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§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥  Heat Shock Protein 70 (HSP70)

°—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ„πæàÕæ—π∏ÿå‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπåø√’‡™’Ë¬π

Association of heat shock protein 70 levels with semen quality
in crossbred Holstein Friesian bulls
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∫∑§—¥¬àÕ: °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√¡’Õ¬Ÿà¢Õß 70 kDa heat shock protein (HSP70) „πÕ ÿ®‘·≈–

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥ HSP70 °—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ¢ÕßæàÕæ—π∏ÿå‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π ‚¥¬‡°Á∫µ—«Õ¬à“ß

πÈ”‡™◊ÈÕ®“°æàÕ ‚§ ®”π«π 10 µ—«  „π™à«ßƒ¥ŸΩπ (THI = 79.06) ƒ¥ŸÀπ“« (THI = 74.30) ·≈–ƒ¥Ÿ√âÕπ (THI = 80.05) ƒ¥Ÿ°“≈≈–

8 §√—Èß ‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ ‰¥â·°à ª√‘¡“µ√πÈ”‡™◊ÈÕ §«“¡‡¢â¡¢âπ¢Õß‡´≈≈åÕ ÿ®‘ ®”π«πÕ ÿ®‘∑—ÈßÀ¡¥ °“√‡§≈◊ËÕπ∑’Ë

·∫∫À¡Ÿà °“√‡§≈◊ËÕπ∑’Ë√“¬µ—« ®”π«πÕ ÿ®‘¡’™’«‘µ ·≈–®”π«πÕ ÿ®‘∑’Ëº‘¥ª°µ‘ º≈°“√ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ„π°“√»÷°…“

§√—Èßπ’Èæ∫«à“„πƒ¥Ÿ√âÕπ·≈–ƒ¥ŸΩπÕ ÿ®‘¡’°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡ŸàµË”°«à“ƒ¥ŸÀπ“« P<0.01) ·≈–„πƒ¥Ÿ√âÕπ¡’®”π«πÕ ÿ®‘º‘¥ª°µ‘

∑—ÈßÀ¡¥·≈–Õ ÿ®‘º‘¥ª°µ‘·∫∫∑ÿµ‘¬¿Ÿ¡‘µË”∑’Ë ÿ¥ (P<0.01) ·≈–®“°°“√»÷°…“ª√‘¡“≥ HSP70 „πÕ ÿ®‘¥â«¬«‘∏’ Western blot

æ∫«à“ª√‘¡“≥¢Õß HSP70 „πÕ ÿ®‘¢ÕßæàÕ‚§„πƒ¥Ÿ√âÕπµË”°«à“„πƒ¥ŸÀπ“«·≈–ƒ¥ŸΩπ (P<0.01) ‚¥¬ª√‘¡“≥ HSP70 „πÕ ÿ®‘

¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡Ÿà  ®”π«πÕ ÿ®‘º‘¥ª°µ‘∑—ÈßÀ¡¥  ·≈–®”π«πÕ ÿ®‘º‘¥ª°µ‘·∫∫∑ÿµ‘¬¿Ÿ¡‘ (P<0.01)

°“√»÷°…“§√—Èßπ’È “¡“√∂ √ÿª‰¥â«à“¡’ HSP70 ª√“°Ø„πÕ ÿ®‘ ·≈–ª√‘¡“≥ HSP70 „πÕ ÿ®‘¡’§«“¡ —¡æ—π∏å°—∫≈—°…≥–

∫“ßª√–°“√¢Õß§ÿ≥¿“æπÈ”‡™◊ÈÕ¢ÕßæàÕæ—π∏ÿå‚§π¡‚Œ≈ ‰µπåø√’‡™’Ë¬π

§” ”§—≠: §ÿ≥¿“æπÈ”‡™◊ÈÕ,  ‚§π¡,  HSP70

ABSTRACT: This study attempted to clarify the appearance of 70 kDa heat shock protein (HSP70) in spermatozoa
and its relationship with the semen quality in crossbred Holstein Friesian (HF) bulls.  Semen from 10 HF bulls
was collected 8 weeks during rainy (THI = 79.06), winter (THI = 74.30), and summer (THI = 80.05).  Semen quality
was evaluated in terms of semen volume, sperm concentration, sperm motility, sperm viability, and percentage
of abnormal spermatozoa.  It was found that mass movement of sperm in the summer and rainy seasons were
significantly lower than in the winter (P<0.01). The percentage of abnormal sperm were significantly lowest in the
summer (P<0.01).  The western blot analysis of the levels of HSP70 in spermatozoa found that it was significantly
lower in summer than during winter and rainy seasons (P<0.01).  The results of correlation revealed that the levels
of HSP70 in spermatozoa had positive correlation with mass movement, percentage of total abnormal sperm, and
percentage of secondary abnormal sperm (P<0.01).  In conclusion, this study revealed the presence of HSP70 in the
bullsí spermatozoa and it was associated with some traits of semen quality.
Keywords:  semen quality, Holstein Friesian bulls, HSP70
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∫∑π”

°√–∫«π°“√ √â“ßÕ ÿ®‘ (spermatogenesis) ¢Õß

 —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡‡°‘¥¢÷Èπ¿“¬„πÕ—≥±–∑’Ë¡’Õÿ≥À¿Ÿ¡‘

µË”°«à“Õÿ≥À¿Ÿ¡‘√à“ß°“¬ ª√–¡“≥ 2-6 o´ (Austin and

Short 1990)  ∂â“Õÿ≥À¿Ÿ¡‘¿“¬„πÕ—≥±– Ÿß¢÷Èπ®– àßº≈

°√–∑∫µàÕ°√–∫«π°“√ √â“ßÕ ÿ®‘  (Rockett et al., 2001)

∑”„Àâ§ÿ≥¿“æπÈ”‡™◊ÈÕ≈¥≈ß (Sailer et al., 1997)  àßº≈

 ◊∫‡π◊ËÕß∂÷ßÕ—µ√“°“√ªØ‘ π∏‘·≈–°“√æ—≤π“¢Õß

µ—«ÕàÕπ‡ªìπ≈”¥—∫

√“¬ß“π°“√»÷°…“„π‡´≈≈å√à“ß°“¬∑—Ë«‰ª ‡™àπ

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«æ∫«à“§«“¡√âÕπ°√–µÿâπ„Àâ‡´≈≈å

 —ß‡§√“–Àå‚ª√µ’π∑’Ë‡√’¬°«à“ heat shock proteins (HSPs)

‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« (Guerriero and Raynes, 1990)

‚¥¬‡©æ“– HSPs ¢π“¥ 70 kDa À√◊Õ HSP70 (Sonna

et al., 2002)  ‡æ◊ËÕª°ªÑÕß‡´≈≈å‰¡à„Àâ‰¥â√—∫§«“¡‡ ’¬À“¬

Õ—π‡π◊ËÕß¡“®“°§«“¡√âÕπ  πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π«à“

