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Abstract

Paisan Tienthai*

THE FUNCTION OF THE OVIDUCT IN RELATION TO SPERM TRANSPORT

AND CAPACITATION IN SWINE

In the pig, sperm transport is regulated, to facilitate normal fertilization of the ovulated oocytes, by the

oviduct which contains a particular segment, the sperm reservoir.  The main function of the sperm reservoir is

to ensure that stored spermatozoa have maintained viability and fertilizing capacity. The process of sperm

capacitation is delayed in the sperm reservoir, during the lengthy pre-ovulatory estrus by interactions between the

spermatozoa, the oviduct epithelium and secretion products. Sperm capacitation seems to be facilitated by the

tubal fluid in the upper segment of the oviduct releasing sperm from the reservoir in relation to the time of

ovulation. One of the roles of the oviduct is to reduce the numbers of fertile spermatozoa being released from the

reservoir before they encounter the oocytes, thus decreasing the chances of polyspermy. The function of the oviduct

depends on the concerted action of its smooth muscle wall, lining epithelium and tubal fluid which bathe the

gametes and embryos. Such interactions are modulated by a suitable hormonal interplay and any deviations

combine to impair fertilization, allowing lethal polyspermy or asynchrony in embryo transport, eventually

resulting in infertility. This review of the oviduct structure and function particularly addresses sperm capacitation

and fertilization in vivo, in an attempt to describe some possible reasons behind failures seen during in vitro

fertilization (IVF), a substantial problem in reproductive biotechnology in farm animals.
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∫∑∫“∑¢Õß∑àÕπ”‰¢à°—∫°“√¢π àß·≈–°“√§“ª“ ‘́‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘„π ÿ°√

∑àÕπ”‰¢à¢Õß ÿ°√‡ªìπÕ«—¬«–∑’Ë ”§—≠„π°“√§«∫§ÿ¡°“√¢π àßµ—«Õ ÿ®‘‡æ◊ËÕπ”‰ªªØ‘ π∏‘°—∫‚Õ‚Õ‰´µå ´÷Ëß∑àÕπ”‰¢à¡’∫√‘‡«≥

®”‡æ“–∑’Ë‡√’¬°«à“ sperm reservoir ÷́Ëß¡’Àπâ“∑’Ë°—°‡°Á∫µ—«Õ ÿ®‘‰«â‚¥¬√—°…“°“√¡’™’«‘µ√Õ¥·≈–ª√– ‘∑∏‘¿“æ„π°“√ªØ‘ π∏‘ πÕ°®“°π’È

¬—ßæ∫«à“ sperm reservoir  “¡“√∂™–≈Õ°√–∫«π°“√§“ª“´‘‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘„π√–¬–°àÕπ°“√µ°‰¢à¢Õß«ß√Õ∫°“√‡ªìπ —¥ ´÷Ëß

°≈‰°‡°‘¥¢÷Èπ®“°°“√ªØ‘ —¡æ—π∏å√–À«à“ßµ—«Õ ÿ®‘°—∫‡´≈≈å‡¬◊ËÕ∫ÿ·≈–¢Õß‡À≈«∑’Ë§—¥À≈—Ëß„π∑àÕπ”‰¢à °√–∫«π°“√§“ª“´‘‡µ™—Ëπ¢Õßµ—«

Õ ÿ®‘®–‡°‘¥‰¥âßà“¬¢÷Èπ‡¡◊ËÕµ—«Õ ÿ®‘ —¡º— °—∫¢Õß‡À≈«®“°∑àÕπ”‰¢à à«π∫π·≈–°√–∫«π°“√π’È¡’§«“¡ —¡æ—π∏å°—∫°“√µ°‰¢à¥â«¬

∫∑∫“∑∑’Ë ”§—≠Õ’°ª√–°“√Àπ÷Ëß¢Õß∑àÕπ”‰¢à §◊Õ°“√≈¥®”π«πµ—«Õ ÿ®‘∑’Ë‡§≈◊ËÕπÕÕ°®“° sperm reservoir „Àâ‡À¡“– ¡°—∫®”π«π

‚Õ‚Õ‰´µå ‡æ◊ËÕ≈¥Õ—µ√“°“√‡¢â“ªØ‘ π∏‘®“°µ—«Õ ÿ®‘À≈“¬µ—« Àπâ“∑’Ë¢Õß∑àÕπ”‰¢à¥—ß°≈à“«π’È¢÷ÈπÕ¬Ÿà°—∫°“√∑”ß“π√à«¡°—π¢Õßºπ—ß

°≈â“¡‡π◊ÈÕ‡√’¬∫ ‡´≈≈å‡¬◊ËÕ∫ÿ∑àÕ √«¡∑—Èß¢Õß‡À≈«∑’Ë§—¥À≈—Ëß®“°‡´≈≈å‡¬◊ËÕ∫ÿ∑’ËÕ¬Ÿà√Õ∫‡´≈≈å ◊∫æ—π∏ÿå ‚¥¬ŒÕ√å‚¡π®–§«∫§ÿ¡§«“¡

 —¡æ—π∏å·≈–°√–∫«π°“√µà“ßÊ ‡À≈à“π’È §«“¡‰¡à ¡¥ÿ≈¢ÕßŒÕ√å‚¡π®–¡’º≈∑”„Àâª√– ‘∑∏‘º≈¢Õß°“√ªØ‘ π∏‘≈¥≈ß Õ—µ√“°“√‡¢â“

º ¡¢Õßµ—«Õ ÿ®‘À≈“¬µ—«µàÕ‚Õ‚Õ‰´µå Ÿß¢÷Èπ √«¡∑—Èß‡°‘¥ ¿“«–·«¥≈âÕ¡∑’Ë‰¡à‡À¡“– ¡ ”À√—∫°“√‡®√‘≠·≈–°“√¢π àßµ—«ÕàÕπ

´÷Ëßπ”‰ª Ÿàªí≠À“°“√º ¡‰¡àµ‘¥„π ÿ°√ ∫∑§«“¡ª√‘∑—»πå∑’Ë®–°≈à“«∂÷ß‚§√ß √â“ß·≈–Àπâ“∑’Ë¢Õß∑àÕπ”‰¢à§√—Èßπ’È ®–¡ÿàß‡πâπ„π à«π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√§“ª“ ‘́‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘·≈–°“√ªØ‘ π∏‘„π√à“ß°“¬¢Õß ÿ°√ ∑”„Àâ‡°‘¥§«“¡‡¢â“„®∂÷ß§«“¡≈â¡‡À≈«∑’Ëæ∫¢≥–

∑”°“√ªØ‘ π∏‘πÕ°√à“ß°“¬À√◊Õ‰Õ«’‡Õø ÷́Ëß‡ªìπªí≠À“ ”À√—∫°“√æ—≤π“‡∑§‚π‚≈¬’™’«¿“æ°“√ ◊∫æ—π∏ÿå¢Õß —µ«åª»ÿ —µ«å∑’Ë¬—ß‰¡à

 “¡“√∂·°â‰¢‰¥â

§” ”§—≠ :  ∑àÕπ”‰¢à °“√§“ª“ ‘́‡µ™—Ëπ µ—«Õ ÿ®‘  ÿ°√

∫∑π”

∑àÕπ”‰¢à (Fallopian tube, oviduct, uterine tube) ‰¥â

¡’°“√»÷°…“§√—Èß·√°‚¥¬ Gabriel Fallopius ª√–¡“≥ªï §.».

1561 ´÷ËßÕ∏‘∫“¬«à“∑àÕπ”‰¢à‡ªìπ‡æ’¬ßÕ«—¬«–∑’ËÕ¬Ÿà√–À«à“ß√—ß‰¢à

·≈–¡¥≈Ÿ° ‚¥¬‰¡à‰¥â°≈à“«∂÷ß∫∑∫“∑Àπâ“∑’Ë·≈–§«“¡ ”§—≠

¢Õß∑àÕπ”‰¢à‡ªìπ‡«≈“À≈“¬»µ«√√…∑’Ëºà“π¡“ (Hunter, 1988)

∑—Èß∑’Ë®√‘ß·≈â« ∑àÕπ”‰¢à ‡ªìπÕ«—¬«– ◊∫æ—π∏ÿå∑’Ë¡’°“√‡ª≈’Ë¬π

·ª≈ß∑“ßæ≈«—µµ≈Õ¥«ß√Õ∫°“√‡ªìπ —¥ (estrous cycle) ‚¥¬

∑”Àπâ“∑’Ë„π¢—ÈπµÕπ ÿ¥∑â“¬¢Õß°“√¢π àßµ—«Õ ÿ®‘°àÕπ°“√

ªØ‘ π∏‘®–‡°‘¥¢÷Èπ ÷́Ëßµ—«Õ ÿ®‘®–¡“√«¡µ—«„π√–¬–Àπ÷Ëß °àÕπ

‡§≈◊ËÕπÕÕ°®“°∑’Ë°—°‡°Á∫µ—«Õ ÿ®‘∑’Ë‡√’¬°«à“ çsperm reservoiré

(Hunter, 1981) πÕ°®“°π’È ∑àÕπ”‰¢à¬—ß¡’Àπâ“∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√§“ª“´‘‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘ (sperm capacitation) °“√‡°Á∫√—∫

‚Õ‚Õ‰´µåÀ≈—ß°“√µ°‰¢à (oocyte pick-up) °“√¢π àß·≈–

 √â“ß§«“¡æ√âÕ¡„Àâ°—∫‚Õ‚Õ‰´µå (oocyte transport and

maturation) ·≈–‡ªìπÕ«—¬«–∑’Ëπ”µ—«Õ ÿ®‘¡“æ∫°—∫‚Õ‚Õ‰´µå

®π¡’°“√ªØ‘ π∏‘‡°‘¥¢÷Èπ ∑â“¬∑’Ë ÿ¥ ∑àÕπ”‰¢à¬—ß™à«¬„π°“√

æ—≤π“°“√‡®√‘≠¢Õß‰´‚°µ (zygote) °àÕπ∑’Ë®–‡¢â“‰ªΩíßµ—«„π

¡¥≈Ÿ° (Hunter, 1991; Rodriguez-Martinez et al., 2001)

Àπâ“∑’Ëµà“ßÊ ∑’Ë°≈à“«¡“π’È‡°‘¥®“°°“√∑”ß“π√à«¡°—π¢Õß‡π◊ÈÕ‡¬◊ËÕ

µà“ßÊ ∑’Ëª√–°Õ∫√«¡°—π‡ªìπ∑àÕπ”‰¢à ‚¥¬‡©æ“–‡¬◊ËÕ∫ÿ¢Õß∑àÕ

π”‰¢à ¢Õß‡À≈«∑’Ë§—¥À≈—Ëß®“°‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”‰¢à·µà≈–

