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Abstract

Prawit Butudom*

EXERCISE AND DEHYDRATION IN THE HORSE

The intensity and duration of exercise has a major impact on fluid levels, electrolytes and acid-base balance

in the horse. The changes range from rapid fluid and electrolyte shifts which accompany high-intensity exercise

(VO
2  

max ≥≥≥≥≥ 100%) (i.e., racehorse) to substantial fluid and electrolyte depletion during Speed and Endurance Tests

as seen at Three-day events. Depletion is also seen during prolonged endurance exercise, in which the horse

performs a low-intensity form of exercise (30-60% VO
2
max). These fluctuations of fluid and electrolyte

homeostasis have been implicated in the development of fatigue and can lead to medical problems when exercise is

continued to a state of exhaustion. In racehorses, a rapidly increasing body temperature, an accumulation of acid,

and associated electrolyte changes, specifically hyperkalemia, may be more important in contributing to fatigue

than body fluid shifts. During prolonged, low-intensity exercise, fluid loss through sweating is a likely factor in

limiting performance as it contributes to fatigue and heat-related medical problems, such adverse effects being

greater when the horse exercises under hot and humid conditions. Treatments that aim to improve speed

performance in race horses include dietary cation-anion balance (DCAB), furosemide and sodium bicarbonate

loading. Offering an initial drink of salt water (0.9% NaCl) at 20oC after a few minutes of exercise (or at rest

stops during the exercise bout or competition) is a strategy for rehydrating the horse which may be useful in hot

and humid weather.
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∫∑§—¥¬àÕ

ª√–«‘∑¬å ∫ÿµ√Õÿ¥¡*

°“√ÕÕ°°”≈—ß°—∫¿“«–¢“¥πÈ”„π¡â“

√–¥—∫§«“¡Àπ—°·≈–‡«≈“∑’Ë„™â„π°“√ÕÕ°°”≈—ß‡ªìπªí®®—¬À≈—°∑’Ë¡’º≈°√–∑∫µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ” Õ’‡≈Á§‚µ√≈—¬µå·≈–

¥ÿ≈°√¥¥à“ß„π√à“ß°“¬¡â“ °“√‡ª≈’Ë¬π·ª≈ß‡ªìπ‰ª‰¥âµ—Èß·µà¡’°“√‡§≈◊ËÕπ¬â“¬¢ÕßπÈ”®“°À≈Õ¥‡≈◊Õ¥‡¢â“ Ÿà‡´≈≈å°≈â“¡‡π◊ÈÕ„π¡â“·¢àß∑’Ë¡’

°“√ÕÕ°°”≈—ßÕ¬à“ßÀπ—° (VO
2
max ≥≥≥≥≥ 100%) ‰ª®π∂÷ß°“√ Ÿ≠‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå„πª√‘¡“≥∑’Ë¡“°®“°°“√ÕÕ°°”≈—ß„π√–¥—∫

∑’ËµË” (VO
2
max 30-60%) ·≈–„™â‡«≈“π“π„π°“√ÕÕ°°”≈—ß ‡™àπ „π¡â“π—°°’Ã“∑’Ë·¢àß¢—π speed and endurance test „π«—π∑’Ë Õß

¢Õß Three-day event À√◊Õ„π¡â“ª√–‡¿∑¡“√“∏Õπ ¥ÿ≈πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå∑’Ë‡ ’¬‰ª®“°°“√ÕÕ°°”≈—ßπ’È‡ªìπ “‡ÀµÿÀ≈—°∑’Ë∑”„Àâ‡°‘¥

¿“«–‡¡◊ËÕ¬≈â“·≈–∑”„Àâ§«“¡ “¡“√∂∑“ß°“√°’Ã“≈¥≈ß·≈–‚πâ¡π”„Àâ‡°‘¥ªí≠À“∑“ß ÿ¢¿“æ∑’Ë√ÿπ·√ßÀ“°¡’°“√ÕÕ°°”≈—ßµàÕ‰ª ÷́Ëß

„π¡â“·¢àßªí≠À“¢Õß¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå‰¡à‡ªìπªí≠À“∑’Ë‡¥àπ™—¥·µàæ∫«à“¿“«–§«“¡‡ªìπ°√¥„π‡´≈°≈â“¡‡π◊ÈÕ ¿“«–√–¥—∫

‚ª·∑ ‡ ’́¬¡„π‡≈◊Õ¥ Ÿß·≈–¿“«–Õÿ≥À¿Ÿ¡‘√à“ß°“¬ Ÿß¢÷Èπ‡ªìπªí®®—¬À≈—°∑’Ë¡’º≈µàÕ§«“¡‡¡◊ËÕ¬≈â“·≈–§«“¡ “¡“√∂∑“ß°“√«‘Ëß  à«π„π

¡â“π—°°’Ã“¿“«–¢“¥πÈ”·≈–°“√ Ÿ≠‡ ’¬Õ’‡≈Á§‚µ√≈—¬µå‡ªìπªí®®—¬∑’Ë ”§—≠∑’Ë∑”„Àâ‡°‘¥¿“«–‡¡◊ËÕ¬≈â“·≈–∑”„Àâ‡°‘¥°“√∫°æ√àÕß„π

°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬´÷Ëß®–‚πâ¡π”„Àâ‡°‘¥¿“«– heat exhaustion ¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µåπ’È®–¡“°¢÷Èπ‡¡◊ËÕ¡’°“√

ÕÕ°°”≈—ß„π ¿“æÕ“°“»∑’Ë√âÕπ·≈–¡’§«“¡™◊Èπ —¡æ—∑∏å Ÿß «‘∏’°“√∑’Ë®–≈¥°“√‡°‘¥§«“¡‡¡◊ËÕ¬≈â“·≈–ªÑÕß°—π¿“«–¢“¥πÈ”‰¥â·°à °“√„™â

Õ“À“√∑’Ë¡’§«“¡ ¡¥ÿ≈¢Õß°√¥¥à“ß °“√„™â¬“¢—∫ªí  “«–øŸ‚√ ’́‰¡¥å (furosemide) ·≈–°“√„™â‚´‡¥’¬¡‰∫§“√å∫Õ‡πµ‡æ◊ËÕ‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ„π°“√«‘Ëß„π¡â“·¢àß ·µàº≈∑’Ë‰¥â¬—ß‰¡à‡¥àπ™—¥π—°  à«π„π¡â“°’Ã“°“√„ÀâπÈ”‡°≈◊Õ (0.9% NaCl) ∑’ËÕÿ≥À¿Ÿ¡‘ 20
o
´. „π

√–À«à“ßÀ¬ÿ¥æ—°·≈–À≈—ß®“°°“√ÕÕ°°”≈—ßÕ“®‡ªìπ·π«∑“ß∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå„π

√–À«à“ß·≈–À≈—ß®“°°“√ÕÕ°°”≈—ß‚¥¬‡©æ“–°“√ÕÕ°°”≈—ß„π ¿“æÕ“°“»∑’Ë√âÕπ·≈–¡’§«“¡™◊Èπ Ÿß

§” ”§—≠ :  ¡â“ °“√ÕÕ°°”≈—ß ¿“«–¢“¥πÈ”  “√πÈ”∑¥·∑π Õ’‡≈Á§‚µ√≈—¬µå ‚´‡¥’¬¡§≈Õ‰√¥å

∫∑π”

°“√ÕÕ°°”≈—ß¢Õß¡â“‰¡à«à“®–‡ªìπ¡â“·¢àß (racing) À√◊Õ

¡â“°’Ã“ª√–‡¿∑µà“ßÊ  ́ ÷Ëß‰¥â·°à °“√·¢àß¢’Ë¡â“¢â“¡‡§√◊ËÕß°’¥¢«“ß

(show jumping) ‚ª‚≈ (polo) »‘≈ª–∫—ß§—∫¡â“ (dressage)  °“√

·¢àß¢—π¢’Ë¡â“ “¡«—πÀ√◊Õ¡â“«‘∫“° (three-day event) ·≈–¡â“

¡“√“∏Õπ (endurance) °“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå„π√à“ß°“¬

®“°°“√‡ ’¬‡Àß◊ËÕ‡ªìπªí®®—¬∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß∑’Ë¡’º≈µàÕ§«“¡

 “¡“√∂∑“ß°“√°’Ã“¢Õß¡â“ (Schott and Hinchcliff, 1993:

Schott et al., 1997) °“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°√à“ß°“¬

∑’Ë√ÿπ·√ß„π√–À«à“ß°“√ÕÕ°°”≈—ß®–‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√

∫“¥‡®Á∫·≈–§«“¡º‘¥ª°µ‘¢Õß√à“ß°“¬Õ—π‡π◊ËÕß¡“®“°°“√¢“¥

πÈ”·≈–°“√‡ ’¬¥ÿ≈Õ’‡≈Á§‚µ√≈—¬µå„π√à“ß°“¬ (Carlson, 1985)

´÷Ëß°“√¢“¥πÈ”·≈–°“√‡ ’¬¥ÿ≈Õ’‡≈Á§‚µ√≈—¬µåπ’È®–¡“°¢÷Èπ„π¡â“

∑’Ë¡’°“√ÕÕ°°”≈—ßÀ√◊Õ·¢àß¢—π¿“¬„µâ ¿“æÕ“°“»∑’Ë√âÕπ·≈– ¡’

§«“¡™◊Èπ —¡æ—∑∏å Ÿß ‚¥¬æ∫«à“¡â“®–‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå

®“°√à“ß°“¬Õ¬à“ß¡“°®“°°“√‡ ’¬‡Àß◊ËÕ¡“°¢÷Èπ·≈–¡’§«“¡

∫°æ√àÕß¢Õß°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¿“¬„π√à“ß°“¬ (Harris et al.,

1995; McCutcheon et al., 1995) §«“¡ ”§—≠¢Õßº≈

°√–∑∫¢Õß¿“«–¢“¥πÈ”·≈–°“√‡ ’¬¥ÿ≈Õ’‡≈Á§‚µ√≈—¬µå„π

°“√·¢àß¢—π°’Ã“¢’Ë¡â“¿“¬„µâ ¿“æÕ“°“»∑’Ë√âÕπ·≈–¡’§«“¡

™◊Èπ —¡æ—∑∏å Ÿß‰¥â‡√‘Ë¡¡’µ—Èß·µà„π°“√·¢àß¢—π°’Ã“¢’Ë¡â“ World

Equestrian Games (WEG) ∑’Ëª√–‡∑»‡π‡∏Õ√å·≈π¥å„πªï æ.».

