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∫∑§«“¡«‘®—¬

°“√»÷°…“‡∫◊ÈÕßµâπº≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß

µàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥„πÀ≈Õ¥∑¥≈Õß

Õπ—≠≠“ π“«‘πª√–‡ √‘∞* Õ√æ‘≥ «ß»å «— ¥‘Ï°ÿ≈ ·≈– »√’Õ—¡æ√ ÀπŸ°≈—∫

∫∑§—¥¬àÕ

∫Õ√–‡æÁ¥æÿß™â“ß‡ªìπæ◊™ ¡ÿπ‰æ√∑’Ë„™â„π°“√√—°…“‚√§¡–‡√Áß ‡∫“À«“π «—≥‚√§ ‚≈À‘µ®“ß ÀÕ∫À◊¥

·µà‰¡à¡’°“√»÷°…“∑“ß‡¿ —™«‘∑¬“∑’Ë‡°’Ë¬«°—∫√–∫∫‰À≈‡«’¬π‚≈À‘µ ®÷ß∑”°“√∑¥≈Õß‚¥¬„™â “√ °—¥∫Õ√–‡æÁ¥

æÿß™â“ß 1, 50, 150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ »÷°…“°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥∑’Ë‰¥â®“°æ≈“ ¡“

¢Õß§πª°µ‘ ‚¥¬„™â ADP (adenosine 5' diphosphate) 20 ‰¡‚§√‚¡≈“√å ‡ªìπ “√°√–µÿâπ°“√∑”ß“π¢Õß

‡°≈Á¥‡≈◊Õ¥ ´÷Ëß®–«—¥°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥‡ªìπ‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥ Õ—µ√“°“√

‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥‡ªìπ‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«µàÕπ“∑’ ·≈–„™â luciferase ‡ªìπ “√«—¥°“√

À≈—Ëß¢Õß ATP ®“°°“√»÷°…“º≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥ æ∫«à“ “√ °—¥

∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë§«“¡‡¢â¡¢âπ 50, 150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–∑”„Àâ‡ªÕ√å‡´Áπµå· ß

ºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥ Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«µàÕπ“∑’ ·≈–°“√À≈—Ëß¢Õß

ATP ≈¥≈ß · ¥ß«à“ “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë§«“¡‡¢â¡¢âπ¥—ß°≈à“«®–¬—∫¬—Èß°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥

‡≈◊Õ¥ Õ—µ√“°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥™â“≈ß ·≈–°“√À≈—Ëß¢Õß ATP ≈¥≈ß   ”À√—∫ “√ °—¥∫Õ√–‡æÁ¥

æÿß™â“ß∑’Ë§«“¡‡¢â¡¢âπ 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–≈¥Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥

·°â«µàÕπ“∑’ ·µà‰¡à¡’º≈µàÕ‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥ ·≈–°“√À≈—Ëß ATP  ¥—ßπ—Èπ  “√ °—¥

∫Õ√–‡æÁ¥æÿß™â“ß 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–∑”„ÀâÕ—µ√“°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥™â“≈ß  ©–π—Èπ  “√

 °—¥∫Õ√–‡æÁ¥æÿß™â“ßÕ“®®–π”¡“„™â‡ªìπ·π«∑“ß„π°“√»÷°…“°≈‰°°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥ ·≈–

°“√π” ¡ÿπ‰æ√™π‘¥π’È¡“„™â„π°“√√—°…“‚√§∑’Ë‡°’Ë¬«°—∫√–∫∫‰À≈‡«’¬π‚≈À‘µµàÕ‰ª

§” ”§—≠:  ∫Õ√–‡æÁ¥æÿß™â“ß  °“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥

¿“§«‘™“‡¿ —™«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
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Preliminary Study of the Effects of Stephania venosa

Extract on Platelet Functions in vitro

Anunya Nawinprasert*, Orapin Wongsawatkul and Sriamporn Hnuklab

ABSTRACT

Stephania venosa is Thai plant medicine that has been used for treatment of cancer,

diabetes mellitus, tuberculosis, anemia and asthma. However, there is no evidence in pharmaco-

logical study about cardiovascular system. In this study, the effects of S. venosa extract at 1, 50,

150, 300 and 600 µg/mL were examined in platelet function induced by ADP 20 µM from normal

volunteer. Data were shown as platelet aggregation, the rate of platelet aggregation by measuring

percentage of maximal changes in light transmission (LTmax), the rate of changes in light trans-

mission (LTrate) and ATP release by using luciferase. The extract of S. venosa at 50, 150, 300 and

600 µg/mL caused the decreases in LTmax, LTrate and ATP release. It indicated that S. venosa

extract inhibited platelet aggregation, decreased the rate of platelet aggregation and ATP release.