 à«π·≈–°≈â“¡‡π◊ÈÕ‡√’¬∫∑’Ëºπ—ß∑àÕπ”‰¢à ´÷Ëß∑—ÈßÀ¡¥Õ¬Ÿà¿“¬„µâ

Õ‘∑∏‘æ≈°“√§«∫§ÿ¡¢Õß√–∫∫ŒÕ√å‚¡π‡æ» (Hunter, 1995)

ªí®®ÿ∫—ππ’È °√–∫«π°“√§“ª“ ‘́‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘ “¡“√∂

∑”‰¥â„π ¿“æπÕ°√à“ß°“¬ (in vitro) ¿“¬„πÀâÕßªØ‘∫—µ‘°“√´÷Ëß

¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ„π°“√‡¢â“ªØ‘ π∏‘°—∫‚Õ‚Õ‰´µå  “¡“√∂

π”‰´‚°µ∑’Ë‰¥â‰ª‡æ“–‡≈’È¬ß„ππÈ”¬“·≈– ¿“æ·«¥≈âÕ¡∑’Ë

‡À¡“– ¡°Á®–‡®√‘≠‡ªìπµ—«ÕàÕπ∑’Ë ¡∫Ÿ√≥å ·≈–π”‰ª¬â“¬Ω“°

„π —µ«åµ—«√—∫ ‡æ◊ËÕ„Àâ‰¥â≈Ÿ° —µ«åµ“¡∑’ËµâÕß°“√ ÷́Ëßª√– ∫§«“¡

 ”‡√Á®¥’æÕ ¡§«√ Õ¬à“ß‰√°Áµ“¡ °√–∫«π°“√∑’Ë‡°‘¥¢÷Èπ„πÀâÕß

ªØ‘∫—µ‘°“√π’È‰¡à‰¥âÕ¬Ÿà„π ¿“«–∑’Ë¥’∑’Ë ÿ¥‡À¡◊Õπ∑’Ë‡°‘¥¢÷Èπµ“¡
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∏√√¡™“µ‘ ªí≠À“∑’Ë‡°‘¥¢÷Èπ µ—«Õ¬à“ß‡™àπ  ¿“æ∑’Ë‰¡à ¡∫Ÿ√≥å

¢Õß‚Õ‚Õ‰´µå·≈–°“√‡¢â“ªØ‘ π∏‘®“°µ—«Õ ÿ®‘À≈“¬µ—«

(polyspermy) ¬—ß§ß‡ªìπªí≠À“ ”§—≠ ”À√—∫°“√ªØ‘ π∏‘πÕ°

√à“ß°“¬ (in vitro fertilization, IVF) ∑’Ëæ∫„π ÿ°√ (Funahashi

and Day, 1997) °≈à“«§◊Õ  ¿“æ·«¥≈âÕ¡¢Õßµ—«Õ ÿ®‘·≈–

‚Õ‚Õ‰´µå√–À«à“ß°“√‡µ√’¬¡æ√âÕ¡ ”À√—∫°“√ªØ‘ π∏‘∑—Èß„π

(in vivo) ·≈–πÕ°√à“ß°“¬π—Èπ¡’º≈°√–∑∫∑’Ë·µ°µà“ß°—πµàÕ°“√

‡®√‘≠¢Õßµ—«ÕàÕπ„π√–¬–·√° (Rodriguez-Martinez et al.,

2001) „π∫∑§«“¡ª√‘∑—»πåπ’È®–°≈à“«∂÷ß∫∑∫“∑§«“¡ ”§—≠¢Õß

sperm reservoir ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡µ√’¬¡æ√âÕ¡¢Õßµ—«Õ ÿ®‘

„π°√–∫«π°“√§“ª“ ‘́‡µ™—Ëπ´÷Ëß¡’§«“¡®”‡ªìπÕ¬à“ß¡“°°àÕπ∑’Ë

°“√ªØ‘ π∏‘µ“¡ª°µ‘®–‡°‘¥¢÷Èπ

 à«πª√–°Õ∫µà“ßÊ ¢Õß∑àÕπ”‰¢à

∑àÕπ”‰¢à‡ªìπÕ«—¬«–∑’Ë¥Ÿ‡√’¬∫ßà“¬ ‰¡à¡’§«“¡ —́∫´âÕπ

∑àÕπ”‰¢à¢Õß ÿ°√∑’Ë‚µ‡µÁ¡∑’Ë·≈â«¡’§«“¡¬“«ª√–¡“≥  25-30 ́ ¡.

ª√–°Õ∫‰ª¥â«¬™—Èπ endosalpinx ´÷Ëß‡ªìπ™—Èπ∑’Ëª°§≈ÿ¡‰ª¥â«¬

‡¬◊ËÕ∫ÿ∑’Ë¡’‡´≈≈å™π‘¥∑’Ë¡’´’‡≈’¬ (ciliated cell) ·≈–‡´≈≈å§—¥À≈—Ëß

(secretory cell) ‡ªìπ à«π„À≠à ™—Èπ∂—¥¡“ §◊Õ myosalpinx

ª√–°Õ∫¥â«¬°≈â“¡‡π◊ÈÕ‡√’¬∫ Õß™—Èπ ·≈–™—Èπ ÿ¥∑â“¬ §◊Õ

serosa ∑’Ë√«¡‰ª∂÷ß mesosalpinx À√◊Õ‡¬◊ËÕ¬÷¥∑àÕπ”‰¢à ∑“ß

¥â“π°“¬«‘¿“§»“ µ√å “¡“√∂·∫àß∑àÕπ”‰¢àÕÕ°‡ªìπ à«πÊ

¥—ßπ’È§◊Õ utero-tubal junction (UTJ) ÷́Ëß‡ªìπ∫√‘‡«≥∑’ËÕ¬Ÿà

√–À«à“ß¡¥≈Ÿ°·≈–∑àÕπ”‰¢à  à«π∑’ËµàÕ¡“®“° UTJ ‡√’¬°«à“

isthmus ¡’≈—°…≥–‡ªìπ∑àÕ·§∫Ê ·≈–¡’™—Èπ°≈â“¡‡π◊ÈÕ‡√’¬∫Àπ“

¡“° ∂—¥¡“§◊Õ ampulla ‡ªìπ∑àÕ∑’Ë°«â“ß°«à“·≈–ºπ—ß¢Õß°≈â“¡

‡π◊ÈÕ‡√’¬∫∫“ß°«à“ isthmus √Õ¬µàÕ√–À«à“ß Õß à«ππ’È‡√’¬°«à“

ampullary-isthmic junction (AIJ) ·≈–ª≈“¬ ÿ¥¢Õß∑àÕπ”‰¢à

®–¢¬“¬°«â“ß∑’Ë ÿ¥ ‡√’¬°«à“ infundibulum ́ ÷Ëß∫√‘‡«≥¥â“π∫π ÿ¥

ª°§≈ÿ¡‰ª¥â«¬ fimbria ∑’Ë¬◊Ëπ‡¢â“‰ª„π™àÕß∑âÕß·≈–∫√‘‡«≥π’È®–¡’

‡¬◊ËÕ¬÷¥∑àÕπ”‰¢à®—¥µ—«‡æ◊ËÕÀÿâ¡√Õ∫√—ß‰¢àÕ¬à“ß ¡∫Ÿ√≥å ´÷Ëß‡ªìπ

≈—°…≥–∑’Ëæ∫‰¥â„π ÿ°√ (Dyce et al., 1996) ≈—°…≥–∑“ß

®ÿ≈°“¬«‘¿“§»“ µ√å¢Õß∑àÕπ”‰¢à æ∫«à“ºπ—ß¢Õß∑àÕ¡’°“√

‡ª≈’Ë¬π·ª≈ßµ≈Õ¥·π«µ—Èß·µà¥â“π¡¥≈Ÿ°¡“®π∂÷ß√—ß‰¢à  ¿“æ

°“√‡√’¬ßµ—«¢Õß√Õ¬æ—∫‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à∑’Ë¬◊Ëπ‡¢â“‰ª¿“¬„π∑àÕ

®–´—∫ ấÕπ¡“°¢÷Èπ ®“°√–¥—∫ primary ‡ªìπ secondary ·≈–

tertiary µ“¡≈”¥—∫ ‡√‘Ë¡®“° isthmus ‰ª®π∂÷ß infundibulum

®”π«π‡´≈≈å∑’Ë¡’´’‡≈’¬®–‡æ‘Ë¡¡“°¢÷Èπµ“¡‰ª¥â«¬‡™àπ°—π ¢≥–∑’Ë

°≈â“¡‡π◊ÈÕ‡√’¬∫™π‘¥‡√’¬ß‡ªìπ«ß™—Èπ„π ®–¡’§«“¡Àπ“≈¥≈ß®π

°√–∑—ËßÀ“¬‰ª„π∑’Ë ÿ¥µ√ß à«π∑â“¬¢Õß infundibulum

(Rodriguez-Martinez et al., 1985)

