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Abstract
Background: Diagnosis of kidney stone relies on clinical imaging and manifestation of flank pain or gross
hematuria or urinary tract infection.  To date, there is no reliable biomarker for screening or diagnosing of
kidney stone. Calprotectin, an inflammatory protein produced by activated leukocytes, is present in the
matrix of stones and has been suggested to play an important role in stone formation. Increased plasma
calprotectin is reported in various inflammatory-mediated disorders.  We investigated whether plasma calprotectin
was increased in patients with kidney calculi. Its clinical usefulness is also evaluated.

Methods:  A total of 190 subjects divided into kidney stone (n=103) and healthy control (n=87) groups were
recruited for the study, a cross-sectional study.  Blood and spot urine samples of the patients were collected
preoperatively.  Plasma calprotectin was determined by enzyme-linked immunosorbent assay. Plasma creatinine
and eGFR were also measured.

Result: Concentration of plasma calprotectin in kidney stone patients was significantly higher than that in
controls. Likewise, urinary calprotectin of the patient group was significantly greater than the control.  Positive
correlation between plasma and urinary calprotectin was observed. Overall renal function of kidney stone
patients was impaired, as indicated by increased plasma creatinine and decreased eGFR.  Plasma creatinine
was positively, while eGFR was negatively, correlated with plasma calprotectin. ROC analysis of plasma
calprotectin revealed an area under curve of 0.739 (95%CI; 0.663-0.815). At 430 ng/ml cutoff, the test
imparted sensitivity and specificity of 84% and 50%, respectively.

Conclusion: This study reports for the first time that circulating calprotectin in patients with renal calculi is
elevated compared to healthy population. Additionally, elevated plasma calprotectin is associated with worse
renal function.  We hypothesize that increased plasma calprotectin in the patients might be due to inflammatory
reaction in the stone-forming kidneys. Our data suggest that plasma calprotectin could be used as an
adjunct marker for diagnosing kidney stone and assessing renal impairment.
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∫∑§—¥¬àÕ
§«“¡ ”§—≠: °“√«‘π‘®©—¬ºŸâªÉ«¬‚√§π‘Ë«‰µÕ“»—¬Õ“°“√∑“ß§≈‘π‘°§◊Õª«¥À≈—ß ª«¥‡Õ« ¿“«–ªí  “«–¡’‡¡Á¥‡≈◊Õ¥·¥ßÀ√◊Õ°“√

µ‘¥‡™◊ÈÕ„π√–∫∫ªí  “«– √à«¡°—∫¿“æ∂à“¬√—ß ’ ªí®®ÿ∫—π¬—ß‰¡à¡’µ—«∫àß™’È™’«¿“æ ”À√—∫°“√µ√«®°√ÕßÀ√◊Õ°“√«‘π‘®©—¬‚√§π‘Ë«‰µ

§“≈‚ª√‡∑§µ‘π‡ªìπ‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫∂Ÿ° √â“ß‚¥¬‡¡Á¥‡≈◊Õ¥¢“«∑’Ë∂Ÿ°°√–µÿâπ ¡’√“¬ß“πæ∫§“≈‚ª√‡∑§µ‘π„π

·¡∑√‘°´å¢Õß°âÕππ‘Ë«®÷ß‡™◊ËÕ«à“πà“®–¡’∫∑∫“∑ ”§—≠‡°’Ë¬«°—∫°√–∫«π°“√‡°‘¥π‘Ë« À≈“¬√“¬ß“π«‘®—¬æ∫√–¥—∫§“≈‚ª√‡∑§µ‘π

„πæ≈“ ¡“ Ÿß¢÷Èπ„πºŸâªÉ«¬‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫ ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“√–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“

·≈–ªí  “«–¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ √«¡∑—Èßª√–‡¡‘πª√–‚¬™πå∑“ß§≈‘π‘°¢Õß°“√µ√«®«—¥§“≈‚ª√‡∑§µ‘π

«‘∏’°“√»÷°…“: »÷°…“„π°≈ÿà¡µ—«Õ¬à“ß®”π«π 190 √“¬ ·∫àß‡ªìπºŸâªÉ«¬‚√§π‘Ë«‰µ 103 √“¬ ·≈–°≈ÿà¡§«∫§ÿ¡‡ªìπ§πª°µ‘∑’Ë¡’

 ÿ¢¿“æ¥’ 87 √“¬ ‚¥¬‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ ·≈–ªí  “«–™à«ß‡«≈“„¥‡«≈“Àπ÷Ëß°àÕπ°“√√—°…“∑“ß»—≈¬°√√¡ µ√«®«—¥√–¥—∫

§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“ ·≈–ªí  “«–‚¥¬«‘∏’ Enzyme-linked immunosorbent assay ·≈–«‘‡§√“–Àå§à“§√’‡Õµ‘π’π„π

æ≈“ ¡“‡æ◊ËÕª√–‡¡‘π§à“ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ·≈–§”π«≥§à“ estimated Glomerular Filtration Rate (eGFR)

º≈°“√∑¥≈Õß: √–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“ ·≈–ªí  “«–¢Õß°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’§à“ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ æ∫§«“¡ —¡æ—π∏å‡™‘ß∫«°√–À«à“ß§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“·≈–„πªí  “«– ·≈–¬—ßæ∫«à“ºŸâªÉ«¬‚√§π‘Ë«¡’

ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ≈¥≈ß ‚¥¬¡’√–¥—∫§√’‡Õµ‘π’π„πæ≈“ ¡“ Ÿß¢≥–∑’Ë eGFR µË” √–¥—∫§√’‡Õµ‘π’π„πæ≈“ ¡“¡’

§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫√–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¢≥–∑’Ë eGFR ¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫°—∫

√–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“  º≈°“√«‘‡§√“–Àå°√“ø ROC ¢Õß§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“æ∫«à“¡’æ◊Èπ∑’Ë„µâ°√“ø‡∑à“°—∫

0.739 (95%CI; 0.663-0.815) ·≈–∑’Ë§à“ cutoff ‡∑à“°—∫ 430 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ „Àâ§à“ sensitivity ·≈– specificity ‡ªìπ

84% ·≈– 50% µ“¡≈”¥—∫

 √ÿªº≈°“√∑¥≈Õß: ß“π°“√«‘®—¬π’È‡ªìπß“π·√°∑’Ëæ∫«à“√–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“„π§πª°µ‘

∑’Ë¡’ ÿ¢¿“æ¥’ πÕ°®“°π’ÈºŸâªÉ«¬∑’Ë¡’√–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“ Ÿß¬—ß¡’§à“ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µµË” §≥–«‘®—¬µ—Èß

 ¡¡ÿµ‘∞“π«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µÕ“®‡ªìπº≈¡“®“°°“√Õ—°‡ ∫„π‰µ∑’Ë¡’π‘Ë« ¢âÕ¡Ÿ≈

«‘®—¬π’È™’È·π–«à“°“√µ√«®«—¥√–¥—∫§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“πà“®–„™â‡ªìπµ—«∫àß™’È‡æ‘Ë¡‡µ‘¡ ”À√—∫°“√«‘π‘®©—¬‚√§π‘Ë«‰µ·≈–

ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ‰¥â

1 Àπà«¬»—≈¬»“ µ√å¬Ÿ‚√«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2 Àπà«¬»—≈¬»“ µ√å√–∫∫ªí  “«– ‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å ®—ßÀ«—¥Õÿ∫≈√“™∏“π’
3 ¿“§«‘™“™’«‡§¡’ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

°“√‡æ‘Ë¡¢÷Èπ¢Õß‚ª√µ’π§“≈‚ª√‡∑§µ‘π„π‡≈◊Õ¥·≈–°“√‡ ◊ËÕ¡¢Õß‰µ„πºŸâªÉ«¬‚√§π‘Ë«‰µ

Õπÿ‡∑æ ∫Ÿ√¡‘1 æ.∫., «—≤π™—¬ Õ÷Èß‡®√‘≠«—≤π“2 æ.∫.,
™“≠™—¬ ∫ÿ≠À≈â“3 æ.∫.,  ÿæ®πå √—™™“ππ∑å1 æ.∫.,

«—π«‘ “ ¡À“‚§∫ÿµ√3 æ.∫., ªî¬–√—µπå ‚µ ÿ‚¢«ß»å3 æ.∫.
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∫∑π”
‚√§π‘Ë«‰µ (nephrolithiasis/ kidney stone/ renal

calculi) ‡ªìπ‚√§∑’Ë§ÿ°§“¡§ÿ≥¿“æ™’«‘µ¢Õßª√–™“°√∑—Ë«‚≈°

·≈–¬—ß§ß‡ªìπªí≠À“ ”§—≠Õ¬à“ß¬‘Ëß∑“ß¥â“π “∏“√≥ ÿ¢

¢Õß‰∑¬ ‡π◊ËÕß®“°‚√§π‘Ë«‡ªìπ‚√§∑’Ë¡’Õ—µ√“°“√‡°‘¥π‘Ë«´È”

(recurrence)  Ÿß ºŸâªÉ«¬∫“ß√“¬‡ªìππ‘Ë«´È” 5-6 §√—Èß„π‡«≈“

10 ªï [1] ®“°°“√»÷°…“¢Õß Bovornpadungkitti ·≈–§≥–

æ∫Õ—µ√“°“√‡°‘¥π‘Ë«´È”√âÕ¬≈– 39 ¿“¬„π‡«≈“ 2 ªïÀ≈—ß°“√

√—°…“[2] °“√‡°‘¥π‘Ë«´È”∑”„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–

‰µ‡ ◊ËÕ¡·≈–¿“«–‰µ«“¬‡√◊ÈÕ√—ß ‚√§π‘Ë«‰µπÕ°®“° àßº≈

°√–∑∫µàÕ ÿ¢¿“æ‚¥¬µ√ß·≈â« ¬—ß àßº≈°√–∑∫µàÕ«‘∂’™’«‘µ

·≈–°“√ª√–°Õ∫Õ“™’æ √«¡∑—Èß∑”„Àâ Ÿ≠‡ ’¬ß∫ª√–¡“≥„π

°“√¥Ÿ·≈√—°…“‚√§‰µ‡ ◊ËÕ¡¥â«¬«‘∏’≈â“ß‰µ‡ªìπ®”π«π¡“°

Õß§åª√–°Õ∫¢Õß·√à∏“µÿ„π°âÕππ‘Ë«∑’Ëæ∫„π·µà≈–

ª√–‡∑»‰¡à·µ°µà“ß°—π¡“°π—° „πª√–‡∑»‰∑¬ Tosukho-

wong ·≈–§≥–[3] »÷°…“Õß§åª√–°Õ∫¢Õß·√à∏“µÿ„π°âÕπ

π‘Ë«¢ÕßºŸâªÉ«¬π‘Ë«‰µ®“°∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬ æ∫«à“π‘Ë«

 à«π„À≠à‡ªìππ‘Ë«π‘Ë«‡π◊ÈÕº ¡ (√âÕ¬≈– 60) ∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ

π‘Ë«º ¡√–À«à“ß·§≈‡´’Ë¬¡ÕÕ°Õ´“‡≈µ·≈–·§≈‡´’Ë¬¡øÕ ‡øµ

·≈–‡¡◊ËÕ·∫àßπ‘Ë«µ“¡™π‘¥¢Õß·√à∏“µÿ∑’Ëæ∫¡“°∑’Ë ÿ¥„π°âÕπ

π‘Ë«æ∫«à“ π‘Ë«·§≈‡´’¬¡ÕÕ°´“‡≈µæ∫¡“°∑’Ë ÿ¥ (√âÕ¬≈– 73.8)

√Õß≈ß¡“§◊Õ π‘Ë«°√¥¬Ÿ√‘° (√âÕ¬≈– 16) π‘Ë«·§≈‡ ’́¬¡øÕ ‡øµ

(√âÕ¬≈– 5.5) ·≈–π‘Ë«·¡°π’‡ ’́¬¡·Õ¡‚¡‡π’¬¡øÕ ‡øµ (√âÕ¬

≈– 4.7) Õ¬à“ß‰√°Áµ“¡°âÕππ‘Ë«‰¡à‰¥âª√–°Õ∫¥â«¬·√à∏“µÿ‡æ’¬ß

Õ¬à“ß‡¥’¬« À≈“¬°“√»÷°…“æ∫«à“¡’ “√™’«‚¡‡≈°ÿ≈À≈“°À≈“¬

™π‘¥‡ªìπÕß§åª√–°Õ∫„π°âÕππ‘Ë«‡√’¬°«à“ stone matrix  “√

™’«‚¡‡≈°ÿ≈∑’Ëæ∫·≈–¡’°“√»÷°…“¡“°∑’Ë ÿ¥§◊Õ ‚ª√µ’π ¥—ßπ—Èπ

®÷ß‡™◊ËÕ«à“ “√™’«‚¡‡≈°ÿ≈‚¥¬‡©æ“–‚ª√µ’π¡’∫∑∫“∑ ”§—≠

„π°√–∫«π°“√°“√‡°‘¥π‘Ë«

ªí®®ÿ∫—π¬—ß‰¡à¡’Õß§å§«“¡√Ÿâæ◊Èπ∞“π ”À√—∫Õ∏‘∫“¬°≈‰°

°“√‡°‘¥π‘Ë«∑’Ë·∑â®√‘ß ‡π◊ËÕß®“°‰¡à “¡“√∂®”≈Õß°“√‡°‘¥π‘Ë«

„π¡πÿ…¬å‰¥â Õ¬à“ß‰√°Áµ“¡¡’§«“¡æ¬“¬“¡»÷°…“«‘®—¬À“

µâπ·∫∫¢Õß ‘Ëß¡’™’«‘µ„π∏√√¡™“µ‘∑’Ë¡’º≈÷°‡°‘¥¢÷Èπ„π√à“ß°“¬

µ≈Õ¥‡«≈“·≈–¡’√–∫∫°“√ ≈“¬º≈÷° ‡™àπ µ—«‰À¡∑’Ë°‘π„∫

À¡àÕπ‡ªìπÕ“À“√ ®–‡°‘¥º≈÷°·§≈‡´’¬¡ÕÕ°´“‡≈µª√‘¡“≥

¡“° ·µàµ—«‰À¡ “¡“√∂ ≈“¬º≈÷°∑’Ë‡°‘¥¢÷Èπ‰¥â ‚¥¬‰¡à‡ªìπ

Õ—πµ√“¬[4] ¥—ßπ—Èπ §«√»÷°…“·≈–‡√’¬π√Ÿâ°≈‰°‡À≈à“π’È‡æ◊ËÕ

À“·π«∑“ß°“√√—°…“·≈–ªÑÕß°—π°“√‡°‘¥π‘Ë«  °≈‰°°“√‡°‘¥

π‘Ë«„π§π∑’Ë¬Õ¡√—∫„πªí®®ÿ∫—π ‡™◊ËÕ«à“º≈÷°π‘Ë«®–‡°‘¥¢÷Èπ„π

ªí  “«–∑’Ë¡’§«“¡Õ‘Ë¡µ—«¬«¥¬‘Ëß¢Õß “√°àÕπ‘Ë« ‡™àπ ·§≈‡ ’́¬¡

ÕÕ°´“‡≈µ øÕ ‡øµ °√¥¬Ÿ√‘§ ‡ªìπµâπ ®“°π—Èπº≈÷°®–¡’

