬„™â‚Õ‚Õ‰´µå™π‘¥∑’Ë¬—ß‰¡à

æ√âÕ¡ªØ‘ π∏‘∑—Èß™π‘¥ ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áß

(√Ÿª∑’Ë 2b, c ·≈– d) º≈∑’Ë‰¥âæ∫«à“Õ—µ√“°“√‡®“–ºà“π

¢Õßµ—«Õ ÿ®‘„π‚Õ‚Õ‰´µå∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘¡’§à“‡∑à“

°—∫ 59.6%, 78.1% ·≈– 77.8%  ”À√—∫‚Õ‚Õ‰´µå

™π‘¥ ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áßµ“¡≈”¥—∫ ‡¡◊ËÕ

∑”°“√∑¥ Õ∫§à“∑“ß ∂‘µ‘æ∫«à“Õ—µ√“°“√‡®“–ºà“π¢Õß

Õ ÿ®‘„π‚Õ‚Õ‰´µå™π‘¥ ¥¡’§à“πâÕ¬°«à“Õ¬à“ß¡’π—¬ ”§—≠

(p < 0.05) ‡¡◊ËÕ‡∑’¬∫°—∫‚Õ‚Õ‰´µå∑’Ë‡À≈◊ÕÕ’° 2 ™π‘¥

(µ“√“ß∑’Ë 1) „π¢≥–∑’Ë§à“‡©≈’Ë¬¢Õßµ—«Õ ÿ®‘µàÕ‚Õ‚Õ‰´µå

∑—Èß 3 ™π‘¥¡’§à“ 2.79 ± 0.42, 2.97 ± 0.29 ·≈–

2.29 ± 0.26 µ—«  ”À√—∫‚Õ‚Õ‰´µå™π‘¥ ¥ ·™à “√

≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áßµ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√∑¥ Õ∫

§à“∑“ß ∂‘µ‘æ∫«à“§à“‡©≈’Ë¬¢Õßµ—«Õ ÿ®‘∑’Ëºà“π‡¢â“‰ª„π

‚Õ‚Õ‰´µå∑—Èß 3 ™π‘¥‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠ (p > 0.05) ¥—ßµ“√“ß∑’Ë 1

‡¡◊ËÕ∑”°“√∑¥ Õ∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ ( ÿ°√

A) ‚¥¬„™â‚Õ‚Õ‰´µå™π‘¥∑’Ëæ√âÕ¡ªÆ‘ π∏‘∑—Èß™π‘¥ ¥

                                                           ®”π«π            ®”π«π          §à“‡©≈’Ë¬®”π«π   ®”π«πµ—«Õ ÿ®‘

                ™π‘¥¢Õß‚Õ‚Õ‰´µå                    ‚Õ‚Õ‰´µå          ‚Õ‚Õ‰´µå              Õ ÿ®‘µàÕ       (µË” ÿ¥- Ÿß ÿ¥)

                                                        ∑’Ëµ√«® Õ∫       ∑’Ë∂Ÿ°‡®“–ºà“π         ‚Õ‚Õ‰´µå
1

                                                                                  (%)

™π‘¥ ¥ 99 59 (59.6)a 2.79 ± 0.42 0-21

‰¡àæ√âÕ¡ªØ‘ π∏‘ ™π‘¥·™à “√≈–≈“¬‡°≈◊Õ 96 75 (78.1)b 2.97 ± 0.29 0-15
™π‘¥·™à·¢Áß 99 77 (77.8)b 2.29 ± 0.26 0-14

™π‘¥ ¥ 87 74 (85.1) 13.87 ± 1.45 0-43
æ√âÕ¡ªØ‘ π∏‘ ™π‘¥·™à “√≈–≈“¬‡°≈◊Õ 65 56 (86.1) 17.69 ± 2.61 0-80

™π‘¥·™à·¢Áß 88 79 (89.8) 14.45 ± 1.75 0-70

1mean ± SEM
µ—«Õ—°…√∑’Ë·µ°µà“ß°—π· ¥ß∂÷ß§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)

µ“√“ß∑’Ë 1 º≈°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘®“° ÿ°√A
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√Ÿª∑’Ë 3  °√“ø‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√‡®“–ºà“π„π‚Õ‚Õ‰´µå™π‘¥µà“ßÊ „πæàÕ ÿ°√ A

µ“√“ß∑’Ë 2  °“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘®“° ÿ°√ B

                                                           ®”π«π            ®”π«π          §à“‡©≈’Ë¬®”π«π   ®”π«πµ—«Õ ÿ®‘

                ™π‘¥¢Õß‚Õ‚Õ‰´µå                    ‚Õ‚Õ‰´µå          ‚Õ‚Õ‰´µå              Õ ÿ®‘µàÕ       (µË” ÿ¥- Ÿß ÿ¥)

                                                        ∑’Ëµ√«® Õ∫       ∑’Ë∂Ÿ°‡®“–ºà“π         ‚Õ‚Õ‰´µå
1

                                                                                  (%)

