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∫∑§—¥¬àÕ °“√«‘®—¬π’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ»÷°…“º≈¢Õß°“√ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°μàÕ√–¥—∫·ø°‡μÕ√å VIII ·≈– ·Õπμ’

∑√Õ¡∫‘π III „ππ—°»÷°…“‡æ»™“¬®”π«π 20 §π ‚¥¬·∫àß‡ªìπ°≈ÿà¡§«∫§ÿ¡ 10 §π·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬ 10

§π °àÕπ‡√‘Ë¡∑¥ Õ∫ ∑—Èß 2 °≈ÿà¡®–∂Ÿ°«—¥§à“§«“¡ “¡“√∂„π°“√„™âÕÕ° ‘́‡®π Ÿß ÿ¥ À≈—ß®“°π—Èπ 1  —ª¥“Àå

®÷ß∑¥ Õ∫¥â«¬°“√ÕÕ°°”≈—ß°“¬‚¥¬„™â®—°√¬“π«—¥ß“π ‡°Á∫‡≈◊Õ¥ºŸâ∂Ÿ°∑¥ Õ∫„π°≈ÿà¡ÕÕ°°”≈—ß°“¬°àÕπ·≈–

À≈—ßÕÕ°°”≈—ß°“¬ 15 π“∑’ ‡°Á∫‡≈◊Õ¥¢Õß°≈ÿà¡§«∫§ÿ¡„π™à«ß‡«≈“‡¥’¬«°—π·μà‰¡à¡’°“√ÕÕ°°”≈—ß°“¬ °“√»÷°…“

æ∫«à“°≈ÿà¡ÕÕ°°”≈—ß°“¬¡’§à“°“√∑”ß“π¢Õß·ø°‡μÕ√å VIII ‡æ‘Ë¡¢÷Èπ·≈–§«“¡·μ°μà“ß¢Õß√–¥—∫°àÕπ·≈–À≈—ß

¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‚¥¬∑’Ë°“√∑”ß“π¢Õß·Õπμ’∑√Õ¡∫‘π III ‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬·μà§«“¡·μ°μà“ß

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘ Õ¬à“ß‰√°Áμ“¡„π°≈ÿà¡§«∫§ÿ¡§à“°“√∑”ß“π∑—Èß·ø°‡μÕ√å VIII ·≈– ·Õπμ’∑√Õ¡∫‘π III

‰¡à‡ª≈’Ë¬π·ª≈ß ®“°º≈°“√»÷°…“™’È„Àâ‡ÀÁπ«à“·ø°‡μÕ√å VIII ´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥μ—π

 “¡“√∂‡æ‘Ë¡¢÷Èπ‰¥â¥â«¬°“√ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°

§” ”§—≠: ·ø°‡μÕ√å VIII, ·Õπμ’∑√Õ¡∫‘π III, π—°»÷°…“‡æ»™“¬, °“√ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°, §«“¡ “¡“√∂„π°“√„™â

ÕÕ°´‘‡®π Ÿß ÿ¥

º≈¢Õß°“√ÕÕ°°”≈—ß°“¬ Ÿß ÿ¥μàÕ°“√∑”ß“π
¢Õß ·ø°‡μÕ√å VIII:C ·≈–·Õπμ’∑√Õ¡∫‘π III

„ππ—°»÷°…“‡æ»™“¬

‡¡μμ“  ‚æ∏‘Ï°≈‘Ëπ

®—π‡æÁ≠  ∫“ß ”√«®

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

∫∑π”
 „πªí®®ÿ∫—π°“√ÕÕ°°”≈—ß°“¬‡ªìπ·π«∑“ß àß-

‡ √‘¡ ÿ¢¿“æ∑’Ë ‰¥â√—∫°“√ àß‡ √‘¡·≈– π—∫ πÿπ®“°

À≈“¬ Ê Àπà«¬ß“π ‡π◊ËÕß®“°‡ªìπ∑’Ë∑√“∫°—π¥’«à“

 “¡“√∂ªÑÕß°—π°“√‡°‘¥‚√§ ∑”„Àâ√à“ß°“¬·¢Áß·√ß‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß∑“ß¥â“πÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥ ∑—Èßπ’È®–

‡°‘¥º≈‡™àπ‰√π—Èπ¢÷ÈπÕ¬Ÿà°—∫§«“¡·√ß·≈–√–¬–‡«≈“¢Õß

°“√ÕÕ°°”≈—ß°“¬ °“√ÕÕ°°”≈—ß°“¬‡∫“ Ê Õ¬à“ßμàÕ

‡π◊ËÕß ¡Ë”‡ ¡Õ¡’ª√–‚¬™πå¡“°°«à“°“√ÕÕ°°”≈—ß°“¬

ª“π°≈“ßÀ√◊ÕÕ¬à“ßÀπ—°·μà‡ªìπ√–¬–‡«≈“ —Èπ Ê „π

∑“ßμ√ß°—π¢â“¡°“√ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°°≈—∫‡ªìπ

 “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥μ“¡¡“ ®“°

°“√»÷°…“º≈¢Õß°“√ÕÕ°°”≈—ß°“¬ Ÿß ÿ¥ (maximal ex-

ercise stress test) μàÕ°“√‡°‘¥¿“«–°≈â“¡‡π◊ÈÕÀ—«„®

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢
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º≈¢Õß°“√ÕÕ°°”≈—ß°“¬ Ÿß ÿ¥μàÕ°“√∑”ß“π¢Õß ·ø°‡μÕ√å VIII:C ·≈–·Õπμ’∑√Õ¡∫‘π III „ππ—°»÷°…“‡æ»™“¬

