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RESEARCH ARTICLE

Effect of Catalase, Superoxide Dismutase, and

Glutathione Peroxidase Added in Dog Semen on

Sperm Quality after Incubation at 37  ÌC

Patchanee Sringam1, Pitakpong Maneeratrungrote1, Adisak Sangkaew2, Sarawut  Sringam2*

  Abstract

Objective __ To determine the effect of enzyme supplementation (catalase; superoxide dismutase,

SOD; and glutathione peroxidase, GP) on the motility and viability of dog semen after incubation

at 37  ÌC for 6 hr.

Materials and Methods __ Semen was collected by digital manipulation from 8 adult dogs and

diluted with tris egg yolk. Diluted semen was divided into7 treatment groups: (1) diluted semen

(a control group),  (2) diluted semen + 100 U/ml catalase,  (3) diluted semen + 500 U/ml

catalase, (4) diluted semen + 100 U/ml SOD, (5) diluted semen + 500 U/ml SOD, (6) diluted

semen + 5 U/ml GP, and (7) diluted semen + 15 U/ml GP. All groups were then incubated

at 37 ÌC for 6 hr. To determine sperm quality, the sperm viability and motility were evaluated

before and after incubation period.

Results __ After incubation for 6 hours, the survival rates of sperm motility in treatment groups 2,
4, and 6 were higher than (p<0.05) those in a control group (74.3, 73.5, and 70.9 vs.
57.8%, respectively). However, the survival rates of sperm viability were not significantly
different in all groups except comparing between a control group and group 2 in which the rate
was the highest (83.6%). By comparing the survival rate of sperm motility from an individual dog

semen, this study showed a significant difference (p<0.05).

Conclusion __ The supplementation of enzyme 100 U/ml catalase, 100 U/ml SOD and 5 U/ml

GP in dog semen can increase the survival rate of sperm motility after incubation at 37 ÌC for 6 hr.
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º≈¢Õß°“√‡µ‘¡ catalase, superoxide dismutase

·≈– glutathione peroxidase „ππÈ”‡™◊ÈÕ ÿπ—¢

µàÕ§ÿ≥¿“æ¢ÕßÕ ÿ®‘¿“¬À≈—ß°“√∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 ÌC

æ—™π’ »√’ß“¡1,  æ‘∑—°…åæß…å ¡≥’√—µπå√ÿàß‚√®πå1,  Õ¥‘»—°¥‘Ï  —ß¢å·°â«2,   √“«ÿ∏ »√’ß“¡2*

  ∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß°“√‡µ‘¡‡Õπ‰´¡å catalase, superoxide dismutase (SOD) ·≈–

glutathione peroxidase (GP) µàÕ°“√‡§≈◊ËÕπ∑’Ë ·≈–§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘ ÿπ—¢ ¿“¬À≈—ß°“√∫à¡∑’ËÕÿ≥À¿Ÿ¡‘

37 Ì C π“π 6 ™—Ë«‚¡ß

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√  „™â ÿπ—¢ ¡∫Ÿ√≥åæ—π∏ÿå®”π«π 8 µ—« ∑”°“√√’¥‡°Á∫πÈ”‡™◊ÈÕ¥â«¬¡◊Õ πÈ”‡™◊ÈÕ

¢Õß ÿπ—¢·µà≈–µ—«®–∂Ÿ°‡®◊Õ®“ß¥â«¬ “√≈–≈“¬ tris egg yolk ®“°π—Èπ ·∫àßÕÕ°‡ªìπ 7 °≈ÿà¡°“√∑¥≈Õß

¥—ßπ’È °≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡ ∑’Ë¡’‡©æ“–πÈ”‡™◊ÈÕ‡®◊Õ®“ß„π “√≈–≈“¬ tris egg yolk °≈ÿà¡∑’Ë 2  ∂÷ß°≈ÿà¡

∑’Ë 7 „™âπÈ”‡™◊ÈÕ‡®◊Õ®“ß∑’Ë‡µ‘¡¥â«¬ 100 U/ml catalase, 500 U/ml catalase, 100 U/ml SOD,