™π‘¥ ¥ 95 62 (65.3)a 2.25 ± 0.28c 0-11

‰¡àæ√âÕ¡ªØ‘ π∏‘ ™π‘¥·™à “√≈–≈“¬‡°≈◊Õ 95 73 (76.8)b 3.63 ± 0.42d 0-20

™π‘¥·™à·¢Áß 97 65 (67.0)b 2.57 ± 0.36c 0-21

™π‘¥ ¥ 95 50 (52.6)a 1.55 ± 0.31c 0-20

æ√âÕ¡ªØ‘ π∏‘ ™π‘¥·™à “√≈–≈“¬‡°≈◊Õ 95 64 (67.3)b 2.80 ± 0.35d 0-13

™π‘¥·™à·¢Áß 97 67 (69.1)b 2.87 ± 0.40d 0-24

1mean ± SEM

µ—«Õ—°…√∑’Ë·µ°µà“ß°—π· ¥ß∂÷ß§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)

fresh salt frozen

100

80

60

40

20

0

immature

mature

%
 p

en
et

ra
te

d 
oo

cy
te



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 31 ©∫—∫∑’Ë 1, 2544 37

·™à “√≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áß æ∫«à“Õ—µ√“°“√‡®“–ºà“π

¢Õßµ—«Õ ÿ®‘„π‚Õ‚Õ‰´µå∑—Èß 3 ™π‘¥¡’§à“ ‡∑à“°—∫ 85.1%,

86.2% ·≈– 89.8%  ”À√—∫‚Õ‚Õ‰´µå™π‘¥ ¥ ·™à “√

≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áßµ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√∑¥ Õ∫

∑“ß ∂‘µ‘æ∫«à“Õ—µ√“°“√‡®“–ºà“π¢Õß‚Õ‚Õ‰´µå∑—Èß 3 ™π‘¥

‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p > 0.05) ¥—ß

µ“√“ß∑’Ë 1 „π¢≥–∑’Ë§à“‡©≈’Ë¬¢Õß®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå

¡’§à“‡∑à“°—∫ 13.87±1.45, 17.69±2.61 ·≈–

14.45±1.75 µ—«  ”À√—∫‚Õ‚Õ‰´µå™π‘¥ ¥ ·™à “√

≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áßµ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√∑¥ Õ∫

§à“∑“ß ∂‘µ‘æ∫«à“§à“‡©≈’Ë¬¢Õß®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå

‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p > 0.05) ¥—ß

· ¥ß„πµ“√“ß∑’Ë 1 º≈‡ª√’¬∫‡∑’¬∫°“√‡®“–ºà“π¢Õß‚Õ

‚Õ‰´µå™π‘¥∑’Ë‰¡àæ√âÕ¡ªØ‘ π∏‘·≈–™π‘¥æ√âÕ¡ªØ‘ π∏‘

¢ÕßæàÕ ÿ°√ A · ¥ß„π√Ÿª∑’Ë 3

„π°“√∑¥ Õ∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘Õ’°µ—«

Àπ÷Ëß ( ÿ°√ B) ‚¥¬„™â‚Õ‚Õ‰´µå™π‘¥∑’Ë‰¡àæ√âÕ¡ªÆ‘ π∏‘

∑—Èß™π‘¥ ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áß æ∫«à“

Õ—µ√“°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘„π‚Õ‚Õ‰´µå∑—Èß 3 ™π‘¥¡’

§à“‡∑à“°—∫ 65.3%, 76.8 % ·≈– 67%  ”À√—∫‚Õ‚Õ-

‰´µå™π‘¥ ¥ ·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áßµ“¡≈”¥—∫

‡¡◊ËÕ∑”°“√∑¥ Õ∫∑“ß ∂‘µ‘æ∫«à“Õ—µ√“°“√‡®“–ºà“π„π

‚Õ‚Õ‰´µå™π‘¥·™à “√≈–≈“¬‡°≈◊Õ®–¡’§à “ Ÿß ÿ¥

(p < 0.05) „π¢≥–∑’Ë§à“‡©≈’Ë¬¢Õß®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ-

‰´µå ¡’§à“‡∑à“°—∫ 2.25±0.28, 3.63±0.42 µ—« ·≈–

2.57±0.36 µ—«  ”À√—∫‚Õ‚Õ‰´µå™π‘¥ ¥ ·™à “√

≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áßµ“¡≈”¥—∫‡¡◊ËÕ∑”°“√∑¥ Õ∫

§à“∑“ß ∂‘µ‘æ∫«à“§à“‡©≈’Ë¬¢Õß®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå

∑’Ë·™à„π “√≈–≈“¬‡°≈◊Õ¡’§à“¡“°∑’Ë ÿ¥ (p < 0.05) ¥—ß

µ“√“ß∑’Ë 2
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‡¡◊ËÕ∑”°“√∑¥ Õ∫°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘ ( ÿ°√

B) ‚¥¬„™â‚Õ‚Õ‰´µå™π‘¥∑’Ëæ√âÕ¡ªÆ‘ π∏‘∑—Èß™π‘¥ ¥

·™à “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áß æ∫«à“Õ—µ√“°“√‡®“–

ºà“π¢Õßµ—«Õ ÿ®‘„π‚Õ‚Õ‰´µå∑—Èß 3 ™π‘¥¡’§à“‡∑à“°—∫

52.6%, 67.3% ·≈– 69.1%  ”À√—∫‚Õ‚Õ‰´µå™π‘¥

 ¥ ·™à “√≈–≈“¬‡°≈◊Õ·≈–·™à·¢Áßµ“¡≈”¥—∫ ‡¡◊ËÕ∑”