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë ˆ

μ“¬ ÷́Ëß»÷°…“„π‡æ»™“¬∑’ËÕ“»—¬Õ¬Ÿà∑“ßμ–«—πÕÕ°¢Õß

øîπ·≈π¥å ®”π«π 3,433 §π‚¥¬·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡

§◊Õ°≈ÿà¡‡ ’Ë¬ßμàÕ°“√‡°‘¥‚√§·≈–°≈ÿà¡∑’Ë‰¡à¡’ªí®®—¬‡ ’Ë¬ß

ªí®®—¬‡ ’Ë¬ß„π∑’Ëπ’È°Á§◊Õ °“√ Ÿ∫∫ÿÀ√’Ë ¥◊Ë¡ ÿ√“ ‰¢¡—π„π‡≈◊Õ¥

§«“¡¥—π‡≈◊Õ¥ Ÿß œ≈œ æ∫«à“°≈ÿà¡‡ ’Ë¬ßÀ≈—ßÕÕ°°”≈—ß-

°“¬¡’‚Õ°“ ‡°‘¥¿“«–À—«„®¢“¥‡≈◊Õ¥ Ÿß´÷Ëß„πÕπ“§μ®–

π”‰ª Ÿà‚√§¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥ (coronary heart

disease)(1) „πª√–™“°√¢Õßª√–‡∑»Õ‡¡√‘°“ 1.5 ≈â“π

§π∑’Ë¡’¿“«–À—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π ª√–¡“≥ 75,000

§π‡ªìπÕ¬à“ßπâÕ¬∑’Ë‡°‘¥Õ“°“√¥—ß°≈à“«¢÷Èπ¿“¬À≈—ß°“√

ÕÕ°°”≈—ß°“¬(2)  “‡Àμÿ∑’Ë‡ªìπ‡™àππ—Èππ—ÈπÕ“®‡°‘¥®“°°“√

ÕÕ°°”≈—ß°“¬¡’º≈‡æ‘Ë¡ªí®®—¬°“√·¢Áßμ—«¢Õß‡≈◊Õ¥∫“ß

μ—«(3) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß factor VIII ‡æ√“–°“√∑’Ë¡’√–¥—∫

 “√π’È‡æ‘Ë¡¢÷Èπ®–π”‰ª Ÿà°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥μ—πμ“¡

¡“(4) ´÷Ëß®“°°“√»÷°…“∑’Ëºà“π¡“°“√ÕÕ°°”≈—ß°“¬

Õ¬à“ßÀπ—°¡’º≈‡æ‘Ë¡√–¥—∫ factor VIII  à«π°“√ÕÕ°

°”≈—ß°“¬„π√–¥—∫ª“π°≈“ß‰¡à¡’º≈‡ª≈’Ë¬π·ª≈ß√–¥—∫

factor VIII(5) °“√‡æ‘Ë¡ àßº≈∑”„Àâ‡°‘¥°“√Õÿ¥μ—π„π

À≈Õ¥‡≈◊Õ¥¢π“¥‡≈Á°μ“¡¡“ ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÀ≈Õ¥

‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ßÕ«—¬«–∑’Ë ”§—≠¢Õß√à“ß°“¬ ‡™àπ  ¡Õß

À—«„® ‰μ ÷́Ëßªí≠À“¥—ß°≈à“« “¡“√∂ªÑÕß°—π‰¥â‚¥¬°“√

‡æ‘Ë¡ “√∑’Ë™à«¬ªÑÕß°—π°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥ §◊Õ antithrombin

III  “√π’È®–‰ª¡’º≈¬—∫¬—Èß thrombin ∑”„Àâ thrombin ‰¡à

 “¡“√∂‡ª≈’Ë¬π fibrinogen „Àâ‡ªìπ fibrin ‰¥â(6) ‡¡◊ËÕ‰¡à

‡°‘¥ fibrin °√–∫«π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥°Á‰¡à‡°‘¥¢÷Èπ

πÕ°®“°π’È antithrombin III ¬—ß¡’∫∑∫“∑¬—∫¬—Èß factor

IXa, factor Xa, factor XIa ·≈– factor XII ÷́Ëß≈â«π

‡ªìπªí®®—¬°“√·¢Áßμ—«¢Õß‡≈◊Õ¥∑’ËÕ¬Ÿà„π∑—Èß intrinsic ·≈–

common pathway Õ¬à“ß‰√°Áμ“¡ antithrombin III °Á‰¥â

√—∫º≈®“°°“√ÕÕ°°”≈—ß°“¬‡™àπ‡¥’¬«°—π ·μà∑‘»∑“ß

°“√‡ª≈’Ë¬π·ª≈ß«à“®–≈¥À√◊Õ‡æ‘Ë¡¿“¬À≈—ß°“√ÕÕ°

°”≈—ß°“¬π—Èπ¬—ß‰¡à¡’§”μÕ∫∑’Ë™—¥‡®π ®”‡ªìπμâÕß∑”°“√

»÷°…“μàÕ‰ª ®–‡ÀÁπ‰¥â«à“°“√ÕÕ°°”≈—ß°“¬¡’º≈

‡ª≈’Ë¬π·ª≈ß∑—Èß factor VIII ́ ÷Ëß‡ªìπμ—«∑’Ë∑”„Àâ‡°‘¥≈‘Ë¡‡≈◊Õ¥

·≈– antithrombin III ´÷Ëß∑”ß“πμ√ß°—π¢â“¡°—∫ factor

VIII §◊Õ™à«¬ªÑÕß°—π°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥ ¥—ßπ—Èπ®÷ß‡ªìπ∑’Ëπà“