2537 (Jeffcott, 1995) ·≈–„π°“√·¢àß¢—π°’Ã“¢’Ë¡â“ª√–®”

‚Õ≈‘¡ªî§∑’Ë‡¡◊Õß·Õµ·≈πµâ“ ¡≈√—∞®Õ√å‡®’¬ ª√–‡∑» À√—∞Õ‡¡√‘°“

 Ì

 Ì



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 33 ©∫—∫∑’Ë 4, 31 ∏—π«“§¡ 2546 17

‡¡◊ËÕªï æ.». 2539 ®“°∑’Ë¡’°“√»÷°…“«‘®—¬∂÷ßº≈°√–∑∫¢Õß

Õ“°“»∑’Ë¡’µàÕ°“√¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå·≈–°“√§«“¡

§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬¡â“„π¡â“°’Ã“‡æ◊ËÕ∑’Ë®–À“·π«∑“ß∑’Ë

‡À¡“– ¡„π°“√≈¥ªí≠À“∑“ß ÿ¢¿“æ∑’Ë®–‡°‘¥¢÷Èπ°—∫¡â“„π

√–À«à“ß·≈–À≈—ß®“°°“√·¢àß¢—π (Jeffcott and Kohn, 1999)

∫∑§«“¡π’È‰¥â ‡¢’¬π¢÷Èπ‡æ◊ËÕπ”‡ πÕ¢âÕ¡Ÿ≈∑“ß«‘™“°“√∑’Ë

‡°’Ë ¬«¢âÕß°—∫°“√ÕÕ°°”≈—ß„π¡â “·≈–¿“«–¢“¥πÈ”·≈–

Õ’‡≈Á§‚µ√≈—¬µå√«¡∑—Èß·π«∑“ß„π°“√ªÑÕß°—π¿“«–¢“¥πÈ”„π

√Ÿª·∫∫∑’Ëπà“®–‡ªìπª√–‚¬™πå ”À√—∫ —µ«·æ∑¬å·≈–ºŸâªØ‘∫—µ‘

ß“π‡°’Ë¬«°—∫¡â“ Õ—π®–π”‰ª Ÿà°“√®—¥°“√∑’Ë‡À¡“– ¡µàÕµ—«¡â“

‡æ◊ËÕªÑÕß°—πÀ√◊Õ≈¥ªí≠À“∑“ß ÿ¢¿“æ„π√–À«à“ß·≈–À≈—ß®“°

°“√·¢àß¢—π

°“√ √â“ßæ≈—ßß“π·≈–§«“¡ “¡“√∂„π∑“ß°’Ã“

°“√«—¥Õ—µ√“°“√„™âÕÕ° ‘́‡®π¢Õß√à“ß°“¬ (oxygen

comsumption; VO
2
) ¡’Àπà«¬‡ªìπ ≈‘µ√µàÕπ“∑’ À√◊Õ ¡≈. µàÕ

°°. πÈ”Àπ—°µ—«µàÕπ“∑’ ‡ªìπ«‘∏’∑’Ëπ”¡“„™â„π°“√ª√–‡¡‘π√–¥—∫

¢Õß°“√ÕÕ°°”≈—ß´÷Ëßæ∫«à“ VO
2
 ¡’§«“¡ —¡æ—π∏å„π‡™‘ß∫«°

°—∫√–¥—∫°“√ÕÕ°°”≈—ß∑—È ß§«“¡‡√Á« ·≈–§«“¡Àπ—°

(Eaton, 1994) „π√–¬–·√°¢Õß°“√ÕÕ°°”≈—ß °“√ √â“ß

æ≈—ßß“π‚¥¬°“√Õ“»—¬ÕÕ° ‘́‡®π (aerobic energy production)

‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√æ≈—ßß“π¢Õß°≈â“¡‡π◊ÈÕ ·µà‡¡◊ËÕ

√–¥—∫¢Õß§«“¡‡√Á«¢Õß°“√«‘Ëß‡æ‘Ë¡¢÷ÈπÀ√◊Õ¡â“ÕÕ°°”≈—ß„π

√–¥—∫∑’ËÀπ—°¢÷Èπ®π∂÷ß√–¥—∫∑’Ë¡’°“√„™âÕÕ°´‘‡®πÕ¬à“ß Ÿß ÿ¥

(VO
2
max = maximal aerobic power) VO

2 
®–‰¡à‡æ‘Ë¡¢÷Èπ

Õ’°∂÷ß·¡â«à“√–¥—∫§«“¡‡√Á«®–‡æ‘Ë¡¢÷Èπ°Áµ“¡ æ∫«à“‡¡◊ËÕ¡â“

«‘Ëß¥â«¬§«“¡‡√Á«„π√–¥—∫Õ¬à“ßπâÕ¬ 12 ‡¡µ√µàÕ«‘π“∑’ °“√

 √â “ßæ≈— ßß“π‚¥¬°“√„™âÕÕ°´‘ ‡ ®π®–‰¡à ‡æ’ ¬ßæÕµàÕ

√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß ¥—ßπ—Èπ°≈â“¡‡π◊ÈÕ®”‡ªìπµâÕß

„™âæ≈—ßß“π®“°¢∫«π°“√ √â“ßæ≈—ßß“π∑¥·∑π‚¥¬‰¡à„™â

ÕÕ°´‘‡®π (anaerobic energy production) (Eaton, 1994) °“√„™â

æ≈—ßß“π®“°¢∫«π°“√ √â“ßæ≈—ßß“π‚¥¬‰¡à„™âÕÕ°´‘‡®ππ’È®–

æ∫„π¡â“∑’Ë«‘Ëß¥â«¬§«“¡‡√Á« Ÿß„π√–¬–‡«≈“ —ÈπÊ ‡™àπ ¡â“·¢àß À√◊Õ

„π¡â“ª√–‡¿∑∑’Ë°≈â“¡‡π◊ÈÕµâÕßÕÕ°°”≈—ßÕ¬à“ßÀπ—°‡ªìπ™à«ßÊ

‡æ◊ËÕ°“√· ¥ß§«“¡ “¡“√∂∑“ß°“√°’Ã“ ‡™àπ ‚ª‚≈ ¡â“

°√–‚¥¥¢â“¡‡§√◊ËÕß°’¥¢«“ß „π¡â“‡À≈à“π’Èæ∫«à“®–¡’√–¥—∫¢Õß

°“√ÕÕ°°”≈—ß∑’ËÀπ—°∑’Ë√–¥—∫ VO
2
max ¡“°°«à“√âÕ¬≈– 60 „π

‚ª‚≈À√◊Õ¡â“°√–‚¥¥¢â“¡‡§√◊ËÕß°’¥¢«“ß®π∂÷ß¡“°°«à“√âÕ¬≈–

100 „π¡â“·¢àß (Rose et al., 1988; Art et al., 1990;

Eaton et al., 1992; Barrey and Valette, 1993; Aguileva-

Tejero et al., 1998; Marlin and Allen, 1999) √–¥—∫¢Õß

°“√ √â“ßæ≈—ßß“π®“°¢∫«π°“√‰¡à„™âÕÕ°´‘‡®πæ∫«à“¡’‰¥â

µ—Èß·µà√âÕ¬≈– 20-60 „π¡â“·¢àß∑’Ë«‘Ëß„π√–¬– 400-1,600 ‡¡µ√

 à«π„π¡â“ª√–‡¿∑Õ◊ËπÊ ‡™àπ °“√·¢àß¢—π¡â“«‘∫“° (speed and

endurance test ¢Õß°“√·¢àß¢—π Three-Day Event) ·≈–°“√

·¢àß¡â“¡“√“∏Õπ ¡â“®–ÕÕ°°”≈—ß„π√–¥—∫ª√–¡“≥√âÕ¬≈–

30-60 ¢Õß VO
2
max (§«“¡‡√Á«µ—Èß·µà 2 ∂÷ß 7 ‡¡µ√µàÕ«‘π“∑’)

´÷ËßÕ“»—¬æ≈—ßß“π à«π„À≠à¡“°°«à“√âÕ¬≈– 90 ®“°°“√ √â“ß

æ≈—ßß“π‚¥¬¢∫«π°“√∑’Ë„™âÕÕ°´‘‡®π (Eaton, 1994; Marlin

et al., 1995; Sosa LeÓn et al., 2002)

°“√‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ” Õ’‡≈Á§‚µ√≈—¬µå·≈– ¡¥ÿ≈

°√¥-¥à“ß„π√à“ß°“¬®“°°“√ÕÕ°°”≈—ß

„π¢≥–ÕÕ°°”≈—ß ‡¡µ“∫Õ≈‘ ¡¢Õß°≈â“¡‡π◊ÈÕ®–

‡ª≈’Ë¬πæ≈—ßß“π‡§¡’‰ª‡ªìπæ≈—ßß“π®≈πå‡æ◊ËÕ°“√‡§≈◊ËÕπ‰À«

¢Õß°≈â“¡‡π◊ÈÕ  ‘Ëß∑’Ë‰¥â®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß‡¡µ“∫Õ≈‘ ¡¢Õß

°≈â“¡‡π◊ÈÕ°Á§◊Õ °√¥ §«“¡√âÕπ®“°‡¡µ“∫Õ≈‘ ¡ §“√å∫Õπ-

‰¥ÕÕ°‰´§å·≈–πÈ” ́ ÷Ëß‡¢’¬π‡ªìπ ¡°“√ßà“¬Ê ‰¥â¥—ßπ’È§◊Õ fuel +

oxygen ➝  work + acid + heat + CO
2
 + H

2
O (McMiken,

1983) √–¥—∫§«“¡Àπ—°·≈–√–¬–‡«≈“À√◊Õ§«“¡π“π„π°“√

ÕÕ°°”≈—ß‡ªìπªí®®—¬À≈—°∑’Ë¡’º≈°√–∑∫µàÕ°“√‡ª≈’Ë¬π·ª≈ß

∑“ß √’√«‘∑¬“¢Õß√à“ß°“¬¡â“´÷Ëß®–µà“ß°—π‰ª„π·µà≈–™π‘¥°’Ã“

∑’Ë¡â“ÕÕ°°”≈—ß (Harris and Snow, 1988, 1992; Andrews

et al., 1994; Schott et al., 1997) πÕ°®“°π’È°“√‡ª≈’Ë¬π

·ª≈ß¢ÕßπÈ” Õ’‡≈Á§‚µ√≈—¬µå·≈–¥ÿ≈°√¥¥à“ß„π√à“ß°“¬¬—ß¢÷ÈπÕ¬Ÿà

°—∫ ÿ¢¿“æ¢Õß¡â“ °“√Ωñ° Õ“À“√ ¬“·≈– ¿“æ¿Ÿ¡‘Õ“°“»