°“√∑¥ Õ∫∑“ß ∂‘µ‘æ∫«à“Õ—µ√“°“√‡®“–ºà“π„π‚Õ‚Õ‰´µå

™π‘¥ ¥®–¡’§à“πâÕ¬ ÿ¥ (p < 0.05) ¥—ßµ“√“ß∑’Ë 2 „π

¢≥–∑’Ë§à“‡©≈’Ë¬¢Õß®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå¡’§à“‡∑à“°—∫

1.55±0.31, 2.80±0.35 ·≈– 2.87±0.40 µ—«

 ”À√—∫‚Õ‚Õ‰´µå™π‘¥ ¥ ·™à “√≈–≈“¬‡°≈◊Õ·≈–·™à

·¢Áßµ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√∑¥ Õ∫§à“∑“ß ∂‘µ‘æ∫«à“§à“

‡©≈’Ë¬¢Õß®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µå™π‘¥ ¥¡’§à“πâÕ¬ ÿ¥

‡™àπ‡¥’¬«°—π (p < 0.05) ¥—ßµ“√“ß∑’Ë 2

º≈‡ª√’¬∫‡∑’¬∫°“√‡®“–ºà“π¢Õß‚Õ‚Õ‰´µå™π‘¥

∑’Ë‰¡àæ√âÕ¡ªØ‘ π∏‘·≈–™π‘¥æ√âÕ¡ªØ‘ π∏‘¢ÕßæàÕ ÿ°√ B

· ¥ß„π√Ÿª∑’Ë 4

«‘®“√≥å

°“√π”‡∑§π‘§°“√ªØ‘ π∏‘¿“¬πÕ°√à“ß°“¬¡“

ª√–¬ÿ°µå„™â„π°“√ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ‚¥¬¥Ÿ®“°°“√

‡®“–ºà“π¢Õßµ—«Õ ÿ®‘æ∫«à“¡’ª√–‚¬™πåÕ¬à“ß¡“° ‡π◊ËÕß

®“°°“√µ√«®√Ÿª√à“ß≈—°…≥–¿“¬πÕ° ·≈–Õ—µ√“°“√

‡§≈◊ËÕπ‰À«‰¡à “¡“√∂∫àß∂÷ß§«“¡ “¡“√∂„π°“√ªØ‘ π∏‘

·≈–º≈∑’Ë‰¥âÀ≈—ß®“°π”‰ªº ¡æ—π∏ÿå°—∫·¡à ÿ°√‰¥â

‚¥¬¡ß§≈·≈–§≥– (2539) æ∫«à“πÈ”‡™◊ÈÕ ÿ°√·¡â®–¡’

Õ—µ√“°“√‡§≈◊ËÕπ‰À«„°≈â‡§’¬ß°—π §◊Õ ª√–¡“≥ 70-80%

·µà®–„Àâ§«“¡·µ°µà“ß°—π„π·ßà¢ÕßÕ—µ√“°“√·∫àßµ—«

¢Õßµ—«ÕàÕπÀ≈—ßπ”πÈ”‡™◊ÈÕπ—Èπ‰ªªÆ‘ π∏‘°—∫µ—«Õ ÿ®‘„π

À≈Õ¥∑¥≈ÕßÕ¬à“ß¡’π—¬ ”§—≠ ´÷ËßÕ—µ√“°“√·∫àßµ—«¥—ß

°≈à“«‡ªìπ«‘∏’Àπ÷Ëß∑’Ë∫àß™’È∂÷ß§«“¡ “¡“√∂„π°“√ªØ‘ π∏‘

πÕ°®“°π’È°“√µ√«® Õ∫„πÀ≈Õ¥∑¥≈Õß®–™à«¬¬àπ

√–¬–‡«≈“„π°“√∑¥ Õ∫ √«¡‰ª∂÷ß‡ ’¬§à“„™â®à“¬„π°“√

∑¥ Õ∫πâÕ¬≈ß (Larsson and Rodriguez-Martinez,

2000)

°“√»÷°…“„π§√—Èßπ’Èæ∫«à“Õ—µ√“°“√‡®“–ºà“π¢Õß

µ—«Õ ÿ®‘„π‚Õ‚Õ‰´µå∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘ ·≈–æ√âÕ¡

ªØ‘ π∏‘∑’Ë‡°Á∫√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õ®–¡’§à“ Ÿß‡¡◊ËÕ

‡∑’¬∫°—∫Õ—µ√“°“√‡®“–ºà“π„π‚Õ‚Õ‰´µå ¥  ∑—Èßπ’È ‡π◊ËÕß

®“° à«πª√–°Õ∫¢Õß “√≈–≈“¬‡°≈◊Õ¡’º≈„π°“√∑”≈“¬

°≈‰°„π°“√ªÑÕß°—π°“√‡°‘¥µ—«Õ ÿ®‘À≈“¬µ—« (polyspermy)

