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≈—°…≥–¢Õß zona pellucida ¢Õß‚Õ‚Õ‰´µå ÿ°√∑’Ë‡°Á∫„π “√≈–≈“¬‡°≈◊Õ

‰Œ‡æÕ√å‚∑π‘°„π√–¬–‡«≈“µà“ß°—π »÷°…“‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥

Õ¥‘»√ Õ¥‘‡√°∂“«√
1
*  ‡°√’¬ß¬»  —®®‡®√‘≠æß…å

1
  ∫—ßÕ√ «—≤π“Õ”‰æ

3

«‘¡≈ ‚æ∏‘«ß»å
1
  ¡ß§≈ ‡µ™–°”æÿ

2

Abstract

Adisorn Adirekthaworn1*  Kriengyot Sajjarengpong1  Bangon Wattanaaumpi3

Wimon Pothiwong1  Mongkol Techakumphu2

A SCANNING ELECTRON MICROSCOPE STUDY ON PORCINE ZONA
PELLUCIDA STORED IN A SALT SOLUTION FOR DIFFERENT PERIODS
OF TIME

The scanning electron microscope features of the zona pellucida of immature porcine oocytes,  preserved

in hypertonic salt solution, for 7, 14, 28 and 56 days, were compared with the features of fresh immature

oocytes. The outer zona pellucida layer showed two principal patterns. The first showed a network, with a spongy

appearance and containing numerous pores, while the other had a more compact and smooth structure, with

fewer pores. The diameter and the number of outer pores within a 100 µµµµµm2 area was evaluated. The mean

diameters were 0.55±0.40, 0.47±0.32, 0.42±0.26, 0.40±0.26 for the 7D, 14D, 28D and 56D salt-stored oocytes and

0.42±0.24 µµµµµm for the fresh ones. The outer pores of fresh immature oocytes were the widest (p<0.05). The

mean number of outer pores (per 100 µµµµµm2) were 30.58±7.15,  29.13±4.46, 34.60±1.52, 28.20±5.40 for the 7D, 14D,

28D and 56D salt-stored oocytes and 36.01±9.17 for the fresh ones. There was no significant difference in the mean

numbers between the groups of oocytes studied (p>0.05). These results suggest that immature oocytes could

be preserved in hypertonic salt solution for 56 days without any change in the morphology of the outer zona

pellucida. These preservation techniques can be possibly used during the procedure of oocyte collection in

endangered animals and used to determine sperm penetrability in practical experiments.
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∫∑§—¥¬àÕ
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≈—°…≥–¢Õß zona pellucida ¢Õß‚Õ‚Õ‰´µå ÿ°√∑’Ë‡°Á∫„π “√≈–≈“¬‡°≈◊Õ‰Œ‡æÕ√å‚∑π‘°„π

√–¬–‡«≈“µà“ß°—π  »÷°…“‚¥¬„™â°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥

»÷°…“√Ÿª√à“ß≈—°…≥–¿“¬πÕ°¢Õß zona pelludica ™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘¢Õß‚Õ‚Õ‰´µå ÿ°√ ‚¥¬‡°Á∫√—°…“„π “√≈–≈“¬

‡°≈◊Õ‰Œ‡æÕ√å‚∑π‘°„π™à«ß√–¬–‡«≈“·µ°µà“ß°—π §◊Õ 7, 14, 28 ·≈– 56 «—π ‡ª√’¬∫‡∑’¬∫°—∫‚Õ‚Õ‰´µå ¥™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ ≈—°…≥–æ◊Èπº‘«¿“¬πÕ°¢Õßºπ—ß zona pellucida ‚¥¬∑—Ë«‰ªæ∫‰¥â Õß≈—°…≥– §◊Õ ™π‘¥

·√°¡’°“√ “πµ—«§≈â“¬√à“ß·À æ◊Èπº‘«¢√ÿ¢√– ¿“¬„π¡’™àÕß«à“ß®”π«π¡“°°√–®“¬Õ¬Ÿà∑—Ë«‰ª Õ’°™π‘¥¡’≈—°…≥–æ◊Èπº‘«§àÕπ¢â“ß‡√’¬∫

¿“¬„π¡’™àÕß«à“ß®”π«π‡≈Á°πâÕ¬À√◊Õ‰¡àæ∫‡≈¬ ‡¡◊ËÕ«—¥‡ âπºà“π»Ÿπ¬å°≈“ß·≈–π—∫®”π«π™àÕß«à“ß∑’Ë°√–®“¬∫πæ◊Èπº‘«¿“¬πÕ° æ∫«à“

¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡∑à“°—∫ 0.55±0.40, 0.47±0.32, 0.42±0.26, 0.40±0.26 ·≈– 0.42±0.24 ‰¡‚§√‡¡µ√ ·≈–¡’