500 U/ml SOD, 5 U/ml GP ·≈– 15 U/ml GP µ“¡≈”¥—∫ ‚¥¬∑”°“√ª√–‡¡‘π§«“¡¡’™’«‘µ

·≈–°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘ ∑—Èß°àÕπ·≈–À≈—ß°“√∫à¡πÈ”‡™◊ÈÕ ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37  ÌC ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß

º≈°“√»÷°…“ °“√‡µ‘¡‡Õπ‰´¡å „π°≈ÿà¡∑’Ë 2, 4, ·≈– 6 ®–¡’Õ—µ√“√Õ¥¢Õß°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘

¡“°∑’Ë ÿ¥ (74.3, 73.5 ·≈– 70.9% µ“¡≈”¥—∫) ´÷Ëß¡“°°«à“°≈ÿà¡§«∫§ÿ¡ (57.8%) Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  à«π°“√‡µ‘¡‡Õπ‰´¡å‰¡à· ¥ßº≈µàÕÕ—µ√“°“√√Õ¥™’«‘µ¢ÕßÕ ÿ®‘Õ¬à“ß‡¥àπ

™—¥ ‚¥¬„π°≈ÿà¡∑’Ë 2 ¡’Õ—µ√“√Õ¥™’«‘µ¢ÕßÕ ÿ®‘ Ÿß ÿ¥ (83.6 %) ·≈–°“√‡µ‘¡‡Õπ‰´¡å„ππÈ”‡™◊ÈÕ ÿπ—¢

·µà≈–µ—«∑’Ë„™â„π°“√∑¥≈Õß æ∫§«“¡·µ°µà“ß¢ÕßÕ—µ√“°“√√Õ¥„π¥â“π°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p<0.05)

¢âÕ √ÿª °“√‡µ‘¡‡Õπ‰´¡å catalase ¢π“¥ 100 U/ml, SOD ¢π“¥ 100 U/ml À√◊Õ GP ¢π“¥ 5 U/ml

„ππÈ”‡™◊ÈÕ  “¡“√∂™à«¬§ßÕ—µ√“°“√√Õ¥¢Õß°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘„π ÿπ—¢‰¥â¥’¢÷Èπ ‡¡◊ËÕπ”‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘

37  ÌC ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß

«“√ “√ —µ«·æ∑¬»“ µ√å ¡¢. 2552;19(1):56-63 http://vet.kku.ac.th/journal/

§” ”§—≠: πÈ”‡™◊ÈÕ  ÿπ—¢ Õ ÿ®‘ catalase, superoxide dismutase, glutathione peroxidase
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   ∫∑π”

ªí≠À“Àπ÷Ëß¢Õß°“√‡°Á∫πÈ”‡™◊ÈÕ §◊Õ°“√‡°‘¥Õπÿ¡Ÿ≈Õ‘ √– (reactive oxygen species)  ÷́ËßÕπÿ¡Ÿ≈

¥—ß°≈à“« “¡“√∂‡°‘¥¢÷Èπ‰¥â µ≈Õ¥‡«≈“√–À«à“ß°“√‡°Á∫√—°…“πÈ”‡™◊ÈÕ ´÷ËßÕ“®‡°‘¥®“°ªØ‘°‘√‘¬“∑“ß‡§¡’

¢Õßµ—«Õ ÿ®‘‡Õß  À√◊Õ‡´≈≈å™π‘¥Õ◊Ëπ Ê ∑’Ëªπ‡ªóôÕπ„ππÈ”‡™◊ÈÕ ‡¡◊ËÕ¡’Õπÿ¡Ÿ≈Õ‘ √–‡°‘¥¢÷Èπ ®–∑”„Àâ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß¢Õß “√µà“ßÊ ¿“¬„π‡´≈≈å [1,2]  àßº≈„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕÕ ÿ®‘ [3-5] ‚¥¬∑”„Àâ

°“√‡§≈◊ËÕπ∑’Ë≈¥≈ß ‡¬◊ËÕÀÿâ¡‡´≈≈åº‘¥ª°µ‘‰ª §«“¡¡’™’«‘µ≈¥≈ß ·¡â«à“‚¥¬ª°µ‘ Õ ÿ®‘¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬

π¡∑—Ë«‰ª ¡’√–∫∫‡Õπ‰´¡åµàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–ª°ªÑÕßµ—«‡ÕßÕ¬Ÿà·≈â« ‚¥¬Õ¬Ÿà„πµ—«¢ÕßÕ ÿ®‘‡Õß ·≈–„π