(McCutcheon and Geor, 1996; Hyyppä, S. and Poso, 1993;

Greenhaff et al., 1990; Hinchcliff and Muir, 1991; Harris

et al., 1995; McCutcheon et al., 1995) °“√‡ª≈’Ë¬π·ª≈ß

¢ÕßπÈ” Õ’‡≈Á§‚µ√≈—¬µå·≈–¥ÿ≈°√¥¥à“ß®“°°“√ÕÕ°°”≈—ß„π

√Ÿª·∫∫µà“ßÊ ¡’¥—ßµàÕ‰ªπ’È

°“√ÕÕ°°”≈—ß„π√–¥—∫∑’ËÀπ—°

(high-intensity exercise)

‚¥¬∑—Ë«‰ª·≈â«¡â“∑’Ë«‘Ëß‡√Á«¡“°„π‡«≈“ —ÈπÊ ‚¥¬‡©æ“–

¡â“·¢àß °“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°√à“ß°“¬‰¡à‰¥â‡ªìπ

ªí≠À“À≈—°  æ∫«à“¡â“∑’ËÕÕ°°”≈—ß„π√–¥—∫√âÕ¬≈– 90 ¢Õß

VO
2
max ∑’Ë 20-23o´. ·≈– §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 50 ¡â“

.. ..
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¡’Õ—µ√“°“√¢—∫‡Àß◊ËÕ„π™à«ß 6-40 ¡≈. µàÕµ“√“ß‡¡µ√¢Õß

æ◊Èπ∑’Ëº‘«µ—«µàÕπ“∑’ ·≈–‡ ’¬πÈ”Àπ—°µ—«‡æ’¬ß√âÕ¬≈– 1.7 ®“°°“√

‡ ’¬‡Àß◊ËÕ (Hodgson et al., 1993) ´÷ËßÕ—µ√“°“√¢—∫‡Àß◊ËÕπ’È¢÷Èπ

Õ¬Ÿà°—∫√–¬–‡«≈“„π°“√ÕÕ°°”≈—ß (Hodgson et al., 1993; Scott

et al., 1999) „π°“√ÕÕ°°”≈—ß„π√–¥—∫π’Èæ∫«à“¡’°“√‡§≈◊ËÕπ

¬â“¬¢ÕßπÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°πÈ”πÕ°‡´≈≈å (extracellular

fluid; ECF) ‚¥¬‡©æ“–πÈ”®“°À≈Õ¥‡≈◊Õ¥ (intravascular fluid)

·≈–πÈ”√–À«à“ß‡´≈≈å (interstitial fluid; ISF) ‡¢â“ Ÿà‡´≈≈å°≈â“¡

‡π◊ÈÕ‡π◊ËÕß®“°§«“¡‡¢â¡¢âπ¢ÕßÕÕ ‚¡≈“≈‘µ’È„π‡´≈≈å°≈â“¡‡π◊ÈÕ

 Ÿß°«à“§«“¡‡¢â¡¢âπ¢ÕßÕÕ ‚¡≈“≈‘µ’È∑’Ë¡’„πÀ≈Õ¥‡≈◊Õ¥·≈–

πÈ”√–À«à“ß‡´≈≈å √–¥—∫¢ÕßÕÕ ‚¡≈“≈‘µ’È∑’Ë Ÿß¢÷Èπ„π‡´≈≈å°≈â“¡

‡π◊ÈÕ‡ªìπº≈‡π◊ËÕß¡“®“°∑’Ë¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß °√¥·≈°µ‘° øÕµ‡ø 

·≈– “√Õ◊Ëπ Ê ®“°‡¡µ“∫Õ≈‘ ¡¢Õß°≈â“¡‡π◊ÈÕ„π¢≥–ÕÕ°°”≈—ß

(Hyyppä and Poso, 1993) º≈®“°°“√‡§≈◊ËÕπ¬â“¬¢ÕßπÈ”‡¢â“ Ÿà

‡´≈≈å°≈â“¡‡π◊ÈÕπ’È∑”„Àâ¡’°“√≈¥≈ß¢Õßª√‘¡“≥‡≈◊Õ¥„π‡ âπ

‡≈◊Õ¥ (hypovolemia) ·≈–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ÕÕ ‚¡≈“≈‘µ’È

·≈–æ≈“ ¡à“‚ª√µ’π„π‡≈◊Õ¥ ®“°°“√»÷°…“„π¡â“·¢àßæ—π∏ÿå

‚∏‚√‡∫√¥∑’Ë«‘Ëß·¢àß„π√–¬– 1,000 ‡¡µ√ æ∫«à“ª√‘¡“≥‡≈◊Õ¥

≈¥≈ß√âÕ¬≈– 13 ·≈–√–¥—∫æ≈“ ¡à“‚ª√µ’π‡æ‘Ë¡¢÷Èπ√âÕ¬≈–

23 (Masri et al., 1990) πÕ°®“°π’È¬—ßæ∫«à“¡â“∑’ËÕÕ°

°”≈—ß„π√–¥—∫∑’ËÀπ—° √–¥—∫¢Õßæ≈“ ¡à“ÕÕ ‚¡≈“≈‘µ’È®–

‡æ‘Ë¡¢÷Èπ®“°ª√–¡“≥ 280 ¡‘≈≈‘ÕÕ ‚¡≈µàÕ°‘‚≈°√—¡„π¢≥–

æ—°‡ªìπ 315 ¡‘≈≈‘ÕÕ ‚¡≈µàÕ°‘‚≈°√—¡ ·≈– æ≈“ ¡à“‚ª√µ’π

®–‡æ‘Ë¡®“°√–¥—∫ª√–¡“≥ 6.0-6.5 °√—¡µàÕ‡¥ ‘́≈‘µ√ ‡ªìπ 7.5-

8.0 °√—¡µàÕ‡¥´‘≈‘µ√ „π¢≥–æ—°®π ‘Èπ ÿ¥°“√ÕÕ°°”≈—ß

(Schott and Hinchcliff, 1993) º≈¢Õß°“√‡§≈◊ËÕπ¬â“¬¢ÕßπÈ”

‡¢â“ Ÿà‡´≈≈å°≈â“¡‡π◊ÈÕ„π¢≥–ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ—°π’È∑”„Àâ

‡°‘¥¿“«–‡≈◊Õ¥¢âπ (hemoconcentration: PCV > 60%) ·µà¬—ß

‰¡à¡’√“¬ß“π∑’Ë™—¥‡®π∑’Ë∫àß™’È∂÷ßº≈°√–∑∫¢Õß¿“«–‡≈◊Õ¥¢âπ

µàÕ§«“¡ “¡“√∂∑“ß°“√«‘Ëß„π¡â“·¢àß ‚¥¬∑—Ë«‰ª·≈â«º≈®“°

°“√‡§≈◊ËÕπ¬â“¬¢ÕßπÈ”‡¢â“ Ÿà‡´≈≈å®“°°“√ÕÕ°°”≈—ß„π√–¥—∫∑’Ë

Àπ—°π’È®–°≈—∫ Ÿà√–¥—∫ª°µ‘¿“¬„π 30 π“∑’À≈—ß®“°À¬ÿ¥°“√

ÕÕ°°”≈—ß (Judson et al., 1983)

 ‘Ëß∑’Ëπà“®–‡ªìπªí≠À“¡“°°«à“¿“«–πÈ”„π‡≈◊Õ¥≈¥≈ß

„π¡â“·¢àß∑’ËÕÕ°°”≈—ß„π√–¥—∫∑’ËÀπ—°°Á§◊Õ ªí≠À“°“√‡ª≈’Ë¬π

·ª≈ß¢Õß√–¥—∫Õ’‡≈Á§‚µ√≈—¬µå‚¥¬‡©æ“–°“√‡æ‘Ë¡¢÷Èπ¢Õß°√¥

·≈°µ‘°„π‡´≈≈å°≈â“¡‡π◊ÈÕ·≈–„π‡≈◊Õ¥®“°°√–∫«π°“√ √â“ß

æ≈—ßß“π‚¥¬‰¡à„™âÕÕ° ‘́‡®π ÷́Ëß∑”„Àâ‡°‘¥¿“«–§«“¡‡ªìπ°√¥

„π‡´≈≈å°≈â“¡‡π◊ÈÕ (Lovell et al., 1987) ·≈–‡°‘¥¿“«–‡≈◊Õ¥

‡ªìπ°√¥®“°°“√¡’√–¥—∫¢Õß°√¥·≈°µ‘°‡æ‘Ë¡ Ÿß¢÷Èπ„π‡≈◊Õ¥

æ∫«à“°√¥·≈§µ‘°„π‡≈◊Õ¥ Ÿß¢÷Èπ∂÷ßª√–¡“≥ 25-32 ¡‘≈≈‘‚¡≈

µàÕ≈‘µ√„π¡â“∑’ËÕÕ°°”≈—ßÕ¬à“ßÀπ—° (Bayly et al., 1987;

Harris and Snow, 1988) πÕ°®“°π—Èπ¬—ßæ∫«à“„π¡â“·¢àß∑’Ë¡’

°“√ÕÕ°°”≈—ßÕ¬à“ßÀπ—° √–¥—∫¢Õß‚ª·∑ ‡ ’́¬¡„π‡≈◊Õ¥®–¡’

§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß

‚¥¬∑’Ë√–¥—∫¢Õß‚ª·∑ ‡ ’́¬¡„π‡≈◊Õ¥Õ“®®– Ÿß¢÷Èπ®“°

√–¥—∫ª°µ‘„π¡â“¢≥–æ—° (3.2-4.2 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√) ∂÷ß 10

¡‘≈≈‘‚¡≈µàÕ≈‘µ√ (Harris and Snow, 1988; Harris and Snow,

1992) ‡π◊ËÕß®“°¡’°“√ Ÿ≠‡ ’¬‚ª·∑ ‡ ’́¬¡Õ‘ÕÕπ®“°‡´≈≈å

°≈â“¡‡π◊ÈÕ„π¢≥–ÕÕ°°”≈—ß (Schott et al., 2002) ¿“«–

√–¥—∫‚ª·∑ ‡ ’́¬¡„π‡≈◊Õ¥ Ÿß√à«¡°—∫°“√∑’Ë √–¥—∫¢Õß

‚ª·∑ ‡ ’́¬¡„π‡´≈≈å≈¥≈ßÕ“®®–‚πâ¡π”∑”„Àâ‡°‘¥§«“¡º‘¥

ª°µ‘„π°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ‡π◊ËÕß®“°√–¥—∫‚ª·∑ ‡ ’́¬¡∑’Ë