®”π«π™àÕß«à“ßµàÕ 100 µ“√“ß‰¡‚§√‡¡µ√‡∑à“°—∫ 30.58±7.15, 29.13±4.46, 34.60±1.52, 28.20+5.40 ·≈– 36.01+9.17 ™àÕß

 ”À√—∫‚Õ‚Õ‰´µå™π‘¥ ¥ ·≈–‚Õ‚Õ‰´µå∑’Ë‡°Á∫„π “√≈–≈“¬‡°≈◊Õπ“π 7, 14, 28 ·≈– 56 «—π µ“¡≈”¥—∫ æ∫«à“‚Õ‚Õ‰´µå™π‘¥ ¥®–¡’

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß™àÕß«à“ß¡“°∑’Ë ÿ¥ (p<0.05) ¢≥–∑’Ë®”π«π¢Õß™àÕß«à“ßµàÕ 100 µ“√“ß‰¡‚§√‡¡µ√ π—Èπ‰¡àæ∫§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) ®“°°“√»÷°…“„π§√—Èßπ’È √ÿª‰¥â«à“„π°“√‡°Á∫√—°…“‚Õ‚Õ‰´µå ÿ°√™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘

„π “√≈–≈“¬‡°≈◊Õ‰¡à‡°‘π 56 «—π ‚¥¬∑—Ë«‰ª‰¡à¡’º≈µàÕ°“√‡ ◊ËÕ¡ ≈“¬¢Õßºπ—ß™—ÈππÕ°¢Õß zona pellucida

§” ”§—≠ :   ÿ°√ zona pellucida °“√‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ °≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥

∫∑π”

Zona pellucida ‡ªìπ‚§√ß √â“ß¿“¬πÕ°∑’ËÕ¬Ÿà≈âÕ¡√Õ∫

‚Õ‚Õ‰´µå™à«ß∑’Ë°”≈—ß‡®√‘≠ (growing oocyte) ·≈–„π√–¬–µ°

‰¢à (ovulated oocyte) √«¡∑—Èßµ—«ÕàÕπ„π√–¬–·√° (early

embryo) (Yanagimachi, 1994) ‚§√ß √â“ßπ’È¡’Àπâ“∑’Ë™à«¬„Àâ

‚Õ‚Õ‰´µå “¡“√∂‡§≈◊ËÕπ∑’Ë¿“¬„π∑àÕπ”‰¢à‰¥âßà“¬¢÷Èπ ‡ªìπ

∫√‘‡«≥∑’Ë¬÷¥‡°“–¢Õßµ—«Õ ÿ®‘°àÕπ∑’Ë®–‡¢â“ªØ‘ π∏‘ ªÑÕß°—π°“√

‡°‘¥ªØ‘ π∏‘´âÕπ ·≈–ª°ªÑÕß§«“¡‡ ’¬À“¬∑’Ë®–‡°‘¥¢÷Èπ°—∫

‚Õ‚Õ‰´µåÀ√◊Õµ—«ÕàÕπ„π√–¬–µâπ (Wassarman et al., 1999)

‡¡◊ËÕ»÷°…“≈—°…≥–‚§√ß √â“ß¿“¬πÕ°¢Õß zona pellucida ¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ (scanning electron

microscope; SEM) æ∫«à“¡’≈—°…≥– “π°—π‡ªìπ√à“ß·À

ª√–°Õ∫¥â«¬™àÕß«à“ß¡“°¡“¬§≈â“¬µ“¢à“¬ (mesh-like structure)

‚¥¬™àÕß«à“ß‡À≈à“π’È®–¡’¢π“¥·≈–√Ÿª√à“ß·µ°µà“ß°—π¢÷ÈπÕ¬Ÿà°—∫

™π‘¥¢Õß —µ«å·≈– ¿“«–¢Õß‚Õ‚Õ‰´µå (Yanagimachi, 1994)

Riddell et al. (1993) æ∫«à“≈—°…≥–¿“¬πÕ°¢Õß zona

pellucida ¢Õß‚Õ‚Õ‰´µå∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘®–¡’≈—°…≥–

§àÕπ¢â“ß¢√ÿ¢√– ·≈–æ∫™àÕß«à“ß‡ªìπ®”π«π¡“°°√–®“¬Õ¬Ÿà

∑—Ë«‰ª ‚¥¬™àÕß«à“ß‡À≈à“π’È®–¡’¢π“¥°«â“ß·≈–≈÷°°«à“‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ zona pellucida ¢Õß‚Õ‚Õ‰´µå∑’Ëæ√âÕ¡ªÆ‘ π∏‘

™àÕß«à“ßπ’È®–¡’°“√‡ª≈’Ë¬π·ª≈ß‡°‘¥¢÷Èπ§◊Õ¡’¢π“¥‡≈Á°≈ß®π

¡’≈—°…≥–‡√’¬∫ ‡¡◊ËÕ¡’°“√ªØ‘ π∏‘®π‡®√‘≠‡ªìπµ—«ÕàÕπ√–¬–

‰´‚°µ √–¬– 8 ‡´≈≈å ·≈–√–¬–¡Õ√Ÿ≈à“ µ“¡≈”¥—∫ (Suzuki

et al.,1994; Magerkurth et al.,1999; Funahashi et al., 2000;