However, 1 µµg/mL of S. venosa extract decreased LTrate but not LTmax and ATP release.

This was shown that 1 µµg/mL of S. venosa extract reduced only the rate of platelet aggregation. Our

findings suggested that S. venosa extract can be used to further investigate about mechanisms

of these inhibitory effects and may be used for treatment of cardiovascular diseases.
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Department of Pharmacology, Faculty of Medicine, Srinakharinwirot University
*Corresponding author, e-mail: rung-aru@swu.ac.th



52 «“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 22 ©∫—∫∑’Ë 1 (2549)

∫∑π”

„πªí®®ÿ∫—πæ∫«à“‚√§∑’ËÕ“®∑”„Àâ‡°‘¥Õ—πµ√“¬∂÷ß·°à™’«‘µ ‡™àπ ‚√§À—«„® §«“¡¥—π‚≈À‘µ Ÿß ‡∫“À«“π ¡–‡√Áß

°“√µ‘¥‡™◊ÈÕ¢Õß√–∫∫µà“ßÊ „π√à“ß°“¬ Õ“®∑”„ÀâºŸâªÉ«¬∂÷ß·°à™’«‘µ‰¥â  ‚√§À√◊Õ¿“«–∑’Ë‡°‘¥®“°°“√°√–µÿâπ°“√

∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ‰¥â·°à ‚√§À≈Õ¥‡≈◊Õ¥‚§‚√π“√’Ë (coronary artery disease) ‡∫“À«“π ¿“«–‰¢¡—π

„π‡≈◊Õ¥ Ÿß §«“¡¥—π‚≈À‘µ Ÿß ·≈–°“√ Ÿ∫∫ÿÀ√’Ë [1]  ®”‡ªìπ®–µâÕß‰¥â√—∫¬“„π°“√√—°…“‡ªìπ‡«≈“π“π ∑”„Àâ‡°‘¥ƒ∑∏‘Ï

∑’Ë‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“ ·≈–¬“∫“ß™π‘¥¡’√“§“·æß  ¥—ßπ—Èπ ®÷ßæ‘®“√≥“∑’Ë®–π”æ◊™ ¡ÿπ‰æ√´÷Ëß‡æ“–ª≈Ÿ°‰¥â„π

ª√–‡∑»‰∑¬¡“„™â„π°“√√—°…“‚√§µà“ßÊ ‡À≈à“π’È

∫Õ√–‡æÁ¥æÿß™â“ß‡ªìπ ¡ÿπ‰æ√‰∑¬Õ¬Ÿà„π«ß»å Menispermaceae [2]  µ”√“‰∑¬·ºπ‚∫√“≥®–„™â‡ªìπ¬“

√—°…“∫“¥·º≈ ¥·≈–‡√◊ÈÕ√—ß Õ“°“√ª«¥‡¡◊ËÕ¬ ÀÕ∫À◊¥ Õ“À“√‰¡à¬àÕ¬ ≈¥√–¥—∫‰¢¡—π„π‡≈◊Õ¥ ‚√§‡∫“À«“πÀ√◊Õ

‚√§¡–‡√Áß  à«π≈”µâπ®–„™â√–∫“¬≈¡„π∑âÕß  à«π„∫„™â√—°…“∫“¥·º≈ ¥·≈–‡√◊ÈÕ√—ß  à«π¢Õß¥Õ°®–„™â√—°…“‚√§

‡√◊ÈÕπ·≈–‡ªìπ¬“√–∫“¬   à«π‡∂“„™â¢—∫ª√–®”‡¥◊Õπ ¢—∫æ¬“∏‘„π≈”‰ â   à«πÀ—«·≈–°â“π·°âª«¥‡¡◊ËÕ¬  à«π√“°∫”√ÿß

‡ âπª√– “∑·≈–√—°…“ÀÕ∫À◊¥ [3, 4]  º≈®“°°“√»÷°…“«‘®—¬æ∫«à“∫Õ√–‡æÁ¥æÿß™â“ß®–„™â‡ªìπ¬“√–ß—∫ª«¥ √—°…“

ÀÕ∫À◊¥ ‚√§‡√◊ÈÕπ ·≈–«—≥‚√§‰¥â [5]  ∑”≈“¬‡´≈≈å¡–‡√Áß‡µâ“π¡ [6] ·≈–¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß Plasmodium

falciparum „πÀ≈Õ¥∑¥≈Õß [7]  ·µà¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑“ß‡¿ —™«‘∑¬“ ´÷Ëß»÷°…“‡°’Ë¬«°—∫√–∫∫‰À≈‡«’¬π‚≈À‘µ §≥–

