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The objective of this study was to estimate the glomerular filtration rates of normal dogs using the

clearance of endogenous creatinine, and comparing it to the clearance of exogenous creatinine. Nine healthy

dogs, of both sexes, were used in this study. The results showed a significant relationship, with a correlation

coefficient = 0.714 (p<0.05). The regression line was an endogenous creatinine clearance = (-0.803 + 0.677) x

exogenous creatinine clearance. The use of endogenous creatinine clearance is a simple and convenient method

without the need to administer any substances and can be used to evaluate renal function in clinical practice.
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∫∑§—¥¬àÕ

™≈≈¥“ ∫Ÿ√≥°“≈*  «—π™—¬ ‡¬Áπ‡æ™√  ·≈–»‘√“¡  ÿ«√√≥«‘¿—™

°“√ª√–‡¡‘π§à“Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈— „π ÿπ—¢‚¥¬«‘∏’«—¥‡§≈’¬√“π ǻ ¢Õß§√’Õ–µ‘π’π

∑’Ë √â“ß¢÷Èπ„π√à“ß°“¬

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕ°“√ª√–‡¡‘π§à“Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈—  (glomerular filtration rate; GFR)

‚¥¬«—¥§à“‡§≈’¬√“π´å (clearance) ¢Õß§√’Õ–µ‘π’π∑’Ë √â“ß¢÷Èπ„π√à“ß°“¬ (endogenous creatinine) ‡ª√’¬∫‡∑’¬∫°—∫°“√«—¥‡§≈’¬

√“π´å¢Õß§√’Õ–µ‘π’π∑’Ë„Àâ®“°¿“¬πÕ° (exogenous creatinine) ‚¥¬∑”°“√«—¥„π ÿπ—¢∑—Èß‡æ»ºŸâ·≈–‡æ»‡¡’¬ ®”π«π 9 µ—« ®“°

º≈°“√∑¥≈Õßæ∫«à“§«“¡ —¡æ—π∏å√–À«à“ß§à“ endogenous creatinine ·≈– exogenous creatinine ∑’Ë À —¡æ—π∏å‡∑à“°—∫ 0.714

(p<0.05) ·≈–¡’§à“ regression line §◊Õ Endogenous creatinine clearance = (-0.803 + 0.677) x exogenous creatinine

clearance °“√„™â§à“ endogenous creatinine clearance „π°“√ª√–‡¡‘π§à“ GFR ‡ªìπ«‘∏’°“√∑’Ëßà“¬  –¥«° ‰¡à®”‡ªìπµâÕß∑”°“√

©’¥ “√„¥Ê ‡¢â“ Ÿàµ—« —µ«å·≈– “¡“√∂ª√–‡¡‘π§à“°“√∑”ß“π¢Õß‰µ‰¥âÕ¬à“ß‡À¡“– ¡„π∑“ß§≈‘π‘°

§” ”§—≠ :  Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈— , §à“‡§≈’¬√“π´å¢Õß§√’Õ–µ‘π’π∑’Ë √â“ß¢÷Èπ„π√à“ß°“¬,  ÿπ—¢

∫∑π”

‚√§‰µ‡ªìπ‚√§∑’Ë ‡°‘¥®“°§«“¡º‘¥ª°µ‘¢Õß°“√∑”

Àπâ“∑’Ë¢Õß‰µ ∑”„Àâ‰µ‰¡à “¡“√∂§«∫§ÿ¡ ¡¥ÿ≈¢ÕßπÈ”·≈–

‡°≈◊Õ·√à ·≈–¬—ß¡’°“√ – ¡¢Õß¢Õß‡ ’¬¢÷Èπ„π√à“ß°“¬ ¿“«–

‰µ«“¬®–‡ªìπ¿“«–∑’Ë¡’°“√‡æ‘Ë¡¢÷Èπ„π‡≈◊Õ¥¢Õß “√¬Ÿ‡√’¬ (blood

urea nitrogen; BUN) ´÷Ëß‡ªìπº≈º≈‘µ ÿ¥∑â“¬®“°¢∫«π°“√

‡¡µ“∫Õ≈‘ ¡¢Õß‚ª√µ’π·≈– creatinine ́ ÷Ëß‰¥â®“°‡¡µ“∫Õ≈‘ ¡

¢Õß°≈â“¡‡π◊ÈÕ ‡π◊ËÕß®“° “√∑—Èß ÕßµâÕß¢—∫∑‘Èß∑“ß‰µ Õ¬à“ß‰√

°Áµ“¡°“√‡æ‘Ë¡¢÷Èπ¢Õß BUN ·≈– creatinine π—Èπ®–‡√‘Ë¡‡æ‘Ë¡¢÷Èπ

‡¡◊ËÕ°“√∑”Àπâ“∑’Ë¢Õß‰µ≈¥≈ß‡°‘π°«à“ 75% ¢÷Èπ‰ª„π¢≥–∑’Ë

§«“¡ “¡“√∂∑”„Àâªí  “«–‡¢â¡¢âπ®– Ÿ≠‡ ’¬‰ª‡¡◊ËÕ‰µ∑”ß“π

≈¥≈ß 66% (Osborne et al., 1972) ¥—ßπ—Èπ°“√„™â BUN ·≈–

creatinine ®÷ß‰¡à„™àµ—«∫àß™’È∑’Ë¥’¢Õß°“√∑”Àπâ“∑’Ë¢Õß‰µ ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß°√≥’¢Õß‰µ«“¬„π√–¬–·√° Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ

°“√∑”ß“π¢Õß‰µ≈¥≈ß®–¡’°“√≈¥≈ß¢ÕßÕ—µ√“°“√°√Õßºà“π

°≈Õ‡¡Õ√Ÿ≈—  ‚¥¬ “¡“√∂«—¥Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈— 

‰¥âÀ≈“¬«‘∏’ «‘∏’°“√«—¥Õ—µ√“°“√°√Õß ·∫àß‰¥â‡ªìπ 2 «‘∏’À≈—° §◊Õ

1) °“√©’¥ “√ indicator ‡¢â“ Ÿà√à“ß°“¬ ·≈â«À“Õ—µ√“∑’Ë

 “√∂Ÿ°°”®—¥∑‘Èß„π°√–· ‡≈◊Õ¥ ‚¥¬°“√«—¥ª√‘¡“≥ “√∑’Ë≈¥≈ß

„π°√–· ‡≈◊Õ¥µ“¡√–¬–‡«≈“ ‚¥¬ “√¥—ß°≈à“«®–µâÕß°”®—¥

∑’Ë‰µ·≈–¡’Õ—µ√“°“√≈¥≈ß„π‡≈◊Õ¥‡∑à“°—∫Õ—µ√“°“√°√Õßºà“π

°≈Õ‡¡Õ√Ÿ≈—  ´÷Ëß‰¥â¡’ºŸâ∑”°“√∑¥≈Õß„π ÿπ—¢ª°µ‘ ‚¥¬©’¥ “√

Õ‘ππŸ≈‘π (inulin) §√—Èß‡¥’¬«‡¢â“À≈Õ¥‡≈◊Õ¥ (Haller et al., 1998;

Watson et al., 2002) ·≈–«—¥ GFR „π ÿπ—¢∑’Ë¡’°“√∑”ß“π

¢Õß‰µ≈¥≈ß®“°°“√µ—¥‰µ 3/4 ∂÷ß 15/16  à«π (Brown, 1994)

·≈–„π ÿπ—¢∑’Ë≈¥‡≈◊Õ¥‰ª‡≈’È¬ß‰µ‚¥¬∑”„ÀâÀ≈Õ¥‡≈◊Õ¥∑’Ë‰µ

µ’∫ (Buranakarl et al., 2003). ªí®®ÿ∫—π¡’°“√„™â indicators

Õ◊Ëπ ‡™àπ iohexol (Brown et al., 1996; Gleadhill and Michell,

1996; Watson et al., 2002)  “√ exogenous creatinine

(Gleadhill and Michell, 1996; Watson et al., 2002),
99Tc-DTPA (Gleadhill et al., 1995) ·≈– 51Cr-EDTA (Van

Den Brom and Biewenga, 1981) ‡ªìπµâπ

2) °“√À“Õ—µ√“°“√¢—∫∑‘Èß¢Õß “√ indicator ‚¥¬‰µ

«‘∏’π’È®”‡ªìπµâÕßÀ“Õ—µ√“°“√¢—∫∑‘Èß¢Õß “√∑“ßªí  “«– ‚¥¬°“√

«—¥ “√„πªí  “«–∑’Ë¢—∫∑‘ÈßµàÕÀπà«¬‡«≈“¿“¬À≈—ß®“°∑’Ë°√Õß

ºà“π‰µ‚¥¬®–§”π«≥µ“¡ standard clearance formula ‚¥¬

Õ“»—¬À≈—°¢Õß Fick  “√ indicators ∑’Ë„™â ‡™àπ exogenous

creatinine (Finco et al., 1981; Watson et al., 2002)

endogenous creatinine (Finco et al., 1981; Bovee and Joyce,

1979; Watson et al., 2002) ·≈– “√ inulin (Bovee and

Joyce, 1979; Watson et al., 2002) ‡ªìπµâπ

‡π◊ËÕß®“°«‘∏’∑’Ë‰¥â°≈à“«·≈â«∑—Èß Õß®–¡’¢âÕ¥’ ¢âÕ‡ ’¬µà“ß

°—π ‚¥¬«‘∏’∑’Ë 1 ‡ªìπ«‘∏’∑’Ë –¥«° √«¥‡√Á« ·≈–‰¡à®”‡ªìπµâÕß

‡°Á∫ªí  “«– ·µàµâÕß©’¥ “√ indicator ‡¢â“ Ÿà√à“ß°“¬ —µ«å‚¥¬
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 à«π„À≠à‡ªìπ “√√—ß ’  ‡™àπ chromium 51EDTA À√◊Õ 99Tc-