ªØ‘ —¡æ—π∏å°—∫‡´≈≈å∫ÿ∑àÕ‰µ °√–µÿâπ°“√º≈‘µ “√Õπÿ¡Ÿ≈Õ‘ √–

¢÷Èπ„π‡´≈≈å∫ÿ∑àÕ‰µ·≈–‡°‘¥¿“«–‡§√’¬¥®“°ÕÕ°´‘‡¥™—Ëπ

(oxidative stress)  àßº≈„Àâ‡°‘¥°“√∑”≈“¬·≈–∫“¥‡®Á∫

¢Õß‡´≈≈å∫ÿ∑àÕ‰µ  ´÷Ëß®–‡ªìπ·À≈àß„Àâº≈÷°‡≈Á°Ê ‡¢â“¡“‡°“–

µ‘¥‰¥â¥’¢÷Èπ ∑”„Àâº≈÷°µ‘¥§â“ß„π∑àÕ‰µ¡“°¢÷Èπ º≈÷°∑’Ëµ‘¥§â“ß

Õ¬Ÿà®–∂Ÿ°π”‡¢â“ Ÿà‡´≈≈å∫ÿ∑àÕ‰µ‡æ◊ËÕ¬àÕ¬ ≈“¬º≈÷°„π‰≈‚´‚´¡

º≈÷°∫“ß à«π®–∂Ÿ°¢π àßµàÕ‰ª¬—ß‡π◊ÈÕ‰µ‡°‘¥‡ªìπ Randallûs

plaque º≈÷°π‘Ë«®–°√–µÿâπ„Àâ‡´≈≈åÀ≈—Ëß “√‰´‚µ‰§πå·≈–

‡§‚¡‰§πå‡æ◊ËÕ¥÷ß¥Ÿ¥‡´≈≈åµà“ßÊ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫ ‡™àπ

·¡§‚§√ø“® ‡¢â“¡“®—∫°‘πº≈÷°π‘Ë« ∑”„Àâ‡°‘¥¿“«–‡§√’¬¥®“°

ÕÕ°´‘‡¥™—Ëπ·≈–°“√Õ—°‡ ∫ Ÿß¡“°¢÷Èπ  àß‡ √‘¡°“√‡®√‘≠

¢Õßº≈÷°·≈–°àÕµ—«‡ªìπ nidus ·≈–°≈“¬‡ªìπ°âÕππ‘Ë«„π

∑’Ë ÿ¥[5-6] ·≈–‡¡◊ËÕ‡°‘¥°“√Õ—°‡ ∫‡√◊ÈÕ√—ß ®–°√–µÿâπ„Àâ‡°‘¥

æ—ßº◊¥„π‰µ (renal fibrosis) µ“¡¡“ ·≈– àßº≈„Àâ

ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ≈¥≈ß·≈–‡ ’Ë¬ßµàÕ¿“«–

‰µ«“¬‡√◊ÈÕ√—ß

º≈°“√»÷°…“¢Õß Boonla ·≈–§≥–[7] ¬◊π¬—π«à“

ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’¿“«–‡§√’¬¥®“°ÕÕ°´‘‡¥™—Ëπ Ÿß°«à“°≈ÿà¡

§πª°µ‘ ·≈–√–¥—∫§«“¡‡§√’¬¥®“°ÕÕ°´‘‡¥™—Ëπ∑’Ë Ÿß¢÷Èπ

 —¡æ—π∏å°—∫°“√∫“¥‡®Á∫¢Õß∑àÕ‰µ∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ¥â«¬ ·≈–‡¡◊ËÕ

‡√Á«Ê π’È Boonla ·≈–§≥–[8-9] √“¬ß“π«à“ºŸâªÉ«¬‚√§π‘Ë«‰µ

¡’ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µµË”≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ

‡∑’¬∫°—∫§πª°µ‘ æ∫°“√Õ—°‡ ∫·≈–æ—ßº◊¥‡°‘¥¢÷Èπ„π‡π◊ÈÕ‡¬◊ËÕ

‰µ¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ ·≈–√–¥—∫æ¬“∏‘ ¿“æ¥—ß°≈à“« —¡æ—π∏å

°—∫ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ∑’Ë‡ ◊ËÕ¡≈ß √“¬ß“π°“√

»÷°…“‚ª√µ’π„π°âÕππ‘Ë« æ∫«à“‚ª√µ’π∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥„π°âÕπ

π‘Ë«§◊Õ ‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫ ‡™àπ myeloperoxi-

dase, alpha-defensin and calgranulin[10,11] · ¥ß„Àâ

‡ÀÁπ«à“‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫¡’∫∑∫“∑ ”§—≠„π

°√–∫«π°“√‡°‘¥π‘Ë« ·≈–°“√µ√«®«—¥‚ª√µ’π‡À≈à“π’Èπà“®–

„™â‡ªìπµ—«∫àß™’È¢Õßπ‘Ë«‰¥â (stone biomarker)

§“≈‚ª√‡∑§µ‘π (calprotectin) ‡ªìπ‚ª√µ’π∑’Ë‡°‘¥®“°

°“√√«¡µ—«°—π (heterodimer) ¢Õß‚ª√µ’π calgranulin A

(S100A8 À√◊Õ MRP8) ·≈– calgranuline B (S100A9

À√◊Õ MRP14) ®—¥Õ¬Ÿà„π°≈ÿà¡ S100 Family ¡’¢π“¥ 20-24
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kDa ¡’ ¡∫—µ‘®—∫°—∫·§≈‡´’Ë¬¡ (calcium binding protein)

§“≈‚ª√‡∑§µ‘π¡’™◊ËÕ‡√’¬°Õ◊Ëπ ‰¥â·°à S100A8/A9, MRP8/14

·≈– 27E10 antigen §“≈‚ª√‡∑§µ‘π¡’∫∑∫“∑ ”§—≠

„π°√–∫«π°“√Õ—°‡ ∫  à«π„À≠à √â“ß·≈–À≈—Ëß®“°‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥π‘«‚∑√øî≈ (neutrophils)[12] ·≈–¬—ßæ∫

‰¥â„π‚¡‚π‰´µå (monocytes) ·¡‚§√ø“® (macrophages)