ºŸâ«‘®—¬®÷ß π„®∑”°“√»÷°…“«‘®—¬º≈¢Õß ¡ÿπ‰æ√™π‘¥π’ÈµàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥„πæ≈“ ¡à“¢Õß§πª°µ‘

«‘∏’°“√∑¥≈Õß

Õ“ “ ¡—§√

Õ“ “ ¡—§√™“¬ 4 §π À≠‘ß 16 §π Õ“¬ÿ√–À«à“ß 23-46 ªï ‰¡à¡’ª√–«—µ‘¡’‚√§ª√–®”µ—« ‰¡à‡§¬ Ÿ∫∫ÿÀ√’Ë
À√◊Õ‰¥â√—∫¬“„¥Ê ¡“Õ¬à“ßπâÕ¬ 10 «—π°àÕπ‰¥â√—∫°“√‡®“–‡≈◊Õ¥ ·≈–Õ“ “ ¡—§√∑ÿ°§π‰¥â≈ß™◊ËÕ¬‘π¬Õ¡∑’Ë®–‡¢â“√à«¡
„π‚§√ß°“√«‘®—¬π’È

«— ¥ÿ·≈– “√‡§¡’

 “√ sodium citrate, ADP (adenosine 5' diphosphate) ·≈– Luciferin/Luciferase (Sigma)
 “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß ‰¥â¡“®“°°“√π” à«πÀ—«¢Õß∫Õ√–‡æÁ¥æÿß™â“ß∑’Ëµ—¥‡ªìπ™‘Èπ‡≈Á°Ê ‰ªµ“°·Àâß ·≈â«π”¡“
30 °√—¡ ‡µ‘¡πÈ”°≈—Ëπ 1 ≈‘µ√ µâ¡„Àâ‡¥◊Õ¥‡ªìπ‡«≈“ 8 ™—Ë«‚¡ß °√Õß°“°ÕÕ° ∑‘Èß‰«â„Àâ‡¬Áπ≈ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π”‰ª
freeze dry ∑’ËÕÿ≥À¿Ÿ¡‘ -55 Õß»“‡´≈‡´’¬  §«“¡¥—π 0.1-0.04 ¡‘≈≈‘∫“√å ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß

°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥

Õ“ “ ¡—§√®–‰¥â√—∫°“√‡®“–‡≈◊Õ¥∑’Ë¢âÕæ—∫·¢π ·≈–„™â 3.2% sodium citrate ‡ªìπ “√ªÑÕß°—π°“√·¢Áßµ—«

¢Õß‡≈◊Õ¥ º ¡„πÕ—µ√“ à«π‡≈◊Õ¥: 3.2% sodium citrate ‡∑à“°—∫ 9: 1  π”µ—«Õ¬à“ß‡≈◊Õ¥ 100 ‰¡‚§√≈‘µ√ ‰ª

«—¥®”π«π‡¡Á¥‡≈◊Õ¥¢“« ‡¡Á¥‡≈◊Õ¥·¥ß Œ’‚¡‚°≈∫‘π Œ’¡“‚∑§√‘µ ·≈–‡°≈Á¥‡≈◊Õ¥‚¥¬„™â‡§√◊ËÕß Automatic Cell

Counter ‡≈◊Õ¥∑’Ë‡À≈◊Õπ”‰ªªíòπ∑’Ë 400 xg ‡ªìπ‡«≈“ 10 π“∑’ ‚¥¬„™â‡§√◊ËÕß Mistral 2000 ®–‰¥â‡ªìπ Platelet Rich

Plasma (PRP)  π”‰ª„ à„πÀ≈Õ¥·°â«∑’Ë‡§≈◊Õ∫¥â«¬ silicone ª√‘¡“µ√ 250 ‰¡‚§√≈‘µ√  π” PRP ∑’Ë‡À≈◊Õ‰ªªíòπ

∑’Ë 2,900 xg ‡ªìπ‡«≈“ 10 π“∑’  ·≈â«π” à«π¢Õßæ≈“ ¡“´÷Ëß‡ªìπ Platelet Poor Plasma (PPP) ®”π«π 280

‰¡‚§√≈‘µ√ „ à„πÀ≈Õ¥·°â«∑’Ë‡§≈◊Õ∫ silicone ‡µ‘¡ “√ luciferin/luciferase („™â ”À√—∫«—¥ ATP) 0.5 ¡‘≈≈‘-
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°√—¡µàÕπÈ”°≈—Ëπ∑’Ëª√“»®“°Õ‘ÕÕπ 20 ‰¡‚§√≈‘µ√  0.9% ‚´‡¥’¬¡§≈Õ‰√¥å ®”π«π 5 ‰¡‚§√≈‘µ√  À√◊Õ “√ °—¥