 π„®«à“°“√ÕÕ°°”≈—ß°“¬π—Èπ¡’º≈μàÕ°“√∑”ß“π¢Õß fac-

tor VIII ·≈– antithrombin III (factor VIII and anti-

thrombin III activity) Õ¬à“ß‰√ °“√»÷°…“ à«π¡“°

∑’Ëºà“π¡“§√Õ∫§≈ÿ¡ °“√ÕÕ°°”≈—ß°“¬μàÕ factor VIII À√◊Õ

antithrombin III Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß‡∑à“π—Èπ ß“π«‘®—¬

∑’Ë∑”°“√»÷°…“∑—Èß 2 ™π‘¥√à«¡°—π¬—ß¡’Õ¬ŸàπâÕ¬¡“°‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π°≈ÿà¡μ—«Õ¬à“ß∑’Ë‡ªìπ«—¬√ÿàπ §≥–ºŸâ«‘®—¬

®÷ß π„®»÷°…“º≈¢Õß°“√ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°μàÕ

°“√∑”ß“π¢Õß factor VIII ·≈– antithrombin III ‡æ◊ËÕ

∑¥ Õ∫«à“°“√ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°∑”„Àâ‡æ‘Ë¡ªí®®—¬

‡ ’Ë¬ß„π°“√‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥À√◊Õ‰¡à ·≈–

π”§«“¡√Ÿâ∑’Ë‰¥â ‰ªª√—∫„™â°—∫°“√ÕÕ°°”≈—ß°“¬„Àâ‡À¡“–

 ¡‡æ◊ËÕ„Àâ ‰¥âª√–‚¬™πå Ÿß ÿ¥‚¥¬‰¡à‡°‘¥º≈‡ ’¬μ“¡¡“

‚¥¬¡’«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬‡æ◊ËÕ»÷°…“°“√∑”ß“π¢Õß

factor VIII ·≈– antithrombin  ¿“¬À≈—ß°“√ÕÕ°

°”≈—ß°“¬Õ¬à“ßÀπ—° (maximal exercise)

«‘∏’°“√»÷°…“

°“√»÷°…“‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß (experimental

research) ‚¥¬ ÿà¡μ—«Õ¬à“ß·∫∫ßà“¬ (simple random

sampling) „ππ—°»÷°…“‡æ»™“¬§≥–‡¿ —™»“ μ√å

¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√μ‘ «‘®—¬μ“¡¢—ÈπμÕπ

μà“ß Ê ¥—ßπ’È

ª√–™“°√·≈–°≈ÿà¡μ—«Õ¬à“ß

°≈ÿà¡μ—«Õ¬à“ß´÷ËßμàÕ‰ªπ’È®–‡√’¬°«à“ºŸâ∂Ÿ°∑¥ Õ∫

‡ªìππ—°»÷°…“¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√μ‘

®—ßÀ«—¥ ¡ÿ∑√ª√“°“√ ‡æ»™“¬ Õ“¬ÿ 18 - 25 ªï·≈–¡’

 ÿ¢¿“æ ¡∫Ÿ√≥å·¢Áß·√ß‚¥¬ª√–‡¡‘π®“°·∫∫ Õ∫∂“¡

·≈–°“√μ√«®√à“ß°“¬‡∫◊ÈÕßμâπ ·∫∫ Õ∫∂“¡ª√–°Õ∫

¥â«¬¢âÕ§”∂“¡‡°’Ë¬«°—∫¢âÕ¡Ÿ≈ à«πμ—« πÈ”Àπ—°  à«π Ÿß

ª√–«—μ‘°“√‡®Á∫ªÉ«¬ μ≈Õ¥®π°“√„™â¬“À√◊Õ “√‡ æμ‘¥

ºŸâ∂Ÿ°∑¥ Õ∫·μà≈–§π®–μâÕß¡’πÈ”Àπ—° à«π Ÿß Õ—μ√“°“√

‡μâπ¢ÕßÀ—«„® §«“¡¥—π‚≈À‘μ ·≈–§«“¡ “¡“√∂„π°“√

„™âÕÕ°´‘‡®π Ÿß ÿ¥ (VO2max) Õ¬Ÿà„π™à«ßª√°μ‘ ·≈–¡’§à“

˘Ù˜
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„°≈â‡§’¬ß°—π‚¥¬‡ª√’¬∫‡∑’¬∫°—∫‡°≥±å¡“μ√∞“π ·≈–