 à«πª√–°Õ∫µà“ßÊ ¢Õß∑àÕπ”‰¢à‡À≈à“π’È ¡’§«“¡

 —¡æ—π∏å°—∫°“√¢π àßµ—«Õ ÿ®‘ °“√‡°Á∫‚Õ‚Õ‰´µå °“√¢π àß

‚Õ‚Õ‰´µå °“√ªØ‘ π∏‘ ·≈–°“√¢π àßµ—«ÕàÕπ√–¬–·√° ‡æ◊ËÕ

‡¢â“‰ªΩíßµ—«„π¡¥≈Ÿ° °≈à“«§◊Õ çUTJ ·≈– caudal isthmusé

∑”Àπâ“∑’Ë‡ªìπ sperm reservoir µ”·Àπàß¢Õß°“√ªØ‘ π∏‘„π

 ÿ°√‡°‘¥¢÷Èπ∑’Ë çampullary-isthmic junctioné  à«π çfimbriaé

∫π infundibulum ∑”Àπâ“∑’Ë‡°Á∫√—∫‚Õ‚Õ‰´µå ·≈– ç°≈â“¡‡π◊ÈÕ

‡√’¬∫¢Õß isthmusé ¡’∫∑∫“∑‡°’Ë¬«¢âÕß°—∫°“√¢π àß¢Õßµ—«

ÕàÕπÀ≈—ß°“√ªÆ‘ π∏‘ (Rodriguez-Martinez, 1983) ®–‡ÀÁπ‰¥â

«à“ ‚§√ß √â“ß¢Õß∑àÕπ”‰¢à‡À≈à“π’Èª√—∫µ—«‡æ◊ËÕ∑”Àπâ“∑’Ë∑’Ë

‡À¡“– ¡  √â“ß ¿“æ·«¥≈âÕ¡∑’Ë¥’∑’Ë ÿ¥‡æ◊ËÕ‡µ√’¬¡µ—«„Àâ‡´≈≈å

 ◊∫æ—π∏ÿå (gametes) æ√âÕ¡ ”À√—∫°“√ªØ‘ π∏‘·≈–™à«¬‡À≈◊Õ

°“√‡®√‘≠¢Õß‰´‚°µ„π√–¬–·√° ∑—ÈßÀ¡¥π’È‡°‘¥®“°°“√

ªØ‘ —¡æ—π∏å√–À«à“ß‡´≈≈å ◊∫æ—π∏ÿå°—∫‡´≈≈å ‡¬◊ËÕ∫ÿ∑àÕ·≈–

¢Õß‡À≈«∑’Ë§—¥À≈—Ëß„π∑àÕπ”‰¢à √«¡∑—Èß°≈â“¡‡π◊ÈÕ‡√’¬∫„π

™—Èπ myosalpinx ¥â«¬

 ¿“æ¢Õßµ—«Õ ÿ®‘„π∑àÕ∑“ß‡¥‘π ◊∫æ—π∏ÿå‡æ»‡¡’¬

πÈ”‡™◊ÈÕ¢Õß ÿ°√ª√–¡“≥ 200-250 ¡≈. ∑’ËÀ≈—ËßÕÕ°¡“

¢≥– ◊∫æ—π∏ÿå®–‰ª¢—ßÕ¬Ÿà„π™àÕß¢Õß§Õ¡¥≈Ÿ° ·≈–¡“°°«à“

√âÕ¬≈– 70-95 ¢Õß®”π«πµ—«Õ ÿ®‘∑—ÈßÀ¡¥π—Èπ®–∂Ÿ°¢—∫ÕÕ°

∑“ß™àÕß§≈Õ¥ À≈—ß®“°º ¡æ—π∏ÿå (Viring and Einarsson, 1981)

·≈–∂Ÿ°°”®—¥‚¥¬°“√‡°Á∫°‘π¢Õß‡¡Á¥‡≈◊Õ¥¢“«„π¡¥≈Ÿ°

(Rodriguez-Martinez et al., 1990; Rozeboom et al., 2000)

 à«πµ—«Õ ÿ®‘∑’Ë√Õ¥®–‡§≈◊ËÕπ∑’ËÕ¬à“ß√«¥‡√Á«®“°°“√∫’∫√—¥¢Õß

°≈â“¡‡π◊ÈÕ¡¥≈Ÿ°‡¢â“‰ª„π∑àÕπ”‰¢à ´÷Ëß‡ªìπ¢—ÈπµÕπÀπ÷Ëß„π°“√

¢π àßµ—«Õ ÿ®‘∑’Ë‡√’¬°«à“ çrapid phase of sperm transporté

®“°π—Èπµ—«Õ ÿ®‘‡À≈à“π’Èª√–¡“≥ 105-108 µ—«®–√«¡µ—«°—π∑’Ë UTJ

·≈–∫√‘‡«≥„°≈â‡§’¬ßÕ¬à“ß√«¥‡√Á« ®—¥‡ªìπ¢—Èπ∑’Ë Õß¢Õß°“√

¢π àßµ—«Õ ÿ®‘À√◊Õ çsecond phase of sperm transporté

(Einarsson, 1985) ‡ÀÁπ‰¥â™—¥«à“®”π«πµ—«Õ ÿ®‘≈¥≈ßÕ¬à“ß

¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫®”π«πµ—«Õ ÿ®‘∑’ËÀ≈—ËßÕÕ°¡“„π™à«ß

·√°´÷Ëß¡“°°«à“ 30x109 µ—« ·≈–®”π«πµ—«Õ ÿ®‘∑’Ë„™â„π°“√

º ¡‡∑’¬¡´÷Ëß¡’ª√–¡“≥ 2-5/109 æ∫«à“‚§√ß √â“ß¢Õßµ—«Õ ÿ®‘

 à«π„À≠à∑’ËÕ¬Ÿà„π UTJ ·≈–∫√‘‡«≥„°≈â‡§’¬ß‰¡àæ∫°“√

‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π°“¬¿“æ (√Ÿª∑’Ë 1) ¡“°°«à“ 24 ™—Ë«‚¡ß

„π ÿ°√ (Mburu et al., 1996) ‚¥¬ à«π„À≠àµ—«Õ ÿ®‘‡À≈à“π’È

®–‡°“–¬÷¥À√◊Õ —¡º— ∫π·≈–Ωíßµ—«Õ¬Ÿà„π¢Õß‡À≈«∑’Ë§—¥À≈—Ëß

¿“¬„π∑àÕπ”‰¢à √–¬– ÿ¥∑â“¬¢Õß°“√¢π àßµ—«Õ ÿ®‘À√◊Õ
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çthird phase of sperm transporté §◊Õ°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«

Õ ÿ®‘∑’Ë ¡∫Ÿ√≥å„π®”π«ππâÕ¬·µà‡°‘¥¢÷ÈπÕ¬à“ß™â“Ê ·≈–µàÕ‡π◊ËÕß

ÕÕ°®“° sperm reservoir ‰ª¬—ßµ”·Àπàß∑’Ë¡’°“√ªØ‘ π∏‘´÷Ëß

°≈‰°π’È¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡“°°—∫°“√µ°‰¢à (Einarsson, 1980;

Hunter, 1981)

Sperm reservoir °—∫°“√¡’™’«‘µ√Õ¥¢Õßµ—«Õ ÿ®‘

‚§√ß √â“ß‚¥¬∑—Ë«‰ª·≈– ¿“æ°“√¡’™’«‘µÕ¬Ÿà√Õ¥¢Õß

µ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π¡¥≈Ÿ°π—Èπ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß ‘Èπ‡™‘ß°—∫

µ—«Õ ÿ®‘∑’Ë‡¢â“‰ª√«¡°—π„π sperm reservoir ®“°°“√»÷°…“æ∫

«à“ ≈—°…≥–‚§√ß √â“ß¢Õßµ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π∫√‘‡«≥√àÕß≈÷°¢Õß

‡¬◊ËÕ∫ÿ∑àÕ„π UTJ ¡’ ¿“æª°µ‘‡¡◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈§µ√Õπ (Rodriguez-Martinez et al., 1990; Hunter et al.,

1991) √«¡∑—Èßµ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π à«π≈÷°¢Õß√Õ¬æ—∫‡¬◊ËÕ∫ÿ™π‘¥

primary mucosal fold ∫√‘‡«≥ isthmus  à«π∑â“¬ (Mburu et

al., 1997) °“√»÷°…“¢Õß Rodriguez-Martinez et al. (1990)

æ∫«à“µ—«Õ ÿ®‘∑’Ë√«¡µ—«°—π‡ªìπ°≈ÿà¡π—Èπ„™â∫√‘‡«≥¥â“πÀπâ“

¢Õß à«πÀ—« —¡º— °—∫‡¬◊ËÕ∫ÿ·≈–≈—°…≥–¢ÕßÀ“ß à«π„À≠à®–

µ√ßÀ√◊ÕßÕ‡≈Á°πâÕ¬ (√Ÿª∑’Ë 1) Õ¬à“ß‰√°Á¥’ ¿“æ®“°°≈âÕß

®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ¢Õßµ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π sperm reservoir ®–

¡’§«“¡·µ°µà“ß°—πµ“¡≈—°…≥–·≈–«‘∏’°“√‡°Á∫√—°…“µ—«Õ¬à“ß

‚¥¬æ∫«à“™‘Èπ‡π◊ÈÕ¢Õß UTJ ®“°·¡à ÿ°√À≈—ß®“°º ¡æ—π∏ÿå∑’Ë

‡°Á∫√—°…“„π glutaraldehyde ÷́Ëß‡ªìππÈ”¬“¥Õß∑’Ë„™â‡µ√’¬¡

‡π◊ÈÕ‡¬◊ËÕ‡æ◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ∑—Ë«‰ª ®–

æ∫«à“∫√‘‡«≥¥â“πÀπâ“¢ÕßÀ—«µ—«Õ ÿ®‘®– —¡º— °—∫‡¬◊ËÕ∫ÿ¢Õß

∑àÕπ”‰¢à ·µà∂â“‡°Á∫ UTJ ‚¥¬‰¡àºà“ππÈ”¬“¥Õß·≈–»÷°…“¥â«¬

«‘∏’°“√„™â§«“¡‡¬Áπ°—∫°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫ àÕß

°√“¥∑’Ë‡√’¬°«à“ cryo-scanning electron microscopy ®–æ∫

µ—«Õ ÿ®‘ΩíßÕ¬Ÿà„π amorphous matter „π™àÕß«à“ß¢Õß∑àÕπ”‰¢à∑’Ë

·¢Áß‡π◊ËÕß®“°§«“¡‡¬Áπ·≈–·¬°ÕÕ°¡“®“°‡¬◊ËÕ∫ÿ ́ ÷Ëß amorphous

matter π’È°Á§◊Õ¢Õß‡À≈«§≈â“¬‡¡◊Õ°‡Àπ’¬«∑’Ëæ∫„π∑àÕπ”‰¢à

 ÿ°√„π√–¬–°àÕπµ°‰¢à (pre-ovulation) ‚¥¬„Àâº≈∫«°‡¡◊ËÕ¬âÕ¡ ’

periodic acid shiff (PAS) ·≈– alcian blue (Johansson et al.,

2000) º≈°“√∑¥ Õ∫π’È‡°‘¥¢÷Èπ‡©æ“–°—∫µ—«Õ¬à“ß∑’Ë‡°Á∫‚¥¬«‘∏’

·™à·¢Áß·≈–µ—«Õ¬à“ß∑’Ë‡°Á∫‚¥¬‰¡àºà“π°√–∫«π°“√∑“ß‡§¡’

Tienthai et al. (2000) æ∫«à“ glycosaminoglycans ∑—Èß™π‘¥

∑’Ë¡’´—≈‡øµ·≈–‰¡à¡’´—≈‡øµ ‡ªìπ à«πª√–°Õ∫À≈—°„π¢Õß

‡À≈«®“°∑àÕπ”‰¢à ÿ°√∑’Ë‡°Á∫Õ¬à“ßµàÕ‡π◊ËÕß¥â«¬«‘∏’Ωíß∑àÕ ¡’

√“¬ß“π°“√«‘®—¬æ∫«à“¢Õß‡À≈«∑’Ë§—¥À≈—Ëß®“°∑àÕπ”‰¢à à«π

Õ‘ ¡— π—Èπ¡’º≈µàÕ°√–∫«π°“√§“ª“ ‘́‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘„π ÿπ—¢

(Kawakami et al., 2000) ·≈– ÿ°√ (Kim et al., 1997)

¢≥–∑’Ë√“¬ß“πÕ◊Ëπ∑”°“√∑¥≈Õß‚¥¬„™â°“√‡æ“–‡≈’È¬ß‡¬◊ËÕ∫ÿ∑àÕ

π”‰¢à¢Õß‚§ ·≈–π”µ—«Õ ÿ®‘≈ß‰ª∑¥ Õ∫∫π‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”