DTPA ÷́Ëß„™â„π§π·µà‰¡à‡À¡“– ¡∑’Ë®–π”¡“„™â„π —µ«å ‡π◊ËÕß

®“°µâÕß„™â‡§√◊ËÕß¡◊Õ∑’Ë¡’√“§“·æß·≈–µâÕß§«∫§ÿ¡°“√„™âª√‘¡“≥

°—¡¡—πµ¿“æ√—ß ’  à«π«‘∏’∑’Ë 2 ¡’¢âÕ‡ ’¬ §◊Õ ®”‡ªìπµâÕß¡’°“√

‡°Á∫ªí  “«–„π ÿπ—¢·≈–«—¥§à“Õ—µ√“°“√‰À≈¢Õßªí  “«– ÷́Ëß

„π∫“ß§√—Èß®–‰¥âªí  “«–‰¡à·πàπÕπ „πÀ≈“¬°√≥’®”‡ªìπµâÕß

‡æ‘Ë¡ª√‘¡“≥ªí  “«–‚¥¬«‘∏’„Àâ “√¢—∫ªí  “«–‡æ‘Ë¡‡™àπ manni-

tol  (Robinson et al., 1974) À√◊Õ°“√‡æ‘Ë¡πÈ”∑“ßª“° (Finco

et al., 1981) Õ¬à“ß‰√°Áµ“¡ —µ«åªÉ«¬∑’ËÕ¬Ÿà„π§≈‘π‘°®–¡’¢âÕ

®”°—¥‡π◊ËÕß®“° —µ«åªÉ«¬®–¡’Õ“°“√Õ“‡®’¬π‡ªìπ√–¬– ®÷ß‰¡à‡ªìπ

°“√‡À¡“– ¡∑’Ë®–∑”°“√µ√«®Õ—µ√“°“√°√Õß‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥

πÈ”„Àâ∑“ßª“° ·≈–∂â“„™â “√ indicator §◊Õ creatinine ®–‡ªìπ

°“√‡æ‘Ë¡ creatinine „Àâ —µ«åªÉ«¬´÷Ëß ŸßÕ¬Ÿà·≈â«´÷ËßÕ“®‡ªìπ°“√‰¡à

‡À¡“– ¡ ¢âÕ‡ ’¬Õ’°ª√–°“√Àπ÷Ëß§◊Õ„π°“√©’¥ “√‡æ◊ËÕ„™âÀ“

Õ—µ√“°“√°√Õß  “√À≈“¬ª√–‡¿∑‰¡à‰¥âÕ¬Ÿà„π ¿“æ∑’Ë∂Ÿ°‡µ√’¬¡

„Àâª√“»®“°‡™◊ÈÕ ®÷ß¡’§«“¡‡ ’Ë¬ß„π°“√©’¥‡¢â“À≈Õ¥‡≈◊Õ¥À√◊Õ

©’¥‡¢â“„µâº‘«Àπ—ß

®ÿ¥ª√– ß§å¢Õß°“√∑¥≈Õßπ’È‡æ◊ËÕª√–‡¡‘π§à“Õ—µ√“°“√

°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈—  „π ÿπ—¢ª°µ‘ ‚¥¬°“√À“ endogenous

creatinine clearance ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’¡“µ√∞“π‚¥¬«—¥

exogenous creatinine clearance ‚¥¬‰¡à∑”°“√‡æ‘Ë¡πÈ”‡¢â“ Ÿàµ—«

 —µ«å„π ÿπ—¢µ—«‡¥’¬«°—π

«— ¥ÿ·≈–«‘∏’°“√

°“√∑¥≈Õß∑”„π ÿπ—¢‡æ»ºŸâ·≈–‡æ»‡¡’¬Õ“¬ÿ 3-7 ªï

πÈ”Àπ—°√–À«à“ß 14-19 °°.  ÿπ—¢∑ÿ°µ—«®–‰¥â√—∫°“√µ√«®

 ÿ¢¿“æ‚¥¬°“√µ√«®ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß·≈–ª√‘¡“≥‡¡Á¥

‡≈◊Õ¥¢“« (complete blood count) ‚¥¬ ÿπ—¢∑ÿ°µ—«®–¡’§à“

creatinine µË”°«à“ 1.5 ¡°%  ÿπ—¢∑ÿ°µ—«‰¥â√—∫°“√Ωíß∑àÕ„π

À≈Õ¥‡≈◊Õ¥·¥ß femoral ‚¥¬°“√„ à∑àÕ™π‘¥ polyvinyl ‡ªìπ

‡«≈“Õ¬à“ßπâÕ¬ 3 «—π°àÕπ∑”°“√∑¥≈Õß

°“√À“§à“ exogenous creatinine clearance

„π°“√«—¥§à“Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈— ¡“µ√∞“π

®–„™â«‘∏’°“√«—¥ exogenous creatinine clearance ́ ÷Ëß‰¥â modify

¡“®“°«‘∏’¢Õß Finco ·≈–§≥– (1981) Õ¥πÈ”·≈–Õ“À“√°àÕπ

∑”°“√∑¥≈Õß ÿπ—¢∑ÿ°µ—«‡ªìπ‡«≈“ 12 ™¡. ∑”°“√∑¥≈Õß„π

 ÿπ—¢∑’Ë‰¡à‰¥â«“ß¬“ ≈∫·≈–Õ¬Ÿà„π ≈‘ß‚¥¬ Õ¥∑àÕ polyurethane

À√◊Õ Foley catheter ‡¢â“ Ÿà∑àÕªí  “«– (urethra) ¢Õß ÿπ—¢‡æ»