‰¥â (Boatman et al.,1988) ∑”„Àâ§«“¡ “¡“√∂„π°“√

‡®“–ºà“π‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ¡’§à“

¡“°¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫∑’Ë Andrew ·≈–§≥– (1992)

‰¥â∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫®”π«πÕ ÿ®‘¢Õß·¡«¥“«

(leopard cat) ∑’Ëºà“π‡¢â“‰ª„π™—Èπ¢Õß perivitelline space

¢Õß‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õ¡’§à“¡“°

°«à“‚Õ‚Õ‰´µå™π‘¥ ¥ „π¢≥–∑’Ë§«“¡ “¡“√∂„π

°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘·¡«∫â“π (domestic cat) „π

‚Õ‚Õ‰´µå∑—Èß Õß™π‘¥‰¡à¡’§«“¡·µ°µà“ß°—π (Andrew et

al., 1992)

º≈°“√»÷°…“„π§√—Èßπ’È‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫

®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ‰´µåæ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π

√–À«à“ß«‘∏’„π°“√‡°Á∫√—°…“¢Õß‚Õ‚Õ‰´µå∑—Èß™π‘¥‰¡à

æ√âÕ¡ªØ‘ π∏‘ ·≈–æ√âÕ¡ªØ‘ π∏‘ ”À√—∫ ÿ°√ A „π

¢≥–∑’Ë¡’§«“¡·µ°µà“ß„π ÿ°√ B ÷́Ëß∫àß™’È„Àâ‡ÀÁπ«à“æàÕ

 ÿ°√∑’Ë¡’§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå∑’Ë·µ°µà“ß°—π®–„Àâº≈„π°“√

‡®“–ºà“π·≈–Õ—µ√“°“√ªØ‘ π∏‘∑’Ë·µ°µà“ß°—π‰ª (¡ß§≈

·≈–§≥–, 2539; Fazeli et al.,1995; Gadea et al.,

1998) ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫®”π«πÕ ÿ®‘µàÕ‚Õ‚Õ

‰´µå∑’Ë‰¥â®“°º≈°“√»÷°…“ º≈∑’Ë‰¥âæ∫«à“¡’®”π«ππâÕ¬

°«à“º≈°“√»÷°…“∑’Ë‰¥â®“°√“¬ß“πÕ◊ËπÊ (Martinez et al.,

1993; Ivanova and Mollova, 1993; Matas et al.,

1996; Gadea et al., 1998) ‡π◊ËÕß¡“®“°§«“¡‡¢â¡¢âπ

¢Õßµ—«Õ ÿ®‘∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’®”π«ππâÕ¬°«à“°“√

»÷°…“¥—ß°≈à“«¢â“ßµâπ ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß

Martinez ·≈–§≥– (1993) ∑’Ë°≈à“«‰«â«à“‡¡◊ËÕ‡æ‘Ë¡§«“¡

‡¢â¡¢âπ¢Õßµ—«Õ ÿ®‘¡“°¢÷Èπ®–∑”„ÀâÕ—µ√“°“√‡®“–ºà“π
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·≈–®”π«πµ—«Õ ÿ®‘µàÕ‚Õ‚Õ‰´µå Ÿß¢÷Èπ §«“¡·µ°µà“ß

¥—ß°≈à“«π’ÈπÕ°®“°§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢ÕßæàÕ ÿ°√·≈â«

§«“¡º—π·ª√ “¡“√∂‡°‘¥®“°‚Õ‚Õ‰´µå‰¥âÕ’°¥â«¬ ‡™àπ

§ÿ≥¿“æ¢Õß‚Õ‚Õ‰´µå∑’Ë·µ°µà“ß°—π (Fazeli et al., 1993)

‚¥¬‚Õ‚Õ‰´µå∑’Ë¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‰¡à‡∑à“°—π®–¡’

§«“¡ “¡“√∂„π°“√‡®“–ºà“πµà“ß°—π ‚¥¬ Matas ·≈–

§≥– (1996) √“¬ß“π‰«â«à“‚Õ‚Õ‰´µå∑’Ë¡’¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß¡“°°«à“ 105 ‰¡‚§√‡¡µ√®–¡’®”π«πÕ ÿ®‘µàÕ

‚Õ‚Õ‰´µå Ÿß¢÷Èπ ·≈–¡’®”π«π¡“°∑’Ë ÿ¥‡¡◊ËÕ„™â‚Õ‚Õ‰´µå

∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¡“°°«à“ 116 ‰¡‚§√‡¡µ√

πÕ°®“°π’È‚Õ‚Õ‰´µå∑’Ë‰¥â¡“®“°·¡à ÿ°√∑’Ë¡’Õ“¬ÿµà“ß°—π

®–¡’º≈µàÕ§«“¡ “¡“√∂„π°“√ªØ‘ π∏‘∑’Ë·µ°µà“ß°—π ‚¥¬

OûBrien ·≈–§≥– (2000) ∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫

∂÷ß§«“¡ “¡“√∂„π°“√‡®√‘≠¢Õß‚Õ‚Õ‰´µå®πæ√âÕ¡

ªØ‘ π∏‘ ·≈–§«“¡ “¡“√∂„π°“√ªØ‘ π∏‘√–À«à“ß

‚Õ‚Õ‰´µå∑’Ë‡°Á∫¡“®“° ÿ°√ “«·≈–·¡à ÿ°√ º≈∑’Ë‰¥âæ∫

«à“°“√‡¢â“ªØ‘ π∏‘¢Õßµ—«Õ ÿ®‘À≈“¬µ—«„π ÿ°√ “«®–¡’