Vanroose et al., 2000)

„π™à«ß∑’Ëºà“π¡“‰¥â¡’°“√π”‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„π

 “√≈–≈“¬‡°≈◊Õ (salt-stored oocyte) ∑—Èß™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘

·≈–™π‘¥æ√âÕ¡ªØ‘ π∏‘√à«¡°—∫‡∑§π‘§°“√ªØ‘ π∏‘¿“¬πÕ°

√à“ß°“¬ ¡“„™â„π°“√µ√«® Õ∫§«“¡ “¡“√∂„π°“√‡°“–µ‘¥

(sperm binding) §«“¡ “¡“√∂„π°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘

(sperm penetration) (Chian et al., 1991; Fazeli et al., 1995;

Lynham and Harrison, 1998) ‚¥¬‡∑§π‘§π’È‰¥â¡’°“√æ—≤π“

„™â„π —µ«åÀ≈“¬™π‘¥‰¥â·°à °√–µà“¬ (Fayer-Hosken and Brackett,

1987) ·Œ¡ ‡µÕ√å (Boatman et al., 1988)  ÿπ—¢ (Strom

Holst et al., 2000; Mastromonaco et al., 2002) ·¡«

(Anderws et al., 1992; Herrick and Swanson, 2003) ‚§

..
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°”≈—ß¢¬“¬ 10-40 ‡∑à“ ‡≈◊Õ°‚Õ‚Õ‰´µå™π‘¥∑’Ë¡’ ‡´≈≈å

§‘«¡Ÿ≈— Àÿâ¡≈âÕ¡√Õ∫ (compact cumulus oocyte: CCO) ¡“≈â“ß

„ππÈ”¬“ TCM 199 Hepes Õ’° 3 §√—Èß °àÕπ∑’Ë®–π”‚Õ‚Õ‰´µå

∑’Ë‰¥â‰ª·¬°‡´≈≈å§‘«¡Ÿ≈— ÕÕ°®“°‡ª≈◊Õ° (decoronization)

¥â«¬ 1% hyarulonidase „π TCM 199 NaHCO
3
 ∑’ËÕÿ≥À¿Ÿ¡‘

38.5o´. π“π 30 π“∑’ ®“°π—Èπ„™â‰ª‡ªµ∑’Ë¡’¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—∫¢π“¥‚Õ‚Õ‰´µå¥Ÿ¥‡¢â“ÕÕ°À≈“¬Ê

§√—Èß®π‡´≈≈å §‘«¡Ÿ≈— ∑’ËÕ¬Ÿà≈âÕ¡√Õ∫À≈ÿ¥ÕÕ°¡“®πÀ¡¥

‚Õ‚Õ‰´µå™π‘¥π’È‡ªìπ‚Õ‚Õ‰´µå™π‘¥∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘

°“√‡°Á∫√—°…“‚Õ‚Õ‰´µå„π “√≈–≈“¬‡°≈◊Õ

·∫àß‚Õ‚Õ‰´µå™π‘¥∑’Ë‰¥â¡“π’È¡“‡°Á∫√—°…“‰«â„π “√

≈–≈“¬‡°≈◊Õ∑’Ë¡’ à«πª√–°Õ∫¢Õß (NH
4
)
2
SO

4
  0.5 M, MgCl

2

0.75 M, Hepes 40 mM ZnCl
2
 0.2 mM ·≈– PVA 0.1

¡°./¡≈. (pH 7.4) ∫√√®ÿ‰«â„π®“πæ≈“ µ‘°™π‘¥ 4 À≈ÿ¡

‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4o´. (Lynham and Harrison, 1998)

„π√–¬–‡«≈“·µ°µà“ß°—π §◊Õ 7, 14,  28, 56 «—π ·≈–

‚Õ‚Õ‰´µå™π‘¥ ¥ ‚¥¬¡’®”π«π‚Õ‚Õ‰´µå„π·µà≈–°≈ÿà¡

10-15 ‚Õ‚Õ‰´µå ‡¡◊ËÕ§√∫°”Àπ¥µ“¡‡«≈“¥—ß°≈à“«·≈â«π

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

pH 7.2-7.4) ®”π«π 2 §√—Èß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß °àÕπ®–π”

‚Õ‚Õ‰´µå∑’Ë‰¥â‰ª»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘ ‡≈Á°µ√Õπ

·∫∫ àÕß°√“¥µàÕ‰ª

¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß‚Õ‚Õ‰´µå‡æ◊ËÕ»÷°…“¥â«¬°≈âÕß