·≈–‡´≈≈å∫ÿÀ≈Õ¥‡≈◊Õ¥ (endothelial cells)[13] ¡’√“¬ß“π

«à“æ∫‚ª√µ’π calgranulin „π°âÕππ‘Ë«·≈–ªí  “«–¢ÕßºŸâªÉ«¬

‚√§π‘Ë«‰µ[14,15]  °“√»÷°…“¢Õß Pillay ·≈–§≥–æ∫°“√

· ¥ßÕÕ°¢Õß calgranulin „π‡π◊ÈÕ‡¬◊ËÕ‰µ ·≈– calgranulin

„πªí  “«–¡’∫∑∫“∑¬—∫¬—Èß°“√‡°‘¥º≈÷°·§≈‡ ’́Ë¬¡ÕÕ°´“‡≈µ

[16]  Merchant ·≈–§≥–[10] √“¬ß“π«à“ S100A8 ·≈–

S100A9 ‡ªìπ‚ª√µ’π∑’Ëæ∫‰¥â∫àÕ¬ (high abundant protein)

„π°âÕππ‘Ë« ¢âÕ¡Ÿ≈‡À≈à“π’È∫àß™’È«à“∑—Èß S100A8 ·≈– S100A9

¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√°àÕπ‘Ë« „πªí®®ÿ∫—π S100A8/

A9 À√◊Õ§“≈‚ª√‡∑§µ‘π π‘¬¡„™â‡ªìπµ—«∫àß™’È¿“«–Õ—°‡ ∫

(inflammatory marker)[13] ·≈–æ∫«à“ºŸâªÉ«¬‚√§∑’Ë —¡æ—π∏å

°—∫°“√Õ—°‡ ∫¡’√–¥—∫¢Õß§“≈‚ª√‡∑§µ‘π„πæ≈“ ¡“¢Õß Ÿß

°«à“ª°µ‘[17-21] Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“π°“√«—¥√–¥—∫

¢Õß§“≈‚ª√‡∑§µ‘π„π‡≈◊Õ¥·≈–ªí  “«–¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ

ß“π«‘®—¬π’È¡’«—µÿ∂ÿª√– ß§å ‡æ◊ËÕµ√«®«—¥√–¥—∫§“≈‚ª√

‡∑§µ‘π„πæ≈“ ¡“·≈–ªí  “«– (plasma and urinary

calprotectin) ¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ «‘‡§√“–Àå§«“¡ —¡æ—π∏å

°—∫ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ ·≈–ª√–‡¡‘πª√–‚¬™πå

„π∑“ß§≈‘π‘°¢Õß°“√µ√«®«—¥§“≈‚ª√‡∑§µ‘π

«‘∏’¥”‡π‘π°“√«‘®—¬
°≈ÿà¡ª√–™“°√µ—«Õ¬à“ß·≈– “√µ—«Õ¬à“ß
°≈ÿà¡ª√–™“°√µ—«Õ¬à“ß∑’Ë»÷°…“„πß“π«‘®—¬π’È ·∫àß‡ªìπ 2

°≈ÿà¡ §◊Õ °≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ®”π«π 103 √“¬ ‚¥¬‡ªìπ

‡æ»™“¬À√◊Õ‡æ»À≠‘ß Õ“¬ÿ 18 ªï¢÷Èπ‰ª ‰¥â√—∫°“√«‘π‘®©—¬

«à“‡ªìπ‚√§π‘Ë«‰µ®“°¢âÕ¡Ÿ≈¿“æ∂à“¬√—ß ’‡ÕÁ°´å (KUB X-ray

film) À√◊Õ§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß∑’Ë‰µ (ultrasonography of

kidneys) À√◊Õ¿“æ∂à“¬√—ß ’æ√âÕ¡°“√©’¥ ’‡¢â“‡ âπ‡≈◊Õ¥

(intravenous pyelogram) (·≈–) ‡¢â“√—∫°“√ºà“µ—¥À√◊Õ

 ≈“¬π‘Ë«„π‚√ßæ¬“∫“≈»Ÿπ¬å √√æ ‘∑∏‘ª√– ß§å ®—ßÀ«—¥

Õÿ∫≈√“™∏“π’ ·≈–‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  à«π°≈ÿà¡∑’Ë Õß

§◊Õ°≈ÿà¡§«∫§ÿ¡´÷Ëß‡ªìπÕ“ “ ¡—§√∑’ËÕ“»—¬„π®—ßÀ«—¥Õÿ∫≈-

√“™∏“π’ ·≈–°√ÿß‡∑æ¡À“π§√ ¡’Õ“¬ÿ·≈–‡æ»∑’Ëµ√ß°—∫

°≈ÿà¡µ—«Õ¬à“ßºŸâªÉ«¬‚√§π‘Ë«‰µ (age and sex matched

controls) ·≈–‰¡à¡’ ‚√§ª√–®”µ—« ®”π«π 87 √“¬ ‚¥¬

Õ“ “ ¡—§√‰¥â√—∫°“√µ√«®§—¥°√Õß‚¥¬µ√«®ªí  “«–

(urinalysis) §√’‡Õµ‘π’π„πæ≈“ ¡“ µ√«®¥â«¬§≈◊Ëπ‡ ’¬ß

§«“¡∂’Ë Ÿß‰µ ·≈–º≈°“√µ√«®¥—ß°≈à“«Õ¬Ÿà„π‡°≥±åª°µ‘

°≈ÿà¡ª√–™“°√µ—«Õ¬à“ß ·≈–°≈ÿà¡§«∫§ÿ¡ ®–‰¥â√—∫°“√

‡°Á∫ “√µ—«Õ¬à“ß‡≈◊Õ¥‡¡◊ËÕß¥Õ“À“√Õ¬à“ßπâÕ¬ 8 ™—Ë«‚¡ß

(fasting heparinized blood) ·≈–‡°Á∫ªí  “«– ≥ ‡«≈“

„¥‡«≈“Àπ÷Ëß„π™à«ß‡™â“ (midstream morning spot urine)

‚¥¬π”µ—«Õ¬à“ß‡≈◊Õ¥¡“ªíòπ‡À«’Ë¬ß∑’Ë 3,000 rpm ‡ªìπ‡«≈“ 10

π“∑’ ·≈â«‡°Á∫ “√µ—«Õ¬à“ßæ≈“ ¡“ ·≈–ªí  “«–∑’Ë -20 oC

‡æ◊ËÕ√Õ°“√«‘‡§√“–ÀåµàÕ‰ª

°“√«‘‡§√“–Àå∑“ßÀâÕßªØ‘∫—µ‘°“√
µ—«Õ¬à“ßæ≈“ ¡“·≈–ªí  “«–π”‰ª«‘‡§√“–Àå§“≈‚ª√-

‡∑§µ‘π¥â«¬«‘∏’ ELISA (Hycult˙ Biotech, Uden, Nether-

land) «‘‡§√“–Àåª√‘¡“≥§√’‡Õµ‘π’π µ“¡À≈—°°“√¢Õß Jaffe

§”π«≥§à“ estimated glomerular filtration rate (eGFR)

µ“¡ Ÿµ√ The Chronic Kidney Disease Epidemiology

Collaboration (CKD-EPI) equation[22] ·≈–µ√«®«—¥√–¥—∫

total antioxidant status (TAS) „πªí  “«–‚¥¬ 2,2-

diphenyl-1-picrylhydrazyl (DPPH) method[23]