¡“°°«à“‚Õ‚Õ‰´µå∑’Ë‰¥â¡“®“°·¡à ÿ°√

‡¡◊ËÕ∑”°“√ —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚Õ‚Õ‰´µå

∑’Ë‡°Á∫√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õ æ∫«à“‡°‘¥°“√À¥µ—«

¢Õß‰´‚µæ≈“ ¡‚¥¬‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õßºπ—ß

zona pellucida ≈—°…≥–π’È “¡“√∂æ∫‰¥â„π‚Õ‚Õ‰´µå

¢Õß‚§‡™àπ‡¥’¬«°—π (Chian et al., 1991) Strom Holst

·≈–§≥– (2000) ‰¥â∑”°“√»÷°…“∂÷ß√–¥—∫‚§√ß √â“ß¢Õß

‚Õ‚Õ‰´µå ÿπ—¢∑’Ë‡°Á∫√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õæ∫«à“

ºπ—ß¢Õß zona pellucida ¡’§«“¡Àπ“≈¥πâÕ¬≈ß‡¡◊ËÕ

‡∑’¬∫°—∫‚Õ‚Õ‰´µå ¥ πÕ°®“°π’È Chian ·≈–§≥–

(1991) √“¬ß“π‰«â«à“ “√≈–≈“¬‡°≈◊Õ∑’Ë¡’ à«πª√–°Õ∫

∑’Ë·µ°µà“ß°—π®–‰¡à¡’º≈µàÕ§«“¡ “¡“√∂„π°“√‡®“–ºà“π

¢Õßµ—«Õ ÿ®‘

°“√‡°Á∫√—°…“‚Õ‚Õ‰´µå‚¥¬«‘∏’°“√·™à·¢Áß “¡“√∂

∑”‰¥âÀ≈“¬«‘∏’ (Niemann, 1991) °“√»÷°…“„π§√—Èßπ’È‰¥â

„™â«‘∏’ ultra-rapid freezing ‡π◊ËÕß®“°°“√·™à·¢Áß«‘∏’π’È¡’

Õ—µ√“°“√‡°‘¥ ¿“ææ√âÕ¡ªØ‘ π∏‘·≈–°“√·∫àßµ—«∂÷ß

√–¬–∫≈“ ‚µ ’́  Ÿß°«à“°“√·™à·¢Áß·∫∫≈¥Õÿ≥À¿Ÿ¡‘™â“Ê

(Martino et al., 1996) ¡’°“√∑”≈“¬Õ—π‡π◊ËÕß¡“®“°§«“¡

‡¬ÁππâÕ¬ ¥â«¬‡Àµÿº≈∑’Ë‚Õ‚Õ‰´µå·¢«π≈Õ¬Õ¬Ÿà„π “√

≈–≈“¬∑’Ë¡’ “√ªÑÕß°—π°“√·™à·¢Áß„πª√‘¡“≥πâÕ¬ ·≈–

„™â√–¬–‡«≈“„π°“√·™à·¢Áß —Èπ¡“° ‡æ√“–Õ—µ√“¢Õß°“√

≈¥Õÿ≥À¿Ÿ¡‘‡√Á«¡“° ®÷ß‡ªìπ°“√™à«¬≈¥°“√‡°‘¥‡°≈Á¥πÈ”·¢Áß

∑’Ë®–∑”≈“¬‡´≈≈å‰¥â ( Shaw et al., 2000; Vajta, 2000)

‡¡◊ËÕ∑”°“√ —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚Õ‚Õ‰´µå∑’Ë‡°‘¥

¢÷Èπæ∫«à“„π∫“ß‚Õ‚Õ‰´µå®–‡°‘¥°“√∫‘¥‡∫’È¬«¢Õßºπ—ß

zona pellucida À√◊Õ‡°‘¥°“√√—Ë«¢Õß‰´‚µæ≈“ ¡ÕÕ°

¡“¿“¬πÕ°‡´≈≈å  ́ ÷Ëßæ∫‰¥â‡™àπ°—π„π√“¬ß“π¢Õß Dhali

·≈–§≥– (2000) ∑’Ë‰¥â∑”°“√»÷°…“„π°√–∫◊Õ Fuku

·≈–§≥– (1995) ‰¥â»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¥â«¬°≈âÕß

®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ„π‚Õ‚Õ‰´µå∑—Èß™π‘¥‰¡àæ√âÕ¡

ªØ‘ π∏‘ ·≈–æ√âÕ¡ªØ‘ π∏‘‡¡◊ËÕ∑”°“√·™à·¢Áß„π‚§æ∫

«à“‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß microvilli, cortical granules