‡ªìπºŸâÕÕ°°”≈—ß°“¬πâÕ¬°«à“ 3 §√—Èß/ —ª¥“Àå (sedentary

lifestyle)

§—¥ºŸâ∂Ÿ°∑¥ Õ∫ÕÕ°®“°°“√»÷°…“„π°√≥’∑’Ë¡’

ªí≠À“‡°’Ë¬«°—∫‚√§‡≈◊Õ¥ À—«„®·≈–À≈Õ¥‡≈◊Õ¥ §«“¡-

¥—π‚≈À‘μ ªÕ¥ μ—∫ ‰μ À√◊Õ‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® ¡’

§«“¡º‘¥ª√°μ‘‡°’Ë¬«°—∫√–∫∫°√–¥Ÿ°·≈–°≈â“¡‡π◊ÈÕ∑’Ë

‡°’Ë¬«¢âÕß°—∫¢âÕ‡¢à“·≈–¢âÕ –‚æ° ¡’§«“¡º‘¥ª√°μ‘

‡°’Ë¬«°—∫ metabolism ‡™àπ ‚√§‡∫“À«“π ‰∑√Õ¬¥å

μ≈Õ¥®π¡’§«“¡º‘¥ª√°μ‘∑“ß¥â“πÕ“√¡≥å

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

1. §— ¥ ‡ ≈◊ Õ ° ºŸâ ∂Ÿ ° ∑ ¥ Õ∫® “ °π— ° »÷ ° … “

¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√μ‘ ‚¥¬„Àâ∑”

·∫∫ Õ∫∂“¡·≈–μ√«®√à“ß°“¬‡∫◊ÈÕßμâπ‡æ◊ËÕª√–‡¡‘π

¿“«– ÿ¢¿“æ

2. ºŸâ«‘®—¬Õ∏‘∫“¬∂÷ß«‘∏’·≈–¢—ÈπμÕπ¢Õß°“√

∑¥ Õ∫·°àºŸâ∂Ÿ°∑¥ Õ∫

3. „ÀâºŸâ∂Ÿ°∑¥ Õ∫≈ßπ“¡„π„∫¬‘π¬Õ¡‡¢â“√à«¡

«‘®—¬

4. ·∫àß°≈ÿà¡ºŸâ∂Ÿ°∑¥ Õ∫¥â«¬«‘∏’°“√ ÿà¡·∫∫®—∫

©≈“°‡ªìπ 2 °≈ÿà¡ §◊Õ °≈ÿà¡§«∫§ÿ¡ (control group) 10

§π ·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬ (exercise group) 10 §π

¥—ß·ºπº—ß

5. «—¥§«“¡¥—π‡≈◊Õ¥ (Mercurial Sphygmo-

mano-meter® ¢ÕßºŸâº≈‘μ„πª√–‡∑»‡¬Õ√¡—π) ·≈–

§≈◊Ëπ‰øøÑ“À—«„® (Cardiac Fx-120 ¢ÕßºŸâº≈‘μ„π

ª√–‡∑»≠’ËªÿÉπ) °àÕπ‡√‘Ë¡°“√∑¥ Õ∫

6. §”π«≥À“§à“§«“¡¥—π‡≈◊Õ¥‡©≈’Ë¬ (mean ar-

terial pressure) ®“° Ÿμ√

MAP = [(2 × diastolic)+systolic] / 3

§à“ª√°μ‘ 70-110 mmHg

7. «—¥§«“¡ “¡“√∂„π°“√„™âÕÕ° ‘́‡®π Ÿß ÿ¥

(VO2max) ‚¥¬„™â«‘∏’«—¥·∫∫ Astrand and Ryhming ¥â«¬

®—°√¬“π«—¥ß“π (Tunturi® ergometer) „ÀâºŸâ∂Ÿ°∑¥ Õ∫

ªíòπ®—°√¬“π´÷Ëß∂à«ßπÈ”Àπ—°‡√‘Ë¡μâπ‰«â∑’Ë 2 °‘‚≈ªÕπ¥å ‡ªìπ

‡«≈“ 6 π“∑’«—¥Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®∑ÿ°π“∑’‡æ◊ËÕπ”

Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®„ππ“∑’∑’Ë 5 ·≈– 6 ¡“§”π«≥

À“§à“‡©≈’Ë¬‡æ◊ËÕπ”§à“∑’Ë‰¥â ‰ª‡∑’¬∫À“§à“ VO2max ®“°

μ“√“ß∑’Ë 1

8. À≈—ß®“°«—¥ VO2max 1  —ª¥“Àå‡°Á∫‡≈◊Õ¥°≈ÿà¡

μ—«Õ¬à“ß∑—Èß 20 §π®”π«π 5 ¡≈. „ à„πÀ≈Õ¥∑’Ë¡’√âÕ¬≈–

3.8 sodium citrate ‡ªìπ “√°—π‡≈◊Õ¥·¢Áß  ”À√—∫π”