‰¢àæ∫«à“ µ—«Õ ÿ®‘°≈ÿà¡∑’Ë —¡º— °—∫‡´≈≈å‡¬◊ËÕ∫ÿ “¡“√∂√—°…“°“√

‡§≈◊ËÕπ‰À« ·≈–ª√– ‘∑∏‘¿“æ„π°“√ªØ‘ π∏‘‰¥â¥’°«à“°≈ÿà¡

¢Õßµ—«Õ ÿ®‘∑’Ë‰¡à‰¥â —¡º— °—∫‡´≈≈å‡¬◊ËÕ∫ÿ (Lefebvre and

Suarez, 1996) °“√»÷°…“≈—°…≥–‡¥’¬«°—π„π ÿ°√ ∫àß™’È«à“µ—«

Õ ÿ®‘∑’Ë‡°“–¬÷¥°—∫‡¬◊ËÕ∫ÿ¡’™’«‘µ√Õ¥¬“«π“π°«à“ª°µ‘ (Fazeli

et al., 1999; Petrunkina et al., 2001)

ß“π«‘®—¬À≈“¬©∫—∫∫àß™’È«à“ sperm reservoir ‡°‘¥®“°

À≈“¬ªí®®—¬ ‡™àπ ≈—°…≥–æ◊Èπ∞“π∑—Ë«‰ª∑“ß°“¬«‘¿“§»“ µ√å

π—Ëπ§◊Õ UTJ ‡ªìπ∫√‘‡«≥·√° ÿ¥∑’Ëµ—«Õ ÿ®‘‡§≈◊ËÕπ∑’Ë¡“æ∫°àÕπ

‡¢â“ Ÿà∑àÕπ”‰¢à (Lefebvre et al., 1995)  ¿“æ√àÕß≈÷°¢Õß‡¬◊ËÕ∫ÿ

(Rodroguez-Martinez et al., 1990) ¿“«–°“√∫«¡πÈ”¢Õß™—Èπ

lamina propria ®“°Õ‘∑∏‘æ≈¢ÕßŒÕ√å‚¡π‡Õ ‚µ√‡®π∑”„Àâ

∑àÕπ”‰¢à¡’¢π“¥™àÕß«à“ß·§∫≈ß (Hunter, 1984) °“√ª√“°Ø

¢Õß¢Õß‡À≈«∑’Ë¡’≈—°…≥–‡ªìπ‡¡◊Õ°¢âπ (Johansson et al.,

2000) ·≈–§«“¡ “¡“√∂¢Õßµ—«Õ ÿ®‘∑’Ë‡°“–¬÷¥°—∫‡¬◊ËÕ∫ÿ∑àÕπ”

‰¢à (Lefebvre and Suarez, 1997) ªí®®—¬µà“ßÊ ‡À≈à“π’È¡’º≈

∑”„Àâµ—«Õ ÿ®‘‡§≈◊ËÕπ∑’Ë™â“≈ß (Suarez et al., 1992) πÕ°®“°π’È

¬—ß¡’ªí®®—¬Õ◊ËπÊ ∑’Ë∑”„Àâ ‘Ëß·«¥≈âÕ¡¢Õß sperm reservoir

‡ª≈’Ë¬π·ª≈ß‰ª µ—«Õ¬à“ß‡™àπ Õÿ≥À¿Ÿ¡‘∑’ËµË”°«à“ª°µ‘‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫∑àÕπ”‰¢à à«πÕ◊Ëπ (Hunter and Nichol, 1986)

 ¿“æ·«¥≈âÕ¡∑’Ë¡’‰ÕÕÕπ∑’Ë®”‡æ“–®”æ«°‰∫§“√å∫Õ‡πµ

(Rodriguez-Martinez et al., 1990) À√◊Õ·¡â°√–∑—Ëß°≈‰°°“√

ªÑÕß°—π°“√‡§≈◊ËÕπ∑’Ë¢Õß·§≈‡ ’́¬¡ºà“π‡¢â“ Ÿà‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘

(sperm plasma membrane) ‚¥¬°“√§—¥‡≈◊Õ°¢Õß‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à

(Dobrinski et al., 1997) ¥—ßπ—Èπ sperm reservoir ®–‡°‘¥¢÷Èπ

‰¥âπ—Èπ¢÷ÈπÕ¬Ÿà°—∫ à«πª√–°Õ∫·≈–°“√∑”ß“π√à«¡°—π¢Õßªí®®—¬

µà“ßÊ ∑’Ë‰¥â°≈à“«·≈â«¢â“ßµâπ¡“°°«à“∑’Ë®–¡“®“°ªí®®—¬‡¥’¬«

‡∑à“π—Èπ ‡ªìπ∑’Ë∑√“∫°—π¥’«à“  ¿“æ·«¥≈âÕ¡¿“¬„π¡¥≈Ÿ°π—Èπ®–

‡ª≈’Ë¬π·ª≈ß„π≈—°…≥–∑’Ë®–∑”≈“¬·≈–‡ªìπº≈√â“¬ ‡¡◊ËÕπÈ”‡≈’È¬ß

‡™◊ÈÕ (seminal plasma) ·≈–µ—«Õ ÿ®‘‡§≈◊ËÕπ∑’Ë‡¢â“‰ª µ√ß°—π¢â“¡

°—∫ ¿“æ·«¥≈âÕ¡„π sperm reservoir ´÷Ëß‡ªìπ∫√‘‡«≥∑’Ëª≈Õ¥

®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’Ë∑”Àπâ“∑’Ë ‡°Á∫°‘π ‘Ëß·ª≈°ª≈Õ¡

(Rodriguez-Martinaz et al., 1990) √«¡∑—Èß‡ªìπ∫√‘‡«≥∑’Ëµ—«

Õ ÿ®‘®–‰¥â√—∫Õ“À“√·≈–æ≈—ßß“π„π™à«ß‡«≈“Àπ÷Ëß¥â«¬ ‡Àµÿº≈

∑’Ë‡ÀÁπ‰¥â™—¥Õ’°ª√–°“√ §◊Õ °“√º ¡‡∑’¬¡À√◊Õ°“√º ¡µ“¡

∏√√¡™“µ‘µ“¡ª°µ‘π—Èπ®–¥”‡π‘π°“√‡¡◊ËÕ ÿ°√µ—«‡¡’¬· ¥ß°“√

‡ªìπ —¥π‘Ëß ÷́ËßÕ¬Ÿà„π√–¬–°àÕπµ°‰¢à ¥—ßπ—ÈπÀπâ“∑’Ë¢Õß sperm
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reservoir „π√–¬–∑’Ë ”§—≠π’È∑”„Àâ·πà„®‰¥â«à“¡’®”π«πµ—«Õ ÿ®‘

∑’Ë ¡∫Ÿ√≥å·≈–¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ√ÕÕ¬Ÿà æ√âÕ¡∑’Ë®–

ªØ‘ π∏‘ ‡¡◊ËÕ¡’°“√µ°‰¢à‡°‘¥¢÷Èπ

°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘®“° sperm reservoir ‰ª¬—ßµ”·Àπàß

¢Õß°“√ªØ‘ π∏‘

¥—ß∑’Ë°≈à“«¡“·≈â««à“ ®”π«πµ—«Õ ÿ®‘®–≈¥≈ß‡ªìπ≈”¥—∫

√–À«à“ß°“√‡§≈◊ËÕπ∑’Ë¿“¬„π∑àÕ∑“ß‡¥‘π ◊∫æ—π∏ÿå‡æ»‡¡’¬ ®“°

®”π«πµ—«Õ ÿ®‘¡“°¡“¬‡À≈◊Õ‡æ’¬ß‰¡à°’Ëæ—πµ—«∑’Ë “¡“√∂¢÷Èπ‰ª

∂÷ß isthmus ·≈–‡æ’¬ß®”π«π‡≈Á°πâÕ¬‡∑à“π—Èπ∑’Ë‰ª∂÷ß∫√‘‡«≥ AIJ

´÷Ëß‡ªìπµ”·Àπàß¢Õß°“√ªØ‘ π∏‘„π ÿ°√ (Larsson and Larsson,

1986; Mburu et al., 1996) Õ—µ√“°“√≈¥≈ß‡™àππ’È‡æ◊ËÕ≈¥°“√

‡ ’Ë¬ß¢Õßª√“°Ø°“√≥å∑’Ëµ—«Õ ÿ®‘À≈“¬µ—«‡¢â“‰ª∫√‘‡«≥√Õ∫Ê

‚Õ‚Õ‰´µå·≈–π”‰ª Ÿà°“√‡¢â“ªØ‘ π∏‘¢Õßµ—«Õ ÿ®‘À≈“¬µ—«

(Hunter and Leglise, 1971) °“√»÷°…“¢Õß Mburu et al.

(1996, 1997) ‡°’Ë¬«°—∫®”π«πµ—«Õ ÿ®‘„π∑àÕ∑“ß‡¥‘π ◊∫æ—π∏ÿå

‡æ»‡¡’¬¢Õß·¡à ÿ°√ √–∫ÿ«à“®”π«πµ—«Õ ÿ®‘≈¥≈ßÕ¬à“ß¡’≈”¥—∫

·≈–¡’√Ÿª·∫∫µ—Èß·µà™à«ß ÿ¥∑â“¬¢Õß√–¬–°“√‡ªìπ —¥®π∂÷ß

™à«ß°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«Õ ÿ®‘ÕÕ°®“° sperm reservoir ·≈–

æ∫«à“°“√≈¥≈ß¢Õßµ—«Õ ÿ®‘ —¡æ—π∏å°—∫°“√µ°‰¢à Õ¬à“ß‰√°Á¥’

Õ‘∑∏‘æ≈∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡ —¡æ—π∏åπ’È¬—ßµâÕß√Õ°“√æ‘ Ÿ®πå

„πÕπ“§µµàÕ‰ª ·¡â«à“®–¡’√“¬ß“π°“√«‘®—¬™’È·®ß«à“ §«“¡

 —¡æ—π∏åπ’È‡°‘¥¢÷Èπ®“°ª√‘¡“≥¢ÕßŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π

∑’Ë Ÿß¢÷ÈπÀ≈—ßµ°‰¢à‡ªìπ —≠≠“≥°√–µÿâπ (Hunter et al., 1999)

√«¡∑—Èß¬—ß¡’ß“π«‘®—¬∑’Ë√–∫ÿÕ’°«à“ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π “¡“√∂

°√–µÿâπ°“√§“ª“´‘‡µ™—π ·≈–≈¥°“√‡°‘¥ªØ‘°‘√‘¬“Õ–‚§√‚´¡

¢Õßµ—«Õ ÿ®‘„π —µ«å∫“ß™π‘¥„πÀâÕßªÆ‘∫—µ‘°“√ (Roldan et al.,

1994) ªí®®ÿ∫—ππ’È¬—ß‰¡à¡’¢âÕ √ÿª„¥Ê „π°“√»÷°…“°√–∫«π

°“√π’È∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬ πÕ°®“°π’È ¬—ß¡’ªí®®—¬À√◊Õ°≈‰°Õ◊Ëπ