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
º≈°“√«‘®—¬· ¥ß¢âÕ¡Ÿ≈‡ªìπ§à“‡©≈’Ë¬ (mean) ·≈–§à“

‡∫’Ë¬ß‡∫π¡“µ√∞“π (standard deviation, SD)  ”À√—∫¢âÕ¡Ÿ≈

∑’Ë°√–®“¬µ—«ª°µ‘ ·≈–· ¥ß‡ªìπ median ·≈– interquartile

range (IQR)  ”À√—∫¢âÕ¡Ÿ≈∑’Ë°√–®“¬µ—«‰¡àª°µ‘ ‡ª√’¬∫‡∑’¬∫

§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈ Õß°≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π‚¥¬

Student t-test À√◊Õ Mann-Whitney test µ“¡§«“¡

‡À¡“– ¡¢Õß¢âÕ¡Ÿ≈ «‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß Õß

µ—«·ª√‚¥¬ Spearmanûs rank correlation test °”Àπ¥

π—¬ ”§—≠∑’Ë P < 0.05

º≈°“√«‘®—¬
°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ®”π«π 103 √“¬ Õ“¬ÿ‡©≈’Ë¬ 51.84

+ 11.86 ªï ·∫àß‡ªìπ‡æ»™“¬ 83 √“¬ (√âÕ¬≈– 80.0) ‡æ»
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À≠‘ß 20 √“¬ (√âÕ¬≈– 20.0) ·≈–°≈ÿà¡§«∫§ÿ¡®”π«π 87

√“¬ Õ“¬ÿ‡©≈’Ë¬ 56.83 + 14.00 ªï ·∫àß‡ªìπ‡æ»™“¬ 43 √“¬

(√âÕ¬≈– 49.1) ‡æ»À≠‘ß 44 √“¬ (√âÕ¬≈– 50.9) (µ“√“ß

∑’Ë 1) §à“¥—™π’¡«≈°“¬ (body mass index, BMI) „π°≈ÿà¡

ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 22.5 + 3.7 kg/m2 ·≈–„π

°≈ÿà¡§«∫§ÿ¡‡∑à“°—∫ 23.6 + 3.3 kg/m2 Õ“¬ÿ·≈–‡æ»√–À«à“ß

°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ·≈–°≈ÿà¡§«∫§ÿ¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠ ¥—ßπ—Èπ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈∑“ß§≈‘π‘°√–À«à“ß°≈ÿà¡

·≈–≈¥º≈ (confounding effect) ¢ÕßÕ“¬ÿ·≈–‡æ» §≥–

«‘®—¬‰¥â§—¥‡≈◊Õ°°≈ÿà¡§«∫§ÿ¡∑’Ë¡’‡æ»·≈–Õ“¬ÿ„°≈â‡§’¬ß°—∫°≈ÿà¡

ºŸâªÉ«¬‚√§π‘Ë«‰µ ®”π«π 62 √“¬ ‚¥¬¡’Õ“¬ÿ‡©≈’Ë¬ 55.71 +

12.69 ªï ·∫àß‡ªìπ‡æ»™“¬ 42 √“¬ (√âÕ¬≈– 67.7) ‡æ»À≠‘ß

20 √“¬ (√âÕ¬≈– 32.3) Õ“¬ÿ‡©≈’Ë¬·≈– —¥ à«π‡æ»√–À«à“ß

°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ·≈–°≈ÿà¡§«∫§ÿ¡ (age, sex and BMI

matched controls) ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß

∑’Ë 1)

„π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ‡ªìππ‘Ë«∑÷∫· ß 102 (√âÕ¬≈–

99) √“¬ ·≈–π‘Ë«‰¡à∑÷∫· ß 1 (√âÕ¬≈– 1) √“¬ ‡¢â“√—∫°“√

√—°…“¥â«¬«‘∏’ Extracorporeal shock wave lithotripsy

(ESWL) 78 (√âÕ¬≈– 75.7) √“¬ Percutaneous Nephro-

lithotomy (PCNL) 8 (√âÕ¬≈– 7.7) √“¬ ºà“µ—¥‡ªî¥ (Opened

stone surgery) 16 (√âÕ¬≈– 15.5) √“¬ ·≈– DJ stent

1 (√âÕ¬≈– 1.1) √“¬

º≈°“√«‘‡§√“–Àå∑“ßÀâÕßªÆ‘∫—µ‘°“√¢Õß°≈ÿà¡ºŸâªÉ«¬

‚√§π‘Ë«‰µ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬

‚√§π‘Ë«‰µ¡’§à“ plasma creatinine  Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠ (P < 0.001) ¢≥–∑’Ë°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’

§à“ eGFR µË”°«à“°≈ÿà¡§«∫§ÿ¡  Õ¬à“ß¡’π—¬ ”§—≠ (P = 0.001)

(µ“√“ß∑’Ë 1) ‡™àπ‡¥’¬«°—π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë

¡’Õ“¬ÿ ‡æ» ·≈– BMI µ√ß°—π (age, sex and BMI matched

controls, n = 62) æ∫«à“√–¥—∫ plasma creatinine „π

°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (P =

0.005) ·≈–§à“ eGFR µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠

(P = 0.007) (µ“√“ß∑’Ë 1) ¢âÕ¡Ÿ≈«‘®—¬π’È· ¥ß„Àâ‡ÀÁπ«à“¿“æ

√«¡¢Õßª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ„πºŸâªÉ«¬‚√§π‘Ë«‰µ‰∑¬

µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠

√–¥—∫ plasma calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ

 Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡ Õ¬à“ß¡’π—¬ ”§—≠ (P < 0.001) (√Ÿª∑’Ë

1A) ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ plasma calprotectin √–À«à“ß

∑—Èß Õß°≈ÿà¡∑’Ë¡’‡æ»·≈–Õ“¬ÿµ√ß°—π·≈â« æ∫«à“√–¥—∫ plasma

calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠ (724.34 + 333.08 vs. 457.63 + 218.65

ng/ml, P < 0.001) (√Ÿª∑’Ë 1B) ·≈–‡¡◊ËÕ«—¥√–¥—∫ urinary

calprotectin æ∫º≈§≈â“¬§≈÷ß°—π §◊Õ √–¥—∫ urinary

calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠ (P < 0.001) (√Ÿª∑’Ë 1C) πÕ°®“°π’È¬—ßæ∫

§«“¡ —¡æ—π∏å‡™‘ß∫«°√–À«à“ß plasma calprotectin ·≈–

uriinary calprotectin (Spearmanûs rho = 0.335, P =

0.046)

πÕ°®“°π’È‡¡◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß plasma

calprotectin °—∫¿“«–§«“¡‡ ◊ËÕ¡¢ÕßÀπâ“∑’Ë‰µ‚¥¬„™âµ—«∫àß

™’È plasma creatinine ·≈– eGFR °—∫æ∫§«“¡ —¡æ—π∏å

‡™‘ß∫«°√–À«à“ß plasma calprotectin °—∫ plasma creati-

nine (Spearmanûs rho = 0.329, P < 0.001) ·≈–æ∫

Clinical characteristics Nephrolithiasis              Healthy controls                  P values
All Matched* All Matched*