‰ª«—¥§à“ factor VIII ·≈– antithrombin III activity

9. À≈—ß®“°π—Èπ∑” maximal exercise stress

‚¥¬ 12 ™¡. °àÕπ«—π∑’Ë®–ÕÕ°°”≈—ß°“¬ºŸâ‡¢â“√à«¡«‘®—¬∑—Èß

control ·≈– exercise group ®–μâÕßß¥¥◊Ë¡‡§√◊ËÕß¥◊Ë¡

∑’Ë¡’·Õ≈°ÕŒÕ≈å °“·ø ·≈–ß¥¬“∑ÿ°™π‘¥ ‚¥¬°“√

∑¥≈Õß®–∑”„π™à«ß‡«≈“ 08.00 - 10.00 π.  à«π°≈ÿà¡

§«∫§ÿ¡‰¡àμâÕßÕÕ°°”≈—ß°“¬·μà‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥„π

™à«ß‡«≈“„°≈â‡§’¬ß°—π°—∫°≈ÿà¡∑¥≈Õß

«‘∏’°“√ÕÕ°°”≈—ß°“¬

9.1 Õ∫Õÿàπ√à“ß°“¬‚¥¬°“√ªíòπ®—°√¬“π

‡∫“ Ê ‡ªìπ‡«≈“ 20 π“∑’

9.2 ÕÕ°°”≈—ß°“¬‚¥¬„™â«‘∏’ grade exer-

cise ¥â«¬‡§√◊ËÕß bicycle ergometer (Tunturi® ergom-

eter) ́ ÷Ëß°“√∑¥ Õ∫®–·∫àßÕÕ°‡ªìπ™à«ß Ê ™à«ß≈– 2 π“∑’

‡√‘Ë¡μâπ„Àâμ—Èß§à“πÈ”Àπ—°∂à«ß‡ªìπ 1 °‘‚≈ªÕπ¥å (50 W)

·≈–‡æ‘Ë¡πÈ”Àπ—°∂à«ß 0.6 °‘‚≈ªÕπ¥å (30 W) ∑ÿ° Ê 2
√Ÿª∑’Ë 1 ·ºπº—ß°“√∑¥≈Õß¢Õß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈ÕßºŸâ∂Ÿ°

∑¥ Õ∫
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π“∑’ ®π°√–∑—ËßÕ—μ√“°“√‡μâπ¢ÕßÀ—«„®¡’§à“‡∑à“°—∫Õ—μ√“

°“√‡μâπ¢ÕßÀ—«„®∑’Ë√âÕ¬≈– 80 - 100 HRmax ·≈–ªíòπ

μàÕ‡π◊ËÕß‰ª‡√◊ËÕ¬ Ê ®π°«à“ºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂ªíòπμàÕ‰¥â

´÷Ëß∂◊Õ«à“°“√ÕÕ°°”≈—ß°“¬π—Èπ®—¥‡ªìπ maximal exercise

∫—π∑÷°Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®μ≈Õ¥™à«ß∑’ËÕÕ°°”≈—ß°“¬

‡æ◊ËÕª√–‡¡‘π§«“¡·√ß¢Õß°“√ÕÕ°°”≈—ß°“¬

‡°≥±å°“√À¬ÿ¥∑¥ Õ∫(7) ®–À¬ÿ¥∑¥ Õ∫‡¡◊ËÕ¡’

Õ“°“√Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß¥—ßπ’È

¡’Õ“°“√‡®Á∫Àπâ“Õ°À√◊ÕÀ“¬„®≈”∫“°

√Ÿâ ÷°μ“≈“¬ Àπâ“¡◊¥ ‡«’¬π»’√…– À√◊Õ‡°‘¥°“√

≈â“¢Õß°≈â“¡‡π◊ÈÕ¢“ ‰¡à “¡“√∂ªíòπμàÕ‰¥â

Õ—μ√“°“√À“¬„®‰¡à‡æ‘Ë¡„π¢≥–ÕÕ°°”≈—ß°“¬∑’Ë

Àπ—°¢÷Èπ

ºŸâ∂Ÿ°∑¥ Õ∫μâÕß°“√„ÀâÀ¬ÿ¥∑¥ Õ∫

9.3 «—¥§«“¡¥—π‡≈◊Õ¥ §≈◊Ëπ‰øøÑ“À—«„®

·≈–‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥π“∑’∑’Ë 15 ¿“¬À≈—ß°“√ÕÕ°°”≈—ß-

°“¬

°“√«‘‡§√“–Àå∑“ßÀâÕßªØ‘∫—μ‘°“√

°“√«—¥ factor VIII activity

‡°Á∫‡≈◊Õ¥∑’ËμâÕß°“√∑¥ Õ∫„ à„πÀ≈Õ¥∑¥≈Õß

∑’Ë¡’√âÕ¬≈– 3.8 sodium citrate ·≈â«π”‰ªªíòπ∑’Ë§«“¡‡√Á«

2,000 g 15 π“∑’ ‡æ◊ËÕ·¬°πÈ”‡≈◊Õ¥ ”À√—∫π”‰ª«—¥ fac-

tor VIII activity ¥â«¬«‘∏’ one-stage clotting assay

μ“¡«‘∏’¢Õß Cinotti and Morfini ´÷Ëß¡’§à“ª√°μ‘Õ¬Ÿà„π

™à«ß√âÕ¬≈– 50-150(8)