 à«π¢ÕßπÈ”°“¡ ·µàÕ“®®–‰¡à‡æ’¬ßæÕµàÕ°“√µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ ´÷Ëßª√‘¡“≥·≈–™π‘¥¢Õß

‡Õπ‰´¡å®–¡’§«“¡·µ°µà“ß°—πµ“¡™π‘¥¢Õß —µ«å ‚¥¬πÈ”‡™◊ÈÕ¡â“·≈–≈“¡’‡Õπ‰´¡å superoxide dismutase

(SOD) ¡“°∑’Ë ÿ¥ [6] „π¢≥–∑’ËπÈ”‡™◊ÈÕ‚§¡’‡Õπ‰´¡å catalase ·≈– glutathione peroxidase (GP) Õ¬Ÿà

§àÕπ¢â“ßπâÕ¬ [7] „π¢≥–∑’ËπÈ”‡™◊ÈÕ ÿπ—¢¡’ SOD Õ¬Ÿà‰¡à Ÿß¡“°π—° [8]  ®÷ß∑”„Àâ‡°‘¥·π«§‘¥ ∑’Ë®–„™â “√

À√◊Õ‡Õπ‰´¡åµà“ßÊ‡µ‘¡≈ß„ππÈ”‡™◊ÈÕ ‡æ◊ËÕ™à«¬ªÑÕß°—π§«“¡‡ ’¬À“¬¢Õß‡´≈≈å√–À«à“ß°“√‡°Á∫√—°…“πÈ”‡™◊ÈÕ

 “√∑’Ëπ”¡“„™â„π°“√ªÑÕß°—πÕÕ° ‘́‡¥∑’æ ‡µ√  ‰¥â·°à ‡Õπ‰´¡å°”®—¥Õπÿ¡Ÿ≈Õ‘ √– (enzyme scavengers)

™π‘¥µà“ßÊ ‡™àπ catalase, SOD, GP À√◊Õ°“√„™â«‘µ“¡‘π™π‘¥µà“ßÊ ‡™àπ «‘µ“¡‘πÕ’, «‘µ“¡‘π´’ ‡ªìπµâπ

Õ¬à“ß‰√°Áµ“¡¡’√“¬ß“π°“√»÷°…“ °“√„™â “√ªÑÕß°—πÕÕ°´‘‡¥∑’æ ‡µ√ „π —µ«åÀ≈“¬™π‘¥ ‡™àπ ‚§ ¡â“

 ÿ°√ ·°– ·µà„π ÿπ—¢‡∑à“∑’Ë∑√“∫ ¬—ß‰¡àæ∫√“¬ß“π°“√»÷°…“¡“°àÕπ

ªí®®ÿ∫—π°“√‡°Á∫πÈ”‡™◊ÈÕ„π ÿπ—¢ ‡æ◊ËÕπ”‰ª„™â„π°“√º ¡‡∑’¬¡ ¡’§«“¡ ”§—≠‡æ‘Ë¡¡“°¢÷Èπ

‡æ√“– “¡“√∂π”πÈ”‡™◊ÈÕ®“° ÿπ—¢æàÕæ—π∏ÿå®“° ∂“π∑’ËÀπ÷Ëß ‰ª„™â„π°“√º ¡‡∑’¬¡„Àâ°—∫ ÿπ—¢‡æ»‡¡’¬

∑’ËÕ¬ŸàÀà“ß‰°≈‰¥â ·≈–¬—ß„™â‡ªìπ«‘∏’°“√ªÑÕß°—π‚√§∑’Ë ”§—≠ §◊Õ‚√§·∑âßµ‘¥µàÕ∑’ËÕ“®µ‘¥µàÕºà“π∑“ßπÈ”‡™◊ÈÕ

À√◊Õ®“° ‘Ëß§—¥À≈—Ëß¿“¬„π™àÕß§≈Õ¥¢Õß ÿπ—¢‡æ»‡¡’¬  „π°“√º ¡‡∑’¬¡ À“° “¡“√∂‡°Á∫√—°…“πÈ”‡™◊ÈÕ