‡´≈≈å∑’Ë‰¥â√—∫°“√‡Àπ’Ë¬«π”¥â«¬§«“¡√âÕπ·≈– “¡“√∂

∑π√âÕπÀ√◊Õ¡’™’«‘µ√Õ¥®–¡’ª√‘¡“≥ HSP70  Ÿß°«à“

‡´≈≈å∑’Ë‰¡à‡§¬‰¥â√—∫°“√‡Àπ’Ë¬«π”¥â«¬§«“¡√âÕπ (King

et al., 2002) ∑”„Àâ¡’°“√„™â HSP70 ‡ªìπµ—«™’È«—¥°“√∑π

√âÕπ„π‡´≈≈å¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ (Theodorakis

et al., 1999)

„π‡´≈≈åÕ ÿ®‘¡’√“¬ß“π°“√¡’Õ¬Ÿà¢Õß HSP70 ‡™àπ

‚§π¡ (Kamaruddin et al., 2004)   ÿ°√ (Huang et al.,

2000) §π (Huszar et al., 2000) ·≈–ÀπŸ (Dix et al.,

1996)  ‚¥¬√“¬ß“π„π§π ·≈–ÀπŸ æ∫«à“ HSP70

¡’Àπâ“∑’Ë ”§—≠µàÕ°√–∫«π √â“ßÕ ÿ®‘ „π¢≥–∑’Ë Matwee

et al., (2001) √“¬ß“π«à“ HSP70 ¡’∫∑∫“∑ ”§—≠µàÕ

°“√ªØ‘ π∏‘„π‚§π¡ πÕ°®“°π—Èπ„π°“√»÷°…“„π ÿ°√

Huang et al. (2000) √“¬ß“π«à“ HSP70 Õ“®¡’ à«π

‡°’Ë¬«¢âÕß°—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ ‚¥¬æ∫«à“πÈ”‡™◊ÈÕ∑’Ë¡’

§ÿ≥¿“æ¥’¡’ª√‘¡“≥ HSP70  Ÿß Õ¬à“ß‰√°Á¥’ „π√“¬ß“π

°“√»÷°…“¥—ß°≈à“«æ∫«à“ „π™à«ßƒ¥Ÿ√âÕπÕ ÿ®‘¢Õß ÿ°√

¡’ª√‘¡“≥ HSP70 µË”°«à“„πƒ¥ŸÀπ“«  ́ ÷Ëß‰¡à Õ¥§≈âÕß

°—∫°“√√“¬ß“π„π‡´≈≈å√à“ß°“¬µ“¡∑’Ë‰¥â°≈à“«¡“„π

‡∫◊ÈÕßµâπ  ∑’Ëæ∫«à“§«“¡√âÕπÀ√◊ÕÕÿ≥À¿Ÿ¡‘ Ÿß°√–µÿâπ„Àâ

‡´≈≈å√à“ß°“¬¡’°“√ √â“ß HSP70 ¡“°°«à“„π ¿“«–∑’Ë

¡’Õÿ≥À¿Ÿ¡‘µË” (Sonna et al., 2002) · ¥ß„Àâ‡ÀÁπ«à“

Õÿ≥À¿Ÿ¡‘À√◊Õ§«“¡√âÕπ àßº≈°√–∑∫µàÕª√‘¡“≥  HSP70

„π‡´≈≈åÕ ÿ®‘·µ°µà“ß®“°‡´≈≈å√à“ß°“¬

¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

∂÷ß°“√¡’Õ¬Ÿà¢Õß HSP70 „πÕ ÿ®‘ §«“¡ —¡æ—π∏å√–À«à“ß

ª√‘¡“≥ HSP70 „πÕ ÿ®‘°—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ √«¡∂÷ß

Õ‘∑∏‘æ≈¢Õßªí®®—¬∑“ß ¿“æ¿Ÿ¡‘Õ“°“»„π·µà≈–ƒ¥Ÿ°“≈

µàÕ°“√¡’Õ¬Ÿà¢Õß HSP70 „πÕ ÿ®‘·≈–§ÿ≥¿“æπÈ”‡™◊ÈÕ

¢ÕßæàÕæ—π∏ÿå ‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’ ‡™’Ë¬π

„πª√–‡∑»‰∑¬

«‘∏’°“√»÷°…“

 —µ«å∑¥≈Õß

°“√»÷°…“§√—Èßπ’È„™âæàÕæ—π∏ÿå‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå-

ø√’‡™’Ë¬π √–¥—∫ “¬‡≈◊Õ¥ 87.50-96.87% Õ“¬ÿ 6-7 ªï

πÈ”Àπ—° 770-860 °°. ®”π«π 10 µ—« ‡≈’È¬ß¥Ÿ¿“¬„µâ

 ¿“æ·«¥≈âÕ¡¢Õß»Ÿπ¬åº≈‘µπÈ”‡™◊ÈÕ·™à·¢Áß æàÕæ—π∏ÿå

º ¡‡∑’¬¡≈”æ≠“°≈“ß  ”π—°‡∑§‚π‚≈¬’™’«¿“æ

°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å Õ.≈” π∏‘ ®.≈æ∫ÿ√’

‚¥¬≈—°…≥–‚√ß‡√◊Õπ‡ªìπ‚√ß‡√◊Õπ·∫∫‡ªî¥ µ—ÈßÕ¬Ÿà

¥â“π¢â“ß≈“π√’¥πÈ”‡™◊ÈÕ ·µà≈–‚√ß‡√◊Õπ¡’§Õ°°—° —µ«å

2 ·∂« À—πÀπâ“‡¢â“À“°—π ·µà≈–§Õ°¡’¢π“¥ 5 x 10 ‡¡µ√

 à«π°“√®—¥°“√¥â“πÕ“À“√  æàÕæ—π∏ÿå‚§π¡‰¥â√—∫Õ“À“√

À¬“∫·∫∫‡µÁ¡∑’Ë (ad libitum) ‰¥â√—∫Õ“À“√¢âπ«—π≈–

2 §√—Èß ª√‘¡“≥Õ“À“√¢âπ∑’Ë„Àâ„π·µà≈–µ—«¢÷ÈπÕ¬Ÿà°—∫

§–·ππ√à“ß°“¬ (Body Score) ¢ÕßæàÕæ—π∏ÿå‚§π¡  ·≈–

¡’πÈ” –Õ“¥„Àâ°‘πµ≈Õ¥‡«≈“

°“√∫—π∑÷° ¿“æ¿Ÿ¡‘Õ“°“»

∫—π∑÷°¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å„π

‚√ß‡√◊ÕπæàÕæ—π∏ÿå‚§π¡ ¥â«¬‡§√◊ËÕß«—¥·≈–∫—π∑÷°Õ—µ‚π¡—µ‘

(Data Logger) ‡æ◊ËÕ§”π«≥§à“¥—™π’Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ

(Temperature and Humidity Index; THI) µ“¡ Ÿµ√¢Õß
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Ravagnolo et al. (2000)

THI= (9/5Ta + 32) - (0.55 -0.55RH) x (9/5Ta-26)

Ta = Õÿ≥À¿Ÿ¡‘ ¿“æ·«¥≈âÕ¡ (o´)

RH =  §«“¡™◊Èπ —¡æ—π∏å‡ªìπ®ÿ¥∑»π‘¬¡

°“√ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ·≈–°“√«‘‡§√“–Àå

ª√‘¡“≥ HSP70 „πÕ ÿ®‘

‡°Á∫µ—«Õ¬à“ßπÈ”‡™◊ÈÕª√‘¡“µ√ 3 ¡≈. ®“°æàÕ‚§

®”π«π 10 µ—« „π™à«ßƒ¥ŸΩπ (°.¬.-µ.§. 2548)

ƒ¥ŸÀπ“« (æ.¬.-∏.§. 2548) ·≈–ƒ¥Ÿ√âÕπ (¡’.§.-‡¡.¬. 2549)

ƒ¥Ÿ°“≈≈– 8 §√—Èß µàÕ‡π◊ËÕß°—π ‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æ

πÈ”‡™◊ÈÕ·≈–«‘‡§√“–ÀåÀ“ª√‘¡“≥ HSP70

ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ ‰¥â·°à ª√‘¡“µ√πÈ”‡™◊ÈÕ

(volume) §«“¡‡¢â¡¢âπ¢Õß‡´≈≈åÕ ÿ®‘ (concentration)

°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡Ÿà (mass movement) °“√‡§≈◊ËÕπ∑’Ë

‰ª¢â“ßÀπâ“ (progressive movement) °“√¡’™’«‘µ¢ÕßÕ ÿ®‘

(live spermatozoa) ·≈–§«“¡º‘¥ª°µ‘¢Õß‡´≈≈åÕ ÿ®‘

∑—Èß·∫∫ª∞¡¿Ÿ¡‘·≈–∑ÿµ‘¬¿Ÿ¡‘ (primary and secondary

abnormal spermatozoa) ¥â«¬°“√¬âÕ¡ ’Õ‘‚Õ ‘́π-π‘‚°√ ‘́π

µ“¡«‘∏’°“√¢Õß‡∑«‘π∑√å (2542)

°“√«‘‡§√“–Àåª√‘¡“≥ HSP70 „πÕ ÿ®‘ „™â‡∑§π‘§

western blot ́ ÷Ëß¥—¥·ª≈ß®“° Kamaruddin et al. (2000)

¡’≈”¥—∫¢—ÈπµÕπ¥—ßπ’È π”πÈ”‡™◊ÈÕ¡“·¬°‡´≈≈åÕ ÿ®‘ÕÕ°

®“°πÈ”°“¡¥â«¬°“√ ªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 14,000 rpm

Õÿ≥À¿Ÿ¡‘ 4 o´ ‡ªìπ‡«≈“ 10 π“∑’ ≈â“ß‡´≈≈åÕ ÿ®‘¥â«¬

 “√≈–≈“¬ Phosphate Buffer Saline (PBS) pH 7.4

®”π«π 3 §√—Èß ·≈–‡°Á∫‰«â∑’Ë -20o´ ‡æ◊ËÕ√Õ°“√ °—¥‚ª√µ’π

∑”°“√ °—¥‚ª√µ’π®“°‡´≈≈åÕ ÿ®‘®”π«π 1.5 x 108  µ—«

‚¥¬„™â 0.02% Triton X-100 µ√«®«—¥§«“¡‡¢â¡¢âπ¢Õß

‚ª√µ’π∑—ÈßÀ¡¥‚¥¬™ÿ¥µ√«®«—¥ (Bio-Rad, 500-0002)

µ“¡«‘∏’°“√¢Õß Bradford (1976) ®“°π—Èππ” “√≈–≈“¬

‚ª√µ’π∑’Ë¡’§«“¡‡¢â¡¢âπ‡∑à“°—π ¡“·¬°‚ª√µ’πµ“¡

πÈ”Àπ—°‚¡‡≈°ÿ≈ ¥â«¬«‘∏’ one-dimension SDS-PAGE

‚¥¬„™â 4% stacking gel ·≈– 12% resolving gel °√–· 

‰øøÑ“ 8 ¡‘≈≈‘·Õ¡·ª√å ‡ªìπ‡«≈“ 120 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß ‡§≈◊ËÕπ¬â“¬‚ª√µ’π®“°·ºàπ‡®≈‰ª Ÿà·ºàπ PVDF

membrane ‚¥¬„™â°√–· ‰øøÑ“ 12 ‚«≈∑å ‡ªìπ‡«≈“

90 π“∑’ ≈â“ß·ºàπ PVDF ¥â«¬ STBST ·≈–À¬ÿ¥

ªØ‘°‘√‘¬“¥â«¬ 2% Blocking advance ECL „π STBST

∑’ËÕÿ≥À¿Ÿ¡‘ 4 o´ π“π 60 π“∑’ ®“°π—Èπ∫à¡·ºàπ PVDF

membrane °—∫·Õπµ‘∫Õ¥’ª∞¡¿Ÿ¡‘ (Monoclonal anti-

(HSP70); Sigma, H5145)  —¥ à«π 1:15,000 ∑’ËÕÿ≥À¿Ÿ¡‘

4 o´ ‡ªìπ‡«≈“ 60 π“∑’ ≈â“ß·ºàπ PVDF ¥â«¬ STBST

3 §√—Èß ·≈–∫à¡µàÕ¥â«¬·Õπ∑‘∫Õ¥’∑ÿµ‘¬¿Ÿ¡‘ (Mouse anti

goat horseradish peroxidase conjugated; Sigma,

A2254)  —¥ à«π 1:50,000 ∑’ËÕÿ≥À¿Ÿ¡‘ 4 o´ ‡ªìπ‡«≈“

60 π“∑’ «‘‡§√“–Àåº≈°“√¡’Õ¬Ÿà¢Õß HSP70 ¥â«¬«‘∏’

Chemiluminescent detection ∫π·ºàπøî≈¡å‡π°“∑’ø

µ√«® Õ∫ HSP70 ∫π·ºàπøî≈¡å‚¥¬‡§√◊ËÕß Bio Imaging

Systems (Syngene, a division of Synoptics Limited)

·≈–§”π«≥ª√‘¡“≥ HSP70 ®“°°√“ø¡“µ√∞“π∑’Ë‰¥â

®“° recombinant rat HSP70 (HSP72) protein (Stressgen,

SPP-758)