ºŸâ·≈–‡æ»‡¡’¬ µ“¡≈”¥—∫ ‡æ◊ËÕ∑”°“√‡°Á∫ªí  “«– ©’¥ “√

creatinine §«“¡‡¢â¡¢âπ 1.25% ÷́Ëß≈–≈“¬„π “√≈–≈“¬

πÈ”‡°≈◊Õ 0.9% ‚¥¬©’¥‡¢â“„µâº‘«Àπ—ß ÿπ—¢ª√‘¡“≥ 6 ¡≈./°°.

‡ªìπ priming dose Õ’° 35 π“∑’µàÕ¡“©’¥ “√≈–≈“¬ creatinine

„ππÈ”‡°≈◊Õ§«“¡‡¢â¡¢âπ 1.25% ª√‘¡“≥ 2 ¡≈./°°. ‡¢â“„µâ

Àπ—ßÕ’°§√—Èß‡æ◊ËÕ‡ªìπ maintenance dose À≈—ß®“°π—Èπª≈àÕ¬

„Àâ creatinine ¥Ÿ¥´÷¡‡¢â“ Ÿà√à“ß°“¬®π°√–®“¬∂÷ß®ÿ¥ ¡¥ÿ≈‡ªìπ

‡«≈“ 50 π“∑’¿“¬À≈—ß°“√©’¥‡¢Á¡·√° ‡¡◊ËÕ‡√‘Ë¡∑”°“√∑¥≈Õß∑”