Number of subjects 103 87 62
Male/Female 83/20 43/44 42/20 <0.001 0.062
Age (years) 51.84 + 11.86 56.83 + 14.00 55.71 + 12.69 0.009 0.050
BMI (kg/m2) 22.54 + 3.71 23.56 + 3.36 23.51 + 3.51 0.055 0.108
Plasma creatinine (mg/dl) 1.51 + 1.46 0.87 + 0.22 0.93 + 0.22 <0.001 0.005
eGFR (ml/min/1.73 m2) 71.81 + 30.67 85.11 + 17.41 84.41 + 17.29 0.001 0.007

* age, sex and BMI matched controls

µ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª·≈–º≈°“√«‘‡§√“–Àå∑“ßÀâÕßªÆ‘∫—µ‘°“√¢Õß°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ·≈–°≈ÿà¡§«∫§ÿ¡´÷Ëß‡ªìπ§π∑’Ë¡’ ÿ¢¿“æ¥’
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√Ÿª∑’Ë 1 · ¥ß√–¥—∫ plasma ·≈– urinary calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ A: plasma calprotectin „π
°≈ÿà¡µ—«Õ¬à“ßª√–™“°√∑ÿ°√“¬∑’Ë»÷°…“ æ∫√–¥—∫ plasma calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’
π—¬ ”§—≠ (P < 0.001) B: plasma calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ‡ª√’¬∫‡∑’¬∫°—∫ age, sex and BMI matched
healthy controls √–¥—∫ plasma calprotectin „π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (P < 0.001)
C: urinary calprotectin ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡§«∫§ÿ¡ 31 √“¬ ·≈–°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë« 18 √“¬ æ∫«à“ urinary calprotectin
„π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“„π°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (P < 0.001)

√Ÿª∑’Ë 2 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß plasma calprotectin ·≈–µ—«∫àß™’Èª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ eGFR æ∫§«“¡ —¡æ—π∏å
‡™‘ß≈∫√–À«à“ß plasma calprotectin °—∫ eGFR (Spearmanûs rho = -0.256, P = 0.001)
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§«“¡ —¡æ—π∏å‡™‘ß≈∫√–À«à“ß plasma calprotectin °—∫

eGFR (Spearman’s rho = -0.256, P = 0.001) (√Ÿª∑’Ë 2)

‡π◊ËÕß®“°ªí®®ÿ∫—π¬—ß‰¡à¡’√“¬ß“π§à“Õâ“ßÕ‘ß (cutoff) ¢Õß

√–¥—∫ plasma calprotectin „π§π‰∑¬ °“√»÷°…“π’È ‰¥â

«‘‡§√“–Àå∑“ß ∂‘µ‘ Receiver operating characteristic

(ROC) analysis ‡æ◊ËÕÀ“§à“Õâ“ßÕ‘ß¢Õß√–¥—∫ plasma calpro-

tectin ∑’Ë‡À¡“– ¡ ·≈–ª√–‡¡‘π§ÿ≥§à“¢Õß°“√µ√«®«—¥√–¥—∫

plasma calprotectin  ”À√—∫„™â„π°“√·¬°°≈ÿà¡ºŸâªÉ«¬‚√§

π‘Ë«‰µ®“°§πª°µ‘ º≈°“√«‘‡§√“–Àå ROC curve analysis

¢Õß°“√µ√«®«—¥√–¥—∫ plasma calprotectin „π°≈ÿà¡ºŸâªÉ«¬

‚√§π‘Ë«‰µ (n = 103) ·≈–°≈ÿà¡§«∫§ÿ¡ (n = 62) ‰¥â§à“æ◊Èπ∑’Ë

„µâ°√“ø (area under curve, AUC) ‡∑à“°—∫ 0.739 (95%

CI; 0.663-0.815) §≥–«‘®—¬‡≈◊Õ°§à“Õâ“ßÕ‘ß∑’Ë‡À¡“– ¡¢Õß

√–¥—∫ plasma calprotectin ∑’Ë 430 ng/ml π—Ëπ§◊Õº≈°“√

µ√«®«—¥‡ªìπ∫«°‡¡◊ËÕ¡’§à“ plasma calprotectin > 430 ng/

ml ®”π«πºŸâªÉ«¬‚√§π‘Ë«‰µ∑’Ë¡’√–¥—∫ plasma calprotectin

 Ÿßº‘¥ª°µ‘ („Àâº≈∫«°) ¡’√âÕ¬≈– 83.5 (86/103) ¢≥–∑’Ë

®”π«π¢Õß°≈ÿà¡§«∫§ÿ¡∑’Ë¡’√–¥—∫ plasma calprotectin  Ÿß

º‘¥ª°µ‘¡’‡æ’¬ß√âÕ¬≈– 50 (31/62) (µ“√“ß∑’Ë 2)

‡¡◊ËÕ§”π«≥§à“°“√«‘π‘®©—¬ (diagnostic values) ¢Õß

°“√µ√«®«—¥√–¥—∫ plasma calprotectin ‚¥¬„™â§à“Õâ“ßÕ‘ß

430 ng/ml ‰¥â§à“§«“¡‰« (sensitivity) ·≈–§à“§«“¡®”‡æ“–

(specificity) ‡∑à“°—∫√âÕ¬≈– 83.5 ·≈–√âÕ¬≈– 50 µ“¡≈”¥—∫

§à“∑”π“¬º≈∫«° (positive predictive value) ‡∑à“°—∫√âÕ¬≈–

73.50 §à“∑”π“¬º≈≈∫ (negative predictive value) ‡∑à“°—∫

√âÕ¬≈– 64.58 ·≈–§à“§«“¡∂Ÿ°µâÕß¢Õß°“√«‘π‘®©—¬ (Accu-

racy) ‡∑à“°—∫√âÕ¬≈– 70.91 (µ“√“ß∑’Ë 2)

°“√Õ¿‘ª√“¬º≈
ß“π«‘®—¬π’Èæ∫«à“√–¥—∫ plasma calprotectin „π°≈ÿà¡

ºŸâªÉ«¬‚√§π‘Ë«‰µ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ ·≈–√–¥—∫

plasma calprotectin ∑’Ë Ÿß¢÷Èπ —¡æ—π∏å°—∫ª√– ‘∑∏‘¿“æ

°“√∑”ß“π¢Õß‰µ∑’Ë‡ ◊ËÕ¡≈ß ‡π◊ËÕß®“° calprotectin À√◊Õ

S1000A8/A9 ‡ªìπ‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫ —ß‡§√“–Àå

®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ¢âÕ¡Ÿ≈«‘®—¬„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“

ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’√–¥—∫°“√Õ—°‡ ∫ Ÿß¢÷Èπ ®“°ß“π«‘®—¬¢Õß

§≥–«‘®—¬‡¡◊ËÕ‡√Á«Êπ’È æ∫«à“‰µ∑’Ë¡’π‘Ë«¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ

(stone-containing kidneys) ¡’°“√Õ—°‡ ∫‡°‘¥¢÷Èπ ¡’