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

«‘‡§√“–ÀåÕ‘∑∏‘æ≈¢Õßªí®®—¬∑“ß ¿“æ¿Ÿ¡‘Õ“°“»

„π·µà≈–ƒ¥Ÿ°“≈µàÕ§ÿ≥¿“æπÈ”‡™◊ÈÕ ·≈–ª√‘¡“≥

HSP70 ‚¥¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π (ANOVA)  ‚¥¬

¡’‚¡‡¥≈∑“ß ∂‘µ‘‡ªìπ  Yijk = µ + Sire
i
 + Season

j
 + Eijk

‡¡◊ËÕ Sire
i
 ‡ªìπÕ‘∑∏‘æ≈‡π◊ËÕß®“°æàÕæ—π∏ÿå  (I = 1,...10);

Season
j
 ‡ªìπÕ‘∑∏‘æ≈‡π◊ËÕß®“°ƒ¥Ÿ°“≈ (j = ƒ¥Ÿ√âÕπ

ƒ¥ŸΩπ ·≈–ƒ¥ŸÀπ“«) ·≈– Eijk ‡ªìπ§«“¡§≈“¥‡§≈◊ËÕπ

·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬

≈’ ∑å ·§«√å (least square means) ¢Õßƒ¥Ÿ°“≈¥â«¬«‘∏’

least significant difference ·≈–«‘‡§√“–Àå§«“¡ —¡æ—π∏å

√–À«à“ßª√‘¡“≥ HSP70 °—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ „™â°“√À“

§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (correlation coefficient; r)

‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª∑“ß ∂‘µ‘ SAS

(SAS, 1985)
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º≈°“√»÷°…“·≈–«‘®“√≥å

HSP70 „πÕ ÿ®‘¢ÕßæàÕ‚§π¡ ·≈–º≈¢Õßªí®®—¬

∑“ß ¿“æ¿Ÿ¡‘Õ“°“»

º≈°“√»÷°…“®“°‡∑§π‘§ Western blot ‚¥¬„™â

monoclonal anti-HSP70 æ∫«à“Õ ÿ®‘¢ÕßæàÕæ—π∏ÿå‚§π¡

≈Ÿ°º ¡‚Œ≈ ‰µπå  ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’°“√ª√“°Ø

¢Õß HSP70 (Figure 1)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß

Kamaruddin et al. (2004)  ·≈–‡¡◊ËÕ§”π«≥ª√‘¡“≥

HSP70 „πÕ ÿ®‘  ‚¥¬°√“ø¡“µ√∞“π∑’Ë‰¥â®“°°“√„™â

recombinant rat HSP70 (HSP72) protein ‡ªìπ§à“Õâ“ßÕ‘ß

æ∫«à“ª√‘¡“≥ HSP70 „πÕ ÿ®‘¢ÕßæàÕæ—π∏ÿå‚§π¡

≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π ¡’§à“Õ¬Ÿà√–À«à“ß 3.15-14.02

ng/mg protein (§à“µË” ÿ¥-§à“ Ÿß ÿ¥)

ªí®®—¬∑“ß ¿“æ¿Ÿ¡‘Õ“°“»µàÕª√‘¡“≥ HSP70

„πÕ ÿ®‘

 ¿“æ¿Ÿ¡‘Õ“°“»„π‚√ß‡√◊Õπ‡≈’È¬ßæàÕ‚§π¡

(Table 1) ¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬„πƒ¥Ÿ√âÕπ Ÿß°«à“ƒ¥ŸΩπ·≈–

ƒ¥ŸÀπ“« (P<0.01) „π¢≥–∑’Ë§«“¡™◊Èπ —¡æ—∑∏å‡©≈’Ë¬

„πƒ¥ŸΩπ Ÿß°«à“ƒ¥Ÿ√âÕπ·≈–ƒ¥ŸÀπ“« (P<0.01) ‚¥¬

§à“ THI ‡©≈’Ë¬„πƒ¥Ÿ√âÕπ·≈–ƒ¥ŸΩπ Ÿß°«à“„πƒ¥ŸÀπ“«

(P<0.01) (Table 2) ´÷Ëß°“√«‘‡§√“–Àåªí®®—¬∑“ß ¿“æ

¿Ÿ¡‘Õ“°“»æ∫«à“ ¡’Õ‘∑∏‘æ≈µàÕª√‘¡“≥ HSP70 ‚¥¬

æ∫«à“ª√‘¡“≥ HSP70 „πÕ ÿ®‘ ™à«ßƒ¥Ÿ√âÕπµË”°«à“„π

ƒ¥ŸΩπ·≈–„πƒ¥ŸÀπ“« (P<0.01) µ“¡≈”¥—∫ (Table 2)

ªí®®—¬∑“ß ¿“æ¿Ÿ¡‘Õ“°“»∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª„π

·µà≈–ƒ¥Ÿ°“≈  àßº≈°√–∑∫µàÕ¿“«–∏”√ß¥ÿ≈¢Õß

√à“ß°“¬ ∑”„Àâ‚§π¡¡’°“√ª√—∫‡ª≈’Ë¬π°“√µÕ∫ πÕß

∑“ß √’√«‘∑¬“ ‡æ◊ËÕ√—°…“Õÿ≥À¿Ÿ¡‘√à“ß°“¬„Àâ§ß∑’Ë

(Cunningham, 2002) ‚¥¬‡¡◊ËÕ§à“ THI ‡æ‘Ë¡ Ÿß¢÷Èπ  àßº≈

„Àâ§«“¡√âÕπ„π√à“ß°“¬‡æ‘Ë¡ Ÿß¢÷Èπ  ¥—ßπ—Èπ√à“ß°“¬‚§π¡

®”‡ªìπµâÕß¡’°“√√–∫“¬§«“¡√âÕπ ‚¥¬„™â°“√‡æ‘Ë¡

Õ—µ√“°“√À“¬„®‡ªìπ°≈‰°À≈—°„π°“√√–∫“¬§«“¡√âÕπ

(Koatdoke, 2008) Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕæ‘®“√≥“°“√

µÕ∫ πÕßµàÕ§«“¡√âÕπ„π√–¥—∫‡´≈≈åæ∫«à“ „π‡´≈≈å

√à“ß°“¬¡’°“√µÕ∫ πÕßµàÕ§«“¡√âÕπ‚¥¬°“√ª√—∫

‡ª≈’Ë¬π°“√ √â“ß‚ª√µ’π¢π“¥ 70 kDa ™π‘¥ HSP70

‡æ‘Ë¡ Ÿß¢÷Èπ ‡æ◊ËÕª°ªÑÕß‡´≈≈å‰¡à„Àâ‰¥â√—∫§«“¡‡ ’¬À“¬

®“°§«“¡√âÕπ (King et al., 2002; Sonna et al., 2002)