°“√≈â“ß°√–‡æ“–ªí  “«– ‚¥¬„™âπÈ”°≈—Ëπª√‘¡“≥ 30 ¡≈. ©’¥

‡¢â“ Ÿà°√–‡æ“–ªí  “«–ºà“π catheter  ·≈–∑”°“√¥Ÿ¥ÕÕ°„Àâ

À¡¥ ®“°π—Èπ∑”°“√‡°Á∫ªí  “«–‡ªìπ‡«≈“ 20 π“∑’ ‚¥¬≈â“ß

°√–‡æ“–ªí  “«–¥â«¬πÈ”°≈—Ëπ 30 ¡≈. ∑ÿ°§√—Èß·≈–‡°Á∫

ªí  “«–‡™àπ‡¥‘¡Õ’° 2 §√—ÈßÊ ≈– 20 π“∑’ ‡®“–‡≈◊Õ¥‚¥¬

‡®“–®“°À≈Õ¥‡≈◊Õ¥·¥ß femoral „π™à«ß‡«≈“∑’Ë‡√‘Ë¡‡°Á∫ªí  “«–

·≈–‡¡◊ËÕ ‘Èπ ÿ¥°“√‡°Á∫ªí  “«–„π·µà≈–§√—Èß ªí  “«–∑’Ë‰¥â

∑”°“√«—¥ª√‘¡“µ√·≈–«—¥À“§«“¡‡¢â¡¢âπ¢Õß creatinine ‡≈◊Õ¥

∑’Ë‡°Á∫‚¥¬„™â heparin ‡ªìπ “√°—π‡≈◊Õ¥·¢Áßµ—« ∑”°“√ªíòπ‡À«’Ë¬ß

∑’Ë 3,000 √Õ∫µàÕπ“∑’ ·≈â«π”æ≈“ ¡à“‰ªÀ“§«“¡‡¢â¡¢âπ¢Õß

creatinine µàÕ‰ª

«‘∏’°“√À“ endogenous creatinine clearance

¿“¬À≈—ß®“°°“√«—¥ exogenous creatinine clearance ·≈â«

 ÿπ—¢®–∂Ÿ°æ—°·≈–‡°Á∫‰«âÕ¬à“ßπâÕ¬ 1-3 ‡¥◊Õπ °àÕππ”¡“À“§à“

endogenous creatinine clearance ´È”„π ÿπ—¢µ—«‡¥’¬«°—π °àÕπ

∑”°“√∑¥≈Õß®–∑”°“√Õ¥πÈ”·≈–Õ“À“√ 12 ™—Ë«‚¡ß „π«—π

∑’Ë∑”°“√«—¥Õ—µ√“°“√°√Õß  ÿπ—¢®–Õ¬Ÿà„π ≈‘ß‚¥¬°“√ Õ¥

catheter ‡¢â“ Ÿà°√–‡æ“–ªí  “«– ·≈–∑”°“√∑¥≈Õß‡™àπ‡¥’¬«

°—∫°“√∑” exogenous creatinine clearance ‚¥¬‡°Á∫ªí  “«–

‡ªìπ‡«≈“ 20 π“∑’ 3 §√—Èß „π°“√‡°Á∫ªí  “«–∑ÿ°§√—Èß ®–‡°Á∫

‚¥¬°“√≈â“ß°√–‡æ“–ªí  “«–¥â«¬πÈ”°≈—Ëπ 30 ¡≈. ªí  “«–∑’Ë

‡ °Á∫≈â “ ß‰¥â ®–π”‰ª«—¥ª√‘¡“µ√·≈–§«“¡ ‡¢â¡¢âπ¢Õß

creatinine ‡®“–‡≈◊Õ¥µ√ß∫√‘‡«≥°÷Ëß°≈“ß¢Õß°“√‡°Á∫ªí  “«–

§√—Èß∑’Ë 2 ‚¥¬‡®“–‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥¥” cephalic ªíòπ·¬°

 à«πæ≈“ ¡à“·≈–π”¡“À“§à“§«“¡‡¢â¡¢âπ¢Õß creatinine
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°“√§”π«≥

°“√§”π«≥„™â standard clearance formula §◊Õ

Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈—  = ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß creatinine „πªí  “«–„π·µà≈–™à«ß‡«≈“∑’Ë‡°Á∫ x Õ—µ√“°“√¢—∫ªí  “«–

                                  §«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß creatinine „πæ≈“ ¡à“„π·µà≈–™à«ß‡«≈“∑’Ë‡°Á∫ªí  “«–

®“°√Ÿª∑’Ë 1 · ¥ß ¡°“√∂¥∂Õ¬·≈–§«“¡ —¡æ—π∏å„π

‡™‘ß‡ âπµ√ß√–À«à“ß§à“ exogenous creatinine clearance ·≈–

endogenous creatinine clearance „π ÿπ—¢∑—Èß 9 µ—« ‚¥¬¡’

 ¡°“√§«“¡ —¡æ—π∏å§◊Õ

endogenous creatinine clearance=(-0.803+0.677) x

exogenous creatinine clearance §à“ À —¡æ—π∏å®“°°“√∑”

Pearsonûs Correlation ¡’§à“ r = 0.714 (p<0.05)

«‘®“√≥å

®“°°“√«—¥ GFR ‚¥¬«—¥ exogenous creatinine

clearance ·≈– endogenous creatinine clearance æ∫«à“§à“∑’Ë

‰¥â¡’§à“„°≈â‡§’¬ß°—∫∑’Ë‡§¬¡’√“¬ß“π‰«â·≈â« „π ÿπ—¢ª°µ‘ (Finco

et al., 1981) ·µà°“√∑¥≈Õß®–∑”°“√ªÑÕππÈ”∑“ßª“°¢π“¥

3% ¢ÕßπÈ”Àπ—°µ—« æ∫«à“§à“ exogenous creatinine clearance

Õ¬Ÿà√–À«à“ß 4.06 ± 0.52 - 4.14 ± 0.53 ¡≈./°°./π“∑’

·≈– endogenous creatinine clearance §◊Õ 2.96 ± 0.48 -

 Õß«‘∏’®–· ¥ß„π√Ÿª¢Õß X ± standard error ‡ª√’¬∫‡∑’¬∫§à“

endogenous ·≈– exogenous creatinine clearance ‚¥¬„™â

 À —¡æ—π∏å Pearsonûs correlation À“ ¡°“√¢Õß‡ âπ∂¥∂Õ¬

‡™‘ß‡ âπµ√ß‚¥¬„™â‚ª√·°√¡ SigmaStat

º≈

®“°µ“√“ß∑’Ë 1 · ¥ßº≈°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫§à“

clearance ∑’Ë‰¥â®“°«‘∏’°“√«—¥‚¥¬©’¥ creatinine ®“°¿“¬πÕ°

·≈–«‘∏’°“√«—¥‚¥¬„™â endogenous creatinine ‚¥¬æ∫«à“§à“¢Õß

Õ—µ√“°“√°√Õß´÷Ëß«—¥‚¥¬«‘∏’ exogenous creatinine ®–¡’§à“¡“°

°«à“ endogenous creatinine ª√–¡“≥ 49%

 ”À√—∫°“√À“ endogenous creatinine clearance ®–

„™âæ≈“ ¡à“§à“‡¥’¬«‡∑à“π—Èπ ”À√—∫∑ÿ°™à«ß¢Õß°“√‡°Á∫ªí  “«–

°“√«‘‡§√“–ÀåÀ“ creatinine

§«“¡‡¢â¡¢âπ¢Õß creatinine „πæ≈“ ¡à“·≈–ªí  “«–

„™â«‘∏’°“√«—¥Õ—µ√“°“√‡°‘¥ ’®“° “√ª√–°Õ∫‡¡◊ËÕ “√ creatinine

∑”ªØ‘°‘√‘¬“°—∫°√¥ picric „π ¿“«–¥à“ß (Fabiney and

Ertingshausen, 1971)