·≈– °“√‡®√‘≠¢Õß vesicle ¿“¬„π‚Õ‚Õ‰´µå  πÕ°®“°

π’Èºπ—ß¢Õß zona pellucida ®“°‚Õ‚Õ‰´µå™π‘¥æ√âÕ¡

ªØ‘ π∏‘‡°‘¥°“√‡ ’¬À“¬‡æ‘Ë¡¢÷ÈπÕ—π‡π◊ËÕß¡“®“°°“√≈¥≈ß

¢Õß cortical granules

®“°°“√»÷°…“§√—È ßπ’È ®– ‡ÀÁπ§«“¡·µ°µà “ß

√–À«à“ß®”π«πµ—«Õ ÿ®‘∑’Ë‡®“–ºà“π‚Õ‚Õ‰´µå√–À«à“ßæàÕ

æ—π∏ÿå ÿ°√ A ·≈– B „π°√≥’¢Õß‚Õ‚Õ‰´µå™π‘¥æ√âÕ¡

ªØ‘ π∏‘∑’Ë· ¥ß„πµ“√“ß∑’Ë 2 ·≈– 4 · ¥ß«à“æàÕ ÿ°√

·µà≈–µ—«·¡â®–¡’¿“æ≈—°…≥å¢Õß°“√‡§≈◊ËÕπ‰À«·≈–

‡ªÕ√å‡´πµåµ—«Õ ÿ®‘∑’Ëª°µ‘ ·µà®–¡’§«“¡ “¡“√∂„π°“√

‡®“–ºà“π∑’Ëµà“ß°—πÕÕ°‰ª ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß

Techakumphu ·≈–§≥– (1999) ∑’Ëæ∫«à“Õ—µ√“°“√

·∫àßµ—«·≈–Õ—µ√“°“√‡®√‘≠¢Õßµ—«ÕàÕπ‡ªìπ√–¬–¡Õ√Ÿ≈à“

®–·µ°µà“ß°—π„πæàÕ ÿ°√·µà≈–µ—«À≈—ßπ”‡Õ“πÈ”‡™◊ÈÕ‰ª

ªØ‘ π∏‘πÕ°√à“ß°“¬ πÕ°®“°π’È¬—ßæ∫«à“πÈ”‡™◊ÈÕ¢ÕßæàÕ

 ÿ°√·µà≈–µ—«®–¡’§«“¡∑π∑“πµàÕ°“√‡°Á∫·™à‡¬Áπ∑’Ë 15o´

·≈–·™à·¢Áß·µ°µà“ß°—π ´÷Ëß‡¡◊ËÕπ”‰ªªØ‘ π∏‘πÕ°

√à“ß°“¬°Á®–„ÀâÕ—µ√“°“√·∫àßµ—«¢Õßµ—«ÕàÕπ∑’Ë·µ°µà“ß°—π
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(®ß°≈«√√≥ ·≈–§≥–, 2542) ¥—ßπ—Èπß“π«‘®—¬¢—ÈπµàÕ

‰ª‡æ◊ËÕπ”«‘∏’°“√π’È‰ªª√—∫„™â°—∫ø“√å¡ ÿ°√®÷ß§«√¡’°“√

»÷°…“‚¥¬„™âπÈ”‡™◊ÈÕ®“°æàÕæ—π∏ÿå ÿ°√∑’Ë¡’ª√–«—µ‘°“√º ¡

µ‘¥µË” „Àâ≈Ÿ°µàÕ§√Õ°µË” „πø“√å¡º≈‘µ ÿ°√æ—π∏ÿå·∑â¡“∑”

°“√‡ª√’¬∫‡∑’¬∫‡æ‘Ë¡‡µ‘¡ √«¡∑—Èß»÷°…“§«“¡·µ°µà“ß

√–À«à“ß “¬æ—π∏ÿå ÿ°√∑’Ë„™â„π°“√‡≈’È¬ß πÕ°®“°π’È§«√π”

¢âÕ¡Ÿ≈„πÀ≈Õ¥∑¥≈Õß‰ª‡ª√’¬∫‡∑’¬∫°—∫∑’Ë‰¥â®“°°“√

π”πÈ”‡™◊ÈÕ‰ªº ¡°—∫·¡à ÿ°√„πø“√å¡ æ∫«à“Õ‘∑∏‘æ≈®“°

·¡àæ—π∏ÿå ÿ°√ ·≈– ‘Ëß·«¥≈âÕ¡„π°“√‡≈’È¬ß®–¡’º≈µàÕ§«“¡

 “¡“√∂„π°“√ªØ‘ π∏‘‡™àπ°—π (Larsson and Rodriguez-

Martinez, 2000)

®“°°“√»÷°…“„π§√—Èßπ’È √ÿª‰¥â«à“ “¡“√∂π”

‚Õ‚Õ‰´µå∑—Èß™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘ ·≈–æ√âÕ¡ªØ‘ π∏‘

∑’Ë‡°Á∫√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õ ·≈–·™à·¢Áß¡“„™â„π

°“√µ√«® Õ∫§«“¡ “¡“√∂„π°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘

·∑π‚Õ‚Õ‰´µå ¥‰¥â

°‘µµ‘°√√¡ª√–°“»