Õ¬à“ß‰√°Áµ“¡ „π°“√»÷°…“§√—Èßπ’Èæ∫«à“ª√‘¡“≥

HSP70 „πÕ ÿ®‘µË”„π™à«ßƒ¥Ÿ√âÕπ Õ“®‰¡à Õ¥§≈âÕß°—∫

√“¬ß“π°“√»÷°…“„π‡´≈≈å√à“ß°“¬µ“¡∑’Ë‰¥â°≈à“«‰ª

·≈â«‡∫◊ÈÕßµâπ  Õ¬à“ß‰√°Á¥’ ‡ªìπº≈°“√»÷°…“∑’Ë Õ¥§≈âÕß

°—∫°“√√“¬ß“π°“√»÷°…“„π‡´≈≈åÕ ÿ®‘¢Õß ÿ°√∑’Ë

æ∫«à“ª√‘¡“≥ HSP70 „π‡´≈≈åÕ ÿ®‘¢Õß ÿ°√„πƒ¥Ÿ√âÕπ

µË”°«à“„πƒ¥ŸÀπ“« (Huang et al., 2000) ¥—ßπ—Èπ®÷ß‡ªìπ

‰ª‰¥â«à“º≈°√–∑∫¢Õßªí®®—¬∑“ß ¿“æ¿Ÿ¡‘Õ“°“»µàÕ

°“√¡’Õ¬Ÿà¢Õß HSP70 „π‡´≈≈åÕ ÿ®‘Õ“®·µ°µà“ß®“°

‡´≈≈å√à“ß°“¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‡´≈≈åÕ ÿ®‘¡’°“√

æ—≤π“‡ª≈’Ë¬π·ª≈ßÀ≈“¬¢—ÈπµÕπ„π°√–∫«π°“√ √â“ß

Õ ÿ®‘ ‡™àπ °“√·∫àßµ—«·∫∫‰¡‚Õ´’ ‡æ◊ËÕ≈¥‚§√‚¡‚´¡

·≈–°“√ª√—∫‡ª≈’Ë¬π√Ÿª√à“ß„Àâ°–∑—¥√—¥‚¥¬°“√¢—∫

‰´‚∑æ≈“ ´÷¡ÕÕ°πÕ°‡´≈≈å (Parks et al., 2003)  àßº≈

„Àâ°√–∫«π°“√· ¥ßÕÕ°¢Õß¬’π ‰¥â·°à °“√∂Õ¥√À— 

·≈–°“√·ª≈√À— ‰¡à “¡“√∂‡°‘¥¢÷Èπ‰¥â ´÷ËßÕ“®Õ∏‘∫“¬

Figure 1 The western blot analysis of HSP70 in the HF crossbred bullsû spermatozoa.  The first three lanes are
60, 80, 120 ng of standard recombinant HSP70.  Lanes 1-5 depict the five representative bulls.
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‰¥â¥â«¬°“√»÷°…“·∫∫ in vitro „πÀπŸ mouse ∑’Ë√“¬ß“π

«à“ ¿“¬À≈—ß®“°‡Àπ’Ë¬«π”‡π◊ÈÕ‡¬◊ËÕÕ—≥±–¥â«¬§«“¡√âÕπ

43 o´  æ∫«à“ ª√‘¡“≥ HSP70 ¡’°“√‡æ‘Ë¡¢÷Èπ‡æ’¬ß‡≈Á°πâÕ¬

·≈–µ√«®‰¡àæ∫ HSP70mRNA  ́ ÷Ëßß“π∑¥≈Õß¥—ß°≈à“«

‡ πÕ·π–«à“ ‡´≈≈åÕ ÿ®‘‰¡à “¡“√∂µÕ∫ πÕßµàÕ

§«“¡√âÕπ‰¥â¥â«¬°“√ √â“ß HSP70 (Zakeri et al., 1990)

¥—ßπ—Èπ HSP70 „π‡´≈≈åÕ ÿ®‘Õ“®∂Ÿ° √â“ß¢÷Èπ°àÕπ∑’Ë®–¡’

°“√À≈—ËßÕÕ°¡“¿“¬πÕ°√à“ß°“¬ ¥—ß‡™àπ∑’Ë¡’√“¬ß“π

„π§π·≈–¡â“∑’Ëæ∫«à“ ¡’°“√ √â“ß HSP70 ÕÕ°¡“„π™à«ß

ª≈“¬¢Õß¢—ÈπµÕπ spermiogenesis (Huszar et al., 1998)

·≈–√“¬ß“π„πÀπŸæ∫«à“ ¡’°“√ √â“ß HSP70 ÕÕ°¡“

„π™à«ß°√–∫«π°“√·∫àßµ—«·∫∫‰¡‚Õ´’  (Eddy, 1998)

Table 2 Seasonal variation in least squares means of the level of HSP70 and semen quality traits in Holstein Friesian
crossbred bulls.

Seasons SEM
Rainy Winter Summer

HSP70 (ng/µg protein) 6.70b 9.63 a 5.54 c 1.15
Volume (ml) 6.44 6.60 6.00 0.14
Sperm concentration (x 106/ml) 848.80 947.26 1040.10 29.62
Total sperm number per ejaculate (x 106) 5670.60 6013.78 6226.31 218.00
Mass movement score (1-5) 2.32 b 2.92 a 2.05 b 0.12
Motility score (%) 73.15 a 70.15 b 69.74 b 0.53
Viable spermatozoa (%) 86.43 85.37 85.95 0.39
Total abnormal spermatozoa (%) 17.43 a 20.34 a 7.11 b 0.78
Primary abnormal spermatozoa (%) 1.42 1.41 1.76 0.09
Secondary abnormal spermatozoa (%) 16.00 a 18.92 a 5.73 b 0.72
Means within the same row  with different letters differ significantly (P<0.01)

Table 1 Mean, maximum, and minimum of temperature and humidity Index (THI), temperature, and humidity in the
bull stall during the experimental period.