„Àâ§ß§«“¡ “¡“√∂„π°“√ªØ‘ π∏‘‰«â„Àâ¡“°∑’Ë ÿ¥ ®–∑”„Àâ‡°‘¥º≈ ”‡√Á®„π°“√º ¡‡∑’¬¡‰¥â¡“°¢÷Èπ

√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“¡—°®–∑”°“√»÷°…“„ππÈ”‡™◊ÈÕ∑’Ë∑”°“√·™à‡¬Áπ ÷́Ëßº≈°“√»÷°…“‚¥¬ à«π„À≠à

æ∫«à“°“√‡µ‘¡‡Õπ‰´¡å¡—°‰¡à àßº≈µàÕ°“√‡§≈◊ËÕπ∑’Ë ·≈–§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘Õ¬à“ß‡¥àπ™—¥ Õ¬à“ß‰√°Áµ“¡

¡’°“√∑¥ Õ∫°“√‡µ‘¡‡Õπ‰´¡å GP „ππÈ”‡™◊ÈÕ‚§ ‚¥¬‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 25  ÌC ‡ªìπ√–¬–‡«≈“ 24 ™—Ë«‚¡ß

æ∫«à“Õ ÿ®‘¡’°“√‡§≈◊ËÕπ∑’Ë¥’°«à“°“√‰¡à‡µ‘¡‡Õπ‰´¡å [9]    ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

º≈¢Õß°“√‡µ‘¡‡Õπ‰´¡å catalase, SOD ·≈– GP „π√–¥—∫∑’Ëµà“ßÊ°—π«à“¡’º≈Õ¬à“ß‰√µàÕ°“√‡§≈◊ËÕπ∑’Ë

·≈–§«“¡¡’™’«‘µ¢Õßµ—«Õ ÿ®‘„ππÈ”‡™◊ÈÕ ÿπ—¢ ‡¡◊ËÕπ”πÈ”‡™◊ÈÕ‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37  ÌC  ¿“¬πÕ°√à“ß°“¬

‡ªìπ√–¬–‡«≈“ 6 ™—Ë«‚¡ß
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  «— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

 ÿπ—¢‡æ»ºŸâ ¡∫Ÿ√≥åæ—π∏ÿå Õ“¬ÿ 2-4 ªï æ—π∏ÿå ‚°≈‡¥π√’∑√’ø‡«Õ√å  ≈“∫“¥Õ√å ªíö° ·≈–æŸ‡¥‘È≈

Õ¬à“ß≈– 2 µ—« πÈ”‡™◊ÈÕ∑’Ë¡’°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘‰¡àµË”°«à“ 80% ®÷ß®–π”¡“„™â„π°“√»÷°…“§√—Èßπ’È

·ºπ°“√∑¥≈Õß

„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (completely randomized design) ‚¥¬∑”°“√µ√«®«—¥

§ÿ≥¿“æπÈ”‡™◊ÈÕ„πµ—«Õ¬à“ß ®”π«π 7 ∑√’∑‡¡π∑å  ·≈–∑”°“√∑¥≈Õß´È”„π ÿπ—¢®”π«π 8 µ—«

«‘∏’°“√»÷°…“

1. ∑”°“√√’¥πÈ”‡™◊ÈÕ ÿπ—¢¥â«¬¡◊Õ ·≈â«®÷ß‡®◊Õ®“ß¥â«¬ “√≈–≈“¬ tris egg yolk (250 mM Tris,

90 mM citric acid ·≈– 70 mM fructose)  À≈—ß®“°‡®◊Õ®“ßπÈ”‡™◊ÈÕ·≈â« ®÷ßª√—∫§«“¡‡¢â¡¢âπ¢ÕßÕ ÿ®‘

„Àâ¡’®”π«πª√–¡“≥ 200 ≈â“πµ—«µàÕ¡‘≈≈‘≈‘µ√ ·≈–·∫àßπÈ”‡™◊ÈÕ‡®◊Õ®“ß 1 ¡‘≈≈‘≈‘µ√‰ª„™â„π·µà≈–°≈ÿà¡