°“√»÷°…“„π§√—Èßπ’È‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ«‘®—¬

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

ª√–®”ªï 2543 ¢Õ¢Õ∫§ÿ≥ √». π. æ. ¥√. ª√“®’π
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‡Õ° “√Õâ“ßÕ‘ß
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rapid freezing ¥â«¬ microscopic copper grid ¥â«¬
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·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ 18 Àπâ“

¡ß§≈ ‡µ™–°”æÿ  «—π‡æÁ≠ »√’Õπ—πµå  ®‘π¥“  ‘ßÀå≈Õ

·≈–«‘™—¬ ∑—πµ»ÿ¿“√—°…å 2536 °“√º≈‘µµ—«ÕàÕπ

 ÿ°√ ¥â«¬«‘∏’°“√ªØ‘ π∏‘πÕ°√à“ß°“¬ ‡«™™ “√-

 —µ«·æ∑¬å 23(3): 189-199

¡ß§≈ ‡µ™–°”æÿ «—π‡æÁ≠ »√’Õπ—πµå ·≈–«‘™—¬ ∑—πµ-

»ÿ¿“√—°…å 2539 °“√∑¥ Õ∫§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢Õß

æàÕ ÿ°√æ—π∏ÿå¥Ÿ√ÁÕ§¥â«¬«‘∏’°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

ª√–¡«≈‡√◊ËÕß°“√ª√–™ÿ¡«‘™“°“√∑“ß —µ«·æ∑¬å

§√—Èß∑’Ë 23,  —µ«·æ∑¬ ¡“§¡·Ààßª√–‡∑»‰∑¬

‚√ß·√¡‡√¥‘ —π °√ÿß‡∑æœ, 27-29 æƒ»®‘°“¬π

2539: 51-61

Õπÿ™“  ∏π«ß»å Õ¿‘ ‘∑∏‘Ï °‘®∂“«√√—µπå √—∞æß»å √—µπ¿ÿ¡¡–

π«‡æÁ≠ ¿Ÿµ‘°π‘…∞å ·≈–¡ß§≈ ‡µ™–°”æÿ 2544

º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß “√‡Õ∏‘≈’π‰°≈§Õ≈µàÕ°“√

·™à·¢Áß‚Õ‚Õ‰´µå ÿ°√¥â«¬«‘∏’ ultra-rapid freezing

‚§√ß°“√‡ √‘¡∑—°…–°“√«‘®—¬ª√–®”ªï°“√»÷°…“

2543 §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å-

¡À“«‘∑¬“≈—¬ 21 Àπâ“

Andrews, J.C., Howard, J.G., Bavister, B.D. and

Wildt, D.E. 1992. Sperm capacitation in the

domestic cat (Felis catus) and leopad (Felis

bengalensis) as studied with a salt-stored zona

pellucida penetration assay. Mol. Repred. Dev.

31: 200-207.

Boatman, D.E., Andrews, J.C. and Bavister, B.D.

1988. A quantitative assay for capacitation:

Evaluation on multiple sperm penetration

through the zona pellucida of salt-stored

Hamster eggs. Gamete Res. 19: 19-29.

Chian, R.C., Niwa, K. and Okuda, K. 1991. In vitro

penetration of zona pellucida of salt-stored

bovine  oocytes  before  and  after  maturation



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 31 ©∫—∫∑’Ë 1, 2544 41

by frozen-thawed spermatozoa. Therioge-

nology 36: 209-219.

Crabo, B.G. 1997.  Reproductive examination and

evaluation of the boar. In : Current  Therapy

in Large Animal  Theriogenology.  R.S.

Youngquist (ed). WB Saunders Company .

Philadelphia 664-670.

Dhali, A., Manik, R.S., Das, S.K., Singla, S.K. and

Palta, P. 2000. Post-vitrification survival and

in vitro maturation rate of buffalo (Bubalus

bubalis) oocyte: effect of ethylene glycol

concentration and exposure time. Anim.

Reprod. Sci. 63: 159-165.

Donoghue, A. M., Johnston, L.A., Seal, U.S.,

Armstrong, D.L., Simmons, L.G., Gross, T.,

Tilson, R.L. and Wildt, D.E. 1992. Ability of

thawed tiger (Panther tigris) spermatozoa to

fertilize conspecific eggs and bind and

penetrate domestic cat eggs in vitro. J. Reprod.

Fert. 96: 555-564.

Fayrer-Hosken, R.A. and Brackett, B.G. 1987. Use

of salt-stored zonae pellucidae for assessing

rabbit sperm capacitation for in vitro

fertilization. Gamete. Res. 17: 191-201.

Fazeli, A.R.,  Holt, C., Steenweg, W.,  Bevers,

M.M.,  Holt, W.V., Colenbrander, B. 1995.

Development of a sperm hemizona binding

assay for boar semen. Theriogenology 44:

17-27

Fazeli, A.R., Steenweg, W., Bevers, M.M., de

Loos , F.A.M., van den Broek, J. and

Colenbrander, B. 1993. Development of a

sperm zona pellucida binding assay for bull

semen. Vet. Rec. 132: 14-16.