°“√«—¥ antithrombin III activity

Antithrombin III ¡’ƒ∑∏‘Ï¬—∫¬—Èß thrombin, fac-

tor Xa ·≈– factor IXa °“√«—¥ antithrombin III acti-

vity ®÷ß∑”‰¥â‚¥¬°“√‡μ‘¡ factor Xa with heparin ≈ß

‰ª„ππÈ”‡≈◊Õ¥∑’ËμâÕß°“√∑¥ Õ∫·≈â««—¥ª√‘¡“≥ factor Xa

∑’Ë‡À≈◊Õ‚¥¬°“√‡μ‘¡ chromogenic substrate (Coama-

tic® Antithrombin III kits) ‡æ◊ËÕ„Àâ‡°‘¥ ’·≈â««—¥§«“¡

‡¢â¡¢Õß ’∑’Ë§«“¡¬“«§≈◊Ëπ 405 nm §à“ª√°μ‘Õ¬Ÿà„π™à«ß

√âÕ¬≈– 0-120

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
· ¥ßº≈¢Õß¢âÕ¡Ÿ≈„π√Ÿª mean ± SEM ‡ª√’¬∫

‡∑’¬∫¢âÕ¡Ÿ≈„π°≈ÿà¡‡¥’¬«°—π‚¥¬„™â paired studentûs

t-test  à«π¢âÕ¡Ÿ≈√–À«à“ß°≈ÿà¡‡ª√’¬∫‡∑’¬∫‚¥¬„™â un-

paired studentûs t-test ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿªª√‘´÷¡

(prism statistical software) ‚¥¬¡’π—¬ ”§—≠∑’Ë p < 0.05

º≈°“√»÷°…“

μÕπ∑’Ë 1 ≈—°…≥–¢Õß°≈ÿà¡μ—«Õ¬à“ß

°“√»÷°…“„π§√—Èßπ’È „™â°≈ÿà¡μ—«Õ¬à“ß‡ªìππ—°»÷°…“

¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√μ‘∑’Ë¡’Õ“¬ÿÕ¬Ÿà„π™à«ß 18

- 25 ªï ‡æ»™“¬·≈–¡’ ÿ¢¿“æ·¢Áß·√ß ®“°°“√ ÿà¡

‡≈◊Õ°°≈ÿà¡μ—«Õ¬à“ß‰¥â°≈ÿà¡μ—«Õ¬à“ß∑’Ë¡’≈—°…≥–ª√–™“°√

‡√’¬ßμ“¡≈”¥—∫°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬ (x,

SEM) ¥—ßπ’È Õ“¬ÿ 19.9, 0.5, 19.5, 0.3 πÈ”Àπ—° 61.8, 2.1,

66.4, 2.1 ¥—™π’¡«≈°“¬ 21.4, 0.7, 22.0, 0.6 ·≈–

§«“¡ “¡“√∂„π°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥ 36.1, 1.3, 33.5,

1.5 ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¥—ß°≈à“«‰ª∑¥ Õ∫∑“ß ∂‘μ‘æ∫«à“‰¡à«à“

®–‡ªìπ¿“¬„π°≈ÿà¡‡¥’¬«°—πÀ√◊Õ√–À«à“ß°≈ÿà¡§«∫§ÿ¡°—∫

°≈ÿà¡ÕÕ°°”≈—ß°“¬‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘  à«π≈—°…≥–∑“ßª√–™“°√»“ μ√å„π¥â“π°“√

 Ÿ∫∫ÿÀ√’Ë °“√¥◊Ë¡°“·ø ·≈–°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡∑’Ë¡’

·Õ≈°ÕŒÕ≈åæ∫«à“ °≈ÿà¡§«∫§ÿ¡¡’®”π«π§π Ÿ∫∫ÿÀ√’Ë 2 §π

¥◊Ë¡°“·ø 4 §π ·≈–¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å 3 §π  à«π

°≈ÿà¡ÕÕ°°”≈—ß°“¬¡’®”π«π§π Ÿ∫∫ÿÀ√’Ë 2 §π ¥◊Ë¡°“·ø

5 §π ·≈–¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å 5 §π (μ“√“ß∑’Ë 1)

μÕπ∑’Ë 2 º≈«‘‡§√“–Àå®“°°“√∑¥≈Õß

2.1 §à“°“√∑”ß“π¢Õß factor VIII „π°≈ÿà¡§«∫§ÿ¡

·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬

°≈ÿà¡§«∫§ÿ¡‡ªìπ°≈ÿà¡∑’Ë„™â ”À√—∫‡ª√’¬∫‡∑’¬∫

„Àâ‡ÀÁπ«à“°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ„π°≈ÿà¡ÕÕ°°”≈—ß°“¬

‡°‘¥®“°ªí®®—¬∑’ËμâÕß°“√»÷°…“‰¡à ‰¥â ‡ª≈’Ë¬π·ª≈ß

‡π◊ËÕß®“°‡«≈“∑’Ëºà“π‰ª ‡æ√“–°≈ÿà¡§«∫§ÿ¡®–∂Ÿ°‡°Á∫

˘Ù˘
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μ—«Õ¬à“ß‡≈◊Õ¥„π™à«ß‡«≈“‡¥’¬«°—π°—∫°≈ÿà¡ÕÕ°°”≈—ß°“¬