®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥

π”‚Õ‚Õ‰´µå¡“§ß ¿“æ§√—Èß·√°¥â«¬ 2.5% gluta-

raldedyde „π phosphate buffer 0.1 M ‚¥¬∑‘Èß‰«â¢â“¡§◊π∑’Ë

Õÿ≥À¿Ÿ¡‘ 4o´. ®“°π—Èππ”¡“§ß ¿“æ È́”¥â«¬ 1%OsO
4
 π“π

60 π“∑’ ‡¡◊ËÕ§√∫°”Àπ¥·≈â«∑”°“√¢®—¥πÈ” ÕÕ°®“°‚Õ‚Õ‰´µå

¥â«¬ ethanol ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 30, 50, 70, 90 ·≈– 100%

µ“¡≈”¥—∫ ·≈–∑”µ—«Õ¬à“ß„Àâ·Àâß ≥ ®ÿ¥«‘°ƒµ (critical point

drying) À≈—ß®“°π—Èπµ‘¥µ—«Õ¬à“ß≈ß∫π·∑àπ«“ßµ—«Õ¬à“ß¥â«¬‡∑ª

 ÕßÀπâ“ ·≈–©“∫º‘«µ—«Õ¬à“ß¥â«¬∑Õß°àÕππ”µ—«Õ¬à“ß‡¢â“

»÷°…“¥â«¬°≈âÕß  SEM  (JSM-5800 LV, JEOL, Japan) ∑’Ë

§«“¡µà“ß»—°¬å 15 °‘‚≈‚«≈µå °”≈—ß¢¬“¬ 1,000-5,000 ‡∑à“

°“√»÷°…“ ·≈–«‘‡§√“–Àå√Ÿª√à“ß≈—°…≥–¢Õß‚Õ‚Õ‰´µå

»÷°…“√Ÿª√à“ß≈—°…≥–∑—Ë«‰ª «—¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

¢Õß™àÕß«à“ß∑’Ëæ∫ („π°√≥’∑’Ë™àÕß«à“ß¡’≈—°…≥–‡ªìπ«ß√’ À√◊Õ¡’

..

..

(Chian et al.,1991) ·≈– ÿ°√ (Fazeli et al., 1995;

Lynham and Harrison, 1998) „π°“√»÷°…“∑’Ëºà“π¡“‰¥â¡’°“√

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

µà“ß°—π„π°“√∑¥ Õ∫µ—«Õ ÿ®‘„π —µ«åÀ≈“¬Ê ™π‘¥ Andrews

et al. (1992) ‰¥â„™â‚Õ‚Õ‰´µå ¥‡ª√’¬∫‡∑’¬∫°—∫‚Õ‚Õ‰´µå∑’Ë

‡°Á∫„π “√≈–≈“¬‡°≈◊Õ∑’Ë¡’ à«πª√–°Õ∫¢Õß (NH
4
)
2
SO

4
,

MgCl
2
, Hepes, ZnCl

2
 ·≈– Polyvinyl alcohol (PVA) ‡ªìπ

‡«≈“ 24  —ª¥“Àå „π°“√µ√«® Õ∫§«“¡ “¡“√∂„π°“√‡®“–

ºà“π¢Õßµ—«Õ ÿ®‘·¡« ´÷Ëßº≈∑’Ë‰¥âæ∫«à“§«“¡ “¡“√∂„π°“√

‡®“–ºà“π¢Õßµ—«Õ ÿ®‘‰¡à¡’§«“¡·µ°µà“ß°—π„π‚Õ‚Õ‰´µå∑—Èß Õß

™π‘¥ ‚¥¬º≈∑’Ë‰¥âπ’È‡À¡◊Õπ°—∫°“√»÷°…“‡¡◊ËÕ„™â‚Õ‚Õ‰´µå¢Õß

°√–µà“¬‡¡◊ËÕ‡°Á∫√—°…“„π√–¬–‡«≈“π“π 6 ‡¥◊Õπ (Fayer-Hosken

and Brackett, 1987) „π∑“ßµ√ß°—π¢â“¡  Herrick ·≈– Swanson

(2003) ‰¥â√“¬ß“π∂÷ß°“√∑¥ Õ∫‚¥¬„™â‚Õ‚Õ‰´µå·¡«∑’Ë‡°Á∫

√—°…“„π “√≈–≈“¬‡°≈◊Õπ“π 2-3  —ª¥“Àå æ∫«à“®”π«πÕ ÿ®‘

∑’Ëºà“π‡¢â“‰ª„π‚Õ‚Õ‰´µå ¥¡’®”π«π¡“°°«à“ ÷́Ëß‡À¡◊Õπ°—∫

°“√»÷°…“„π —µ«å™π‘¥Õ◊Ëπ (Chian et al., 1991; Strom Holst

et al., 2000; Mastromonaco et al., 2002) ®“°º≈°“√

»÷°…“∑’Ëºà“π¡“®–‡ÀÁπ‰¥â«à“‡¡◊ËÕ„™â‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„π