°“√∑¥≈Õß¥—ßπ’È (1) °≈ÿà¡§«∫§ÿ¡  (2) πÈ”‡™◊ÈÕ + 100 U/ml catalase (3) πÈ”‡™◊ÈÕ + 500 U/ml

catalase (4) πÈ”‡™◊ÈÕ + 100 U/ml SOD (5) πÈ”‡™◊ÈÕ + 500 U/ml SOD   (6) πÈ”‡™◊ÈÕ + 5 U/ml GP

·≈– (7) πÈ”‡™◊ÈÕ + 15 U/ml GP

2. π”πÈ”‡™◊ÈÕ‡®◊Õ®“ß®“°∑ÿ°°≈ÿà¡°“√∑¥≈Õß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 ÌC ‡ªìπ√–¬–‡«≈“ 6 ™—Ë«‚¡ß

·≈â«®÷ß∑”°“√ª√–‡¡‘π§ÿ≥¿“æπÈ”‡™◊ÈÕ ‡°’Ë¬«°—∫°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘ ·≈–§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘ ∑—Èß°àÕπ

·≈–À≈—ß°“√∑¥≈Õß ‚¥¬„™âºŸâª√–‡¡‘π‡æ’¬ß§π‡¥’¬«µ≈Õ¥°“√∑¥≈Õß ‚¥¬¡’«‘∏’¥—ßπ’È

°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘

∑”°“√À¬¥πÈ”‡™◊ÈÕ 1 À¬¥≈ß∫π ‰≈¥å∑’ËÕÿàπ‰«â∑’Ë 37 ÌC ªî¥∑—∫¥â«¬°√–®°∫“ß ∑”°“√ª√–‡¡‘π

¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå°”≈—ß¢¬“¬ 400 ‡∑à“ ∑”°“√µ√«®°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘®“° 5 µ”·Àπàß∫π ‰≈¥å

·≈–ª√–‡¡‘πÕ ÿ®‘∑’Ë‡§≈◊ËÕπ∑’Ëµ√ß‰ª¢â“ßÀπâ“‚¥¬„Àâ§à“§–·ππ°“√‡§≈◊ËÕπ∑’Ëµ—Èß·µà 0-100%

§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘

‚¥¬°“√À¬¥πÈ”‡™◊ÈÕ 1 À¬¥≈ß∫π ‰≈¥å∑’ËÕÿàπ‰«â∑’Ë 37 ÌC ·≈–‡µ‘¡ ’ eosin-nigrosin 1 À¬¥

„™â‰¡â®‘È¡øíπ –Õ“¥º ¡πÈ”‡™◊ÈÕ·≈– ’„Àâ‡¢â“°—π ‡ ¡’¬√å∫π ‰≈¥å ‡ªÉ“„Àâ·Àâß·≈–µ√«®¥Ÿ¥â«¬

°≈âÕß®ÿ≈∑√√»πå°”≈—ß¢¬“¬ 1,000 ‡∑à“ Õ ÿ®‘∑’Ë¡’™’«‘µ®–‰¡àµ‘¥ ’  à«πÕ ÿ®‘∑’Ëµ“¬®–µ‘¥ ’·¥ß¢Õß ’ eosin

∑”°“√µ√«®π—∫Õ ÿ®‘®”π«π 200 µ—«µàÕ 1 µ—«Õ¬à“ß·≈â«®÷ß§”π«≥‡∑’¬∫‡ªìπ√âÕ¬≈–¢ÕßÕ ÿ®‘∑’Ë¡’™’«‘µ

π”º≈°“√µ√«®«—¥∑’Ë‰¥â ¡“§‘¥‡ªìπÕ—µ√“°“√√Õ¥¢Õß§«“¡ “¡“√∂„π¥â“π°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘

·≈–§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘ ®“° Ÿµ√

Õ—µ√“°“√√Õ¥   = 100 X º≈°“√µ√«®«—¥Õ ÿ®‘À≈—ß°“√∫à¡πÈ”‡™◊ÈÕ

                                     º≈°“√µ√«®«—¥Õ ÿ®‘°àÕπ°“√∫à¡πÈ”‡™◊ÈÕ
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

∑”°“√«‘‡§√“–Àåº≈¢Õß°“√‡µ‘¡‡Õπ‰´¡å∑—Èß 6 °≈ÿà¡·≈–°≈ÿà¡§«∫§ÿ¡µàÕÕ—µ√“°“√√Õ¥

∑—Èß°“√‡§≈◊ËÕπ∑’Ë ·≈–§«“¡¡’™’«‘µÕ ÿ®‘¢Õß ÿπ—¢ ‚¥¬«‘∏’«‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of variance)