∑’Ë™à«¬„Àâµ—«Õ ÿ®‘‡§≈◊ËÕπ‡¢â“ Ÿà∫√‘‡«≥∑’Ë Ÿß°«à“ isthmus ‰¥âßà“¬¢÷Èπ

‡™àπ °“√≈¥≈ß·≈–‡ª≈’Ë¬π·ª≈ß¢Õß‡¡◊Õ°‡Àπ’¬«„π∑àÕπ”‰¢à

(Johansson et al., 2000) °“√‰À≈¢Õß¢Õß‡À≈« ·≈–°“√‚∫°

æ—¥¢Õß ’́‡≈’¬∑’Ë¡’∑‘»∑“ß‡¢â“ Ÿà∑àÕπ”‰¢à à«π ampulla °“√∫’∫

µ—«¢Õß°≈â“¡‡π◊ÈÕ‡√’¬∫„π™—Èπ myosalpinx (Rodriguez-Martinez,

1983) ·≈–Õ“®‡ªìπ‰ª‰¥â«à“°“√‡§≈◊ËÕπ‰ª¢â“ßÀπâ“¢Õßµ—«

Õ ÿ®‘„π∑àÕπ”‰¢àπ’È¢÷ÈπÕ¬Ÿà°—∫°≈‰°°“√‡§≈◊ËÕπ‰À«¿“¬„π¢Õß

µ—«Õ ÿ®‘π—Ëπ‡Õß

°√–∫«π°“√§“ª“´‘‡µ™—π¢Õßµ—«Õ ÿ®‘‡°‘¥∑’Ë‰Àπ·≈–Õ¬à“ß‰√

°“√»÷°…“¢Õß Yanagimachi (1994) √–∫ÿ«à“

°√–∫«π°“√§“ª“´‘‡µ™—Ëπ‡ªìπª√“°Ø°“√≥å‡µ√’¬¡§«“¡æ√âÕ¡

∑’Ë ”§—≠¢Õßµ—«Õ ÿ®‘ ”À√—∫°“√ªØ‘ π∏‘„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬

π¡ ´÷Ëß‡ªìπ°√–∫«π°“√∑’Ë„™â‡«≈“·≈–¡’À≈“¬¢—ÈπµÕπ ‡√‘Ë¡µâπ

®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘ ¡’º≈∑”„Àâ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß„π à«πÕ◊ËπÊ µ“¡¡“ µ—«Õ¬à“ß‡™àπ °“√¬â“¬ÕÕ°

¢Õß‚ª√µ’π∑’Ë¡“®“° epididymis ·≈–πÈ”‡≈’È¬ß‡™◊ÈÕÕ ÿ®‘∑’Ë‡°“–

¬÷¥Õ¬Ÿà∫π‡¬◊ËÕÀÿâ¡¢Õßµ—«Õ ÿ®‘ °“√¬â“¬ÕÕ°¢Õß‚ª√µ’π∫“ß™π‘¥

∑’ËÕ¬Ÿà¿“¬„π‡¬◊ËÕÀÿâ¡¢Õßµ—«Õ ÿ®‘ (intrinsic sperm membrane

proteins) °“√¬â“¬ÕÕ°¢Õß§≈Õ‡≈ ‡µÕ‚√≈‡π◊ËÕß®“°®—¥µ—«∑’Ë‰¡à

‡ªìπ√–‡∫’¬∫¢Õß‰¢¡—π ¡’º≈∑”„Àâ¡’°“√´÷¡ºà“π¢Õß “√‡¢â“

„π‡´≈≈å¡“°¢÷Èπ (Harrison, 1996) πÕ°®“°π’È æ∫«à“ glycosami-

noglycans ·≈– glycoproteins  “¡“√∂ àß —≠≠“≥∫“ßÕ¬à“ß

√Ÿª∑’Ë 1 µ—«Õ ÿ®‘¢Õß ÿ°√®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ·∫∫ àÕß°√“¥ (A) °“√√«¡µ—«°—π‡ªìπ°≈ÿà¡¢Õßµ—«Õ ÿ®‘∑’Ë‡°“–Õ¬Ÿà∫π
‡¬◊ËÕ∫ÿ¢Õß UTJ (x1500) ·≈– (B) µ—«Õ ÿ®‘¢Õß ÿ°√„π ¿“æ∑’Ë ¡∫Ÿ√≥å (intact spermatozoa) ∑’Ë‡°“–Õ¬Ÿà∫π‡´≈≈å
§—¥À≈—Ëß·≈–‡´≈≈å∑’Ë¡’´’‡≈’¬¢Õß‡¬◊ËÕ∫ÿ„π UTJ (x3500)
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°√–µÿâπ°“√‡°‘¥§“ª“´‘‡µ™—Ëπ‰¥â (Rodriguez-Martinez et al.,

1998) √«¡∑—Èß§à“æ’‡Õ™·≈–·§≈‡ ’́¬¡ °Á¡’ à«π√à«¡„π°≈‰°

°“√°√–µÿâπ°“√‡°‘¥°√–∫«π°“√π’È‡™àπ°—π (Dube et al., 2003)

°“√»÷°…“¥—ß°≈à“«π’È  à«π„À≠à‡ªìπ°“√»÷°…“πÕ°√à“ß°“¬ —µ«å

·≈–∫“ß√“¬ß“π‡ªìπ°“√‡°Á∫¢âÕ¡Ÿ≈√–À«à“ß∑’Ëµ—«Õ ÿ®‘‡§≈◊ËÕπºà“π

∑àÕ∑“ß‡¥‘π ◊∫æ—π∏ÿå‡æ»‡¡’¬ ª√“°Ø™—¥«à“ ‰∫§“√å∫Õ‡πµ‡ªìπ

µ—«°√–µÿâπ„Àâ‰¢¡—π„π‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘¢Õß ÿ°√®—¥µ—«‰¡à‡ªìπ

√–‡∫’¬∫´÷Ë ß∂◊Õ«à “ ‡ªìπ°“√‡ª≈’Ë ¬π·ª≈ß„π™à«ß·√°¢Õß

°√–∫«π°“√§“ª“´‘‡µ™—Ëπ (Harrison, 1996; 1997; Gadella

and Harrison, 2000) À≈—ß®“°π—Èπ ®–¡’°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥

°“√‡§≈◊ËÕπ¬â“¬¢Õß·§≈‡´’¬¡·≈–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

√Ÿª·∫∫°“√‡§≈◊ËÕπ‰À«¢Õßµ—«Õ ÿ®‘·∫∫‡ âπµ√ß‡ªìπ°“√

‡§≈◊ËÕπ‰À«·∫∫ –∫—¥À“ß∑’Ë‡√’¬°«à“ çhyperactivated motilityé

„π∑’Ë ÿ¥ °√–∫«π°“√ exocytosis ¢Õß‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘∫√‘‡«≥

Õ–‚§√‚´¡∑’ËÕ¬Ÿà∫π à«πÀ—«¢Õßµ—«Õ ÿ®‘®–‡°‘¥¢÷Èπ ÷́Ëß®–π”‰ª

 ŸàªØ‘°‘√‘¬“Õ–‚§√‚´¡ ‚¥¬ª°µ‘·≈â«®–‡ªìπªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ

‡¡◊ËÕµ—«Õ ÿ®‘‡¢â“‰ª —¡º— °—∫ zona pellucida ¢Õß‚Õ‚Õ‰´µå

(Berger et al., 1989)

°√–∫«π°“√§“ª“ ‘́‡µ™—ËπÕ“®„™â‡«≈“‡ªìππ“∑’¿“¬„µâ

 ¿“«–πÕ°√à“ß°“¬ (Harrison, 1996; 1997) ·µà ¿“«–

¿“¬„π√à“ß°“¬ —µ«åÕ“®„™â‡«≈“ 1 ∂÷ß 2 ™—Ë«‚¡ßÀ√◊Õ¡“°°«à“π—Èπ

¢÷ÈπÕ¬Ÿà°—∫ ∂“π¿“æ¢Õßµ—«Õ ÿ®‘ ™π‘¥À√◊Õ«‘∏’°“√‡µ√’¬¡Õ ÿ®‘

‡™àπ °“√·™à‡¬Áπ √«¡∑—Èßµ”·ÀπàßÀ√◊Õ√–¬–‡«≈“¢Õßµ—«Õ ÿ®‘∑’Ë

Õ¬Ÿà„π∑àÕ∑“ß‡¥‘π ◊∫æ—π∏ÿå‡æ»‡¡’¬ (Rodriguez-Martinez et al.,

2001) ¥—ß∑’Ë°≈à“«·≈â««à“ sperm reservoir ™à«¬√—°…“„Àâµ—«

Õ ÿ®‘¡’™’«‘µÕ¬Ÿà√Õ¥ ªÑÕß°—π°“√‡§≈◊ËÕπ‰À«∑’Ë¡“°‡°‘π‰ª¢Õßµ—«

Õ ÿ®‘ ·≈–¡’ à«π„π°“√§«∫§ÿ¡°√–∫«π§“ª“ ‘́‡µ™—Ëπ¥â«¬

°“√™–≈Õ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π sperm

reservoir  “¡“√∂¬◊¥√–¬–°“√¡’™’«‘µ√Õ¥·≈–ª√– ‘∑∏‘¿“æ

„π°“√ªØ‘ π∏‘¥â«¬µ—«Õ ÿ®‘„π sperm reservoir ®–‰¡à‡°‘¥°“√

§“ª“´‘‡µ™—Ëπ ®π°«à“®–¡’ —≠≠“≥°√–µÿâπ®“°∫“ß ‘Ëß∫“ßÕ¬à“ß

´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫°“√µ°‰¢à ‡æ◊ËÕ„Àâµ—«Õ ÿ®‘‡§≈◊ËÕπ∑’Ë®“°

 ¿“æ·«¥≈âÕ¡„π sperm reservoir ‰ª Ÿà ¿“æ·«¥≈âÕ¡∑’Ë

‡À¡“– ¡°—∫°“√§“ª“´‘‡µ™—Ëπ„π∑àÕπ”‰¢à à«π∫πµàÕ‰ª

(Murray and Smith, 1997)

¢âÕ¡Ÿ≈∑’Ë‡°Á∫√«∫√«¡®“°°“√∑¥≈ÕßπÕ°√à“ß°“¬ · ¥ß

„Àâ‡ÀÁπ«à“ °“√ —¡º— °—∫‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à·≈–æ—π∏–‚¥¬°“√