 “√≈–≈“¬‡°≈◊Õ‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√∑¥ Õ∫µ—«Õ ÿ®‘π—Èπ¬—ß¡’

§«“¡·µ°µà“ß°—πÕÕ°‰ª„π·µà≈–°“√∑¥≈Õß °“√»÷°…“°“√

‡ª≈’Ë¬π·ª≈ß∑’Ë ‡°‘¥¢÷Èπ„π√–¥—∫‚§√ß √â“ßπ’È “¡“√∂„™â„π

°“√ª√–‡¡‘π°“√„™âª√–‚¬™πå®“°‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„π

°“√ “√≈–≈“¬‡°≈◊Õ √«¡∂÷ß§«“¡ —¡æ—π∏å¢Õß§«“¡ “¡“√∂

„π°“√‡°“–µ‘¥ ·≈–‡®“–ºà“π¢Õßµ—«Õ ÿ®‘‰¥â (Strom Holst

et al., 2000) ¥—ßπ—Èπ°“√»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

ª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ°—∫ºπ—ß zona pellucida

¢Õß‚Õ‚Õ‰´µå ÿ°√„π√–¥—∫‚§√ß √â“ß‡¡◊ËÕ‡°Á∫√—°…“‚Õ‚Õ‰´µå

„π “√≈–≈“¬‡°≈◊Õ„π™à«ß√–¬–‡«≈“∑’Ë·µ°µà“ß°—π‰ª

«— ¥ÿ·≈–«‘∏’°“√

°“√‡°Á∫‚Õ‚Õ‰´µå

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

‡¡◊Õß ®—ßÀ«—¥π§√ª∞¡ ‚¥¬‡°Á∫√—ß‰¢à·™à„ππÈ”‡°≈◊Õ 0.9%

Õÿ≥À¿Ÿ¡‘ 37o´. ®“°π—Èππ”°≈—∫¡“¬—ßÀâÕßªØ‘∫—µ‘°“√¿“¬„π 30

π“∑’ ∑”°“√≈â“ßÕ’°§√—Èß¥â«¬πÈ”‡°≈◊Õ 0.9% „™â‡¢Á¡æ≈“ µ‘°‡∫Õ√å

19 µàÕ°—∫À≈Õ¥©’¥¬“æ≈“ µ‘°¢π“¥ 5 ¡≈. ‡®“–¥Ÿ¥¢Õß

‡À≈«®“°øÕ≈≈‘‡§‘≈¢π“¥ 3-5 ¡¡. ·≈â«‡∑¢Õß‡À≈«≈ß„π®“π

æ≈“ µ‘°∑’Ë∫√√®ÿπÈ”¬“‡≈’È¬ß‚Õ‚Õ‰´µå™π‘¥ TCM 199 Hepes

(sigma, USA) ∑”°“√µ√«®À“‚Õ‚Õ‰´µå¥â«¬°≈âÕß ‡µÕ√‘‚Õ
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µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬¢Õß®”π«π™àÕß«à“ß (™àÕß/100 µm2) (A)  ·≈–‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß™àÕß«à“ß (µm) (B) ∫πæ◊Èπº‘« zona

pellucida ¢Õß‚Õ‚Õ‰´µå™π‘¥∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘¢Õß ÿ°√

                        √–¬–‡«≈“¢Õß°“√‡°Á∫                                    A                                        B

0 «—π 30.58±7.15 (n=366)* 0.55±0.40a (n=366)**

7 «—π 29.13±4.46 (n=243) 0.47±0.32b (n=243)

14 «—π 34.60±1.52 (n=284) 0.42±0.26b (n=284)

28 «—π 28.20±5.40 (n=276) 0.40±0.26b (n=276)

56 «—π 36.01±9.17 (n=291) 0.42±0.24b (n=291)

µ—«Õ—°…√∑’Ëµà“ß°—π (a, b) · ¥ß∂÷ß§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)
*®”π«π‚Õ‚Õ‰´µå  **®”π«π√Ÿ∫πæ◊Èπº‘« zona pellucida

√Ÿª√à“ß‰¡à·πàπÕπ®–«—¥∫√‘‡«≥∑’Ë¡’§«“¡¬“«∑’Ë ÿ¥) ·≈–π—∫

®”π«π¢Õß™àÕß«à“ß (pore) ∫πºπ—ß zona pellucida (®”π«π

™àÕß/100 µm2) ∑’Ë‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ„π™à«ß‡«≈“

µà“ßÊ ‡ª√’¬∫‡∑’¬∫°—∫‚Õ‚Õ‰´µå ¥‚¥¬„™â°≈âÕß SEM „™â°“√

«‘‡§√“–Àå§«“¡·ª√ª√«π™π‘¥∑“ß‡¥’¬« (one-way ANOVA)

∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

º≈

√Ÿª√à“ß¢Õß‚Õ‚Õ‰´µå ÿ°√™π‘¥∑’Ë¬—ß‰¡àæ√âÕ¡ªØ‘ π∏‘¢Õß

∑—Èß™π‘¥ ¥ ·≈–∑’Ë ‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ„π™à«ß

‡«≈“·µ°µà“ß°—π æ∫«à“¡’≈—°…≥–„°≈â‡§’¬ß°—π  §◊Õ¡’√Ÿª√à“ß

∑√ß°≈¡  ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 70-90 ‰¡‚§√‡¡µ√

(√Ÿª∑’Ë 1a-5a) ‡¡◊ËÕ»÷°…“≈—°…≥–æ◊Èπº‘«¿“¬πÕ°¢Õß zona

pellucida ¥â«¬°≈âÕß SEM „π™à«ß°”≈—ß¢¬“¬∑’Ë Ÿß∑—Èß™π‘¥∑’Ë‡°Á∫

√—°…“‰«â„π “√≈–≈“¬‡°≈◊Õ„π√–¬–‡«≈“µà“ßÊ ·≈–™π‘¥ ¥π—Èπ

‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß‡¥àπ™—¥ (√Ÿª∑’Ë 1b-5b) ‚¥¬≈—°…≥–

∑’Ëæ∫‚¥¬∑—Ë«‰ª¢Õß zona pellucida ¡’Õ¬Ÿà Õß≈—°…≥–§◊Õ

™π‘¥·√°¡’°“√ “πµ—«°—π§≈â“¬√à“ß·À æ◊Èπº‘«¢√ÿ¢√– ¿“¬„π

ª√–°Õ∫¥â«¬™àÕß«à“ß®”π«π¡“°°√–®“¬Õ¬Ÿà∑—Ë«‰ª (√Ÿª∑’Ë 1b-5b)

™àÕß«à“ßπ’È¡’≈—°…≥–√’À√◊Õ°≈¡ ¢π“¥·µ°µà“ß°—π‡√’¬ßµ—«

À≈“¬™—Èπ ™—ÈππÕ° ÿ¥¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß°«â“ß°«à“™àÕß

«à“ß ∑’ËÕ¬Ÿà¿“¬„π™—Èπ∑’Ë≈÷°≈ß‰ªµ“¡≈”¥—∫ æ◊Èπº‘«¿“¬πÕ°¢Õß

zona pellucida Õ’°™π‘¥∑’Ëæ∫‰¥â §◊Õ ¡’≈—°…≥–§àÕπ¢â“ß‡√’¬∫

°«à“ ª√–°Õ∫¥â«¬™àÕß«à“ß®”π«π‡æ’¬ß‡≈Á°πâÕ¬ ·≈–¡’¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß‡≈Á°°«à“‡¡◊ËÕ‡∑’¬∫°—∫æ◊Èπº‘«¢Õß≈—°…≥–·√°

πÕ°®“°π’È„π∫“ß∫√‘‡«≥‰¡à “¡“√∂æ∫™àÕß«à“ß∫π¢Õßæ◊Èπº‘«

zona pellucida (√Ÿª∑’Ë 6a, b) ‚¥¬æ∫≈—°…≥–æ◊Èπº‘«∑—Èß Õß™π‘¥

„πª√‘¡“≥„°≈â‡§’¬ß°—π„π∑ÿ°√–¬–‡«≈“¢Õß°“√‡°Á∫√—°…“

„π “√≈–≈“¬‡°≈◊Õ

‡¡◊ËÕ«—¥¢π“¥¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß  ·≈–π—∫®”π«π

¢Õß™àÕß«à“ß∑’Ëæ∫∫πæ◊Èπº‘«¢Õß zona pellucida æ∫«à“§à“‡©≈’Ë¬

¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß™àÕß«à“ß∫πæ◊Èπº‘« zona pellucida

∑’Ë‰¥â®“°‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ„π√–¬–

‡«≈“∑’Ë·µ°µà“ß°—π ®–¡’¢π“¥‡≈Á°°«à“‡¡◊ËÕ‡∑’¬∫°—∫‚Õ‚Õ‰´µå

™π‘¥ ¥ (p<0.05) ‚¥¬∑’Ë¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß™àÕß«à“ß

∑’Ë‰¥â®“°‚Õ‚Õ‰´µå„π “√≈–≈“¬‡°≈◊Õ ‰¡à¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¬–‡«≈“ 7, 14, 28 ·≈– 56 «—π

„π¢≥–∑’Ë§à“‡©≈’Ë¬¢Õß®”π«π™àÕß«à“ßµàÕ 100 µm2 ¢Õß zona

pellucida ∑’Ë‰¥â¡“®“°‚Õ‚Õ‰´µå™π‘¥ ¥ ·≈–∑’Ë‡°Á∫√—°…“„π

 “√≈–≈“¬‡°≈◊Õ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p>0.05) (µ“√“ß∑’Ë1)