·≈–∑¥ Õ∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¥â«¬«‘∏’ Duncanûs new multiple range test ‚¥¬„™â‚ª√·°√¡

 ”‡√Á®√Ÿª SAS [10]

   º≈°“√»÷°…“

Õ—µ√“°“√√Õ¥¢ÕßÕ ÿ®‘‡°’Ë¬«°—∫°“√‡§≈◊ËÕπ∑’Ë·≈–§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘· ¥ß (Figure 1)

‚¥¬æ∫«à“°“√‡µ‘¡¥â«¬ catalase ¢π“¥ 100 U/ml „ππÈ”‡™◊ÈÕ ÿπ—¢„ÀâÕ—µ√“°“√√Õ¥¢ÕßÕ ÿ®‘ Ÿß∑’Ë ÿ¥§◊Õ

74.3% ´÷Ëß¡“°°«à“„π°≈ÿà¡∑’Ë‡µ‘¡¥â«¬ catalase „π¢π“¥ 500 U/ml (65.4%) °≈ÿà¡∑’Ë‡µ‘¡¥â«¬ SOD

„π¢π“¥ 500 U/ml (62.9%)  °≈ÿà¡∑’Ë‡µ‘¡¥â«¬ GP „π¢π“¥ 15 U/ml (70%) ·≈–°≈ÿà¡∑’Ë‰¡à¡’°“√

‡µ‘¡¥â«¬‡Õπ‰´¡å (61.6%) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p<0.05) °—∫„π°≈ÿà¡∑’Ë‡µ‘¡¥â«¬ SOD „π¢π“¥ 100 U/ml (73.5%)  ·≈–°≈ÿà¡∑’Ë‡µ‘¡¥â«¬

GP „π¢π“¥ 5 U/ml (70.9%)  „π¢≥–∑’ËÕ—µ√“°“√√Õ¥‡°’Ë¬«°—∫§«“¡¡’™’«‘µæ∫«à“°“√‡µ‘¡¥â«¬

catalase „π¢π“¥ 100 U/ml „ÀâÕ—µ√“°“√√Õ¥¢ÕßÕ ÿ®‘ Ÿß∑’Ë ÿ¥§◊Õ 83.6% ´÷Ëß‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p<0.05) °—∫°≈ÿà¡∑’Ë‡µ‘¡¥â«¬‡Õπ‰´¡å°≈ÿà¡Õ◊ËπÊ ·µà¡“°°«à“°≈ÿà¡∑’Ë‰¡à¡’°“√‡µ‘¡‡Õπ‰´¡å

(76.4%) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

Figure 1. Effect of Various Levels of the Enzymes in Dog Semen on the Survival Rate after

Incubation at 37 ÌC for 6 hr In Vitro

Boxes with different superscripts (A, B or a, b, c) over the same parameters are statistically

different from each other (P<0.05). Data are mean ± SD from 8 dogs.
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Õ—µ√“°“√√Õ¥‡°’Ë¬«°—∫°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘¢Õß ÿπ—¢·µà≈–µ—«∑’Ë„™â„π°“√∑¥≈Õß (Figure 2)

æ∫«à“ ÿπ—¢À¡“¬‡≈¢ 1 ·≈– 2 ¡’Õ—µ√“°“√√Õ¥ Ÿß°«à“ ÿπ—¢µ—«∑’Ë  3 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

   «‘®“√≥å

‡¡◊ËÕ∑”°“√‡°Á∫πÈ”‡™◊ÈÕ‰«âπ“π¢÷Èπ®– “¡“√∂µ√«®æ∫°“√∑”ß“π¢Õß‡Õπ‰´¡å SOD ¡“°¢÷Èπ

®“°°àÕπ‡√‘Ë¡°“√∑¥≈Õß · ¥ß«à“√–¬–‡«≈“„π°“√‡°Á∫πÈ”‡™◊ÈÕ∑’Ë¬“«π“π¢÷Èπ°àÕ„Àâ‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–∑’Ë®–