®¥®”¢Õß§“√å‚∫‰Œ‡¥√µ (Suarez, 1998)  “¡“√∂√—°…“ ¡¥ÿ≈

¢Õß‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘‚¥¬°“√ªÑÕß°—π°“√‰À≈‡¢â “¡“¢Õß

·§≈‡´’¬¡·≈–√—°…“·§≈‡ ’́¬¡∑’ËÕ¬Ÿà„π‡´≈≈å„ÀâÕ¬Ÿà„π√–¥—∫

µË”‡æ◊ËÕ™–≈Õ°“√§“ª“ ‘́‡µ™—Ëπ (Dobrinski et al., 1997; Parrish

et al., 1999) °“√»÷°…“¢Õß Tienthai et al. (2004) ∑¥≈Õß

™–≈â“ßµ—«Õ ÿ®‘„π sperm reservoir ¢Õß·¡à ÿ°√„π√–¬–°àÕπ

µ°‰¢à ¢≥–µ°‰¢à ·≈–∑—π∑’À≈—ß®“°µ°‰¢à ®“°π—Èππ”‰ª¬âÕ¡

¥â«¬ ’®”‡æ“–π—Ëπ§◊Õ Merocyanine-540/YOPRO-1 ·≈–

«‘‡§√“–Àå‚¥¬«‘∏’ flow cytometry æ∫«à“ª√–™“°√ à«π„À≠à¢Õß

µ—«Õ ÿ®‘¬—ß‰¡à‡°‘¥°“√§“ª“ ‘́‡µ™—Ëπ Õ¬à“ß‰√°Á¥’ µ—«Õ ÿ®‘‡À≈à“π’È

®–‡°‘¥°“√§“ª“ ‘́‡µ™—Ëπ°ÁµàÕ‡¡◊ËÕ —¡º— °—∫‰∫§“√å∫Õ‡πµ∑’Ë¡’

§«“¡‡¢â¡¢âπ„°≈â‡§’¬ß°—∫§«“¡‡¢â¡¢âπ¢Õß‰∫§“√å∫Õ‡πµ∑’Ë«—¥

‰¥â„π¢Õß‡À≈«∑’Ë‡°Á∫‰¥â®“°∑àÕπ”‰¢à à«π AIJ °≈à“«‰¥â«à“ ¡’

∫“ß ‘Ëß§«∫§ÿ¡°≈‰°„π°“√ªÑÕß°—π‰¡à„Àâµ—«Õ ÿ®‘ ‡°‘¥°“√

§“ª“´‘‡µ™—Ëπ°àÕπ°”Àπ¥ ‡¡◊ËÕµ—«Õ ÿ®‘Õ¬Ÿà„π¢Õß‡À≈«∑’Ë§—¥À≈—Ëß

®“°‡´≈≈å‡¬◊ËÕ∫ÿ∑àÕÀ√◊Õ —¡º— ‚¥¬µ√ß°—∫‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß

∑àÕπ”‰¢à °“√»÷°…“„π‚§æ∫«à“ ‡¡◊ËÕ°≈ÿà¡¢Õßµ—«Õ ÿ®‘‡§≈◊ËÕπ∑’Ë

®“° sperm reservoir ·≈– —¡º— °—∫ heparin °“√√—°…“ ¡¥ÿ≈

¢Õß‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘®–‡ª≈’Ë¬π·ª≈ß (Lane et al., 1999) ÷́Ëß

°“√‡ª≈’Ë¬π·ª≈ßπ’È‡°‘¥¢÷Èπ„π∑”πÕß‡¥’¬«°—π‡¡◊ËÕµ—«Õ ÿ®‘¢Õß

 ÿ°√ —¡º— °—∫‰∫§“√å∫Õ‡πµ (Harrison, 1997) Õ¬à“ß‰√°Áµ“¡

¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“√–¥—∫‰∫§“√å∫Õ‡πµ„π AIJ π—Èπ‡æ’¬ß

æÕ ”À√—∫°“√°√–µÿâπ°√–∫«π°“√§“ª“ ‘́‡µ™—ËπÀ√◊Õ‰¡à ‡æ’¬ß

·µà°√–∫«π°“√π’È‡°‘¥¢÷Èπ‰¥â‡¡◊ËÕµ—«Õ ÿ®‘ —¡º— °—∫¢Õß‡À≈«∑’Ë

‡°Á∫‰¥â®“°∑àÕπ”‰¢à à«π AIJ πÕ°®“°π’È¬—ßæ∫«à“ heparin

™à«¬„Àâµ—«Õ ÿ®‘¢Õß‚§∑’Ë‡°“–¬÷¥°—∫‡¬◊ËÕ∫ÿ‡§≈◊ËÕπ∑’ËÕÕ°¡“´÷Ëß

‡ªìπ°“√∑¥≈Õß°—∫‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”‰¢à∑’Ë ‡æ“–‡≈’È¬ß¿“¬πÕ°

√à“ß°“¬  √ÿª‰¥â«à“ heparin ™à«¬„Àâµ—«Õ ÿ®‘¡’°“√‡§≈◊ËÕπ‰À«

¡“°¢÷Èπ‚¥¬ª√“»®“°°“√‡°‘¥ªØ‘°‘√‘¬“Õ–‚§√‚´¡ (Bosch et al.,

2001)

µ—«Õ ÿ®‘¢Õß‚§·≈– ÿ°√‚¥¬ à«π„À≠à∑’Ë¬÷¥‡°“–°—∫

‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à∑’Ë‡æ“–‡≈’È¬ßπÕ°√à“ß°“¬π—Èπ ®–Õ¬Ÿà„π ¿“æª°µ‘

·≈–‰¡à¡’°√–∫«π°“√§“ª“ ‘́‡µ™—Ëπ‡°‘¥¢÷Èπ ¢≥–∑’Ëµ—«Õ ÿ®‘∑’Ë‰¡à

‰¥â —¡º— °—∫‡´≈≈å‡¬◊ËÕ∫ÿÀ√◊ÕÀ≈ÿ¥ÕÕ°¡“ °àÕπ®–‡°‘¥°√–∫«π

π’ÈÕ¬à“ß™—¥‡®π ‡¡◊ËÕ∑¥ Õ∫‚¥¬°“√¬âÕ¡¥â«¬ Chlortetracycline

(CTC staining) ·≈–°“√µ√«® Õ∫√Ÿª·∫∫°“√‡§≈◊ËÕπ∑’Ë¢Õß

µ—«Õ ÿ®‘ (Fazeli et al., 1999) · ¥ß«à“ µ—«Õ ÿ®‘∑’ËÀ≈ÿ¥ÕÕ°¡“

®“°‡´≈≈å‡¬◊ËÕ∫ÿ  “¡“√∂‡§≈◊ËÕπ‰À«‰ª¢â“ßÀπâ“·≈– “¡“√∂

‡¢â“‰ªªØ‘ π∏‘‰¥â ∂÷ß¢≥–π’È ¬—ß‰¡à¡’¢âÕ¡Ÿ≈¬◊π¬—π∑’Ë·πàπÕπ

‡°’Ë¬«°—∫ª√“°Ø°“√≥åπ’È∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬·≈–¡’§«“¡‡ªìπ‰ª

‰¥â«à“µ—«Õ ÿ®‘∑’Ë‡§≈◊ËÕπÕÕ°®“° sperm reservoir ¡’»—°¬¿“æ

‡©æ“–µ—«„π°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ¢Õß‡¬◊ÈÕÀÿâ¡∑’Ëµà“ß°—π

∫“ßµ—«æ√âÕ¡∑’Ë®–‡°‘¥°“√§“ª“ ‘́‡µ™—Ëπ∑—π∑’ ·µà∫“ßµ—«π—ÈπÕ“®
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µâÕß„™â‡«≈“¡“°°«à“ª°µ‘·≈–µâÕß°“√ ¿“æ·«¥≈âÕ¡∑’Ë¡’‰∫

§“√å∫Õ‡πµ‡æ‘Ë¡¢÷Èπ„π AIJ ¥—ß∑’Ë°≈à“«¢â“ßµâπ«à“ ¢—Èπ ÿ¥∑â“¬¢Õß

°√–∫«π°“√§“ª“´‘‡µ™—Ëπ§◊Õ°“√‡§≈◊ËÕπ∑’ËÕ¬à“ß√«¥‡√Á«·∫∫

 –∫—¥À“ß¢Õßµ—«Õ ÿ®‘ Shalgi ·≈–§≥– (1992) √“¬ß“π«à“

¢Õß‡À≈«∑’Ë‡°Á∫®“°∑àÕπ”‰¢à„π™à«ß¢≥–µ°‰¢à “¡“√∂°√–µÿâπ

µ—«Õ ÿ®‘∑’ËÀ≈—ËßÕÕ°¡“„À¡àÊ „Àâ¡’°“√‡§≈◊ËÕπ‰À«·∫∫π’È‰¥â„π

°“√∑¥≈Õß¿“¬πÕ°√à“ß°“¬

‡¡◊ËÕ»÷°…“≈—°…≥–∑“ß°“¬¿“æ¢Õß sperm reservoir

„π ÿ°√ æ∫«à“µ—«Õ ÿ®‘∫“ß°≈ÿà¡‰¡à‰¥â —¡º— ‚¥¬µ√ß°—∫‡¬◊ËÕ∫ÿ∑àÕ

π”‰¢à (Rodriguez-Martinez et al., 1990; Mburu et al., 1997)

∑”„Àâ‡°‘¥§”∂“¡«à“¢Õß‡À≈«∑’ËÕ¬Ÿà„π∑àÕπ”‰¢à¡’∫∑∫“∑ ”§—≠

Õ¬à“ß‰√µàÕ°√–∫«π°“√§“ª“´‘‡µ™—Ëπ ¢Õß‡À≈«∑’Ë‡°Á∫®“°∑àÕπ”

‰¢à ÿ°√ª√–°Õ∫‰ª¥â«¬ glycosaminoglycans ‡ªìπÀ≈—°·≈–¡’

ª√‘¡“≥ Ÿß ÿ¥„π√–¬–°àÕπµ°‰¢à¢Õß«ß®√°“√‡ªìπ —¥ πÕ°®“°

π’È Tienthai et al. (2000) µ√«®æ∫ hyaluronan ´÷Ëß‡ªìπ

glycosaminoglycans ™π‘¥∑’Ë‰¡à¡’´—≈‡øµ„π¢Õß‡À≈«∑’Ë‡°Á∫‰¥â

®“°∑àÕπ”‰¢à à«π isthmus ·≈–‡¡◊ËÕµ√«®¥â«¬«‘∏’Õ‘¡¡Ÿπ‚π-

Œ‘ ‚µ‡§¡’ ®–æ∫ “√π’Èª√“°Ø™—¥∫π™—Èπ‡¬◊ËÕ∫ÿ¢Õß UTJ ·≈–

isthmus ∑’ËÕ¬Ÿàµ‘¥°—π ( ÷́Ëß∑—Èß Õß à«ππ’È§◊Õµ”·Àπàß¢Õß sperm

reservoir) ·≈–ª√“°Ø‡¥àπ™—¥¡“°µ√ß∫√‘‡«≥∑’Ëµ—«Õ ÿ®‘¡“√«¡

°—π·≈–¬—ß “¡“√∂µ√«®æ∫µ—«√—∫∑’Ë®”‡æ“–¢Õß hyaluronan ∑’Ë

¡’™◊ËÕ«à“ çCD44é „π‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à‰¥â (Tienthai et al., 2003a)