 ∂‘µ‘∑’Ë„™â«‘‡§√“–Àå

§à“ GFR „π ÿπ—¢·µà≈–µ—«®–√“¬ß“π®“°§à“‡©≈’Ë¬¢Õß

GFR ∑’Ë‰¥â®“°∑—Èß 3 §√—Èß∑’Ë∑”°“√‡°Á∫ªí  “«– §à“∑’Ë‰¥â®“°∑—Èß

µ“√“ß∑’Ë 1 · ¥ß§à“ exogenous creatinine clearance ·≈– endogenous creatinine clearance „π ÿπ—¢ª°µ‘ (n = 9)

 ÿπ—¢ Exogenous creatinine clearance Endogenous creatinine clearance

(¡≈./°°./π“∑’) (¡≈./°°./π“∑’)

1 5.37 2.88

2 5.13 3.31

3 4.87 2.97

4 3.90 1.68

5 4.37 2.03

6 5.49 2.95

7 5.59 2.33

8 4.56 1.87

9 4.21 2.18

X ± S.E. 4.83 ± 0.20 2.47 ± 0.19
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2.98 ± 0.41 ¡≈./°°./π“∑’ ®“°°“√‡°Á∫ªí  “«– 3 §√—Èß Õ¬à“ß

‰√°Áµ“¡ creatinine clearance °√–∑”¿“¬À≈—ß°“√ªÑÕππÈ”

‡¢â“ Ÿà ÿπ—¢´÷Ëß«‘∏’¥—ß°≈à“«‡™◊ËÕ«à“®–‡ªìπ°“√‡æ‘Ë¡Õ—µ√“°“√¢—∫

ªí  “«–·≈–∑”„Àâ°“√«—¥ clearance °√–∑”‰¥âßà“¬¢÷Èπ ®“°

°“√∑¥≈Õß¡‘‰¥â∑”°“√°√Õ°πÈ”„Àâ°—∫ —µ«å ‡π◊ËÕß®“°µâÕß°“√

∑”°“√‡ª√’¬∫‡∑’¬∫ GFR °—∫«‘∏’ exogenous creatinine ´÷Ëß‰¡à

„ÀâπÈ”µàÕ —µ«å‡™àπ°—π  ÿπ—¢ªÉ«¬∑’Ë¡’¿“«– azotemia ¡—°¡’Õ“°“√

Õ“‡®’¬π√à«¡¥â«¬‡ ¡Õ ¥—ßπ—Èπ°“√°√Õ°πÈ”„Àâ —µ«å®–∑”„Àâ¡’°“√

Õ“‡®’¬π·≈–‡°‘¥Õ—πµ√“¬·°à —µ«å‰¥â Gleadhill ·≈–§≥– (1995)

∑”°“√«—¥ GFR ‚¥¬„™â 99mTc-DTPA ·≈–·π–π”«à“§«√· ¥ß

§à“°“√°√Õß‚¥¬§‘¥ª√‘¡“≥πÈ”πÕ°‡´≈≈å (extracellular fluid

volume; ECFV) ¥â«¬ §◊Õ GFR/ECFV Õ¬à“ß‰√°Áµ“¡§à“ GFR

∑’Ë‰¥â®“°°“√∑¥≈Õßπ’È„°≈â‡§’¬ß°—∫¢Õß Finco ·≈–§≥– (1981)

∑’Ë‰¡à‰¥â„ÀâπÈ”∑“ßª“°

®“°º≈°“√∑¥≈Õßæ∫«à“§à“ endogenous creatinine

clearance ¡—°µË”°«à“§à“ exogenous creatinine clearance ‡ ¡Õ

 “‡Àµÿ∑’Ë§à“∑’Ë‰¥âµË”Õ“®¡’º≈‡π◊ËÕß¡“®“° “√ non-creatinine

chromogen ∑’Ë¡’Õ¬Ÿà„π‡≈◊Õ¥ ´÷Ëß¡—°µ√«®«—¥‰¥â‡¡◊ËÕ„™â«‘∏’°“√

µ√«®·∫∫ Jaffe reagent (Finco, 1989) ¥—ßπ—Èπ®÷ßπ‘¬¡©’¥

exogenous creatinine ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥ creatinine „π‡≈◊Õ¥

·≈–ªí  “«– ÷́Ëß®–≈¥º≈º‘¥æ≈“¥Õ—π‡π◊ËÕß®“° non-creatinine

chromogen ¥—ß°≈à“«  °“√µ√«®«—¥ creatinine ªí®®ÿ∫—π¡’«‘∏’

enzymatic method ´÷Ëß®–¡’º≈º‘¥æ≈“¥‡π◊ËÕß®“° “√ non-

creatinine chromogen πâÕ¬ §à“∑’Ë‰¥â„π°“√∑¥≈Õßπ’È “¡“√∂

‡ª√’¬∫‡∑’¬∫°—∫°“√„™â«‘∏’°“√µ√«®‡¥’¬«°—π°—∫ —µ«åªÉ«¬‰¥â ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ§à“∑’Ë‰¥â®“°°“√»÷°…“π’È¡’§à“„°≈â‡§’¬ß°—∫ºŸâ