Seasons
Rainy Winter Summer SEM

Temperature and Humidity Index (THI)
Mean 79.06 a 74.30 b 80.05 a 0.77
Maximum 83.71 a 79.08 b 86.01 a 0.89
Minimum 75.90 a 69.93 b 74.45 a 0.85

Temperature (oC)
Mean 27.83 b 25.92 b 30.05 a 0.50
Maximum 32.43 b 30.60 b 37.18 a 0.74
Minimum 25.06 a 21.77 b 24.55 a 0.48

Humidity (%RH)
Mean 78.91 a 64.37 b 62.30 b 2.31
Maximum 90.68 a 73.86 b 89.08 a 2.31
Minimum 60.86 a 48.26 b 40.22 c 2.31

Means within the same row with different letters differ significantly (P<0.01)
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ªí®®—¬∑“ß ¿“æ¿Ÿ¡‘Õ“°“»µàÕ§ÿ≥¿“æπÈ”‡™◊ÈÕ
º≈°“√µ√«® Õ∫§ÿ≥¿“æπÈ”‡™◊ÈÕæàÕ‚§æ∫«à“

ƒ¥Ÿ°“≈¡’Õ‘∑∏‘æ≈µàÕ°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈åÕ ÿ®‘∑—Èß

°“√ ‡§≈◊ËÕπ∑’Ë·∫∫À¡Ÿà·≈–°“√‡§≈◊ËÕπ∑’Ë√“¬µ—« ·≈–

¡’Õ‘∑∏‘æ≈µàÕ®”π«πÕ ÿ®‘º‘¥ª°µ‘∑—ÈßÀ¡¥ ·≈–Õ ÿ®‘

º‘¥ª°µ‘·∫∫∑ÿµ‘¬¿Ÿ¡‘ (P<0.01) ‚¥¬æ∫«à“„πƒ¥Ÿ√âÕπ

·≈–ƒ¥ŸΩπ Õ ÿ®‘¡’°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡ŸàµË”°«à“ƒ¥ŸÀπ“«

Õ¬à“ß¡’π—¬ ”§—≠ ¬‘Ëß∑“ß ∂‘µ‘ (P<0.01)  (Table 2)

 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß Moyerhoeffer et al.

(1985) ·≈– Soderquist et al. (1996)  ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°

Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ àßº≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘

¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈åÕ ÿ®‘ (sperm plasma membrane) ·≈–

°√–∑∫µàÕ°“√·≈°‡ª≈’Ë¬π‰ÕÕÕπµà“ßÊ ‡™àπ ·§≈‡´’¬¡

(calcium channels) ´÷Ëß àßº≈µàÕ‡π◊ËÕß∑”„ÀâÕ ÿ®‘¡’

°“√‡§≈◊ËÕπ∑’Ë≈¥≈ß (Ladha et al., 1997; Si, 1997)

¢âÕ —ß‡°µ ”§—≠∑’Ëæ∫®“°º≈°“√»÷°…“„π§√—Èßπ’È§◊Õ

°“√æ∫«à“®”π«πÕ ÿ®‘∑’Ë¡’§«“¡º‘¥ª°µ‘∑—ÈßÀ¡¥·≈–

Õ ÿ®‘∑’Ë¡’§«“¡º‘¥ª°µ‘·∫∫∑ÿµ‘¬¿Ÿ¡‘ „πƒ¥ŸÀπ“«·≈–

ƒ¥ŸΩπ Ÿß°«à“„πƒ¥Ÿ√âÕπ (P<0.01) (Table 2) ´÷Ëß‡ªìπ

º≈∑’ËÕ“®‰¡à Õ¥§≈âÕß°—∫¢âÕ ¡¡ÿµ‘∞“π‡∫◊ÈÕßµâπ«à“

πÈ”‡™◊ÈÕ‚§¡’§ÿ≥¿“æµË”„π™à«ßƒ¥Ÿ√âÕπ ·¡â«à“®–‰¡à

 “¡“√∂‡™◊ËÕ¡‚¬ß§«“¡ ‡ªìπ‡Àµÿ‡ªìπº≈¢Õßƒ¥Ÿ°“≈

µàÕ§«“¡º‘¥ª°µ‘¢ÕßÕ ÿ®‘„π°“√»÷°…“§√—Èßπ’È‰¥â™—¥‡®π

·µà¡’ª√–‡¥Áπ∑’Ëπà“ π„®·µà¡’ª√–‡¥Áπ∑’Ëπà“ π„®§◊Õ

§«“¡™◊Èπ —¡æ—∑∏å∑’Ë Ÿß„π™à«ßƒ¥ŸΩπÕ“® àßº≈°√–∑∫

µàÕ§«“¡º‘¥ª°µ‘¢ÕßÕ ÿ®‘ (®µÿæ√ ·≈–§≥–, 2545)

§«“¡º‘¥ª°µ‘·∫∫∑ÿµ‘¬–¿Ÿ¡‘ À¡“¬∂÷ß §«“¡º‘¥

ª°µ‘∑’Ë‡°‘¥¢÷Èπ„π°√–∫«π°“√ √â“ßÕ ÿ®‘  (spermatogenesis)

„π¢≥–∑’ËÕ ÿ®‘Õ¬Ÿà∫√‘‡«≥∑àÕ‡Õæ‘¥‘‰¥¡‘   ·≈–„π°“√»÷°…“

°—∫°≈ÿà¡‚§‡¥’¬«°—ππ’È¡’√“¬ß“π§«“¡º‘¥ª°µ‘∑’Ëæ∫

 à«π„À≠à‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥À“ß ( ÿ√“ß§π“ ·≈–§≥–,

2551) Õ¬à“ß‰√°Á¥’ °“√»÷°…“Õ‘∑∏‘æ≈¢Õßƒ¥Ÿ°“≈

µàÕ§«“¡º‘¥ª°µ‘¢ÕßÕ ÿ®‘‚§π¡„πµà“ßª√–‡∑» ‡™àπ

Soderquist et al. (1996) ∑’Ë»÷°…“„π‚§π¡ «’¥‘™æ∫«à“

ƒ¥Ÿ√âÕπ·≈–ƒ¥Ÿ„∫‰¡âº≈‘∑”„ÀâÕ ÿ®‘¡’§«“¡º‘¥ª°µ‘

„π à«πÀ—«·≈– à«πÀ“ß‡æ‘Ë¡ Ÿß°«à“„πƒ¥ŸÀπ“«·≈–

ƒ¥Ÿ„∫‰¡â√à«ß

§«“¡ —¡æ—π∏å√–À«à“ß HSP70 °—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ

®“°°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥

HSP70 „πÕ ÿ®‘°—∫§ÿ≥¿“æπÈ”‡™◊ÈÕæ∫«à“ §à“ —¡ª√– ‘∑∏‘Ï

 À —¡æ—π∏å (r) √–À«à“ßª√‘¡“≥ HSP70 °—∫§ÿ≥¿“æ

πÈ”‡™◊ÈÕ¡’§à“§àÕπ¢â“ßµË” (Table 3)  ∑—Èßπ’ÈÕ“®‡ªìπ‰ª‰¥â

«à“  ¡’ªí®®—¬À≈“¬ª√–°“√∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß°—∫§ÿ≥¿“æ

πÈ”‡™◊ÈÕ ‚¥¬‡©æ“–ªí®®—¬∑“ß¥â“π ¿“æ·«¥≈âÕ¡∑’Ë¡’

Õ‘∑∏‘æ≈‚¥¬µ√ßµàÕ§ÿ≥¿“æ (Fuerst-Waltl et al., 2006)