∫Õ√–‡æÁ¥æÿß™â“ß 1, 50, 150, 300, 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ≈ß„π PRP  ·≈â«π” PRP π’È·≈– PPP Õÿàπ

„π‡§√◊ËÕß Chrono-Log Aggregometer Model 550 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 3 π“∑’  À≈—ß®“°π—Èπªíòπ„π

Õ—µ√“ 1,000 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 1 π“∑’ „π‡§√◊ËÕß Chrono-Log Aggregometer  ·≈â«‡µ‘¡ 20 ‰¡‚§√‚¡≈“√å

ADP ®”π«π 5 ‰¡‚§√≈‘µ√ ≈ß„π PRP  ∫—π∑÷°‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥ Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß

¢Õß‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â« ·≈–°“√À≈—Ëß¢Õß ATP ‡ªìπ‡«≈“ 4 π“∑’

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

º≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥®–§”π«≥‡ªìπ§à“‡©≈’Ë¬ ± §à“ à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π ·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â Student paired t-test

º≈°“√∑¥≈Õß

Õ“ “ ¡—§√¡’®”π«π‡¡Á¥‡≈◊Õ¥¢“« ‡¡Á¥‡≈◊Õ¥·¥ß Œ’‚¡‚°≈∫‘π Œ’¡“‚∑§√‘µ ·≈–‡°≈Á¥‡≈◊Õ¥ª°µ‘ (µ“√“ß

∑’Ë 1)  ‡¡◊ËÕ»÷°…“º≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥¢Õß§πª°µ‘„πÀ≈Õ¥∑¥≈Õß∑’Ë

°√–µÿâπ„Àâ¡’°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥‚¥¬„™â ADP 20 ‰¡‚§√‚¡≈“√å æ∫«à“ “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß 50,

150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–∑”„Àâ‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥≈¥≈ß (√Ÿª∑’Ë 1)

µ“√“ß∑’Ë 1  · ¥ß®”π«πÀ√◊Õ§à“¢ÕßÕß§åª√–°Õ∫„π‡≈◊Õ¥¢ÕßÕ“ “ ¡—§√

®”π«πÀ√◊Õ§à“¢ÕßÕß§åª√–°Õ∫„π‡≈◊Õ¥ ™“¬ (4 §π) À≠‘ß (16 §π)

‡¡Á¥‡≈◊Õ¥¢“« (x 103 ‡´≈≈å/‰¡‚§√≈‘µ√) 6 ± 1 6 ± 1

‡¡Á¥‡≈◊Õ¥·¥ß (x 106 ‡´≈≈å/‰¡‚§√≈‘µ√) 5 ± 0 4 ± 0

Œ’‚¡‚°≈∫‘π (°√—¡µàÕ‡¥´‘≈‘µ√) 13.075 ± 1.473 12.197 ± 1.54

Œ’¡“‚∑§√‘µ (‡ªÕ√å‡´Áπµå) 37.55 ± 6.527 34.541 ± 1.888

‡°≈Á¥‡≈◊Õ¥ (x 103 ‡´≈≈å/‰¡‚§√≈‘µ√) 248 ± 76 224 ± 35

Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«≈¥≈ß (√Ÿª∑’Ë 2)  ·≈–°“√À≈—Ëß¢Õß ATP (√Ÿª∑’Ë

3) ®–≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ 0.9 % NaCl (p value < 0.05) ·µà “√ °—¥∫Õ√–‡æÁ¥

æÿß™â“ß∑’Ë 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–≈¥‡©æ“–Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p value < 0.05)

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

°“√»÷°…“º≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥„πÀ≈Õ¥∑¥≈Õß‚¥¬„™â‡§√◊ËÕß

Aggregometer ·≈–°√–µÿâπ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥‚¥¬„™â ADP 20 ‰¡‚§√‚¡≈“√å ´÷Ëß‡ªìπ “√∑’Ë∑”„Àâ‡°≈Á¥

‡≈◊Õ¥‡°“–°≈ÿà¡°—π„π°√–∫«π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ ·≈–°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥·¥ß [8, 9]  ®“°°“√
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√Ÿª∑’Ë 2 · ¥ßº≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕÕ—µ√“°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥‡¡◊ËÕ°√–µÿâπ¥â«¬ ADP

20 ‰¡‚§√‚¡≈“√å  §à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬¢ÕßÕ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«