´÷Ëß®“°º≈°“√«‘®—¬æ∫«à“ „π°≈ÿà¡§«∫§ÿ¡ factor VIII ac-

tivity ¡’§à“‡æ‘Ë¡¢÷Èπ·μà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘‚¥¬¡’§à“

‡√‘Ë¡μâπ‡ªìπ√âÕ¬≈– 61.1, 4.6 ·≈–§à“ ÿ¥∑â“¬‡ªìπ√âÕ¬≈–

67.7, 6.3

°≈ÿà¡ÕÕ°°”≈—ß°“¬‡ªìπ°≈ÿà¡∑’Ë„™â∑¥ Õ∫°“√

ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°«à“¡’º≈‡æ‘Ë¡°“√∑”ß“π¢Õß factor

VIII À√◊Õ‰¡à ‚¥¬°“√‡°Á∫‡≈◊Õ¥ 2 §√—Èß §◊Õ°àÕπ·≈–À≈—ß

μ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫≈—°…≥–¢Õß°≈ÿà¡μ—«Õ¬à“ß√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬

μ—«·ª√ °≈ÿà¡§«∫§ÿ¡ (n=10 §π) °≈ÿà¡ÕÕ°°”≈—ß°“¬ (n=10 §π)

Õ“¬ÿ (ªï) 19.9, 0.5 19.5, 0.3

πÈ”Àπ—° (°‘‚≈°√—¡) 61.8, 2.1 66.4, 2.1

¥—™π’¡«≈°“¬ (BMI) 21.4, 0.7 22.0, 0.6

§«“¡ “¡“√∂„π°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥ (ml/kg/min) 36.1, 1.3 33.5, 1.5

§«“¡¥—π‡≈◊Õ¥‡©≈’Ë¬, Mean arterial pressure : MAP (mmHg) 90.5, 4.0 86.0, 1.6

 Ÿ∫∫ÿÀ√’Ë (§π) 2 2

¥◊Ë¡°“·ø (§π) 4 5

¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å (§π) 3 5

√Ÿª∑’Ë 2 §à“ factor VIII activity „π°≈ÿà¡§«∫§ÿ¡ (control group)

·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬ (exercise group) ‚¥¬· ¥ßº≈

„π√Ÿª¢Õß mean, ± SEM* · ¥ß§à“§«“¡·μ°μà“ß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë p <0.05 ‡ª√’¬∫‡∑’¬∫°àÕπ

·≈–À≈—ßÕÕ°°”≈—ß°“¬‚¥¬„™â paired t-test  à«π§«“¡

·μ°μà“ß√–À«à“ß°≈ÿà¡∑¥ Õ∫‚¥¬„™â unpaired t-test

§«∫§ÿ¡ ÕÕ°°”≈—ß°“¬
°≈ÿà¡

‡√‘Ë¡μâπ

√Ÿª∑’Ë 3 §à“ antithrombin III activity „π°≈ÿà¡§«∫§ÿ¡ ·≈–°≈ÿà¡

ÕÕ°°”≈—ß°“¬

ÕÕ°°”≈—ß°“¬ æ∫«à“¿“¬À≈—ßÕÕ°°”≈—ß°“¬ factor VIII

activity ‡æ‘Ë¡¢÷Èπ®“°√âÕ¬≈– 53.1, 3.7 ‡ªìπ√âÕ¬≈– 62,

3.5 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë p < 0.05

º≈°“√∑¥ Õ∫√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡

ÕÕ°°”≈—ß°“¬æ∫«à“‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘¥—ß√Ÿª∑’Ë 2

2.2 §à“°“√∑”ß“π¢Õß antithrombin III „π°≈ÿà¡

§«∫§ÿ¡ ·≈–°≈ÿà¡ÕÕ°°”≈—ß°“¬

„π°≈ÿà¡§«∫§ÿ¡ antithrombin III activity ‰¡à

‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕ‡«≈“ºà“π‰ª‚¥¬¡’§à“‡√‘Ë¡μâπ‡ªìπ√âÕ¬≈–

43.97, 6.8 ·≈–§à“ ÿ¥∑â“¬‡ªìπ√âÕ¬≈– 35.10, 2.8

§«∫§ÿ¡ ÕÕ°°”≈—ß°“¬
°≈ÿà¡

‡√‘Ë¡μâπ
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(√Ÿª∑’Ë 3)

°≈ÿà¡ÕÕ°°”≈—ß°“¬¡’§à“‡√‘Ë¡μâπ¢Õß antithrom-

bin III activity ‡ªìπ√âÕ¬≈– 42.10, 4.1 À≈—ßÕÕ°°”≈—ß

°“¬§à“‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 50.41, 8.0 ·μà‰¡à¡’π—¬ ”§—≠

∑“ß ∂‘μ‘

º≈°“√∑¥ Õ∫√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡

ÕÕ°°”≈—ß°“¬æ∫«à“‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘

«‘®“√≥å

°≈ÿà¡μ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‡ªìπ‡æ»™“¬

∑—ÈßÀ¡¥‡æ◊ËÕÀ≈’°‡≈’Ë¬ßº≈¢ÕßŒÕ√å‚¡π‡æ»À≠‘ß estrogen

∑’ËÕ“®®–¡’º≈√∫°«π°√–∫«π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥

‡π◊ËÕß®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ estrogen ¡’º≈μàÕ

°“√∑”ß“π¢Õß√–∫∫°“√·¢Áßμ—«¢Õß‡≈◊Õ¥‚¥¬∑”„Àâ√–¥—∫

factor VIII ‡æ‘Ë¡(9)