≈¥≈ß®–¢—¥¢«“ß¢∫«π°“√ depolarization ∑’Ë‡´≈≈å°≈â“¡‡π◊ÈÕ

(Carlson, 1987a; Coffman et al., 1978; Schott et al., 2002)

„π¡â“·¢àß∑’ËÕÕ°°”≈—ß„π√–¥—∫Àπ—°æ∫«à“®–¡’°“√≈¥≈ß‡≈Á°

πâÕ¬¢Õß‚´‡¥’¬¡°—∫§≈Õ‰√¥å·≈–¡’°“√‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬¢Õß

·§≈‡´’¬¡°—∫øÕ ‡ø „π‡≈◊Õ¥®“°°“√‡ ’¬‡Àß◊ËÕ ·≈–®“°°“√

‡§≈◊ËÕπ¬â“¬¢ÕßπÈ”‡¢â“ Ÿà ‡´≈≈å·≈–°“√·≈°‡ª≈’Ë¬πÕ‘ÕÕπ·µà

≈–™π‘¥√–À«à“ß‡≈◊Õ¥·≈–‡´≈≈å°≈â“¡‡π◊ÈÕ ·µà°“√‡ª≈’Ë¬π·ª≈ß

¢ÕßÕ’‡≈Á§‚µ√≈—¬µå‡À≈à“π’È‡°‘¥¢÷Èπ‡æ’¬ß™—Ë«§√“«‡∑à“π—Èπ (Harris

and Snow, 1988; Snow et al., 1983)

„π¡â“∑’ËÕÕ°°”≈—ßÕ¬à“ßÀπ—° §«“¡‡ªìπ°√¥„π°≈â“¡

‡π◊ÈÕ·≈–°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ’‡≈Á§‚µ√≈—¬µå‚¥¬‡©æ“–¿“«–

‚ª·∑ ‡´’¬¡ Ÿß„π‡≈◊Õ¥Õ“®®–‡ªìπªí®®—¬ ”§—≠∑’Ë∑”„Àâ‡°‘¥

¿“«–‡¡◊ËÕ¬≈â“·≈–§«“¡ “¡“√∂„π°“√«‘Ëß≈¥≈ß ‚¥¬‚ª√µÕπ

(H+) ·≈–·≈§‡µµÕ‘ÕÕπ (Lac-) ∑’Ë·µ°µ—«®“°°√¥·≈§µ‘°®–

‰ª¢—¥¢«“ß°“√À¥µ—«¢Õß‰¡‚Õ‰ø∫√‘≈„π‡´≈≈å°≈â“¡‡π◊ÈÕ

·≈–§«“¡‡ªìπ°√¥„π°≈â“¡‡π◊ÈÕ¬—ß¢—¥¢«“ß‡¡µ“∫Õ≈‘ ¡¢Õß

·§≈‡´’¬¡„π‡´≈≈å°≈â“¡‡π◊ÈÕ (Hyyppä and Poso, 1993, √Ÿª∑’Ë

1) Õ¬à“ß‰√°Áµ“¡√à“ß°“¬¡’°≈‰°§«∫§ÿ¡§«“¡‡ªìπ°√¥¢Õß

°≈â“¡‡π◊ÈÕ‚¥¬¢∫«π°“√∫—ø‡øÕ√å·≈–°“√π” H+ ·≈– Lac-

ÕÕ°®“°‡´≈≈å (Hyyppä and Poso, 1993, √Ÿª∑’Ë 2) ÷́ËßÕ“®

°≈à“«‰¥â«à“§«“¡ “¡“√∂„π°“√«‘ËßÀ√◊Õ§«“¡ “¡“√∂„π°“√

≈¥°“√‡°‘¥§«“¡‡¡◊ËÕ¬≈â“„π¡â“·¢àß¢÷ÈπÕ¬Ÿà°—∫ª√– ‘∑∏‘¿“æ¢Õß

¢∫«π°“√∫—ø‡øÕ√å·≈–°“√¢®—¥ H+ ·≈– Lac- ÕÕ°®“°‡´≈≈å

„π¡â“·¢àß‰¥â¡’°“√π”«‘∏’°“√À≈“¬«‘∏’∑’Ë‡™◊ËÕ«à“®–¡’º≈

„π°“√≈¥§«“¡‡ªìπ°√¥„π°≈â“¡‡π◊ÈÕ·≈–„π‡≈◊Õ¥ ‡æ◊ËÕ∑’Ë®–

.. ..
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°“√ÕÕ°°”≈—ß„π√–¥—∫µË”∂÷ßª“π°≈“ß

(low to medium-intensity exercise)

„π¡â“∑’ËÕÕ°°”≈—ß‰¡àÀπ—°¡“°„π√–¥—∫µË”°«à“√âÕ¬≈–

60 ¢Õß VO
2
max ‡™àπ „π°“√·¢àß speed and endurance test

„π«—π∑’Ë Õß¢Õß°“√·¢àß¢—π Three-day events À√◊Õ„π°“√

·¢àß¡â“¡“√“∏Õπ æ∫«à“°“√¡’‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”„π√à“ß°“¬„π

≈—°…≥–‡¥’¬«°—∫„π¡â“·¢àß∑’ËÕÕ°°”≈—ß„π√–¥—∫∑’ËÀπ—°·µà

√–¥—∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß®–¡“°°«à“  ‘Ëß∑’Ë·µ°µà“ßÕ¬à“ß‡¥àπ

™—¥·≈–®—¥‡ªìπªí≠À“∑’Ë ”§—≠®“°°“√ÕÕ°°”≈—ß„π¡â“ª√–‡¿∑

π’È°Á§◊Õ ¡’°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µåÕ—π‡π◊ËÕß¡“®“°°“√‡ ’¬

‡Àß◊ËÕÕ¬à“ß¡“°„π¢≥–ÕÕ°°”≈—ß (Schott and Hinchcliff, 1993)

°“√‡ ’¬‡Àß◊ËÕ‡ªìπ°√–∫«π°“√µÕ∫ πÕß∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß

¢Õß¡â“„π¢≥–ÕÕ°°”≈—ß‡π◊ËÕß®“°¡’°“√ √â“ß§«“¡√âÕπ¢÷Èπ„π

°≈â“¡‡π◊ÈÕ®“°‡¡µ“∫Õ≈‘ ¡¢Õß°≈â“¡‡π◊ÈÕ §«“¡√âÕπ∑’Ë‡°‘¥¢÷Èππ’È

®–∑”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘¿“¬„π√à“ß°“¬ (body core

temperature: Tc) ·≈–‡¡◊ËÕÕÿ≥À¿Ÿ¡‘¿“¬„π√à“ß°“¬ Ÿß¢÷Èπ∂÷ß

ª√–¡“≥ 38.5o´. ®–°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡Àß◊ËÕ‡æ◊ËÕ√–∫“¬

§«“¡√âÕπÕÕ°®“°√à“ß°“¬ (Hodgson et al., 1993) ª√–¡“≥

√âÕ¬≈– 70-80 ¢Õß§«“¡√âÕπ®“°‡¡µ“∫Õ≈‘ ¡¢Õß°≈â“¡‡π◊ÈÕ

¢≥–ÕÕ°°”≈—ß®–∂Ÿ°°”®—¥ÕÕ°‚¥¬°“√√–‡À¬‡ªìπ‰Õ¢Õß

‡Àß◊ËÕ∑’ËÀ≈—ËßÕÕ°¡“  à«π§«“¡√âÕπ∑’Ë‡À≈◊Õ®–∂Ÿ°°”®—¥ÕÕ°‚¥¬

√Ÿª∑’Ë 1 · ¥ßµ”·Àπàß∑’Ë‡°‘¥°“√¢—¥¢«“ß ‚¥¬ H+ ·≈– Lac-

„π‡´≈≈å°≈â“¡‡π◊ÈÕ ‡§√◊ËÕßÀ¡“¬ (-) · ¥ß°“√¢—¥¢«“ß

°“√∑”ß“π

(∑’Ë¡“: Hyyppä and Poso, 1993)

√Ÿª∑’Ë 2 · ¥ß°≈‰°°“√§«∫§ÿ¡§«“¡‡ªìπ°√¥„π‡´≈≈å

°≈â“¡‡π◊ÈÕ Pcr = Phosphocreatine; Cr = creatine;

NH
3
 = ammonia; Glu = glutamic acid;

Gln = glutamine

(∑’Ë¡“: Hyyppä and Poso, 1993)

.. ..

.. ..

ªÑÕß°—π°“√‡°‘¥§«“¡‡¡◊ËÕ¬≈â“·≈–‡æ‘Ë¡§«“¡ “¡“√∂∑“ß°“√

«‘Ëß ´÷Ëß¡’∑—Èß°“√„ÀâÕ“À“√‡ √‘¡·≈–°“√„Àâ¬“À√◊Õ “√πÈ”∫“ß

™π‘¥∑’Ë‡™◊ËÕ«à“®–¡’º≈µàÕ°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√«‘Ëß ‰¥â·°à

°“√„ÀâÕ“À“√∑’Ë¡’§«“¡ ¡¥ÿ≈¢ÕßÕ‘ÕÕπ∫«°·≈–Õ‘ÕÕπ≈∫

(dietary cation-anion balance; DCAB) ‡æ◊ËÕª√—∫ ¡¥ÿ≈¢Õß

°√¥¥à“ß (Cooper et al., 1998) °“√„Àâ Creatine ‚¥¬°“√°‘π

‡æ◊ËÕ‡ªìπ·À≈àßæ≈—ßß“π∑’Ë„™â‰¥â„π∑—π∑’„π¡â“·¢àß (Sewell and

Harris, 1995) °“√„Àâ‚´‡¥’¬¡‰∫§“√å∫Õ‡πµ„π√Ÿª·∫∫°“√

°‘πÀ√◊Õ∑’Ë‡√’¬°«à“ çMilkshakeé °àÕπ°“√·¢àß‡æ◊ËÕ‡æ‘Ë¡°“√¢®—¥

‰Œ‚¥√‡π’¬¡Õ‘ÕÕπ®“°‡´≈≈å°≈â“¡‡π◊ÈÕ (Greenhaff et al.,

1990; Harkins et al., 1994) ·≈–°“√„Àâ¬“¢—∫ªí  “«–™π‘¥

øŸ‚√ ’́‰¡¥å‡æ◊ËÕªÑÕß°—π¿“«– exercise induced pulmonary

haemorrage (EIPH) ·≈–‡æ◊ËÕ≈¥πÈ”Àπ—°¢Õß¡â“°àÕπ°“√

·¢àß¢—π (Gross et al., 1999) Õ¬à“ß‰√°Áµ“¡º≈¢Õß°“√„Àâ ‘Ëß

µà“ßÊ ¥—ß°≈à“«¢â“ßµâππ’ÈµàÕ°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß¡â“·¢àß