µâÕßÕ“»—¬‡Õπ‰´¡å¡“∑”ªØ‘°‘√‘¬“¡“°¢÷Èπµ“¡ [11]  ¥—ßπ—Èπ „π°“√»÷°…“§√—Èßπ’È®÷ß∑”°“√∫à¡πÈ”‡™◊ÈÕ ÿπ—¢

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37  ÌC ‡ªìπ√–¬–‡«≈“ 6 ™—Ë«‚¡ß‡æ◊ËÕ„Àâ¡’‚Õ°“ ‡°‘¥¿“«–ÕÕ°´‘‡¥∑’æ ‡µ√  ·≈–µ√«®º≈

°“√∑”ß“π¢Õß‡Õπ‰´¡å∑’Ë®– àßº≈µàÕµ—«Õ ÿ®‘‰¥â¥’¬‘Ëß¢÷Èπ ®“°º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ §«“¡‡ ’¬À“¬

¢ÕßÕ ÿ®‘¢Õß¿“¬À≈—ß°“√∫à¡πÈ”‡™◊ÈÕ¡’¡“°¢÷Èπ„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß ‚¥¬æ∫«à“Õ—µ√“√Õ¥¢Õß°“√

‡§≈◊ËÕπ∑’Ë¢ÕßÕ ÿ®‘≈¥≈ßÕ¬à“ß‡¥àπ™—¥°«à“Õ—µ√“√Õ¥¢Õß§«“¡¡’™’«‘µ¢ÕßÕ ÿ®‘ ·≈–æ∫«à“πÈ”‡™◊ÈÕ∑’Ë¡’°“√

‡µ‘¡¥â«¬‡Õπ‰´¡å®–„ÀâÕ—µ√“√Õ¥¢ÕßÕ ÿ®‘„π¥â“π°“√‡§≈◊ËÕπ∑’Ë·≈–§«“¡¡’™’«‘µ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß‰√°Áµ“¡ ™π‘¥·≈–ª√‘¡“≥¢Õß‡Õπ‰´¡å∑’Ë„™â‡µ‘¡≈ß„ππÈ”‡™◊ÈÕ ¬—ß àßº≈µàÕÕ—µ√“√Õ¥¢ÕßÕ ÿ®‘‡™àπ°—π

Figure 2. Survival Rate of Dog Semen After Incubation at 37 ÌC In Vitro

Boxes labeled with different superscripts (A, B) are statistically different from each other (p<0.05).

Data are mean ± S.D. from 8 dogs.

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß‡Õπ‰´¡å catalase, SOD ·≈– GP „ππÈ”‡™◊ÈÕ

¡’§à“Õ¬Ÿà∑’Ë 100, 100 ·≈– 5 U/ml  µ“¡≈”¥—∫ „π¢≥–∑’Ë°“√‡µ‘¡‡Õπ‰´¡å¡“°°«à“√–¥—∫¥—ß°≈à“«
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‡Õπ‰´¡å¥—ß°≈à“«„πª√‘¡“≥ 100 U/ml [12] ÷́ËßºŸâ«‘®—¬æ∫«à“„π‡´¡‘πÕ≈ æ≈“ ¡“¢Õß¡â“¡’§à“°“√

∑”ß“π¢Õß‡Õπ‰´¡å catalase Õ¬Ÿà Ÿß∂÷ß 1,400 U/ml · ¥ß«à“„π‡´¡‘πÕ≈æ≈“ ¡“¡’‡Õπ‰´¡å¥—ß°≈à“«

‡æ’¬ßæÕÕ¬Ÿà·≈â« [13] „π¢≥–∑’Ë°“√‡µ‘¡ GP ª√‘¡“≥ 2 mM „ππÈ”‡™◊ÈÕ‚§ ‰¡àæ∫«à“„Àâº≈·µ°µà“ß

®“°°“√‡°Á∫πÈ”‡™◊ÈÕ‡®◊Õ®“ß¥â«¬ “√≈–≈“¬∑’Ë¡’π¡‡ªìπÕß§åª√–°Õ∫ ·µà‰¥âº≈¥’À“°„™âπÈ”¬“‡®◊Õ®“ß∑’Ë¡’