 à«πº≈°“√«‘®—¬π—Èπæ∫«à“ °“√ÕÕ°°”≈—ß°“¬Õ¬à“ß

Àπ—°∑”„Àâ factor VIII activity ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘‚¥¬∑’Ë antithrombin III activity ‡æ‘Ë¡¢÷Èπ

‡≈Á°πâÕ¬´÷ËßÕ“®‡ªìπ°≈‰°¢Õß√à“ß°“¬„π°“√ª√—∫μ—«μâ“π

°—∫ factor VIII ∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ‡æ◊ËÕªÑÕß°—π‰¡à„Àâ‡°‘¥¿“«–

≈‘Ë¡‡≈◊Õ¥Õÿ¥μ—π °“√‡æ‘Ë¡¢÷Èπ¥—ß°≈à“«Õ“®¡’§«“¡ —¡æ—π∏å°—π

®÷ß§«√∑”°“√»÷°…“‡æ‘Ë¡‚¥¬°“√À“§«“¡ —¡æ—π∏å¢Õß

μ—«·ª√∑—Èß Õßæ√âÕ¡°—∫‡æ‘Ë¡¢π“¥μ—«Õ¬à“ß  à«π°≈‰°∑’Ë

∑”„Àâ°“√∑”ß“π¢Õß factor VIII ‡æ‘Ë¡¢÷Èπ¿“¬À≈—ßÕÕ°

°”≈—ß°“¬ Ÿß ÿ¥π—ÈπÕ∏‘∫“¬‰¥â¥—ßπ’È ‚¥¬ª√°μ‘·≈â« factor

VIII  “¡“√∂‡æ‘Ë¡¢÷Èπ‰¥â¿“¬À≈—ß‰¥â√—∫°“√©’¥ adrenaline

‡¢â“À≈Õ¥‡≈◊Õ¥(10) ‡æ√“– adrenaline ®–ÕÕ°ƒ∑∏‘Ï‚¥¬

‰ª®—∫°—∫ β2 adrenergic receptors
(10-13)  àßº≈‰ª°√–μÿâπ

°“√∑”ß“π¢Õß phospholipase C ‡æ√“– β2 adrener-

gic receptors ‡ªìπμ—«√—∫™π‘¥∑’Ë®—∫Õ¬Ÿà°—∫ Gq(14) ‡¡◊ËÕ

phospholipase C ∂Ÿ°°√–μÿâπ®–∑”„Àâ√–¥—∫·§≈‡ ’́¬¡

¿“¬„π‡´≈≈å‡æ‘Ë¡ Ÿß¢÷Èπ ·§≈‡´’¬¡„π‡´≈≈å∑’Ë Ÿß¢÷Èππ’È®–

∂Ÿ°π”¡“„™â ”À√—∫°“√À≈—Ëß factor VIII(12) ∑”„Àâ factor

VIII ¿“¬„π‡´≈≈å Ÿß¢÷Èπ„πªí®®ÿ∫—π¡’°“√»÷°…“æ∫«à“ fac-

tor VIII πÕ°®“°®–¡’·À≈àß √â“ß∑’Ëμ—∫·≈â«¬—ß “¡“√∂

∂Ÿ° √â“ß‰¥â®“°ºπ—ß¥â“π„π¢ÕßÀ≈Õ¥‡≈◊Õ¥ (endothelial

cell) Õ’°¥â«¬‚¥¬®–∂Ÿ° √â“ß·≈–‡°Á∫‰«â„π‚§√ß √â“ß∑’Ë

‡√’¬°«à“ weibel palade bodies, WPBs(15) ‡¡◊ËÕ°√–μÿâπ

β2 adrenergic receptors ¥â«¬ adrenaline °Á®–‡√àß„Àâ
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Abstract Effects of Maximal Exercise on Factor VIII:C and Antithrombin III Activity in Male
Students
Maitta Phoglin, Janpen Bangsumruaj
Department of Biological Science, Faculty of Science and Tecnology, Huachiew Chalerm Prakiet
University
Journal of Health Science 2010; 19:946-53.

The objective of this experimental research was to investigate the effects of maximal exercise
on factor VIII and antithrombin III activity in male students.  Twenty men were divided into two
groups, a control group (n=10) and an exercise group (n=10).  In both groups, maximal oxygen
consumption was measured before the exercise test.  One week later, the exercise group performed
a maximal exercise test on a bicycle ergometer.  Blood samples were collected before and 15 min-
utes after the completion of the test.  Blood samples of the sedentary control group were drawn at the
same time as that of the exercise group.  It was found that the exercise group showed an increase in
factor VIII activity and the difference of the before and after means of the factor VIII levels was
statistically significant (p < 0.05).  While there was a small increase in antithrombin III activity, but
the difference was not statistically significant.  These parameters did not change in the control
group.  These results indicate that factor VIII which is related to thrombosis can be increased by
maximal exercise.

Key words: factor VIII:C, antithrombin III, healthy men, maximal exercise, maximal oxygen consump-
tion
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