¬—ß‰¡à‡¥àπ™—¥π—°  ‘Ëß ”§—≠∑’Ë§«√®–§”π÷ß∂÷ß°Á§◊Õ º≈°√–∑∫∑’Ë

‡°‘¥®“°°“√ Ÿ≠‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°°“√„Àâ¬“¢—∫

ªí  “«– (Hyyppä et al., 1996) ·≈–º≈‡ ’¬®“°°“√„Àâ

øŸ‚√´’‰¡¥å·≈–‚´‡¥’¬¡‰∫§“√å∫Õ‡πµ§«∫§Ÿà°—π‡π◊ËÕß®“°®–

∑”„Àâ‡°‘¥°“√‡ ’¬Õ‘‡≈§‚µ√‰≈∑å·≈–‡°‘¥¿“«–‡≈◊Õ¥‡ªìπ¥à“ß

Õ¬à“ß√ÿπ·√ß (Freestone et al., 1989)

 Ì
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°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√À“¬„® (~20-25%) ·≈–¥â«¬«‘∏’Õ◊ËπÊ

(~5-10%) (Hodgson et al., 1993)  à«πª√–°Õ∫¢Õß‡Àß◊ËÕ

¡â“®–¡’≈—°…≥–„°≈â‡§’¬ß°—∫æ≈“ ¡à“°Á§◊Õ®–ª√–°Õ∫‰ª¥â«¬

‚´‡¥’¬¡ (143 ± 9.0 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√) ‚ª·∑ ‡´’¬¡ (28.2 ±

2.1 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√) ·≈–§≈Õ‰√¥å (158.0 ± 7.1 ¡‘≈≈‘‚¡≈

µàÕ≈‘µ√) ‚¥¬∑’Ë®–¡’√–¥—∫¢Õß‚ª·∑ ‡´’¬¡·≈–§≈Õ‰√¥å Ÿß°«à“

„πæ≈“ ¡à“‡≈Á°πâÕ¬ (McCutcheon et al., 1995) Õ—µ√“°“√

‡ ’¬‡Àß◊ËÕ„π¡â“∑’ËÕÕ°°”≈—ß„π√–¥—∫µË”π’Èæ∫«à“®–¡’ª√–¡“≥

10-15 ≈‘µ√µàÕ™—Ë«‚¡ß (Carlson, 1987a; Carlson, 1987b)

·≈–æ∫«à“¡â“°’Ã“Õ“®‡ ’¬‡Àß◊ËÕª√–¡“≥ 30-40 °°. À≈—ß

°“√·¢àß¢—π´÷Ëß§«“¡√ÿπ·√ß¢Õß°“√‡ ’¬‡Àß◊ËÕπ’È¢÷ÈπÕ¬Ÿà°—∫

 ¿“æÕ“°“»·≈– ‘Ëß·«¥≈âÕ¡ (Carlson, 1983; Carlson,

1987a; Carlson, 1987b) „π°“√·¢àß¢—ππ—ÈππÕ°®“°¡â“®–¡’

°“√‡ ’¬πÈ”®“°°“√‡ ’¬‡Àß◊ËÕ·≈â«¡â“¬—ß‡ ’¬Õ’‡≈Á§‚µ√≈—¬µå„π

ª√‘¡“≥∑’Ë¡“°¥â«¬ ®“°°“√»÷°…“‚¥¬°“√„Àâ¡â“ÕÕ°°”≈—ß∫π

‡§√◊ËÕß«‘ËßÕÕ°°”≈—ß (treadmill) ‡ªìπ‡«≈“ 2 ™¡. ‚¥¬„™â°“√

∑¥ Õ∫∑’Ë‡À¡◊Õπ°—∫°“√·¢àß¢—π„π™à«ß speed and endurance

test ¢Õß three-day events „π√–¥—∫ CCI**** ¢Õß¡“µ√∞“π

‚Õ≈‘¡ªî§ ¿“¬„µâ ¿“æÕ“°“» 33-35o´. ·≈–§«“¡™◊Èπ

 —¡æ—∑∏å√âÕ¬≈– 45-50 æ∫«à“¡â“¡’°“√‡ ’¬‡Àß◊ËÕª√–¡“≥ 19

≈‘µ√·≈–¡’°“√ Ÿ≠‡ ’¬Õ’‡≈Á§‚µ√≈—¬µå®“°°“√‡ ’¬‡Àß◊ËÕ‚¥¬

‡©æ“–‚´‡¥’¬¡·≈–§≈Õ‰√§åª√–¡“≥ 6500 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√

(McCutcheon and Geor, 1996) πÕ°®“°π—Èπ°“√ÕÕ°°”≈—ß

„π√–¥—∫π’È ‡ªìπ‡«≈“π“π®–∑”„Àâ‡°‘¥°“√‡ ’¬§≈Õ‰√§å®“°

°“√‡ ’¬‡Àß◊ËÕÕ¬à“ß¡“°‚¥¬æ∫«à“„π¡â“¡“√“∏Õπ®–‡°‘¥¿“«–

‡≈◊Õ¥‡ªìπ¥à“ß∑’Ë‡√’¬°«à“ hypochloremic metabolic alkalosis

(Schott and Hinchcliff, 1993; Schott et al., 1996; Schott

et al., 1997) ·≈–æ∫«à“¡â“‡°‘¥¿“«– respiratory alkalosis

√à«¡¥â«¬®“°°“√∑’Ë¡â“À“¬„®‡√Á« ∂’Ë ·≈–‡°‘¥¿“«–°“√≈¥µË”≈ß

¢Õß§“√å∫Õπ‰¥ÕÕ°‰´§å„π‡≈◊Õ¥·≈–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

§«“¡‡ªìπ¥à“ß„π‡≈◊Õ¥ (Bayly et al., 1995) ®“°°“√»÷°…“¢Õß

Kingston ·≈–§≥– (1997) æ∫«à“°“√«—¥°“√‡ ’¬πÈ”Àπ—°µ—«

À≈—ß®“°°“√·¢àß¢—π‡ªìπ«‘∏’∑’Ë‡™◊ËÕ∂◊Õ‰¥â„π°“√ª√–‡¡‘π¿“«–

¢“¥πÈ”®“°°“√‡ ’¬‡Àß◊ËÕ·≈–°“√ÕÕ°°”≈—ß ‚¥¬∑—Ë«‰ª·≈â«„π

°“√·¢àß¢—π¡â“ Three-day events À√◊Õ¡â“¡“√“∏Õπæ∫«à“¡â“®–

‡ ’¬πÈ”Àπ—°µ—«ª√–¡“≥√âÕ¬≈– 3-7 (Lawrence et al., 1992;

Ecker and Lindinger, 1993; Andrews et al., 1994; Schott

et al., 1996; Schott et al., 1997) ·≈–¬—ßæ∫«à“¡â“¬—ß‡ ’¬

πÈ”Àπ—°µ—«Õ¬à“ßµàÕ‡π◊ËÕßÕ’°ª√–¡“≥√âÕ¬≈– 3-4 „π™à«ßæ—°

øóôπÀ≈—ß°“√·¢àß®π∂÷ß‡™â“°àÕπ·¢àß„π«—πµàÕ‰ª (Schott et al.,

1996; Schott et al., 1997) ‚¥¬ √ÿª·≈â«„π¡â“∑’ËÕÕ°°”≈—ß

„π√–¥—∫µË”∂÷ßª“π°≈“ß°“√ Ÿ≠‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå

®“°°“√‡ ’¬‡Àß◊ËÕÕ“®‡ªìπªí®®—¬∑’Ë ”§—≠∑’Ë∑”„Àâ ‡°‘¥¿“«–

‡¡◊ËÕ¬≈â“À√◊Õ°“√≈¥≈ß¢Õß§«“¡ “¡“√∂∑“ß°“√·¢àß¢—π¢Õß

°’Ã“ª√–‡¿∑π’È

ªí≠À“¢Õß¿“«–¢“¥πÈ”°—∫°“√ÕÕ°°”≈—ß

°“√‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”„π√à“ß°“¬°àÕπ°“√ÕÕ°°”≈—ß

Õ“®®–¡’º≈°√–∑∫µàÕ§«“¡ “¡“√∂∑“ß°“√°’Ã“ „π§π∑’Ë‡ªìπ

π—°°’Ã“∑’Ë¡’¿“«–¢“¥πÈ”°àÕπ°“√ÕÕ°°”≈—ß®–¡’§«“¡ “¡“√∂

∑“ß°“√«‘Ëß≈¥≈ß ‡π◊ËÕß®“°°“√≈¥≈ß¢Õß§«“¡ “¡“√∂„π

°“√√—∫·≈–„™âÕÕ°´‘‡®π (VO
2
) ‚¥¬æ∫«à“§à“«‘°ƒµ¢Õß°“√≈¥

≈ß¢Õß VO
2
 ®–Õ¬Ÿà∑’Ë°“√‡ ’¬πÈ”Àπ—°µ—«ª√–¡“≥√âÕ¬≈– 3

πÕ°®“°π—Èπ¿“«–¢“¥πÈ”∑”„Àâ¡’°“√≈¥Õ—µ√“°“√ √â“ß‡Àß◊ËÕ

·≈–æ∫«à“°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘¿“¬„π√à“ß°“¬®–¡’§«“¡