‰¢à·¥ß‡ªìπÕß§åª√–°Õ∫ [9] Õ¬à“ß‰√°Áµ“¡ „π°“√»÷°…“π’È æ∫«à“ ÿπ—¢·µà≈–µ—«¡’°“√µÕ∫ πÕßµàÕ°“√

‡µ‘¡‡Õπ‰´¡å∑’Ë·µ°µà“ß°—π ∑—Èßπ’È Õ“®‡π◊ËÕß¡“®“°¢—ÈπµÕπ°“√√’¥πÈ”‡™◊ÈÕ ∑’Ë∑”„Àâ‰¥â§«“¡‡¢â¡¢âπ¢ÕßÕ ÿ®‘

µ—Èßµâπ∑’Ë·µ°µà“ß°—π πÈ”‡™◊ÈÕ ÿπ—¢∑’Ë‰¥â®“°°“√‡°Á∫π—Èππ”¡“®“° à«π∑’Ë¡’Õ ÿ®‘‡¢â¡¢âπ (sperm-rich fraction)

´÷Ëßæ∫«à“¡’√–¥—∫°“√∑”ß“π¢Õß‡Õπ‰´¡å Ÿß∑’Ë ÿ¥ §◊Õ¡’ SOD  Ÿß∂÷ß 411 U µàÕÕ ÿ®‘ 1,000 ≈â“πµ—«

„π¢≥–∑’ËπÈ”‡™◊ÈÕ à«π∑’ËÀ≈—Ëß§√—Èß ÿ¥∑â“¬ (postspermic fraction) ¡’ SOD ‡æ’¬ß 10.3 U µàÕÕ ÿ®‘ 1,000

≈â“πµ—« ́ ÷Ëßª√‘¡“≥∑’Ëµ√«®æ∫¥—ß°≈à“«‡æ‘Ë¡¡“°¢÷Èπ „π°√≥’∑’Ë„ππÈ”‡™◊ÈÕ¡’ª√‘¡“≥¢ÕßÕ ÿ®‘∑’Ëº‘¥ª°µ‘ Ÿß [8]

Õ¬à“ß‰√°Áµ“¡ À“°∑”°“√·¬° à«π∑’Ë‡ªìπ‡´¡‘πÕ≈æ≈“ ¡“ÕÕ°®“°πÈ”‡™◊ÈÕ ÿπ—¢ ®–∑”„ÀâÕ ÿ®‘¡’

§«“¡‡ ’¬À“¬¡“°¢÷Èπ®“°§«“¡‡ªìπæ‘…¢ÕßÕπÿ¡Ÿ≈Õ‘ √– [14]

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√‡µ‘¡‡Õπ‰´¡å catalase, SOD ·≈– GP „πª√‘¡“≥ 100, 100

·≈– 5 U/ml µ“¡≈”¥—∫  “¡“√∂™à«¬„π°“√§ßÕ—µ√“°“√√Õ¥¢ÕßÕ ÿ®‘‡°’Ë¬«°—∫°“√‡§≈◊ËÕπ∑’Ë‰¥â

‡¡◊ËÕ∑”°“√‡°Á∫√—°…“‰«â∑’Ë Õÿ≥À¿Ÿ¡‘ 37 ÌC ‡ªìπ√–¬–‡«≈“ 6 ™—Ë«‚¡ß Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“‡æ‘Ë¡‡µ‘¡

‡°’Ë¬«°—∫§«“¡√Ÿâæ◊Èπ∞“π„π¥â“π™π‘¥·≈–√–¥—∫¢Õß‡Õπ‰´¡å∑’Ë¡’Õ¬Ÿà„ππÈ”‡™◊ÈÕ¢Õß ÿπ—¢ °“√µ√«®«—¥√–¥—∫

¢ÕßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ„π√–À«à“ß∑’Ë¡’°“√‡°Á∫√—°…“πÈ”‡™◊ÈÕ·≈–ªí®®—¬Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß ®–™à«¬‡æ‘Ë¡¢’¥

§«“¡ “¡“√∂„π°“√‡°Á∫πÈ”‡™◊ÈÕ¢Õß ÿπ—¢‡æ◊ËÕπ”‰ª„™â„π°“√º ¡‡∑’¬¡µàÕ‰ª

   °‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ §≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë„Àâ∑ÿπ π—∫ πÿπ°“√«‘®—¬„π§√—Èßπ’È
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