√«¡∑—Èß§âπæ∫«à“‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß sperm reservoir ¡’‡ÕÁπ‰´¡å

∑’Ë —ß‡§√“–Àå hyaluronan π—Ëπ§◊Õ çhyaluronan synthase-3é

ª√“°ØÕ¬Ÿà¥â«¬‡¡◊ËÕµ√«® Õ∫¥â«¬«‘∏’ RT-PCR ‚¥¬‡©æ“–„π

‡´≈≈å‡¬◊ËÕ∫ÿ∑’Ë‡°Á∫‰¥â√–¬–°àÕπ°“√µ°‰¢à (Tienthai et al., 2003b)

®“°°“√∑¥≈Õß‡µ‘¡ hyaluronan ≈ß„πµ—«Õ ÿ®‘·™à·¢Áß¢Õß ÿ°√

∑’Ëºà“π°“√∑”≈–≈“¬ (frozen-thawed spermatozoa) ‡æ◊ËÕ

‡µ√’¬¡ ”À√—∫°“√ªØ‘ π∏‘πÕ°√à“ß°“¬ æ∫«à“ hyaluronan

 “¡“√∂‡Àπ’Ë¬«π”°“√§“ª“´‘‡µ™—Ëπ‰¥â‚¥¬ª√“»®“°°“√

‡°‘¥ªØ‘°‘√‘¬“Õ–‚§√‚´¡ (Suzuki et al., 2002) ·≈–≈¥

Õÿ∫—µ‘°“√≥å¢Õß°“√‡¢â“ªØ‘ π∏‘¢Õßµ—«Õ ÿ®‘À≈“¬µ—«‰¥â (Suzuki

et al., 2000) πÕ°®“°π’È Pena ·≈–§≥– (2004) √“¬ß“π«à“

hyaluronan  “¡“√∂√—°…“°“√¡’™’«‘µ√Õ¥·≈–√—°…“ ¿“æ∑’Ë

 ¡¥ÿ≈¢Õß‡¬◊ËÕÀÿâ¡¢Õßµ—«Õ ÿ®‘ ÿ°√∑’Ëºà“π°“√·™à·¢Áß‰¥â‡ªìπ

Õ¬à“ß¥’ °“√™–≈â“ßµ—«Õ ÿ®‘®“° sperm reservoir „π√–¬–

°àÕπµ°‰¢à®“°·¡à ÿ°√·≈–π”µ—«Õ ÿ®‘∑’Ë ‰¥â¡“ —¡º— °—∫

‰∫§“√å∫Õ‡πµ„πÕ—µ√“ à«π∑’Ë‡À¡“– ¡ æ∫«à“µ—«Õ ÿ®‘ à«π

„À≠à∑πµàÕ°“√‡Àπ’Ë¬«π”°“√‡°‘¥§“ª“ ‘́‡µ™—Ëπ‰¥â ‡™àπ‡¥’¬«°—∫

º≈°“√∑¥≈Õß∑’Ë‰¥âπ”µ—«Õ ÿ®‘¡“‡µ√’¬¡¥â«¬ hyaluronan À√◊Õ

¢Õß‡À≈«∑’Ë‡°Á∫¡“®“°∑àÕπ”‰¢à à«π isthmus „π√–¬–°àÕπµ°‰¢à

(Tienthai et al., 2004) ®“°°“√»÷°…“‡À≈à“π’È  “¡“√∂√–∫ÿ«à“

¢Õß‡À≈«∑’Ë§—¥À≈—Ëß®“°‡´≈≈å‡¬◊ËÕ∫ÿ„π sperm reservoir

™à«¬√—°…“°“√¡’™’«‘µ√Õ¥¢Õßµ—«Õ ÿ®‘·≈–™–≈Õ°“√‡°‘¥

§“ª“´‘‡µ™—Ëπ‰¥â¢≥–Àπ÷Ëß  ¡¡ÿµ‘∞“π §◊Õ ª√‘¡“≥·≈–

§ÿ≥ ¡∫—µ‘¢Õß hyaluronan ∑’Ëæ∫„π¢Õß‡À≈«∑’Ëº≈‘µ®“°∑àÕ

π”‰¢àπ—Èπ¡’º≈°√–∑∫µàÕ°“√∑”ß“πÀ√◊Õ°“√‡ª≈’Ë¬π·ª≈ß

¢Õß‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘¢Õß ÿ°√

∫∑ √ÿª

Àπâ“∑’Ë¢Õß sperm reservoir „π√–¬–°àÕπµ°‰¢à¢Õß

 ÿ°√ §◊Õ°“√™–≈Õ°“√‡°‘¥§“ª“ ‘́‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘ ¡“°°«à“

‰ª°√–µÿâπ°√–∫«π°“√π’È ‚¥¬¡’¢—ÈπµÕπ‡ªìπ≈”¥—∫¥—ßπ’È

°√–∫«π°“√§“ª“ ‘́‡µ™—π®–‡°‘¥¢÷Èπ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß

‡¬◊ËÕÀÿâ¡µ—«Õ ÿ®‘ ·≈–‡¡◊ËÕµ—«Õ ÿ®‘∂Ÿ°®—∫„Àâµ‘¥Õ¬Ÿà„π sperm

reservoir ¥â«¬¢Õß‡À≈«∑’Ë‡ªìπ‡¡◊Õ°‡Àπ’¬« ÷́Ëß‡µÁ¡‰ª¥â«¬

glycosaminoglycans ·≈–‚ª√µ’π„π∫√‘‡«≥∑àÕ·§∫Ê  “√

‡À≈à“π’È®–™à«¬™–≈Õ·≈–ªÑÕß°—π°“√‡°‘¥§“ª“´‘‡µ™—Ëπ‰¥â¢≥–

Àπ÷Ëß (Boquest et al., 1999) °“√™–≈Õπ’È “¡“√∂‡°‘¥¢÷Èπ‰¥â

‡æ√“–°“√¬÷¥‡°“–°—π √–À«à“ßµ—«Õ ÿ®‘°—∫‡¬◊ËÕ∫ÿ∑àÕ¥â«¬‡™àπ°—π

À≈—ß®“°π—Èπ ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ·«¥≈âÕ¡¿“¬„π

∑àÕπ”‰¢à ´÷Ëß¡’ “‡Àµÿ®“° ¿“«–¢ÕßŒÕ√å‚¡πÀ√◊Õªí®®—¬Õ◊ËπÊ

∑”„Àâµ—«Õ ÿ®‘®”π«πÀπ÷ËßÀ≈ÿ¥ÕÕ°®“°°“√¬÷¥‡°“–·≈–

‡§≈◊ËÕπ∑’Ë®“° sperm reservoir µ√ß‰ª¬—ß ampullary-isthmic

junction ‡æ◊ËÕªØ‘ π∏‘°—∫‚Õ‚Õ‰´µå (Hunter et al., 1999)

¢—ÈπµÕπµà“ßÊ ‡À≈à“π’È∑’Ë‡°‘¥„π sperm reservoir ‡æ◊ËÕ√—∫ª√–°—π

«à“µ—«Õ ÿ®‘¬—ß¡’™’«‘µ√Õ¥·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√ªØ‘ π∏‘°—∫

‚Õ‚Õ‰´µå„π™à«ß√–¬–‡«≈“Àπ÷Ëß °àÕπ°“√µ°‰¢à®–‡°‘¥¢÷Èπµ“¡

ª°µ‘´÷Ëß„™â‡«≈“ª√–¡“≥ 24-48 ™—Ë«‚¡ß À≈—ß®“°°“√‡ªìπ —¥

π‘Ëß„π ÿ°√ (Mburu et al., 1996) À≈—ß®“°π—Èπµ—«Õ ÿ®‘„π

®”π«π∑’Ë‡æ’¬ßæÕ®–‡§≈◊ËÕπ∑’Ë‰ª¬—ß à«π∫π¢Õß∑àÕπ”‰¢à ‡°‘¥

°“√§“ª“´‘ ‡µ™—Ëπµ“¡»—°¬¿“æ∑’Ë·µ°µà“ß°—π¢Õßµ—«Õ ÿ®‘

·µà≈–µ—« ‡¡◊ËÕ°“√§“ª“ ‘́‡µ™—Ëπ‡ √Á® ‘Èπ µ—«Õ ÿ®‘®–æ∫°—∫

‚Õ‚Õ‰´µå‡æ◊ËÕ°“√ªØ‘ π∏‘‚¥¬ª√“»®“°°“√‡ ’Ë¬ßµàÕ°“√‡¢â“

ªØ‘ π∏‘®“°µ—«Õ ÿ®‘À≈“¬µ—«



38 Thai J. Vet. Med. Vol. 34 No. 2, 30 June 2004

‡Õ° “√Õâ“ßÕ‘ß

Berger, T.D., Turner, D.O., Meizel, S. and Heidrick, J.L.

1989. The zona pellucida induced acrosome

reaction in boar sperm. Biol. Reprod. 40: 525-530.

Boquest, A.C., Smith, J.F., Briggs, R.M., Duganzich, D.M.

and Summers, P.M. 1999. Effects of bovine

oviductal proteins on bull spermatozoal function.

Theriogenology. 51: 583-595.

Bosch, P., de Avila, J.M., Ellington, J.E. and Wright, Jr.,

R.W. 2001. Heparin and Ca2++-free medium can

enhance release of bull sperm attached to oviductal

epithelial cell monolayers. Theriogenology. 56:

247-260.

Dobrinski, I., Smith, T.T., Suarez, S.S. and Ball, B.A. 1997.

Membrane contact with oviductal epithelium

modulates the intracellular calcium concentration

of equine spermatozoa in vitro. Biol. Reprod. 56:

861-869.

Dube, C., Tardif, S., Leclerc, P. and Bailey, J.L. 2003.

Importance of calcium in the appearance of p32,

a boar sperm tyrosine phosphoprotein, during boar

sperm capacitation. J. Androl. 24: 727-733.

Dyce, K.M., Sack, W.O. and Wensing, C.J.G. 1996.

The Pelvis and Reproductive organs of the Pig. In :

Textbook of Veterinary Anatomy. 2nd edition.

W.B. Philadelphia: Saunders. 799-808.