 —¡æ—π∏å°—∫πÈ”Àπ—°µ—«∑’Ë ‡ ’¬‰ª‚¥¬æ∫«à“Õÿ≥À¿Ÿ¡‘¿“¬„π

√à“ß°“¬®–‡æ‘Ë¡¢’Èπª√–¡“≥ 0.15o´. µàÕ°“√‡ ’¬πÈ”Àπ—°µ—«

√âÕ¬≈– 1 (Sawka and Pandolf, 1990; Sawka, 1992) „π

¡â“·¢àß¡—°®–æ∫¿“«–¢“¥πÈ”°àÕπ°“√·¢àß¢—π‡π◊ËÕß®“°°“√

æ¬“¬“¡∑’Ë®–≈¥πÈ”Àπ—°¢Õß¡â“°àÕπ·¢àß‚¥¬°“√„Àâ¬“¢—∫

ªí  “«–øŸ‚√ ’́‰¡§å„π¢π“¥ 0.5-1.0 ¡°. µàÕ °°. ∑“ß

‡ âπ‡≈◊Õ¥¥” «‘∏’°“√ªØ‘∫—µ‘π’ÈÕ“®®–¡’º≈‡ ’¬µàÕ¡â“®“°°“√∑’Ë

¬“¢—∫ªí  “«–∑”„Àâ‡°‘¥°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°

¿“¬πÕ°‡´≈≈å ÷́Ëßæ∫«à“¡â“‡ ’¬πÈ”Àπ—°µ—«ª√–¡“≥√âÕ¬≈– 2-3

®“°°“√‰¥â√—∫øŸ‚√´’‰¡¥å„πª√‘¡“≥¥—ß°≈à“«¢â“ßµâπ (Hinchcliff

and Muir, 1991) √–¥—∫°“√¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µåÕ“®®–¡“°

¢÷Èπ∂â“æ∫«à“¡â“¡’°“√‡ ’¬πÈ”„π™à«ß¢Õß°“√Õ∫Õÿàπµ—«À√◊Õ´âÕ¡

°àÕπ·¢àß·≈–À≈—ß·¢àß√à«¡¥â«¬ ‚¥¬‡©æ“–„π°“√·¢àß¡â“¿“¬„µâ

Õ“°“»∑’Ë√âÕπ·≈–¡’§«“¡™◊Èπ —¡æ—∑∏å Ÿß Õ¬à“ß‰√°Áµ“¡°“√‡ ’¬

πÈ”Àπ—°µ—«π’ÈÕ“®®–¡’º≈¥’„π¥â“π°“√‡æ‘Ë¡§«“¡ “¡“√∂∑“ß

°“√«‘Ëß„π¡â“·¢àß (Gross et al., 1999)

Guthire and Lund (1998) ª√–‡¡‘π«à“§«“¡√âÕπ®“°

‡¡µ“∫Õ≈‘ ¡¢Õß°≈â“¡‡π◊ÈÕ®“°°“√ÕÕ°°”≈—ß„π¡â“¡“√“∏Õπ∑’Ë

§«“¡‡√Á«ª√–¡“≥ 8 ‡¡µ√µàÕ«‘π“∑’ Õ“®®–‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘

¿“¬„π√à“ß°“¬ª√–¡“≥ 21o´. µàÕ™¡. À“°§«“¡√âÕπ∑’Ë‡°‘¥

¢÷Èπ‰¡à∂Ÿ°°”®—¥ÕÕ°®“°√à“ß°“¬¡â“ °“√‡ ’¬πÈ”¢Õß√à“ß°“¬

®“°°“√‡ ’¬‡Àß◊ËÕ„π¢≥–ÕÕ°°”≈—ß∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õß

ª√‘¡“≥‡≈◊Õ¥„π√à“ß°“¬·≈–‡°‘¥°“√„™âª√‘¡“≥‡≈◊Õ¥¢Õß√–∫∫

 Ì

 Ì
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°“√‰À≈‡«’¬π‡≈◊Õ¥∑’Ë°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ ª√‘¡“≥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß

º‘«Àπ—ß≈¥≈ß∑”„Àâ≈¥°“√ √â“ß‡Àß◊ËÕ‚¥¬æ∫«à“¿“«–¢“¥πÈ”

®“°°“√ÕÕ°°”≈—ß¿“¬„µâ ¿“«–Õ“°“»√âÕπ 32o-34o´. ∑’Ë

√–¥—∫√âÕ¬≈– 50 ¢Õß VO
2
max ‡ªìπ‡«≈“ 90 π“∑’ ∑”„Àâ¡â“

¡’Õ—µ√“°“√ √â“ß‡Àß◊ËÕ≈¥≈ß (McCutcheon and Geor, 1996)

¥—ßπ—Èπ¿“«–¢“¥πÈ”∑’Ë‡æ‘Ë¡¢÷Èπ„π¢≥–ÕÕ°°”≈—ßÕ“®®–®”°—¥

§«“¡ “¡“√∂„π°“√ÕÕ°°”≈—ß„π°“√·¢àß¢—π∑’Ë„™â‡«≈“π“π

‡π◊ËÕß®“°§«“¡∫°æ√àÕß„π°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬

∑’Ë‡æ‘Ë¡¢’Èπ®“°°“√ÕÕ°°”≈—ß (Schott and Hinchcliff, 1993;

Schott et al., 1997) „π√–¬–·√°°“√‡ ’¬πÈ”Àπ—°µ—«‡≈Á°πâÕ¬

(~3%) Õ“®®–¡’º≈‡æ’¬ß·§à≈¥§«“¡ “¡“√∂∑“ß°“√«‘Ëß≈ß

(Dahlborn et al., 1995) ·µà‡¡◊ËÕ√–¥—∫°“√¢“¥πÈ”‡æ‘Ë¡¢÷Èπ∂÷ß

√âÕ¬≈– 7-10 ¢ÕßπÈ”Àπ—°µ—«æ∫«à“¡â“‡°‘¥§«“¡‡¡◊ËÕ¬≈â“·≈–¡’

ªí≠À“∑“ß ÿ¢¿“æÕ—π‡π◊ËÕß¡“®“°°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå

·≈–®“°°“√¡’Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬∑’Ë Ÿß¢÷Èπ (Carlson, 1985;

McCutcheon and Geor, 1996) °≈ÿà¡Õ“°“√¢Õß¡â“„π¿“«–

‡¡◊ËÕ¬≈â“ (heat exhaustion À√◊Õ exhausted horse syndrome)

‰¥â·°à ≈¥§«“¡æ¬“¬“¡„π°“√«‘Ëß·≈–‰¡àÕ¬“°®–«‘ËßÀ√◊ÕÕÕ°

°”≈—ß Õ“°“√¢Õß√–∫∫‰À≈‡«’¬π∫°æ√àÕß≈ß‡π◊ËÕß®“°¿“«–

ª√‘¡“≥‡≈◊Õ¥µË” (capillary refill time; CRT ‡°‘π 2 «‘π“∑’

√à«¡°—∫°“√¢¬“¬„À≠à¢Õß‡ âπ‡≈◊Õ¥¥” external jugular) ¡’

°“√‡§≈◊ËÕπ‰À«¢Õß≈”‰ â≈¥≈ß °“√‡æ‘Ë¡ Ÿß¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë

∑«“√Àπ—°·≈–°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕ—µ√“°“√‡µâπ¢ÕßÀ—«„®Õ¬à“ß

∂“«√ πÕ°®“°π—Èπæ∫«à“¡â“„π¿“«–¥—ß°≈à“«π’È¡’°“√°‘ππÈ”πâÕ¬

≈ßÀ√◊Õ‰¡à°‘ππÈ”®“°°“√∑’Ë‡°‘¥¿“«– hypo-osmotic dehydration

®“°°“√∑’Ë‡ ’¬Õ’‡≈Á§‚µ√≈—¬µå‚¥¬‡©æ“–‚´‡¥’¬¡ª√‘¡“≥¡“°

®“°°“√‡ ’¬‡Àß◊ËÕ ªí≠À“∑“ß ÿ¢¿“æ∑’Ë‡°‘¥¢÷Èπ„π¢≥–ÕÕ°°”≈—ß

À√◊ÕÀ≈—ßÕÕ°°”≈—ß ‰¥â·°à postexertional ileus (Schott and

Charlton, 1996) synchronous diaphragmatic flutter (SDF)

(Schott et al., 1997) ·≈– exhaustive horse syndrome (Carlson,

1983; Carlson, 1985) §«“¡º‘¥ª°µ‘¥—ß°≈à“«Õ“®®–‡ªìπ

 “‡Àµÿ∑’Ë∑”„Àâ¡â“µ“¬ 2 µ—«„π√–À«à“ß°“√·¢àß¢—π World

Equestrian Games (WEG) ‡¡◊ËÕ‡¥◊Õπ°—π¬“¬π æ.». 2545 ∑’Ë

ª√–‡∑»Ω√—Ëß‡»  (Rubert and Larsdotter  —µ«·æ∑¬åª√–®”

°“√·¢àß¢—π¢Õß Federal Equestrian International: µ‘¥µàÕ à«π

µ—« 2545) ‚¥¬ √ÿª·≈â«¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå‡ªìπ

ªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠„π°“√‡°‘¥¿“«– heat exhaustion ·≈–

ªí≠À“∑“ß ÿ¢¿“æ„π¡â“∑’ËÕÕ°°”≈—ß‡ªìπ‡«≈“π“π ¢âÕ¡Ÿ≈®“°

°“√·¢àß¢—π¡â“¡“√“∏Õπ„π À√—∞Õ‡¡√‘°“„πªï 2539 ®“°

American Endurance Ride Conferrence (AERC) ·≈–®“°

°“√·¢àß¢—π Three-day events ¢Õß United State Combined-

Training Association (USCTA) ª√–‡¡‘π«à“¡â“ª√–¡“≥ 500-

1,000 µ—«µàÕªï‡°‘¥ªí≠À“ heat exhaustion À√◊ÕªÉ«¬®“°

°“√ÕÕ°°”≈—ß¿“¬„µâÕÿ≥À¿Ÿ¡‘√à“ß°“¬ Ÿß®“°°“√‡ ’¬πÈ”·≈–

Õ’‡≈Á§‚µ√≈—¬µå„π¢≥–ÕÕ°°”≈—ß (Schott II, Michigan State

University: µ‘¥µàÕ à«πµ—« 2545)