∑’Ë»÷°…“¡“°àÕπ Õ¬à“ß‰√°Áµ“¡§«“¡‡¢â¡¢âπ¢Õß creatinine „π

æ≈“ ¡à“‰¡à‰¥â¢÷Èπ°—∫°“√∑”ß“π¢Õß‰µ‡æ’¬ßÕ¬à“ß‡¥’¬« ·µà¬—ß

¢÷Èπ°—∫°“√ √â“ß creatinine ´÷Ëß‡ªìπº≈¡“®“°ª√‘¡“≥°≈â“¡‡π◊ÈÕ

¿“«–°“√∂Ÿ°∑”≈“¬¢Õß°≈â“¡‡π◊ÈÕ ·≈–°“√¢—∫∑‘Èß creatinine ∑“ß

∑àÕ‰µÀ√◊Õ‡¡µ“∫Õ≈‘́ ÷¡¢Õß creatinine „π≈”‰ â (Finco, 1989)

Õ—µ√“°“√¢—∫ªí  “«–‡ªìπªí®®—¬ ”§—≠∑’Ë ÿ¥„π°“√«—¥§«“¡

∂Ÿ°µâÕß¢ÕßÕ—µ√“°“√°√Õß ‡π◊ËÕß®“° —µ«åªÉ«¬„πÀ≈“¬ ¿“«–

®–¡’Õ—µ√“°“√¢—∫ªí  “«–µË” ‡™àπ  —µ«å∑’Ë‡ªìπ‰µ«“¬‡©’¬∫æ≈—π

´÷ËßÕ¬Ÿà„π¿“«–‰¡à¡’ªí  “«– (anuria) À√◊Õ¢—∫ªí  “«–πâÕ¬

(oliguria) ¿“«–π’È°“√ Õ¥ catheter ‡¢â“‰ª‡æ◊ËÕ‡°Á∫ªí  “«–„π

°√–‡æ“–ªí  “«–®–∑”„Àâ«—¥ª√‘¡“≥ªí  “«–¿“¬„π™à«ß‡«≈“

∑’Ë°”Àπ¥‰¥â‰¡à·πàπÕπ ‚¥¬¬—ßÕ“®¡’ªí  “«–À≈ß‡À≈◊ÕÕ¬Ÿà„π

∑àÕªí  “«– °“√‡æ‘Ë¡ª√‘¡“≥ªí  “«–‚¥¬°“√©’¥ mannitol

‡¢â“À≈Õ¥‡≈◊Õ¥ (Robinson et al., 1974) À√◊Õ°“√°√Õ°πÈ”∑“ß

ª“° (Finco et al., 1981) Õ“®‰¡à‡À¡“– ¡„π∑“ßªØ‘∫—µ‘

¥—ßπ—Èπ∂â“µâÕß°“√À“Õ—µ√“°“√¢—∫∑‘Èß¢Õß creatinine „π™à«ß

√–¬–‡«≈“ 20 π“∑’ ®–°√–∑”‰¥â‚¥¬°“√‡®◊Õ®“ßªí  “«–

¿“¬„π°√–‡æ“–ªí  “«–‡æ◊ËÕ„Àâ‰¥âª√‘¡“≥‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°

§«“¡‡¢â¡¢âπ¢Õß creatinine „πªí  “«–¡’¡“° „π°“√∑¥≈Õß

π’È∑”‚¥¬°“√ ©’¥πÈ”°≈—Ëπª√–¡“≥ 30 ¡≈. µàÕπÈ”Àπ—°µ—« ÿπ—¢

10-20 °°. ‡¢â“ Ÿà°√–‡æ“–ªí  “«–·≈â«∑”°“√¥Ÿ¥ªí  “«–

∑—ÈßÀ¡¥π”¡“«—¥ª√‘¡“µ√µàÕ 20 π“∑’·≈–π”ªí  “«–∑’Ë‡®◊Õ®“ß

¥—ß°≈à“«‰ªÀ“ª√‘¡“≥ creatinine §à“º≈§Ÿ≥∑’Ë‰¥â°Á§◊Õ§à“Õ—µ√“

°“√¢—∫∑‘Èß creatinine µàÕ‡«≈“ 20 π“∑’π—Ëπ‡Õß

√Ÿª∑’Ë 1  §«“¡ —¡æ—π∏å√–À«à“ß§à“ exogenous creatinine clearance ·≈– endogenous creatinine clearance „π ÿπ—¢ª°µ‘ (n=9)
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„π°“√∑¥≈Õßπ’È‡ªìπ°“√∑¥≈Õß∑’Ë‰¡à‰¥â©’¥ exogenous

creatinine ‡¢â“À≈Õ¥‡≈◊Õ¥À√◊Õ‡¢â“„µâº‘«Àπ—ß ¥—ßπ—Èπª√‘¡“≥

creatinine „π™à«ß√–¬–‡«≈“∑’Ë∑”°“√∑¥≈Õß∂◊Õ«à“§ß∑’Ë ‡π◊ËÕß

®“°¡‘‰¥â∑”°“√„Àâ “√πÈ”‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥πÈ”πÕ°‡´≈≈å À√◊Õ