Einarsson, S. 1980. Site, transport and fate of inseminated

semen. Proceedings of the 9th International Congress

of Animal Reproduction and Artificial Insemination.

Madrid, Spain. June 15-19: 147-158.

Einarsson, S. 1985. Transport of boar semen in the female

reproductive tract. Proceedings of the 1st International

Conference on Deep Freezing of Boar Semen. L.A.

Johnson and K. Larsson (eds.), Uppsala, Sweden.

August 25-27: 189-197.

Fazeli, A., Duncan, A.E. Watson, P.F. and Holt, W.V. 1999.

Sperm-oviduct interaction: induction of capacitation

and preferential binding of uncapacitated

spermatozoa to oviductal epithelial cells in porcine

species. Biol. Reprod. 60: 879-886.

Funahashi, H. and Day, B.N. 1997. Advances in in vitro

production of pig embryos. J. Reprod. Fertil. Suppl.

52: 271-283.

Gadella, B.M. and Harrison, R.A.P. 2000. The

capacitation agent bicarbonate induces protein

kinase A-dependent changes in phospholipid

transbilayer behaviour in the sperm plasma

membrane. Development. 127: 2407-2420.

Harrison, R.A.P. 1996. Capacitation mechanisms, and the

role of capacitation as seen in eutherian mammals.

Reprod. Fertil. Dev. 8: 581-594.

Harrison, R.A.P. 1997. Sperm plasma membrane

characteristics and boar semen fertility. J. Reprod.

Fert. Suppl. 52: 195-211.

Hunter, R.H.F. 1981. Sperm transport and reservoirs in

the pig oviduct in relation to the time of ovulation.

J. Reprod. Fert. 63: 109-117.

Hunter, R.H.F. 1984. Preovulatory arrest and periovulatory

redistribution of competent spermatozoa in the

isthmus of the pig oviduct. J. Reprod. Fert. 72:

203-211.

Hunter, R.H.F. 1988. Discovery of the Fallopian tubes

and subsequent historical landmarks. In : The

Fallopian Tubes: Their role in fertility and infertility.

Berlin: Springer-Verlag. 1-10.

Hunter, R.H.F. 1991. Oviduct function in pigs, with

particular reference to the pathological condition

of polyspermia. Mol. Reprod. Dev. 29: 385-391.

Hunter, R.H.F. 1995. Ovarian endocrine control of sperm

progression in the Fallopian tubes. Oxford Rev.

Reprod. Biol. 17: 85-124.

Hunter, R.H.F. and Leglise, P.C. 1971. Polyspermic

fertilization following tubal surgery in pigs with

particular reference to the role of the isthmus. J.

Reprod. Fert. 24: 233-246.

Hunter, R.H.F. and Nichol, R. 1986. A preovulatory

temperature gradient between the isthmus and

ampulla of pig oviducts during the phase of sperm

storage. J. Reprod. Fert. 77: 599-606.



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 34 ©∫—∫∑’Ë 2, 30 ¡‘∂ÿπ“¬π 2547 39

Hunter, R.H.F., Petersen, H.H. and Greve, T. 1999.

Ovarian follicular fluid, progesterone and calcium2+

ion influences on sperm release from the fallopian

tube reservoir. Mol. Reprod. Dev. 54: 283-291.

Johansson, M., Tienthai, P. and Rodriguez-Martinez, H.

2000. Histochemistry and ultrastructure of the

intraluminal mucus in the sperm reservoir of the pig

oviduct. J. Reprod. Dev. 46: 183-192.

Kawakami, E., Arai, T., Oishi, I., Hori, T. and Tsutsui, T.

2000. Induction of dog sperm capacitation by

glycosaminoglycans and glycosaminoglycan amounts

of oviductal and uterine fluids in bitches. J. Vet.

Med. Sci. 62: 65-68.

Kim, N.H., Day, B.N., Lim, J.G., Lee, H.T. and Chung,

K.S. 1997. Effects of oviductal fluid and heparin on

fertility and characteristics of porcine spermatozoa.

Zygote. 5: 61-65.

Lane, M., Therien, I., Moreau, R. and Manjunath, P. 1999.

Heparin and high-density lipoprotein mediate

bovine sperm capacitation by different mechanisms.

Biol. Reprod. 60: 169-175.

Larsson, B. and Larsson, K. 1986. Sperm localization in

the oviducts of artificially inseminated dairy cattle.

Acta Vet. Scand. 27: 303-312.

Lefebvre, R., Chenoweth, P.J., Drost, M., LeClear, C.T.,

MacCubbin, M., Dutton, J.T. and Suarez S.S. 1995.

Characterization of the oviductal sperm reservoir

in cattle. Biol. Reprod. 53: 1066-1074.

Lefebvre, R. and Suarez, S.S. 1996. Effect of capacitation

on bull sperm binding to homologous oviductal

epithelium. Biol. Reprod. 54: 575-582.

Lefebvre, R. and Suarez, S.S. 1997. Bovine sperm binding

to oviductal epithelium involves fucose recognition.

Biol. Reprod. 56: 1198-1204.

Mburu, J.N., Einarsson, S., Lundeheim, N. and Rodriguez-

Martinez, H. 1996. Distribution, number and

membrane integrity of spermatozoa in the pig

oviduct in relation to spontaneous ovulation. Anim.

Reprod. Sci. 45: 109-121.

Mburu, J.N., Rodriguez-Martinez, H. and Einarsson, S.

1997. Changes in sperm ultrastructure and

localization in the porcine oviduct around ovulation.

Anim. Reprod. Sci. 47: 137-148.

Murray, S.C. and Smith, T.T. 1997. Sperm interaction with

Fallopian tube apical membrane enhances sperm

motility and delays capacitation. Fertil. Steril. 68:

351-357.

Parrish, J.J., Susko-Parrish, J.L. and Graham, J.K. 1999.

In vitro capacitation of bovine spermatozoa: role of

intracellular calcium. Theriogenology. 51: 461-472.

Pena, F.J., Johannisson, A., Wallgren, M. and Rodriguez-

Martinez, H. 2004. Effect of hyaluronan supplemen-

tation on boar sperm motility and membrane lipid

architecture status after cryopreservation.

Theriogenology. 61: 63-70.

Petrunkina, A.M., Gehlhaar, R., Drommer, W., Waberski,

D. and Topfer-Petersen, E. 2001. Selective sperm

binding to pig oviductal epithelium in vitro.

Reproduction. 121: 889-896.

Rodriguez-Martinez, H. 1983. Studies on the control

mechanisms of the pig oviductal motility. Doctoral

thesis (dissertation), Swedish University of

Agricultural Sciences (SLU), Uppsala, Sweden.

152 pp.

Rodriguez-Martinez, H., Ekwall, H. and Ploen, L. 1985.

Ultrastructure and innervation of smooth muscle in

the porcine oviduct. Zbl. Vet. Med. C. 14: 33-46.

Rodriguez-Martinez, H., Nicander, L., Viring, S.,

Einarsson, S. and Larsson, K. 1990. Ultrastructure

of the utero-tubal junction in preovulatory pigs.

Anat. Histol. Embryol. 19: 16-36.

Rodriguez-Martinez, H., Larsson, B., Pertoft, H. and

Kjellen, L. 1998. GAGs and spermatozoon

competence in vivo and in vitro. In : Gametes:

Development and Function. Lauria, A. et al. (eds).

Rome: Sereno Symposia. 239-274.

Rodriguez-Martinez, H., Tienthai, P., Suzuki, K.,

Funahashi, H., Ekwall, H. and Johansson, A. 2001.

Involvement of oviduct in sperm capacitation and



40 Thai J. Vet. Med. Vol. 34 No. 2, 30 June 2004

oocyte development in the pig. Reproduction.

Suppl. 58: 129-145.

Roldan, E.R.S., Murase, T. and Shi, Q. 1994. Exocytosis

in spermatozoa in response to progesterone and

zona pellucida. Science. 266: 1578-1581.

Rozeboom, K.J., Troedsson, M.H.T. and Crabo, B.G. 2000.

AI in swine: The impact of inseminations on the

uterine environment. In: Boar Semen Preservation IV.

L.A. Johnson and H.D. Guthrie (eds.), Lawrence:

Allen Press. 177-184.

Shalgi, R., Smith, T.T. and Yanagimachi, R. 1992. A

quantitative comparison of the passage of capacitated

and uncapacitated hamster spermatozoa through

the uterotubal junction. Biol. Reprod. 46: 419-424.

Suarez, S.S. 1998. The oviductal sperm reservoir in

mammals: Mechanisms of formation. Biol. Reprod.

58: 1105-1107.

Suarez, S.S., Dai, X.B., DeMott, R.P., Redfern, K. and

Mirando, M.A. 1992. Movement characteristics

of boar sperm obtained from the oviduct or

hyperactivated in vitro. J. Androl. 13: 75-80.

Suzuki, K., Eriksson, B., Shimizu, H., Nagai, T. and

Rodriguez-Martinez, H. 2000. Effect of hyaluronan

on monospermic penetration of porcine oocytes

fertilized in vitro. Int. J. Androl. 23: 13-21.

Suzuki, K., Asano, A., Eriksson, B., Niwa, K., Shimizu,

H., Nagai, T. and Rodriguez-Martinez, H. 2002.

Capacitation status and in vitro fertility of boar

spermatozoa: Effects of seminal plasma, cumulus-

oocytes-complexes-conditioned medium and

hyaluronan. Int. J. Androl. 25:84-93.

Tienthai, P., Kjellen, L., Pertoft, H., Suzuki, K. and

Rodriguez-Martinez, H., 2000. Localization and

quantitation of hyaluronan and sulphated glycosami-

noglycans in the tissues and intraluminal fluid of

the pig oviduct. Reprod. Fert. Dev. 12: 173-182.

Tienthai, P., Yokoo, M., Kimura, N., Heldin, P., Sato,

E. and Rodriguez-Martinez, H. 2003a. Immunolo-

calization and expression of the hyaluronan receptor

CD44 in the epithelium of the porcine oviduct

during oestrus. Reproduction. 125: 119-132.

Tienthai, P., Kimura, N., Heldin, P., Sato, E. and Rodriguez-

Martinez, H. 2003b. Expression of hyaluronan

synthase-3 in porcine oviductal epithelium during

oestrus. Reprod. Fertil. Dev. 15: 99-105.

Tienthai, P., Johannisson, A. and Rodriguez-Martinez, H.

2004. Sperm capacitation in the porcine oviduct.

Anim. Reprod. Sci. 80: 131-146.

Viring, S. and Einarsson, S. 1981. Sperm distribution

within the genital tract of naturally inseminated

gilts. Nord. Vet. Med. 33:145-149.

Yanagimachi, R. 1994. Mammalian fertilization. In:

The Physiology of Reproduction. E. Knobil and J.D.

Neill (eds.) New York: Raven Press. 189-317.