Fuku, E., Xia, L. and Downey, B.R. 1995.

Ultrastructural  changes  in  bovine  oocytes

cryopreserved by vitrification. Cryobiology

32: 139-156.

Gadea, J., Matas, C. and  Lucas, X. 1998. Prediction

of porcine semen fertility by homologous in

vitro penetration (hIVP) assay. Anim. Reprod.

Sci. 56: 95-108.

Hafez, E.S.E. 1993. Semen evaluation. In :

Reproduction in farm animals. 6th ed. E.S.E.

Hafez (ed.) Lea & Febiger. Philadelphia

405-423.

Ivanova, M. and Mollova, M . 1993. Zona-

penetration in vitro test for evaluating boar

sperm fertility.  Theriogenology 40: 397-410.

Januskauskas, A., Johannisson, A., Soderquist, L. and

Rodriguez-Martinez, H. 2000. Assessment of

sperm  characteristics  post-thaw  and response

to  calcium ionophore  in relation to fertility in

Swedish dairy AI bull. Theriogenology 53:

859-875.

Larsson, B. and Rodriguez-Martinez, H. 2000. Can

we use in vitro fertilization tests to predict

semen fertility?  Anim. Reprod. Sci. 60-61:

327-336.

Luvoni, G.C. and Pellizzari, P. 2000. Embryo

development in vitro of cat oocytes

cryopreserved at different maturation stages.

Theriogenology 53: 1529-1540.

Lynham, J.A. and Harrison, R.A.P. 1998. The use

of stored pig eggs to assess boar sperm

fertilizing functions in vitro. Biol. Reprod. 58:

539-550.



42 Thai J. Vet. Med.  Vol. 31 No. 1, 2001

Mattioli, G., Galeati, G. and Moretti, M. 1990.  Use

of  stored  zonae pellucidae  for  the assessment

of the fertilizing capacity of boar semen. Proc.

11th IPVS Congress. Lausanne, Switzerland,

1-5 July : 478 (abstr.)

Martinez, E., Vazquez, J.M., Matas, C., Roca, J., Coy,

P. and Gadea, J. 1993. Evaluation of boar

spermatozoa penetrating capacity using pig

oocytes at the germinal vesicle stage.

Theriogenology 40 : 547-557.

Martino, A., Songsasen, N. and Leibo, S.P. 1996.

Development into blastocysts of bovine

oocytes cryopreserved by ultra-rapid

cooling. Biol. Reprod. 54 : 1059-1069.

Matas, C., Martinez, E., Vazquez, J.M., Roca, J. and

Gadea, J. 1996. In vitro penetration assay of

boar sperm fertility:  effect of various factors

on the penetrability of immature pig oocytes.

Theriogenology 46: 503-513.

Nagy, Sz., Hazas, G., Balipapp, A., Ivancsics, J.,

Szasz, F., Szasa Jr, F., Kovacs, A. and Foote,

R.H. 1999.  Evaluation of sperm tail membrane

integrity by light microscopy. Therigenology

52: 1153-1159.

Niemann, H. 1991. Cryopreservation of ova and

embryos from livestock: Current status and

research needs. Theriogenology 35: 109-124.

OûBrien, J.K., Dwarte, D., Ryan, J.P., Maxwell,

W.M.C. and Evans, G. 2000. Comparison  of

in vitro maturation, in vitro fertilization,

metabolism and ultrastructure of oocytes

from prepubertal and adult pigs. Reprod.

Dom. Anim. 35: 101-107.

Pursel, V.G., Wall, R.J., Rexroad, C.E., Hammer,

R.E. and Brinster, R.L. 1985. A rapid whole

mount staining procedure for nuclei of

mammalian embryos. Theriogenology 24:

687-691.

Shaw, J.M., Oranratnachai, A. and Trounson, A.O.

2000.  Fundamental  cryobiology  of

mammalian oocytes and ovarian tissue.

Theriogenology 53 : 59-72.

Sirivaidyapong, S., Cheng, F.P., Marks, A., Voorhout,

W.F., Bevers, M.M. and Colenbrander, B. 2000.

Effect of sperm diluents on the acrosome

reaction in canine sperm.Theriogenology 53:

789-802.

Strom Holst, B., Larsson, B., Linde-Forsberg, C. and

Rodriguez-Martinez, H.  2000.  Sperm capacity

and ultrastructure of the zona pellucida of

stored canine oocytes. J. Reprod. Fert. 119:

77-83.

Techakumphu, M., Tantasuparuk, W. and

Adulyanubab, W. 1999. The use of in vitro

fertilization to evaluate boar semen fertilizing

ability. Thai J. Vet Med .29(4): 31-40.

Vajta, G. 2000. Vitrification of the oocytes and

embryos of domestic animals. Anim. Reprod.

Sci. 60-61: 357-364.

Yanagimachi, R. 1984. Zona-free hamster eggs:

Their use in assessing fertilizing capacity

and examining chromosomes of human

spermatozoa. Gamete Res. 10: 187-232.