‡æ‘Ë¡ª√‘¡“≥‡≈◊Õ¥ Ÿà‰µ„π —µ«å∑’Ë∑”°“√«—¥ «‘∏’π’È®÷ßª√–¡“≥§à“¢Õß

creatinine „π‡≈◊Õ¥‰¥â¥â«¬°“√‡®“–‡≈◊Õ¥‡æ’¬ß®ÿ¥‡¥’¬«‡∑à“π—Èπ

´÷Ëß∑”„Àâ —µ«åªÉ«¬‰¡à®”‡ªìπµâÕß‡ ’¬‡≈◊Õ¥„πª√‘¡“≥¡“°

„π∑“ß§≈‘π‘°¡’ºŸâ«—¥§à“°“√°√Õßºà“π‰µ„π ÿπ—¢‚¥¬

°“√‡°Á∫ªí  “«–‡ªìπ‡«≈“ 24 ™¡. ‡æ◊ËÕÀ“§à“‡§≈’¬√“π ǻ¢Õß

§√’Õ–µ‘π‘π„π 24 ™¡. (24 - hour creatinine clearance) ‚¥¬‰¥â

GFR ‡©≈’Ë¬‡∑à“°—∫3.7±0.77 ¡≈./°°./π“∑’ (Bovee and Joyce,

1979) §à“¥—ß°≈à“«‰¥âº≈¥’·µà‰¡à “¡“√∂‡ª√’¬∫‡∑’¬∫°—∫°“√

À“‡§≈’¬√“π´å‚¥¬«‘∏’Õ◊Ëπ ¢âÕ‡ ’¬§◊Õ¡’°“√ªπ‡ªóôÕπ¢Õßªí  “«–

°—∫Õ“À“√ Õÿ®®“√–·≈–¢π∑”„Àâ‡°‘¥¢âÕº‘¥æ≈“¥„π°“√«—¥§«“¡

‡¢â¡¢âπ¢Õß creatinine „πªí  “«– πÕ°®“°π’È®–µâÕßæ—° —µ«å

„π‚√ßæ¬“∫“≈·≈– —µ«åµâÕßÕ¬Ÿà„π°√ß‡©æ“–∑’Ë “¡“√∂‡°Á∫

ªí  “«–‰¥âµ≈Õ¥‡«≈“ 24 ™—Ë«‚¡ß

®“° ¡°“√· ¥ß§«“¡ —¡æ—π∏åæ∫«à“ regression line

®–‰¡àµ—¥∑’Ë®ÿ¥»Ÿπ¬å ·µà®–µ—¥°—∫ x-axis ∑’Ë 1.186 · ¥ß«à“°“√

«—¥‚¥¬„™â endogenous creatinine clearance „π¢≥–∑’Ë GFR

µË”¡“°Õ“®∑”„Àâ‡°‘¥§«“¡º‘¥æ≈“¥ ·≈–‡ªìπ¢âÕ®”°—¥¢Õß°“√

„™â«‘∏’π’È„π°“√µ√«®«—¥ GFR

‚¥¬ √ÿª°“√«—¥Õ—µ√“°“√°√Õßºà“π°≈Õ‡¡Õ√Ÿ≈— ‚¥¬«‘∏’

endogenous creatinine clearance ‡ªìπ«‘∏’∑’Ëßà“¬  –¥«° √«¥

‡√Á«·≈–‡ªìπ«‘∏’∑’Ë‰¡à‡ªìπÕ—πµ√“¬µàÕµ—« —µ«å §à“∑’Ë‰¥â “¡“√∂

π”¡“‡ª√’¬∫‡∑’¬∫°—∫§à“ exogenous creatinine clearance

¡“µ√∞“π„π ÿπ—¢ª°µ‘‰¥â °“√«—¥‚¥¬«‘∏’π’È®–∑”„Àâ∑√“∫∂÷ß°“√

≈¥≈ß¢Õß°“√∑”ß“π¢Õß‰µ‰¥âµ—Èß·µà„π√–¬–·√°¢Õß‚√§ ́ ÷Ëß§à“

BUN ·≈– creatinine „πæ≈“ ¡à“Õ“®¬—ß‰¡à‡æ‘Ë¡ Ÿß¢÷Èπ·≈–

∫Õ°°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÀπâ“∑’Ë¢Õß‰µ„π¢≥–∑”°“√√—°…“‰¥â

«‘∏’π’È§«√®–‰¥âπ”¡“„™â„π∑“ß§≈‘π‘°‚¥¬‡©æ“– “¡“√∂π”¡“

„™â√à«¡°—∫°“√À“Õ—µ√“°“√¥Ÿ¥°≈—∫·≈–°“√¢—∫∑‘Èß¢Õß “√∑“ß

∑àÕ‰µ„π√“¬∑’Ë‰µ¡’§«“¡º‘¥ª°µ‘‚¥¬‡©æ“–§«“¡º‘¥ª°µ‘∑“ß

‡¡µ“∫Õ≈‘ ¡‰¥â
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