·≈–‡¡◊ËÕæ‘®“√≥“„π à«π¢Õß‚ª√µ’πæ∫«à“ πÕ°®“°

HSP70 ∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß°—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ (Huszar

et al., 1998; Huang et al., 2000, Turba et al., 2007)

·≈â«¬—ß¡’‚ª√µ’πÕ◊ËπÊ ∑’ËÕ“®¡’º≈°√–∑∫µàÕ§ÿ≥¿“æ

πÈ”‡™◊ÈÕ‚§π¡ ‡™àπ bovine seminal plasma protein (BSP)

(Nauc and Manjunath, 2000) ·≈–‚ª√µ’π®“° cauda

epididymis fluid (CEF) (Moura et al., 2006)  Õ¬à“ß‰√°Á¥’

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“ ª√‘¡“≥ HSP70 „πÕ ÿ®‘¡’

§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡Ÿà ®”π«π

Õ ÿ®‘º‘¥ª°µ‘∑—ÈßÀ¡¥·≈–Õ ÿ®‘º‘¥ª°µ‘·∫∫∑ÿµ‘¬¿Ÿ¡‘

(P<0.01) (Table 3)

§«“¡ —¡æ—π∏å¢Õß HSP70 °—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ

¢ÕßæàÕ‚§∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’È  Õ¥§≈âÕß°—∫

°“√»÷°…“¢Õß Turba et al. (2007) ∑’Ëæ∫«à“ ª√‘¡“≥

HSP70  „πÕ ÿ®‘¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫°“√‡§≈◊ËÕπ∑’Ë

·∫∫À¡Ÿà ‚¥¬À“°‡´≈≈åÕ ÿ®‘¡’ª√‘¡“≥ HSP70  Ÿß‡´≈≈å

Õ ÿ®‘®–¡’°“√‡§≈◊ËÕπ∑’Ë¥’ ´÷Ëß°≈‰°∑’ËÕ“®Õ∏‘∫“¬§«“¡

 —¡æ—π∏åπ’È‡ªìπ√“¬ß“π°“√»÷°…“„π§π·≈–¡â“∑’Ëæ∫«à“

HSP70 ¡’∫∑∫“∑ ”§—≠„π¢—ÈπµÕπª√—∫‡ª≈’Ë¬π√Ÿª√à“ß

(spermiogenesis)  ‚¥¬‡´≈≈åÕ ÿ®‘¢Õß§π·≈–¡â“®–¡’°“√

 √â“ß HSP70 (™π‘¥∑’Ëæ∫‡©æ“–„π‡´≈≈åÕ ÿ®‘) ÕÕ°¡“

„π™à«ßª≈“¬¢Õß¢—ÈπµÕπ  spermiogenesis  ‡æ◊ËÕ∑”Àπâ“∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß¢Õß‡´≈≈åÕ ÿ®‘®“°

‡´≈≈å spermatid ‡ªìπ spermatozoa ·≈–‡§≈◊ËÕπ∑’Ë‡¢â“ Ÿà

‡Õæ‘¥‘‰¥¡‘  ‚¥¬„π¢—ÈπµÕππ’È‰´‚∑æ≈“ ´÷¡®–∂Ÿ°∫’∫‰≈à

(cytoplasm extrusion)  °≈“¬‡ªìπ residual bodies ·≈–

À≈ÿ¥ÕÕ°‰ª®“°‡´≈≈åÕ ÿ®‘ µ“¡¥â«¬°“√‡°‘¥ plasma

membrane remodeling  ´÷ËßµâÕß„™â  HSP70 ™π‘¥
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¥—ß°≈à“«™à«¬„π°“√‡§≈◊ËÕπ¬â“¬‚ª√µ’π®÷ß®–∑”„Àâ

°√–∫«π°“√¥—ß°≈à“«‡°‘¥¢÷Èπ‰¥âÕ¬à“ß ¡∫Ÿ√≥å  (Huszar

et al., 1998)  ¥—ßπ—Èπ°“√¢“¥ HSP70 ®–∑”„ÀâÕ ÿ®‘∑’Ë‡¢â“ Ÿà

‡Õæ‘¥‘‰¥¡‘  ‡ªìπÕ ÿ®‘∑’Ë¬—ß‰¡à¡’°“√æ—≤π“‚µ‡µÁ¡∑’Ë ¬—ß¡’

 à«π¢Õß‰´‚∑æ≈“ ´÷¡µ‘¥§â“ßÕ¬Ÿà (cytoplasm retention)

·≈–Õ“® àßº≈°√–∑∫µàÕ°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘

Õ¬à“ß‰√°Á¥’„π‚§π¡¬—ß‰¡à¡’°“√»÷°…“∂÷ß™π‘¥·≈–

°“√ —ß‡§√“–Àå¢Õß HSP70 „π¢—ÈπµÕπ spermiogenesis

·≈–¢—ÈπµÕπÕ◊ËπÊ„π°√–∫«π°“√ √â“ßÕ ÿ®‘  ·µà¡’§«“¡

‡ªìπ‰ª‰¥â«à“Õ“®¡’°“√°≈‰°∑’Ë‡À¡◊Õπ°—π ‡π◊ËÕß®“°

Kamaruddin  (2004)  √“¬ß“π«à“¡’°“√ª√“°Ø¢Õß HSP70

„π‡´≈≈åÕ ÿ®‘√–¬– spermatid

„π∑”πÕß‡¥’¬«°—π §«“¡ —¡æ—π∏å‡™‘ß∫«°√–À«à“ß

ª√‘¡“≥ HSP70 „π‡´≈≈åÕ ÿ®‘°—∫Õ ÿ®‘º‘¥ª°µ‘∑—ÈßÀ¡¥

·≈–Õ ÿ®‘º‘¥ª°µ‘·∫∫∑ÿµ‘¬¿Ÿ¡‘ (P<0.01) (Table 3)

¢Õß‚§π¡„π§√—Èßπ’È Õ¥§≈âÕß°—∫∑’Ë¡’°“√»÷°…“„π§π

·≈– —µ«åµ√–°Ÿ≈øíπ·∑– æ∫«à“°“√¡’Õ¬Ÿà¢Õß HSP70

„πÕ ÿ®‘  Õ“®¡’§«“¡®”‡æ“–µàÕÀπâ“∑’Ë‡©æ“–„π°√–∫«π

°“√ √â“ßÕ ÿ®‘ ‡™àπ‡°’Ë¬«¢âÕß°—∫°“√·∫àß‡´≈≈å·∫∫

meiosis „π°√–∫«π°“√ √â“ß‡´≈≈åÕ ÿ®‘¢ÕßÀπŸ (Dix

et al., 1996) °“√ª√—∫‡ª≈’Ë¬π√Ÿª√à“ß„π°√–∫«π°“√ √â“ß

Õ ÿ®‘¢Õß§π (Huszar et al., 2000)  µ“¡∑’Ë‰¥â°≈à“«¡“

·≈â« ·≈–„π§π¬—ßæ∫«à“°“√¢“¥ HSP70 ¡’º≈„Àâ‡°‘¥

§«“¡º‘¥ª°µ‘¢Õß‚§√‚¡‚´¡·∫∫ aneuploidy (Kovanci

et al., 2000) ‡ªìπµâπ  Õ¬à“ß‰√°Á¥’ °“√»÷°…“‡√◊ËÕß∫∑∫“∑

¢Õß HSP70 „π§π ·≈–°≈ÿà¡ —µ«å∑¥≈Õß ‡™àπ ÀπŸ ‰¥â¡’