¡“°∑’Ë ÿ¥ ± §à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ®”π«πµ—«Õ¬à“ß 20 µ—«Õ¬à“ß  ¬°‡«âπ§«“¡‡¢â¡¢âπ∑’Ë 1 ‰¡‚§√-

°√—¡µàÕ¡‘≈≈‘≈‘µ√¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß ¡’ 19 µ—«Õ¬à“ß

* · ¥ß§à“ p < 0.05 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ 0.9% NaCl

§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß

(‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√)

√Ÿª∑’Ë 1 · ¥ßº≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥‡¡◊ËÕ°√–µÿâπ¥â«¬ ADP 20

‰¡‚§√‚¡≈“√å  §à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥ ± §à“ à«π‡∫’Ë¬ß‡∫π¡“µ√-

∞“π ®”π«πµ—«Õ¬à“ß 20 µ—«Õ¬à“ß  ¬°‡«âπ§«“¡‡¢â¡¢âπ∑’Ë 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¢Õß “√ °—¥

∫Õ√–‡æÁ¥æÿß™â“ß¡’ 19 µ—«Õ¬à“ß

*· ¥ß§à“ p < 0.05 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ 0.9% NaCl
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§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß

(‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√)



55«“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 22 ©∫—∫∑’Ë 1 (2549)

»÷°…“º≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë 50, 150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ æ∫«à“ “√ °—¥∑’Ë§«“¡

‡¢â¡¢âπµà“ßÊ ‡À≈à“π’È ®–∑”„Àâ‡ªÕ√å‡´Áπµå· ßºà“πÀ≈Õ¥·°â«¡“°∑’Ë ÿ¥·≈–°“√À≈—Ëß ATP ≈¥≈ß   à«π “√ °—¥

∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë 1, 50, 150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–≈¥Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªÕ√å-

‡´Áπµå· ßºà“πÀ≈Õ¥·°â«

®“°º≈°“√∑¥≈Õß· ¥ß«à“ “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë 50, 150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

®–¬—∫¬—Èß°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥ ‡¡◊ËÕ°√–µÿâπ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥‚¥¬„™â ADP 20 ‰¡‚§√‚¡≈“√å ·µà “√

 °—¥∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–≈¥‡©æ“–Õ—µ√“°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥  ®“°º≈°“√

∑¥≈Õß  “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥ Õ“®®–‡°’Ë¬«¢âÕß°—∫µ—«√—∫ P2T, P2X

À√◊Õ P2Y [10-14] ‡π◊ËÕß®“°¡’°“√°√–µÿâπ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥¥â«¬ ADP

 √ÿªº≈°“√∑¥≈Õß

®“°°“√π”‡≈◊Õ¥¢Õß§πª°µ‘¡“ªíòπ·¬°æ≈“ ¡“‡æ◊ËÕ»÷°…“°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥·≈–º≈¢Õß “√ °—¥

∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥ ‚¥¬°√–µÿâπ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥¥â«¬ ADP 20 ‰¡‚§√‚¡≈“√å

æ∫«à“ “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß∑’Ë§«“¡‡¢â¡¢âπ 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®–¬—∫¬—Èß°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥‰¥â

‡©æ“–Õ—µ√“°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥  ”À√—∫§«“¡‡¢â¡¢âπ∑’Ë 50, 150, 300 ·≈– 600 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

®–¬—∫¬—Èß°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥‰¥â∑—Èß°“√‡°“–°≈ÿà¡°—π Õ—µ√“°“√‡°“–°≈ÿà¡°—π ·≈–°“√À≈—Ëß ATP ´÷ËßÕ“®

®–¡’°“√¬—∫¬—Èß°“√∑”ß“π¢Õßµ—«√—∫ P2T, P2X À√◊Õ P2Y ®“°º≈°“√∑¥≈Õßπ’È®–π”‰ª Ÿà°“√»÷°…“°≈‰°°“√ÕÕ°

√Ÿª∑’Ë 3 · ¥ßº≈¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ßµàÕ°“√À≈—Ëß ATP ‡¡◊ËÕ°√–µÿâπ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥¥â«¬ ADP

20 ‰¡‚§√‚¡≈“√å  §à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬¢Õß°“√À≈—Ëß ATP ± §à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ®”π«πµ—«Õ¬à“ß

10 µ—«Õ¬à“ß ¬°‡«âπ§«“¡‡¢â¡¢âπ∑’Ë 1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√¢Õß “√ °—¥∫Õ√–‡æÁ¥æÿß™â“ß ¡’ 9 µ—«Õ¬à“ß

* · ¥ß§à“ p < 0.05 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ 0.9% NaCl
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(‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√)
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