º≈¢ÕßÕ“°“»√âÕπ·≈–§«“¡™◊ÈπµàÕ¿“«–¢“¥πÈ”·≈–

°“√ÕÕ°°”≈—ß

º≈¢Õß ¿“«–Õ“°“»∑’Ë√âÕπ·≈–¡’§«“¡™◊Èπ —¡æ—∑∏å

 ŸßµàÕ¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°°“√·¢àßÀ√◊Õ°“√

ÕÕ°°”≈—ß¢Õß¡â“‰¥â√—∫§«“¡ π„®®“° —µ«·æ∑¬å·≈–π—°

 √’√«‘∑¬“∑“ß°“√ÕÕ°°”≈—ß¢Õß¡â“‡¡◊ËÕÀ≈“¬ªï∑’Ëºà“π¡“ ‚¥¬

‡©æ“–°“√·¢àß¢—π°’Ã“¢’Ë¡â“„π°’Ã“‚Õ≈‘¡ªî§ªï æ.». 2539 ∑’Ë

‡¡◊Õß·Õµ·≈πµâ“ ¡≈√—∞®Õ√å‡®’¬ ª√–‡∑» À√—∞Õ‡¡√‘°“ ‚¥¬‰¥â

¡’°“√»÷°…“∂÷ßº≈°√–∑∫¢Õß ¿“«–Õ“°“»∑’Ë√âÕπ™◊ÈπµàÕ

°“√ÕÕ°°”≈—ß¢Õß¡â“ ‡æ◊ËÕÀ“·π«∑“ß„π°“√≈¥°“√‡°‘¥ªí≠À“

 ÿ¢¿“æ¡â“Õ—π‡π◊ËÕß¡“®“°¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå

®“°°“√»÷°…“¡â“°’Ã“∑’Ë·¢àß„π«—π∑’Ë Õß¢Õß°“√·¢àß¢—π Three-

day events (speed and endurance test ) ¿“¬„µâ ¿“æÕ“°“»

√âÕπ™◊Èπ (Õÿ≥À¿Ÿ¡‘¡“°°«à“ 30o´. ·≈–§«“¡™◊Èπ —¡æ—∑∏å¡“°

°«à“√âÕ¬≈– 90) æ∫«à“¡â“‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå·≈–‡ ’¬

πÈ”Àπ—°µ—«¡“°°«à“°“√ÕÕ°°”≈—ß¿“¬„µâÕÿ≥À¿Ÿ¡‘·≈–§«“¡

™◊Èπ —¡æ—∑∏å∑’ËπâÕ¬°«à“ (Harris et al., 1995; McCutcheon

et al., 1995) ·≈–¬—ßæ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë∑«“√

Àπ—°¡“°°«à“·≈–¡’°“√≈¥≈ß¢Õß°“√°”®—¥§«“¡√âÕπ„π

™à«ßæ—°øóôπÀ≈—ß®“°À¬ÿ¥°“√ÕÕ°°”≈—ßπâÕ¬°«à“‡¡◊ËÕÕÕ°

°”≈—ßÀ√◊Õ·¢àß¢—π„π ¿“«–Õ“°“»∑’Ë√âÕπ·≈–¡’§«“¡™◊Èπ

 —¡æ—∑∏åµË” (Jone and Carlson, 1995; Kohn and Hinchcliff,

1995) „π¥â“πº≈°√–∑∫∑’Ë¡’µàÕ§«“¡ “¡“√∂∑“ß°“√«‘ËßÀ√◊Õ

ÕÕ°°”≈—ß æ∫«à“¡â“„™â‡«≈“«‘Ëßπ“π¢÷Èπ®“°‡¥‘¡ª√–¡“≥√âÕ¬≈–

56 ‡¡◊ËÕÕÕ°°”≈—ß„π¿“«–Õ“°“»√âÕπ·≈–¡’§«“¡™◊Èπ Ÿß (Geor

et al., 1995) º≈®“°°“√»÷°…“™ÿ¥π’È‰¥â„Àâ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√

‡ πÕ·π«∑“ß„π°“√®—¥°“√·¢àß¢—π°’Ã“¢’Ë¡â“„π°’Ã“‚Õ≈‘¡ªî§„π

ªï æ.». 2539 ¥—ßµàÕ‰ªπ’È§◊Õ 1) „Àâπ”¡â“¡“ª√—∫µ—«°àÕπ°“√

·¢àß¢—πÕ¬à“ßπâÕ¬ 3 Õ“∑‘µ¬å 2) ª√—∫√Ÿª·∫∫¢Õß°“√·¢àß¢—π

‚¥¬„Àâ≈¥§«“¡Àπ—°¢Õß°“√·¢àß¢—π≈ß·≈–‡æ‘Ë¡‡«≈“·≈–

®”π«π§√—Èß„π°“√„Àâ¡â“À¬ÿ¥æ—°√–À«à“ß°“√·¢àß¢—π 3) ¡’°“√

 Ì
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ª√–‡¡‘π ¿“«–¢ÕßÕ“°“»ª√–®”«—π°àÕπ°“√·¢àß¢—π 4)  √â“ß

‚√ß‡√◊Õπæ—°¡â“∑’Ë¡’°“√√–∫“¬Õ“°“»∑’Ë¥’√à«¡°—∫¡’°“√≈¥

Õÿ≥À¿Ÿ¡‘„π√–À«à“ß°“√·¢àß¢—π‚¥¬°“√„™âæ—¥≈¡‰ÕπÈ”

5) ·π–π”„Àâ¡’°“√„Àâ “√πÈ”°àÕπ°“√·¢àß¢—π‡æ◊ËÕªÑÕß°—π¿“«–

¢“¥πÈ” ·≈– 6) ·π–π”„Àâ„™â«‘∏’°“√≈¥Õÿ≥À¿Ÿ¡‘¢Õß¡â“¥â«¬

«‘∏’°“√Õ“∫πÈ”¡â“¥â«¬πÈ”‡¬Áπ ´÷Ëßæ∫«à“°“√Õ“∫πÈ”¡â“¥â«¬πÈ”‡¬Áπ

À√◊ÕπÈ”·¢Áß¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥Õÿ≥À¿Ÿ¡‘∑’Ë∑«“√Àπ—°¥’

°«à“°“√„Àâ¡â“¬◊ππ‘ËßÊ À≈—ß°“√ÕÕ°°”≈—ß (Kohn et al., 1995;

Kohn et al., 1999) ·≈–æ∫«à“°“√Õ“∫πÈ”‡¬Áπ (9o´.) „Àâ¡â“

∑—Ë«µ—«¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥Õÿ≥À¿Ÿ¡‘∑’Ë∑«“√Àπ—°„π™à«ß

À≈—ß°“√ÕÕ°°”≈—ß¥’°«à“°“√√“¥πÈ”‡©æ“–∑’Ë (§Õ ‰À≈à „µâ∑âÕß

·≈– ¢“) ¥â«¬πÈ”∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 31o´. (Williamson et al., 1995)

·≈–‰¡àæ∫«à“¡â“ ‡°‘¥ªí≠À“°≈â“¡‡π◊ÈÕÕ—°‡ ∫À√◊Õªí≠À“

 ÿ¢¿“æ„¥Ê ®“°«‘∏’°“√¢â“ßµâπ º≈®“°°“√·¢àß¢—π°’Ã“¢’Ë¡â“„π

°’Ã“‚Õ≈‘¡ªî§∑’Ë·Õµ·≈πµâ“„πªï¥—ß°≈à“«∂◊Õ«à“‡ªìπ§«“¡

 ”‡√Á®¢Õßß“π∑“ß¥â“π —µ«·æ∑¬å®“°°“√∑’Ë‰¡à¡’¡â“∑’Ë¡’ªí≠À“

 ÿ¢¿“æ·≈–¿“«– heat exhaustion (Jeffcott and Kohn, 1999;

Foreman, University of Illinois  —µ«·æ∑¬åª√–®”‚Õ≈‘¡ªî§

·Õµ·≈πµâ“ 2539: µ‘¥µàÕ à«πµ—« 2539)

°“√ªÑÕß°—π·≈–·°â‰¢¿“«–¢“¥πÈ”®“°°“√ÕÕ°°”≈—ß

Schott and Hinchcliff (1998) ‰¥â√“¬ß“π∂÷ß«‘∏’°“√

À≈“¬√Ÿª·∫∫„π°“√æ¬“¬“¡∑’Ë®–∑¥·∑π°“√¢“¥πÈ”·≈–

Õ’ ‡≈Á§‚µ√≈—¬µå„π¡â“‚¥¬‡©æ“–„π¡â“ª√–‡¿∑«‘∫“°À√◊Õ

¡“√“∏Õπ «‘∏’°“√ à«π„À≠à®–‡πâπ°“√„Àâ “√πÈ”‡æ◊ËÕªÑÕß°—π

À√◊Õ∑¥·∑π‚¥¬°“√ Õ¥∑àÕ‡¢â“°√–‡æ“–„π√Ÿª·∫∫¢Õß

hyperhydration °àÕπ·¢àß (Sosa LeÓn et al., 1995) À√◊Õ

°“√„Àâ¡â“°‘π “√πÈ”∑’Ë¡’ à«πª√–°Õ∫¢ÕßÕ’‡≈Á§‚µ√≈—¬µå‚¥¬

‡©æ“–‚´‡¥’¬¡ (Hyyppä et al., 1996; Marlin et al., 1998a,

1998b) ·≈–¬—ß¡’°“√„ÀâÕ’ ‡≈Á§‚µ√≈—¬µå„π√Ÿª·∫∫¢Õß

electrolyte paste ‚¥¬°“√„Àâ°‘π (Coenen et al., 1995; Nyman

et al., 1996; Düsterdieck et al., 1999) ∂÷ß·¡â«‘∏’¥—ß°≈à“«

¢â“ßµâπ®–¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“√–¥—∫πÈ”„π√à“ß°“¬

·≈–ªÑÕß°—π°“√¢“¥πÈ”·≈–∑¥·∑π°“√‡ ’¬Õ’‡≈Á§‚µ√≈—¬µå

√«¡∑—Èß°√–µÿâπ„Àâ¡â“°‘ππÈ”¡“°¢÷Èπ‡æ◊ËÕ∑¥·∑π°“√¢“¥πÈ”·µà°Á

®—¥«à“‡ªìπ°“√∑¥·∑π„π√Ÿª·∫∫∑’Ë∫—ß§—∫„Àâ¡â“°‘π (çforcedé

hyperhydration ·≈– rehydration) ®“°°“√»÷°…“„π¡â“°’Ã“

·≈–„π§π∑’Ë‡ªìππ—°°’Ã“æ∫«à“°“√∑¥·∑π°“√¢“¥πÈ”·≈–

Õ’‡≈Á§‚µ√≈—¬µå¢Õß√à“ß°“¬®–‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«·≈– ¡∫Ÿ√≥å

‡¡◊ËÕ¡’°“√„Àâ “√πÈ”ª√–‡¿∑∑’Ë¡’ à«πª√–°Õ∫¢ÕßÕ’‡≈§‚µ√≈—¬µå

‚¥¬‡©æ“–‚´‡¥’¬¡Õ‘ÕÕπ ‡ª√’¬∫‡∑’¬∫°—∫°“√„ÀâπÈ”‡ª≈à“

(Maughan and Shirreffs, 1994; Shirreffs et al., 1996;