°“√»÷°…“Õ¬à“ß°«â“ß¢«“ß·≈–≈÷°´÷Èß ∑”„Àâ∑√“∫«à“

HSP70 ∑’Ëæ∫„π‡´≈≈åÕ ÿ®‘¡’À≈“¬™π‘¥ µ—«Õ¬à“ß‡™àπ

„π‡´≈≈åÕ ÿ®‘¢Õß§πæ∫«à“ HSP70 ™π‘¥ HspA2 (human

homologue of mouse Hsp70-2) ‡ªìπ™π‘¥∑’Ëæ∫‡©æ“–

„π‡´≈≈åÕ ÿ®‘‡∑à“π—Èπ·≈–¡’°“√ —ß‡§√“–Àå¢÷Èπ„π™à«ß

°√–∫«π°“√ spermeiogenesis ¡’Àπâ“∑’Ë„π°“√‡§≈◊ËÕπ

¬â“¬‚ª√µ’π (Huszar et al., 1998) ·≈–¡’§«“¡ —¡æ—π∏å

‡™‘ß≈∫°—∫Õ ÿ®‘º‘¥ª°µ‘ (Gergely et al., 1999) „π¢≥–∑’Ë

‡´≈≈åÕ ÿ®‘ÀπŸ mouse æ∫ HSP70 Õ¬à“ßπâÕ¬ 4 ™π‘¥ §◊Õ

HSP70-1, HSP70-2, HSP70-3 ·≈– HSP70.2 ‚¥¬™π‘¥

HSP70.2 æ∫‡©æ“–„πÕ ÿ®‘ ·≈–¡’∫∑∫“∑‡°’Ë¬«¢âÕß°—∫

°√–∫«π°“√ meiosis  (Rockett et al., 2001) πÕ°®“°

π—Èπ„π‡´≈≈åÕ ÿ®‘¢Õß ÿ°√¬—ßæ∫ HSP70 ®”π«π  4 ™π‘¥

§◊Õ HSC70a, HSC70c, HSP70e ·≈– P70t  ‚¥¬™π‘¥

P70t ‡ªìπ™π‘¥∑’Ëæ∫‡©æ“–„π‡´≈≈åÕ ÿ®‘ (Huang et al.,

2005)  ¥—ßπ—ÈπÕ“®‡ªìπ‰ª‰¥â«à“‡´≈≈åÕ ÿ®‘¢ÕßæàÕ‚§π¡

æ—π∏ÿå‚Œ≈ ‰µπå ø√’‡™’Ë¬π Õ“®¡’ HSP70 À≈“¬™π‘¥

´÷Ëß·µà≈–™π‘¥®–¡’°“√ —ß‡§√“–Àå·≈–¡’§«“¡ —¡æ—π∏å

Õ¬à“ß‰√°—∫§ÿ≥¿“æπÈ”‡™◊ÈÕ„π·µà≈–≈—°…≥–®–µâÕß¡’

°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª

Table 3  Correlation coefficients (r) of the level of HSP70 and semen quality traits in Holstein Friesian crossbred bulls.

Semen quality traits r
Volume (ml) 0.02
Sperm concentration (x 106/ml) -0.02
Total sperm number per ejaculate (x 106) -0.03
Mass movement score (1-5) 0.36**
Motility score (%) -0.02
Viable spermatozoa (%) -0.06
Total abnormal spermatozoa (%) 0.47**
Primary abnormal spermatozoa (%) 0.05
Secondary abnormal spermatozoa (%) 0.47**
** P<0.01
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 √ÿª

°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“¡’ HSP70 „π‡´≈≈å

Õ ÿ®‘¢ÕßæàÕæ—π∏ÿå‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå ø√’‡™’Ë¬π ‚¥¬

æ∫«à“„πƒ¥Ÿ√âÕπ¡’ª√‘¡“≥ HSP70 µË”°«à“„πƒ¥ŸÀπ“«

·≈–ƒ¥ŸΩπ  „π∑”πÕß‡¥’¬«°—π „πƒ¥Ÿ√âÕπ·≈–ƒ¥ŸΩπ

Õ ÿ®‘¡’°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡ŸàµË”°«à“„πƒ¥ŸÀπ“« ·≈–„π

ƒ¥Ÿ√âÕπ¡’®”π«πÕ ÿ®‘º‘¥ª°µ‘∑—ÈßÀ¡¥·≈–Õ ÿ®‘º‘¥ª°µ‘

·∫∫ ∑ÿµ‘¬¿Ÿ¡‘µË”∑’Ë ÿ¥  ‚¥¬æ∫«à“ª√‘¡“≥ HSP70 „π

Õ ÿ®‘¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡Ÿà

®”π«πÕ ÿ®‘º‘¥ª°µ‘∑—ÈßÀ¡¥·≈–Õ ÿ®‘º‘¥ª°µ‘·∫∫

∑ÿµ‘¬¿Ÿ¡‘ ¥—ßπ—Èπ ®“°¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È

®÷ßÕ“®°≈à“«‰¥â«à“ °“√¡’ª√‘¡“≥ HSP70 µË”„π™à«ß

ƒ¥Ÿ√âÕπ ∑”„Àâ‡´≈≈åÕ ÿ®‘¡’°“√‡§≈◊ËÕπ∑’Ë·∫∫À¡ŸàµË”

·≈–¡’®”π«πÕ ÿ®‘º‘¥ª°µ‘πâÕ¬

§”¢Õ∫§ÿ≥

ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ à«πÀπ÷Ëß®“°»Ÿπ¬å«‘®—¬

‡∑§‚π‚≈¬’™’«¿“æ∑“ß°“√‡°…µ√†  ‡æ◊ËÕ‡»√…∞°‘®∑’Ë¬—Ëß¬◊π

·≈–»Ÿπ¬å‡∑§‚π‚≈¬’™’«¿“æ‡°…µ√ (¡À“«‘∑¬“≈—¬

¢Õπ·°àπ) ‚§√ß°“√æ—≤π“∫—≥±‘µ»÷°…“·≈–«‘®—¬ “¢“

«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’  ·≈–¢Õ¢Õ∫§ÿ≥»Ÿπ¬åº≈‘µ
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