«‘®“√≥å

°“√π”‚Õ‚Õ‰´µå™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘∑’Ë‡°Á∫√—°…“„π

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

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

¢âÕ¥’ ‡π◊ËÕß®“°‰¡àµâÕß‡ ’¬‡«≈“„π°“√‡≈’È¬ß‚Õ‚Õ‰´µå®π∂÷ß

√–¬–æ√âÕ¡ªØ‘ π∏‘ ∑”„Àâª√–À¬—¥√–¬–‡«≈“„π°“√µ√«®

 Õ∫·≈–§à“„™â®à“¬„π°“√‡≈’È¬ß‚Õ‚Õ‰´µå (Martinez et al.,

1993) πÕ°®“°π’È °“√‡°Á∫√—°…“‚Õ‚Õ‰´µå„π “√≈–≈“¬‡°≈◊Õ

¬—ß¡’ª√–‚¬™πå„π°√≥’∑’Ë‡ªìπ‚Õ‚Õ‰´µå¢Õß —µ«å∑’ËÀ“¬“° √«¡

∂÷ß¡’®”π«ππâÕ¬„π°“√‡°Á∫®“°√—ß‰¢à·µà≈–§√—Èß (Herrick and

Swanson, 2003) ´÷Ëß‚Õ‚Õ‰´µå‡À≈à“π’È¡’¢âÕ¥’ §◊Õ  “¡“√∂‡°Á∫

√—°…“‰«â‰¥â‡ªìπ‡«≈“π“π ·≈–‰¡à‡°‘¥°≈‰°„π°“√ªÑÕß°—π°“√

‡¢â“ªÆ‘ π∏‘´âÕπ¢Õßµ—«Õ ÿ®‘‰¥â (Boatman et al., 1988)

‚§√ß √â“ß¢Õß‚Õ‚Õ‰´µå ÿ°√‡¡◊ËÕ„™â°≈âÕß SEM „π
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√Ÿª∑’Ë 1 ‚Õ‚Õ‰´µå ÿ°√™π‘¥ ¥ ¡’≈—°…≥–¢√ÿ¢√–  ª√–°Õ∫¥â«¬™àÕß«à“ß‡ªìπ®”π«π¡“°

a) ∑—Èß„∫  b)  à«π¢¬“¬æ◊Èπº‘«

√Ÿª∑’Ë 3 ‚Õ‚Õ‰´µå ÿ°√‡¡◊ËÕ‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õπ“π 14 «—π ¡’≈—°…≥–¢√ÿ¢√– ª√–°Õ∫¥â«¬™àÕß«à“ß‡ªìπ®”π«π¡“°

a) ∑—Èß„∫  b)  à«π¢¬“¬æ◊Èπº‘«

√Ÿª∑’Ë 2 ‚Õ‚Õ‰´µå ÿ°√‡¡◊ËÕ‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õπ“π 7 «—π ¡’≈—°…≥–¢√ÿ¢√– ª√–°Õ∫¥â«¬™àÕß«à“ß‡ªìπ®”π«π¡“°

a) ∑—Èß„∫  b)  à«π¢¬“¬æ◊Èπº‘«
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√Ÿª∑’Ë 4 ‚Õ‚Õ‰´µå ÿ°√‡¡◊ËÕ‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õπ“π 28 «—π ¡’≈—°…≥–¢√ÿ¢√– ª√–°Õ∫¥â«¬™àÕß«à“ß‡ªìπ®”π«π¡“°

a) ∑—Èß„∫  b)  à«π¢¬“¬æ◊Èπº‘«

√Ÿª∑’Ë 6 ≈—°…≥–æ◊Èπº‘«¿“¬πÕ°¢Õß‚Õ‚Õ‰´µå ÿ°√ ¡’≈—°…≥–§àÕπ¢â“ß‡√’¬∫ æ∫™àÕß«à“ß‡æ’¬ß‡≈Á°πâÕ¬

a) ‚Õ‚Õ‰´µå™π‘¥ ¥  b) ‚Õ‚Õ‰´µå∑’Ë‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õπ“π 56 «—π

√Ÿª∑’Ë 5 ‚Õ‚Õ‰´µå ÿ°√‡¡◊ËÕ‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õπ“π 56 «—π ¡’≈—°…≥–¢√ÿ¢√– ª√–°Õ∫¥â«¬™àÕß«à“ß‡ªìπ®”π«π¡“°

a) ∑—Èß„∫  b)  à«π¢¬“¬æ◊Èπº‘«
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√—°…“‚Õ‚Õ‰´µå„π “√≈–≈“¬‡°≈◊Õ®–‰ª¡’º≈∑”„Àâ ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«Õ’°¥â«¬ °≈à“«§◊Õ¬‘Ëß‡°Á∫√—°…“