Marlin et al., 1998a, 1998b; Hyyppä et al., 1996) ´÷Ëß∑“ß

«‘∑¬“≈—¬‡«™»“ µ√å°“√°’Ã“¢ÕßÕ‡¡√‘°“°Á‰¥â·π–π”„Àâ¡’°“√

∑¥·∑π°“√¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°°“√‡ ’¬‡Àß◊ËÕ‚¥¬

°“√„Àâ “√πÈ”∑’Ë¡’‚´‡¥’¬¡„π°√≥’∑’Ë¡’°“√ÕÕ°°”≈—ß¡“°°«à“

Àπ÷Ëß™—Ë«‚¡ß (Convertino et al., 1996) °“√„Àâ “√πÈ”∑’Ë¡’‚´‡¥’¬¡

®–∑”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥·≈–‡æ‘Ë¡

§«“¡‡¢â¡¢âπ¢ÕßÕÕ ‚¡≈“≈‘µ’È  àßº≈„Àâ‡°‘¥°“√°√–µÿâπ°“√

°√–À“¬πÈ”·≈–°‘ππÈ” (Anderson, 1978; Fitzsimmons, 1998)

Õ¬à“ß‰√°Áµ“¡®“°æ◊Èπ∞“π§«“¡·µ°µà“ß√–À«à“ß§π°—∫¡â“∑’Ë

«à“§π‡√’¬π√Ÿâ∑’Ë®–°‘ππÈ”À√◊Õ∫—ß§—∫µ—«‡Õß°‘ππÈ”‡æ◊ËÕ∑¥·∑π

°“√¢“¥πÈ”„π¢≥–ÕÕ°°”≈—ßÀ√◊ÕÀ≈—ß®“°ÕÕ°°”≈—ß·¡â«à“®–

‰¡à√Ÿâ ÷°°√–À“¬πÈ” ·µà≈—°…≥–·∫∫π’È®–‰¡à‡°‘¥¢÷Èπ„π¡â“ ‚¥¬

®–‡ÀÁπ‰¥â®“°ª√–‚¬§∑’Ë«à“ çYou can lead a horse to water,

but canût make it drinké ¥—ßπ—Èπ¢âÕ®”°—¥¢Õß°“√„Àâ “√πÈ”‰¡à

«à“√Ÿª·∫∫„¥°Á§◊Õ∑”Õ¬à“ß‰√®–„Àâ¡â“ “¡“√∂°‘ππÈ”‰¥â‡Õß

(voluntaly drinking) À√◊Õ°√–µÿâπ„Àâ¡â“°‘ππÈ”‰¥âÕ¬à“ß‡æ’¬ß

æÕ∑’Ë®–∑¥·∑π∑’Ë‡ ’¬‰ª®“°°“√‡ ’¬‡Àß◊ËÕ¡“°°«à“°“√∑’Ë®–

„Àâ·∫∫ çforcedé hyperhydration ·≈– rehydration ‚¥¬°“√

 Õ¥∑àÕ‡¢â“°√–‡æ“–À√◊Õ°“√„Àâ¡â“°‘π electrolyte pastes ®“°

°“√»÷°…“∂÷ß«‘∏’°“√∑’Ë®–°√–µÿâπ„Àâ¡â“°‘ππÈ”‰¥â‡Õß‚¥¬°“√

»÷°…“∂÷ßªí®®—¬∑’Ë¡’º≈µàÕ°“√°‘ππÈ”¢Õß¡â“∑’ËÕ¬Ÿà„π¿“«–¢“¥

πÈ”æ∫«à“°“√„ÀâπÈ”‡°≈◊Õ (0.9% NaCl) ∑’Ë¡’Õÿ≥À¿Ÿ¡‘ª√–¡“≥

20o´. ‡æ◊ËÕ‡ªìπ “√πÈ”∑¥·∑π„π¡â“¡“√“∏Õπæ∫«à“¡’

ª√– ‘∑∏‘¿“æ„π°“√≈¥°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå®“°

°“√‡ ’¬‡Àß◊ËÕ‡π◊ËÕß®“°√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥∑’Ë Ÿß¢÷Èπ °“√∑’Ë¡â“

°‘ππÈ”‡°≈◊Õπ’È®–°√–µÿâπ„Àâ¡â“°‘ππÈ”„π√–À«à“ß°“√·¢àß·≈–

À≈—ß·¢àß¡“°¢÷Èπ·≈–®–≈¥°“√¢—∫πÈ”ÕÕ°®“°√à“ß°“¬‚¥¬∑“ß

ªí  “«–‰¥â¡“°°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„Àâ¡â“°‘ππÈ”‡ª≈à“

(Nyman et al., 1996; Butudom et al., 2002, 2003; Schott

et al., 2003) º≈®“°»÷°…“¥—ß°≈à“«¢â“ßµâπ‡ªìπ¢âÕ¡Ÿ≈∑’Ë ”§—≠

„π°“√‡ πÕ·π–·π«∑“ß„π°“√ªÑÕß°—π¿“«–¢“¥πÈ”„π¡â“

«‘∫“°À√◊Õ¡â“¡“√“∏Õπ ´÷Ëß Schott ·≈–§≥– (2003) ·π–π”

„Àâ„™âπÈ”‡°≈◊Õ (0.9% NaCl ∑’ËÕÿ≥À¿Ÿ¡‘ 20o´.) „π°“√ªÑÕß°—π

·≈–∑¥·∑π°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå·∑π°“√„ÀâπÈ”

‡ª≈à“À≈—ß®“°ÕÕ°°”≈—ßÀ√◊Õ„π√–À«à“ßÀ¬ÿ¥æ—°„π√–À«à“ß

°“√·¢àß¢—π æ∫«à“°“√„ÀâπÈ”‡°≈◊Õ‡æ◊ËÕ∑¥·∑π°“√¢“¥πÈ”„π
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°“√·¢àß¢—π¡â“«‘∫“°À√◊Õ¡“√“∏Õπ¡’ª√– ‘∑∏‘¿“æ„π°“√

∑¥·∑π°“√¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå (Davies, University of

Melbourne, Australia : µ‘¥µàÕ à«πµ—« 2545)

 √ÿª

¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå‡ªìπªí®®—¬∑’Ë ”§—≠∑’Ë

¡’º≈°√–∑∫µàÕ§«“¡ “¡“√∂„π∑“ß°’Ã“¢Õß¡â“ ‚¥¬‡©æ“–„π

¡â“∑’ËÕÕ°°”≈—ß‡ªìπ‡«≈“π“π ‡™àπ „π¡â“∑’Ë·¢àßª√–‡¿∑«‘∫“°

À√◊Õ¡“√“∏Õπ ®“°°“√∑’Ë¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå∑”„Àâ

‡°‘¥§«“¡‡¡◊ËÕ¬≈â“·≈§«“¡∫°æ√àÕß„π°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß

√à“ß°“¬„π¢≥–·¢àß¢—π·≈–‚πâ¡π”∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘

¢Õß√à“ß°“¬ ‡™àπ „π°√≥’¢Õß exhausted horse syndrome ∫∑

§«“¡π’È‡πâπ∂÷ß§«“¡ ”§—≠¢Õß¿“«–¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå

‚¥¬‡©æ“–„π¡â“∑’ËµâÕßÕÕ°°”≈—ß¿“¬„µâ ¿“æÕ“°“»∑’Ë¡’

Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å Ÿß‡™àπ„πª√–‡∑»‰∑¬ °“√ÕÕ°

°”≈—ßÀ√◊Õ·¢àß¢—π„π ¿“æÕ“°“»∑’Ë√âÕπ™◊Èπ®–‡æ‘Ë¡§«“¡

√ÿπ·√ß¢Õß°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µåÕ¬à“ß¡’π—¬ ”§—≠ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°“√∑’Ë¡â“ÕÕ°°”≈—ß„® ¿“æÕ“°“»∑’Ë‰¡à√âÕπ

·≈–¡’§«“¡™◊Èπ —¡æ—∑∏åµË” πÕ°®“° ¿“æÕ“°“»∑’Ë√ÿπ·√ß¢Õß

ª√–‡∑»‰∑¬ ¢âÕ®”°—¥Õ’°Õ¬à“ßÀπ÷Ëß∑’ËÕ“®®–¡’º≈°√–∑∫µàÕ

√–¥—∫°“√‡ ’¬πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå°Á§◊Õ§«“¡‡™◊ËÕ∑’Ë«à“°“√„Àâ

¡â“°‘ππÈ”‡¬ÁπÀ√◊Õ°‘ππÈ”‡ªìπª√‘¡“≥¡“°∑—π∑’À≈—ß°“√ÕÕ°

°”≈—ß®–∑”„Àâ¡â“‡°‘¥ªí≠À“‚√§‡ ’¬¥ (colic) (Hinton, 1978)

Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“π∑“ß«‘∑¬“»“ µ√å∑’Ë∫àß™’È«à “

§«“¡‡™◊ËÕπ’È∂Ÿ°µâÕß °“√ªÑÕß°—π·≈–∑¥·∑π°“√¢“¥πÈ”·≈–

Õ’‡≈Á§‚µ√≈—¬µåÕ¬à“ß∑—π∑’À≈—ß®“°À¬ÿ¥ÕÕ°°”≈—ß·≈–„π™à«ß

°“√æ—°øóôπÀ≈—ßÕÕ°°”≈—ß®–≈¥§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥§«“¡

º‘¥ª°µ‘Õ—π‡π◊ËÕß¡“®“°°“√¢“¥πÈ”·≈–Õ’‡≈Á§‚µ√≈—¬µå ‚¥¬

‡©æ“–„π¡â“∑’ËÕ“®®–µâÕß‡º™‘≠°—∫§«“¡‡§√’¬¥·≈–°“√¢“¥

πÈ”„π√–À«à“ß°“√¢π àßÀ≈—ß®“° ‘Èπ ÿ¥°“√·¢àß¢—πÀ√◊ÕÕÕ°

°”≈—ß

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ º». π. æ.  ÿ™“µ‘ «—≤π™—¬ ¿“§«‘™“

»—≈¬»“ µ√å·≈–«‘∑¬“°“√ ◊∫æ—π∏ÿå §≥– —µ«·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë‰¥â°√ÿ≥“„Àâ§”·π–π”„π°“√‡¢’¬π

∫∑§«“¡©∫—∫π’È
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