‡¡Á¥‡≈◊Õ¥¢“«®”π«π¡“°„π‡π◊ÈÕ‡¬◊ËÕ‰µ∑’ËÕ¬Ÿàµ‘¥°—∫°âÕππ‘Ë« ·≈–

¡’√–¥—∫¢Õß “√µ—«°≈“ß°“√Õ—°‡ ∫ monocyte chemo-

attractant protein 1 ·≈– interleukin-6 „π‡π◊ÈÕ‡¬◊ËÕ‰µ Ÿß

°«à“ª°µ‘[8] §≥–«‘®—¬‡™◊ËÕ«à“√–¥—∫ plasma calprotectin ∑’Ë

 Ÿß¢÷Èππà“®– –∑âÕπ∂÷ß√–¥—∫°“√Õ—°‡ ∫„π‰µ¢ÕßºŸâªÉ«¬

„πªí®®ÿ∫—π¬Õ¡√—∫°—π«à“ calprotectin ‡ªìπµ—«∫àß™’È

¿“«–Õ—°‡ ∫∑’Ë ”§—≠·≈–æ∫«à“¡’√–¥—∫ Ÿß¢÷Èπ„πæ≈“ ¡“¢Õß

ºŸâªÉ«¬‚√§µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫ Malickova ·≈–

§≥– æ∫«à“ºŸâªÉ«¬‚√§‰µ«“¬√–¬– ÿ¥∑â“¬ (End-stage renal

disease) ¡’√–¥—∫ plasma calprotectin  Ÿß°«à“§πª°µ‘Õ¬à“ß

¡’π—¬ ”§—≠ ·µà‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¢Õß

plasma calprotectin °àÕπ·≈–À≈—ß°“√øÕ°‡≈◊Õ¥[18]

√“¬ß“π«‘®—¬„πºŸâªÉ«¬‚√§Õâ«π (obesity) ́ ÷Ëß®—¥«à“¡’°“√Õ—°‡ ∫

√–¥—∫µË” (low-grade systemic inflammation) æ∫«à“¡’

√–¥—∫ plasma calprotectin  Ÿß°«à“§πª°µ‘‡™àπ°—π ·≈–

¬—ßæ∫§«“¡ —¡æ—π∏å‡™‘ß∫«°√–À«à“ß plasma calprotectin

°—∫§à“ BMI[19] √“¬ß“π«‘®—¬„πºŸâªÉ«¬ª≈Ÿ°∂à“¬‰µ∑’Ë¡’¿“«–

Plasma calprotectin test Nephrolithiasis (%) Healthy controls (%) Total

- Positive (> 430 ng/ml) 86 (83.5) 31(50.0) 117
- Negative (< 430 ng/ml) 17 (16.5) 31 (50.0) 48

Total 103 (100) 62 (100) 165

Sensitivity 83.50%
Specificity 50.00%
Positive predictive value 73.50%
Negative predictive value 64.58%
Accuracy of test 70.91%

µ“√“ß∑’Ë 2 º≈°“√®”·π°°≈ÿà¡ª√–™“°√µ“¡§à“ cutoff ¢Õß plasma calprotectin ·≈–§à“°“√«‘π‘®©—¬ (diagnostic values)
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allograft rejection æ∫«à“¡’√–¥—∫ serum MRP8/14  Ÿß

¢÷Èπ·≈–‡ πÕ«à“ MRP8/14 À√◊Õ calprotectin ‡ªìπµ—«∫àß™’È

∑’Ë¡’§«“¡‰« Ÿß‡À¡“– ¡ ”À√—∫„™â„π°“√µ‘¥µ“¡º≈°“√ª≈Ÿ°

∂à“¬Õ«—¬«–[20] „πºŸâªÉ«¬«—≥‚√§ªÕ¥ (pulmonary tuber-

culosis)[24] ·≈–ºŸâªÉ«¬µ—∫ÕàÕπÕ—°‡ ∫‡©’¬∫æ≈—π (acute

pancreatitis)[25] æ∫«à“¡’√–¥—∫ plasma calprotectin  Ÿß

°«à“§πª°µ‘‡™àπ°—π πÕ°®“°π’È plasma S100A8/A9 ¬—ßæ∫

 Ÿß¢÷Èπ„πºŸâªÉ«¬‰ âµ‘ËßÕ—°‡ ∫‡©’¬∫æ≈—π (acute appendicitis)

·≈–‡ πÕ«à“πà“®–„™â‡ªìπµ—«∫àß™’È „π°“√«‘π‘®©—¬‰¥â[26,27]

Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à‡§¬¡’°“√»÷°…“√–¥—∫ plasma calpro-

tectin „πºŸâªÉ«¬‚√§π‘Ë«‰µ¡“°àÕπ °“√»÷°…“π’È‡ªìπ°“√»÷°…“

·√°∑’Ë· ¥ß„Àâ‡ÀÁπ«à“√–¥—∫ plasma calprotectin  Ÿß¢÷Èπ

„πºŸâª«¬‚√§π‘Ë«‰µ ·≈–‡¡◊ËÕ«‘‡§√“–Àå§ÿ≥§à“„π°“√«‘π‘®©—¬¢Õß

plasma creatinine æ∫«à“¡’§à“ area under ROC curve

‡∑à“°—∫ 0.739 (95% CI; 0.663-0.815) ∫àß™’È«à“ plasma

calprotectin  “¡“√∂π”¡“„™â‡ªìπµ—«∫àß™’È°“√«‘π‘®©—¬‰¥â„π

√–¥—∫ª“π°≈“ß (adequate diagnostic potential) ‚¥¬¡’

§à“§«“¡‰«¢Õß°“√µ√«®«—¥∑’Ë√âÕ¬≈– 84 ·≈–§à“§«“¡®”‡æ“–

√âÕ¬≈– 50  (AUC = 0.5 ∫àß™’È«à“‰¡à “¡“√∂„™â‡ªìπ biomarker

„π°“√®”·π°ºŸâªÉ«¬ÕÕ°®“°§πª°µ‘‰¥â ¢≥–∑’Ë AUC = 1.0

®—¥‡ªìπ perfect biomarker ∑’Ë “¡“√∂®”·π°ºŸâªÉ«¬ÕÕ°

®“°§πª°µ‘‰¥âÕ¬à“ß ¡∫Ÿ√≥å §à“§«“¡‰«·≈–§«“¡®”‡æ“–

‡∑à“°—∫√âÕ¬≈– 100)

Worcester ·≈–§≥–[28] √“¬ß“π«à“ºŸâªÉ«¬‚√§π‘Ë«‰µ

¡’§à“ creatinine clearance µË”°«à“§πª°µ‘ · ¥ß«à“ºŸâªÉ«¬

¡’ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ‚¥¬√«¡µË”≈ß  Õ¥§≈âÕß

°—∫ß“π«‘®—¬∑’Ëºà“π¡“¢Õß§≥–«‘®—¬√«¡∑—Èßß“π«‘®—¬π’È∑’Ëæ∫

«à“ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’§à“ plasma creatinine  Ÿß¢÷Èπ·≈–

corrected creatinine clearance µË”≈ß°«à“ª°µ‘ æ∫°“√

Õ—°‡ ∫·≈–æ—ßº◊¥‡°‘¥¢÷Èπ„π‡π◊ÈÕ‡¬◊ËÕ‰µ∑’Ë¡’°âÕππ‘Ë« ·≈–√–¥—∫

°“√Õ—°‡ ∫·≈–æ—ßº◊¥∑’Ë‡°‘¥¢÷Èπ —¡æ—π∏å°—∫ª√– ‘∑∏‘¿“æ°“√

∑”ß“π¢Õß‰µ∑’ËµË”≈ß[8,9] º≈°“√«‘®—¬§√—Èßπ’Èæ∫§«“¡ —¡æ—π∏å

√–À«à“ß plasma calprotectin ∑’Ë Ÿß¢÷Èπ°—∫ª√– ‘∑∏‘¿“æ

°“√∑”ß“π¢Õß‰µ∑’Ë‡ ◊ËÕ¡≈ß (plasma creatinine  Ÿß¢÷Èπ ·≈–

eGFR ≈¥≈ß) · ¥ß«à“ calptrotectin πà“®–¡’·À≈àß°”‡π‘¥

¡“®“°‰µ∑’Ë¡’°“√Õ—∫‡ ∫ ¥—ßπ—Èπ°“√«—¥√–¥—∫ plasma cal-

protectin πà“®–¡’ª√–‚¬™πå„π°“√™à«¬ª√–‡¡‘πª√– ‘∑∏‘¿“æ

°“√∑”ß“π¢Õß‰µ·≈–æ¬“∏‘ ¿“æ„π‰µ¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ‰¥â