‚Õ‚Õ‰´µå‰«â‡ªìπ√–¬–‡«≈“π“π‡∑à“„¥§«“¡ “¡“√∂„π°“√

‡®“–ºà“π¢Õßµ—«Õ ÿ®‘°Á¬‘Ëß≈¥≈ßµ“¡≈”¥—∫ (Lynham and Harrison,

1998; Strom Holst et al., 2000; Herrick and Swanson,

2003) ´÷Ëß°“√»÷°…“„π§√—Èßπ’È√–¬–‡«≈“„π°“√‡°Á∫√—°…“„π “√

≈–≈“¬‡°≈◊Õπ“π 7, 14, 28 ·≈– 56 «—π æ∫«à“ ¿“æ¢Õß

zona pellucida ¢Õß‚Õ‚Õ‰´µåµ≈Õ¥√–¬–‡«≈“„π°“√‡°Á∫

√—°…“π—Èπ‰¡à¡’≈—°…≥–·µ°µà“ß°—π ÷́Ëß Õ¥§≈âÕß°—∫°“√»÷°…“

¢Õß Lynham and Harrison (1998) ∑’Ë√“¬ß“π«à“°“√‡°Á∫

√—°…“‚Õ‚Õ‰´µå ÿ°√„π “√≈–≈“¬‡°≈◊Õ√–¬–‡«≈“‰¡à‡°‘π

2 ‡¥◊Õππ—Èπ µ—«Õ ÿ®‘®–¬—ß§ß “¡“√∂‡®“–ºà“πºπ—ß zona

pellucida ‡¢â“‰ª„π‚Õ‚Õ‰´µå‰¥â„π√–¥—∫‡¥‘¡

°“√»÷°…“§√—Èßπ’È √ÿª‰¥â«à“ ¿“ææ◊Èπº‘«¢Õß zona

pellucida „π‚Õ‚Õ‰´µå™π‘¥‰¡àæ√âÕ¡ªØ‘ π∏‘¢Õß ÿ°√∑’Ë‡°Á∫

√—°…“„π “√≈–≈“¬‡°≈◊Õ„π™à«ß√–¬–‡«≈“‰¡à‡°‘π 2 ‡¥◊Õππ—Èπ

‚¥¬∑—Ë«‰ª‰¡à¡’º≈µàÕ°“√‡ ◊ËÕ¡ ≈“¬¢Õßºπ—ß zona pellucida

æ∫‰¥â ‡æ’¬ß°“√À¥µ—«¢Õßºπ—ß¿“¬πÕ° ÷́Ë ßµà “ß‰ª®“°

‚Õ‚Õ‰´µå™π‘¥ ¥ „π¢≥–∑’Ë‡ª√’¬∫‡∑’¬∫≈—°…≥–¢Õß‚Õ‚Õ‰´µå

∑’Ë ‡°Á∫√—°…“„π “√≈–≈“¬‡°≈◊Õ„π™à«ß√–¬–‡«≈“µà“ßÊ

µ≈Õ¥√–¬–‡«≈“¢Õß°“√‡°Á∫√—°…“¥â«¬°—ππ—Èπ ‰¡àæ∫§«“¡

·µ°µà“ß¢Õßºπ—ß™—ÈππÕ°¢Õß zona pellucida ®“°º≈∑’Ë‰¥â

 “¡“√∂π”‰ª„™âª√–‚¬™πå „π°“√ ‡°Á∫√—°…“µ— «Õ¬à “ ß

‚Õ‚Õ‰´µå‚¥¬‡©æ“–„π —µ«åÀ“¬“° À√◊Õ —µ«å∑’Ë‡°Á∫µ—«Õ¬à“ß

‚Õ‚Õ‰´µå‰¥â¬“° ‡æ◊ËÕ„™â„π°“√µ√«® Õ∫§«“¡ “¡“√∂

„π°“√‡®“–ºà“π¢Õßµ—«Õ ÿ®‘µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥∑ÿπæ—≤π“Õ“®“√¬å„À¡à/π—°«‘®—¬„À¡à  °Õß

∑ÿπ√—™¥“¿‘‡…° ¡‚¿™ ª√–®”ªï 2544 ∑’Ë„Àâ°“√ π—∫ πÿπ

°“√»÷°…“„π§√—Èßπ’È Õ.π. æ. ¥√.‰æ»“≈ ‡∑’¬π‰∑¬ ∑’Ë„Àâ

§«“¡Õπÿ‡§√“–Àå‡Õ° “√Õâ“ßÕ‘ßµà“ßª√–‡∑»‡æ‘Ë¡‡µ‘¡ ·≈–

√». π. æ. ¥√. «’√–æß»å ‚°¬°ÿ≈ „π°“√µ√«®∑“π·°â‰¢

∫∑§—¥¬àÕ¿“…“Õ—ß°ƒ…

‡Õ° “√Õâ“ßÕ‘ß

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

D.E. 1992. Sperm capacitation in the domestic cat
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