πÕ°®“°π’È ¬—ß¡’√“¬ß“π°“√ æ∫‚ª√µ’π calgranulin

A (S1000A8) ·≈– calgranulin B (S100A9) ª√‘¡“≥

¡“°„π°âÕππ‘Ë« (stone matrix)[6,11,29,30] ®÷ß‡™◊ËÕ«à“

calprotectin ¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√‡°‘¥π‘Ë«  Pillay

·≈–§≥–æ∫«à“ calgranulin  “¡“√∂¬—∫¬—Èß°“√‡°‘¥º≈÷°

·§≈‡´’Ë¬¡ÕÕ°´“‡≈µ‰¥â ·≈–æ∫°“√· ¥ßÕÕ°¢Õß calgra-

nulin „π‡π◊ÈÕ‡¬◊ËÕ‰µ·≈–‡´≈≈å∫ÿ∑àÕ‰µ‡æ“–‡≈’È¬ß (renal tubular

epithelial cell line)[16] Bergsland ·≈–§≥– æ∫«à“‚ª√µ’π

calgranulin B À≈—ËßÕÕ°¡“„πªí  “«–¢ÕßºŸâªÉ«¬‚√§π‘Ë«‰µ

 Ÿß°«à“„πªí  “«–¢Õß§πª°µ‘[15]  Õ¥§≈âÕß°—∫º≈°“√»÷°…“

π’È∑’Ëæ∫√–¥—∫ urinary calprotectin  Ÿß„πºŸâªÉ«¬‚√§π‘Ë«‰µ

Õ¬à“ß‰√°Áµ“¡®”π«πµ—«Õ¬à“ß∑’Ëµ√«®«—¥ urinary calprotectin

„πß“π«‘®—¬π’È¬—ßπâÕ¬Õ¬Ÿà ®÷ß§«√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª‡æ◊ËÕ

¬◊π¬—πº≈„π°≈ÿà¡µ—«Õ¬à“ß∑’Ë„À≠à¢÷Èπ ·≈–ª√–‡¡‘πÀ“§ÿ≥§à“

∑“ß§≈‘π‘°¢Õß urinary calprotectin

 √ÿªº≈°“√«‘®—¬
°“√»÷°…“π’È‡ªìπ°“√»÷°…“·√°∑’Ë· ¥ß„Àâ‡ÀÁπ§«“¡

 —¡æ—π∏å√–À«à“ß°“√‡ªìππ‘Ë«‰µ°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß‚ª√µ’π

calprotectin „π‡≈◊Õ¥ ·≈–æ∫«à“√–¥—∫ calprotectin ∑’Ë Ÿß

¢÷Èπ —¡æ—π∏å°—∫ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‰µ∑’Ë≈¥≈ß §≥–

«‘®—¬‡™◊ËÕ«à“√–¥—∫ calprotectin ∑’Ë Ÿß¢÷Èππà“®–¡“®“°°“√

Õ—°‡ ∫„π‰µ¢ÕßºŸâªÉ«¬ ·≈–°“√µ√«®«—¥ plasma calpro-

tectin πà“®–π”¡“„™âª√–‚¬™πå∑“ß§≈‘π‘°‡ªìπµ—«∫àß™’È‡æ‘Ë¡‡µ‘¡

„π°“√«‘π‘®©—¬‚√§π‘Ë«‰µ·≈–ª√–‡¡‘π√–¥—∫°“√Õ—°‡ ∫„π‰µ‰¥â

Õ¬à“ß‰√°Áµ“¡‚ª√µ’π calprotectin ‡ªìπ inflammatory

protein ∑’Ëæ∫ Ÿß¢÷Èπ„πÀ≈“¬‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫

√«¡∑—Èß‚√§¡–‡√Áß≈”„ â„À≠à·≈–µ—∫ÕàÕπ ¥—ßπ—Èπ·¡â°“√µ√«®

«—¥ plasma calprotectin ®–„Àâ§à“ sensitivity  Ÿß·µà¡’§à“

specificity µË” ®÷ßµâÕß√–¡—¥√–«—ß„π°“√„™â‡æ◊ËÕ°“√«‘π‘®©—¬

§≥–«‘®—¬µ—Èß ¡¡ÿµ‘∞“π«à“ ¿“«–‡§√’¬¥®“°ÕÕ° ‘́‡¥™—Ëπ

·≈–°“√Õ—°‡ ∫¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√‡°‘¥π‘Ë« ·≈–

„π‰µ¢ÕßºŸâªÉ«¬∑’Ë¡’π‘Ë«Õ¬Ÿà (stone-containing kidneys) ¡’

√–¥—∫§«“¡‡§√’¬¥®“°ÕÕ°´‘‡¥™—Ëπ·≈–°“√Õ—°‡ ∫ Ÿß ´÷Ëß àß

º≈‚¥¬µ√ßµàÕ°“√‡ ◊ËÕ¡¢Õß‰µ ∑”„ÀâºŸâªÉ«¬‚√§π‘Ë«‰µ‡À≈à“π’È

¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‡°‘¥¿“«–‰µ«“¬‡√◊ÈÕ√—ß ¥—ßπ—Èπ°“√√—°…“

‚√§π‘Ë«‰µπÕ°®“°°“√‡Õ“π‘Ë«ÕÕ°‚¥¬«‘∏’∑“ß»—≈¬°√√¡·≈â«

§«√µâÕß„Àâ°“√√—°…“¥â«¬¬“√à«¡°—∫°“√·π–π”°“√ªØ‘∫—µ‘
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µ—«¥â“πµà“ßÊ (lifestyle modification) ‡™àπ °“√ÕÕ°°”≈—ß

°“¬∑’Ë‡À¡“– ¡ °“√∫√‘‚¿§º—° ’‡¢’¬«µà“ßÊ ·≈–Õ“À“√

∑’Ë¡’°√¥‰¢¡—π™π‘¥ omega-3 À√◊Õ fish oil ‡æ◊ËÕ≈¥¿“«–

Õ—°‡ ∫·≈–™–≈Õ§«“¡‡ ◊ËÕ¡≈ß¢Õß‰µ ´÷Ëß®– àßº≈µàÕ°“√

≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìππ‘Ë«´È”·≈–°“√‡°‘¥¿“«–‰µ«“¬
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